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PELHEH3UA

HA MeTOJAUYECKHEe PEKOMEHIAIUN 10 MPOBEIEHNI0 MPAKTHYECKHUX PadoT
co cryaeHTaMu 1 KypcoB no aucuunimnue «MaremaTtuka», COCTaBJICeHHbIE
npenoaasareasvmu FOYpI'TK
Hacrosiiupe meTonuueckue pEKOMEHIAMM paccuuTaHbl Ha 187 4vacoB
npenanoiaraloT (GOpMHUPOBAHUE Y CTYJIEHTOB YMEHUN M HABBIKOB, OCHOBAaHHBIX

Ha 3HAHWH BOXKHEUINX (AKTOB, MOHSATUH, MATEMAaTUICCKUX 3aKOHOB U TCOPHUH.

MeToanueckue peKOMEHIallud BKJIIOYAIOT B CeOsl MepeyeHb MPAKTUYECKUX
paboT, TpeOoBaHMs K OG(OPMIIECHUIO OTYETOB, KPUTEPUM OLICHUBAHUS TPU
BBITIOJTHEHUU PaboT, coJiepKaHue padoT.

B conepkanuu mpakTHYECKUX pabOT YETKO MPOCIEKUBAIOTCS IEIH U XOJ
paboOThI, TaHBI KOHTPOJIBHBIE BOIIPOCHI.

Bosnbiioe BHUMaHuE B METOJUYECKUX PEKOMEHIAIUSAX yIIEeNEeHO pa3paboTKe
TpeOOBaHUM K YpPOBHIO OBJIAQJACHUSI CTYJICHTaAMHU O0053aTEILHOIO MHUHUMYMa
cojiep>kaHusi 00pa3oBaHUS.

JlaHHBI  BapuaHT METOAUMYECKMX PEKOMEHJIAMKW 10 MPOBEACHUIO
MPaKTUYECKUX padOT pa3padoTaH Ha JOJLKHOM METOAUYECKOM YPOBHE U MOXKET
OBITb PEKOMEHJOBAH JUIsi TOATOTOBKM  BBIMMYCKHUKOB  CIEIUATBLHOCTEH

TEXHOJIOTHYECKOTO TIPOoduIcii.

Peniensenr:
[IpenosaBaTens BeIcIIEN
KBaJM(DUKAIIMOHHOMN KaTeropuu
«HOxHO-Y panbckoro { ‘,"‘/,,

H:P\ Benosa
MHOTONPO(UIIBHOTO KOJUIEDKA»




1. HOACHUTEJBHASA 3AIINCKA

MeToauueckie peKOMEHAAIMU IO BBHIMOJIHEHUIO MPAKTUYECKUX padoT IIo
oOmieoOpa3oBarenpbHOM  gucHumuimHe  «MaremaTuka» — OpeqHa3HAYeHbl s
oOyuaronmuxcst  crneunanbHocTd  08.02.14  DOkcrutyatamuss W 0OCIIy’)KMBaHUE
MHOTOKBApTHPHOTO JOMa TEXHOJOTHYECKOTO MPOQuIIs, YIaCTBYIOLIEH B peaTn3aliu
®enepanbHoro npoekra «IIpodeccrnonanurer».

[IpakTrueckue 3aHATHS SIBISIFOTCS BaXKHBIM AJIEMEHTOM 00111€00pa30BaTEIbHON
IUCLMIUIMHBL. B mpolecce BBINOJIHEHHUS MpakTUYECKUX padoT, oOydarommecs
CUCTEMATHU3UPYIOT U 3aKPEIUISIOT MOJYyYEHHbIE TEOPETHUUECKUE 3HAHUS, Pa3BUBAIOT
UHTEJJICKTyalIbHBIE U MPO(ECCHOHANbHBIE YMEHHUSA, (OPMHUPYIOT DIEMEHTHI
KOMIETEHIMH Oy IyluX CleHnuaIiucToB.

PabGoueit mporpammoii 00I11e00pa30BaTeIbHON AUCHUIUIMHBL «MaTemMaTuka
MPEAYCMOTPEHO BbINOJHEHHWE 187 YacoB [Uisi MNpPaKTHUYECKUX pabOT, KOTOpHIE
HaIlpaBJIE€Hbl Ha JOCTHKEHUE CIEAYIOIINX LeJIei:

- (opmupoBanue y oOydaromuxcs MPEACTABICHUNA O COIMAIBHBIX, KyJIbTypHBIX U
HCTOPUYECKHX (haKTOpax CTAHOBICHHS MaTEMAaTUKU;

- (¢opMmHupoBaHHE Yy OOYYAIOMIMXCS OCHOB JIOTHYECKOTO, aJITOPUTMUYECKOTO U
MaTEMaTHUECKOTO MBIIUICHHUS;

- (opMupoBaHHE y OOYYarOIIMXCS YMEHUN NPUMEHATh MOJYYCHHbIC 3HAHUS MpPHU
pEIIEHNH PAa3INYHbIX 33/1a4, B TOM YHCIIe MPOPECCHOHATbHBIX;

- (QopmupoBaHue y oOydarolUXCsl NPEICTaBICHUA O MaTeMaTHKe KaK dYacTu
OOIIIeUeI0BEYECKON KYJIbTYphl, YHHBEPCAJIbHOM SA3bIKE HAayKH, IO3BOJISIOIIEM
OTNUCHIBAaTh M U3y4yaTh pealibHbIE MPOIECCHl U SBJICHUS B MOBCEIHEBHOM KU3HU U B
po(eCCUOHATILHOMN JACSATEIHHOCTH.

BrlinonHeHne npakTuyeckux padoT JUCHUIUIMHBI «MaremaTtnka» oO0ecrieunBaeT
JOCTHKEHUE CIEAYIOIINUX PEe3yJIbTaTOB 00yUEeHUS:
JIUYHOCMHbBIX

— JIP 24. T'oTOBHOCTbP K AaKTHBHOM JESITCIIBHOCTH TEXHOJOTUYCCKON U
COIMAJIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIBHO BBINIOJIHATH TaAKYIO ACATEIbHOCTD;

— JIP 25. UuTepec k pa3nudHbiM chepaM MpoecCHOHAIBHON JeSTEIHHOCTH,
yMEHUE cOBepllaThb OCO3HAHHBIM  BbIOOp Oyaymiedl mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIIaHbI.

MemanpeomemHbix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:

— MPII 02 ycraHaBnuBaTh CYIIECTBEHHbIA IPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMSI, KJIacCH(UKAITUN 1 0000IIEeHNS,;

— MPII 03 onpeaensTh HENH IEATENBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
WX JOCTHKCHUS,

— MPII 04 BBIABIATH 3aKOHOMEPHOCTH U IMPOTUBOPEYMUS B PACCMATPUBAEMBIX
SABJICHUSAX;



MPII 05 BHOCUTH KOpPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBUE
pPE3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;

MPII 07 BnageTs HaBbIKaMH y4e€OHO-HCCIICIOBATEIBCKOH M IPOCKTHOM
NEeATEIbHOCTH, HAaBBIKAMH pa3peleHus MpoOeM;

MPII 08 cnocoOHOCTh M TOTOBHOCTHh K CaMOCTOSATEIIBHOMY MOUCKY METOO0B
pEILICHUS MPAKTUYECKUX 331a4, TPUMEHECHHIO PA3JIMYHBIX METOJOB IIO3HAHUS;
MPII 12 BBISBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyaJlU3HpPOBAaTh
3aJa4y, BBIJIBUTaTh TUIOTE3y €€ PEUICHUsA, HAXOAWTh APTyMEHTHI IS
JIOKa3aTeIbCTBA CBOMUX YTBEPKICHHM, 3aJaBaTh NapaMeTpbl U KPUTEpPUU
pelieHus;

MPII 13 aHanu3upoBaTh NOJYYEHHBIE B XOJ€ PELICHUS 3a0a4d PE3yJbTaThl,
KPUTUYECKHA OLECHHBATh MX JOCTOBEPHOCTH, IMPOTHO3WPOBATH W3MEHEHUE B
HOBBIX YCIIOBUSIX;

MPII 17 yMerp NEpeHOCHUTH 3HAHUS B ITO3HABATEIBHYIO MU MPAKTUYECKYIO
00J1aCTH )KU3HEEATEIHLHOCTH;

MPII 18 ymeTh uHTErpUpOBaTh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;
MPII 19 BelABHUraTh HOBBIE WACH, NPEAJIATaTh OPUTMHAIBHBIE MOAXOABI U
pelieHus;

MPII 21 BnageTh HaBbIKAMH MOJIYYEHHS MH(DOPMALIUU U3 UCTOUYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIISITh IOUCK, AHAIU3, CUCTEMATU3ALUI0 U
UHTEPIPETALNIO HHPOPMAIIUK PA3TUYHBIX BUOB U (GOPM MPEACTABICHHUS;

VHUBEPCANbHBIX KOMMYHUKAMUBHBIX OCUCEULL:
— MPK 08 mpuHHMaTh L€ COBMECTHON JEATEIbHOCTH, OPraHU30BbIBATH U

KOOPJIMHUPOBATH JICUCTBUS MO €€ JOCTHKEHUIO: COCTaBIATH IJIaH JEHUCTBUM,
pacrpenensiTh poju C y4eTOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

— MPK 10 npeanarate HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3ULUU HOBU3HHI,

OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAUUMOCTH;
MPK 11 koopauHupOBaTh W BBHITIOJHATH PabOTy B YCJIOBHUSX PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

VHUBEPCATILHBIX PecyIAMUBHBIX OCUCTNEULL:

MPP 01 camMoCTOSATENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO JESTEIbHOCTD,
BBISIBJISATH MPOOJIEMBI, CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIC 33Jauyd B
00pa3oBaTeNbHOMN NE€ATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

MPP 02 camMOCTOSTENBHO COCTABJIATH IJIaH PEIICHUs MPOOJIEMBbI C YYETOM
UMEIOLIUXCS PECYPCOB,

MPP 09 Bnageth HaBbIKaMH TO3HABATENbHOW pe(IIEKCMU KaK OCO3HAHUS
COBEpPLIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YyIbTAaTOB M
OCHOBAaHMUII;

MPP 10 ucnonb3oBath npuembl pedaeKcuu sl OIEHKH CUTYyaIrllH, BhIOOpa
BEPHOT'O PELICHHUS.

npeomemmublx:



[1P6 01 BmameTh METOAAMM JOKAa3aTENbCTB, AIrOPUTMaMHU DPELICHUS 3a]ady;
yMeHHE (POPMYIMPOBAThH ONpPEACICHUS, aKCUOMBI U TEOPEMBI, IPUMEHATDH UX,
IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a/1a4;

[TP6 02 ymerh omepupoBaTh MOHATHSMM: CTENEHb YHCIA, JIOTapupM 4YHCIa;
YMEHHE BBINOJIHATh BBIUMCICHUE 3HAUEHUN U IPE0Opa30BaHus BBIPAXKEHHUN CO
CTENEHSIMM U Jiorapupmamu, mpeoOpa3oBaHus JApOOHO-PAMOHAIBHBIX
BBIPKCHUM;

[1P6 06 ymeTh pemiaTh TEKCTOBBIC 3a/la4dl Pa3HBIX THUIOB (B TOM YHCIE Ha
MIPOLICHTHI, JOJIM U YaCTH, HA JIBH>KEHHE, padOTy, CTOMMOCTh TOBApOB U YCIIYT,
HAJIOTH, 3aJa4d U3 O00JacTh YIpaBICHUA JIMYHBIMH U CEMEHHBIMHU
(uHaAHCAMM); COCTABIIATH BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI
[0 YCIIOBHIO 3aJlayd, MCCIEAOBATh IOJYYEHHOE pEIICHUE W OLECHHUBATh
MPaBIONOJ00HOCTh PE3YJIbTATOB;

[IP6 09 ymerp omnepupoBaTh MOHATHSAMH: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, JBYTPAaHHBIN yroi, CKpELIMBAOIIHECS IpsIMBIE,
NapaJIIENbHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX U IIJIOCKOCTEW, YTOJI MEXIY
OPSIMBIMH, YIOJl MEXAY HPSMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH,
paccTOsIHUE OT TOYKHM JIO INIOCKOCTH, PAaCCTOSHHUE MEXIy NIPSIMBIMH,
PAcCTOSIHUE MEXIY IUIOCKOCTSIMHU; YMETh MCIOJIb30BaTh IPH PELICHUM 3a]a4
U3y4eHHbIE ()aKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHUE OLEHUBATh pa3Mephl
00BEKTOB OKPY>KAIOIIETO MUPA;

[IP6 10 ymMmeHuwe omepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, CEUYEHUE
MHOTOIpaHHMKA, KyO, Mapajuienenunes, NOpu3Ma, nOupaMmuaa, ¢urypa Hu
MOBEPXHOCTh BpalleHUs, LWJIMHIP, KOHYC, wap, cdepa, ce4eHUs (PUrypsl
BpalleHUs], IJIOCKOCTh, Kacarowmascs cdepbl, HUIMHApA, KOHyca, IJIOIIAJb
MOBEPXHOCTU NUPAMHUbI, MPU3MBI, KOHyCa, LWJIMHJIpA, IUIOMIAAb cdepsl,
o0beM KyOa, NpAMOYTOJILHOTO MapajlieNienuIena, MNUPaMUAbl, TPU3MBI,
IWINHApPA, KOHyca, IIapa; yMEHHEe U300pakaTb MHOTOTPaHHUKH U
NOBEPXHOCTH BpaLICHUS, UX CEYEHUS OT PYKH, C IIOMOILIBIO YEPTEHKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABATH CUMMETPHIO B
IPOCTPAHCTBE; YMEHUE PACIIO3HABATH NPABUIIBHBIE MHOTOIPAHHUKMY;

[TIP6 11 ymeHue omnepupoBaTh MOHATHUSAMH: IBUKEHHE B IPOCTPAHCTBE,
no00HbIe (UTYpHl B MPOCTPAHCTBE; HCIOJB30BAaTh OTHOULICHHE IUIOIIACH
MOBEPXHOCTEN U 00BEMOB MOJJOOHBIX (PUTYD MPU PEIICHUH 3a]a4;

[IP6 12 yMeHHe BBIYHCIATH T'€OMETPUUYECKHUE BEIUYHMHBI (IJMHA, YrOJ,
II0AAb, 00BEM, IJIOIIAb OBEPXHOCTH), UCTIONIb3Ys U3YUEHHBIE (POPMYIIbI U
METO/IbI;

[IP6 13 ymeHuwe omnepupoBaTh MOHATUSAMU: NPSIMOYTOJbHAs CHCTEMa
KOOPJIMHAT, KOOPJIMWHATHI TOYKH, BEKTOP, KOOPJAWHATHI BEKTOpa, CKaJspHOE
IIPOU3BEJECHUE, YrOoJl MEXAYy BEKTOpaMH, CyMMa BEKTOpPOB, IMPOU3BEICHUE
BEKTOpa Ha YHUCJIO; HAXOJIUTh C MOMOUIbIO M3YyYEHHBIX (POPMYJ KOOPAWHATHI
CEpEINHBI OTPE3KA, PACCTOSTHUE MEXAY JBYMSI TOUKAMU;

[1P6 14 ymenue BbIOMpaATh MOAXOISIIMKA WM3YYSHHBIH METON AJI PEIICHUs
3aJla4yM, pacro3HaBaTh MaTeMaTuyeckue (PakThl U MaTeMaTUYECKHUE MOJEIH B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHHUSIX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH
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IIPUMEPBl  MAaTeMaTU4EeCKUX  OTKPBITUA  POCCUHCKOM W MHPOBOM
MaTEMaTUYECKON HayKH.

anemenmog OK u IIK:

— OK O01. BeiOupare crnocoObl pemieHus 3aaad  MpodecCHOHATbHON
NEATEIBbHOCTH IPUMEHUTEIBHO K PAa3JINYHBIM KOHTEKCTaM;

— OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKA, aHalW3a |
UHTEpIpeTaluy ~ WHGOpMaMud ¥ HHPOPMAIIMOHHBIE  TEXHOJOTHH,
HE0OXOUMBIE IS BHIOTHEHHS 3aa4 pOo(eCCUOHATBHON A TEIbHOCTH;

— IIK 1.5. OpraHu3oBblBaTh IPOBEACHHE PACUYETOB C IOTPEOUTENSIMH U
NOCTABIIMKAMH KUJIMIIHO-KOMMYHAJIBHBIX YCIYT..

Onucanue KaxI0i MpakTUYECKON paboThl COAEPKUT HOMEpP, HA3BaHUE U LENb
paboThl, (opMUpYyEeMble B TNPOLECCE BBINOJHEHUS pPAOOTHl 3HAHUS U YMEHMS,
ONKCaHUE aJTrOpPUTMa BBINOJHEHUS Pa0OThl U KOHTPOJBHBIE BOIMPOCH! (C LEJIBIO
BBISIBUTh M YCTPAHUTh HEJOYETHl B OCBOEHMH Marepuaina). OTder o MpoJieaHHOU
paboTe BHINOJIHAETCS B JIEKTPOHHOM BHUJI€ U XPAHUTCS HA CETEBOM JIUCKE X.

Kpurepun ounenuBanums:

— OleHKa «OTIMYHO» BBICTABIsIETCA OOydarleMmycs 3a padoTy, BBIIOJHEHHYIO
0e301MO00YHO, B MOJHOM OOBEME C YYETOM palMOHAJIBHOCTU BBIOPAHHBIX
pELICHUN;

— OneHka «X0opoIo» BBICTABISETCS 00yYaroleMmycsi 3a padoTy, BBIIIOJHEHHYIO B
HOJTHOM 00BbEME C HEJI0UETaMU;

— OlweHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCA OOywarolmeMycsi 3a paborty,
BBINIOJIHEHHYIO B HE MOJHOM 00beMe (He MeHee 50% MpaBUIIbHO BBITOJIHEHHBIX
3alaHuid OT o0uIero oobeMa padboThl);

— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydaroleMmycs 3a padory,
BBITIOJIHEHHYIO B HE TMOJHOM oObeMe (MeHee 50% mpaBWIIbHO BBITTOJIHEHHBIX
3a1aHUi OT 00I1Iero 0ObeMa paboThl).

2. HEPEYEHDB ITPAKTHYECKHUX PABOT

No Kou-
paﬁ()-TbI HaumeHoBaHMe NPaKTHYECKON padOThI BO
4acoB

1. IIpakTueckoe 3anarue 1. J[elicTBUS HaJ MOJOKUTETbHBIMA 1
OTPUIATENILHBIMH YUCIaAMU, OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU. 2
JeticTBust co cTeneHsMu, (HOPMYJITbI COKPAIIEHHOTO YMHOKEHHUSI.

2. [Ipaktuueckoe 3anstue 2.JIunelinple, KBaipaTHBIE, IPOOHO-ITMHEHHBIC
ypaBHEHHUS U HepaBeHCTBA. CIOCOOBI PEIIeHUs] CUCTEM JTUHEHHBIX 2
ypaBHeHUH. CUCTEMBI TUHEUHBIX HEPABEHCTB.

3. [TpakTuaeckoe 3ausatue 3. Haxoxaenue o0macTu onpeaeneHus U 001acTi
3Ha4YCHUM (PYHKITNH, UCClieoBaHNe (DYHKIIMM HA MOHOTOHHOCTD, YETHOCTh U 2
OIPaHUYEHHOCTb.

4. [TpakTueckoe 3austue 4. [locrpoenue rpadukoB TMHEHHOMN, KBaApaTUIHOM, 2
JpOoOHO-pallMOHATIBHON (PYHKITHIA.

5. [Ipaktuueckoe 3ansTue 5. [IpocThie MPOLEHTHI, pa3HbIE CIIOCOOBI UX
BbrunciaeHust. CII0KHBIE MPOTICHTHI. [IpOIeHTHI B MPOQeCCHOHATBHBIX 2
3aJja4ax TeXHOJIOTUYECKOT0 MpoQuIsl.
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Koa-

Ne HauMeHOBaHMe MPAKTUYECKOH PadOTHI BO
padoThI
qacoB

0. [TpakTrueckoe 3ausaTue 6. Buapl miockux Guryp U ux miomaib 2

1. [IpakTrueckoe 3anstue 7. Beraucienue u cpaBHEHUE KOPHEH. 2

8. [TpakTdeckoe 3austue 8. [IpeodbpazoBanue BBIpaXKECHUM, COIEPIKAIIIX 2
paaKaibl.

0. [Ipaktuueckoe 3anstue 9. [IpeodbpazoBanue BeIpaXeHUN, COEPKAIINX 2
CTENEHU C PALIMOHAIBHBIMU NTOKA3aTeJISIMHU.

10. [Tpaktaeckoe 3amsitme 10. IIpeoOpazoBaHue BBIpAXKEHUH, COICPIKAIIMX 2
CTEIEHU C ACHCTBUTEIbHBIMU MOKA3ATEISIMH.

11. [Ipaktuueckoe 3ansitue 11. BplunMcieHue © CpaBHEHHE CTENEHHBIX 2
BBIPAKECHMUII.

12. [IpakTnueckoe 3ansitue 12. BpruuciaeHue W CpaBHEHUE CTEIEHHBIX 2
BBIPKCHHIA.

13. [Ipaktuueckoe 3anstue 13. PemieHue uppaunoHaibHbIX YPaBHEHUH. 2

14. [Ipaktuueckoe 3anstue 14. Pemenue nppauiluoHaIbHbIX HEPABEHCTB. 2

15. [Tpaktnueckoe 3anstue 15. MccaenoBaHnue CBOMCTB M MOCTpOeHUE Tpaduka 2
NOKa3aTenbHON (QYHKIIUU

16. [IpakTuueckoe 3anstue 16. Pemenue nokazareyibHbIX YpaBHEHUN U 2
HEPABEHCTB.

17. [Ipaktuueckoe 3anstue 17. [IpumeHenne noka3aTeIbHONW U CTENIEHHOMN 2
GyHKIMI B IPUKIIAJAHBIX 33/1a4aX TEXHOJIOTHYECKOT0 MPOQuIs.

18. [TpakTideckoe 3ansTue 18. Berauciienue u cpaBHEeHUE JIOTApU(PMOB. 2

19. [TpakTrueckoe 3ausitue 19. [I[pumeHeHe OCHOBHBIX MPaBUII 2
norapuMUpOBaHUSI.

20. [Ipaktuueckoe 3anstue 20. [Ipeo6pa3zoBanre BEIpaXKEHHH, COAEPKALTUX 2
CTETNEeHH U Jorapumel.

21. [Tpaktuueckoe 3anstue 21. MccrnenoBanue CBOWCTB U MOCTpOEHHE rpaduka 2
JgorapupmMuuecKoi QyHKIMH

22. [TpakTuyeckoe 3anstue 22. Penenue norapu(Mu4eckux ypaBHEHHH. 2

23. [Tpaktuyeckoe 3anstue 23. Pemenue norapupMuUecKux HEPaBEHCTB. 2

24. [IpakTuueckoe 3anstue 24. Pemenue CuCTeEM ypaBHEHUI U HEPABEHCTB C 2
MIPUMEHEHUEM PA3JTUYHBIX METOJIOB.

25. [TpakTrueckoe 3austue 25. Mcnonbp3oBaHue CBONCTB U rpa@UKOB (PyHKIIHIA 2
JUUISL pENIEHUS] YPABHEHU U HEPABEHCTB.

20. [Ipaktuueckoe 3anstue 26. [Ipumenenne MaTeMaTUYECKUX METOOB JIJIS
PEIICHUS COMIeP KATEeIIbHBIX 3a71a4 U3 PA3TMYHBIX 00J1aCTe HAYKH U 2
MPaKTUKH.

27. [Ipaktuueckoe 3anstue 27. Onucanue NpoU3BOIACTBEHHBIX MPOLECCOB C 2
OMOUIbIO TpadUKOB QYHKITUH.

28. ITpakTrueckoe 3ansaTue 28. PaqnaHHblil METOI U3MEPEHMSI YTIIOB BPALLICHUS 2
Y CBSI3b C TPalyCHON MEpOH.

29. [TpakTrueckoe 3ansaTue 29. [I[pumeHeHrE OCHOBHBIX TPUTOHOMETPHUUECKUX 2
TOK/IECTB JIJIs1 BRIYMCIICHHS 3HAaYE€HUH TPUTOHOMETPUUECKUX (PYHKITUH TTI0
OJHOM U3 HUX.

30. [Tpaktuueckoe 3anstue 30. BoimoiHeHHE TOXACCTBEHHBIX MTPeoOpa30BaHMMA 2
C IOMOUIBIO (POPMYJI IPUBEACHUSI.

31. [Tpaktrueckoe 3ansTue 3 1. BoimoiHeHHe TOXAECTBEHHBIX MTPeoOpa30BaHMMA 2

C IIOMOUIBIO (POPMYJI CIIOKEHUSI.




Koa-

Ne HauMeHOBaHMe MPAKTUYECKOH PadOTHI BO
padoThI
qacoB

32. [TpakTuueckoe 3ansaTue 32. BeIOIHEHNE TOXACCTBEHHBIX MPE0Opa3oBaHMI 2
C OMOUIBIO (POPMYIJT YIBOCHHOTO apryMEHTA.

33. [TpakTrueckoe 3ansaTue 33. BeIOIIHEHNE TOXACCTBEHHBIX MPE0Opa30OBaHMI
C TIOMOIIIBIO (OPMYJT TTOJJIOBHHHOTO apTyMEHTA.

34. [Tpaktuyeckoe 3anstue 34. [IpeoOpasoBanue CyMMBbl TPUTOHOMETPHUYECKUX 2
byHKIMI B IpON3BEJICHHE.

35. [TpakTaeckoe 3austue 35. [IpeoOpa3oBanue MPOU3BEACHUS 2
TPUTOHOMETPUUECKUX QYHKIHH B CYMMY.

36. [Ipaktuueckoe 3anstue 36. [IpeoOpazoBanne TPUTOHOMETPUUECKUX 2
BBIPAXKCHHUI.

37. [TpakTideckoe 3austue 37. MccnenoBanue CBOWCTB U TIOCTPOSHUE TPadUKOB 2
TPUTOHOMETPHYECKHUX U 0OpaTHBIX TPUTOHOMETPHUECKHUX (YHKITHIL.

38. [Ipaktuueckoe 3anstue 38. Mcnonb3oBaHue CBOMCTB TPUTOHOMETPHUUYECKUX 2
byHKIMI B mpodecCHOHANBHBIX 3a/1a4ax.

39. [Mpaktuyeckoe 3anstue 39. Perenue ypaBHeHHH Buaa SINX=a U COSX=a. 2

40. [Ipaktuueckoe 3anstue 40. Pemenue ypaBHeHuii Buga tgx=a u ctgx=a. 2

41. [IpakTnueckoe 3anstue 41. OCHOBHbIE METO/IbI PEIICHUS 2
TPUTOHOMETPUYECKUX YPAaBHECHUM.

42. [IpakTuueckoe 3ansatue 42. Pemenue npocTelmx TPUroHOMETPUIECKUX 2
HEPABEHCTB.

43, [IpakTnueckoe 3anarue 43. YucioBas mociaeq0BaTeIbHOCTh, BbruucieHue 2
IIpeiesia NocJIe0BaTEIbHOCTH.

44, [Ipaktuueckoe 3ansitue 44. I'eoMeTpUYECKM U MEXAHMYECKUH CMBICI 2
IIPOU3BOJHOM.

45, [TpakTnueckoe  3ansarue  45.  I[lpumMeHeHME  OCHOBHBIX  MpPaBUI 2
T epeHpoBaHusl.

46. [TpakTnueckoe 3anstThue 46. BplunucieHne NPOU3BOJHBIX OCHOBHBIX 2
HIIEMEHTAPHBIX (PYHKIIHA.

47. [Tpaktuueckoe 3anstue 47. BoraucieHne Mponu3BOIHBIX CIOKHBIX (PYHKITUH. 2

48. [Ipaktuueckoe 3anstue 48. HccinemoBanue (QyHKIIMM HAa MOHOTOHHOCTD. 2
OnpezneneHue SKCTPEMYMOB (DYHKITHH.

49, [Ipaktuueckoe 3anstue 49. HWccnenmoBanue (YHKIIMH C  TTOMOIIBIO 2
IIPOU3BOJHOM.

50. [Ipaktnueckoe 3ansatue S50. @OUWYECKUN CMBICT NPOU3BOJAHOM B 2
po(eCCHOHANBHBIX 3a]auaX TEXHOJIOTHYECKOTO MPOduIs.

51. [TpakTueckoe 3ansatue 51. Mcnonp3oBaHne MpOM3BOAHOM ISl HAXOXKICHUS 2
HaWIY4IIEro PENICHUs B MPUKJIQJIHBIX 3a7a4ax.

52. [TpakTideckoe 3aHsThe 52. BpluucieHue MepBOOOpa3HON [UIsl JAaHHOM 2
(GYHKITHIH.

53. [TpakTueckoe 3anstue 53. llpuMeHeHue uHTErpana Uil BBIYUCICHUS 2
(UBUYECKUX BEIMYHH U TIJIOMIAJIEH.

54, [TpakTudeckoe 3austue 54. HaxoxaeHne ypaBHEHUN OKPYKHOCTH, cepsl, 2
IJIOCKOCTH. BbIUnCIeHNE pacCTOSHUN MEXKY TOUYKAMH.

55. [Ipaktuueckoe 3anstue 55. CnoxkeHre U BBIMUTAHUE BEKTOPOB. Y MHOKEHHE 2
BEKTOpA Ha 4YMCJIO. BpIuKciieHne yria Mexay 1ByMs BEKTOPAMH.

56. [Ipaktrueckoe 3ansiTue 56. Boruncienue cKaasipHOro MpOU3BEACHUS 2

BEKTOPOB.




Koa-

Ne .
HauMeHOBaHMe MPAKTUYECKOH PadOTHI BO
padoThI
qacoB

57. [IpakTnueckoe 3anarve 57. KoopauHaTel B mpocTpaHCTBE. JleMCTBUS Hal 2
BEKTOpPAMH.

58. [IpakTnueckoe 3anstue 58. Mcmosib30BaHME KOOPAMHAT M BEKTOPOB IpPHU
pEIICHUH MaTEMAaTUYECKUX U MPUKJIAJHBIX 3a]1a4.

50. [Ipaktuueckoe 3austue 59. OmnpeneneHrue B3aWMHOIO PACIOIOKEHUS 2
NPSIMBIX U MJIOCKOCTE.

60. [Ipaktuueckoe 3ausarue 60. I[lpumeHneHue NPHU3HAKOB U  CBOMCTB 2
NapaJUIeIbHbIX U NEPIEHANKYIISIPHBIX INIOCKOCTEH.

ol. [Ipaktuueckoe 3anstue 61. [lepnenanKynsp U HaKJIIOHHAS K TUIOCKOCTH. 2

62. [TpakTueckoe 3ansTue 62. OnpesneneHue pacCTOSHUN MEXIY HNPSIMBIMU U 2
IJIOCKOCTSIMU. BbIuKclieHHe IBYTpPaHHBIX YIJIOB.

63. [Ipaktuueckoe 3ausatue 63. IlocTpoenue kyOa, mapajuienenuiena U Hx 2
CEUYCHU.

064. [TpakTueckoe 3ansitue 64. BblunclieHHe OCHOBHBIX JJIEMEHTOB Ky0a H 2
napajuiejenunesa.

05. [IpakTuueckoe 3anstue 65. [locTpoeHue npsiMoil 1 HAKJIOHHOM MPU3MBI U UX 2
CEUYECHUI.

66. [IpakTuueckoe 3anaTue 66. BeiuncieHrne OCHOBHBIX JIEMEHTOB MPU3MBI. 2

o7. [IpakTuueckoe 3anstue 67. [loctpoeHre nupaMuibl U €€ CEYECHUM. 2

68. [IpakTuueckoe 3ansaTue 68. BriunciieHUEe OCHOBHBIX JIEMEHTOB MUPAMUJIBI. 2

09. [Ipaktuueckoe 3ausitue 69. McciaenoBanne CUMMETPUU B MHOTOTPaHHHUKAX. 2
IlocTpoeHure nmpaBUIbHBIX MHOTOTPAHHUKOB.

70. [Tpaktnueckoe 3anstue 70. IlocTpoeHue ycedyeHHOM mUpamMHIbl U 2
BBIYNCIICHHE €€ OCHOBHBIX JIEMEHTOB.

71. IIpaktuueckoe 3anstue 71. [loctpoenne nuanHApa U €ro ce4eHui. 2

72. [TpakTuueckoe 3ansTue 72. BoranciieHre OCHOBHBIX 3JIEMEHTOB ITUIUHPA. 2

73. | Hpaxruueckoe 3ansTre 73. [locTpoeHne KOHyCa H €r0 CeYeHHil. 2

74. I[IpakTuueckoe 3ansatue 74. BeMuCIEHHE OCHOBHEIX 3JIEMEHTOB KOHYCA. 2

75. IIpakTuueckoe 3anstue 75. BorunclieHre OCHOBHBIX 2JIEMEHTOB KOHYCA. 2

76. [TpakTueckoe 3austue 76. [loctpoenue mapa u chepsl, UX CEUEHUH. 2
YpaBHenue chepsl.

77. [IpakTuueckoe 3ansTue 77. Berauciienne mioiaam moBepxXHOCTH U 00bEMa 2
MPU3MbI U TUPAMUJBIL.

78. [IpakTuueckoe 3ansTue 78. Berauciienne miomaam moBepxXHOCTH U 00bEMa 2
HUJIUHAPA U KOHYCa.

79. [Ipaktuueckoe 3anstue 79. Berancienne miomnaau chepsl u 00bEMa 1Iapa. 2

80. [IpakTuueckoe 3anstue 80. Berauciienne miomaam moBepxXHOCTH U 00bEMa 2
YCEUEHHOM MUPAMHUJIBI M YCEYEHHOTO KOHYCa.

81. [TpakTiueckoe 3austue 81. PacueT 00bemMa BMECTUMOCTH BEIIECTB. 2

82. [Tpaktuyeckoe 3anstue 82. [Ipumepsl cumMMmeTpuii B npodeccusix u 2
CIMENUATBEHOCTSIX TEXHOJIOTHIECKOTO TPODHIIS.

83. I[Tpaktrueckoe 3anaTue 83. [TogcueT uncaa pa3sMenieHui. 2

84. | Ipakruueckoe 3ansTue 84. [Tojcyer 4ucIa COYETAHUIA. 2

85. | pakruueckoe 3austue 85. [loacyer 4ucaa NepecTaHOBOK. 2

86. [IpakTrueckoe 3ansTue 86. Pemenue 3ama4 Ha mepeGop BapuaHTOB. 2
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No Kou1-
- HauMeHOBaHMe MPAKTUYECKOH PadOTHI BO
padoThI
qacoB

87. [IpakTnueckoe 3ansitue 87. BbinmosHeHwe omnepanuii Haja CiaydyalHbIMHU 2
COOBITHSMH.

88. [IpakTnueckoe 3anatve &8. BpruucieHWEe BEPOATHOCTEH C IMOMOIIBIO
TEOPEMbI CII0KECHHUSI.

89. [Ipaktuueckoe 3anarve 89. BeluncieHHe BEPOSITHOCTEM C MOMOIIBIO 2
TEOPEMbI YMHOXKEHUSI.

90. [Ipaktuueckoe 3anstue 90. CoctaBineHue 3aKoHa pacrpeaesieHUs 2
JIUCKPETHOM CITy4aifHOM BEJIMYUHBI U BHIYUCIICHUE €€ YHUCIOBBIX
XapaKTEPUCTHK.

91. [TpakTrueckoe 3ansaTue 91. Permenue npakTHYecKux 3a1a4d Ha 00paboTKy 2
YHUCJIOBBIX JAHHBIX, BEIUUCICHUE UX XaPAKTEPUCTHUK.

02. [Ipaktnueckoe 3anarue 92. OmnpeneneHue KOMIUIEKCHOTO — YMCIIA. 2
BrimonHenue onepanuii HaJi KOMIUIGKCHBIMH YHCIAMH B allreOpandecKon
dbopwme.

03. [IpakTuueckoe 3anstue 93. BrinmonHeHue omepamnuii HaJ KOMIUIEKCHBIMH 2
YHCJIAMH B TPUTOHOMETPUUYECKOU (hopme.

94. [TpakTrueckoe 3ansTue 94. Pemienue KkBagpaTHbIX ypaBHEHUH C 1
OTPHULATEIbHBIM TUCKPUMUHAHTOM.

INPAKTHUYECKAS PABOTA Ne 1
Ha3zBanme mnpakTuyecko padoThI: JlecTBrsT HaAI TMOJIOKUTEIBHBIMU U

OTpPHULATENLHBIMHU YUCIIAMH, OOBIKHOBEHHBIMHU M JIECATUYHBIMU ApoOsiMu. JleficTBus
CO CTENeHsIMH, (POPMYJIbI COKPAILIEHHOTO YMHOKEHUSI.

Heab paboThl: HAYYUTHCS BBIIOJIHATH MPE0Opa30BaHUs Hall aareOpandecKuMu
BBIPOKCHUSIMU.

Xoxa padoThI:

3anaHus.
1.
£1+a _ 4a ] l-a_ 1
PesyibTar ynpouenus Bolpaxerns -9 1-a?) @ a+l yapey
2 _ 2

A)1B) atl C)—1D) a+l E)2
2

x’ —5x N 25 | x+5
B x*=10x+25 x*—-25)125-x’

BIPAKCHHE . T0CJIE YIPOIIEHUS IIPUMET BH]L
_ 1
X { X,5]2 1

A)1B)x5¢C) ) DyaE)

3.
x/x=8y\[y =6J/xy (VX =2/)

PesynpTrar ynpoieHus BIpaKeHus Vx=2Jy UMEET BUJI
10




A) x—4dy B) 4y —x C) 20y —Jx D) 2y +Vx E) 2y =Vx)?
4,

8—ava (a+2Ja+4Y
Ja 2Ja+a

VYrpocture BeIpakeHHE

2
A) 2-a B) Va+2 () N D) 2-va E) 4-a
5.
az+b2:[a+b !

S -b*
Pesysbrar yrpomenns Beipaxenms ¢ 07 | ab } paBeH

1
A) a'+b' B) b(@=b") C) a® D) ab E) a+b
6.

1 7 1 5
az—a? a?—al
1 JHas 1

PesynbTar ynpomeHHﬂ BBIp&)KeHI/DI a*—a* a’-a’ yMmeer BUJ

A) 1—-a’ B) GlJ aj C) o = D) c:rJ t;lJ E) (1- G)

7.
3 E L
a: +bf - azb:
5 B 5a+b
YTpOCTUB BhIPOKECHHUE Sa’ - Sab + a’h-+be , BBIUMCIIUTE €r0 3HAUCHHUE MTPH YCIOBHUH,
b _
yro @~ 3

A)2,5B)2C)1,5D) 1 E)0,5

8.

Sm*+6mn+n° m
CokpaTus apo0b 5M —4mn—n"  BLIYKCIINTE €r0 3HAYEHHUE TIPU

A)-2B)-3C)-4D)-5E) -6
9.

oxz—2xy+ yz

<N

BeluncinTe 3Hauenne 1poou X Y % mpu yCiaoBuM, UTO ,
9

10 10

A) 13 B) 11 C)

a

g5 D) 1,2E) T

10.

Brruncauts 3HaueHuE BBIPpAKCHUSA

0,62+0,1%—1,2-0,1
1,5—1,52

2. KOoHTposbHBIE BOIPOCHI
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1. Yrto Ha3bIBaeTCs anredpandeckuM BhIpaKeHUEM?
2. Kakue anrebpanueckue mpeodbpa3oBaHus 3HaeTe?
3. Kakue e Toxx/1ecTBeHHbIE TPEOOPA30BaHUS UCIIOIB3YIOTCS AJISI 3TOTO

ITPAKTUYECKAS PABOTA Ne 2

Ha3Banmne npakTn4yeckoil padorbl: BoinosHeHue NpuOJINKEHHBIX BHIYUCICHUM.
Bbluncienue a0COJIOTHOM M OTHOCHTEJHLHOM TMOTPENIHOCTEN BbIYMCJICHUS,
CpaBHEHME YUCJI0BbIX BbIPAKEHUH.

Heas paGoTbl: HAay4dUThCS  BBIYUCIATH  aOCONIOTHYIO M OTHOCHUTEIIbHYIO
MOTPENTHOCTD BBIYMCIICHHUS.

PesyabTarel  (MeTampeaMeTHbIE):  BIAQJCHHE  HABBIKAMU  ITO3HABATEIbHOU
pedaekcun Kak OCO3HAHMS COBEPLIAEMBIX ACHCTBUN M MBICIUTENBHBIX MPOLECCOB,
WX PE3yJIbTaTOB M OCHOBaHWW, TPAHUI] CBOErO0 3HAHWUA WM HE3HAHWUS, HOBBIX
ITO3HABATEJIbHBIX 3a]1a4 U CPEACTB ISl UX TOCTHKCHHUS.

Pe3yabTarsl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MATEMATUYECKUX  IMOHATUAX KaK BAXKHEWIINX  MATEMaTUYECKUX  MOJECISX,
MO3BOJISIFOLIMX OIUCBHIBATH M HU3y4aThb Pa3HbIC MPOLIECCHl U SIBIICHUS; MOHUMAaHUE
BO3MOYKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS MATEMATUYECKUX TEOPUH

Buabl jgesitesbHocTH: HaxoxnaeHue npuONMKCHHBIX 3HAYCHUW BEIWYUH U
MOTPENTHOCTEN BRIUUCIECHUHN (a0COMIOTHON U OTHOCUTEIHHOMN); CPAaBHEHHE YHCIIOBBIX
BBIPKECHUM, HAXO0XK/IEHHE OIMOOK B MPE0OPA30BAHMSIX U BHIYUCIICHUSIX.

Kpurepuu oneHuBaHus1 NPaKTHYECKUX PadoT

1. oIlEHKa «OTJIMYHO» BBICTABISACTCA oOOydJaromeMmycss 3a 0e30IHMO0YHO
BBITIOJTHCHHBIC 3aJaHHsS MEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJIHOM OOBEME C
Y4E€TOM PaIMOHAILHOCTH BHIOPAHHBIX PEIICHHU;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromieMycs 3a padoTy,
BBITIOJIHEHHYIO B IOJTHOM 00BhEME C HEJIOUETAMU;

3. OIICHKa «yJIOBJIETBOPUTEIBHO» BBICTABISACTCA OOydJaroImemMycs 3a
BBITIOJTHCHHBIC 33JIaHUs TTIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4. OIeHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMmycs 3a
BBITIOJTHCHHBIC 33JIaHUs TTIEPBOTO YPOBHS B HE ITOJTHOM 00BEME.

Xoa padoThI:

B cunenyronmux 3amaHusiX MNPUHATO: «TOYHOE» 3HaueHue uyuciaa n= 3,14159;
YCKOpEHHe CBOOOJHOIO TajeHus BOAM3M MNOBEpXHOCTH 3emun §=9,81 wm/c?;
noctosuHas Asoraapo Na= 6,02-10Zmons™,

YpoBens A
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1. Oxpyraure 10 AECATUTHICIYHBIX

1) 2,3289654; 2)3,6540345

2. Beruucianre OTHOCHUTCIIBHYIO ITOI'PCIMHOCTD

1) n ®3,141; 2) g ® 10yyc?

3. 3anumumre 4YUciao B CTaHOIapTHOM BHIAC. YKaXute ero IMOopAIOK H OKPYIJTIHUTC

MaHTHUCCY J0 THICSYHBIX.
1) 735 274, 2) 32 455 103

x

4. Beruncaute ¢ TogyHOCTHIO 10 0,01 3HaUeHUs BBIpa)KEHUU XTy, X-Y, XY, ¥
1) x=2,1; y=3,5; 2) x=6,18; y=2,24.
5. HalimuTe OTHOCHUTENBbHYIO TOTPEIIHOCTh (B MPOIEHTAX) CIACAYIONIUX U3MEPEHUM;

MPOLEHTHI BEBIYUCIUTE C TOUHOCTHIO 110 0, 1.
1) A= 240711,

2) Pammyc 3emmn (B kM): R=6380%1.,
Yposens b

1. OKpYFJII/ITe 0 ACCATUTBICAYHBIX

1) 2,32802654; 2) 123,7659012.

Brraucnaure OTHOCHUTCIIBHYIO IIOI'PCIMHOCTDb

1) 7 % 3,1416; 2) g ® 9,8 m/c?

3. 3anuImMTE YUCIO B CTAHAAPTHOM BHJE. YKAXKHUTE €ro MOPANOK U OKPYIJIUTE
MAaHTHUCCY O TBICAYHBIX.

1) 6,0054; 2) 0,000000011

x

4. Beruucnure ¢ TouHoCThIO A0 0,01 3HAaYeHUs BeIpakeHU X+y, X-Y, XY, ¥

1) x=26,4; y=17,3; 2) x=6,347; y=2,24.

5. Haiinure OTHOCUTENBHYIO TIOTPEIIHOCTD (B MPOIIEHTAX) CIEIYIONIUX U3MEpPEHU;
MPOLEHTHI BEIYUCIUTE C TOUHOCTHIO 10 0, 1.

1) CxopocTs cBeta (B kM/c): |c - 2,998-10°| < 100

2) Jluametp Jlynsl (B kM): d = 3476%1
Yposens B

1. OKpyTauTe 10 AeCATUTHICUHBIX

1) 2,3285554; 2) 0,0006754

2. BpIuncinuTe OTHOCUTEIBHYIO TOTPEITHOCTh

1)m ~3,1416; 2) Na ™ 6 - 10® monp™

3. 3amuimMre YMCIO B CTAHJAPTHOM BHIC. YKaKHTE €ro IMOPSI0K U OKPYIJIMTE

MaHTHUCCY J10 THICSTYHBIX.
1)139,2-10%;2) 7543 - 10°

x

4. Beruncnure ¢ TouHocThio A0 0,01 3HaueHus BeIpakeHuil X+y, x-Y, XY, ¥
1)x=2,13 - 102, y=3,51 - 102, 2) x=0,18 - 1073; y=2,24 - 10>
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5. HalimuTe OTHOCHUTENBHYIO MOTPEIIHOCTh (B MPOIEHTAX) CIAEAYIOMINX U3MEPEHUMN;
MPOLIEHTHI BRIUKUCIUTE C TOYHOCTHIO 110 0, 1.

1) Macca 3emnu (B kr) M= 5,976 - 10%* (Bce undpsl BepHEIE);

2) inamerp Connua (B km): d = 1,392 - 10%(Bce uudpsl BepHBIE).

2. OTBeThTE HAa KOHTPOJIBHBIE BOIIPOCHI:

1) Kak MOXHO onrcath TOYHOCTh BBIYUCIICHUNA?

[louemy mpu BBIYUCICHUSX C NTPUOTMKEHHBIMU 3HAYCHHUSIMU HaKallJMBaeTCs
omuoka?

3. OdopmMute OTYET U CAeNalTE BHIBOJ IO MPAKTHUECKOH padoTe.

IMPAKTHYECKASA PABOTA Ne 3
BeinosiHeHue JgedcTBHII HaJl KOMIUICKCHBIMHM YMCJaMH, 3aJaHHBIMM B

ajireOpanveckoi popme.
Heab paGoThl: HAYYUTHCS BBIMIOJNHITH JEHCTBUS HAJ] KOMIUIEKCHBIMH YHUCIIAMH,
3aJlaHHBIMU B ajreOpandeckoil popme.

PesyabTarsl  (MeTanmpeaMeTHbIE):  BIAJCHUE  HABBIKAMHM  [0O3HABaTEIbHOU
pedieKCH KaKk OCO3HAHHUS COBEPILAEMBIX JEWCTBUN M MBICIUTENbHBIX MPOLECCOB,
UX PE3ylbTaTOB W OCHOBAHWM, TPAaHMI] CBOErO0 3HAHWS M HE3HAHUS, HOBBIX
ITO3HABATEJIbHBIX 3a]1a4 U CPEACTB ISl UX TOCTHKECHHUS.
Pe3yabTarsl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABIICHUAN 0
MaTeMaTUYECKUX  TOHATHAX KAaK  BAXHEWIIMX  MAaTEMAaTUYECKUX  MOJEIIX,
ITO3BOJIAIOIIMX OMMUCHIBATh M HM3y4yaTb pa3HbIE NPOLECCHI M SIBJICHUS; NOHUMAHHE
BO3MOKHOCTH aKCHOMAaTHYECKOT'O MOCTPOEHNS MAaTEMAaTUUECKUX TEOPUN
Buabl nesitesibHOCTH: BbInosiHeHHEe apuMETHUECKUX JEWCTBUM HAl YUCIaMH,
coyeTasi yCTHbIE M NMHCbMEHHBIE MTPUEMbI, HaXOKICHHE OIINOOK B MPEOOpa30BaHMSIX
Y BBIYMCIICHUSX

Kpurtepun onieHMBaHUA NPAKTHYECKUX padoT

1. olleHKa «OTJIMYHO» BBICTABJSCTCS OOydaroeMycss 3a 0e301HnO00YHO
BBITIOJTHEHHBIE 3a/laHusl TEPBOT0, BTOPOTO, TPETHEro YPOBHS B MOJHOM O0OBEME C
Y4€TOM PallMOHAILHOCTH BHIOPAHHBIX PEIICHMUIA;

2. OIICHKa «XOpOILIO» BBICTABIsACTCA OOyvarolmeMycsi 3a padoTy,
BBITIOJTHEHHYIO B MTOJIHOM 00bEME C HEA0UETAMU;

3. OIICHKa «YIOBIICTBOPUTEIHHO» BBICTABICTCS OOydJaromeMycss 3a
BBITIOJTHEHHBIE 3a[aHMsI TIEPBOTO YPOBHSI B IOJTHOM 00BEME;

4. OlLEHKa «HEYAOBIETBOPUTEIBHO» BBICTABIACTCA oOydaromeMycs 3a

BBIIIOJIHCHHBIC 3aJaHus IICPBOTO YPOBHA B HC IIOJITHOM o0beMe.
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Xoa pa0doThI:
Yposens A

1. Breraucnure 3HaueHMS BLIp&)KGHHfI:
2

1)3+17i+ 3; 4) (i +1)?
2—i
2) 3+ 17i)(  "3)5) |2 — 14|
2t
3) (B3+11i)/i 6) (L+i)2+ 2.
2. HatimuTre Bce (B TOM 4HCIie KOMIUIEKCHBIC) KOPHU YPaBHEHHUS:

1)z2+1=0; 2)z8-322+z-3=0; 3)z2+1=0.

Yposens b
1.  Bbrunciure 3HaAYCHUS BHIPAKCHUIL:
iy 2 ooz
1) s 10 4 ( 74 24
i 2 vz AL
2)( s)( 10) 5) >+ 7
( s5):( 10) 6) 1-iz, rme Z = -2+3I.

2. Haiinure Bce (B TOM 4McCiie KOMILJIEKCHBIE) KOPHU YPABHEHUS:

1) 23-1=0; 2)z3-7z2+3z-3=0; 3)z*1=0.

Yposens B
1.  Bpruncnure 3HaYEHUs BBIPAKCHUM:
4—i i
1) 5+ 1-g 4) ( V3is 1)y
4—i i
2 ( ) ( 1) 5)  (V3i+1):
4-i i 2z24i
)( s+):( 1-9) 6)  1z+2,THE Z = -2+I.

2. Haiinure Bce (B TOM 4KcCiie KOMILJIEKCHBIE) KOPHU YPABHEHUS:
1) 22+ 52246z +2=0; 2)z*-4z2+3=0; 3)z°-z*-z +1=0.

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHL:

1) Uto Takoe KOMIUIEKCHOE YKCIIO U KaK BBIMOJHSIOTCS apuPMeTHIecKue AEHCTBUS €
KOMILUIEKCHBIMU YUCTIaMu?

3. OopmuTe OTUET U CcAeNaiiTe BBIBOJ 10 MIPAKTUYECKOM paboTe.
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IMPAKTUYECKAS PABOTA Ne 4
Pemienne KBaapaTHbIX YPaBHEHUH ¢ OTPULATEIbHBIM JUCKPUMUHAHTOM

Hean paGoThl: HAayyuThCA peIIaTh KBAJApPaTHBIE YpaBHEHUS C OTPHULIATEIHHBIM
JTUCKPUMHUHAHTOM.

PesyiabTarhl  (MeTampeaMeTHbIE):  BIQJCHUEC  HABbIKAMHU  I1I03HABATEIBHOU
pedIeKCH KaKk OCO3HAHUS COBEPIIAEMBIX JEUCTBUU M MBICIUTENBHBIX MPOIECCOB,
UX PE3ylbTaTOB W OCHOBAHMM, TPAaHMI] CBOEr0 3HAHWS M HE3HAHUS, HOBBIX
ITIO3HABATEJIbHBIX 3a]1a4 U CPEACTB JUISl UX JTOCTHKECHHUS.
Pe3syabrarbl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TOHATHAX KAaK  BAXKHEUIIMX  MATEMaTUYECKUX  MOJEIIX,
ITO3BOJIAIOIIMX ONMUCBHIBATh M M3Yy4aTb pa3HbIE NPOLECCHI M SIBJICHUS; NOHUMAHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOr'0 MOCTPOEHUSI MAaTEMATHYECKUX TEOPUI
Bunabl pesresbHocTH: BrinonHenue apudMerudyeckux ICHCTBUIM HaJ 4YuCIaMH,
coueTasi yCTHbIE M NMHCbMEHHBIE MTPUEMBbI, HAXOKICHHE OIINOOK B MPEOOPa30BaAHMSIX
Y BBIYUCIICHUSX

Kpurtepun onieHMBaHUA NPAKTHYECKUX padoT

1. olEHKa «OTJIMYHO» BBICTABJISIETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJTHCHHBIC 3aJaHHS MEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJIHOM OOBEME C
YYeTOM PaIllMOHAILHOCTH BEIOPAHHBIX PEIICHHIA;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a padoTy,
BBITIOJIHEHHYIO B IOJTHOM 00BbEME C HEI0UETaMU;

3. OIIeHKa «YIOBIIETBOPUTEIHHO» BBICTABIETCS OOydaromeMmycs 3a
BBITIOJTHCHHBIE 33JJaHUs TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4. OlleHKAa «HEYIOBJICTBOPUTEIBHO» BBICTABISICTCS OOydJarmeMycst 3a
BBITIOJTHCHHBIC 33JIaHUs TTIEPBOTO YPOBHS B HE ITOJTHOM 00BEME.

Xoxa padorsi: Haiinure Bce (B TOM YHCII€ KOMILJIEKCHBIE) KOPHH YPABHEHUSI.
YpoBens A.
1) 22+ 1=0; 2) 22 - 322 + z- 3 =0; 3) 2 + 1 =0; 4) z? +7z+100=0; 5) z2-11z+90=0.
Yposens b.

1) 2z2-1=0;2)2-272+3z-3=0; 3) 2 -1 =0; 4) z3-8=0; 5) z3+8=0.
Yposens B.
1) 224522+ 62+2=0;2) 2*+42°+3=0; 3) 2° - z* — 2 + 1 =0; 4) z*+8z+7=0;
5) z*+122°+32=0.
OTBeTbTE Ha KOHTPOJILHBIE BOTIPOCHI:
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1) Kak npou3BoAsSTCSA BHIYMCICHUS C KOMILJIEKCHBIMU YUCIaMu?

3. OdopmMute OTYET U CAeNalTE BHIBOJ IO MPAKTHUECKOM padoTe.

INPAKTHYECKAS PABOTA NeS
IIpeoGpa3zoBanus ajredpanyecKux BbIPaKeHU .

Heab paboThl: HAYYUTHCS BBIIOJIHATH PEOOPa30BaHMS Ha/l aareOpandecKuMu
BBIPAKCHUSMU.
Pesyabrartsi:
MemanpeomemHuwle:
Hcnonp30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS ITIOCTABIICHHBIX LIEJIEH U
peanu3aluu IIaHOB JIEATEIbHOCTH; BBIOMPATh YCHENIHbIE CTPATETUN B Pa3IUUHBIX
CUTYyalUsX;
- BJIAJICHUE HAaBbIKAMU  I[I0O3HABATEJIbHOM, y4eOHO-UCCIIEIOBATEIbCKON U
MPOCKTHOM JESATENBHOCTH, HABBIKAMHU pa3pelieHuss MpoodsieM; CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIbBHOMY IMOUCKY METOJIOB PELICHUs IPAKTUUYECKUX 3a/ad,
IIPUMEHEHUIO PA3JIMYHBIX METOJIOB [IO3HAHUS,
npeomemHuuwle:
- BJIAQJACHHE  CTAaHJAPTHBIMU  [pPUEMaMH  PELICHHUS  PAUUOHAIBHBIX U
HMppalHOHATBHBIX, TOKA3ATEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MTPOTPaMM, B TOM
yuclie JJId TOWCKAa NYyTH PEUIEHHS W WUIIOCTPAlUM PEIICHUS YpPAaBHCHUH U
HEPABEHCTB;
- c(pOpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSAX MATEMATUYECKOTO
aHaJM3a U UX CBOMCTBAX, BJIaJCHUE YMEHHUEM XapaKTepU30BaTh MOBeAEHUE QYHKLINMI,
WCMOJIb30BaHME TMOJIYYEHHBIX 3HAHUM Ui OINKWCAHWS MW AHAIW3a PEAbHBIX
3aBUCUMOCTEH;
Buasbl gesiteasnoctu: [IpeobpazoBanre yncIoBbIX U OYKBEHHBIX BBIPAKECHUI,
coJiepKalluX CTENEHHU, MPUMEHsIsl CBOMCTBA. BrimonHeHne apupMeTuaeckux
NEWCTBUI HAJ YMCIIAMH, COUETasl YCTHBIE U MUChbMEHHbIE MTpueMbl. OrpeaeneHue
PaBHOCUJIBHOCTH BBIPAKEHUU C paJuKajiaMu. Pelenre nppanmuoHaibHbIX
ypaBHEeHUI. O3HAKOMJIEHUE C MOHSITUEM CTEIECHH C IEMCTBUTEIbHBIM [1OKA3aTEIIEM.
HaxosxeHue 3HaueHui CTENeHu, UCI0JIb3Ys NMPU He0OXO0AUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA. 3AlUChIBAHUE KOPHS N-I CTENEHH B BUJIE CTETIEHU C
JTPOOHBIM IMOKa3aTesieM U Hao0opoT. opMyIMPOBaHUE CBOMCTB CTEIIEHEH.
Brruncnenue cTeneneit ¢ paluoHaIbHBIM [MOKA3aTeNIEM, BEITOJTHEHUE TPUKUIKH
3HAYEHUS CTEIIEHU, CPABHEHHUE CTETIEHEN.

Kpurepuu oueHuBanus:

I.OHCHKa «OTJINYHO» BBICTABJISACTCA O6y‘IaIOH.I€MYC$I 3a 0€301IMO0YHO BBLIITOJIHEHHEIE
3aJIaHus IICPBOTr0, BTOPOI0 YPOBHS B IIOJIHOM o0BeMe ¢ Y4€TOM pallMOHAJIIBHOCTHU

BBIOpAHHBIX PEIICHU;
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2.0IIeHKA «XOPOIII0» BBICTABIIACTCS O0yJaIoOmeMycsi 32 paboTy, BHIITOJIHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;

3.0IICHKA «yIOBJICTBOPUTEIILHOY» BBICTABIIIETCS 00YUYaOMIEMyCsl 3a BBIITOJHECHHBIC
3aJIaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;

4.01ICHKA «HEYI0BJICTBOPUTEIIHHO» BBICTABIIICTCS 00yYarOIEMYCsl 3a BBIITOJTHEHHBIC

3alaHU: IICPBOT'O YPOBHSA B HC ITOJTHOM o0BeMe.

Xon padoThI:
I. ®opmyabl COKpaLIEHHOI0 YMHOKEHU S

CamocTtosTenpHas padbora.

1.
l+a  4a ]:1a+ 1

1-a 1-42 a a+1

Pe3ynbpTraT ynpoiieHus BoIpaXeHUs [ paBeH

2 _ 2
A)1B) a+l C)—1D) a+ E)2
2

X —10x+25 x*—25 | 125—x°

_ 1
{ >(75)2

x* —5x 25 } X+5
+

BBIpa)KeHI/Ie [ IMOCJIC YIIPOIICHUS ITPUMCT BUL

X 1
A) 1B) x5 C) D) 4 E) 15
3.
XX =By Y ~ 6T (X -27)

Pe3ynbTaT ynpoueHus BeIpaKEHUs Vx-2Jy UMeeT BUJ

A) X—4y B) 4y —x C) 2Y VX py Ay Vx gy @y )
4,

8-ava [a+2Ja+4
Ja _ 2Ja+a

YrpocTture BbIpakeHue

2
A) 2-a B) Va+2 () T D) 2-Va E) 4-a
5.
a’+b? [a+b

-1
: —b?
Pes a'l+b?! ab }
YJIABTAT YIPOLIECHUS BBIPAKECHUS paBeH
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1
A) a'+b' B) b(@'=b") C) a® D) ab E) a+b
6.

1 7 1 5
az—a? a?—al
1 4 2 1

Pesynprar ynpomeHI/m BBIpa)KeHI/IH a’—a* a'—a’ ygmeer BUJI
A)]fa B) Glj a*C) a —1 D) c:rj clj E) (1-a)’
7.

3

3 1 1
a: +b5 abz
+
5 B 5a+b
YTpPOCTUB BBIPOKECHHUE Sa’ - Sab a’h-+be , BBIUMCIIUTE €r0 3HAUCHHUE MTPH YCIIOBHUH,
b _
yro @ =3

A)2,5B)2C)1,5D) 1 E)0,5

8.
5m*+6mn+n’ m_
CokpaTus Apo0p 5M —4mn—n"  BLIYKCIUTE €ro 3HAYEHHE IIPU

~Ju

A)-2B)-3C)-4D)-5E)-6
9.

oxz—2xy+ yz
Brruucnure 3HaueHue apodu X -3yt -z IIPU YCIIOBHUH, YTO ,

<N

10 10

A) 13 B) 11 C)

a

D) 12F)

10.

Brruncauts 3HaueHue BBIPAXKCHUA

0,62+0,1%—1,2-0,1
1,5—1,52

3aganue. OTBETHTE HA BOIIPOCHI:

1.YTo Ha3pIBaeTCs alreOpanyecKuM BhIpaKECHUEM?

2.Kakwue anrebpanyeckue npeoOpa3oBaHus 3HaeTe?

3.Kakue emnié Toxx1eCTBEHHbIE TPeoOpa3oBaHUs UCTIOJIb3YIOTCS I 3TOr0?
4.CnaiiTe OTYET NPENnoIaBaTEIIIo.

INPAKTHYECKAS PABOTA Ne6

Bbluncienue U CpaBHEHUE KOPHei.
e padoThI: HAYYUTHCS BHIYUCIATh U CPABHUBATH KOPHHU.

Pesyabrarsi:

mem anpedmemnble:
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BIIQJICHUE HABBIKAMHU TO3HABATEIHHOUW, y4eOHO-MCCIICIOBATEIHCKON M TMPOCKTHOM
NEATEeIbHOCTH, HaBBIKAMHM pa3pelieHus MNpo0seM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PELICHUSI MPAKTUYECKUX 3aJ]ay, MPUMEHCHUIO
Pa3IMYHBIX METOJOB IMO3HAHMUS ;

npeomemuuwle:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMaTUYECKUX MOHATUAX KaK BaKHEHIIHX
MaTeMaTUYECKUX MOJIEISAX, MO3BOJIAIONIUX OMUCHIBATh U U3y4YaTh PAa3HbIE MPOIIECCHI
W SBIIGHMS; TOHMMAHHUE  BO3MOXXHOCTHM  aKCMOMAaTUYECKOTO  TOCTPOCHHS
MaTEMaTUYECKUX TEOPUH;

Buasbl nesitesibHocTH: O3HAKOMIIEHUE C TTOHSATUEM KOPHS N-i CTENeHH, CBOMCTBAaMU

pPaaUKaJIOB U MPaBUJIaMU CpaBHEHUs KOopHEH. DopMynrpoBaHUE ONPEACIEHUS KOPHS
U CBOWCTB KOpHEHl. BplunciieHHME W CpaBHEHUE KOPHEH, BBINOJHEHUE MPUKUIKU
3HA4YCHUSI KOPHS.

KpuTtepun onieHHBaHUA NPAKTHYECKUX PadoT

1. OIlCHKAa «OTJWYHO» BBICTaBJsCTCS oOydaromemycss 3a 0e30IHO00YHO
BBITIOJTHCHHBIE 33/IaHMsI TIEPBOTO, BTOPOTO YPOBHS B TIOJTHOM 00BEME C YIETOM
PaIMOHAIPHOCTH BEIOPAHHBIX PEIICHUM;

2. OIICHKA «XOPOIII0» BBICTABIIACTCS 00yJaromemMycs 3a paboTy, BBITOJHEHHYIO B
IIOJIHOM 00BEME C HELOUYETAMU,

3. OIICHKA  «YIOBJICTBOPHUTEIBLHO»  BBICTABIIICTCA  OOydaromeMycs  3a
BBITIOJTHEHHBIE 33JIaHKS TIEPBOTO YPOBHS B ITOJTHOM 00bEME;
- OIICHKa «HEYJIOBJICTBOPUTEIHLHO» BBICTABIIACTCS OOydJameMycs 3a

BBIIIOJTHCHHBIC 3alaHUA IICPBOI'O YPOBHA B HC IIOJIHOM o0BeMe.

Xoxa pa6otni: | ypoBeHb.

Pazb6epure penienne caeayommux mIpuMeEpOB:

1 2

1) V2 2
2) B =32% 22237 =243 U T.]I.
3 _ 3.332 _3€}§=3
3) WA N
1 _Baf e3ae
: _ =%|'Z+§,.E+1_
g -1 RS-

20



5) 247 -2 2 - VB -4,

001 g*w™ =30001.10. 8 2 0* b =3(01ab" | 10ab = 0,1a6°310ab .
6)

HpHMepBI Ha CPAaBHCHUC YHCCJI, 3alIMCAHHBIX C IIOMOIIbIO PAJIUKAJIOB!:

1) VBB, ragrax 0 = P <o
2) HERSIEN tak kag <M @»1 = HERIEY
3) Y03 <803, pgax "M Deacl = ofa =g,

BrlnonHUTE CaMOCTOSTENBHYIO padoTYy:

l.Haiinure 3HaueHUE BBIPAKEHUSA:

a)V 004 ) V121,

(124
0) 16?; xK) 0,32;13)V 196 :3) (-0,3)%;

16 4
E; I/I)( E )2.

r)

— 4
2,25 —
V1) (5)?2

2. COeIMHUTH JIMHUSIMHU YPABHEHHS C COOTBETCTBYIOIIUMH UM KOPHSIMH.
1)x2=0,812) x =0

2)x2=466)x =16

3) Vx =9B)x1=09ux,=-0,9

4) x? — 5 =0 1) HeT KOpHeii

5)x2+16=0n)x;=4ux,=-4

6)\/;=OC)X1:- V46 h Xo = 46
1

7) 2 x2=8x)x1 = V5 U Xy = - V5

8) VX* 4+9=53)x=8l

3.PemmTe caMOCTOSITENILHO:
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1 BapuanT

2 BapuaHT

1. Bvinecume muoorcumesb u3-noo
3HAKA KOPHSL:

2) V72 6)0,01V800

1. Bvinecume muoorcumenb u3-noo
3HAKA KOPHSL:

2) V98. 5) 0,021V1200

2.Buecume mHodxcumens noo 3uax
KODHSL:

2) 3V53, 6) -10v02

2.Buecume mnooxcumens noo 3nax
KOPHL:

a) 5\E ; 0) -20”{'[]—’:l

3. Cpagnume 3nauenus
BbIPANCEHUI:

1
=/54
a)3  u3;6)4V20,5V32

3. Cpagnume 3nauenus
BbIPAINCEHUI:

1
=48
a4 12,6)5Y27 y3V75

4) Halinute 3HaU€HUE BbIPAKEHUS

2) 3/32 -0,5Y-216;
4) ¥-100 —%1/256;

1y % —125+;%74‘;

3) —é‘t/’s_u‘ 625;

5) 5‘/»21-5 +3/-0,001 - 4/0,0016.

2 ypoBeHb.

1) Beruucnure:

1) 5,31(} _215;

3) “1’ 312 [%)& ;

vi729; 2) YVJio024;

1)
3)

2) a ||23 A 55 ;

10| 430, (1)
4) 1/ 4%0. [EJ :
2) HaliquTe 3HaueHUE BhIPaKEHUS:

3) 3\/%*313_7;

4) V325 . V5.
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YIpocTUTh BHIpAXKeHHUe:

1) (Vx)°; 2) (3fy?)3; 8) (Va - ¥b)%;
6 4
4) (Va2 . V)2, 5) ( 3~/a2b) ; 6) (3\/‘1/27a3 ) :

4)

CpaBHHUTL 3HAYEHHSH BhIPDAMKEHHMH:

1) V3+ %30 u 3/63;  2) VY7 +15 u V10 + V28.
5) BeInoIHUTE IEHCTBUS:

1) \/9+~/ﬁ-\/9—m; 2) (\/3+~f5—\/3-—~/3)2;
3) (\/5+~/2—1 +J5—J.'a—1)2.

OTBeThTE HA BOIIPOCHI:

1. Kak BBIHECTH YMCIIOBOM MHOXKUTEIb U3-T10]1 3HaKa KopHsA? 2. Kak BHeCTH
MTOJIOKUTENIBbHBIN (OTPHUIIATEILHBIN) MHOKHUTEIh 1101 3HaK KopH:? 3.Kak cpaBHUBATh
3HAYEHMS BBIpAKECHUH, cofepxkainux kopHu?4.Kak cpaBHUBATh 1B KBAIPATHBIX
KOpH:?74. B Kakux cuTyarusx UCHOIb3YIOTCS MPeoOpa3oBaHus C KOPHIMU?

IHPAKTHYECKAS PABOTA Ne7

IIpeoOpa3oBaHue BhIPAKEHUI, COAEPKAINMX PATUKAIBI.
Hean paboThl: HAYYUTHCS MPEOOPAZOBHIBATH BBIPAKEHUS, COACPIKAIIIE PATUKAIIBI.

Pe3yabTarthi:
Memanpeomemuule:

BJIaJICHNEC HAaBBIKAMH I103HABATEIIPHOM, y4COHO-HCCIIEI0BATEIBCKOW W ITPOCKTHOM
NEATCIIbHOCTH, HAaBBIKAMH pa3pelieHrus MNpoOIeM; CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX 3374, IMIPUMEHCHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

npeomemmuuwie:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTUYECKUX MOHATHUSAX KaK BaXKHEHUIIMX
MaTeMaTUYECKUX MOJICIISAX, TTO3BOJISIONIUX OMKUCHIBATh U U3y4daTh Pa3HbIE MPOIIECCHI
W SBJIIGHHS; TOHMMAHHUE€  BO3MOXXHOCTHM  aKCHOMATUYECKOTO  MOCTPOCHHUS
MAaTEMATUYECKUX TEOPUH;

Buowt oesmenvnocmu:

Bbluucinenre u cpaBHEHHE KOpPHEW, BBIMOJHEHUE MPUKUIKU 3HAYCHUS KOPHS.

[IpeoOpazoBaHue 4YHMCIOBBIX UM OYKBEHHBIX BBIPRXKEHHUH, COAEpKAIIMX PaTUKAIIbI.

BrinonHenne pacueroB Mo ¢opmMmyniaMm, COAEpPXKAIIMM pPaJuKaibl, OCYIIECTBIISASI
23



HEeoOXOUMbIE TOACTaHOBKM M TpeoOpaszoBanus. OmnpeneneHue paBHOCHIBHOCTU
BBIPAKEHUH C PaJUKAIAMMU.

Kpurepuu onieHuBaHusi:
l.o11eHKa «OTIMYHO» BBICTABISETCS 00ydaromeMycs 3a 6€301H1O0YHO BBITOJTHEHHbIE
3aJlaHus TIEPBOTO, BTOPOTO YPOBHSI B TMOJHOM OO0BEME C Y4E€TOM PallMOHAIBHOCTH
BBIOpAHHBIX PEIICHUH;
2.0IIEHKa «XOPOIII0» BBICTABISIETCA OOydJaOMIEeMyCcs 3a padoTy, BBHIIIOJHCHHYIO B
MOJIHOM 00BEME C HEJAOUYETaAMU;
3.0lIeHKa «YJOBIIETBOPUTEIBHO» BBICTABIISIETCS 00yYaromeMycsi 3a BBIIOJTHEHHbBIC
3a/1aHus TIEPBOr0 YPOBHS B MIOJIHOM 00BEME;
4.0lIeHKa «HEYAOBIIETBOPUTEIBHOY» BBICTABIISIETCS OOYYAIOMIEMYCSl 32 BBITIOJHEHHBIC
3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoa padotsi: | ypoBeHb.

1) Beruuciure

1) 35%.7%; 2) Y114.34; 3) 3(0,2)5.85; 4) 71'(%JT-21"'.
2.

YOpocTuTh BEIpasKeHue:

1) (¥x)S; 2) (3fy?)%; 3) (Va - ¥b)°;
] 4
1) (Va2 . Yooz, 5) (J“JE%] ;6 [sz ] .

3.
BrisicEnTs, Kakoe M3 umcen Gojbmre:
7 va Jz
1) 3V pam 3769, 2) [—;J HIH (l) 3
3
3) 43 yum 4-V2, 4) 2V3 gam 217,
1,4 J2 R 3,14
o) (5] wm (3] (5) wn (2)
) 2 5 6) 3 NIH 5 .
4.
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CpaBHUTL umCHa:

1 1 = 1
1) 0,88% u (-6—]“; 2) (i) Y m0,41 4;
11 12
2 32 -5 -J5
3) 4,09V2 (41) ; 4) (H) - (-13) .
25 12 13

5) HalinuTe 3HaueHue BbIPAKEHUS:
3 a3 4
p B g TTNBEB ) 5+ Y6+ YD B VE).
V3 T
2 ypoBenb. 1) Beruucnure:
1) (7% 2) V9)%; 8) ('V32); 4) (Vi6)~.

2) Haiinure 3HaueHUE BBIPAKCHHUS:

1) 22"35-8"’5; 2) g1+2%2 ., 9"2/5;

3) (51+JE)1-J2; 4) (51—5)14-& —(V5)0.

1) 21-2V2 .42, 2) 32-3V8 . 2778,

3) gl+v3 | g1-v3 | 3-2-J§; 4) 43+V2 | 21-v2 9-4-vV2

IHPAKTHYECKASA PABOTA Ne8

IIpeoOpa3zoBaHue BbIpaKeHUH, COAEPKANMX CTENEHH ¢ PAIIMOHAJIbHBIMHU
NoKa3aTeJsiMH.

e padoThl: HAYYHUTHCS TPEOOPA30BBIBATH BHIPAKEHUS, COJIEPIKAIINX CTETICHU C
palMOHAJIBHBIMU MTOKA3ATEISIMH.

PesyabTarsbi:
Memanpeomemuule:

BJIaACHUEC HaBbIKaMU HOSH&B&TﬁJ’IBHOﬁ, y‘lC6HO-I/ICCJ'Ie,Z[OBaTCJ'IBCKOI\/'I u HpOCKTHOI\/’I
ACATCIIbHOCTH, HABBIKAMHU Pa3pCIICHHA HpO6JI€M; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOMCKY MCTOAOB PCHICHHA IPAKTUYCCKHUX 3aJa4d, IPUMCHCHHIO
Pa3INYHbIX MCTOOO0B IIO3HAHMUA,

npeomemHuuvle:

c(OPMUPOBAHHOCTH MPEACTABICHUNA O MAaTEMaTHUYECKHUX MOHATHIX KaK Ba)KHEHIIUX
MAaTeMaTUYECKUX MOJEIAX, O3BOJIAIOIIMX ONMCHIBATh U U3y4aTh PA3HBIE IIPOLIECCHI
U ABJICHMs; TIOHUMAHHE  BO3MOXXHOCTM  aKCHOMAaTHYECKOTO  IOCTPOEHMS
MaTEMAaTUYECKUX TEOPUH;

Buowt odeamenvnocmu: HaxoxaeHue 3HAUYEHUM CTENEHH, WCIOJIb3YyS MpHU
HEO0OXOIUMOCTH MUHCTPYMEHTAJIbHBIE CPEJICTBA. 3alMChIBAHUE KOPHS N-U CTENEHU B
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BUJIE CTENEHU C OpOOHBIM TOKazaTeneM U HaoOopoT. DopMyiaHpoBaHHE CBOWCTB
creneHedl. BpluuciieHne cTeneHed ¢ paluuMOHAIBHBIM I10KAa3aTeIEM, BBIIIOJIHEHHE
IOPUKUJIKY 3HAYEHUs] CTENEHH, CpaBHEHUE creneHel. [IpeoOpa3oBaHue YHUCIOBBIX U
OYKBEHHBIX BBIPAKEHUH, COACPIKAIINX CTETICHHU, IPUMEHSSI CBOMCTBA.

Kputepun onennBanus:

1.01leHKa «OTJIMYHOY BBICTABJISICTCS 00yJaromeMycs 3a 0e30IHO0THO
BBITIOJTHCHHBIE 33JIaHUS MTEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YICTOM
PaIMOHAIIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0lIEHKA «XOPOIIIO» BBICTABIISICTCS 00yUYarOIIEMyCs 32 padOTY, BHIMIOJTHECHHYIO B
ITOJITHOM 00BEME C HeJOUCTaMHU;
3. OlIEHKA «YJIOBJIETBOPUTEIILHO)» BBICTABIIICTCS 00YyUaIOIIeMycsl 3a BBIITOJHEHHbBIC
3aJIaHusI IEPBOTO YPOBHS B TIOJTHOM O00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIHHOY» BBICTABIISAETCS 00yUArOIIEMYCs 32 BBITTOJTHEHHBIS

3aJaHu: IICPBOI'O YPOBHSA B HC ITOJTHOM o0OBeMe.

Xoa pa6otbi: | ypoBeHb.

1) Bbraucnure yCTHO M 3alUIIATE OTBETHI:

ros 1) 5 2 5 (AJ%
1) 74.74 2) 95:96 3) [163] 4) 243 27
2)
2\*! i
1) 48°, 102, (5) . (0,3, (-1,2)%, (2%) ;
2) V27, V81, ¥32, V8%, %162, 3277.
1 2 1 2 _3 2
3) 8%, 273, 10000%, 325, 32 5, (ﬁ)"
Beruuciaure: 64

3) Haitnute 3HaueHNE BBIPAKECHUS:

-0,75 = 2
1) [l) + (l] % 2) (0,04)"%5 — (0,125) 3;
16 8.
s 2z 6 4 _2)® { 3]""
3) 87 : 87 —3% .35, 4) \55%) +1(0,2)*) .
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IlpencraBsuTh B BHAE CTElIEHH C panvoHAJNIBHBIM IIOKasaTeseM:
1

1 1 1
1) a? - Ja; 2) b2 . b3 . Vb; 8) b : bs;
4
4 4 a3 : ¥Ya; 5) xL7 . x28:x%; 6) y3.8;:y23, W.
5.

CpaBHHUTL UHCHA:
1 1 . 1
1) 0,88% u (i]ﬂ; 2) [i) ‘w041 4
11 12
6.

[Monsaysice ToxaecTBoM a® — b® = (a + b) (a — b), pasnoxuTs Ha

MHOMKHTEJIN:
1 1 2 1 1

1) a? —b?; 2) ¥ -1; 3) a® —b%;

1 1 1 1
4) x - y; 5) 4a? -b?; 6) 0,01mS% —nt.
2 ypoBeHb.

Buigectn ofmmii MHOMKHTeNE 38 CKOOKH:
1 1 1 8 1 1 1

1) %% +x; 2) (ab)® +(ac)®; 8) y* —y®; 4) 12xy? —3x?

yl

BeiuuciauTs:

| et

L )0 = 2 .
1) ( ) +810000°:25 — (7-3—2)5; 2) 273 —(-2)2+ (3_5

16
—l 2 ,1_‘_ -ll
3) (0,001) ® —2-2.64% -8 *; 4) (-0,5)~* —625%% — (ﬁ) %
YpoCcTHTE:
e 1 1
abz - b2 b bz
% 117 %) a—b+ 11
a?b? -1 a® + b2

OTBeThTE HA BOMPOCHI:

1) Kakoe 4ucIio siB/IsSeTCs paiMoHaIbHBIM?
2) Kakwue cBO#CTBA BEPHBI ISl CTEIICHHU C JIIOOBIM paIllHOHAIBHBIM [TOKa3aTeIeM U
MOJIOKUTEIIbHBIM OCHOBAHUEM?

HPAKTHYECKAS PABOTA Ne9
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IIpeoOpa3oBaHue BhIPaKEeHUI, COAEPKAMMX CTENEHHU C AeCTBUTEIbHBIMHU
NMOKAa3aTeJsIMH.

He.]'lb paﬁ()TbII HaY4YUTBCA Hp€06p8,30BLIBaTI> BBIPpAKCHHA, COACPKAIINX CTCIICHU C
I[GﬁCTBHTGJII)HBIMH ITOKAa3aTCIIsIMU.

Pesyabrarsi:
Memanpeomemnule:

BJIaACHUC HaBbIKaMH HOSH&B&TGHBHOﬁ, y‘-IC6HO-HCCJIeI[OBaTeJIBCKOﬁ u HpOCKTHOﬁ
ACATCIbHOCTH, HABBIKAMHU Pa3pCIICHUA HpO6JI€M; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIbHOMY IIOHMCKY MCTOAOB PCHICHUA ITPAKTHYCCKHUX 3aad4d, IIPHUMCHCHHUIO
Pa3INIHbIX MCTOAOB ITIO3HAHUS,

npeomemmuule:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHUYECKUX MOHATHAX KaK BaKHEHIIHX
MaTEeMaTHYECKUX MOJCIISX, TTO3BOJISIIONTUX OMUCHIBATH W U3YYaTh Pa3HBIC MPOIIECCHI
W SIBJICHWS; TOHUMaHHE  BO3MOXXHOCTH  aKCHOMATHYECKOTO  IOCTPOCHHS
MaTeMaTUYECKUX TEOPHUH;

Buowt oesamenvnocmu: O3HAKOMIICHHE C IIOHATHEM CTCIEHHU C JCHCTBUTEIHHBIM
nmokazareseM. HaxoxaeHue 3HAYeHWH CTENEHM, HCIOJb3YS NMPU HEOOXOJIUMOCTH
MHCTPYMEHTAJIbHBIC CPEJICTBA. 3allMChIBAaHUE KOPHS N-H CTETNICHU B BHJIE CTEIICHH C
IpOOHBIM TOKa3zaTeJeM W HaoOopoT. DopMynHpoBaHHE CBOMCTB CTEICHEH.
Beruncienne creneHed ¢ paldoHAIbHBIM TOKa3aTelieM, BBITTOJTHEHUE MPUKUIKH
3Ha4YEHUs CTENEeHM, cpaBHeHUE cTerneneil. [IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COJIEPIKALLINX CTEIICHU, IPUMEHSSI CBOMCTBA.

Kpurepuu oueHuBanus:

1.01I€HKa «OTJIMYHO» BBICTABIISICTCS OOyJaromeMycs 3a 6€301n009HO
BBITIOJTHEHHBIE 33JJaHUsI IEPBOT0, BTOPOTO YPOBHSI B IOJTHOM 00BEME C YUETOM
paIroHaIbHOCTH BRIOPAHHBIX PEIICHUH;
2.01IEHKa «XOpOILI0» BBICTABIISAETCS O0yUaroUeMycs 3a paboTy, BHIITOJIHEHHYIO B
MOJIHOM 00bEME C HET0UETaAMU;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISICTCSI O0yUAIOIIEMYCS 32 BBITIOJTHECHHBIS
3aJlaHus TIEPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OIICHKA «HEYIOBJICTBOPUTEIHHOY BHICTABIISETCSI 00YUYaAIOIIEMYCS 32 BBHITTOJIHEHHBIC
3aJlaHus TIEPBOTO YPOBHS B HE MOJIHOM 00BEME.

Xoxa pab6orhbi: | ypoBeHnb.
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HaiiTu sEayeHHe BHIDAXKEHHHA:
1)%-61:1 npu a = 0,09; 2]\/!_::% apu b =2T;

812
3) ﬁv{b_ npu b=1,3; 4) VYa-Ya - 1¥a’ npu a = 2,7.

b

Pa3nokuTs HA MHOMKHTENH, HCHOJBL3YA TOXKAECTBO a’ + bd =

=(a + b) (a® - ab + b*) umn a® - b® = (a - b) (a® + ab + b?):
3 3 1 3 1

1) a-x; 2) x? —y?; 3) a? —b?; 4) 27a +c2.

Barlmimn-ﬂ.:
1) AL -2‘*{5; 2) 32'0"_ 9\"'— 3) (5J§)J§; 4) {(0,5}5)4'“5_

Cokpaturs Apo6hb:
1 1 1

1) J—-JZ 2) m?+n? . 3) c—2c2+1
% 1 m+2Vmn +n’ s
at - b1

CpPaBHHTH YMCJIO C egUHUIEH:

2 2\’
1) 2% 2 ©oar; 3 (2] g) 2705,
J3 v5-2 J8-3
st o ()7 el
) 2 ) 2 ; 8) 3
2 ypOBeHb.
Boiuuciaurs:

b 1 & 1 3 I 3
1) [23 3 3 : J‘i/‘ 2)( _ 24 54J Y1000.
CpaBHHUTH YHCJIA:

1) Y10 u ¥20; 2) ¥5 u ¥7; 3) V17 u ¥/28; 4) V13 u V23

YOpocTHUTh BhlpakeHue:

o i V2 41 o3 V341 4-1-V3
1) x 2v2 . 2) . 3
rVZ-1 > pyv3-1 b2

OcBo6oaAMTHECA OT MPpPaAanMOHAJNBHOCTH B 3HaMeHarejie Apobu:

1 & 2 ‘[g; B, H2. B8 .
'Tw Pnw Y Vi UV Gow
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Coxparute aApobb:

1 i 4

b o

y-16y* a” -b
1) g 2) — 7"
5yt + 20 a’ — p°

OTBeThTE Ha BOIIPOCHI:

1) Kakoe uucio siBIseTcs: ACCTBUTEIIbHBIM?

2) [Ipu KakuX yCIOBHSIX CTEIIECHHU C JCHCTBUTEIBHBIM IMOKA3aTEIEM COXPAHSIOT BCE
M3BECTHBIE CBOMCTBA C PAIlMOHAJIBHBIM TTOKa3aTeneM?

3) Korna Beipaxkenue 0* He uMeeT cmbiciia?

MNPAKTUYECKAS PABOTA Nel0
BoiunciieHne ¥ cpaBHEHHE CTENEHHbIX BbIPasKeHHIA.
Heab paboThI: HAYYUTHCS BBIUUCIATD U CPABHUBATH CTEIICHHBIE BBIPAKEHUS.
Pe3yabrarthi:
Memanpeomemuupie:

BJIaJICHUE HABBIKAMHU TO3HABATEIbHOM, yueOHO-HCCIIEIOBATEIBCKON M IMPOEKTHOM
NESITeIbHOCTH, HABBIKAMHU Ppa3pelIeHUs MpoOJieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY MOMCKY METOAOB PELICHUS MPAKTUYECKUX 3aJay, IIPUMEHCHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;
npeomemmuuwie:
c(hOpMHUPOBAHHOCTh MPEACTABICHUM O MAaTEMaTUYECKUX MOHATHUAX KaK BaKHEHIIIHUX
MAaTEMATUYECKUX MOJENAX, MO3BOJSIONIMX OMUCHIBATh U U3Y4aTh Pa3HbIE MPOLECCHI
W  SABJCHUS; TOHHUMAHHE  BO3MOXXHOCTA  AKCHOMAaTHYECKOTO  IMOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;
Buowt oeamenvnocmu: IlpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
coAepKalllX CTENEHU, MPUMEHSS CBOMCTBA. PellleHne MoKa3aTeabHbIX YpaBHEHUU.
O3HakoMJIEHHE C TPUMEHEHUEM KOPHEW M CTENEHEW MNpH BBIYMCICHUU CPEOHUX,
JEJICHUU OTPE3Ka B «30JI0TOM CEUYCHUM». PellleHne MpUKIIaIHbIX 3a74a4 Ha CIIOXKHBIC
MIPOLICHTBHI.

Kpurtepuu oueHuBaHus:

l.o11eHKa «OTJIIMYHOY» BBICTABIsIETCSA 00OydaroueMycs 3a 6€3011M00YHO
BBHITIOJTHEHHBIE 3aJ]aHHsI IEPBOTO, BTOPOTO YPOBHSI B IIOJTHOM 00BEME C yUETOM
paloOHaIbHOCTH BIOPAHHBIX PEILICHUH;
2.0IIEHKA «XOpOIIO» BBICTABISAETCS OOyUaronieMycsi 3a padoTy, BBIIOJIHEHHYIO B
MOJIHOM 00bEME C HeI0UEeTaMu;
3. OlLIeHKa «yJIOBJIETBOPUTEILHOY» BBHICTABIISETCS 00Y4aIOMEMYCSl 32 BBIIIOJTHEHHBIE

3alaHUs TIICPBOT'O YPOBHA B IIOJIHOM O6’beM€;
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4, OLCHKA «HCYAOBJICTBOPUTCIIbHO» BbICTABJIACTCS 06yqa10H1eMyc>1 34 BBIITOJIHCHHBIC

3a/1aHus TIEPBOTO YPOBHS B HE MOJIHOM 00BEME.

Xoxa paboThi: | ypoBenb.
Brraucnure:
1 Buraucaurts:
TR :
3, a3 -2 -
i 2)( ) —(51_;)%4.3790; 3) (3 l28+3‘/§]:%.
5'5
7
5 3. .3
2  VnpoctuTth BhIpaskeHme: 1) 3\/ ool a—zb, 2) 2 la
4 ¢ a.s.
1
a—9a2
8 Coxpaturs apobs e
Ta* + 21

4 CpasauTsh UHCIA 5{(53‘ H 5‘[@ :
5 YopocTuTh BhIpaXKeHHe (3a+%)2—(%—%)2.

2 ypoBenb. 1) Berancnure:

D YFEE;  2) Jz—s

3) 4 ‘ g12 [%)B; 4) w‘ 430 20

CpasuuTs yncaa: 1) V2 u V3; 2) V5 u V.
Pacnos103XuTe uucJia B NOPAAKEe BO3pacTaHHUA:

-3 =1 1
1) 1548, D= (%) : 2) 98°, (%) , 325,

CpaBHNTH 3HAa4YEHHUS BEIPAKCHHN:
: 10) . (12)
1) 8,1" u 4,37; 2) (—) u (—) ;
11 11
3) 0,3 u 0,2% 4) 2,52 n 2,6%
o\ =2 -2 -6 -6
7 8 14 156
() e () ()"
%) (9) = (10) ) (15) ¥ 16
7) (443) u (8V4)2; 8) (2¥6)™ n (8%2)°.
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5.Hanaure 3HaYeHNE BBIPAKECHUS:
102 +NT 63 +V5

= =3 2 :
02+VT  g14v7 ) 2245 . g1+45 '
3) (251+J§ _52\/3),5—1—2\,’2; 4) (22J§ _4\/§-|).2-2\[§.

IHPAKTHYECKASA PABOTA Nell
Bbiuuc/ieHue U CpaBHEHUE JIOTAPU(PMOB.
ean paGoThl: HAYYUTHCS BRIYUCISITH U CPABHUBATH JIOTapU(PMBL.
PesyabTarhi:

Memanpebmemubte:

Hcnonb30BaTh BCE BO3MOXHBIE PECYPCHI JJII JOCTHUKEHUS TMOCTABJICHHBIX IEJeH U
peanu3aluu IJIaHOB JIEATEIIbHOCTH, BBIOMPATH YCIEIIHBIE CTPATETUU B PA3TUUYHBIX
CUTYyalUsX;

npeomemHuuwle:

- c(OpMUPOBAHHOCTh TMPEJCTABICHUNA O MaTEMaTUYECKUX TIOHATHSAX Kak
BOKHEHIIMX MAaTEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX ONUCHIBAaTh W HU3ydaTh
pa3Hble TMPOLECCHl M SBJICHUSA; IMOHMMAaHUE BO3MOYKHOCTH aKCMOMAaTHYECKOTO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

Buowt oeamenvnocmu: Vicnionb3zoBaHue CBOMCTB (PYHKIUI AJi1 CPAaBHEHHS 3HAYEHU I
creneHeil U norapudmos. [locTtpoenue rpaukoB CTENEHHBIX U JOrapupMUUYECKUX
¢bynkumii. Penienre nmokasaTenbHbIX U JIOTAPU(PMUUECKUX YPaBHEHUN U HEPABEHCTB
10 U3BECTHBIM aJropuTMaM. BeinosiHeHne apupMeTuuecKuX AeHCTBUN HAJl YHCIIaMH,
coueras YCTHbIE M MHUCbMEHHbIE NpHeMbl. HaxoxaeHue 3Ha4YeHWl CTEeleHH,
UCIIOJNB3Ys MPU HEOOXOAMMOCTH HHCTPYMEHTAIbHBIE CPEACTBA.

Kpurepuu ouneHuBaHus:

1.0lI€HKa «OTJIMYHO» BBICTABIISICTCS OOyJaromeMycs 3a 6€301n009HO
BBITIOJITHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YIETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0lIEHKa «XOPOIIIO» BBICTABIISIETCS O0yUYaIOIIEMYCs 32 padOTY, BHITIOJHEHHYIO B
MOJTHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISICTCSI O0YUAIOIIEMYCS 32 BHITTOJIHEHHBIC
3aJlaHusl IEPBOTO YPOBHS B TIOJTHOM O00BEME;
4. OIICHKA «HEYIOBJICTBOPUTEIHHOY BHICTABIISECTCSI 00yUYaAIOIIEMYCS 32 BBITTOJIHEHHBIC

3aJlaHus IIEPBOro ypoBHA B HC ITIOJTHOM o0BeMe.
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Xoxa padothbI: | ypoBeHnb.

CamocrosTenbHas pa60Ta.

1.CpaBHurte uncia
a) log2 0,5 ulog2 0,4; 6)log 9ulog 17.

2. Haiinure 3HaUYCHUE BHIPAKCHU:
a)logz24+l0gx6.  6) ARl =p) Togas V¥ =1)(3l0gs2 — log;24) : (10g73 — 0g79).

3.BBIUUCINTE:

1. logs 4 + logs 9.

2. log, 48 —log, 3.

3. |Ogg 135 — logs 5.

4. Borauciuts 0B, \/ﬁ_b, ecim l0g, b=T7
5. YIpocTuTth BeIpakKeHHUE

el 4 lg%

le T — 1 141

6. Haittu 3HaueHNE BBIPAKECHUS:
3logald—logs? 4 1o 27

1.
BeruucauTh (HE MCHIONB3YA MMKPOKAJLKYJIATODR):
logs 2 log, 8 1 2logy 3
1) = : + g 7; .
) Jogs 6 oz, 6 2) |logy 2+ 10— | 187 3) Tog, 9
5
BriuucauTs:
log, 24 — X log, 72 log,14 — X log, 56
1) 4 ; 2) 3 ;
log18 — % log 72 logg 80 — -:15 logg 150
1
logz 4 + logy V10 _ 1) gy e Wiy 0A
logz 30+ Blogy2 410g; 2 + + logg 27
2 ypoBeHb:
CpaBHHUTHL QHC]A:
1) logg S u log, §; 2) log, 9 ulog, 17;
8 0 3 3
3) log, e u log, «; 4) log, g u log, ‘125

2 2
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BeiuucanTe:
1) 361og35+101—lug|02 _810823;

X..,1
2) (81;—Elo¢94+2510g1258 .49log72;

1
log, 3 +3loggs 5

1+1 2 8
3) 16'*184% 4 42 .

1
—log, 9 - log, 6 =
7 lug\,s 1

4) 72|49 +9 i
7. OTBeTbTE Ha KOHTPOJBHBIEC BOPOCHL.

[To kakuM npuU3HaAKaM MOYKHO CpaBHUTH JiBa jorapudma? Ha xakue 3neMeHTs
jorapudma odpariaeM BHUMaHue Ipu ux cpaBHeHU? Kakumu ¢popmynaMu Bbl
BOCIIOJIb3YETECH IIPU PEIICHUU?

8.CraiTte OT4ET NPENnOAABATENIO.

INPAKTHYECKASA PABOTA Nel2
IIpumeHeHre OCHOBHOIO JIOTapU(pMUYECKOI0 TOKAECTBA.
Hean paboThl: HAYYUTHCS TPUMEHITH OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.
Pesyabrarhi:
Memanpeomemuule:

BJIaJICHUE HABBIKAMHU [O3HABATEIbHOM, y4e€OHO-MCCIIEIOBATENbCKON M MPOEKTHOM
NEeSATEIbHOCTH, HaBBIKAMHU pAa3pelIeHUs MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSTENIbHOMY TOUCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ayd, TPUMEHEHUIO
Pa3IMYHBIX METOJI0B MTO3HAHUS
npeomemmuule:
c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MAaTEMAaTUYECKUX MOHATUAX KaK BaKHEHIIMX
MaTeMaTHYECKUX MOJEIIAX, MO3BOJISIIOIIMX ONMUCHIBATH U U3Yy4aTh Pa3HbIE MPOLECCHI
U SIBJIEHMUS; IIOHUMaHHE€  BO3MOXXHOCTH  aKCHOMAaTUYECKOTO  IOCTPOCHHUS
MAaTEMATUYECKUX TEOPUH;
Buowt oeamenvnocmu: BbIIOTHEHUE MPeoOpa30BaHUN BBIPAKECHUM, MPUMEHEHHE
dbopMyI, CBsSI3aHHBIX CO CBOMCTBaMHM cTeneHed u Jsorapudmon. OmnpeneneHue
00JacTy AOMYCTUMBIX 3HAUEHUH JIOTapU(PMUUECKOTO BHIPAKEHUSI.

Kpurepuu oueHuBanus:

1.011eHKa «OTJIIMYHOY BBICTABISIETCS 00yJaroemMycs 3a 6e301mud0IHO
BBITIOJTHCHHBIE 3a[aHKsI IEPBOT0, BTOPOT'O YPOBHS B IMOJTHOM 00BbEME C yUETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;
2.0IICHKA «XOPOIII0» BBICTABIIICTCSA 00yUaromeMycs 3a padoTy, BBITIOJTHCHHYIO B

ITIOJTHOM 00BEME C HEA0UCTaMHU,
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3. OIIEHKA «YyJIOBJIETBOPHUTEILHOY» BBICTABIIICTCS 00YUYaAIOMIEMYCs 32 BHITIOJTHCHHBIC
3aJIaHUsI IEPBOTO YPOBHS B TIOJTHOM O00BEME;
4. oLleHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUaIOIIEMYCs 32 BHIITOTHEHHbBIE
3a/1aHus TIEPBOTO YPOBHS B HE TTOJIHOM O0BEME.

Xoxa padothbI: | ypoBenb.

1) Beruucnure:
log 1 6

1) 3]0‘1;{13; 2) 5102516; 3) lolugmz; 4) (i) p

6log, 2 llc)g-;9

1) gt ik (1) T3 8)038"Wel; g2
2.Haitagure 3HaUYC€HUS BBIPAKEHUM:

5% 41 1%
1. 49" T2y 10% +1°

1 logs 5
5 4 32—log35 +| =

log,12 +log, —+1log, —; :
3 gz g23 g25 4) 3

Tecr Ne 1
1.

10g5 3 . 100*10&),1 \/E

Brmaucnure: 5
A)9 B)8V6 m)18 1)3V6 )27

2.HaiiTu 3HaueHue BbIPAKEHHUS: logys 25

é(log3 81+16"°

A5 B)I5 B)20 125 1)10

3.Mcnonb3ys onpeneraeHue U CBOMCTBA JIOrapu(pMoB, HaAWIMTE 3HAYEHUE BBIPAKECHHUS:
3 log. 4 1086 14
(; log, 32 + 27|,

2 ypoBeHb.
1) Yipocture BolpaxkeHusl, MOIb3YSICh OCHOBHBIM JIOTAapU(MUUECKUM TOXKIECTBOM:

A)9 Bb)3 B4 1)5 n)b6

1+log; 3 1-1g2 2log, 3
T ¥ L N S

(510g54 7 )4 (1310g411)108134

; 0) ;

Brruucaure: a)

log, 15

: . o 5. \3
1) 42087 0 (8105'3 6 )2 ) 910392 + 2]08: ) +310o3 4 (81089 11)

9

1
) 167 x)
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1 2 log- 6 log- 41
8 08y +50gJ +7 08;

OTBeThTE HA BOMPOCHI:
1) YUem sBiisieTcst jorapudm?
2) 3anummmTe ornpeaesieHue Jorapupma CUMBOITUICCKH.

3) d®opmyiia OCHOBHOTO JIOTapU(MUIECKOTO TOXKICCTBA.

IMPAKTUYECKAS PABOTA Nel3
IIpumMeHeHre OCHOBHBIX PABWJI JIOTapU(PMHUPOBAHHUS.
Hean paboThl: HAYYUTHCS IPUMEHITH OCHOBHBIE IIPaBUJIa JIOTapU(MUPOBAHUS.
Pe3yabrartsl:
mMemanpeomemuuie:

BJIa/ICHUE HaBbIKAaMHU IO3HABAaTEJbHOM, yueOHO-HCCIEN0BATEIIbCKOW M MPOEKTHOM
JESITeIbHOCTH, HaBbIKAMHU pa3pelieHus MpoO0JIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATENIbHOMY IIOMCKY METOJOB PEIICHUS MPAaKTUYECKUX 3a7ad, ITPUMEHEHUIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;
npeomemmuuwle:
c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MAaTEMAaTUYECKUX MOHATUAX KaK BaKHEHIIMX
MaTEeMaTUYECKUX MOJEIIAX, MO3BOJISIIOUIMX OMUCHIBATH U U3Yy4aTh Pa3HbIE MPOIECCHI
M SIBJICHUS; TOHUMAaHHWE  BO3MOXXHOCTH  AKCMOMATHYECKOTO  IMOCTPOCHHS
MAaTeMaTUYECKUX TEOPUH;
Buowt odeamenvnocmu: BrinonHeHne npeoOpa3oBaHUM BbIpaXXEHHUI, MPUMEHEHHUE
dopMyI, CBsSI3aHHBIX CO CBOMCTBaMHM cTeneHed u Jorapudpmon. OmnpeneneHue
00JacTy AOMYyCTUMBIX 3HAUEHUH JIOTapU(PMUUECKOTO BHIPAKEHUSI.

Kpurepuu oueHuBaHus:

1.0lI€HKa «OTJIMYHO» BBICTABIISAECTCS O0y4YaromeMycs 3a 6€301rn00YHO
BBITIOJITHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YIETOM
PaIMOHAIBHOCTH BHIOPAHHBIX PEIICHUI;
2.0IIEHKa «XOpOIII0» BBICTABIISETCS O0yUaIOUIEMyCsl 32 paloTy, BHIITOJHEHHYIO B
MOJTHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISIETCS O0YUAIONIEMYCsl 32 BBITIOJTHEHHBIE
3aJIaHusl IEPBOTO YPOBHS B MIOJTHOM O0BEME;
4. o1ieHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOMIEMYCs 32 BHIITOTHEHHBIC

3aJlaHus IIEPBOro ypoBHA B HEC ITOJIHOM o0BeMe.
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Xoxa pa6otbi: | ypoBeHb
lg8+1g18

1. Beraucimure:a) 188 718125 =6y 1g13-1g130 =) 21g2+1g3

1 1
_ log,, +log
v log. 25+log381—ﬂ)10g381+10g2 16 e)log5 50 —log, 2>1<) 2o 2 5

2. Haitnnre 3HadeHue BeipakeHus logog 3 - 1003 1,25

1
3 Borancims: 0802 155 l0ge243 =2logs3+loge4 =log,8+10g48 =

OtBeThl (B Oecniopsnke): 2; 2,5; 4,5; 3.

4.BprauciauTe, IpUMEHssl CBOMCTBA JIOrapu(MOB:

1) logg 12 — logg 15 + logg 20;
2) logy 15 + logy 18 — logg 10;

3) % log, 86 - log, 14 — 8 log, V21;

4) 2log, 6—%log1 400 + 8log, V45.
8 3 3

5.BrinonauTe npeodpa3oBaHUe BbIPAKEHUI:

lﬂg38. 2) 1ﬂg52?; 3] lﬂga Of, ; 4 0g4

1 ¥ L]
) log; 16 log, 9 log; 9 log;15 — log; 30

6.

HaiiTe x mo manHomy ero Jgorapubdmy (a >0, b > 0)
1) logy; x = 4 log, a + 7 log, b;
2) log, x =2 log, a — 3 log; b;

3) log1x=%10gia—%loglb;

2 2 2

4) llt::ngfﬁ1 x = i logg a +% logg b.
3 3 3

7.Pa3bepute perieHre npuMepos:

[Tpumeps! iepexojia K HOBOMY OCHOBAHUIO Jorapudma:
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—t

: log, 8 1
2)logs8l = —>— = ——;
logsD logsd

g

[TepeliT MOKHO K TFOOOMY HOBOMY OCHOBAHHUIO (ITOJIOKUTEIHLHOMY U OTIIMYHOMY

OT CUHHUIIBI).
YHpoCcTUTh BBIpaKEHUS:

a) log; 64 + log, 64 + log,- 69;
6)9 log.-8 — 3 log, 4
B) 2log. 3 + 4log,c 2.

Orser. 1) 2log. 6.2) 11log, 2 3) 3log, 2:
2 ypOBeHb.

7.Pa3bepure perieHue npuMepa:

log 2.5

3

— Lo (7.25 :| {log 2.5
. 2 Szl T . =0
2 " -7 3

VYrpocTtum Bce nmoka3aTeau CTENEeHe: Hallla 3a/1a4a IPUBECTU UX K Jiorapudmam, B
OCHOBAHMM KOTOPBIX CTOMT TO 7K€ YUCJIO, YTO U B OCHOBAHUH CTEIICHM.

log 2.5
log _2.5 1 Ios 2 5 9 R 695
B =4 Z 2log 2.5 log 2.5 log 6.25
¥ — = — ~ o — ~ o —_ o
Ve o= 2 =(mo cBoicTBY) ¢  =(IIO0 CBOMCTBY) ~ = =
1 . N I T 1{_1 . R Iy T 1{_1 1 - = 0E '.I:{_'i 1 Ly T '-|_1 Lo ey
{}h:“:ilr L9 {}h‘;'—!'lr‘“l]" 7 {}h-;lr 29 | ey {}h-’-lfm";—{}h.’_l_"m";

9 K gz _4 9 K _ 9 K = 2 o
11{};1,";3..::11{}5_1; 2 :—F1{};{,{3..:=31{}g.{3..:=1{}g,{2..: =1{}5_1;.{EJ.3.:

IToncraBum nmokasaTenu, KOTOPbIE Y HAC MTOJYYUIIUCh B HCXOJHOE BBIPAKEHUE.
IHomyunm:

liog ’{5.3:_: lu,u;_:“f_.zi_: ] Lo '!-“-2;-’
2 - -7 3 =6.25-7.254+6.25=5.25
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BriuyucauTs:
log, 24 — X log, 72
1) 2 :
log;18 — % log, 72

log, 4 + log, V1 .
log,; 20 + 3 logs, 2 4

3)

Z.ILTIH YCBOCHUM MaTCpuajia mpeajaaracTcia TeCT ¢ KOAUPOBAHHBIMU OTBCTAMU. B

log;14 — 1 log, 56
2) 3 ;
logg 30 — -12- logg 150

3log; 2 — L log, 64
4) 2

4log; 2 + % logg 27

PE3YIIbTATC MPABUIIBHOT'O BBIIIOJIHCHUS, KOTOPOI'O IIOJIYIACTCA q)aMI/IJII/IH

IIOTJIAaHACKOI'O MaTE€MaTHKa

I BapuaHT

Beraucnure:

In128
1. 1n4

P-124, E-32, I1 -In124, H-3,5

1
5 log.log,7 - log, =

P-1/7, E-1, I1I-1, H-6

3 2710g3{2 I

P-81, E-54, 11-8, H-29

log, 8 +log, 2
4 log,36-log,9

P-8/9, E- logs4, 11-10/27, H-4

2
5. log,x - log,7 = 31094125

P-35, E-125/7, 11-63, H-(5+l0g,7)

II BapuanT

Breruucnure:

In125
1. In5

P-75, H-3, E-35, I1- In25

log.log, 1 +log, 11
33 i

11

2.
P-1/11, H-1, E-1, [1-10
3 8 log, 4

P-16, H-32, E-12, T1-64

log, 16 +log, 4
4. 10g3 24 - lOg3 6

P-logs16, H-10/9, E-3, I1-10/3

2
5 log,x - log,5= 5—109932

P-10,H-32/5, E-(2+logs5), [1-20

YHpoCcTUTh BBIPAXKEHUS:

a) log; 64 + log, 64 + log,. 69;

6)9 log,-8 —3log; 4;
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B) 2log. 3 + 4log, 2.
OTBeT. a) 11log, 2. 6) 3log, 2. B) 2log: 6.

OtBetbTe Ha Bompochkl: 1) Kakue ocHOBHBIE MpaBuiia JorapupmMupoBaHus
UCIIOIb30BaHbl B mipumepe Ne7?

3) Kak damumus moTaaHACKOTO MaTeMaTrKa, COCTABUBIIIETO TAOIHUITHI TOTapru(hMOB?

IHPAKTHYECKASA PABOTA Nel4
IIpeoOpa3oBaHue BbIPAXKEHUI, COAEPKAMMX CTENEHU U JJOrapudpMbl.
Hean paboThl: HAYYUTHCS MPEOOPA3OBHIBATH BRIPAKEHHUS, COIECPKAIINE CTCTICHU U
JorapuMsl.
MemanpeomenHuvle:

Pe3ynbpTaThl: BiajeHHEe HaBbIKAMH MO3HABATEIbHOM, YUEOHO-UCCIEAOBATEIbCKON U
IPOEKTHON JESTeNbHOCTH, HAaBBIKAMU pa3pelleHus MpodJeM; CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a1ad,
IIPUMEHEHUIO PA3JIMYHBIX METOOB ITIO3HAHUS;
npeomemmuuwie:
c(OpMUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTHUECKUX MOHATUSAX KaK BaKHEUIINX
MaTeMaTUYECKUX MOJEIAX, ITO3BOJIAIOIIMX ONMCHIBAThG U U3y4aTh PAa3HBIE IIPOLIECCHI
U ABJICHMs; I[IOHMMaHHE€  BO3MOKHOCTM  aKCMOMATHYECKOTO  IOCTPOCHHUS
MAaTeMaTUYECKUX TEOPUH;
Buowt oeamenvnocmu: IlpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
colepKalluX CTeNeHW, TMPUMEHAsS CBOWCTBA. BplnonHeHne mnpeoOpa3oBaHU
BBIPDOKECHHUM, NpUMEHEHUEe (OpMyJs, CBSI3aHHBIX CO CBOWCTBAMHU CTENEHEH U
norapupmMoB. OmnpeneneHue 00JacTh AOMYCTUMBIX 3HAYEHUH JIOrapu(pMUUEecKoro
BBIPAXKEHUS.

Kpurepuu oueHuBaHus:

l.o11eHKa «OTJIIMYHOY» BBICTABIsIETCs 00OyJarouemMycs 3a 6e301ru00YHO
BBITIOJTHEHHBIE 3a[aHUsI IEPBOTO, BTOPOT'O YPOBHS B MOJIHOM 00BEME C YUETOM
paIoHaIbHOCTH BRIOPAHHBIX PEIICHUH;
2.01IEHKa «XOpOILI0» BBICTABIISIETCS OOydarolemMycs 3a paldoTy, BHITOJIHEHHYIO B
MOJIHOM 00bEME C HeI0UEeTaMu;
3. OlLIEHKA «yIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00yJaOUIEMyCsl 3a BBIMIOJHEHHbBIE

3aJlaHus TIEPBOTO YPOBHSI B IIOJTHOM 00BEME;
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4. olIeHKa «HEYIOBJIETBOPUTEIHHOY BBICTABIISETCS O0YUYaAIOIIEMYCS 3a BHITTOJIHEHHBIE
3aJlaHuUs TIEPBOTO YPOBHS B HE MOJIHOM 00BEME.
Xon padorsi: | ypoBeHb

1.3anayga. HaiiTu 3Ha4YeHUs BBIpKECHUM:
1)logs 270 — logs 7,5 2) logs 775 — logs 6,2
3)7° - 311: 218, 4) 247 :3%:16°, 5) ggG 1 6°: 252,
| . | | 5.
6) 5 - 49 Dg-;.rE’ 3 0g; 11 + 2 0gg 12 : - Togys 121
2. BeruncauTs: a) 1g8+1g125; 0)log.7-log,7/16  B) logs16/l0gs4.
F) 81|0g275 Iog54 I[)(8|°gz3 + 31/ IogZS) - |Ogo,25.

[

(. EI 7qy-2
:’125 "ls zs_ll\\l
1 L8 ) \5)
-1 -3 | | 3
3. Beruucimure: a) 2 ;6) </ ;B) - J ;1) 625-5
_ a7t 1
I[) a~%g"® Ipu a= 2
CamonpoBepka:
1
log, —
=32 7

1. HaiinuTe: a) . 6) ogasT

-

PR
Ty .
lzg 2

2. C OMOIIBIO OCHOBHOTO JIOrapu()MHYECKOTO TOXKIECTBA BBIYUCIIUTE:

3. TIponorapiMUPYIiTE TI0 OCHOBAHMIO 2 BEIpakeHHe 167 e (e>0, 5>0)

2 - 3
log; x=2log; T+—=log; 27T ——log; 16
4. Haiigure x, eciau 2

2 ypoBeHb.

1 .BpauciauTh 3HaUCHHUE BbIPAKCHUSA:

logs (90)—log, {18} log, {4)-log; (7).

1 . 1
1 & '_3 = & "-.I?
_ 1 9007+ i g5 | 2P
2. Beruncnnte: a) I 5 6) <77 ; B) 230y 3
42577
) 2% mpu a=2
22
) 1 124 .34
_.-"E-_'i—_' i _1_: -_.-i I—; _l
3.Boramciure: a) o/ 6) 1237 ;) S
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xlfh

1) ® npu a=2

Camonposepka:

o log 5 log ., 8
1. Haiigure: a) ; 0) TEsT,

i
u-| =

2.C IIOMOIIIBIO OCHOBHOI'O HOFapI/I(I)MI/I‘{CCKOFO TOXICCTBA BBIYUCIIMTC!

C-I

. 3—_4 - - "
3. [Iponorapudmupyiite mo ocHoBanuio 10 BepakeHUE 1005% (e20. 5>0)

|
log,x=2log,5——log,8+log, 0,2
4. Haiinmure x, ecnu 3

OTtBeTbTe Ha BOMpockl: a) Jlaiite onpenenenue iorapudma uucna. 0) Haiite
OIPEEIICHUE CTEIICHU YUCIIA.

IHPAKTHYECKASA PABOTA Nels
HccnenoBanue CBOMCTB JIMHEHHOM, KBAAPATUYHOMN, KyCOYHO-TMHEHHON U
APOOHO-PALHOHAIBHON (PYyHKIMI
IleJsib: HAYYUTHCS UCCIENOBATh JUHENHYIO, KBAIPATUUHYI0, KyCOYHO-TUHENHYIO U
JIPOOHO-pAIMOHAIBHYIO (DYHKITUH.
Pe3yabTarthi:
npeAMeTHbIe:
- c(OpMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKe KaK 4YacTh MHPOBOM
KyJIbTYpPbl 1 MECT€ MATEMAaTHUKU B COBPEMEHHOW LIMBUIIM3ALMHU, CIOCO0AX OMUCAHUS
SIBJICHMM PEAJIbHOIO MHAPA HA MAaTEMAaTUYECKOM SI3BIKE;
- c(OpMHUPOBAHHOCTh MPEACTABICHUNH O MATEeMAaTHUYECKUX TOHSATHUSX Kak
BOXHEUIIMX MATEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONUCHIBAaTh WU HU3y4aThb
pasHble TPOLECCHl U SIBJICHHS; IMOHUMAaHHE BO3MOXHOCTH AaKCHOMATHYECKOIO
MOCTPOCHUSI MATEMATUYECKUX TEOPHIA;
MeTanpeaMeTHbIe:
- YMEHHUE CaMOCTOSTEJIbHO ONPEAEIIATh LENH IEATEIIBHOCTH U COCTABIIATH ILIAHBI
NEATEIIBHOCTH; CAMOCTOATENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

ACATCIIbHOCTL; HCIIOJB30BATb BCC BO3MOJKHBLIC PECYypChbl JIA  JOCTHIKCHUA
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MOCTaBJICHHBIX HEJNEeH U peanu3aly IUIAHOB JAEATEIbHOCTH; BBHIOMPATH YCIICIIHBIC

CTPATEruu B Pa3IuYHbIX CUTYalIHIX;

JINYHOCTHBIE:

- c(hopMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHUKE KaK YHUBEPCAIBHOM SI3BIKE;

HAyK{, CpPEICTBE MOJECIMPOBAHUS SIBICHUM M TPOLECCOB, MAEIX U METoAax

MaTEMaTUKH;

Buabl nessre1bHOCTH:

O3HaKOMIIEHHE C JOKA3aTEJIbHBIMU PACCYXKIACHUSAMU HEKOTOPBIX CBOWCTB JINHEWHON

Y KBaIpaTUYHOW (PYHKIMH, IPOBEICHNE UCCIEA0OBAHMS JIMHEWMHON, KYCOUYHO-

JUHENHOM, TPOOHO-IIMHEWHON U KBaIpaTUYHOU (DYHKIIHI, TOCTPOECHUE UX TPa(UKOB.

Kpurepuu onennBanus:

1. onleHKa  «OTJAMYHO»  BBICTABJISIETCA  oOywaromemycss 3a  0e30r004YHO
BBITNIOJTHEHHBIE 3aJIJaHUS IEPBOT0, BTOPOTO U TPETHETO YPOBHS B MOJHOM 00BEME C
Y4€TOM PalMOHAJIbHOCTU BIOPaHHBIX PEIICHUN;

2. OTICHKA «XOPOIII0» BBICTABJSAETCS 0OyJaronemMycsi 3a 6€30mmuO09IHO
BBITIOJTHCHHBIE 33JIaHUS ITEPBOTO, BTOPOTO YPOBHS B IMIOJTHOM 00BEME C YICTOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

3. OIICHKAa «yJOBJIETBOPUTEIHLHO» BBICTABISIETCS 00ydJaromeMycsl 3a BBITOJHEHHBIC

3aJlaHusl IEPBOTO YPOBHS B MOJTHOM 00BEME;
- OIIEHKA «HEYJOBJICTBOPUTEIHHO» BBICTABJISETCS 00yJaromeMycsi 32 BBIITOJTHEHHbBIC

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa paborhbi:

[IpoBecTu nosHoe ucciaeaoBanue GyHKIUU U TOCTPOUTH €€ Tpaduk

1
Lyy=x+4; 2)y=5-2%3 Y= 77D Hy=(+1)2 = g

o nYT270 g ¥=i3 9 y=x-3; 10

1 1 X
_J‘
X

v=I[2x-3]; ¢ Y~
y=2x—x% 11)y=6 —7x—x%

. ¥ 4x—2

. 1)y=3x+2; xe[-1;3]: 2) ¥~ 3 ; 3)y=3x—[2x+4];
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_2 ' — 1 _ 2
nY= K=t y=7=. 6 V=35 T2X 7y y=x2+2xxe[-2;1]; @)

y=x?>—6x+ 1,xe[0;4];

v 2x+1opax>=—1,
1. 1) —X—2mpHX <—1; 2) y=[5x— 3] — [x+ 1f;

_ |41 ] y=—
3)y=|x|+|x+2|+|x—3:4)3’—|1 1 X =2 57 1l gy =[x -9

7)y=2x*+[x| - 3,

INPAKTHYECKAS PABOTA Ne 16
Haxoxaenue o0s1acTu onpeaeieHust U 00J1acTH 3HAYeHUs GyHKIIUU

Henab: HAy4YnThCA HAXOAUTH 00JIACTh ONpeeeHUs U 00JaCTh 3HaYEHUsT (DYHKIIMH.
PesyabTarhi:

npeaMeTHbIe:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKEe KaK 4YacTh MHUPOBOH
KyJbTYpbl 1 MECT€ MaTEMaTUKU B COBPEMEHHON LUBMIM3ALMH, CIIOCOOAX ONMHMCaHUs
SABJICHUM peaIbHOr0 MUPA HA MAaTEMATUYECKOM SI3BIKE;

- c(pOpMHUPOBAHHOCTH MPEJACTABICHUH O MATEMAaTUYECKUX TOHATHSAX Kak
BAKHEWIIUX MAaTEMATHYECKUX MOJEIAX, IT03BOJSIIOIIMX OIKCHIBaTh W H3ydaThb
pa3Hble MPOLECChl U SIBICHUS; MOHMMAHHE BO3MOXKHOCTH aKCMOMAaTHYECKOTO
IIOCTPOEHUSI MaTEMATUYECKUX TEOPU;

MeTanpeaIMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO ONPEAENSITh LEU AESITeIbHOCTH U COCTaBJIATh TUIAHbI
NESATENBHOCTH; CAMOCTOSTENIBHO OCYILECTBIIATh, KOHTPOJUPOBATh U KOPPEKTHUPOBATH
NEeSTEIBHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECypChbl ISl JTOCTHKEHMSI
MOCTaBJICHHBIX LN U peanu3aliy IUIAHOB JAEATEIbHOCTH; BBHIOMPATH YCIICIIHBIC
CTPATEruu B Pa3JUYHbIX CUTYaLIHSIX;

JINYHOCTHBIE:

- c¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE;
HayKH, CpEICTBE MOJEIMPOBAHUS SBICHUM W NPOLECCOB, HAESIX U METOoAax

MAaTCMAaTHUKU,
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Bujambl nesaTe IbHOCTH:
Haxoxxnenne obmactu onpeneneHus v oonactu 3HaueHn GpyHkiuu. [loctpoeHue u
yTeHue rpadukoB QyHKITUH.
Kputepun onennBaHus:
1. OILICHKA «OTJIMYHOY» BBICTABIISIETCS 0OydYaromeMycsi 3a padoTy, BBIITOJIHEHHYIO
0e301K100YHO, B TTOJIHOM 00BEME C YUETOM PAMOHATLHOCTH BHIOPAHHBIX PEIICHUI;
2. OLIEHKA «XOpPOIL0» BBICTABISIETCS O0yJaroniemMycs 3a padoTy, BBHITOJIHEHHYIO
B IIOJIHOM 00bEME C HEJI0OUETAMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamlieMycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM oObeme (He meHee 50% MpaBUIIbHO BBINOJHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBHICTABIACTCA oOydaromeMycs 3a paborty,
BBIIIOJTHEHHYI0O B HE MOJIHOM oObeMe (meHee 50% mpaBHIBHO BBINOJIHEHHBIX

3a1aHUl OT 00I1Iero 0OBheMa paboThI).

Xoxa padoTsr:

Haiigure obsacTs onpeneneHust GyHKIUM:

_8x -2 _ 9+ 6x
a)y = 5,35 BY= -4
6 7

ITocrpotite rpaduK 3aaHHON QYHKIMH, HaliiuTe 06;1aCTH ONpe-
nejJeHuA U 067acTh 3HAYEHU GyHKIUN:

a)y =x%+ 2; B)yz\/;;
6) y = 3 — 2x% )y =x- 3
Jlan rpaduk dynxupn ¥V = f (x0). Omnpenenute 1o rpaguky: a) 0061acTh ONPEACICHUS

byHKIMK; 0) MHOKECTBO 3HAUYCHUN (DYHKIIHH;
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Hatitu obmacte onpeneneHus GyHKIIAN:

1) 00 = F ) 109 = 25 5y 69 = V2=, 4y T = 5

H—2

11.1) 1) f(x) e 2; 2)f(x) =yxZ—4 ) f(x) = Vx2 — 3x+2:

= |— f(x) = z ; . — 2% —4
1. 1) )= e ) 1 g)f00) = V2¥ = 5x+ 2+ o

HaiiTi 3HaueHus QyHKIMU IpU yKa3aHHBIX 3HAYCHHSIX X:

ljf{x)— ,Xx=1, x= 1_ Z)f(xj=%, x=—13,x=t+1
X, x = 0, e o, 1
3) f(x) = {—X. X <0, B TOUKaX — 2; 3,0,5;

Haiitu obnacte 3HaueHus QyHKIUU:

2
x4

X

IJY:E; 2)y = 2+_ 3)1:(:":]— Zy4; 4) f(x) =

IMPAKTHYECKAS PABOTA Ne 17
HUccnenoBanue cBOMCTB (PyHKIUU: MOHOTOHHOCTb, Y€THOCTh, OTPAHNYEHHOCTD,

NePUOIUYHOCTD.
Hean: HayuuTCs Uccaea0BaTh PYHKIMIO HA MOHOTOHHOCTD, YETHOCTD,
OTPAHUYEHHOCTh, IEPUOUYHOCTD.

PesyabTarsi:

npeaMeTHbIe:

- c(OpMHUPOBAHHOCTHh TMPEJCTABICHUN O MaTeéMaTUKE KaK 4YacTh MHPOBOMU
KyJIbTYpPhl 1 MECT€ MaTEeMaTHUKUA B COBPEMEHHOM IUBUIIM3AIIUU, CITOCO0AX OMUCAHUS
SIBJICHUI PEaIbHOrO MHUPA HA MATEMATUUYECKOM SI3BIKE;

- c(OpMHUPOBAHHOCTh MPEACTABICHUNH O MATEeMAaTHUYECKUX TOHSATHUSX Kak
BOXHEUIINX MATEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONUCHIBAaTh WU HU3y4daThb
pa3Hble TIPOLECChl U SBJICHHS;, IMOHUMAHUE BO3MOXKHOCTH AKCHOMATHYECKOIO
IMOCTPOCHUSI MATEMATUYECKUX TEOPHI;

MeETaAllpEeAMETHBIC:
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- YMEHHE CaMOCTOSITEJIbHO OINPEAENSTh LEIU AESITEIBHOCTH U COCTABIATh IUIAHbI
NEeSATENBbHOCTH; CAMOCTOSTENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
NEeSTEIbHOCTh, HCIIOJIb30BAaTh BCE BO3MOXKHBIE PECypChbl ISl JTOCTHIKECHMSI
MOCTAaBJICHHBIX LEJIEH W pealu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEIIHBIE
CTpaTeTuy B Pa3IUYHBIX CUTYalIHSIX;
JINYHOCTHBIE:
- c(hopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE;
HAyKH, CpPEJICTBE MOJCIUPOBAHMS SIBJICHUM M TMPOLECCOB, HAESIX U METoAax
MaTE€MAaTUKHU;
Buabl nessTe1bHOCTH:
[Toctpoenue u urenue rpapukoB ¢pyukuuii. Mccnenosanue ¢pynknun. [loctpoenue u
yreHue rpadukoB pyHkuui. CocraBieHne BUA0B GYHKIUN 110 JTAHHOMY YCIIOBHIO,
pelIeHHe 3a7a4 Ha SKCTPEMYM.
Kpurepuu onennBanus:
1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 00yYarolmeMycsi 3a padoTy, BBIIIOJHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PELICHMUI;
2. OLICHKA «XOPOILI0» BBICTABJSETCS 00yyaromeMycsi 3a padoTy, BBIIOJIHEHHYIO
B [IOJIHOM 00bEME C HEJI0UETaMU;
3. OIICHKA «YIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydarmiemycs 3a paboTy,
BBITIOJIHEHHYIO B HE NOJHOM 00beme (He meHee 50% npaBUIIBHO BBIMOJHEHHBIX
3a1aHUH OT 00IIero o0ObeMa paboThI);

- OLEHKAa «HEYAOBJIETBOPUTEIBHO» BBHICTaBJIsETCS oOydarouiemycs 3a padorty,
BBITIOJIHEHHYI0O B HE MOJHOM oObeMe (MeHee 50% mNpaBUIBHO BBINOJHEHHBIX

3aJlaHuii OT 00ITIeTO 00BeMa PabOThI).

Xox pa6oThi:

HccnenoBath Ha 4€THOCTH (PYHKITUU:
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1) y=5x; 2) yzé; 3) f) =x*—x*+1. y y:x+;_1:; 5) f(x) = |xl; 6)

y=0-7Nx. 7y y=v2xZ +6x; g yzﬁ—l_ﬁ; 9) yzx;il; 10)
xnpux #+ 0,

F0) =22 =1 —x. 12)f0) =755, 19700 =55 1) J = [1 Hiux =0;

Hccnenyiite QyHKIMU Ha MOHOTOHHOCTD:

%: Bayy=x2+2x+1, x > —1; 8) y = —x% + 6x — 12, x > 3;

66)y=135-%¥<"2 Dy=,5 *¥> 5.
Hccnenyiite pyHKINE HAa OTPAaHHYEHHOCTS:
1. a)y=x>-8x +1; B) y = —2x% — 6x + 15;
6)y=2x_4,x>0; r)y=5fl__2;,x<1.
2 a) y = JV-x2 + 4x - 5; B) Y = -2x% + 8x + 9;

x2 —4x +1 5
Dy=\"75 R P

IlocTpouTs rpaPMK H BBISICHHTH, SBJAETCHA JIH OMPDAHHYEHHOMH
GYyHKIIHUA:

1 __{Zx—x2 npu x<1, 2) y— x24+2x+2 npu x<1,
Y=l2-x opu x> 1; Y=1vx opu x>1.

Jan rpapux ¢ynximn ¥V = f (x) . Onpenenute 1o Trpaduky: a) TPOMEKYTKU

MOHOTOHHOCTH; ©0) HyaM (QYHKUHMH;  B) MPOMEXKYTKH 3HAKOIOCTOSIHCTBA; T)

CUMMETpHIO Tpaduka.

Hoctpoiite rpapuk GyHKIUH Tak, YTOObI

— - 1 OHa Oblia
EEENCENE RN
MEPUOIUYECKOM: | T. N _:[
EENENARASE
N
N ESE a4s iz
AN .
I. | T2 I ] [:,; ]
I -




Han rpadux ¢pyukmun f. Onpegenure o rpaduky: TpOMEKYTKH MOHOTOHHOCTH H
TOYKH SKCTpEMyMa

MNPAKTHUYECKAS PABOTA Ne 18
IHocTpoenue rpadguka creneHHoi GyHKuMU.

Henanb: HAyuynuTHCS CTPOUTH rpaduK CTETIEHHON (QYHKIIMH

PesyabTarhi:

npeaMeTHbIE:

- c(OpMUPOBAHHOCTh TMPEJCTABICHUNA O MaTEMaTUYECKUX TOHATHSIX Kak
BOKHEHIIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OMUCHIBATH M H3y4yaTh
pa3Hble MPOILECCHl M SIBJICHHUS, IMOHMMAaHUE BO3MOXKHOCTH aKCHOMATHYECKOIO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPHH;

- BIAJICHUE CTAaHJAPTHBIMU TMpUEMaMH pEUICHUs] CTENEeHHBIX YpPaBHCHUU W
HEpPABEHCTB;

MeTanpeaMeTHbIE:

- YMEHHE CaMOCTOSATEJILHO OMPEACIISTh e EATSIIbHOCTH U COCTaBIIAThH IIAHbI
NEATEIIbHOCTH; CAMOCTOATENIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NeATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECypChl Uil JTOCTHXKECHHS
MOCTABJICHHBIX IEJICH W pealn3aluy IJIAaHOB JESATEIHHOCTH, BHIOMpATH YCHEITHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUsX;

JINYHOCTHBIE:

- c(OopMUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHUKE KaK YHUBEPCAILHOM SI3bIKE;
HayKH, CpPEJICTBE MOJCIUPOBAHUS SIBJICHUNW M TMPOLIECCOB, HACIX M METoAax
MaTeMaTUKH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,

AITOPUTMHYECKON KYJIbTYPbl, KPUTUUYHOCTH MBIILJIEHUS HA YPOBHE, HEOOXOIMMOM
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g Oyayuiei nmpodeccrnoHalbHOM AesTeNbHOCTH, TS IPOIOJDKEHHST 00pa30BaHus U
caMm000pa30BaHus;
Buabl nesiTeILHOCTH:
Brruucnenne 3HadeHndd QyHKIMA TO 3Ha4YeHWI0 aprymeHTta. OmnpeaeieHue
MOJIOKEHUS] TOYKU Ha rpaduke Mo ee KoopauHataM v HaoOopoT. Hcnonb3oBaHue
CBOMCTB (DYHKIMH JJI1 CpaBHEHHMS 3HadeHWM cteneHei. IlocTpoeHue rpadukos
CTETIEeHHBIX (DYHKIUH.
Kpurepuu oneHuBaHusi:
1. OLICHKa «OTJIMYHO» BBICTABIISIETCS 0OydYarolmeMycsi 3a padoTy, BBIIIOJIHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BHIOPAHHBIX PEIICHU;
2. OLIEHKA «XOpOIL0» BBICTABISETCS O0yyaromemMycs 3a padoTy, BHIITOJHEHHYIO
B [TIOJIHOM 00bEME C HEJJOUETAMHU;
3. OLICHKAa «YIOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydaromeMycst 3a paborty,
BBITNIOJTHEHHYIO B HE IMOJIHOM oObeMe (He MeHee 50% mpaBUIIBHO BBINOJIHEHHBIX
3aJlaHui OT 001Iero o0beMa padoThl);

- OIICHKa «HEYJIOBJIETBOPUTENILHO» BBICTABIAETCA oOOydaroleMycs 3a pabory,
BBINIOJIHEHHYI0O B HE MOJHOM o0Obeme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX

3aJlaHuii OT 001Iero o0beMa paboThI).

Xoxa padoThI:

Haiitu o0nacTh onpeaeneHus: CTeIIeHHON (PyHKIINH:

2 1
Dy=+vx+2; 2)y=+v5-2x 3)y=-2x3 4y=3x-1)*%

[TocTpouts rpaduku GyHKIIMIA:

1
Dy=x% 2)y=x%5 3Ny=x3% 44y=22

HNzobpasuTs cxeMaTHuecku rpadpuk GyHKUMH H yKasaTh eé ob-
JACTh ONpe/IeIeHUA U MHOKECTBO 3HAYCHUN; BEIACHUTD, ABJSAET-
cA UM (QYHKIOHS OrpaHUYEHHOM cBepxXy (CHU3Y):

1) y=2x% 2) y=x5 3) y=x7;
4) y=x% 5) y=x"% 6) y=x°.
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Haiitn Hauboibimee ¥ HaMMeHbIIee 3HaYeHHUA (PYHKIHUH Ha 3a-
AAHHOM OTpe3Ke:

1) y=x', xe[-1;2]; 2) y=x', xe[-2; 3];

3) y=x1, xe[-3;-1]; 4) y=x"2, x €[1; 4].
ITocTpoiiTe u cpaBHUTE TpaduKu DYyHKIIHIT:

1 . 1
ayy=3Yx m y=x3; @G y=¥r u y=as.

nojen

. Beruuciaure:

9@ 95 wmA » A0,

M3BecTHO, 4TO f(X) = X

wlro

MN3BsecTHO, uTO f(Xx) = x °. BbBIUMCIHHTE:

a) f(1); 6) f(8); B) f(%]; r) £(0).

CpaBHUTH 3HAYEHHUS BBLIPAXKEHHN:

3 3

1) 8,17 u 4,3%; 2) (E) u (3) :
11 11
3) 0,3% u 0,2%; 4) 2,52 u 2,6%

-2 -2 -6 -6

7 8., 14 15 | .
5) (5) e (E) ’ % (15) T (16) ;
7) (443)72 u (3V4)2; 8) (2¥6)° = (632)".
[TocTpoiiTe rpaduku GyHKIIMIA:
Ny=2Jx:2)y=va-2;3)y=-x"+2;

Pemure rpaguueckd ypaBHeHHe:

1 1
a) x2 =6 - x; B) x4 = x3;
3 1 2
G)xzzg; r) x3 = x - 4,

INPAKTHYECKASA PABOTA Ne 19
IMocTpoenue rpaduka nokazareJbHON QyHKIMH.

Heanb: HayunuThCs CTPOUTH rpaduK MoKa3zaTeabHOU QPYHKIUY.

PesyabTarsl:

HNpeaAMETHbBIC:
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- c(OpMHUPOBAHHOCTh TMPEJACTABICHUNH O MAaTEMaTUYECKUX TIOHITHSIX Kak
BOKHEHIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJAIONIMX OIUCHIBATh M H3y4aTh
pa3Hble MPOLECCHl W SBJIEHUA; IMOHMMAaHUE BO3MOYKHOCTH aKCMOMAaTUYECKOTO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

- BIAQJCHUE CTAHJAPTHBIMHU IPUEMaMHU PEIICHUS IOKA3aTEJIbHbIX YPAaBHEHUU U
HEPABEHCTB;

MeTanpeaMeTHbIE:

- YMEHHUE CaMOCTOATENIbHO OMPEAENATh LEIN ACSITEIbHOCTH U COCTABIIATH IIJIaHBI
NEATEIbHOCTU; CAMOCTOATENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECypChl ISl JIOCTHXKEHHS
MOCTAaBJICHHBIX 1IEJIEH U pealu3aluy IJIAHOB JEATEIbHOCTH; BHIOMpATH YCHEIIHBIC
CTpaTeruu B Pa3IUYHbIX CUTYaIUSX;

JINYHOCTHBIE:

- c(OopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKe KaK YHUBEPCAJIHLHOM S3BIKE;
HayKH, CpPEJICTBE MOJECIUPOBAHUSA SIBICHUA M TMPOLIECCOB, HACIX M METOJax
MaTeMaTUKH;

- pa3BUTHE JIOTMUECKOTO MBIILICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHMUS,
AITOPUTMHYECKON KYJBTYPhl, KPUTUUYHOCTH MBIILJICHUS HA YPOBHE, HEOOXOIMMOM
U1 Oyayiien mpodhecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJIKEHUST 00pa30BaHMs U
caMo00Opa30BaHuS;

Bujambl nesiTeJ IbHOCTH:

Boruucnenne 3HadeHud (GyHKIUMNA 10 3HA4YeHUI0 aprymeHta. OmpenelieHue
MOJIOKEHUSI TOYKM Ha Tpaduke MO ee KoopAuHaTam M HaobopoT. IlocTpoeHue
rpaguKoB TMOKa3aTeNbHBIX (yHKIUI. PemieHne mMoka3aTeNbHBIX ypaBHEHUN U
HEPABEHCTB I10 U3BECTHHIM aJITOPUTMAM.

Kpurepuu oueHuBaHus:

1. OIICHKA «OTJIMYHO» BBICTABIISIETCS 00ydYaromeMycsi 3a paboTy, BBITTOJHEHHYIO
0e301H100YHO, B TOJIHOM 00bEME C YUETOM PAIIMOHAIBHOCTH BRIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yJaromeMycsi 3a padoTy, BBITIOJHEHHYIO

B IIOJTHOM O00OBEME C HECA0UYCTaMM,

52



3. OIICHKA «YIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydarmemycs 3a padoTy,
BBITIOJIHCHHYIO B HE TOJHOM 00beme (He meHee 50% MpaBUIIBLHO BBHITIOJHEHHBIX
3a1aHUM OT 00IIero o0ObeMa paboThl);

- OIIEHKAa «HEYJOBIIETBOPUTEIHHO» BBHICTABJSAETCS oOydJaromemycs 3a pabory,
BBITIOJTHEHHYI0O B HE TOJHOM oObeme (MeHee 50% MpaBWIBLHO BBITTOJTHEHHBIX

3a/1aHUl OT 00I1Iero 0ObeMa paboThl).

Xoa paéoThi:

Cpenu 3anaHHBIX QYHKIIHHA YKa»@HTe T€, KOTOPLIE ABJIAIOTCH
IOKAa3aTeJILHLIMH:

a) y=3% 6)y==x% B)y=x%; P)y:(\/g)‘,

HaligmnTe 3HAYEHHUE APryMEHTa X, IPH KOoTOopoM PYHKIIHAA
y = 2 npuHUMAaeT 3aJaHHOE 3HAYEeHHe:

a) 16; 6) 8/2; B) 71;; r) 321\/5.

HaiinnnTe 3HAYEeHHEe aApryMeHTAa X, IIPH KOoTopoM (PYHKIIHA
1 x
y =(3 OPHHHMAET 3aJaHHOe 3HaUYeHHe:

1

1 .
275" r) 625 5.

a) %;

6) 125; B) -
a

WTH 001aCTh OTpeIeIICHHs TIOKa3aTeIbHON (hYHKITUH:

3 1
Dy=+V2"-8 2)y= prry 3y= o 3T

Onpenenute XxapakTep MOHOTOHHOCTH TMOKa3aTeIbHON (PYyHKIIMH, 3aJaHHON Ha

BCEU UMCJIOBOU OCH:
x+1 ¥
l. 1]y:5x—3_ 2}91-_,—__[1} + 3 - (IJ 2 B
] s - = — ; 4 — i - -
3 )y 5 Jy=2 3) 3

. gyl-r
1)9‘:3"‘:2}y=-2-5“‘;3}y:4"-"*;4)y:(2'] :
D

[TocTpouTs rpaduku GyHKITHIA:

x

1 1
Dy=25 2y=(5); Iy=3% Hy=3
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IlocTpoiiTe rpadpuK QYHKIIUH:

a)y =2+ 1; B)y=4"-1;
ov=(3] -2 By = (0,1) +2.
a)y=5x+1; B)y=3x—2;
x—9 x+0,5
ov=(4) ; ny=(3]

CxemaTHuHO nM300pasuTe rpaduK MIOKA3ATEJNbHOM QYHKIINU:

a)y = (V2) ; 6)y=(1)x; B y=(V7); r)y=(71—é]x-

T

1 X
Hana dyakuusa y = f(x), rae f(x) = (5) , ecmu x < 0,

\/;,+1,ecamx>0.
a) Beruucaure f(—93); f(—2,5); f(0); f(4); f(1,69);

0) mocTtpoiite rpaduk GyHKUHHN Y = f(x);
B) npouuTaiite rpadpuK QyHKIIUH.

Haiigure ob6sacTty 3HaUeHUH QYyHKIIUH:

a) y =3-2% B)y=%'7x;
_14. (1Y), _ 4. (1Y
0)y=14 (2), r)y—3 (2]
CpaBaute yncma: 1) 3400 u 4% ; 2) 4>%9 u 5 3)

m I/I% ;4)53{ﬁ Hﬁ

INPAKTHYECKASA PABOTA Ne 20
IHocTpoenne rpadguka jgorapupmudeckoint pyHKkumnu.

Heanb: HayunuThCa CTPOUTH rpaduk JorapupMuuecKor GyHKIHH.

PesyabTarthl:

npeaMeTHbIE:

- c(OpMHUPOBAaHHOCTh TMPEACTABICHUI O MaTeMaTHYECKHX TMOHATUSAX Kak

BAXKHEHIIIMX MAaTeMaTHYECKUX MOJC/IAX, IIO3BOJIAIOIINX OIIMCBIBATL MW H3Yy4daTb

54



pa3Hble MPOLECChl W SIBICHUS; MOHMMAHHE BO3MOYKHOCTH aKCMOMAaTHYECKOIrO
MIOCTPOEHUSI MaTEMATUYECKUX TEOPUIA;

MeTanpeIMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO OINPEAENSTh LEIU ACSITEIBHOCTH U COCTABIAThH IUIAHbI
NEeSATEIBHOCTH; CAMOCTOSITENIbHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSTEIBHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECypChl JUIsl  JOCTHXKEHUS
MOCTAaBJICHHBIX LEJIEH W pealu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEIIHbIE
CTpaTeTuu B Pa3IUYHBIX CUTYalIHIX;

JINYHOCTHBIE:

- c(popMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE KaK YHUBEPCAIBLHOM SI3bIKE;
HayKH, CpEACTBE MOJEIUPOBAHUS SBJICHUM W NPOLECCOB, HAESIX U METoAax
MaTEeMaTHKH;

- pa3BUTUE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpa)KEHUS,
QITOPUTMUYECKON KyJIbTYPbl, KpUTUYHOCTH MBIIUIEHUSI HA YpOBHE, HEOOXOAMMOM
u1st Oyayiien npodecCHOHAIBHOM JEITeIbHOCTH, JIsl MPOJOJLKEHHST 00pa3oBaHus U
caM0o0Opa30BaHHS;

Buabl nesiTtesIbHOCTH:

Boruncnenne 3HaueHud (YHKIUNA 10 3HAYCHHMIO apryMeHTa. OmnpeneieHue
MOJIO’KEHUSI TOYKM Ha Tpaduke Mo ee KoopauHaTaMm M Haobopot. Mcmosb3oBaHue
CBOMCTB (DyHKIMI AJi1 cpaBHeHMs] 3HaueHuM jorapudmos. [locTpoenue rpapukos
norapupmMuuecknx QyHkiui. Pemenue gsorapudMuuecknx ypaBHEHUN U HEPABEHCTB
M0 U3BECTHBIM aJITOPUTMAaM.

Kpurepuu onenuBanus:

1. OLIEHKAa «OTJIMYHO» BBICTABIIAETCSA OOydaroniemycst 3a padoTy, BBIIOJHEHHYIO
0e301100YHO, B TOJIHOM 00bEME C YUETOM PAIIMOHAIBHOCTU BHIOPAHHBIX PEIICHMI;
2. OIICHKA «XOPOIII0» BBICTABJISETCS 00yJaromeMycsi 3a padoTy, BHITIOJIHEHHYIO
B IIOJIHOM 00bEMeE C HeJI0UeTaMu;

3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABIISIETCS oOOyyawlemycs 3a paloTy,
BBITIOJTHEHHYIO B HE TMOJHOM oObeme (He MeHee 50% mpaBUIIBHO BBITOJIHEHHBIX

3a1aHuM OT 00IIero 00beMa paboThl);
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- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIAETCA oOydaromeMycs 3a pabory,
BBITIOJTHEHHYI0O B HE MOJAHOM oOwveme (MmeHee 50% TpaBUIBHO BBIOJIHEHHBIX

3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoxa pab6oThi:

Haiigute 3HayeHne gorapudmMudeckoit GyHKnuu y = log, x B
VKa3aHHBIX TOYKAaX:

1 1 1
a)x, =4, x,=8,x;,=16; B)X, =g, X = 35, X3= Tag}

2 4 oo
6)xlzﬁ’xzzﬁ; r‘)x1=,/32,x2=16 128 .

ITocTpoiiTe (cxemMaTH4HO) rpadPuK DYHKIIUH:

a) y = log 5 x; B) y =lg x;
6) y = log, x; r) y = log, , x.
* I[TocTpoiite rpaduku
GyHKIIMINA:
1. a)y =2 + logg x; B) y = —3 + log, x;
2 MNu=-1+ loo. r: P\u=0.5+10g01x.
a) y = 3 log, x; B) y = 5 logg x; '
3. a)y=-2log, x; B) y = - 0,5 log, x;
4 6) y = —4 log, x; r)y = -log,x.
©a) y=log, (x +4); B) y = log, (x - 1);
AY 1= lan (4 —_ D+ Mmrn=lnor . (v + K}
CpaBHHTE YucCJa:
a) log, 7 u log, 23; B) log, V15 u log, 13;
6) log, 0,8 u log, 1; r) log, * u log, 2.
3 3 12 12

CpaBHHTE C eJUHHUIIEH YHCJIO:

a) logz 41; 06) log,; 0,1; B) log, 2,6; ) logﬁ 0,4.
7

Pacnoonoxxmure uuciaa B ImopagKe BO3pacCTaHHA:

a) log, 0,7; log, 2,6; log, 0,1; log, %; log, 3,T;

1 2
06) log, 5 17; log, ;3 2,7; log, 355 log, 3 3; logy 5 3.

CpaBHuTE umcja: .
a) log;4 n 3/9; B) log, 5 u 3/7;
6) log,;3 u sin 3; r) lg 0,2 u cos 0,2.
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Haiigure obaacTh onmpegesieHUA (PYHKIIHH:

a) y = log, (4x — 1); B) y = log, (8x + 9);
6)y= log, (7 - 2x); r) y = log, 3 (2= 3x).
9
Pemnre rpadguuecKku HepaBeHCTBO:
a) log, x> —x + 1; B) logg x<-x + 1;
6) log; x> 4x — 4; r) log, x< 2x — 2.
7 3

IHPAKTHYECKAS PABOTA Ne 21
IIpeoOpa3zoBanue rpapukoB: nmapajuieJbHbIH MEPEHOC, CAMMETPHs, PACTAKeHHe

U C/KaTHe B0JIb 0Ceil KOOPAMHAT.

Henan: HayuuThcs npeoOpa3oBbIBaTh rpaduku (GYHKIHI C TOMOIIBIO NapaAJIIeIbHOTO
MepeHOCca, CAMMETPHUH, PACTSKEHHS M CKaTUA BIOJIb OCE KOOPIUHAT.

PesyabTarhi:

npeaMeTHbIE:

- c(hOpMHUPOBAaHHOCTh TMPEACTABICHUI O MaTeMaTHYECKUX MOHATUAX Kak
BAKHEHIIUX MAaTEMATHYECKUX MOJEIAX, I103BOJSIIOIIMX OIKCHIBaTh W H3ydaThb
pa3Hble MPOLECChl W SIBJICHUS; MOHMMAHHE BO3MOXKHOCTH aKCMOMAaTHYECKOTrO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;

MeTanpeIMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO ONPEAENSITh LEIU AESITeIbHOCTH U COCTaBJIAThH TUIAHbI
NEATENBHOCTH; CAMOCTOSTENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NEeSTEeNbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpChl JUIsl  JOCTHIKEHHUS
MOCTABJICHHBIX LEJNEeH U peanu3alvy IUIAHOB JAEATEIbHOCTH; BBHIOMPATH YCIIELIHBIE
CTpaTEeTruu B Pa3IUYHbIX CUTYalIHSIX;

JIMYHOCTHBIE:

- c(hOpMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE;
HayK{, CPEICTBE MOJICIUPOBAHMS SIBJICHUI M TNPOLECCOB, HAESIX U MeToAax
MaTE€MAaTHKU;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOIO BOOOpaKEHUS,
AITOPUTMHYECKON KYJIBTYPbl, KPUTUUYHOCTH MBIILJIEHUS HA YPOBHE, HEOOXOIMMOM
g Oyayuieit mpodeccnoHalIbHOM AeSITENbHOCTH, ISl IPOJOJKEHHsT 00pa30BaHUs U

camo00pa3oBaHus;
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Bujambl nesaTe IbHOCTH:

Brraucnenne 3HaueHmid (QyHKOWM MO 3HAYeHWIO aprymeHTa. OmnpeaencHue
MOJIOKEHUsI TOYKH Ha Tpaduke MO ee KOOpAMHAaTaM U HaoOopoT. BrimoimHeHue
npeobpazoBanus rpauKoB
Kpurepuu oneHuBaHusi:

1. OLIEHKa «OTJIMYHO» BBICTABIIAETCS oOydaromeMmycs 3a paboTy, BBIITOJTHEHHYIO
6e301n0609YHO, B TOJTHOM 00BEME C YUETOM PallMOHAIEHOCTH BHIOPAHHBIX PEIICHUIA;
2. OLIEHKAa «XOpOIIO» BBICTABJIsIETCs oOydaroniemMycsi 3a paboTy, BHITOTHEHHYIO
B MIOJIHOM 00bEMeE C HeJI0UeTaMHu;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydawlemycs 3a paloTy,
BBINIOJTHEHHYIO B HE MOJIHOM oObeMe (He MeHee 50% MpaBUIIBHO BBIIOJIHEHHBIX
3a/laHuid OT 001Iero oobeMa padboThl);

- OILICHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIAECTCA oOydaroleMycs 3a padory,
BBIIIOJTHEHHYI0O B HE MOJIHOM oObeMe (meHee 50% mpaBHIBHO BBINOJIHEHHBIX

3a/laHuid OT 001Iero oobeMa padboThl).

Xoxa padoThr:

3amaua 1. Ucnonw3yst mpeoOpa3zoBaHus TrpaduKoB, B OAHOW W TOM K€ CHUCTEME
KOOpPJIMHAT MOCTpOMTE Tpaduku HyHKIHIA:

1) =%,
2)y=2x;
1
3)° 5
)=,
5)y=2-|x|+3;
6)y:|2-|x|+3|;

3agauya 2. Ucnonb3ys mpeoOpazoBaHus rpaduKoB, B OJHOH W TOH K€ CHUCTEME
KOOPJIMHAT MOCTpOTE Tpaduku HyHKINIA:
Df=ﬁ;
2) = X +3.
2
3) y=(x-21 +3,
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2

y:| x—2 +3‘

4) =2y,
2

y= —‘ =2 +3‘
5) =2+,
3amaua 3. Mcmonw3ys mpeoOpa3zoBaHus rpadukoB, B OJHOW W TOM JKE€ CHCTEME
KOOPJUHAT MOCTPOITE rpauKu PyHKIIHIA:

1) 7=+

1
y=2 = (z+1)-2
5) 3 ;
3amauya 4. Mcmonb3ys mpeoOpa3oBaHus TpaduKoB, B OJHOM W TOW KE CHCTEME
KOOPJIMHAT MOCTPOUTE rpaduku QyHKITHIA:
1

1) =
M)
3)y:x12_3;
2"l _%;
5)"7”= x+2_3+5’
3amanue S.

Hcnone3ya rpadur GyHumm; y = f(x), n300pakeHHBI Ha puC.
IIocTpoiiTe rpaduK (PyHKIUH:

a) y = f(—x); B) Yy = —f(—x);
6) y = —f(x); r)y=f(x—1) + 2.
[77 Y
4 /,
A 1\ )4
/TN,
_6 _ O l ) X
|/ N -~
—2

_ .2 .
3amaua 6. BeizenuTe B KBagpaTHOM TpexwieHe + — ~° +41+6 ponEprii KBaapar
M

noctpoiite rpaduk PyHKIUMHU, UCTIOJB3YS MIPaBUIIa IPEOOPa30BaAHUS.
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F=—
3amaya 7. [IpeoOpasyiite GyHKIHIO x—1 moctpoiite ee rpaduK, HCIOIL3YS

mpaBujia mMpeoOpa3oBaHMsl.
Bananue 8. Jlan rpaduk Gpynxiun ¥ = f(X). Moctpoiite rpadux pyuxmun ¥ = g(X)
IpyY yKa3aHHbIX 4.

-

]

=

L ]
...\

1) g(x) = f(-x); 2) g(x) = —f(x): 3) glx) = f(x) - 2; 4) g(x) = fix + 1)
3) glx) = f(2x); 6) g{x) = 5f(x).
ITPAKTHYECKAS PABOTA Ne22

Pemenue panuoHa/IbHbIX YPABHEHU U HEPABEHCTB
eab padoThl: HAYYUTHCS PEIIaTh pallMOHATIBLHBIC YPABHEHUS U HEPABEHCTBA
PesyabTarsi:
MemanpeomemHuuvle:
BJIQJICHNEC HaBbIKAMH I103HABATCIIHHOM, Y4COHO-HCCIIEI0BATEIBCKOW W IPOCKTHOM
NeATEeIbHOCTH, HAaBBIKAMHM pa3pelieHus MNpoOeM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TMOHUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHCHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;
npeomemmuuwie:
BJIaJICHHE CTAHJAAPTHBIMU MPHEMaMM PEIICHUS PaIllMOHAJIBHBIX U HUPpPalMOHAIBHBIX,
MOKa3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHCHUN W HEPABEHCTB, MX
CHUCTEM; HCMOJIb30BAaHWE TOTOBBIX KOMIBIOTEPHBIX MIPOTpaMM, B TOM YHUCIE s
MOMCKa MYTH PEILICHUS U WUIIOCTPAllMU PEIICHUs YPaBHEHUI U HEPABEHCTB;
Buowvt Oeamenvnocmu: VIzyueHue TEOpUM PABHOCUIIBHOCTHM YpPAaBHEHUW U €€
npuMeHeHus. [IOBTOpeHuEe 3amucH pelieHusl CTaHAAPTHBIX YPaBHEHUW, MPUEMOB
npeoOpa3oBaHUS YPaBHGHWM [JJI1 CBEACHHWS K CTaHIAPTHOMY YPaBHEHHUIO.

O3HakoOMJIGHHE C O6H.II/IMI/I BOIIpoOCaMH PCHICHHUA HEPABCHCTB MW HCIIOJbB30BAHHC
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CBOMCTB M TrpadukoB (YHKIUI MpHU pelICHUH HEpaBeHCTB. PelieHne HepaBEeHCTB U
CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IIMYHBIX CIIOCOOO0B.
Kpurtepuu onieHuBaHMsi:

l.oreHKa  «OTAWYHO»  BBICTABIsACTCS  oOydaromemycss 3a  0e301mmO0YHO
BBITIOJIHEHHBIE 3a/IaHMsI TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PalMOHAIILHOCTU BHIOPAHHBIX PEIICHUI;

2.0IIEHKa «XOpOLIO» BBICTABIsETCS oOydaromeMycst 3a paboTy, BBHIMOJHEHHYIO B
MOJIHOM 00BEME C HEJOUETaAMU;

3. OLIEHKa «yJOBJIETBOPUTEIBHO» BBICTABISIETCS 00yYarOmIEMyCsl 3a BBIIIOJHEHHbBIE
3a/1aHUsI IEPBOTO YPOBHSI B IIOJTHOM O0BEME;

4. OoLeHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIISETCS 00Y4aIOIIEMYCsI 32 BBIIIOJIHEHHBIE

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa padoThi:
| ypoBenn

TECT:

-1
1) Pemiuth ypaBHenue: -1

4

=1

B) 1, A) 0, B) Her pemrennii, I') Xe (— «; 1)u (1; o).
“+bz+5

2) Pemnth ypaBHEeHHE:! x+1

A) Her pemienuit, b) - 1, B) - 5,I') - 1; - 5.
2z-3 5.z _X+2

3) Peumts ypaBHenne: -3 x-3 -3

=10

A) - 2; B) Her pemenuii, B) Xe (- oo; 3)uU (3; ©),I)x € R.

4) Pemuth ypaBHeHHe: ax = 1.

A) Eciina = 0, To Xe R; ecnu a = 0,T0 HET pellICHUH,

b) Ecnu a = 0, To HeT pewienwnii; ecmma = 0, To x =1/a ,
B) Ecnma=0, 1o xe R;ecnua # 0, To x =1/a

I')Her pemenuii.
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2 ypoBeHb:

1 2 __bx _ 8x°
3x+1 8x-1 9x2-1 1-9x%

Pemuts ypaBHeHHe

HaiiTu KOpHM ypaBHEeHMS:

1) 8 _dx-1_®+4B
x-1 x+1 x%-1 '

2) x+2_x(x—-4)=x_2_4(3+x)
x-2 x2-4 x+2 4-x°

PemuTs HepaBeHCTBO:

1) x®—3x2+2x-6>2x* - x? + 4x - 2;

2) x3-3x% -4x+12>-3x% + x* + 12x - 4.

4) Ilpu kakux a ypaBHeHHeax? — 4X + a + 3 = OumeeT Ooyiee OAHOTO KOPHS?
A)-4<a<o,

B)0<a<1,B)ace(-»; 0)u(0; ©),N-4<a<0;0<a<l.

5) Ilpu kakux a ypaBHeHHE(a — 2)x%+

+ (4 - 2a)x + 3 = OuMeeT eAMHCTBEHHOE pellIcHue?

A) 2,B)ae (- o; 2)u (2; ©),B) 5,T) - 4.

6)Pemmnth ypaBHeHue: | x2 - 1| + | a(x - 1) = 0.

2. OTBeThTE Ha KOHTPOJIbHBIC BOMPOCHL: a) UTo 3HauuT pemmth ypaBHenue? 6) Uto
3HAQYUT PELINTh HEPABEHCTBO?

3. OdopmuTte U caanTe OTYET MPETOIaBATEIIO.

ITPAKTHYECKASA PABOTA Ne23
Pemienue HepaBeHCTB METOA0M UHTEPBAJIOB.
Heab padoThI: HAYYUTHCS PEIIaTh HEPABEHCTBA METOJAOM MHTEPBAJIOB.
PesyabTarsl:
Memanpeomemuuple:
BJIa/ICHHE HAaBBIKAMM TO3HABATENIbHOM peQIeKCMM KaK OCO3HAHMS COBEpIIAeMbIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJbTaTOB U OCHOBAHWUM, TPAHUIL
CBOETO 3HAHMS W HE3HAaHUs, HOBBIX II03HABATEJIBHBIX 3aJa4 U CPEACTB A HUX

JOCTHXKXCHUA, npedmemuble:
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BIIQJICHUE CTAHIAPTHBIMU MPUEMaMH PENICHHs PAIMOHAIBHBIX U UPPAIMOHATHHBIX,
MMOKA3aTeIIbHBIX, CTCTICHHBIX, TPUTOHOMETPUYECCKUX YpaBHEHWU W HEPABEHCTB, UX
CUCTEM; MCIOJb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM YHCIE IS
MOMCKA ITyTH PEIICHUS U WUTFOCTPAIIUH PEIICHUS YPAaBHCHUA U HEPABEHCTB;
Buowt deamenvnocmu: O3nakomiieHrEe ¢ OOIIMMU BOIIPOCAMU PEIICHUSI HEPABEHCTB
U UCIOJIb30BAaHUE CBONCTB U TpapuKOB (PYHKIUH TpU pEUICHUU HEPaBEHCTB.
Pemenvie HepaBEHCTB U CHCTEM HEPABEHCTB C MIPUMEHEHUEM PAa3ITMIHBIX CIIOCOOOB.
Kpurepuu oneHuBaHusi:

l.olleHKa  «OTJIWYHO»  BBICTABJIsCTCS ~ OoOydaromeMycs 3a  0e30mHO0YHO
BBITIOJTHCHHBIE 3aJaHHS TEPBOTO, BTOPOTO YPOBHS B IMOJTHOM OOBEME C yYETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;

2.0IIEHKa «XOPOIII0» BBICTABISETCA OOydJaOmeMycs 3a padoTy, BBHIITOJHCHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;

3. OLIEHKa «YJOBJIETBOPUTEIHLHO» BBICTABIISIETCS 00YyYalOMEMYyCsl 3a BBIMOJHEHHBIC
3aJIaHUsI IEPBOTO YPOBHS B TIOJTHOM O00BEME;

4. OlIEHKA «HEYJIOBJIETBOPUTEIHLHOY» BBICTABIIAECTCS O0YyYAIOIIEMYCS 32 BBIITOJTHEHHBIC

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoa padoThI: | ypoBenn

1.3anmmure AJITOPpUTM PCHICHHA HCPABCHCTB MCTOAOM MHTCPBAJIOB!

1. Haiitu oGnacte onpenenenust GyHKIUH.
2. Haiitu nynu QyHkumu.
3. OTMeTUTh Ha KOOPAMHATHOW MNPSIMOM MHTEpBajbl, HA KOTOpHIE 00JACTh

onpeeneHus pa3ouBaeTcst HyIsIMU (QyHKIINU.
4, OnpenenuTh 3HaK (PYHKIMU HA KaXIOM IMPOMEXYTKE (MHTEpBaise), AN
ATOTO BHIOMPAEM YHCIIO U3 JAHHOTO MMPOMEKYTKA U MOJICTABIIAEM B (PYHKIIHIO.

5. 3anucarb OTBET, YJIOBJIETBOPAIOIINNA 3HAKy HEPABEHCTBA.
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2.Pemmte HCPaBCHCTBA MCTOJAOM MHTCPBAJIOB:

a) [x=1lIx+7)20 . 5) [2x=5](x+3])20 .

B) x[3—x|(6+x)(x—9)>0

3.Pemnre HEPABEHCTBO, PA3JI0KUB €T0 JIEBYIO YACTh HA MHOKHUTENU:
a) X=16]x+7)>0 . 6y »*-25x<0

6) 4x'+4x—3<0

4. Haitnute o6sacth onpeneneHus QyHKIIu:

a) y:~,”5—xﬂx+ Ei : 6) y=+x|x+9][2 x—8| _

5.P336CpI/ITG AJIT'OpUTM pCHICHUS pAllMOHAIIBHBIX HCPABCHCTB MCTOJOM MHTCPBAJIOB!

Hx .o
3aMeTHM, YTO palMOHAIbHBIC HepaBeHCTBA U*  JIerKO CBOMATCS K PEIICHHIO

HEPaBEHCTB BBICOKMX CTEMEHEW. YMHOXUM 00€ 4YacTh TaKoro HEpaBEHCTBAa Ha
mHorouned ¢ | KOTOpBIi = MONOXHMTENEH TPU  BCEX  JOMYCTHMBIX
3HaueHusx x (T.k. 9®=0) Torma 3HaK HMCXOMHOTO HEPABEHCTBA HE MEHSETCS, H

nojrydyaeM HepaBeHCTBO 7*) 2x1v0  sxpHuBameHTHOE JAaHHOMY HEPaBEHCTRY.

A= o

{Hﬂﬂkhq
Urak: %*  >KBMBaJIEHTHO CHCTEME HEPABEHCTB

Q= 20,

KOTOpas Jajcc peuiacTcs

MCTOJO0M HHTCPBAJIOB.

6.Perre HepaBEeHCTBO:

x—8 Bxr+2
=0 =0
a) x+4 ;6) x+4 _

2 YPOBEHb.

1.PemmTe HepaBEeHCTBO:
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2) (x—1f(x—24)<0 . 6) [x+7)|x—4F|x—21)>0 .
B) |x—9F (x—2f (x+6 (x—1]=20

OtBeThTe Ha Bompockl: a) Kakoe HY)KHO BBINOJHUTH MPeoOpa3oBaHUE HEPABEHCTRA,
yTO0 OBl MNPUMEHATh MeToA uHTepBaioB? 0) Kak pemaroTcs palroHanbHbIE
HEpPABEHCTBA METOJAOM HHTepBasioB? B) Kak mpoMCXOIUT CMEHa 3HAKOB B KOPHAX
pa3IMYHONM KPATHOCTU MPHU PEIICHUU HEPABEHCTB BBICOKUX CTEIEHEW METOI0M

WHTEPBAJIOB?

ITPAKTUYECKAS PABOTA Ne24

Pemenue HPppalUOHAJIBHBIX ypaBHeHnﬁ N HEPABCHCTB

Hean paboThl: HAYYUTHCS pelIaTh UPPALMOHAIBHBIE YPABHEHUS U HEPABEHCTBA;

Pe3yabTaThl:
Memanpeomemmuoie:
Brnanenue crangapTHeIMU IPUEMaMU PEIICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX,
[I0KA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
CUCTEM; MHCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE I
IIOMCKa IIyTHU PELICHUS U WUIKOCTPALUU PELICHNs] YPABHEHUN U HEPABEHCTB;
npeomemHuuwle:
BJIaJICHUE HABBIKAMHU TO3HABATEIBHOM, y4eOHO-HCCIIEIOBATEIBCKON M TMPOECKTHOM
NEeSATEIbHOCTH, HABBIKAMHU PpAa3pelICHUs MpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PEUIEHUs NMPAKTUYECKUX 3a7ad, MPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMS;
Buow oeamebHOCmu: Pewenue pPalMOHAIIbHBIX, UppalMoOHaIbHBbIX,
MTOKA3aTEJIbHBIX M TPUTOHOMETPUYECKMX YpPaBHEHUHM M cucTeM. lcmosb3oBaHue
CBOMCTB U rpadukoB (GYHKUMUNA N7 perieHus ypaBHeHHU. [loBTOpeHHne OCHOBHBIX
IIPUEMOB pELIECHUs CHUCTEM. PellleHne ypaBHEHHMM C NPUMEHEHUEM BCEX IMPUEMOB
(pa3noxeHuss Ha MHOXKWTEIW, BBEJAEHUS HOBBIX HEU3BECTHBIX, I1OJCTAHOBKH,
rpaduyeckoro mMetoja). Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

Kpurepuu oueHuBaHus:

l.o11eHKa «OTJIIMYHOY» BBICTABIISIETCA 00yUaromeMycs 3a 6e3011M00YHO
BBITIOJIHEHHBIE 3a/1aHUS IEPBOT0, BTOPOT'O YPOBHS B MIOJIHOM 00BEME C yUETOM

PalMOHAIIBHOCTU BBIOPAHHBIX PELICHUI;
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2.0IIeHKA «XOPOIII0» BBICTABIIACTCS O0yJaIoOmeMycsi 32 paboTy, BHIITOJIHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;

3. OlIEHKA «yIOBJICTBOPUTEILHOY» BBICTABIIACTCS O0YUYAIOMIEMYCsl 3a BBIIIOJIHCHHBIC
3aJIaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;

4. OIICHKA «HEYIOBJICTBOPUTEIHLHO» BhICTABIIACTCS 00YUYaIOMIEMYCs 3a BBIITOJIHEHHBIC

3alaHU: IICPBOT'O YPOBHSA B HC ITOJTHOM o0BeMe.

Xoxa paéoThi: 1 ypoBeHb.
3aoanue 1. cionb3ysl, N3y4eHHbIE METO/bI PEIICHUSI UPPAIIMOHAJIBHBIX YPAaBHEHUH,

BBINIOJIHUTE CAMOCTOSITENIbHYIO padoTy:

Bapuanrt 1 Bapuant 2
Pemnts HEpaBEHCTBO Pemnts HEpaBEHCTBO
1N 27

24x+8 <x+2
24x+8 >x+2

34EF2 >VE—x

3.42x—8 <y/6x+ 13

Pemmnts ypaBHEHUE
Pemnts ypaBHEHUE

A NE—2++x+6=4

4. V2x+5-4x+6=1

5353 -7=1
53 —26=1

2 ypoBeHb:

Pelnutes vpaBHEHHE

1) VT=2x- Vi85 % = Va+ds
9y VTx3T JB-x V15425 9 V25 -1dd=x  4) 2 =[1027-34.

PemruTh HEeRAaBeHUTBO

D Vr+2 > Jd-a 2) V3+2x 2yt Iy
3 V2x -0 < bxr 4 4) y3x -2 = x~2;
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3agaHue 2. 3anuIIMTe OTBETHI HA CIEAYIOIINE BOIIPOCHI:

1. Kakne ypaBHEHUS 1 HEPABEHCTBA HA3bIBAIOTCS UppannoHanbHbIMU? [IpuBeauTe
IpuMep.

2. Kakumu TOJKHBI OBITH TTOJIKOPEHHOE BBIPAYKEHUE U 3HAYEHUSI KOPHS, €ClIU
MOKa3arTelsib KOPHS YeTHOE (HEYETHOE) YUCIIO?

3. Ha yeM ocHOBaHbBI METO/IbI PEIICHUS UPPALIMOHATIBHBIX YPABHEHUN?

4. Kakue MeTo/Ibl pelieHHs] UppallMOHAIBHBIX YPaBHEHUM CYIIECTBYIOT U B YeM OHU
3aKJTIIOYArOTCA?

5. PaccMoTtpuTe pelieHns ypaBHEHUN Ha IIPUMEHEHHUE STUX METOJIOB.
ITonckazka: Yueonuk M.U. bammvakos ctp.231. Halitu oTBEeT Ha BOmpoC:

6)Kakue popmysibl moJI€3HO TOMHUTH IPU PEIICHUH MPOCTEHIIINX UPPAIMOHATBHBIX
YpaBHEHHII?

ITonckazka: YueOuuk ctp.243. HaiiTu u 3anmucaTh KpaTko METOJI BO3BEICHHS
HEPABEHCTBA B KBAJIpaT.

7. OdopmuTte U caaiTe OTYET NPETNOIaBaATENTIO.

IHPAKTHYECKASA PABOTA Ne25
Pemienne noka3arejibHbIX YPaBHEHUIt
eab padoThI: HAYYUTHCS PEIIATH MOKA3aTEIbHBIE YPABHECHUS
PesyabTarsbi:
Memanpeomemnule:

Hcnonb30BaTh BCe BO3MOXHBIE PECYPCHI JJIsI JOCTHKEHUS MOCTABICHHBIX LIEJIEH U
peanu3alyy TJIaHOB JIEATENIbHOCTH; BBIOMPATh YCIEINIHBIE CTPATETUH B Pa3TUYHBIX
CUTYyaIUsX;

npeomemmuuwie:
BJIaJICHUE CTaHAAPTHBIMU IIPUEMaMH PEIICHUS PaIllMOHATBHBIX U UPPALMOHAIIBHBIX,
MOKa3aTeJIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPaBHCHUN W HEPABEHCTB, UX
CHUCTEM; MHCIMOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM 4YHUCIE IS
MOMCKa MyTH PEIICHUS U WUTFOCTPAIIMU PEIIeHUs YPaBHEHUN U HEPABEHCTB;

Buowvt oeamenvnocmu: Pemienne ypaBHEHUIl C NMPUMEHEHUEM BCEX IMPUEMOB
(pazmokeHusT Ha MHOXKHUTEIHM, BBEJIEHUS HOBBIX HEM3BECTHBIX, IOJCTAaHOBKH,
rpauyecKkoro MeToa).
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Kpurepuu ouenuBanus:
1.011eHKa «OTIIMYHOY BBICTABIISIETCS 00yJaromemMycs 3a 6e30mud0IHO
BBITIOJTHCHHBIE 33/IaHUS TIEPBOTO, BTOPOTO YPOBHS B ITOJIHOM 00BbEME C yUETOM
PaIMOHATILHOCTH BHIOPAHHBIX PEIICHHIA;
2.0IIeHKa «XOPOIII0» BBICTABIISETCS O0yUaIoOmeMycsi 32 paboTy, BHIITOJHEHHYIO B
MOJTHOM 00BEME C HeJIoUeTaMHu;
3. OlIEHKA «yIOBJIETBOPUTEIHLHO)» BBHICTABIISIETCS] 00YJAIONMIEMYCsl 32 BBITIOJTHCHHBIC
3aJJaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OlIEHKa «HEYIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00YUYAIOIIEMYCs 32 BHITIOJTHCHHBIC
3aJJaHHs TIEPBOTO YPOBHS B HE MTOJHOM 00BEMeE.
Xox padoThi: | ypoBenn

Saganue 1.
[Tepeuncnure crocoObl peleHusl MOKa3aTeIbHBIX YPaBHCHHIA.
3amanue 2. [loctpouts rpaduk GyHKIUN U 3amMucaTh UX CBOMCTBA.

1Y 1Y" 1Y "
A o ez
Bapuanrt-1. a) 2/ .6) 3) Bapuaur-2. a) 1) 6) 8

3ananue3. Paz0bepute perieHue caeayronux ypaBHEHUN:

1y Ly
1) 4 X3 + 4 x=260; 2){2] [lsj

2°+10 7
3) 4 2°-274)36*-2%18*=8* 0%,

Pemenne:1) 4 X3 +4x=260 = 4*(43+1)=260 =4 **65 =260 (: 65) =4 *=
4 =x=1

S
2) (QJ (ZJ =x2-5=4x= x*-4x-5=07x1=5,x2=-1
OTtBer.x1=5, x0=-1

2 +10 7
= HlO:L,r;«t2:>r2+8t—48:0
3 4 2" =2 x=tsog— 4 t—2

=ti=dut,=-12% O3 =2x= 4= x =2 OrBer: x=2
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4).36 X 2%18 % = 8% QY= (4%Q) X _ 2%(2*Q) X = * 9t = X *(4x_ 2*Dx_ §)
=0=9" #0 rorma 4*—2*2X-8=02=t>0—1?- 2t-8=0=t=4u

t=- 2% O3 torga 2*= 4= x =2 Orser; x=2

3ananued: Pemnre caMOCTOSTENIBHO YPABHEHHS:

1
=1 (27 =2
Bapuant-1. a) [2 , 0) 9. B) 37 4.3 +3=0
r) 51'-|-l +51’—l _51' :105 , I[)Er-ﬁ _5_ TI — TI—!I. _31:

5
1)’1"4

e i PR

)4+ 47 47 =52 ) 2T T =T 41127

2 YypOBeHb:
5. Pemuth cucreMy ypaBHEHHI.
2x—y=1 {I-l- ¥y=1

Bapuanr-1. a) {Srﬂ =25 Bapuanr-2. a) 277 =8

KOHTpOJIBHBIE BOIPOCHI:

1. Uto Ha3bIBaeTCs MOKa3aTeIbHON (DYyHKIUEH?

2. Kakumu cBoiictBamu oHa oOiagaet?

3. Kak pacnonioxxeH rpaduk nokazareJbHOU QyHKIINHU?
4. Kakue ypaBHEHHs Ha3bIBAKOTCA MOKA3ATEIIbHBIMU?

Odopmute u ciaiiTe oTueT NPENoaBaATEINIO.

IHPAKTHYECKASA PABOTA Ne26
Pemienue nokasarebHbIX HEPABEHCTB.
Heab padoThI: HAYYUTHCS pEIIATh OKA3aTEIbHBIE HEPABEHCTBA.
PesyabTarsl:

mem anpedmemnbte:

BJIaJICHUE HABBIKAMU T103HABATEIbHOM peIeKCHH KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJbTAaTOB U OCHOBAHWUM, T'PAHUIL
CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATENIBHBIX 331a4 U CPEACTB Ui MX
TOCTKCHUS, npeomemHuole:

BJIAJICHUE CTAHIAPTHBIMU NPUEMAMH PELICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX,
ITIOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
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CUCTEM; HCMOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE IJIs

MOKCKA MyTH PEIICHUS U WILTIOCTPAIIMU PEIIeHUs] YPaBHEHUN U HEPABEHCTB;

Buowt deamenvnocmu: O3HakoMIieHHE C OOIIMMU BOMPOCAMU PEIICHUSI HEPABEHCTB

U UCIOJIb30BAaHUE CBOWCTB U TpapuKOB (PYHKIUN TpU pEUICHUU HEPaBEHCTB.

Pelienre HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
Kpurtepuu onieHuBaHusi:

1.o11eHKa «OTJIIMYHO» BBICTABJISIETCS 00yUaromeMycs 3a 6€301Ln009HO
BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOT0, BTOPOTO YPOBHSA B IMIOJHOM 00BEME C YUETOM
paIOHaIbHOCTH BIOPAHHBIX PEILICHUM;
2.0LIEHKa «XOpOIIO» BBICTABIIAETCS 00yJaromeMycsi 3a paboTy, BHITOJIHEHHYIO B
MIOJIHOM 00bEME C HET0UETAMU;
3. OlLIEHKa «yJIOBJIETBOPUTEIBHO) BBICTABIISETCS OOYUaIOLIEMYCs 32 BBIIIOJHEHHbBIE
3a/1aHUs IEPBOTO YPOBHS B IOJTHOM O0BEME;
4. olleHKa «HEYyI0BJIETBOPUTEIBHO)» BbICTABIISAETCS O0YUaIOIIEMYCs 3a BHIIIOJIHEHHBIE
3aJlaHUsI IEPBOTO YPOBHS B HE IMOJTHOM 00BEME.

Xoa padorsi: | ypoBenn

1.3anummTe cnocoObl pelIeHNs] W PELIUTE JaHHbIE HEPABEHCTBA.
A. HepaBeHcTBa, cBogdwimecsa K npoctenwmm. Pewlatotca npvBegeHuem
obeunx yacTei HepaBeHCTBA K CTEMEHW C OAUHAKOBbIM OCHOBaHWEM a)2*2>

1 X 1 -l
2 %2, 6)[6] : [ﬁ]
b. HepaBeHcTBa, peluaemble C NMOMOLLBIO BbIHECEHUA 3a CKOBKM obLiero
MHOXUTENS.
8 x2x-1_2x>48
B. HepaBeHcTBa, peniaemMbie ¢ TOMOIIBIO 3aMEHbI IEPEMEHHOM.
2*+2°7x<9

2 Pemmnth HepaBeHCTBa: 1)27¥2<81  2) 4°2<(,25.
3) 424120,16 4) (0.5)730< 45) 450,25, 6) 04>*1>0,16 7) (0.5)7-<4,

8) [%]:HB . (%Jﬂ—h.

Pemruares rpaduyecKy HepPABEHCTBO:

x x
1) [lJ = x+1; 2) (l] <x—l;
3 2 2
3) 2x<9_— 1. 4) 8¥> 2,1,
3 3 3
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2 ypoBeHb.

1.Haiitu HauOombIIee 1Iej0€ 3HaUYCHUE X, Y/IOBIETBOPSIIOIIEE HEPABEHCTRY:

4:1'1] 206 2816
Pemurs rpadpugecku ypaBHeHHE:
1) 2*=3 - 2x — x%; 2) 3% =4x;
3 [-1)x=—"’1: 4 (l)rz 31,
) 3 x ) 2 *
PemuTs mHepaBeHCTRO:
o 1) 11V¥*6 > 11+, 2) 0,3V30-% > 0,8*

OTtBeThTE Ha BONPOCHL: a) Ha kakux cBoMcTBaX PyHKIIMM OCHOBBIBACTCS PEIICHUE
MPOCTEUIINX MOKA3ATEIIbHBIX HEPABEHCTB?

INPAKTHYECKASA PABOTA Ne27
Pemrenue jjorapupMuyecKux ypaBHeHH M.
Leab paboThl: HAYYUTHCS pelIaTh JOrapuPMUUIECKUE YPaBHEHUSI.
Pe3yabrarthi:

mem anpewnemuble:

BJIaJICHUE HABBIKAMHU I0O3HABATEIbHOM peQIEeKCHH KaK OCO3HAHUS COBEPILIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, T'PAHUIL
CBOEr0 3HAHMS W HE3HAHMS, HOBBIX IIO3HABATENBHBIX 337a4 M CPEACTB IS MX
JTOCTHXKCHUS, npeomemHuole:
BJIQJICHUE CTAaHJAPTHBIMHU NPHEMaMH PELICHHS PAlMOHAIBHBIX U UPPALMOHAIBHBIX,
[I0OKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN W HEPABEHCTB, UX
CUCTEM; MCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIE IS
IIOMCKA ITyTH PEIIEHUS U WIUTFOCTPALIMK PELICHUS] YPABHEHHI U HEPABEHCTB;
Buowt oeamenvnocmu: PeiieHue noka3aTesbHBIX U JIOTApU(OMHUUECKUX YPaBHEHUHN U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

Kpurepuu oueHuBanus:

1.011eHKa «OTJIIMYHOY BBICTABISIETCS 00yJaronemMycs 3a 6e301mud0IHO
BBITIOJTHCHHBIC 3a[aHKsI IEPBOT0, BTOPOI'O YPOBHS B TIOJTHOM 00BEME C YUETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;
2.0IIeHKA «XOPOIII0» BBICTABIISETCS O0yJaIOmeMycsi 32 paboTYy, BHIITOJIHEHHYIO B
ITOJITHOM 00BbEeME C HEJIOUCTaMH;
3. OIICHKA «yJIOBJICTBOPUTEIHLHOY» BBICTABIIICTCSI O0yUJaAIOMIEMYCs 32 BBITIOJTHECHHBIC

3aJlaHus IICPBOro ypoBHs B IIOJTHOM 06’L€Me;
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4. o1leHKa «HEYIOBJIETBOPUTEIIHHO» BBICTABIIACTCS 00YUYAIOMIEMYCs 32 BHIITOTHECHHBIC
3a/1aHusl TIEPBOr0 YPOBHSA B HE TIOJIHOM O0BEME.

Xoa pa6otrbi: | ypoBeHb
1.Yka3atb 1 UCIIpaBUTH OMIMOKH B PEIICHUN YPAaBHEHUS:

log, x* +log, x* =6
dlog, x+ Zlog, x =6

Glog, x=16
log, x=1
OFREER | 2
2.

log, (5x+1)=2

Pemure ypaBHeHue I10 OIIPENICIIEHHUIO.

3. Pa3bepute anropuT™ pelieHrs ypaBHEHHUS 3aMEHON IEPEMEHHON U 3aIUIIUTE €T0
B TETPab.

loggz x—5log, x+4=0

HOEER
HEDe A HAEARE
t=log, x
t2—5t+4=0
= ol
=1 log., x=1 [I . r="5
= =242t
=4 log, x=4 x=16
%= 0 x=0
4. Munu-Tect
HCPABCHCTBA b T A 11
log ,([4x—3)<1|(~=e2) 2.0 —Ezw 3.
’ el PN 47 )\
2. log;x*=4 | 2 9 +9 81
g feaBra)="1 5 | 1 |35 | 2
4.1 lg3x=21g3 | (03) | (@) | (3) | (01)

2
5.PeluTh ypaBHEHHS: log, Bx+1)=log, 3+1’ log,"x—3log, x+2=0 1
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log, (4x - 1): 3

2 ypOBeHb.

1.Pemthb YPaBHCHHUC U HCPABCHCTBO MIOBBIIIICHHOMN CJIOKHOCTH, 1aTb TCOPCTUICCKOC
000CHOBAHHE ATAIOB peUICHUA

A) - =2B) log o5 (5 + x +31)=< log 3 (102 +11)
1 logylog,(x=3)=0 5 lgt+2x)=lg3+15 log,(x* —2x—8)=1

OTBeThTE HA BOIIPOCHI:

Kakue ypaBHeHMs Ha3bIBaroTCs Jlorapudmuueckumu? Bceeraa i norapupmudeckoe
YPaBHEHHE PEIIAEMO, T.€. UMEET cMbICII? Ha30BHUTE METOIbI pelIeHUs], KOTOPBIE
1[EJIECO00PA3HO UCTIOIB30BATh JUIsl 3TUX YPaBHEHMIA.

INPAKTHYECKASA PABOTA Ne28
Pemienne jjorapupMudecKux HEPpaBeHCTB.
Heap padoThl: HAYYUTHCS pelIaTh JOrapuPpMUUIECKHE HEPaBEHCTBA.
PesyabTarhi:
MemanpeomemHuoie:
BJIa/ICHUE HAaBBIKAMM IIO3HABATEJIbHOM pEeQUIEKCMM KaK OCO3HAHMS COBEpIIAEMbIX
JEUCTBUM W MBICIUTEIBHBIX ITPOLECCOB, UX PE3yJbTaTOB U OCHOBAHUM, TPAHULL
CBOErO 3HAaHMsS W HE3HAHMS, HOBBIX II03HABATEJIBHBIX 337a4 M CPEACTB IS MX
NOCTUXXEHUS;, BpeOMemHuble:
BJIaJICHUE CTAaHJAPTHBIMU MPUEMaMH PEIICHHs PAllMOHAIBHBIX U UPPALUOHAIbHBIX,
MOKa3aTeNIbHbIX, CTEIIEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUN W HEPABEHCTB, UX
CUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE I
ITOMCKa IyTHU PELICHNS U WUIFOCTPALMU PEIEHNS YPABHEHUN U HEPABEHCTB;
Buowt oesasmenvnocmu: Permienue noka3aTelbHbIX U JOrapu(pMUUYECKUX YPaBHEHUN U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

Kpurepuu oueHuBaHus:

1.0lI€HKa «OTJIMYHO» BBICTABIISICTCS OOyJaromeMycs 3a 6€301n009HO
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YIETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0IIEHKa «XOpOIII0» BBICTABIISETCS O0yUaIOUIeMyCsl 32 paloTy, BHIITOJHEHHYIO B
MOJTHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISICTCSI O0YUAIOMIEMYCS 32 BBHITIOJTHECHHBIS
3aJIaHusI IEPBOTO YPOBHS B MIOJTHOM O00BEME;
4. OIICHKA «HEYIOBJIETBOPUTEIHLHOY» BBICTABIISIETCS 00YJarOIIEMYCsl 3a BBITOJTHEHHBIE

3aJlaHus IIEPBOro ypoBHA B HEC ITOJIHOM o0BeMe.
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Xox padoThI: | ypoBenn

1.
Haijitn obnacrs onpegenesEua (QyHKIUH:
1) y=1g (3x - 2); 2) y =log, (7 — 5x);
8) y=log, (x*-2); 4) y=log, (4 — x?).
2

2. Paz0epute alropuT™ penieHusl HEPaBEHCTBA U 3aHILIUTE €ro MOJTHOE PEUICHHE:

logy 5(2° + @ — 6) > logy 5(x +4).

Pemienne. Haunem c omnpeneneHus o0JIacTH JOMYCTUMBIX 3HAYCHUN HEPABEHCTBA.
Boeipaxkenue, crosiee 1O 3HAKOM JIorapuMUUecKol (YHKUIUHU, JIOJKHO
IPUHUMATH TOJBKO IMOJIOKUTEIbHBIE 3HAUEHUS. DTO 3HAYUT, YTO MCKOMas 001acThb
JOIYCTUMBIX 3HAYEHUN ONPEAEISETCS CACAYIOIEN CUCTEMON HEPABEHCTB:

w24+ x—6>0, - r e (—oo;—3) (2 +00),
r+4=0 x> —4

PelnTh HEPaBEHCTBA: 1.log, (2x=1)= 2 2.]3(2"_3)*'13(3“"1},
1 2—xf=—1
3 Ogé( ) 4 lgBx+10)<ig(x-3) glog, (2% +42+3) >3
2 ypoBeHb.

Pemute HEpaBeHCTBA:!

8x-2 2x%+ 3
> 0; 2) log, ———— <0;
x%+1 g% x-T 3)lﬂgﬂ15$ +logy sz +1) > 1

1) log,

Hajttu obnacth onpegeneHus (PyHKIIHN:

1) y=logs (=" -4z +38);  2) y=logs 2212
- X
8) y=lgx+lg(x+2); 4) y=Jlg(x-1)+lg (x+1).

OTBeTbTe Ha BOMPOCHI: UTO HY)KHO OTNPEACIIUTh BHAYAJIE JJISI MPABUILHOTO PEIICHUS
norapupmMuueckre HepaBeHCTBa? Kakium MOKeT OBITh YKCJIIO MO/ 3HAKOM
norapudma?

INPAKTHYECKASA PABOTA Ne29
Pemienue cucreM ypaBHeHHid M HEPABEHCTB C MPUMEHEHHEM Pa3IHYHBIX
METOH0B.
esnb padoThI: HAYUYNTHCS PELIATH CUCTEMBl YPABHEHU U HEPABEHCTB C
MIPUMEHEHUEM PA3IUYHBIX METOJOB.
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Pesyabrartsl:
Memanpeomemmble:
BJA/ICHUE HAaBBIKAMU I03HABATEJIBHOM pPEQIEKCHUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX IPOLECCOB, UX pE3yJIbTaTOB M OCHOBAHWM, TI'PAHMIL
CBOEIO 3HAaHMsS W HE3HAHMS, HOBBIX II03HABATEJIBHBIX 337a4 W CPEACTB [UIS MX
JNOCTHKEHUS; BpeOMenHble:
BJIaJICHUE CTAaHJAPTHBIMU NPUEMAMM PELICHHs PALMOHAIBHBIX U UPPALMOHAIBHBIX,
[TOKa3aTeNIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUU W HEPABEHCTB, UX
CUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE IS
MTOMCKA MTyTH PELIEHUS U WUIIOCTPALIMK PELICHUS] YPABHEHHUI U HEPABEHCTB;
Buowt oeamenvnocmu: Vicnonp3oBaHuE CBOMCTB M TpaduKOB (PYHKIMHA IS
pemieHns ypaBHeHUU. [I0OBTOpeHHE OCHOBHBIX IPUEMOB pEIICHUs CUCTEM. Pemenue
YpaBHEHUH C MPUMEHEHHEM BCEX MPHUEMOB (Pa3JI0kKEHUSI HA MHOXKUTEIH, BBEICHUS
HOBBIX HEHM3BECTHBIX, IOJCTAHOBKH, TIpauueckoro meronaa). Pemenue cucrem
YpPaBHEHHUH C NPUMEHEHHEM pa3IUYHbIX CcHoco00B. O3HaKOMJIEHHME C OOMMMHU
BOIPOCAaMH PELLIECHUSI HEPABEHCTB M UCIOJIb30BAaHUE CBOMCTB M IpaUKOB (PYHKIMHA
IIPU PELIEHUN HEPABEHCTB.

Kpurepuu onennBanus:

1.0lI€eHKa «OTJIMYHO» BBICTABIISIETCS OOyYaromeMycs 3a 0€301M00YHO
BBITIOJTHCHHBIE 33]IaHUs ITIEPBOTO, BTOPOTO YPOBHS B IMIOJTHOM 00BEME C YICTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;
2.01IEHKa «XOPOIII0» BBICTABIISETCS O0yUaroUIeMycsl 32 paloTy, BHIITOJHEHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIECTBOPUTEILHOY» BBHICTABIIACTCS 00YUYAIOIIEMYCsl 3a BBITIOJIHEHHbBIS
3aJIaHusI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBJIETBOPUTEIHHOY» BBICTABIISIETCS O0YUaIOIIEMYCS 32 BBIMIOTHEHHBIC

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa pa6oThi: | ypoBennb
{x +y =3,
xy = —4.

1.Pemuth cuctemMy ypaBHEHHUIL: a)

A) (4; -1); B) (-1; 4), (4; -1); ©) (-1; 4); D) (-2: 5), (4; -1); E) (-1; 4), (5; -2).

2 —_ =
4:{ ¥ 2 [H + 22'5,- = '11
6) 3x—dy=-1 B) 47 =16 (CII0COOOM MOJCTAHOBKH)
|f}'—x—1= ] {xz-l_z}?zzgﬁ
3x2—- 2y =-20

r) yrx+1l= 0'(rpacby1qecxu) 1) (cioxxeHust)
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15 12

|
2.PeuuTe ypaBHEHUE: x-fx xi+6x X
4. Haitnute HanOoJIbIIee 11EJI0€ 3HAYCHUE d , MPU KOTOPOM CyMMa
11-2a 3-Z2a
npo0eit 5 M 2  TIOJOXKUTEIbHA. [2= 2](MeTomOM HHTEPBAIIOB).
(x> —dx+3|<1

5.PemmTs HepaBeHCTBO 088
6.Pelnth cucTeMy ypaBHEHUN:

log, x—log, y=0 {2x+2y —12
2)

x° =2y’ -8=0 x—y=1

1)
2 YypOBeHb.

Pemute cucremy ypaBHEHHUI:

25.9¥ = 162,

4 = 48, y
1) (moacka3ka: MepeMHOKbTE YPABHEHHSI TAHHON CUCTEMBI)

log, x—log, y=1
log, xy=3

2) g, Xy
OtBeThTe Ha Bompoc: Kakue € MeTo bl pelIeHus: CUCTEMbl YPaBHCHUIN U HEPABEHCTB
BbI 3HaeTe?

IHPAKTHYECKASA PABOTA Ne30
Hcnonb3oBanue cBOMCTB U rpaguKoB (PYHKIUM /15 pellieHUs] YPAaBHEHUH U
HEePaBEHCTB.
Heab padoThI: HAYYUTHCS PEIIATh YPABHEHUS M HEPABEHCTBA UCIOJIb3Ysl CBOWCTBA U
rpa@uku QyHKIMMA.
Pe3yabTarthi:
Memanpeomemuule:
BJIaJICHUE HaBbIKaMM IO3HABATEIbHOW pedyeKCHMH KaK OCO3HAHMS COBEPILAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHWUM, T'PAHUIL
CBOETO0 3HAaHMS W HE3HAHUS, HOBBIX IIO3HABATENBHBIX 3ala4 W CPEACTB ISl UX
TOCTW)KCHUS, npeomemHuole:
BJIAJICHUE CTAHJAPTHBIMU IIPUEMAMHU PEUICHHS PALMOHAJIBHBIX U UPPALUOHAIIBHBIX,
MMOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHCHUN U HEPABEHCTB, HX
CUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM 4YHUCIE IS
IIOMCKa IIyTH PELICHMS U WUIIOCTPALMU PELICHNs YPABHEHUN U HEPABEHCTB;
Buowt oeamenvnocmu: Vicrionbp3oBaHue CBOWCTB H TpadukoB GYHKIUNA IS
pelieHusT ypaBHEHUM. . PemeHue ypaBHEHUMH C NPUMEHEHUEM BCEX IPHUEMOB
(pa3noxeHuss Ha MHOXUTENIU, BBEJEHUS HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpaduueckoro Meronaa). O3HaKOMJIEHUE C OOIMMHU BOMPOCAMU PEIICHUS] HEPABEHCTB
U MCIOJIb30BaHUE CBOMCTB U rpaMKOB (PYHKIUH P PEIICHUN HEPABEHCTB.
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Kpurepuu ouenuBanus:
1.01IeHKa «OTJIMYHOY BBICTABIISACTCS 00yJaromeMycs 3a 0€301MO0YHO
BBITIOJTHCHHBIE 33/IaHUS TIEPBOTO, BTOPOTO YPOBHS B ITOJIHOM 00BbEME C yUETOM
PaIMOHATILHOCTH BHIOPAHHBIX PEIICHHIA;
2.0IIeHKa «XOPOIII0» BBICTABIISETCS O0yUaIoOmeMycsi 32 paboTy, BHIITOJHEHHYIO B
MIOJTHOM 00bEME C HeJIOUeTaMU;
3. OlIEHKA «yJIOBJIETBOPUTEIHLHO)» BBHICTABIIIETCS O0YYAIOMIEMYCSl 32 BBHITIOJTHCHHBIC
3aJJaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OlIEHKa «HEYIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00YUYAIOIIEMYCs 32 BHITIOJTHCHHBIC
3aJJaHHs TIEPBOTO YPOBHS B HE MTOJHOM 00BEMeE.
Xox padoThi: | ypoBenn

=+/2x° +5x-5

1.Haiitit 061acTh onpenenenus GyHKuun ¥
y=1log, (X?-4), ecmu 1)( -2; 2); 2) (-o0;- 2) U (2; +o0).

2.Pemmte rpaguuecku ypaBHeHHeE: 2x>=x+1

3. Pemuts ypaBuenue 3—x =log;(x—3)

HafiTu npoMeXyTKH, Ha KOTOPHIX rpaduk GyHKIUW:
1

1y p=%"; 2) Y= x5 — JIeXKHUT BeIIIe (HM3Ke) rpadmka QyHEK
Uy Yy = X.
Haiitn obnacrh onpezeseHus GYHKINM.

1) y=v1-x; 2) y=v2-x?;
3) y=(3x%*+1)% 4) y=x?—x-2.

BLISCHUTH C TIOMOINBIO rPpa)MKOB, CKOJIBKO KOPHEH HMeeT ypas-
HeHue:

1) Vx-6 =—x2; 2) Vx =(x-1)%;
3) Vx+1=x2-T; 4) x3-1=+x+1.

Pemiute rpadmdyeckn ypaBHeHUE:

x X
1) (l) =x+1; 2) (l) =x-1;
3 2 2
3) 2*:—:-%; 4) 3* =11 - x.
2 ypoBeHb. 1.
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Pemurer rpadmgecku ypaBHeHHE:

1) 2*=3 - 2x — x¥% 2) 3‘I=-\/Tx-;
X x
3) (1) =3, 4) (l) — %3 -1,
3 x 2
2.
Pemnrs rpapmyeckm ypaBHEHME:
1) log, x=-x+1; 2) log, x=2x-5;
2
3) lgx=+x; 4) lg x=2".

OtBeThbTe Ha Bompoc: Ha 4éM 0CHOBAHO pelieHUN YpaBHEHUN U HEPABEHCTRB?

IMPAKTUYECKAS PABOTA Ne31
IIpumMeHeHne MaTeMATHYECKHUX METO/I0B /ISl pellIeHUs COAepPKaTeIbHBIX 3a/1a4
U3 PA3JIMYHBIX 00/1aCTel HAYKH M NPAKTUKH.
Heap padoThl: HAYyYUTHCS PELIATh HECIOKHBIE 3a/1a4 U3 Pa3InYHbIX 00J1acTell HAyKU
Y IIPAKTUKH.
PesyabTarhi:
Memanpeomemnbole:
BJIa/ICHHE HaBbIKAMU I103HABATEJIbHOM, yUeOHO-UCCIIE0BATENBCKON U IPOEKTHON
JEsITeIbHOCTH, HaBbIKaMU pa3pelieHus MpooseM; cnocoOOHOCTh M TOTOBHOCTb K
CaMOCTOSATEIIbHOMY MMOMCKY METOA0B PEUICHUS MPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;
npeomemmuuwie:
BJIaJICHUE METOJIaMU JIOKA3aTeJIbCTB U AJITOPUTMOB PEILICHUS, YMEHUE UX IPUMEHSATb,
MIPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XOJ€ pELIECHUs 3a/1ay;
Buowt oeamenvrnocmu: 1lpuvMeHeHEe MaTEMAaTUYECKUX METOJIOB ISl PELLIEHUS
coJiep KaTeNbHbIX 3a7a4 U3 Pa3IMYHbIX 00JIaCTEel HAYKU U IPAKTUKH.
HNHTepnpeTHpoBaHue Pe3yJIbTATOB C YYETOM PEAIbHBIX OIPAaHUYEHUM.

Kpurepuu oueHuBaHus:

1.0lI€HKa «OTJIMYHO» BBICTABIISCTCS OOyJaromeMycs 3a 6€301n00YHO
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YIETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0IIEHKa «XOPOIII0» BBICTABIISETCS O0yUaromeMycs 3a padoTy, BHITOJIHEHHYIO B
MOJTHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISICTCSI O0YUAIOMIEMYCS 32 BBHITIOJTHECHHBIS
3aJIaHusI IEPBOTO YPOBHS B MIOJTHOM O00BEME;
4. o1leHKa «HEYIOBJIETBOPUTEIIBHOY» BBICTABIIACTCS 00YUYaAOMIEMYCs 32 BHIITOTHECHHBIC

3aJlaHus IICPBOro ypoBHs B HC ITIOJITHOM o0BeMe.
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Xon padoThI: | ypoBenn
3amaua Nel./[nuna npsiMoyrosibHUKA Ha 3 cM Ooibliie UpHUHbL. Kakyro mupuny
JOJDKEH UMETH TIPSIMOYTOJIBHUK, €CJIU €ro IIoIIaab O0obIe 28 cMm??
3amaya Ne2. PemeHo komHaTy (BKJIIOYash MOTOJIOK) OKIEUTh oOosimu. Ob6ou
nokymnarorcs ¢ 3anacom 20% ot okienBaeMoi ruioniaan. CTouMocTs 000€B yKa3zaHa
B Tabnwuiie. [10ToIoK permeHo OKIeuTh OeTBIMU 000SIMHU, CTEHBI - 3€JICHBIMHU.

[upuna aepu komHaThl paBHa 0,8 M, BeicoTa - 2 M. [llupuna okna - 1,5 M, BbIcOTa -
1 m. Cxonbko pyOusiel Hajgo 3aIuIaTuTh 32 000U, €CNIM 3CKU3 KOMHATHI MPEICTaBICH
Ha pUCYHKE?

45m

2.5 m

Uena cboee 2a 1 w2 | g pyb.) B 32ENCHMOCTH OT NOKYNKK

oo 30 u2 ot 30 go 100 cBEbIwe 100 u?
u
Benue 14 13 12
| Jenemoe 12 1 10

3agaua No3. HutepHer-mpoBaiiiep (KoMmaHus, OKa3bIBaIOllasl yYCIYTd IO
MOAKIIOYEHUIO K ceTu HTepHeT) npeiaraet Tpu TapudHbBIX IUIaHa.

TapudHeii ABoHeHTCKaA NnaTa MnaTta 2a TpadMkK
hEL
MnaH «0= HeT 2,5 pyb.2a 1 MO

. 600 pyG. 33 500 MG 2 pyb. 33 1 MG cBepx
Mnan <500 TpadWKa B Mecau 500 MG

. 850 pyG. za 800 MG 1,5 pyG. 33 1 MG cBepx
Mnan <800 TpadwvKka B MecaL 800 MG

[Tonp3oBaTenb MIAHUPYET, YTO ero Tpaduk coctaBuT 600 MO U, UCXOs U3 ITOTO,
BBIOMpaeT Hanbosiee eeBbli TapuHblid m1ad. CKoJIbKO pyOJiel TOJKEH 3alaTUTh
MOJIH30BATENh 3a MECSII, €CJIH €r0 TpaduK NeUCTBUTENHHO OyaeT paBeH 600 M6?

3amaua Ne4.dupma COCTOUT U3 JIBYX OTJIEJICHUM, CyMMapHas BEJIMYMHA MPUOBLIH,
KOTOPBIX B MUHYBIIEM roay coctaBuia 13 muH. pyosieit. Ha aTot ron 3amninaHupoBaHo
yBEJIMYEHUE NPUObUIM TiepBoro otnenenus Ha 75%, a Broporo - Ha 140%. B
pe3ynbTaTe, CyMMapHas NpuObUIbL (UPMBI JOJDKHA BbIpacTH B 2 pasa. Kakosa

79




BEIIMYMHA MPUOBLIN KXKIOTO W3 OTACNICHUW: 1)B MUHYBIIEM Toay? 2)B TEKyIeM
roay?

3anmaya Ne5. [TonepeuHoe ceueHue KeIe3HOAOPOKHON HACHINU MPEACTABISIET COOOU
paBHOOOKYIO Tpamnenuto ¢ yriaom 450 u ocHoBanusmMu 8 M U 14 M. CKOJIBKO 3eMJU
HaJ0, YTOOBI ClIeJaTh TAKYIO HACKINb Ha NpoTskeHuu 100 m.

2 ypoBeHb.
3amaua Nel. OnuH KaTeT NpAMOYTOJIBHOIO TPEYTroJdbHUKA Ha 14 cM Ooubllie qpyroro,
a TuroTeHysa pasHa 34 cM. HaliguTe KaTeThl U B OTBETE YKAKUTE UX CYMMY.

A) 46; B) 45; C) 44, D) 43; E) 42.

3amaya No2. Ecam ObIcTpo BpamiaTh BEApPO C BOJOM Ha BEpPEBKE B BEPTHKAIBHOM
IJIOCKOCTH, TO BoJa He OyAeT BbUIMBaThCs. [Ipm BpamieHuu BeApa cuja JIaBJICHUS
BOJbl Ha JHO HE OCTA€TCs MOCTOSHHOM: OHAa MAaKCMMajbHAa B HWKHEH TOYKE H
MUHHUMaJIbHA B BepXHel. Bosia He OyneT BbIIMBATHCS, €CIIU CcUjla €€ AaBJICHUS Ha JHO
OyZAeT MOJOXKUTEIBHON BO BCEX TOUKAX TPACKTOPUHU, KPOME BEPXHEMH, I/1€ OHA MOXKET
ObITh paBHOU HyJNI0. B BepxHeil Touke cuia aaBiieHus, BblpakeHHass B HbroToHax,
paBHa , rje m — Macca BoAbl (KI), Vv — CKOpPOCTb JIBWXKEHHUS Beapa (M/c), g —
YCKOpEHHE CBOOOIHOTO majieHus (cuutaiite g = 10 M/c 2 ) , L — qymna BepeBku (M).
C kaxkol MMHHMMAaJbHOW CKOPOCTBIO HAJ0 Bpallarh BeApO, YTOOBI BoAa HE
BBUIMBAJIACh, €CIIM JIMHA BepeBKHU paBHa 0,784 M? OTBeT BbIpa3uTe B M/C.

OTBeThTE HA BOIIPOCHI:

a) B xakux o0acTax HayKu BCTpeyaeTcsl MaTeMaTuka?

0) HyxHa 5iu B Baiieid npoeccuu 3HaHUsSI MATEMATHKHU ?

KonrposabHasi padora mo teme «YpaBHEHHUS] M HEPABEHCTBA»

ey padoThI: KOHTPOJIb U YYET 3HAHUM O PEIICHUIO NPOCTEUIINX YPAaBHEHUN U
HEPABEHCTB.

PesyabTarsbi:

Memanpeomemmoie:

BJIaJICHUE HABBIKAMHU TO3HABATEIBHOM, y4eOHO-HCCIIEIOBATEIBCKON M TMPOECKTHOM
JeSITeIbHOCTH, HaBbIKAMHU pa3pelieHus MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJOB PEUICHUs INPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUA ;

npeomemHuuvle:

- BIAQJCHHE METOJAMH JOKA3aTENIbCTB W AITOPUTMOB PEUIEHUS, YMEHHE MX
MIPUMEHSATh, NPOBOJINUTH JIOKA3aTEIbHBIE PACCYKIECHUS B XOJE pEUICHUs 3a/ady;
BJIAJICHUE CTAHIAPTHBIMUA NPUEMAaMH PELIEHUS PALMOHANBHBIX U HUPPALUOHAIBHBIX,
MMOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
CUCTEM; HCHOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM 4YHUCIE JIA
ITOMCKA MYTH PELICHHS U WUIKOCTPALUU PELIEHUS YPAaBHEHUN U HEPABEHCTB;

Buovt oeamenvnocmu: Pemenue ypaBHEHHM € IIPUMEHEHHMEM BCEX IIPUEMOB
(pa3noxeHuss Ha MHOXKWTEIW, BBEJAEHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
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rpaduyeckoro meroaa). Pemenne cucteM ypaBHEHHH ¢ MPUMEHEHHEM pPa3IMYHBIX
croco6oB. (O3HakOMJIEHHE C OOLIMMH BOINPOCAMU PELICHUS HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB U rpauKoB (PYHKUIMH NpU pEeLUIEHUH HEPaBEHCTB. Pemienne
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMUHbIX CIIOCOOOB.

Kpurtepuu onieHuBaHMsI:

1.011eHKa «OTIIMYHOY BBICTABIISIETCS 00yJaromemMycs 3a 6e30mud0IHO
BBITIOJTHEHHBIC 3aJ[aHMsI IIEPBOTO, BTOPOT'O YPOBHS B TIOJTHOM 00BEME C YIETOM
PaIMOHATILHOCTH BBIOPAHHBIX PEIICHHIA;
2.0IICHKA «XOPOIII0» BBICTABIIACTCS O0yJaIOmeMyCsi 32 padoOTYy, BHIITOJIHEHHYIO B
MOJTHOM 00bEeMe C HeTI0UEeTaMU;
3. OIIEHKA «yJIOBJICTBOPUTEIHLHOY BBICTABIISETCS O0YUYAIONMIEMYCsl 32 BBITIOJTHCHHBIC
3aJIaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OTICHKA «HEYIOBJICTBOPUTEIHLHOY BHICTABIISCTCS 00YUYaAIOMIEMYCS 32 BBITTOJIHEHHBIC

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa padoThi: | ypoBenn
1 BapuaHT 2 BapHMaHT
1. Pemute ypaBHEHHUE: 1. Pemute ypaBHEHHUE:
log,(B3x+2)=-1+log,(6—x) log,(x+6)=—2+leg (4 -z

1]'-2;23'- 23). _14;4).% - 6,252 - 531341525
2. Pemute ypaBHEHHUE:

2. Pemute ypaBHEHHUE: 5
5 2z “x+lg x-1=10
Slogy x-log,x—2=0 1 1 1
N1-=210 —: =01 J10:40 - 1. —
y > ) o ).0.1,/10;4) >

2 1 2 1
D.1-2.23 =3 -1 24 =49 J1o
y 2 ) G 3) 7 ) 3 39
3. Pemnte ypaBHEHUE:
3.Pemmte ypaBHEHUE:
2-3% + 3¥2 = 57;
2% +3:2%3=22;

4. PemnTe HEPABEHCTRO:
4. Pemute ypaBHEHHE:

JEX- 5_J4x— 7
5x— 10 -
=2-X

5 Pemnre HEPAaBEHCTBO

Vr—2 < i;

SPemnre HEPABEHCTBO
R
S R P

2 ypoBeHb
1. Pemuth ypaBHEHUE:

a) lol x* +7x-3) =lg(4x+1)
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6) \{xz+5x+2 - Jx2—3x+3 =3
2. Pemuth cuctemy ypaBHEHUI:

|54 =g

|12z +y=2
3. Pemnth HEPABEHCTBO:
a) 0,3 7*21

6) log,(2x+3+log,(x+2) »log,(—2x-1)

/ 2
B) ‘l,_.- 2r-x =<h-x

Cnaiite paboTy npernoaaBaTeo.

INPAKTUYECKAS PABOTA Ne 32
PaguaHHbii MeTOA M3MEPEHHS YIJIOB BPallleHUs U CBA3b C IPAJAyCHON Mepo.

Hesab paGoThI: U3Y4YUTh PaMaHHBIN METOJ U3MEPEHHUS YTJI0B BPAILCHUS U UX CBS3h
C TpalyCHOM MEPO.

Pe3yabTaTrhl (MeTanpeaMeTHble): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOU
MH(pOPMaLlMOHHO-TIO3HABATEILHOM JEATEIIbHOCTH, BKJIFOYAs YMEHHE
OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MH(OPMALIMU, KPUTUUECKU OLICHUBATh U
MHTEPIPETUPOBATh UH(POPMALINIO, ITOJTYyYaEMYIO U3 PA3IMYHBIX UICTOYHHKOB.
Pe3syabrarhl (mpeaMeTHbIe): c(OpMUPOBAHHOCTH IIPEACTaBICHAN 0
MaTeMaTUYECKUX IOHATHAX KAaK  BAOKHEUIIMX  MATEMaTUYECKUX  MOJEIX,
IIO3BOJIAIOIIMX OIMUCHIBATh M M3Y4YaTb Pa3HbIC IIPOLIECCHI M SBJICHMS; IOHUMAaHUE
BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHNS MATEMAaTUUECKUX TEOPUN
Buabl gesitesibHOCTH: M3ydeHne paguaHHOTO METONA U3MEPEHHMS YIJIOB BPAILCHUS
U UX CBSI3U C TpaaycHou Mepoil. M300pakeHue yriioB BpalleHUsi Ha OKPYXHOCTH,
COOTHECEHHE BEJIHMYMHBI yIJa C €ro pacrnosiokeHueM. @opMynupoBaHue
OMpeNEeNeHU TPUTOHOMETPUUECKUX (DYHKLMM JJIs1 YIJIOB TOBOPOTA U OCTPBIX YTIIOB
MPSMOYTOJIBHOTO TPEYTOJIbHUKA U O0BSCHEHHUE UX B3aMMOCBSI3U.

Kpurepuu oueHuBaHus1 NPaKTHYECKUX padoT

1. olEeHKa «OTJIMYHO» BBICTABJSETCS oOOydJaromemycss 3a O0e30IMO0YHO
BBITIOJIHCHHBIE 3aJaHUsS TEPBOTO, BTOPOTO, TPETHETO YPOBHS B IMOJHOM OOBEME C
Y4E€TOM PaIlMOHAIBHOCTH BHIOPAHHBIX PEIICHHMI;

2. OIICHKAa «XOpOIII0» BBICTABIACTCA OOyd4aromeMycss 3a paloTy,

BBIIIOJIHCHHYTO B ITIOJIHOM o0BeMe ¢ HEOO04YCTaMU,
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3. OIEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA oOOydwaroumiemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OLEHKa «HEYAOBJETBOPUTEIBHO» BBICTABIAETCA oOOydaromeMycs 3a
BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoa padoThi:
Yposens A

1. Onpenenure, B KAKOW YETBEPTH JICKUT TAHHBIA YTOJI:
1)88°; 2)100°; 3) 145°; 4)-200°; 5)300°; 6)400°; 7)-30°; 8)-120°; 9) -415°; 10) -
520°.
2. Omnpenenure, B KAKOW YETBEPTH JICKUT TAHHBIN YT OJI:
1) 2m; 2) n/12; 3)10m; 4) 9n/14.
Yposens b
1. Onpenenure, B KaKOW YETBEPTH JIEKUT JTaHHBIA YTOJI:
1) 7n/15; 2)-9n/17; 3)11n/12; 4)237/20; 5)317n/21; 6) -14n/5; 7) -237/6; 8) 257/7; 9) -
21m/4;
10) -397/5.
2. BeIpasure yriibl B 10J5X T
1) 135°%; 2)220°; 3)1200°; 4)-330°
Yposens B
1. Omnpenenure, B KAKOW YETBEPTH JICKUT JAHHBIN YTOJ:
1)1,6; 2)3; 3)4; 4)-2,1; 5)-1,8; 6)8; 7)-7,5; 8)10; 9)15; 10)-31.
2. YkaxwuTe 3HaK Sin, C0S, tg, ctg B aTuX yriax:

OTBeThTE Ha KOHTPOJIBHBIE BOMIPOCHI:
1) Urto Takoe yroy u Kak OH U3MepseTcs’?
2) 3auem 00o0O1IaeTCs MOHATHE YyIiia?

3. OpopmuTe OTUET U C/ENTAlTE BHIBOJ 110 IPAKTUYECKOMN padoTe.

INPAKTHYECKAS PABOTA Ne 33
IlpumeHeHHe OCHOBHBIX TPHUIOHOMETPHYECKHX TOXKAECTB /IS BbIYMCICHUSA

3HAYEHUI TPUTOHOMETPUUYECKUX PYHKUMH 110 OTHOM U3 HUX.
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Hean paboThI: HAYYUTHCS NPUMEHITH OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
JUIA BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIUN IO OTHOM U3 HHX.

Pe3yabTarsl (MeTanmpeaMeTHbIe): TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIbHON
MH(POPMALIMOHHO-TIO3HABATEIbHOM NEATEIbHOCTH, BKJIFOYAsI yMEHUE
OpPUEHTUPOBATHCS B Pa3IMUHBIX UCTOUHUKAX UH(POPMALIUU, KPUTUYECKU OLIEHUBATh U
UHTEPIPETUPOBATH HH()OPMALINIO, ITOJTYYAEMYIO U3 PA3IUYHBIX UICTOYHHUKOB.
Pe3syabrarbl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TOHATHAX KAaK  BAXKHEUIIMX  MATEMaTUYECKUX  MOJEIIX,
ITO3BOJIAIOIIMX ONMCHIBATh M M3Yy4YaThb pa3HbIE€ IPOLIECCHI U SBIICHMS; ITOHWMaHUE
BO3MOKHOCTH aKCHOMAaTHYECKOI'0 MIOCTPOEHUS MATEMAaTUUECKUX TEOPUN
Buabl gesiteqibHOCTH: [[prMEHEHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB IS
BBIYMCIICHHS 3HAUEHUI TPUTOHOMETPUUECKUX (QPYHKIUN MO OJJHOM U3 HUX

Kpurtepun oieHMBaHUA NPAKTHYECKUX padoT

1. olEeHKa «OTJIMYHO» BBICTABJISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3aJaHHsl TEPBOr0, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;

2. OIICHKa «XOpOILO» BBICTABIAECTCA OOy4aromeMycsi 3a paloTy,
BBHITIOJIHEHHYIO B IOJTHOM 00BbEME C HEI0UeTaMUu;

3. OIIeHKa «YIOBIIETBOPUTEIHHO» BBICTABICTCS OOydJaroImeMmycs 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MOJTHOM 00bEME;

4. OlEHKa «HEYAOBIETBOPUTEIBHO» BBICTABIACTCA oOOydaromeMycs 3a
BBITIOJTHCHHBIC 33JIaHUs TIEPBOTO YPOBHS B HE MTOJTHOM 00BEME.

Xoa padoThI:

1. BeraucauTe 3Ha4eHUS CHHYCa, KOCUHYCA, TAHTCHCA U KOTAHTeHCa YIJIa, UCITONb3Ys
HUMEIOLTYI0CS HH(OPMAIIUIO.

YpoBens A.
V3 V2 1
1)sina=-2 ,cosa>0; 2)cosa=- 2 ,sina<0;3)sina=-2,-1<a<0;
3 4 1 1 1
4)ycosa=5,8sina>0; 5)cosa=-35,sina<0;6)sina=2,cosa>2;7)sino=3,

2 1
sinocos0>0; 8)sina=3, cosa< 1;9) cos a =0,

1

1
- 5,6m <a<-4,8w; 10) cos a =2, sin o > 2.

Yposens b.
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1
1) cosa=2,cosa>sina;2)sina=-

<
- I 3l

1
,cos o =sino;3)sino=-3,
1 7
sin o + cos o <0; 4) cos o = - 2, sin 0o < |cos al; 5) sin o + cos & =5, cos o > sin .
2. OTBETHTE Ha KOHTPOJIBHBIC BOITPOCHI
1) 3auem mpeoOpa3yrOT TPUTOHOMETPUIECCKUE BhIPAKCHHUS?
2) 3anuImuTe OCHOBHOE TPUTOHOMETPUYIECKOE TOKISCTBO U CIICICTBUS U3

HCTO.

3. OdopmMute OTYET U CAeNaNTE BHIBOJ IO MPAKTHUECKOH padoTe.

IHNPAKTHYECKAS PABOTA Ne 34

BbinosiHeHHe TOXAECTBEHHLIX TMpeo0pa3oBaHMii ¢ NOMOMIBIO  (hopmyJa
NnpuBeIeHUs

Hean paboTbl: HAYYUTHCS BBINOJHATH TOXKJIECTBEHHBIE MpPeoOpa3oBaHus C
MOMOIIbIO (OPMYIT IPUBEICHHUS.

Pe3yibTarhl (MeTanpeaMeTHbIe): TOTOBHOCTh U CIOCOOHOCTh K CAMOCTOSITEIbHOM
MH(}OpPMAIIMOHHO-TT03HABATEIbHON JEATEIIBHOCTH, BKJIFOYAsI YMEHHE
OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX UH(POpPMALIMU, KPUTUUECKU OLIEHUBATDH U
MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3TUYHBIX HCTOYHUKOB.
Pe3syabrarbl (mpeaMeTHbIe): c(OpPMUPOBAHHOCTb IIPEACTaBICHAN 0
MaTeMaTUYECKUX  IOHATHAX KAaK  BAOKHEUIIMX  MATEMaTUYECKUX  MOJEIX,
ITO3BOJIAIOLIMX OIMCHIBATh U M3y4yaTb pa3HbIE NPOLIECCHI U SIBICHUS; ITOHUMAHME
BO3MOKHOCTH aKCMOMAaTHYECKOI'0 IIOCTPOEHUS MATEMAaTUUECKUX TEOPUN
Buabl aesareabHocTH: 3ydeHne OCHOBHBIX (DOpMYJT TPUTOHOMETPHUH: (POPMYJIbI
CJIOKEHHMSI, YJIBOCHUS, MPEoOpa3oBaHMUsl CyMMbl TPUTOHOMETPUYECKUX (YyHKUUN B
IIPOU3BEACHUE U NIPOU3BEICHUSA B CYMMY U IIPUMEHEHUE IIPY BBIYMCIICHUN 3HAYCHHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS W ymnpouleHus ero. (O3HaKOMIIEHHE CO
CBOWCTBAMU CUMMETPHUM TOYEK HA €AMHUYHON OKPYKHOCTH M MPUMEHEHUE UX IS
BbIBOZIa (POPMYJT IPUBEICHHUS.

Kpurepuu oneHuBaHus1 NPaKTHYECKUX padoT

1. omeHKa «OTIWYHO» BBICTABISAETCA OOy4aromeMycs 3a 0e30mud09YHO
BBITIOJTHCHHBIC 3aJIaHusl TIEPBOTO, BTOPOTO YPOBHS B IIOJIHOM OOBEME C Y4ETOM
paIMOHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2. OIICHKa «XOpOIIO» BBICTABIISIETCS OOydaromemycss 3a paboTy,

BBIIIOJIHCHHYIO B ITOJIHOM o0BeMe ¢ HEAO0UYCTaMHU,
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3. OLEHKa «yJIOBJIETBOPUTEIHHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIAETCA oOOydarolmeMycs 3a
BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoa padoThi:

Yposens A.
1. Yopocture BoIpakxeHHE.

T 3w T T
1tg (t-2); 2) cos (2 + 3t); 3) sin (2 - t); 4) ctg (270° +t); 5) cos (n + ) tg (o + 2);

in

6) sin (270° + a) - sin (270° - a); 7) sin (a —m) cos (- o - 2 ) + 1.

2. Pacnonoxure B IMOPAAKES BO3paCTaHHA.

11w b T im
1) ctg 270°, sin 6 , sin 3, tg 6 ; 2) sin 5m, cos 150°, ctg >, cos (- 600°);
o b
3) sin 40°, sin 80°, sin 120°, sin 200°; 4) tg 46°, ctg 47°, 2 sin2'# ; 5) sin 3, cos 2, sin
V2 o7

1, cos 10x; 6) cos 1, cos 2, cos 3, cos 4; 7) tg‘g’T, sin &, sin 2.
Yposens b.

1. Berunciure 3Ha4€HUE BBIPAKEHUS.

lén e  Iom
1)sin 6 ,c0s 6 "tg 4 ,cos 1470°, sin 840°;

2) [sin (m + o)) + cos (g +0, )]?+ [cos(2T — a) —sin ( E?E — o) ]mpuo = E.
2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI

1) Anst uero Hy>XHbI (HOPMYJIbI IPUBEICHUSA?

2) CnencTBreM 4ero ABISIOTCS (DOPMYJIbl PUBEICHUS?

3. OpopmuTe OTUET U CAETAalTEe BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 35
Onepanum HAl KOMILUIEKCHBIMM YHCJIAMHU B TPUTOHOMeTpHU4YecKoil gopme.

]_Ie.]'lb paﬁoTbli HayT—II/ITBCH BBIIIOJIHATE OIICpalvKi HaAd KOMIINIICKCHBIMH YHMCJIaMHM B

TPUTOHOMETpHUUECKOU (popme.
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Pe3yabTaThl (MeTanmpeaMeTHbIE): TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIbHON
MH(POPMALIMOHHO-TIO3HABATEIBbHOM NEeATEIbHOCTH, BKJIFOYAsI yMEHUE
OpPUEHTHPOBATHCS B PAa3IMUHBIX UICTOYHUKAX MH(OpMalLIUU, KPUTUUECKU OLICHUBATh U
UHTEPIPETUPOBATH HH()OPMALINIO, ITOJTYyYAEMYIO U3 PA3IUYHBIX HICTOYHHUKOB.
PesyibTaThl (mpeaMeTHbIe): c(OpMUPOBAHHOCTH IIPEICTABICHUN 0
MAaTEMaTUYECKUX  TMOHATHAX KAK  BAXKHEHMIIMX  MATEMaTUYECKUX  MOJENSX,
NO3BOJISIIOIMX OIMCHIBaTh M HM3ydaThb pa3HbIC IIPOLIECCHI U SIBJICHUS; ITOHUMAaHHE
BO3MOKHOCTH aKCHOMAaTHYECKOI'0 MIOCTPOEHUS MAaTEMAaTUUECKUX TEOPUN
Bunabl gestenbHocTu: Pemienue mo ¢opMyiaM U TPUTOHOMETPHUECKOMY KPYTY
IIPOCTENIINX TPUTOHOMETPUUYECKUX YPABHCHUM.

KpuTtepun onieHMBaHUA NPAKTHYECKUX padoT

1. oOLEHKa «OTIMYHO» BBICTABISIETCA OOydaromeMmycsi 3a 0e30IHnO0YHO
BBITIOJTHEHHBIE 3a/laHusl MEPBOTO, BTOPOTO YPOBHSA B IOJHOM OOBEME C YYETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PELICHUI;

2. OLICHKa «XOpOLIO» BBICTaBIsETCS oOOywarouiemycss 3a paboTy,
BBINIOJIHEHHYIO B IIOJJTHOM 00BEME C HEAOUETAMU;

3. OUEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B ITOJIHOM 00bEME;

4. OlIEHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABIAECTCS OOy4aroleMycs 3a
BBITIOJTHEHHBIE 3a[aHMsI IEPBOTO YPOBHS B HE IIOJTHOM 00BbEME.

Xoxa padoThI:
Yposens A.

1. [IpeacTaBuTh B TPUTOHOMETPUUYECKON (DOPME CIICTYIOIINE YUCTIA!

1) 2; 2) 6i; 3) -2 + V3, 4) 2 - 2i,5) - V3 _j,

2. IlpencraButh B aniredpandeckoi popme ciieyronue ynucha:

1)z=2(cos 2n +1sin 2m); 2)z= V2 [cos 3m/4 + 1 sin /12]
1. Haittn npou3sBeneHue.
2 [cos(m/6) + 1 sin (1/6)] - [cos (w/12) + 1 sin (n/12)].
2. BBINOIHUTS JeEHUE:
10 cos(3n/4) + i sin (3n/4)]:2[cos(m/4) + i Sin(n/4)].
Yposens b.
1. Bo3BecTu B CTENCHb.
1) [cos(n/6) + i sin (n/6)]®
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2) [3/2 — (V312)i]©

- 3
2. VI3BneYb KOPHU U3 KOMIUJIEKCHBIX YUCEIT: ﬁ, ﬂ

3. OpopmuTe OTUET U CcAeNaiTe BBIBOJ 10 IPAKTUYECKOM paboTe.

ITPAKTHYECKAS PABOTA Ne 36
HcciienoBanue cBOMCTB U NOCTPOoeHHe rPaGPUKOB TPUTOHOMETPUYECKUX
(pyukumi. 'apmoHuYecKkue KoaedaHus.

Heap padoThi: HAyyUThCS CTPOUTH IPaPUKH TPUTOHOMETPUUECKUX (DYHKUHUN U
HCCIIEI0BATh UX CBOWCTBA
Pe3yabTaThl (MeTanmpeaMeTHbIE): TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIbHOU
MH(}OPMaLlMOHHO-TIO3HABATEIbHOM JEATEIIBHOCTH, BKJIFOYAs YMEHHE
OpPUEHTHPOBATHCS B PAa3IMYHBIX UCTOUHHUKAX UH(POPMALIUU, KPUTUYECKHU OLIEHUBAThH U
MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3JIMYHBIX HCTOYHUKOB.
Pe3yabTarsl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TOHATHAX KAaK  BAXKHEWIIMX  MATEMAaTUYECKUX  MOJEIIX,
ITO3BOJIAIOIIMX ONMUCBHIBATh M HM3Yy4yaTb pa3HbIE NPOLECCHI M SIBJICHUS; ITOHUMAHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOT'0 MOCTPOEHUSI MAaTEMATHYECKUX TEOPUN
Buabl nesrenbHocTH: Pemienne mo ¢gopmynamM M TPUTOHOMETPUYECKOMY KpPYry
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

Kpurtepun onieHMBaHUA NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycs 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3aJaHUsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromieMycs 3a padoTy,
BBITIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETaAMH;

3. OIICHKa «YIOBIIETBOPUTEIHHO» BBICTABIACTCA OOydaromemycs 3a
BBITIOJIHEHHBIE 33]IJaHUS TIEPBOTO YPOBHS B MOJTHOM 00BEME;

4, OIeHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMycs 3a
BBITIOJTHCHHBIC 33JIaHUs TTIEPBOTO YPOBHS B HE ITOJTHOM 00BEME.

Xoxa paboThI:
1. [TpoBeauTe MOTHOE UCCIEOBAHUE M TIOCTPOUTE TpadUKH CICAYOMINX (DYHKITHI:
YpoBens A.

X

1) y = sin 4x; 2)y=cos 3
Ypogsens b.

(e]e]



3)y=-tg 2x

2. OTBEThTE HA KOHTPOJIBHBIE BOIIPOCHI:
1) IlouemMy Jys 3amMcH MPOMEXKYTKOB 3HAKOMOCTOSHCTBA M MPOMEXKYTKOB
MOHOTOHHOCTH CHHYCa M KOCHHYCa YyJoOHEee BBIOMpATh pa3Hble ITPOMEKYTKH

OCHOBHOTO Iepuoja’?
T

2) Kax 060cHOBaTh Bo3pacTanue (yHKIHH Y = tg X Ha IpoMexyTKe [0; 2], HCromb3ys
ornpeneneHue 3Tol (yHKIUHA U CBOMCTBA CUHYCa U KOCUHYca?

3) Kak nokaszaTh, 4TO OCHOBHOHM MEpUOJ TAaHIE€HCA M KOTAHIEHCA BIBOE MEHBIIIE
OCHOBHOTO IEpHO/ia CUHYCa U KOCcUHyca?

3. OpopmuTe OoTUET U cAeNaiTe BBIBOJ 10 IPAKTUYECKOM paboTe.

ITPAKTHYECKAS PABOTA Ne 37

HccaenoBanue CBOMCTB U IOCTPOCHUE rpaguxos 00paTHBIX
TPUTOHOMETPHYECKUX PYHKIMH

Hean padoTbl: HAay4yUTHCS CTPOUTH TpPaPUKKA OOpPATHBIX TPUTOHOMETPUUECKUX
GyHKUIMIA U BCCIe0BaTh UX CBOMCTBA

Pe3yibTaTrhl (MeTanpeaMeTHblIe): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOU
MH(}OpPMaAIMOHHO-TT03HABATEIbHON JEATEIIBHOCTH, BKJIFOYAsI YMEHHE
OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHHUKAX MH(POpPMALIUU, KPUTUYECKU OLIEHUBATh U
MHTEPIPETUPOBATh UH(POPMALIHIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOUYHUKOB.
Pe3syabrarhl (mpeaMeTHbIe): c(OpMUPOBAHHOCTH IIPEICTaBICHAN 0
MaTeMaTUYECKUX  IOHATHAX KAaK  BAKHEUIIMX  MATEMaTUYECKUX  MOJEIX,
ITO3BOJIAIOIIMX OIMCBHIBATh U M3y4yaTb pa3HbIE MPOLIECCHI U SIBICHUS; ITOHUMAHHE
BO3MOKHOCTH aKCHOMAaTHYECKOI'0 IIOCTPOEHUsI MATEMATUUECKUX TEOPHMA.
Buasbl gesarenbHocTi: O3HAKOMIIEHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX
¢bynkumii. M3ydyenue omnpeneneHui apKCHHYCa, apKKOCHMHYCA, apKTaHT€Hca 4YHCIa,
(bopMynIupoBaHUe UX, U300paKEHUE HA €AMHUYHON OKPY>KHOCTH, MPUMEHEHUE MpHU
pELIECHUN YPaBHEHUN.

Kpurepuu oueHuBaHus1 NPaKTHYECKUX padoT

1. omeHKa «OTIWYHO» BBICTABISACTCA OOy4aromeMycs 3a 0e30mu009YHO
BBITIOJTHCHHBIC 3aJIaHusl TIEPBOTO, BTOPOTO YPOBHS B IOJIHOM OOBEME C Y4ETOM
paIoOHaIbHOCTH BBIOPAHHBIX PEIICHUN;

2. OIICHKa «XOpOIIO» BBICTABISIETCS oOOydaromemycs 3a paboTy,
BBITIOJTHEHHYIO B ITOJIHOM 00BbEME C HE0UYCTAMH;

3. OIICHKa «YIOBJICTBOPUTEIBHO» BBICTABIIAECTCA OOydJaroIeMycs 3a

BBIIIOJIHCHHBIC 3aIaHUsA IICPBOI0 YPOBHA B IIOJTHOM 06’beMe;
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4. OlLEHKa «HEYAOBIETBOPUTEIBHO» BBICTABIAECTCA oOydaromeMycs 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHA B HE TIOJTHOM OOBEME.
Xoxa padoThi:
Yposens A.
1. Ins pyHKIMU y=SINX BEIOEPHUTE IPOMEKYTOK, HA KOTOPOM (DYHKITUSI KMEET
o0paTHy10. YKaXUTE€ MOHOTOHHOCTh OOpAaTHON (hYHKIIUH.
1) [0; «t]; 2) [7/2;37/2]; 3) [-2m; w]; 4) [-7; =]; 5) [-4,5m; -3x]; 6) [21n/2;237/2]; 7)
[3;5]; 8) [12;13].
2. Beruucnute 3HaueHue QyHKIUH.
1) arccos (sin 4x/3); 2) arccos (sin 270°); 3) arcsin (cos 2x/3); 4) arcsin (cos 0);
5) arcsin (sin 57/4); 6) arccos (cos 7n/6); 7) sin (arcos 1/3); 8) cos (arcsin 4/5);
9) tg (arcsin 9/15); 10) tg (arccos(-0,6)); 11) arcsin (sin 3); 12) arcsin (sin 5);
13) arcsin (cos 4); 14) arccos (sin 8); 15) arcsin (sin 15).
Yposens b.
JUist nanHO#M (QyHKUIMU cOCTaBbTe (popMyTy 0OpaTHOM (DYHKIIMM HA YKa3aHHOM
IPOMEXKYTKE:
1) y=sinx Ha [37/2; 57/2]; 2) y=Sin2X Ha [-3n/4; -n/4]; 3) y=sin(x-n/3) na [77n/3;
171/6]; 4) y=Cc0SX Ha [m; 27t]; 5) y=COSX Ha [-4m; -37t]; 6) y=2C0SX Ha [9m; 107].

2. OTBEThTE HA KOHTPOJIbHBIE BOIPOCHI:
1) Yro Takoe arcsin a?

2) Kakue ToxxaecTBa /sl apKCUHYCa BaM U3BECTHBI?
3) [Ipu xakux a onpenenex arcsin a?
4) Kakue 3Ha4eHHUS] MOXKET MPUHUMATH arcsin a?

3. OopmuTe OoTUET U CcAeNalTe BBIBOJ 10 MPAKTUYECKOM paboTe.

INPAKTUYECKAS PABOTA Ne 38
BbinosiHeHHe TOXAECTBEHHBLIX TMpeodpa3oBaHMili ¢ NOMOMIBID  (opmy.a
CJIOKCHUH.
Hean pabdoTbl: HAYYUTHCS BBINOJHATH TOXKAECTBEHHbIE MPEOOpa3OBAHUS C

MOMOUIBIO (POPMYJIT CITOKEHHS.
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PesyabTarsl  (MeTampeaMeTHbIE): yMEHUME  NPOAYKTUBHO  OOIIAThC U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOW JEATEIBHOCTH, YUWUTHIBATH INO3ULNHU
APYTUX  YYaCTHUKOB JI€ATEIbHOCTH, J(P(PEeKTUBHO paspemiarb  KOHQIMKTHL
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTENbHONM HMH(POPMAMOHHO-TIO3HABATEIBbHON
NEATEIbHOCTH, BKJIIOYAsi YMEHUE OpPUEHTHUPOBATbCA B PA3JIMUHBIX HCTOYHHKAX
UHpOpMAllMU, KPUTHUYECKU OICHMBaThb M MHTEPHPETUPOBATH HH(OPMALHUIO,
[OJIy4aeMYIO U3 PA3JIMYHBIX HICTOYHUKOB.
Pesyabrarbl (mpeaMeTrHble): BIAJCHUE CTAHAAPTHBIMM IPUEMAaMHU  PELICHUS
PalMOHAIIBHBIX 151 UPPALMOHAJIBHBIX, ITIOKA3aTEIIbHBIX, CTECIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUNM UM HEPABEHCTB, HX CHUCTEM; HCIIOIb30BaAHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE Uil TIOUCKAa IyTH PELICHUS U
WJUTIOCTPALY PELICHUS] YPABHEHUN U HEPABEHCTB;
Buabl nesitesibHOCTH: V3yueHne OCHOBHBIX (POPMYJ TPUTOHOMETPHUU: (HOPMYJIBI
CJIOKEHHMS, yJIBOCHUS, MPEOOpa30oBaHUsI CyMMbl TPUTOHOMETpUYECKUX (yHKUUN B
IIPOU3BEACHUE U NIPOU3BEIACHUSA B CYMMY U IIPUMEHEHUE IIPU BBIYMCIICHUU 3HAYCHHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLIEHUS €TO0.

Kpurtepun onieHMBaHHUA NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydJaromeMmycss 3a 0e30IIMO0YHO
BBITIOJTHEHHBIE 3a/laHusl MEPBOT0, BTOPOTO YPOBHSA B IOJHOM OOBEME C YYETOM
palOHaIbHOCTH BBIOPAHHBIX PEILICHUM;

2. OLIEHKa «XOpOILIO» BBICTABISETCS oOOydawlemycs 3a paloTy,
BBITIOJTHEHHYO B [TOJIHOM 00bEME C HEA0UETAMU;

3. OIIeHKa «YIOBIIETBOPUTEIHHO» BBICTABIACTCS OOydJaroImeMmycs 3a
BBITIOJTHEHHBIE 33JaHHSI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OUEHKa «HEYAOBJIETBOPUTEIBHO» BBICTaBIsIETCd OOydJaroleMycs 3a

BBIINIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM ooBeme.

Xoa padoThI:
YposeHs A.

1. Yupoctute
BBIpaXKEHUE:

gin 596 “sinl24°—cos34 cos236°
1) cos o+ cos (240° + a) + cos (240° - a); 3)  cos28 cos88™+cos178'sin208"

sin 22 *cos8 —cos5158 cos 98

2)  sin23 cosT+ cos157 cos97" | 4) sin 20°+ sin 13°sin 57° - sin 33°sin 77° ;

2. Berancaure 3HaueHUE BBIDAXXCHUS.
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1) 2 cos (60° - a) - V3sing- cosa,;

2) cos? (o - 30°) + cos? (o + 30°) + sin’q;
3) cos(a + B)cos(o.— B) - cos?a + sin?p;
4)sin 15° + tg 30°cosl5°;

VZ cosa—2sin(45 “a)

5) 2s5in [:ﬁ[] ﬁ-ﬂ—v’?cusa )

Yposens b.

1. Halinute 3Ha4€HNE BBIPAKEHUS:
1)tg (o + B), ecnu tgo u tgB — KopHU ypaBHEeHHs X2 —4X +2 =0

2) sin 4o, ecnn tgo — kopens ypaBHeHus 8(t — t3) = (1 + t2)?

3

%]

o o T v

3) tgz +ctg2 , ecomu €OS (00 - 2) = 7

1
4) (cos 5a) (cosa)™, eciu €OS 20, = -4

5) cos 30, + cos0,, ciU 0, — KOPEHb ypaBHeHus 2 c0So + 1 = cosa
OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHI:

1. {15t uero HykHBI (POPMYIIBI CIIOKEHUS?

2. Kakue popmyibl clioKeHUs BbI 3HACTE.

3. OpopmuTe OTUET U CAETAalTe BBIBOJ 10 IPAKTUYECKOM paboTe.

IMPAKTUYECKAS PABOTA Ne 39
BbinosiHeHHEe TOXKIECTBEHHBIX TMPeodpPa3oBaHM ¢ NOMOIUBLIO  (opMyJa
YABOECHHOI'0 apryMeHTa.
Hean pabdoTbl: HAYYUTHCS BBITIOJNHITH TOXKIACCTBEHHBIE MPEOOpa3OBaHUS C
MTOMOIIEI0 POPMYJT YABOCHHOTO apryMeHTa.

Pe3yabTarhl  (MeTampeJgMeTHbIE): yMEHUE  MPOAYKTUBHO  OOIIATHCS U
B3aUMOJICMCTBOBATh B MPOIECCE COBMECTHOM JEATEIbHOCTH, YYWUTHIBATH MO3ULIUU
IPYTUX  YYaCTHUKOB  JI€ATENIbHOCTH, dA(PQPEeKTUBHO pa3pemarb KOHQIHMKTHI,
TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOM MH(POPMAlMOHHO-TIO3HABATEIHHOM
NEeSTEIbHOCTH, BKIIIOYAs YMEHUE OpPUEHTHUPOBATHCS B PA3NIMYHBIX HCTOYHHUKAX
UHpOpMaAlLMY, KPUTHUYECKH OLEHMBaTb M MHTEPHPETUPOBATH HH(OPMALHUIO,
[OJy4aeMyI0 U3 pa3InYHbIX HCTOUHUKOB.
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Pesynabrarbl (mpeaMeTHbIe): BIAJCHUE CTAHAAPTHBIMM IPUEMAaMHU  PELICHUS
palMOHAIBHBIX 17} UPpaLMOHAIBHBIX, [IOKAa3aTeJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB, MX CHUCTEM; MCIOJIb30BaAHUE
TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM, B TOM 4YHCJIEC JJIA IIOMCKAa IYTH DPEIICHUS U
WUTIOCTPALIMY PEIICHNS] YPABHEHUI U HEPABEHCTB;

Buabl aesareabHocTH: l3ydyeHne OCHOBHBIX (DOPMYJT TPUTOHOMETPHUH: (OPMYJIbI
CJIOKEHHMS, YJIBOCHUS, NMPEOOPa30oBaHMUsI CyMMbl TPUTOHOMETPUYECKUX (PyHKUUN B
IIPOU3BEACHUE U NTPOU3BEACHUSA B CYMMY U IPUMEHEHHE IIPU BBIYMCICHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHHS U YIIPOLIEHUS €TO0.

KpuTtepun oneHMBaHUA NPAKTHYECKUX padoT

1. oLEeHKa «OTIMYHO» BBICTABISIETCA OOydaromeMmycsi 3a 0e30INnO0YHO
BBINIOJIHEHHBIE 33JaHUsl TEPBOr0, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PELICHUI;

2. OLICHKa «XOpOLIO» BBICTABIsAETCS oOOywaromemycs 3a padbory,
BBINIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETAMM;

3. OLEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromiemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B ITOJIHOM 00bEME;

4. OlLIEHKa «HEYJIOBJIETBOPUTEIBLHO» BBICTABISICTCA OOyHarolmemycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoxa padoThI:

Bapuant A.
1. Yopocture BbipakeHHeE.
sin Za ctga cos 70°
1) 2 cos®a - cos 2a; 2) sin2a ; 3)  co0s35%sin35 +sin 35°; 4)cos 20 + 2

sin‘a

2. Boluncnure 3Hau€HHE BBIPAKEHUSI.
o

1) sina + cosa, ecnutg2=3; 2) sin 4a, ecam ctga=2; 3) cos 2a, ecnm 2 ctg’o + 7

3w i
ctga=0umnz<o<s4

Bapuanr b.
1. Harinure 3HaYeHUE BBIPAKEHHUS.
v sinda

a 1 | 1 £l
1) sin®o + cos?* o, eciu tgz= 22N B B G 2s, ecn 2 < a < T
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b 4 o
3) cos7cos 7 cos 7

2. OTBEThTE HA KOHTPOJIBHBIE BOIIPOCHI:

1) st uero Hy>XHbI (HPOPMYJIIBI YIBOEHHOTO apryMeHTa?
2) Kakue popmyiibl yIBOEHHOTO apryMeHTa Bbl 3HAETE.

3. OpopmuTe OoTUET U CceNalTe BBIBOJ 10 IPAKTUYECKOM paboTe.

IMPAKTUYECKAS PABOTA Ne 40
BbinosiHeHHe TOXAECTBEHHLIX TMpeo0pa3oBaHMii ¢ NOMOMIBIO  (hopmyJa
NMOJIOBUHHOTO APTryMEHTA.
Hean pabdoTbl: HAYYUTHCS BBHINOJHATH TOXKJJIECTBEHHBIE MPEOOpPA3OBAHUS C
MOMOILBIO (POPMYJT TOJIOBUHHOTO apTryMEHTa.

PesyabraTrhl  (MeTampeaMeTHbIE): yYMEHHE  IPOAYKTHBHO  OOIIAThCA U
B3aMMOJICHCTBOBATh B IIPOLECCE COBMECTHOM AEATEIBbHOCTH, YYUTHIBATH IO3ULIUU
APYTUX  YYaCTHUKOB JI€ATEIbHOCTH, J((PEeKTUBHO paspemiaTtb  KOH(QIMKTHI,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON MH(POPMAIMOHHO-TIO3HABATEIbHOM
NEATEIIbHOCTH, BKJIIOYas YMEHHME OPHUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHKAX
uH(popManuu, KpPUTUYECKH OLEHHUBaTh MW HWHTEPOPETHPOBATH HUHPOPMALHUIO,
MTOJIYy4YaEeMYIO U3 Pa3JIMYHbIX UCTOYHUKOB.
PesyabTarsl (mpeaMeTHbIE): BIIAJICHWE CTAHAAPTHBIMA IIPUEMAMHM  PELICHUS
PalMOHAIIBHBIX 151 UPpALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHWNW UM HEPABEHCTB, HX CHUCTEM; HCIIOIb30BAHUE
IOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM YHCIE Ui IIOUCKA IIyTU PELICHUS U
WJUTIOCTPALIMK PELLICHNs] YPAaBHEHUN U HEPABEHCTB;
Buabl aesaresbHocTH: l3ydyeHne OCHOBHBIX (DOPMYJT TPUTOHOMETPHUH: (OPMYJIbI
CJIOKEHHMS, yJIBOCHUS, MPEOOpa30oBaHMUsI CyMMbl TPUTOHOMETpUYECKUX (DYyHKUUN B
IIPOU3BEACHUE U NTPOU3BEIACHUSA B CYMMY U IIPUMEHEHUE NIPY BBIYMCIICHUN 3HAYCHHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHUS M YIIPOLIEHUS €TO0.

Kpurepuu oneHuBaHus1 NPaKTHYECKUX padoT

1. olIeHKa «OTJIIMYHOY» BBICTABIIACTCS 00yUaromeMycs 3a 0€301u00YHO
BBITIOJTHCHHBIEC 3a[aHKsI IEPBOT0, BTOPOTO YPOBHS B IMOJTHOM 00BbEME C yUETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;

2. OIICHKA «XOpOIIO» BBICTABIACTCSA oOOydaromemycs 3a padoTy,

BBIIIOJIHCHHYIO B ITOJIHOM o0BeMe ¢ HEAO0UYCTaMHU,
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3. OLEHKa «yJIOBJIETBOPUTEIHHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;
4. OLEHKa «HEYAOBJETBOPUTEIBHO» BBICTABISIETCd OOydJaromeMmycss 3a

BBIIIOJIHCHHBIC 3aIaHUsA IICPBOI0 YPOBHA B HC IIOJTHOM ooBneme.

Xoa padoThi:
Yposens A.

1. YopocTtuthb BeIpaxeHHeE.
1

a a —ta?®y [ta® L
1) 4 sinzsin (90° + 3) sin 270" - a); 2)(129°3) /195: 3) Toega - Trema:
4) (1 +tgo tgz) / (ctgz + tg2)

2. Beraucnnte 3Hau€HUE BBIPAKCHHUS.

im

1
1) (tg?@+ ctg?a — 6) / (tg?@+ ctg?o. + 2), ecima= 16; 2) €OS 4o, ecamsino = 3

3. I[OKEDKI/ITG TOXICCTBO.
3cost2a+tl T 2

1
1) sinfa + cosa =" &  ; 2)sinscoss = atg
Bapuanr b.

1. HalinuTe 3Ha4eHUE BBIPAKEHUS.
1) 4 sin 18° sin 306°; 2) sin 20, eciu t = ctga — KopeHb ypaBHeHUa t2 + 4t + 1=0

2. OTBETHhTE HA KOHTPOJIbHBIE BOIPOCHI:

1) st uero HyXHBI (HOPMYJIIBI TOJTIOBUHHOTO aprymMeHTa?
2) Kakue popmysibl MOJIOBUHHOTO apryMEHTa BbI 3HAETE.

3. OpopmuTe OTUET U CIENIalTEe BBIBOJ 110 IPAKTUYECKOM paboTe.

MNPAKTUYECKASA PABOTA Ne 41
IIpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKNX (PYHKIMI B IPOU3BeEICHHE.
Heap paGoThl: HayduThCs NPeoOpa3oOBBIBATH CYMMBI TPUTOHOMETPUUYECKUX
(GyHKIMIA B POU3BEICHHE.
PesyabTarhl  (MeTampeaMeTHbIE): yMEHHE  NPOAYKTHUBHO  OOMIAThCA WU
B3aMMOJICIICTBOBATh B TPOIECCE COBMECTHOW AEATETHbHOCTH, YYUTHIBATH TO3HIIUU
APYTUX  YYaCTHUKOB JEATENbHOCTH, J((PEeKTUBHO paspematb  KOHMIUKTHL

TFOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIIBHOM I/IH(i)OpMaHI/IOHHO-HOSH&B&T@J’IBHOﬁ
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NEATEIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTHPOBATBCA B PA3JIMYHBIX HMCTOYHHUKAX
uHpOpMallK, KPUTHUYECKA OICHHBaTh M HMHTEPHPETUPOBATH HWH(MOPMAILIHUIO,
II0JIyYaEeMYIO U3 Pa3JIMYHbIX UCTOUHUKOB.

Pesyabrarbl (mpeaMeTrHble): BIAJCHUE CTAHAAPTHBIMM IPUEMAaMHU  PELICHUS
PalMOHAIIBHBIX 151 UPPALMOHAIBHBIX, ITIOKA3aTEIIbHBIX, CTECIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB, MX CHUCTEM; MCIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHUCIE Uil IOMCKA IIyTH PEUICHUS U
WUTIOCTPALUY PELICHNS YPABHEHUI U HEPABEHCTB;

Buabl gesaresbHocTH: l3ydyeHne OCHOBHBIX (DOPMYJ TPUTOHOMETPHUH: (OPMYJIbI
CJIOKEHHMS, yJIBOCHUS, NMPEOOpa3oBaHMUsI CyMMbl TPUTOHOMETPUYECKUX (PYHKUIUN B
IIPOU3BEACHUE U NIPOU3BEICHUSA B CYMMY U IIPUMEHEHUE NPU BBIYUCIICHUN 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLIEHHUS €TO0.

Kpurepuu oueHuBaHus NPAKTHYECKUX padoT

1. oleHKa «OTIWYHO» BBICTABIsIETCA OOywaromeMycs 3a 0e30mu004YHO
BBITIOJTHEHHBIE 3aJlaHUsl TEPBOTO, BTOPOrO YPOBHS B MOJHOM OOBEME C YYETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;

2. OIICHKAa «XOpOIL0» BBICTABISAECTCA OOy4arolmeMycsi 3a paloTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BbEME C HEJI0UETaMU;

3. OIIGHKa «YyJIOBJIETBOPUTEIILHO»  BBICTABISIETCA OOydallieMycs 3a
BBITIOJTHEHHBIE 33/IaHUS TIEPBOTO YPOBHS B MOJHOM 00BEME;

4. OIIEHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMmycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoxa padoThI:
Yposens A.

1. [IpeoOpazyiiTe B mpou3BeICHUE.
11w o o T oo

1) sin1z +siniz; 2)cos 6a—cos 3a; 3)tg (3 +2)-tg (2 - 2);
4) sin o, + cos a; 5) sin o - cos 3; 6)‘0'{§ — tga.
2. JlokaXXuTe TOXKJIeCTBA.
1) 1 —sin a.— cos a. = 2V2 sinz sin (z - 45°);

B a—f
2) sin o+ sin  + sin (o — ) =4 sinz2 COS 2 COS 2
o

3) 1 -2 cos o+ cos 2a. = - 4 cos o sin’2

4) sin 16° + sin 24° + sin 40° =4 sin 20° cos 12° cos &°
Yposens b.

1. BeraucnuTe 3Ha4eHNE BBIPAKCHHSL.
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1) cos 20° + sin 190° + cos 140°; 2)

2. CpaBHHTE IO BEJIMYMHE YUCTIA.

1)a=sin39°+sin41° ub =sin 38° +sin 42°
2)a=1-2sin29°ub=2sin31°-1; 3)a=1tg22° +ctg24° ub =1tg 24° + ctg 22°
2. OTBeThTE Ha KOHTPOJIbHBIE BOIIPOCHI

Jl1s 9ero Hy»XKHO IpeoOpa30BbIBATh TPUTOHOMETPHUECKHUE BHIPAKEHUS?
3. OpopmuTe OTUET U CceNaiTe BBIBOJ 10 IPAKTUYECKOM paboTe.

IMPAKTUYECKASA PABOTA Ne 42
IIpeoGpa3oBanue npon3BeeHUsi TPUTOHOMETPUYECKUX (PYHKUMHA B CyMMY.

Heap padoThl: HayuyuThCs NPeoOpPa30OBBIBATH MPOU3BENECHUS TPUTOHOMETPUUECKUX
GyHKIMIA B CyMMY.
PesyabTarbl  (MeTampeAMeTHbIE): yMEHUE  NPOAYKTUBHO  OOIIAThCI U
B3aMMOJICCTBOBATh B IMPOLECCE COBMECTHOW IEATEIbHOCTH, YYWUTHIBATH MO3ULIUU
APYIMX  YYaCTHHKOB JI€ATEJIbHOCTH, J(PPEeKTHUBHO pa3pemiaTb KOH(IHMKTHI,
TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSITENBHOM HMH(POPMALMOHHO-TIO3HABATEIBHOM
NEeSATENbHOCTH, BKIIOYAs YMEHUE OpPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHUKAX
uH(popManuy, KpPUTUYECKH OLEHHUBaTh W HWHTEPOPETHPOBATH HHPOPMALHUIO,
MTOJIYy4YaeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB.
PesyabTarsl (mpegMeTHBIC): BIaJACHUE CTAaHAAPTHBIMUA I[PUEMAMM PEIICHHUS
palMOHAIBHBIX 17} VPpalOHAIbHBIX, IIOKa3aTeJIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB, MX CHUCTEM; MCIOJIb30BaAHUE
TOTOBBIX KOMITBIOTEPHBIX IMPOTpaMM, B TOM YHCIIE€ JJI1 MOMCKAa IMYTH DPEIICHHS U
WJUTFOCTPALIMK PELIEHUS] YPABHEHU U HEPABEHCTB;
Buabl aesaresbHocTH: l3ydyeHne OCHOBHBIX (DOPMYJT TPUTOHOMETPHUH: (OPMYJIbI
CJIOKEHUS, YJIBOCHHUS, MPeoOpa30BaHUsSI CYMMbl TPUTOHOMETPUYECKUX (PYHKUUN B
MPOU3BEJICHUE U TTPOU3BEACHUS B CYMMY U MPUMEHEHHE NTPU BHIYMCICHUH 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIPOILEHHUS €TO0.

Kpurepuu oueHuBaHusI NPAKTHYECKUX padoT

1. omeHKa «OTIWYHO» BBICTABISAETCA OOyvaromeMycs 3a 0e30mud09HO
BBITIOJTHCHHBIC 3a/laHus TEPBOTr0, BTOPOIO YPOBHS B IOJIHOM OOBEME C Y4ETOM
paIoOHaIbHOCTH BRIOPAHHBIX PEIICHHUIT;

2. OIICHKa «XOpOIIO» BBICTABIISIETCS OOydaromemycss 3a paboTy,
BBITIOJTHCHHYIO B ITOJIHOM 00BbEME C HE0UYCTAMH;

3. OICHKAa «YyIOBJICTBOPHTEILHO»  BBICTABISICTCS  OOydYaromemycs 3a
BBITIOJTHCHHBIE 3a[aHHsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OllEHKAa «HEYJOBJICTBOPUTEIBHO» BBICTABISCTCS OOydJaroImeMycs 3a

BBIIIOJIHEHHBIE 33JIJaHUs [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

97



Xoa pa0doThI:
Yposens A.
[IpeoOpa3yiiTe B cymmy.

w w

1) sin1ocoszo ; 2) cos 18° cos 66°; 3) sin Sasin 3a; 4) cosasin 3a

2. JIokaxuTe TOXKISCTBA.
4 cosa cos (60° - a) cos (60° + a) = cos 3a

3. Beruucaurte 3Ha4eHue BBIPAKCHUA.

32 sin 70° cos 40° sin 10°

Yposens b.
1. Beruncnure 3Ha4€HNE BBIPAKEHUS.

1) sin 130° sin 190° +5sin? 110°;  2) cos 20° cos 40° cos 60° cos 80°;
3) sin 20° cos 50° sin 60° cos 10°

2. CpaBHHTE IO BEJIMUMHE YHUCTIA.
w T b T 1

a = SiN16 C0S16C0S8C0S4Mb = 7
2. OTBeTbTE HA KOHTPOJIBHBIE BOIIPOCHI
Kak MoxHO rmpeoOpa3oBaTh MPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKINN B

cymmy?

IMPAKTHYECKAS PABOTA Ne 43
IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX (PYHKIIHI.
eap padoThbl: HayuyuTHCS NPeoOPa30BBIBATh TPUTOHOMETPHUECKHE (DYHKLIUU.

PesyabTarbl  (MeTampegMeTHbIE): yMEHUE  TNPOAYKTUBHO  OOIIAThC U
B3aMMO/JICHCTBOBATh B IPOLECCE COBMECTHOM AESATEIBHOCTH, YUWUTHIBATH MO3WULIUU
IPYTUX  YYaCTHUKOB  JI€ITENIbHOCTH, dA(PQPEeKTUBHO pa3pemarb KOH(IHMKTHI,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON HH(OPMAaLMOHHO-TIO3HABATEIbHOM
NESATENbHOCTH, BKIIIOYAsl YMEHUE OpPUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX
uHpOpMallMK, KPUTHUECKH OICHMBaTh M HMHTEPHPETUPOBATH HH(MOPMALHUIO,
IIOJIy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB.

PesyabTarsl (mpeAMeTHBIE): BIIAJICHUE CTAaHAAPTHBIMUA IIPUEMAMH PELICHUSA
palMOHAIBHBIX U UPpaLHOHAIbHBIX, IIOKa3aTeNIbHbIX, CTENIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUNM UM HEPABEHCTB, HX CHUCTEM; HCIIOIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JJISI MOUCKA NMYTH PELICHUS U
WUTIOCTPALIUY PELICHNS YPABHEHUI U HEPABEHCTB;

Buabl gesarenbHocTH: PemieHue mo ¢opMyliaM U TPUTOHOMETPUYECKOMY KpPYTy
OPOCTENIINX TPUTOHOMETPUUECKUX YypaBHeHUi. I[lpumeHeHue oOIUX METOM0B
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pelieHus ypaBHeHUH (MpUBEAEHUE K JUHEUHOMY, KBaJPATHOMY, METOJ] Pa3I0KEeHHS
HA MHOXHUTEIM, 3aMEHbl TEPEMEHHOW) TMpHU PEIIEHUH TPUTOHOMETPUUYECKHUX
YPaBHCHUU.

Kpurtepuu onneHuBaHUsI MPAKTHYECKUX PadoT

1. omeHKa «OTIWYHO» BBICTABIACTCA OOydaromeMycs 3a 0e30mu009IHO
BBITTOJIHCHHBIE 33J[aHUs TIEPBOrO, BTOPOTO YPOBHS B IOJHOM OOBEME C Y4ETOM
paIMOHAILHOCTH BBIOPAHHBIX PEIICHHIA;

2. OIIEHKAa «XOpPOI0» BBHICTABISETCS oOOydaromeMmycss 3a pabory,
BBITTOJIHCHHYIO B TIOJTHOM 00bEME C HEJ0YeTaMHu;

3. OIIGHKa «Y/JOBJICTBOPUTEILHO»  BBICTABISIETCS oOOydaromemycs 3a
BBITIOJTHCHHBIE 3a[aHHsI IEPBOTO YPOBHS B ITOJIHOM 00bEME;

4. OlleHKa «HEYJOBIETBOPUTEIBHO» BBICTABISACTCA OOydJaromeMycs 3a

BBIIIOJIHCHHBIC 3aIaHUsA IICPBOI0 YPOBHA B HC IIOJTHOM ooBeme.

Xoa padoThi:
YposeHs A.

1. Yopocrture BelpakeHue.

1) [sin (f +a) — cos (f +a)]/ [sin (f +a) + cos (f +a)];

tgattgp tga—tgfp
2) [sin 2a + sin 2] / sin (1 + a); 3) tg (@+8£) + tg(a—§); \

am
3) [1 - ctg(n — 20) ctga] / [ctg (2 — o) + ctg a]; 4) cos? (o + 2PB) + sin?(a — B) — 1;
3t @ lir @
5) cos?(s -4)—cos’( 8 +4)
Yposens b.
S sin (80 F4a)

T
1) [tg?(20. - 2) — 1] / [tg? (20 - %) + 1] 2)*sin (20 %a) sin (70 “a)
2. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI:
3adem npeodpazyroT TPUTOHOMETPUUECKUE BBIPAKEHUS?

3. OopmuTe OTUET U CcAeNalTe BBIBOJ 110 MPAKTUYECKOM padoTe.

IMPAKTUYECKAS PABOTA Ne 44

Pemenue ypaBHeHHUil BHAa y=COS X 1 y=sin X.
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Heab padoThl: HAYYUTHCS pelIaTh YpaBHEHUS BHJIA Y=COS X U y=sin X.

PesyabTarsl  (MeTampeagMeTHBbIE): yMEHUE  NOPOAYKTUBHO  OOIIAThCS  H
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM ACATEIBHOCTH, YYUTBHIBATH IMO3ULUU
APYTUX  YYaCTHUKOB JIEATEIbHOCTH, J(G(EeKTUBHO paspemarb KOHQIUKTHL
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON HMH(POPMAIIMOHHO-TIO3HABATEIHLHOM
NEATEIIbHOCTH, BKJIIOYas YMEHHME OPHUEHTHPOBATBCA B PA3JIMYHBIX HMCTOYHHKAX
UHpOpMaAlMU, KPUTUYECKU OLICHMBAaTh M MHTEPHPETUPOBATH HH(OPMALHUIO,
NOJIy4aEMYIO U3 PA3JIMYHBIX HCTOYHUKOB.
PesyibTarhl (IpeAMETHBIC): BIAJCHUE CTaHAAPTHBIMU IPUEMaMU PEILEHUS
palMOHAIBHBIX 17} VPpaLHOHAIBHBIX, [IOKA3aTeJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB, MX CHUCTEM; MHCIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX I[POIpaMM, B TOM YHCIE I IIOUCKA IIyTU PELICHUS U
WJUTIOCTPALIMM PELLICHNs YPABHEHUN U HEPABEHCTB;
Buabl pesarenbHocTH: Pemienne mo ¢gopMmynamM M TPUTOHOMETPUYECKOMY KpPYry
MPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHEeHMU. IIpuMeHeHHe oO0IMX METOA0B
pelIeHs] ypaBHEHUW (MPUBEACHHUE K JUHEHHOMY, KBaIpaTHOMY, METOJI Pa3JI0KEHUS
Ha MHOMUTEIHW, 3aMEHbl IMEPEMEHHON) NpH pEHIeHUH TPUTOHOMETPUUECKUX
YpaBHECHUM.

Kpurepuu oueHuBaHus NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3aJaHUsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C Y4ETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIICHKAa «XOpOII0» BBICTABIACTCA OOy4aromeMycsi 3a paloTy,
BBITIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETAMU;

3. OIIeHKa «YIOBIIETBOPUTEIHHO» BBICTABIACTCA OOydJaromemycs 3a
BBHITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MOJTHOM 00bEME;

4. OlEeHKa «HEYAOBIETBOPUTEIBHO» BBICTABIACTCA oOOydaromeMycs 3a

BBIIIOJIHCHHBIC 3aJIaHUA IICPBOT0 YPOBHA B HC IIOJTHOM o0BeMeE.

Xoxa paboThI:
YposeHs A.

1. Peminre ypaBHEHHE Ha YKa3aHHOM IIPOMEXYTKE.

V3 LA V3 l € {:HB_'JI)
1) cosxz—T,xE(—n;—zj‘r 2)sinx=7,x € (0;n); 3)cosx=-2,x "2
1 V2 i V3
4) sinx =2, X € (0;2r); 5) sin2x =2, x € (2;2); 2)cos(1 -x) =2, x €E(5;7);

2. Pemite ypaBHEeHUeE.
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1) sin x + sin 3x = 0; 2) sin 2x + cos X = 0; 3) sin 3X = - COSX;

1 1
4) SINX + COSX = sinx + cos x

Yposens b.
x 1 im 11w 1

1)cos2=-2,XE(7; 2); 2)sin(2-x) =2, x €(-1;4);

3) sin x = cos 4x; 4) sin®x + cos® x = cos X

2. OTBeTHTE HA KOHTPOJIBHBIC BOITPOCHI

YTOo 1oJIe3HO UMETh B BUAY IIPU PEIIEHUN TPUTOHOMETPUYECKUX YPABHEHU?

3. OopmuTe oTUET U CceIalTe BBIBOJ 110 IPAKTUYECKOM padoTe.

IHPAKTHYECKASA PABOTA Ne 45

Pemienue ypaBHeHMi BHAa y=tg X U y=ctg X.
Ilesn padoThl: pemars ypaBHEHUS BUIA y=tg X U y=Ctg X.

PesyabraTrhl  (MeTampeaMeTHbIE): yMEHHE  OPOAYKTMBHO  OOIIAThCA U
B3aMMO/JICHCTBOBATh B IIPOLIECCE COBMECTHOM JACATEIBHOCTH, YUYUTBHIBATH IMO3ULUU
JIPYTUX  YYaCTHUKOB JIEATENbHOCTH, d(PPEeKTUBHO pa3pemarb KOH(IUKTHI;
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHONM MH(POPMAIMOHHO-TIO3HABATEIbHOM
NEATEIIbHOCTH, BKJIIOYass YMEHHME OpPHUEHTUPOBATBHCA B PA3JIMYHBIX HMCTOYHHUKAX
uHpopManuy, KpPUTUYECKH OLEHUBATh M HWHTEPIPETHPOBATH HHPOPMALHUIO,
MTOJIYy4YaEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB.
PesyabTarbl (mpeaMeTHbIE): BIIAJICHWE CTAHAAPTHBIMA IIPUEMAMHM  PELICHUS
PalMOHAIIBHBIX 151 UPpALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHWM UM HEPABEHCTB, HX CHUCTEM; HCIIOIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIE JISI TMOWCKA IyTH PELICHUS U
WJUTIOCTPALMK PEILICHNS] YPABHEHUN U HEPABEHCTB;
Bunbl gesrenbHocTu: Pemienue mo dopMynaM U TPUTOHOMETPHUYECKOMY KPYTY
MPOCTEUIIINX TPUTOHOMETPUYECKUX ypaBHEeHHU. [IpuMeHeHHe oOmMX MEeTOJ0B
pelIeHUs] YpaBHEHUN (IPUBEACHHUE K JUHEHHOMY, KBaJIpaTHOMY, METOJI Pa3JI0KEHUS
Ha MHOMHWTENIW, 3aMEHbl IEPEMEHHOI) NpU PEHIEHUH TPUTOHOMETPUUECKUX
YpaBHEHUM.

KpuTtepun onieHMBaHUA NPAKTHYECKUX padoT

1. omeHKa «OTIWYHO» BBICTABIsAETCA OOyvaromeMycs 3a 0e30mu009YHO
BBITIOJTHCHHBIC 3aJIaHds TIEPBOT0, BTOPOIO YPOBHS B IIOJIHOM OOBEME C YYETOM

PAalMOHAIIBHOCTU BBIOPAHHBIX PELIEHUI;
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2. OLIEHKAa «XOpOIIO» BBICTABJsIETCA oOOydaromemycs 3a paboTy,
BBIIIOJIHEHHYIO B IIOJTHOM 00BEME C HEIOUETAMM;

3. OIIEHKa «YJOBJIETBOPUTEIBHO» BBICTABIAETCS OOydaroIIeMycss 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B MTOJIHOM 00BEME;

4. OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIAETCA oOOydarolmeMycs 3a

BBIIIOJTHCHHBIC 3aIdHUA IICPBOTI'O YPOBHA B HC IIOJIHOM o0BeMe.

Xoxa pa0oThI:
Yposens A.

1. Pemmre ypaBHEHNE HA YKa3aHHOM POMEKYTKE

T 3n

1) tgx = - V3, xE (0:2n); 2) ctgx = V3, xE (2:2): 3) tg (2x — 3) = -1, x€E (10;11);

2. Pemte ypaBHEHHUE.

1) tgx — 2 sinx = 0; 2) sin 2x - V3cos 2x = 2sin 5x

Yposens b.

1) ctg (3x —2) =1, xE (3;4);

2) sin 3X — c0s 3x = V2 cos 5x

2. OTBETbTE HA KOHTPOJIbHBIE BOIPOCHI

Kak pemiaroTcsi OCHOBHBIE TUITBI TPUTOHOMETPUUYECKUX YPAaBHEHUM?

3. OopmuTe OTUET U CcAENalTE BBIBOJ 110 MPAKTUYECKOHN padoTe.

INPAKTHYECKAS PABOTA Ne 46
OcHOBHBIE MeTOAbI PellICHUSI TPUTOHOMETPHUYECKUX YPAaBHEHUIA.
e padoThl: HAYYUTHCS PEIIATH TPUTOHOMETPUUECKHE YPABHEHUSI.

Pe3syabTarbl  (MeTampegMeTHbIE): yMEHUE  MPOAYKTUBHO  OOIIATHCS U
B3aMMOJICMCTBOBATh B MPOIECCE COBMECTHOM IEATEIbHOCTH, YYWUTHIBATH MO3ULIUU
JIPYTUX  YYaCTHUKOB  JI€ITENIbHOCTH, JA(PQPEeKTUBHO pa3pemarb KOH(IMKTHI,
TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSITENbHOM MH(POPMalMOHHO-TIO3HABATEIHHOM
NEeSTEIBbHOCTH, BKIIIOYAsi YMEHUE OpPUEHTHUPOBATHCS B PA3NIMYHBIX HCTOYHHUKAX
uHbOpMallMK, KPUTHYECKH OICHMBaTh M HMHTEPHPETUPOBATH HH(OPMALIHUIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB.

PesyabTarsl (IpeAMeTHBIE): BIAJCHUE CTAaHAAPTHBIMU IIPUEMAMH PELICHUS
palMOHAIBHBIX U VPPALMOHAIBHBIX, MIOKa3aTeJIbHbIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHU W HEPABEHCTB, HMX CHUCTEM; MCIOJb30BaHUE
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TOTOBBIX KOMIBIOTEPHBIX NPOTrpaMM, B TOM YHUCIE ISl MOWCKA IMYTH PELICHUS U
WJUTFOCTPAllMU PEUICHUs YPABHEHUN U HEPABEHCTB;

Buabl nestenbHocTH: Pemienne mo ¢opmyiamM M TPUTOHOMETPUYECKOMY KPYTy
OPOCTEUIINX TPUTOHOMETPUYECKUX YypaBHEHUW. [IpuMeHeHue oOIIMX METO/IOB
pelIeHus] ypaBHEHUN (MpUBEACHHUE K JTUHEHHOMY, KBaJIpaTHOMY, METO/1 Pa3I0KEeHUS
HA MHOXHUTEIM, 3aMEHbl TEPEMEHHOW) TMpHU PEIICHUH TPUTOHOMETPUUECKHUX
YPaBHCHUU.

Kpurepuu oneHuBaHus NPaKTUYECKUX PadoT

1. OLICHKAa «OTJIMYHO)» BBICTABJISICTCA o6yan0meMyc;I 3a 0e30mMO0YHO
BBIIIOJIHCHHBIC 3aAaHusl IICPBOIrO, BTOPOI0 YPOBHA B ITOJHOM o0BeEME C Y4€TOM
pPaduOHAJIbHOCTH BBI6paHHI>IX pemeHI/Iﬁ;

2. OIOCHKAa «XOpOoIIO» BbBICTABJLACTCA O6Y‘I&IOHICMYC$I 3a pa60Ty,
BBIIIOJIHCHHYTO B ITIOJIHOM o0BeMe ¢ HEOO0UYCTaMU,

3. OOCHKAa  «YAOBJICTBOPUTCIIbHO)  BBICTABJIACTCA O6y‘{aIOHICMYC$I 3a
BBITIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B IIOJITHOM O6’b€Me;

4, OOCHKAa «HCYIOBJICTBOPHUTCIBHO» BBICTABJISICTCA O6y‘{aIOHl€MYC$I 3a

BBITIOJIHCHHBIC 3a/laHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0OBeMe.

Xoxa padoThI:
Yposens A.

Pemmnre ypaBHeHue.

3
1) 3sin? X + cos?X = 5c0s X; 2) 2sinx+1 +sin X =3; 3) sin X + 2cos x =0

1
4) sin?> X =2 c0s? X + 2 c0S 2X; 5) cosx—1 + COS X + 2 =0; 6)3sin X —cos X =0

3 2
7)sinxtgx =2 8)2sinx + 5sinx cos x — 3cos’x =0 9) ctg 2x — tg 2x = 3 tg 4xX

Yposens b.

1) cos?x — 4 cosZ(E) —1=0 2) 3sin®x + 4sin x cos X — 7c0s’x = 0

x
3) 1 - cosx = 2tg2
2. OTBeThTE HA KOHTPOJIbHBIE BOMPOCHI
Kak, 3Has 0HO pelieHre NpoCcTeNIero TPUroHOMETPUUECKOT0 YpaBHEHUS, HAUTH
BCE €r0 penieHus?

3. Odopmute OTYET U cAeNaNTe BHIBOJ IO MPAKTHUUECKOM padoTe.
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MNPAKTUYECKAS PABOTA Ne 47
Penrenne TPUrOHOMETPHYECKHX HEPABEHCTB.
Heab paboThI: HAYYUTHCS pelIaTh TPUTOHOMETPUYECKUE HEPABEHCTBA.

Pe3yabTaThl  (MeTampeAMeTHbIE): yMEHHE  NPOAYKTUBHO  oOmIaTbcs U
B3aMMOJICIICTBOBATh B MPOIECCE COBMECTHOW AEATEIBbHOCTH, YUUTHIBATH MO3HUIIUU
APYTUX  YYaCTHUKOB JIEATEIbHOCTH, J(G(EeKTUBHO paspemarb KOHQIUKTHL
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON HMH(POPMAIIMOHHO-TIO3HABATEIHLHOM
JESTENIbHOCTH, BKJIIOYAash YMEHHE OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHHKAX
uHpOpMallMK, KPUTHYECKH OICHHBAaTh M HMHTEPHPETUPOBATH HWH(MOPMAIIHUIO,
MOJTy4aeMyT0 U3 Pa3INYHBIX HCTOYHHUKOB.
Pe3yabraThl (mpeaMeTHbIE): BIAJCHUE CTAaHJAPTHBIMM IPUEMaMU pEIICHHUs
paloHaIbHbIX U UppalMOHAIbHBIX, MO0Ka3aTeNbHbIX, CTETEHHBIX,
TPUTOHOMETPUUECKUX YpPaBHEHUH U HEPABEHCTB, HUX CHCTEM; MCIOIb30BaHHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE i1 NOUCKA IYyTU PELIEHUS U
WUTIOCTPALMK PEIICHUs] YPaBHEHUIN 1 HEPABEHCTB;
Buabl fesiTeIbHOCTM: YMEHHE OTMEYaThb HA Kpyre peleHus MpOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

Kputepuu onieHuBaHus NPaAKTHYECKUX PadoT

1. omeHKa «OTIWYHO» BBICTABISETCA OOywaromeMycs 3a 0e30mu004YHO
BBITIOJTHCHHBIC 3a/laHus TEPBOT0, BTOPOIO YPOBHS B IOJIHOM OOBEME C Y4ETOM
paIoOHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2. OIICHKa «XOpOIIO» BBICTABISIETCA oOOydaromemycs 3a padoTy,
BBITIOJTHEHHYIO B ITOJITHOM 00BbEME C HE0UYCTAMH;

3. OICHKa «YyJIOBJICTBOPHTEILHO» BBICTABISICTCS OOydYaromemycs 3a
BBITIOJTHCHHBIE 3a[aHHsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OlleHKAa «HEYIOBJICTBOPUTEIIBHO» BBICTABISICTCS OOydJaromeMycst 3a
BBITIOJTHEHHBIC 33[aHHsI IIEPBOTO YPOBHS B HE TIOJTHOM O0BbeEMeE.

Xoa padoThI:
YpoBens A.

Peunre HepaBeHcTBaA.
1 1
1) sinx= 0; 2) cos 2x<0; 3) cos 2x=1; 4)sin 2x = -1; 5) sinx < -2; 2) sinx > -2;
L V3
6)sinx >4; 7)cosx> 2
Yposens b.
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V3 1 1
I)cosx<2; 2)cosx>-2; 3)cosx<3; 4)sinx<-
2. OTBeThTE HAa KOHTPOJIHLHBIE BOITPOCHI

1
3

Kak pemaroTcsi OCHOBHBIC THITBI TPUTOHOMETPUIECKUX HEPABCHCTB?
3. Odopmute OTYET U CAeNalTe BBIBOJ IO MPAKTHUECKOM padoTe.

MNPAKTUYECKAS PABOTA Ne 48
YucsioBasi mociie0BaTeIbHOCTD, CIIOCOOBI ee 3ajanusl. Boiunciienue npeaena
nocJjie0BaTe/IbHOCTU. beckoHeuHO yObIBaloIasi reoMeTprUUYeCcKas
M0CJ1eJ0BATEJILHOCTb.
Henab: HAyuYnuTHCA ONPENEISATh YUCIOBYIO MOCIEI0BATENLHOCTD, BBIYUCISATH TIPEIe
MOCIIEA0BATEIHLHOCTH
PesyabTarhi:
npeomemmuvle:
- c(OpMHUPOBAHHOCTh TMPEACTABICHUH O MaTEeMAaTHYECKHX TOHATHAX Kak
BOKHEUINIUX MAaTeMAaTHUYECKUX MOJIENAX, IO3BOJISIONIUX OIKCHIBaTh W H3ydaTh
pa3HbIE TPOIECCHI W SIBJICHUS; TOHWMAaHHE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;
- BJIAJICHUE METOJaMH JIOKAa3aTeJIbCTB W QJITOPUTMOB pEUICHUS, YMEHHE WX
MIPUMEHSTH, TPOBOUTH JOKA3aTEIbHBIC PACCY)KICHHSI B XOJC PEIICHUS 3a/1a4;
- c(OopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MATEMATHYECKOTO
aHaJM3a ¥ UX CBOMCTBAX, BJIAJCHUEC YMCHHUEM XapaKTePU30BaTh MOBEACHUE QYHKITHH,
WCIIOJIb30BAaHUE TIONYYEHHBIX 3HAHWM [IJI1 ONWCAHUS W aHajdu3a pPeallbHbIX
3aBUCHUMOCTEH;
Memanpeomenmuuple:
- YMEHHE CaMOCTOSITEIIbHO ONPEACNISITh LEeTU NCSITEIbHOCTH M COCTABJISATh TUTAHBI
NESATETBHOCTH; CAMOCTOSTEIIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JESATEIBHOCTD, HCIIOJIB30BaTh BCE BO3MOXKHBIC PECYpChl IS JOCTHIKCHUSI
MOCTABJICHHBIX IIEJICH W pealu3aluy IJIAaHOB JESATEIHLHOCTH, BHIOMPATH YCHEITHBIC
CTPaTEeTUH B PA3TUIHBIX CUTYaIIHSIX;
- TOTOBHOCTh W  CIIOCOOHOCTH K  CaMOCTOATENHHOM  WMH(OpMAIMOHHO-

MMO3HABATEILHOU ACATCIIbHOCTHU, BKJIIOYad YMCHHC OPUCHTHPOBATHCA B PA3JIMYHBIX
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UCTOYHHMKAX WHGOpPMAIMK, KPUTUYECKH OIICHWBAaTh W  HHTEPIPETUPOBATH
uH(pOPMAIINIO, TOTYYaEMYIO U3 Pa3TNYHBIX HCTOUHUKOB;
JIUYHOCMHDbLE:.
- c(hopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE;
HayKH, CpPEJICTBE MOJICIUPOBAHUS SIBJICHUM M TMPOIECCOB, HAESIX U MeToAax
MaTEMaTUKH;
- pa3BUTUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHHUS,
AITOPUTMHYECKON KYyJIBTYPbl, KPUTUUYHOCTH MBIILJIEHUS HA YPOBHE, HEOOXOIMMOM
1St Oyayiien npodecCUOHAIBHOM NeATeNbHOCTH, JJIsl MPOAOJIKEHUSI 00pa30BaHUs U
caMo0Opa3oBaHUs
Buabl 1esiTeIbHOCTH:
O3HaKOMJICHHE C TTOHITHEM YMCIOBOM MOCIEI0BATEIBHOCTH, CIIOCO0AMU €€ 3a/1aHus,
BBIUHUCIICHUSMHU €€ WieHOB. O3HAaKOMJICHHE C BBIUMCIEHUEM CyMMbl OECKOHEYHOTO
YUCJIOBOTO psiJla HAa MPUMEPE BBIYUCICHUS CYMMbl OECKOHEUHO YOBbIBaroIIen
r€OMETPUYECKON MTPOTPECCHH.
Pemenne 3amay Ha mnpuMeHeHue (OpMyTbl CyMMBbI OECKOHEYHO YOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
Kpurepuu oueHuBaHus:
1. OIICHKA «OTJIMYHO» BBICTABISAETCS oOydaromemycs 3a paboTy, BHITTOJTHECHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHU;
2. OIICHKA «XOPOIII0» BBICTABJISETCS 00yJaromeMycsi 3a paloTy, BHINOTHEHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;
3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABIsIETCS oOOydawlieMycs 3a padorty,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBMIHLHO BBITIOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl);

- OIICHKa «HEYJIOBJETBOPUTEIHLHO» BBICTABIIECTCA OOydaromeMycs 3a pabory,
BBITIOJIHEHHYI0O B HE TMOJMHOM o0beme (MeHee 50% mpaBUIBLHO BBITOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl).

Xox padoThI:
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I. 3anmumuTe mepBhIe MIECTh WICHOB MOCIICI0BATEIFHOCTH, 3aTaHHON Pa3TMIHBIMU
criocooamu:

1) a, — n-e HATYpAARHOE YKC0, gensiieect Ha 6;
2) a, — n-e npocToe HHCAO;
3) @, — n-e HATYPANLHOE YHCAO, ABTAIOUICECH NOTHEIM KBagpaToM; |I.
4) @, — ocTaTok OT AedeHusA uucna 2" Ha n;
5) a, — ocTaToOK OT AeaeHus Ha i uncaa 3%;
s — 0 a

B)a,=2%+1;
n-1
TNa, = =1 1.

N300pa3nuTh Ha YUCIOBOW MPSIMOW HECKOJIBKO YJIEHOB MOCIEIO0BATENBHOCTH {Xn} H

BbISICHUTDL, K KAKOMY YHCJIy OHH HpI/I6JII/I)KaIOTCSII
X — 1 X, = (—1)" xr — n+1 xr — n—2
D=5 T 3T gt
I11. COCTaBBTC OIHY U3 BO3MOKHBIX (I)OpMYJI N-ro 4JICHa I1oCJaca40BaTCIIbHOCTHU I10

IICPBLIM IIAATH €C YJIICHAM!

1)0,1,2,3,4, ... 2)-1,-2,-3,-4,-5,..;  3)5,10,15, 20,25, ...;
4)6,12,18,24,30,..; 7)3,9,27,81,243,...; 8) 9,16, 25, 36, 49, ... ;
9)5,6,7,8,9,... 10)10,9,8,7,6,... 11)4,8,12, 16,20, ...

IV. Haiigutre cymmy reometpudeckoit mporpeccu (by), ecu:
1) b;=3,9=%; 2)b;=-1,0=0,2; 3)b;=-5,0=-0,1 4) by =2,9g=-%
V. Beruucnure:

1,1

1 1
1) 2+1+§+Z+...; 2)49+7+1+F+F+...; 3)125+25+5+1 +...

V1. Beruucnure npenensl

2 xt -1 x: -4 2 4 2
1) lim———: 2 s —_— i - .
}J']-I—lil_ri-kl ]Iruﬁ:a E}lexgwxuﬂi 4}11—?:!,3:34_1.
R S | . 2.1'2—.::+1
o) lim—: ) lim——M—,
X —#u) Ex & —a _‘EE +E
] 2
1) lmg : 2) lim X =6 oy lim V2L i
I Sil'l-- 2wl e n}'i'l'_'i' xeal} X BT
Jx? - S .
5) lim[ T A 1]; 6) lim 21— ¥2xX+1
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INPAKTHYECKASA PABOTA Ne 49
I'eomeTpuyeckuii ¥ MeXaHMYECKHH CMBICJ POM3BOIHOM.

Ilesib: HAYYUTHCS ONPENENATh FTEOMETPUUECKUN U MEXaHUYECKUN CMBICT

MIPOU3BOTHOU
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Pesyabrartsl:

npeomemmsle: - CHOPMUPOBAHHOCTH MPEACTABICHUN O MaTEeMAaTHUECKUX TOHSTHIIX
KAaK Ba)XKHEHIIUX MAaTeMaTHYECKHX MOJEIAX, MO3BOJISIIOIIMX ONUCHIBATH U W3Yy4yaTh
pa3HbIle TPOLECCHl W SBICHHS; IMOHUMAaHHE BO3MOXHOCTH AaKCHOMAaTUYECKOIO
OCTPOCHUSI MATEMATUYECKUX TEOPUH;

- c(OpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MATEMATUYECKOTO
aHaJM3a ¥ UX CBOMCTBAX, BIAJCHIUE YMCHHEM XapaKTepHU30BaTh MOBEICHNE (DYHKITHM,
UCIIOIb30BAaHUE TIOJYYEHHBIX 3HAHUM 11 ONUCAaHHWS W aHalIW3a peajlbHbIX
3aBUCHUMOCTEH;

Memanpeomemuule:

- YMEHHUE CaMOCTOSITEJIBHO OINPEAEIIATh LUEIU AEATEIBHOCTH U COCTABIATH IIJIaHbI
JNEATENBHOCTH; CAMOCTOSATENBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
HNEATEIBbHOCTh;, HCIIOJb30BaTh BCE BO3MOXHBIE PECYpPChl I JOCTHXKECHUSA
MOCTABJICHHBIX 1IEJIEH U peanu3aluy IJIAaHOB JESATEIHbHOCTH;, BHIOMpATH YCHEIIHBIC
CTPATETUH B PA3JIMYHBIX CUTyalUsIX;

- TOTOBHOCTH W  CIIOCOOHOCTH K  CaMOCTOATENbHOM  MH(OpMaAIMOHHO-
MO3HABATEIbHOW JEATEIbHOCTH, BKJIIOYAs YMEHUE OPHEHTHUPOBATHCA B PA3IMYHBIX
UCTOYHMKAX WHGOpMAIMK, KPUTUYECKA OLICHUBAaTh W  HMHTEPIPETHUPOBATH
uH(MOpMaIUIO, TTOJIYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

JIUYHOCHHDbIE:

- c(opMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCAIHLHOM S3BIKE;
HAayKH, CpPEICTBE MOJICIUPOBAHUS SIBJICHUH M TPOIECCOB, HIAEIX M METOJax
MaTEMAaTUKH;

Bujambl nesasTe IbHOCTH:

N3yuenne u QopMyaupoBaHHEe MEXaHUYECKOTO U T'E€OMETPUYECKOrO0 CMBbICIa
MPOM3BOJHOW, W3YYEHHE aITOPUTMa BBIUKMCIECHUS NPOU3BOJAHOM Ha MNpUMEpE
BBIYHCIICHUS] MTHOBEHHON CKOPOCTHU U yTI0BOTO KO3 (HUIIMEHTa KacaTeIbHOM.
Kpurepuu onenuBanus:

1. omeHKa «OTIMYHO» BBICTABISACTCA OOydJaromemMycss 3a paboTy, BBIMTOJTHEHHYIO

0€301100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATLHOCTH BHIOPAHHBIX PEILICHUI;
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2. OIICHKA «XOPOIIO» BBICTABISIETCS OOydaromemMycsi 3a paboTy, BHIMOJTHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;

3. OIIGHKa «YyJOBIICTBOPUTCIIBHO» BBICTABIIICTCS OOydaromemycs 3a paboTy,
BBITIOJITHCHHYIO B HE TOJHOM 00beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a/1aHUM OT 00IIero o0ObeMa paboThl);

- OlIEHKAa «HEYJOBIICTBOPUTCIIBHO» BBHICTABISACTCA OOydJaromemMycs 3a padoTy,
BBITIOJITHCHHYI0O B HE TOJMHOM o0beme (MeHee 50% TmpaBUIBLHO BBITIOJHEHHBIX
3a/1aHU# OT 00I1Iero 0ObemMa paboThl).

Xoxa padoThi:

1. HaliagmTe TaHreHC yrJjia MeXXJy KacaTeJbHOH K rpad@uky
dyHKOUM y = h(x) B TOUKe ¢ abCIMCCOM X, U OCBIO X:

a) h(x) = x® — 4x, xo = 1;

1, -
4’ -
3. B) h(x) = —x® — 2x2 + 2, xo = —1;

Ha pucynke 55 usoOparxkeH rpadpumk QyHKnum y=f(x) 1 Kaca-
TeJbHBIEe K rpaduKy B ToukKax A, B, C, D. OnpeneauTs 3HaK

y D.

/B \ y = f(x)

6) h(x) = Jx — 8, xo =

Onpenennre 3HAK yrJaoBOro Koadg@uiieHTa KacaTeJbHOI, 4
7 nmpoBefieHHOH K rpaduky pyHkmuu y = f(x), u3aobpaskeHHO- '
My Ha 3aJlaHHOM PHMCYHKe, B TOUuKax ¢ abcumuccamwu a, b, c:
a) puc. 41; ©) puc. 42. .
i/
[] \ _ y
i R B N>
WANG/AmHE NSRS | L5230 4 z
_2_1& 1.2 3,5 x 1 \
e B
Puc. 43 Puc. 44
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7] \
—
-4 -2 L~
.
\ ] - |0 3 b_|Xx
\ / /
/
.
L6 -4+ 21O o | [X
e e I

Puc. 45 Puc. 46
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YKaxnuTe TOUKH, B KOTODBIX NPOM3BOAHAA paBHA HYJIO, U
TOYKH, B KOTOPBIX IIPOM3BOAHAA He CYIIeCTBYET, eCJId Ipa-
6. Guk dyHKIUKM n300pakeH Ha 3aJaHHOM PHCYHKe: a)

a) puc. 43; 0) puc. 44; B) puc. 45; r) puc. 46.

3aKOH ABHIXEHHUSA 1

(s — B meTpax, t —
3a 4 c? KakoBa CKO]

0) MarepuanbHas TOUKa ABMXKETCS HNPAMOIMHENHO 110 3akoHy X(t) = 6t — 48t + 17,
r7ie X - pacCTOSIHUE OT TOYKU OTCYETa B METpax, t - BpemMs B CeKyHIaX, U3MEPEHHOE C
Hayana JBWkeHus. Haiiaure ee ckopocTh (B MeTpax B CEKyHAY) B MOMEHT
BpeMmenu t = 9c.

B) MarepuanbHas TOYKa IBUKETCS NPAMONMHEHHO 1o 3akoHy X(f) =t?+ 7t- 3,
I7Ie X — paccTosiHue OT TOYKM OTcueTa B MeTpax,! — BpeMs B CEKyHHax,
M3MEPEHHOE ¢ Havana JABWKeHus. Haliagute ee ckopocTh (B MeTpax B CEKyHAY) B
MomeHT Bpemenu t = 10c.

r) MaTepuanbHasi TOUKa JABUKETCS NPAMOIMHEHHO mo 3akoHy X(t) =12 — 13t + 23,
r7ie X - pacCTOSIHME OT TOYKH OTCYETa B METpax, t - Bpems B CeKyHIaX, U3MEPEHHOE C
Hayaya JBIKEeHHs. B kakoil MOMEHT BpeMeHH (B CEKyHJaX) €€ CKOPOCTh ObliIa paBHA
3 m/c?

1) MarepuanbHas TOYKa ABMKETCS NPSAMOJMHEHHO 1o 3akony X(t) = (1/3)t3 — 3% —
ot + 3, rme X - paccTosHME OT TOYKM OTCUETa B MeTpax,t- BpeMs B CEKyHJax,
M3MEpPEHHOE C Hayajla JABIKCHUA. B Kakoii MOMEHT BpeMeHH (B CEKyHIax) ee
CKOPOCTb OblIa paBHa 2 M/c?

IMPAKTHYECKAS PABOTA Ne 50
CocraBiieHHe YpaBHEHHsI KacaTeJIbHOM B 0011IeM BHUje

Henb: HayuuThcs pemaTh 3aadyd Ha COCTABIICHHE ypaBHEHHUS KacaTeIbHOW B
0o011IEM BHIE

110



Pe3syabrarbl: npeomemmnoie:

- c(hopMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATUSIX MAaTEMaTHUECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMM,
UCIIONIb30BaHUE TIOJYYCHHBIX 3HAHUN [UIsI OMMCAHUA M aHaldM3a pealbHbIX
3aBUCHUMOCTEH;

Memanpeomemnule:

- YMEHHE CaMOCTOSITEIbHO OMPECIATh eI ACSITeIbHOCTH U COCTABIATH IIAHbI
JESITEIbBHOCTH; CAaMOCTOSITENIbHO OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JESTeNIbHOCTD, HCIOJh30BaTh BCE BO3MOXKHBIE PECYpPCHl JUISI  JOCTHKEHUS
MOCTABJICHHBIX IEJeH U peanu3alfy IUIAHOB JAESITeIbHOCTH; BBHIOMPATH YCIICIIHBIC
CTpaTeruy B pa3jiNyuHbIX CUTYalUsX;

- TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOATENIBHOM  HMH(POPMAIMOHHO-
MO3HABATEJIbHON AESITEIbHOCTH, BKIIIOUAs YMEHHE OpPUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HMHPOpMAIUMM, KPUTUYECKH OLEHUBaThb M  HMHTEPIPETUPOBATH
uH(OPMAIINIO, TOTYYaeMYI0 U3 Pa3TUYHBIX HCTOYHUKOB;

JIUYHOCHIHDIE:

- c(hopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE;
HayKH, CPEACTBE MOJEIUPOBAHUS SBJICHMM W TPOLECCOB, HAESIX U METoAax
MaTeMaTHKU;

Buab! nesresibHOCTH:

CocraBneHue ypaBHEHHUs KacaTelbHOM B oOmeM Buzae. I[IpumeHeHue mnpaBui
g GepeHIUPOBAHUS ISl COCTABJICHUS YPaBHEHHUS KacaTeIbHOM.

Kpurepuu onenuBanus:

1. OLIEHKA «OTJIMYHO» BBICTaBIISIETCA OOydarouiemMycs 3a padboTy, BBIIIOJIHEHHYIO
0e301100YHO, B TOJIHOM 00bEME C YUETOM PAI[MOHAIBHOCTH BHIOPAHHBIX PEIICHMI;
2. OIICHKA «XOPOIII0» BBICTABISAETCS 00ydaromeMycsi 3a padoTy, BBHITIOJHEHHYIO
B IIOJIHOM 00bEMeE C HeJI0UeTaMu;

3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydallemMycs 3a padorty,
BBITIOJTHEHHYIO B HE MOJHOM oObeme (He MeHee 50% MpaBHIIBHO BBIMOJHEHHBIX

3a1aHuM OT 00IIero 00beMa paboThl);
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- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIAETCA oOydaromeMycs 3a pabory,
BBITIOJTHEHHYI0O B HE MOJAHOM oOwveme (MmeHee 50% TpaBUIBHO BBIOJIHEHHBIX

3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoxa pab6oThi:
3agaua ¢ pemenuem: Hammcarp ypaBHEHHE KacaTelbHOM K  rpaduky
GyHKIuK Yy=X? B TouKe Xo=3. CHenarh 4epTex.
Pewenue. 3anuiieM ypaBHeHHE KacaTelnbHOM K rpaduky ¢pyHkuuu Y=f (X) B Touke ¢
abcruccoit Xo B oomem Buae:  y=f (xo) +f '(Xo)(X-Xo).
Haxonum 3HaveHue JaHHON (QYHKIHMH B TOYke ¢ AaHHOW aOcmuccoi:  f (Xo)=f
(3)=3%=9.
Haxomum npomssoanyio f'(X)=(X?)'=2X 1 HaxoauM 3HaAYEHHE STON IPOM3BOIHON IPH
x=3.
Torna f '(Xo)=f"(3)=2-3=6.
[ToncraBuM HaigeHHble 3HaYeHHS f(X0)=9 u '(Xp)=6 B ypaBHEHHE KacaTCIIBHOM,
nonyyum: y=9+6-(x-3);  y=9+6x-18;

y=6X-9 — nuckomoe ypaBHEHHE KacaTeIbHOM.

Omeem: Yy=6Xx-9.
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Hanwucare ypaBHEHHEe KacaTeJbHOM K rpadpuky GYHKIUHK
y=7f(x) B Touke c abciuccoit x,, €cJHu:

1) f(x)=x3+x2+1, xo=1; 2) f(x)=6x—3x2, xo=2;
8) f(x)=-L, x=1; 1) f()=L, xo=-2;
x x
5) f(x)=cosx, x0=%; 6) f(x)=e", x¢=0;
1. 7) f(x)=Inx, xo=1; 8) f(x)=Vx, xo=1.
L _x-32
2. CocTaBbTe ypaBHEHHE KacaTelIbHON K rpaduky (yHKIUU Y =75 B Touke ero

IMEPECCUCHUA C OCbIO adcrmucc.

— 2 — .
3. Ha rpaduke pynkmum V = X (x° — 6x) gaiinure TOUKH, B KOTOPBIX KacaTelIbHbIC K
rpaduKy nmapajjIeIbHBI OCH a0CIHCC.

3ajgaua ¢ peumieHuem:

HMassl pyaxmun f(x)=—x*-2x—-3 u g(x)=x?+4x+6. Ha-
NUINUTEe ypaBHeHUe o0ujeil KacaTelbHOW K rpaduxkam
bysrnuit y=7,(x) n y=g(x).

VYpaBHEHHE KacaTeIbHOM - 3TO YpaBHEHHUE MPSIMON ¥ UMeeT BUJ Y=KX+D
OOrm1ast kacarelbHasi IepeceKaeTcs ¢ KaxabIM rpadukom B oaHOM Touke. Torma s
nepBoro rpaduka TOUYKy MepeCeYeHHUs ¢ KacaTeIbHOW MOXKHO HANTH U3 YpaBHCHUS -
x2-2x-3 = kx+b, 11 Broporo rpaduka n3 ypaBHeHUs X>+4X+6 = kx+b
1) -x2-2x-3 = kx+b
X2+2x+3+kx+b =0
X2+(2+k)x+(3+b) =0
KacarenbHass mMeer ¢ rpadMkoM TOJBKO OJHY OOIIYIO TOYKY, CJIJOBATEIbHO,
KOpEHb ypPaBHEHHUS JO/DKEH OBITh OJWH, @ 3TO BO3MOXKHO, KOTJIA JTUCKPUMHHAHT
paBeH HYIIIO.
D = (2+k)*4(3+h) =0
2) X2+4x+6 = kx+b
X*+4x+6 = kx+b
X?+4x+6-kx-b = 0
x*+(4-k)x+(6-b) =0

[IprpaBHUBaEM TUCKPUMUHAHT K Hyaro: D = (4-K)2-4(6-b) =0
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Tax kak kacarenpHas 0oOIIasi, 3HAYUT, AUCKPUMUHAHTHl O0OUX ypaBHEHUN JTOJIKHBI
OBITH paBHBI HYJIO BMecTe. Pelaem cucteMy ypaBHEHHIA:
{[2+ k) —4(3+b) = 0;

(4— k) —4(6—b) =0.

{4+4k+ k?—12—4b = 0;
16 —8k+ k> —24+4b = 0.
{k2+4k—8—4b = 0;
k*-8k—8+4b = 0
BbIuTeM MOYICHHO M3 IEPBOTO YPaBHEHHS BTOPOE:
12k-8b =0, b =3k/2 - moxcraBum B epBoe ypaBHCHHE:
k?+ 4k -8-4-3k/2=0
k?+ 4k -8-6k=0
k?-2k-8=0
ki=-2, k= 4
by =-2-32=-3, b,=43/2=6
Perrenune cocrout u3 asyx map uucen (k=-2; b=-3) u (k=4; b=6).
D10 03HAYACT, YTO rpadMKK UMEIOT JIBE OOINNE KacaTeabHbIC, YPABHCHHS KOTOPBIX:
y=-2X-3 u y=4x+6
4. CocTaBbTe ypaBHEHHE 00IIIEH KacaTeIbHOU K rpadukam QyHKIUH:

y=1¢ y=21
1) u
2)y=2r2—21'-|—?n y=5—r"+2r:

3)y=2x2—|—2I—|—9H y=6—x"

INPAKTHYECKASA PABOTA Ne 51
Bolruncienue npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMH
Lenb: HAayIUTHCS BBIUUCISATH TPOU3BOIHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHIMA
Pe3yabTartbl: npedmemnbsie:

- c(pOopMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MATEMATUYECKOTO
aHajM3a U UX CBOWMCTBAX, BJIaJCHUE YMEHHUEM XapaKTepu30BaTh MOBeJAeHUE QYHKINM,
WCIIOJB30BAaHME IIOJYYEHHBIX 3HAHUM JUIA OIMCAHMSA W AaHauu3a peajlbHbIX

3aBUCHUMOCTEH;
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Memanpeomemuule:
- YMEHHE CaMOCTOSITEJIbHO OMPECIATh eI ACSITeIbHOCTH U COCTABNIATH IIAHbI
JESTEIIEHOCTH, CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NESTETPHOCTD, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl ISl JOCTHOKCHHUS
MIOCTaBJICHHBIX IICJIE W pealn3alliy IJIAHOB JIEATEIHHOCTH; BBHIOMPAThH YCIICUTHBIC
CTpaTeruy B Pa3jINYHbIX CUTYaIUsX;
- TOTOBHOCTb M  CIIOCOOHOCTh K  CaMOCTOSATENbHOM  HMH(OPMALMOHHO-
MO3HABATEIILHON JEATEeIbHOCTH, BKIIIOUAsh YMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHMKAX HWHGOpPMAIMK, KPUTHYCCKA OICHWBAaTh W  HMHTEPIPETHPOBATH
nH()OpMAITHIO, TTOTYIaeMYIO U3 PA3INIHBIX HCTOYHUKOB;
JUYHOCMHDbIE:
- c(opMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAJIHLHOM SI3BIKE;
HayK{, CPEICTBE MOJICIUPOBAHMS SBJICHUN M TIPOIECCOB, HACSIX U METOjax
MaTeMaTHKH;
Buabl nesiTeIbHOCTH:
O3HaKOMJICHHE C TIOHATHEM MPOU3BOAHON. Y CcBOeHUE mpaBuil AuddepeHIIMpOBaHMs,
TaONMWIBI ~ TPOW3BOAHBIX  DJIEMEHTAPHBIX  (QYHKIUHA,  TpUMEHEHUE  JJIA
muddepentpoBanus QyHKIIHMA.
Kpurepuu oueHuBaHus:
1. OLIEHKA «OTJIMYHO» BBICTABISIETCA OOydaroniemMycs 3a paboTy, BBIIIOJHEHHYIO
6e301H100YHO, B TIOJITHOM 00bEME C YUETOM PAIIMOHATIEHOCTH BEIOPAHHBIX PEIICHHIM;
2. OIICHKA «XOPOIIIO» BBICTABJsICTCS 00yJaromemMycsi 3a padoTy, BBHITIOJTHEHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTaBIAETCA oOyuarolmeMycss 3a padory,
BBHITIOJTHEHHYIO B HE TMOJHOM oObeme (He MeHee 50% mpaBUIILHO BBIMOJIHEHHBIX
3a1aHUH OT 00IIero o0beMa padoThI);

- OIlEHKAa «HEYJOBIIETBOPUTEIHHO» BBHICTABJISETCS oOydJaromemycs 3a paborty,
BHITIOTHEHHYI0O B HE MOJMHOM oObeMe (MmeHee 50% TpaBHIBHO BBIMOJTHEHHBIX
3aaHuil OT 001Iero oobeMa padoThI).

Xoxa padoTbl
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1. Haiftu mpou3BOaHYIO (PYHKIIHH

1) y = 4x3,; 2)y=3x 3)y=4x3/1;
- 1
4)y = Ax?; 5)y = 3/8x; 6)y=35¥x 2.
> 2 2 1
Dy= —; Dy=—; 3y = ;
VY= 3 V= )y Yo
6 i 1
Yy=—; Y= —=:; 6)y= |
3. 3/x2 J4x3 x2/3
. HaiiTn npom3BOAHYIO (QYHKIIMHU:
1) x%+x; 2) x%—x; 3) 8x%; 4) —27x%;
5) —4x3; 6) 0,6x3; 7) 18x2+ 26; 8) 8x2-16.
IIponuddepernnnporath GyHKIHNIO:
1) 3x2—6x+6; 2) 6x2+5x-17;
3) x+12x% 4) x—8x%
5) x3+6x; 6) —12x°+ 18x;
4. T) 2x3-8x2+6x+1; 8) —3x%+2x%2—-x-5.
Haitru f'(0) u f'(2), ecan:
1) f(x)=x2-2x+1; 2) f(x)=x3%-2x;
5. 3) f(x)=—x%+2x% 4) f(x)=38x*+x+1.
6. Hairtu IIPOU3BOIHYIO
a) y = x% - Tx; B) ¥ = Tx* + 3% (ynxuun:
1) 6) y = Jx — 9x?; r) y = Jx - 5x2,
2) 1 1
a) y =~ + 4x; B) y=-;—6x;
x
6)y=-2vx - +; )y =8Jx+ 1. a) y = sinx + 3;
3) 6) y = 4cos x;
a) y = cosx + 2x; B) Y = sinx — 3x;
4). 6) y = 3sinx + cos x; r) y =2cosx +sinx.
5). a)x=x% ©O6)y=x9% B)yx=x% 1r)y=2x¥0,
1) Inx+sinx; 2) e*—sinx; 3) Vx—cosx;
4) iz+e‘; 5) tgx+Inx; 6) e*—ctgx.
6) x N
- _1 3 1 »
Hana GpyHKIUA f(x)—Ex —Ex + 3x.

1) Ucnionb3ys ompeneneHne IIPOU3BOAHOM, HaWTH [’ (x).
7 2) Haittn 3snauenue f'(x) B Touke x=0,1.

8 BeruncnuTe mpousBoaHvIio f'(x) DU TaHHOM 3HAYEHUM ADIVMEHTA X
1) f(x)=4x2 —3x2 - x— 1, x =—1;
2 f(x)=83x*—2x2+4x — 1, x = —1;
3)Ff(x)=1— x2 + x3 — x* + x5, x = 2.
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Hcnonbays omnpejesieHHe NPOM3BOAHOI, HANTH IPOU3BOAHYIO
bOYHKIUH:
1) f(x)=2x+3; 2) f(x)=5x-6;

9. 8) f(x)=-38x*+2; 4) f(x)=3x2+5x.

HPAKTHYECKAS PABOTA Ne 52
IIpumeHeHnre OCHOBHBIX IpaBuJI AU PepeHIupPOBAHNS
Heab: HAyIUTHCS MPUMEHATH OCHOBHBIE TIPpaBHiia AU PepeHInpOBaHUs
Pe3yabTarsl npeomemnuie:

- c(hopMHPOBAHHOCTH MPEACTABICHUII 00 OCHOBHBIX MOHSATUSIX MAaTEMaTHUECKOTO
aHaJM3a U UX CBOMCTBAX, BJIaJCHUE YMEHHUEM XapaKTepU30BaTh MoBeJeHUE HYHKIIUA,
WCIIOJB30BAaHME TIOJYYEHHBIX 3HAHWN IS OINKCAHUS W aHaju3a pealibHbIX
3aBUCHUMOCTEH;

Memanpeomemmuoie:

- YMEHHE CaMOCTOSITEIIbHO ONPEAENIATh LEJU ACSITEIbHOCTH U COCTABIATh IUIaHbI
NEATEIIBHOCTH; CAMOCTOATENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl JUIsl  JOCTHIKEHHUS
MOCTABJICHHBIX IEJIEH U pealu3aluy IJIAaHOB JESATEIHHOCTU; BHIOUPATH YCIICIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUsX;

- TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOATEJIBHOW  HMH(OPMAIMOHHO-
MMO3HABATEJIbHOW NIESITEIbHOCTH, BKJIIOYas YMEHUE OPUEHTHPOBATHCS B PA3IMUYHBIX
UCTOYHUKAX HWH(OpMalMu, KPUTHYECKH OIEHUBaTh M  HUHTEPIPETUPOBATH
MH(}OpMaIUIO, MOIYyYaeMYI0 U3 Pa3INYHbIX HCTOUYHUKOB;

JIUYHOCHIHDIE:

- c(pOopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK YHUBEPCAIbHOM S3BIKE;
HayKH, CpPEICTBE MOJECIUPOBAHUS SIBJIECHUWA M MPOLECCOB, HACIX M METOJax
MaTEeMaTUKH;

Buasbl nesiTeJ IbHOCTH:

YcBoenne npaBun auddepeHnnpoBaHus, TaOIUIBI MPOU3BOIHBIX AJIEMEHTAPHBIX
byHKUMA, TpuMeHeHue 11t quddepeHrpoBanns QyHKIUH.

Kpurepuu oueHuBanus:

1. OLIEHKA «OTJIMYHO» BBICTABIISIETCA OOydarouiemMycs 3a paboTy, BBIIIOJIHEHHYIO

0€301100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATLHOCTH BIOPAHHBIX PEIICHUI;
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2. OIICHKA «XOPOIII0» BBICTABISETCS 00yJaromeMycsi 3a padoTy, BHIIIOJTHECHHYIO

B ITOJITHOM 00BEME C HEOO0UYCTaMU,

3. OICHKAa «YIAOBJCTBOPUTCIIBHO)» BBICTABIIACTCA o6yqa}01ueMyc;1

3a paboTy,

BBIIOJIHEHHYIO B HE MOJHOM o0beMe (He MeHee 50% NpaBMIIBHO BBITOJHEHHBIX

3a/1aHUM OT 00IIero o0ObeMa paboThl);

- OLCHKa «HCYIOBJICTBOPUTCIIbHO)» BbLICTABJIICTCA O6y‘IaI-OHleMYCSI 3a pa60Ty,

BBIMOJIHEHHYI0O B HE NOJHOM o0beMe (MeHee 50% NpaBUIIBHO BBIIOJHEHHBIX

3a/1aHU# OT 00I1Iero 0ObemMa paboThl).

Xoxa padoTbl

1. Haittu mpoun3BoiHbIe (DYHKITUI:
1).

a) y = (x* - 1)(x* + 2); B) y=(x*+3)(x*—1);

2). . . - — — . -
3. a)y= [% + 1](2.1: - 3); B) Yy = [% + 8](535 - 2);
2) )Y = \/;COSJT; r)y= \/;sin x.
X, __x*
VY=o’ B) Y =3 4’
— xz [ — x
6)y—x2—'1, I‘)y—x2+1-
2. BerauciauTh 3Ha4CHUE TPOU3BOIHON (DYHKITHH:
17— 513
x2 — 1~
2) fx) = S22
x3 + 17
3x — 1
3) f(x) = 52—,
4)F'(2) - £(-2), ecom f(x)=x2-2i2
X
1-10* .

5) f'(0), ecu f(X):m,

6) (1); f(e): f@ : f(eij ecrmu f(x)=x-In x ;

3. [IponuddepenimpoBars PyHKITUU:

2
1) 1+.cosx; 2) Vx3x ; 3 x -2x+3;
sinx 3" +1 x2r4x+1
x_, X% 2* ~logo x sin x —cos x
1 e—e; 2 —20 3 ollA T VUL A .,
) x ) xln2 °’ ) x ?
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x = —2;
x = 1;
x = 2.

4) x2-x+1
SOAD
x“+x+1

4) 1-sin2x

sinx-cosx

a) y = xtgx;
0) y = sin x tg x;



4. Haiigute mpou3BOAHYIO (DYHKIIMH:

1) 2cos 3x; 2) —b5e?*; 3) —41n2x;
4) —3sin 2x; 5) i%e’zx; 6) 2e*—4e 2%,
5. HaliguTe npon3BOIHYIO (DYHKIIUU:
1 : 3
1) 6x*—9e3%; 2) Zx8+3s1n3x; 3) 3\x—4cos4x;
X 3
4) 5 1 det; 5) 1 4+ Lingy 6) 3tg2x—2Vx.
x? 3x3 2

6. Haiiti mpousBoaHy10 QyHKIUU:
Finx

1)y = xsinx; 2)y =xe™; )y =(x+1)Vx; 4 TZg 5) YV T

INPAKTHYECKASA PABOTA Ne 53
Bplruncienue nNpou3BOAHBIX CJI0KHBIX (PYHKIMA
Iesb: HAYYNUTHCS BEIYUCIIATH MPOU3BOIHBIC CIIOXKHBIX (DYHKITUN
Pe3yabrarthi:

npeomemuuwie:

- c(OpMHUPOBAHHOCThH MPEJCTABICHUIN 00 OCHOBHBIX MOHATUAX MATEMATHUYECKOIO
aHaJM3a U UX CBOMCTBAX, BIaJCHUE YMEHHUEM XapaKTepU30BaTh MoBeJeHUE HYHKIIUMH,
UCIIOJIb30BAaHME TIOJYYEHHBIX 3HAHWM IS OINKCAHUS W aHajdu3a pealibHbIX
3aBUCHUMOCTEH;

MemanpeomenHuvle:

- YMEHHE CaMOCTOATEJIbHO OMPEACIISITh e ESITEIbHOCTH U COCTABJISITh TUIAHBI
NEATEIbHOCTU; CAMOCTOATENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECypChl JUIsl  JTOCTHUKEHHS
MOCTaBJICHHBIX 1I€JIEM W peaau3alliu IUJIAHOB JCSTEIbHOCTH; BBIOMpATh YCIICIIHbIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUsX;

- TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOATENIBHOM  HMH(OPMAIMOHHO-
MO3HABATEJILHON NIESITEIBHOCTH, BKJIIOUas YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX
UCTOYHMKAX WHGOpPMAIMK, KPUTUYECKA OLCHUBATh W  HMHTEPIPETHPOBATH
nH(pOpMaIIo, MOTYyYaeMy0 U3 Pa3IMYHBIX HCTOYHUKOB;

JIUYHOCHHDIE:

- c(opMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE KaK YHUBEPCAIHLHOM S3BIKE;
HAyKH, CpPEJICTBE MOJECIUPOBAHUS SIBJICHUM M MPOLECCOB, HAESIX U MeToAax

MaTEMAaTHKH;
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Bujambl nesaTe IbHOCTH:
YcBoenne mnpaBmil AU(QPEpeHIIpPOBaHUs, TAOIHUIBI MPOU3BOAHBIX 3IEMEHTAPHBIX
byHKIUH, TpuMeHeHue 11 quddepeHunpoBanus QyHKITUH.
Kputepun onennBaHus:

1. OILICHKA «OTJIMYHO)» BBICTABIISIETCS 0OyYaroleMycsi 3a padoTy, BBIITOJIHEHHYIO
0e301K100YHO, B TTOJIHOM 00BEME C YUETOM PAMOHATLHOCTH BHIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBICTABISETCS 00yJaromeMycsi 3a padoTy, BHITOJTHCHHYIO
B IIOJIHOM 00bEME C HEJI0OUETAMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamlieMycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBHICTABIACTCA oOydaromeMycs 3a paborty,
BBITIOJIHEHHYI0O B HE TMOJHOM o0beme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX

3a1aHUl OT 00I1Iero 0OBheMa paboThI).

Xoxa padoTbl

Haiitu mpou3BOHBIE CIIOKHBIX (QYHKIIHI:
| 1) (2x-1)3% 2) (x+3)% 3) (8x%-2x)% 4) (x3—x2)3;

5) y=2%4x5+¢* +%; 6) y=+x-e*;  T)y=(x+2)e™; 8)y=sin(x?+5x+2);
9)y=+1-x*; 10)y=+2x-sin2x; 11) f(x)=(3x° - 42"+ 2x - 1)%

12) f(x)=(x®-2x%+3x+2)%.

1.

3lox—1 2x+3 1-x 2-5x
1 Bt _ ™ .
V2L 4m 228, gy ¢ [1=x gy 2o0x,
1-x
3) 2¢ ¥ +8cos1=%X; 4) 5sin 2X+3 _44/_1 .
2 4 x-1
3 1 9 3 3-5x
5) \/—— —8cos X—%; 6) 6 — 1 L4 2,
2-x 3 (2._x)2

1) log, (x® +4); 2) 2x+38x,
2. x-2
3) tg°2x; 4) 1n 2"

V.

120



C.2

1) Vx®+1-ctgdx; 2) e?sin®3x;

3) Vx-sin4x; 4) 3 2*.cos(3-2x).
1 .
5)7 =29 )y =(B-29*; 7)y =V +T; gy =V@x - 1)
cos 2x 2inx+3 Ssin3x

9)Y =T 1007 T2 1)y = Bx+5)cos’x; 12)Y T Geaass;
13)}! = {:51' + ?:}3].11 (5:‘[’: + ?j

o » 2
1) y=y3x2-Jx; 2)y= xs"zlgx: 3) y =215 4) y = x*cos2x;
cos* 2x
ln(l—3x) ; _fLg LR
S) y = e¥inx. - + 7) y = arcsin2x; 8) y = tg (3.1:-— :

INPAKTHYECKAS PABOTA Ne 54
HccnenoBanue pyHKUMHM HA MOHOTOHHOCTD
Hean: HayuuThCs uccnea0BaTh GYHKIIUIO HA MOHOTOHHOCTD
Pesyabrarsi:

npeomemHuuwle:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUI 00 OCHOBHBIX MOHSATHUAX MAaTE€MaTUYECKOTO
aHaJIM3a U UX CBOWMCTBAX, BIaJCHUE YMEHHUEM XapaKTepU30BaTh MoBeAeHUE HYHKIIUMH,
WCIIOJb30BAaHME TMIOJYYEHHBIX 3HAHWM IS OINKCAHUS W aHajdu3a pealibHbIX
3aBHCUMOCTEH;

- c(OpMUPOBAHHOCTH TMPEJCTABICHUNA O MaTEMaTUYECKUX TIOHIATHSIX Kak
BOKHEHIIMX MaTEeMaTUYECKUX MOJEIAX, IO3BOJISIONIMX OIUCHIBATh M H3y4aTh
pa3HbIC MPOLIECCHI U SBJICHUS;

- BIAQJEHHUE METOJAaMH JOKa3aTeJIbCTB M QITOPUTMOB PEUICHUS, YMEHHE HX
MIPUMEHSTh, TPOBOJIUTH I0KA3aTEJIbHBIC PACCYXKICHUS B X0/ PEIICHUS 3a/1a4;

- BIAQJEHUE  CTAHJAPTHBIMU  [PUEMAMHU  PEIICHUS  pAlMOHAIBHBIX U
HppalmoHaIbHbIX, MOKA3aTEeJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUIECKUX YPABHCHHUUN U
HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM
yucjae i TOWCKAa NYTH PEIICHUS W WUIIOCTPalMy PEIICHUsT YpaBHEHHU W
HEPABECHCTB;

mem anpewnemnbte:
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- YMEHHE CaMOCTOSITEILHO ONPEETATh LU EITEIIbHOCTH U COCTABJIATD IJIAHbI
JEeATENBbHOCTH; CAMOCTOSITENIBHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEeSITENBbHOCTD; UCTIOJIb30BATh BCE BO3MOXKHbBIE PECYPCHI JJISl TIOCTUKECHUS
MTOCTABJICHHBIX IEJICH U peann3alliy IIaHOB JICATeILHOCTH; BEIOUPATH YCIIEIITHBIC
CTpaTeTuy B Pa3IUYHBIX CUTYalIHSIX;
- TOTOBHOCTb M  CIIOCOOHOCTb K  CaMOCTOATENbHOM  MH(OpMaMOHHO-
MO3HABATENIbHON NIESITEIbHOCTH, BKJIIOYas YMEHUE OPUEHTHPOBATHCS B PA3IMUYHBIX
UCTOYHMKAX MWHPOpMAIMKM, KPUTHYECKH OLEHHUBATh W  HUHTEPIPETHUPOBATH
nH(pOpMaIIIO, MOTYyYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;
Buabl nessTe1bHOCTH:
N3yyenue TeopeM O CBS3U CBOMCTB (DYHKIIMH U MPOU3BOJIHOMN, HOPMYITHUPOBKA UX.
[IpoBeneHre ¢ TMOMOIIBIO MPOU3BOAHOM UCCIENOBaHUA (YHKUHMH, 3aJaHHOU
dbopmysoil. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMM M TPOU3BOJHOM MO HX
rpadukam.
KpuTtepun oneHnBaHus:
1. OIICHKA «OTJIMYHO» BBICTABJISAETCS O0Oydaromemycs 3a padoTy, BBIITOJIHESHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHU;
2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yUaromeMycsi 3a padoTy, BBITIOJIHEHHYIO
B [TOJTHOM 00bEME C HEJIOUETAMH,
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABIsIETCS oOOydalliemMycs 3a padory,
BBITIOJIHEHHYIO B HE TOJHOM 0o0beme (He meHee 50% mpaBUIIHLHO BBHIMOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl);

- OLEHKAa «HEYJOBJIETBOPUTEIBHO» BBICTaBJIsETCS oOydarouiemycs 3a padory,
BBITIOJIHEHHYI0O B HE TOJMHOM o0beme (MeHee 50% mpaBUIBLHO BBITIOJHEHHBIX

3a/laHuii OT o01Iero oobeMa padboThl).

Xox padoThi:

1. Onpenenure NPOMEKYTKA MOHOTOHHOCTH (PYyHKIIUU:

1) alu = ¥2 — Br + 4- By = —x%2+8x — 7:
a) y = x* + 2x;

2

) 6) y = 60 + 45x — 3x* — x%;

B) y = 2x® — 3x® — 36x + 40;

r) y = —x° + bx.



2. Uccnenyiite GyHKIMIO HA MOHOTOHHOCTb:

1)
a) y = x* — 2x% — 3; B) y = —3x* + 4x® — 15;
6) y = —x*> — x; r) y = 5x°> — 1. a) y
o) y =
2) )
a) y = \/3x — 1; B) y = V1 — 2x;
3) 6) y = V1 — x + 2x; rNy=+V2x -1 — x.
3.
Jokaxxkute, uTo 3amaHHAA PYHKIINA BO3pacTaeT:
a) y = cos x + 2x; B) ¥y = sinx + x? + x;
0) y =x%+ 3x3 + Tx + 4; r) y =x%+ 4x3% + 8x — 8.
JJokaXuTe, YTO 3afaHHaAaA PYHKIHUA yObIBaeT:
a) y = sin2x — 3x; 6) y = cos 3x — 4x.

JokarxkxuTte, 94T0 PYHKIITUSA MOHOTOHHA HA BCEIl YMCJIOBOM IIPsA-
MO} YKa)»XHUTEe XapaKTe€p MOHOTOHHOCTH:

a) y = x5 +6x2% —7; B) Yy =x —cosx + 8;

6) y = sinx — 2x — 15; r) y =11 - 5x — x3.
4. 1) Jokaxure, 4To GyHKUHUS SBISIETCS MOHOTOHHOM Ha BCeil oOnactu
OIIpeEICHUS

1 1 .
E}H=EI3—IE+J:—E;ﬁ]y=§l’3'—'.-‘:2“-‘1'4“5:9]1!":-1'"'5"“::

ryy=cosx +3x; a)y=x + 2ln{x + 3).
2) Hailignre npoMe:xyTrH poapacTanua (yvosIpanua) Gpyarmmm.

n',ly'=:r:3+ﬂx*—15x+3:ﬁ]y-.r*"-—4.r“;Bj‘;;:_luﬁ;
x* =1 X
r)y= :
x
5.

1) Haiigure OpoMesKyTHH MOHOTOHHOCTH (DYHKLIMH.

?rx-4 2x -3
=— 0y = - =[x = 2)e*~; = — pif,
a) y e Yy=——TiBy=(x-2eTiry=x-¢

2) Ilpn xakux oHaueHHAX napaMerpa a pyuruus y = f(x) Gyvaer
MOHOTOHHA Ha ofjacTi onpefeneHuna’?

a) f(x) = x¥ + ax; 6) f(x) = ¥ - 2x% + ax; B) f(x) = € - ax;

r) f(x)=sinx + ax.
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1) Hajignre npoMekyTKH MOHOTOHHOCTH GVHKIIMH i = flx).

a) fix) = xe™; 6) f(x) = .rll

x; B) Yy = EE.':"-r:.:r—l; r) f{x) = 8% - 32,

2) OnpeneanTe, NPHM KAKHX 3HAMEHHAX TAPAMETPOB (PYHKIHA I =
= f{x) obnagaer yRAIAHAKM CROCTBOM,

1
a) fix) = Ex“ +(a - 1) x* + 2 MOHOTOHHO BOAPACTACT HA MHOMKECTRE

JeliCTBHTENbHBIX YHCET;
OnpegenuTe, KAKO¥W 3HAK HMMeeT NPOM3BOAHAA (PYHKIIHU
y = f(x) B To4kax c abcuuccamu a, b, c, d, ecau rpaduk GyHK-
nuu u3obpa’xkeH HA PHUCYHKAax:

7. a) puc. 47; ©0) puc. 48.

v A
il oy
l ]
[}
+—1
1 1
- AN
4 1
(| B 2 ad
a o 5 |1 | c —F | x|
- N
i T~
I []
Puc. 47
y A
,/
o
P
P
-~
Y/ P
| -~
(v ] -~ -
<10 b < d x
/ -~
e
V -
//,
7
-4
Puc. 48
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OnpenenuTe NpoOMEXYTKH BO3pacCTAHHMA U yObBIBaAaHUA (PyHK-
nuu, rpadHK KOTOpOH H300paskeH Ha PHCYHKAaX:

a) puc. 47; ©0) puc. 48.

YA 77 \
y = f(x)h—
y = f(x)]_|
\\ Il . //
> 8 f >
-2 \ (0] 2 X —4 > (0) 213 \ X
| \
Puc. 49 Puc. 50
77 YA
p Y = '(x)
(0]
. —6 ol _~ £ 2.5 | 12.5 7
_— \ \\ —
\\\
y = F(x)\
Puc. 51 Puc. 52

9

ITo rpaduky Npou3BOAHON, M300pa’KeHHOMY Ha PHCYHKAax,
ompezesnTe, HA KAKUX NPOMEXYyTKax GdyHKIusa y = f(x) Boas-

pacraeT, a HA KAKUX — yOBIBaeT:
a) puc. 49; B) puc. 51;
6) puc. 50; r) puc. 52.

INPAKTHYECKAS PABOTA Ne 55

Omnpenesienue 3kcTpemyMoB ¢pynkuun. Haxo:xxnenue Han0o0Jb11ero u
HAUMEHbIIEro 3HaYeHus1 (PYHKIMH HA OTPe3Ke.

Hean paboThl: HAYYUTHCS ONPEAEISITh SKCTPEMYMbI (PYHKIIUH U HAXOJIUTh
HanOoJIbIlIee U HAUMEHBIIEE 3HAYCHUE
PesyabTarsl:

npeomemuuwle:
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- c(hopMHPOBAHHOCTH MPEACTABICHUII 00 OCHOBHBIX MOHATUSX MaTEMaTHUECKOTO
aHaJli3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIIHIA,
UCIIOJIb30BAaHUE TMOJYYEHHBIX 3HAHUW 1 ONHUCAHMS U aHajdu3a pealibHbIX
3aBHCHUMOCTEH;
- c(pOpMUPOBAHHOCTH TMPEJCTABICHUNA O MaTEMaTUYECKUX TIOHATHSAX Kak
BOXHEHUIIIMX MAaTEMAaTUYECKUX MOJIENSAX, IO3BOJSIONIUX OIKChIBATh W H3y4yaThb
pa3HbI€ MPOLIECCHI U SIBJICHHUS;
- BJQJICHUE  CTaHJAPTHBIMU  TNpPUEMaMHM  pEIICHUS  PAIMOHAIBHBIX U
MpPAIMOHATIFHBIX, IOKA3aTEIbHBIX, CTETIEHHBIX, TPUTOHOMETPHUUECKUX YpaBHEHUH U
HEPABEHCTB, UX CHUCTEM;
MemanpeomenHuvle:
- YMEHHE CaMOCTOSITENILHO OMPENEIATh [ENU ACITeIbHOCTH U COCTABIISTH IJIaHbI
JESITeIbBHOCTH; CAMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEsITeNIbHOCTD; UCII0JIb30BATh BCE BOZMOYKHBIE PECYPCHI JUIsl TOCTUKEHUS
MOCTaBJICHHBIX TIeJICH U peaTn3alliy IJIaHOB e TeIIbHOCTH; BRIOMPATH YCIICITHBIC
CTpaTEeTUH B Pa3TUYHBIX CUTYaIIMSIX;
Buabl nesiTtesIbHOCTH:
[IpumeHeHrne NPOM3BOAHOM MJIsi pEIIeHHs 3aJad Ha HAaXOXKJIEHHE HaumOOJIBLIETO,
HAaUMEHBIIIETO 3HAYEHUS U Ha HaX0XJICHUE IKCTpeMyma
Kpurepuu ouenuBanus:
1. OIICHKA «OTJIMYHO» BBICTABJISAETCS OOydaromemycsi 3a padoTy, BBIITOJIHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATLHOCTH BIOPAHHBIX PEILICHU;
2. OIICHKA «XOPOIIIO» BBICTABJISETCS OOyJaromemMycsi 3a padoTy, BBHITIOJTHEHHYIO
B IIOJIHOM 00bEMeE C HeJI0UeTaMu;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydawlemMycs 3a padory,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBMIHBHO BBITIOJHEHHBIX
3a1aHUH OT 00IIero o0beMa padoThI);

- OIICHKa «HEYJOBJIECTBOPUTEIHHO» BBHICTABIACTCA oOydarmeMycs 3a pabory,
BBITIOJTHEHHYI0O B HE MOJAHOM oOwveme (MmeHee 50% NpaBUIBHO BBINOJIHEHHBIX

3a1aHui OT 0011Iero 0ObemMa paboThl).
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Xox pa6oThi:
ITo rpaduky pyHKIUH y = f(x), H300pa’KeHHOMY HA PHCYH-
Ke, ONnpefejuTe TOYKH, B KOTOPHIX f'(x) He cymecTByer:

a) puc. 64; B) puc. 66;
1. 6) puc. 65; r) puc. 67.
y
/
/ 1\
-? 'I »
77
/
- \
N a ( .
O b x
/f
Y

3 Puc. 65

CroabKO TOUeK MHHUMYyMa uMeeT GyHKIUA Y = f(x), rpadbuk
KOTOPO¥ H300paKeH Ha PHCYHKe:

a) puc. 64; B) puc. 66;

0) puc. 65; r) puc. 67.
77 |

A

\

ad |
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CKOJIBLKO TOYEK MAaKCH]
bux KoTOpPOIT U3006paAIK/

a) puc. 64; B) pu
6) puc. 65; r) pu



7
/|
N7
\
/N \VA4
1/ N
a N ¢ N
J 1 b 0 d | e x
N,
P N/
J’/ Y
Puc. 67

HaiizuTe TOUKHM 3KCTpeMyMa 3aJaHHOH (QYHKIIUH H Oompene-
JIATEe UX XapakKTep:

a) y =7+ 12x — x5 B) y = 3x% + 2x2 - T;
4. 6) y =8+ 2x% — x4 r) y = x* — 8x2.
8 x 5
=2 - ==+ =
a) y x+x B) Y 5+x
5 6) ¥y =+2x - 1; I‘)y:(x—~3)4.
= X2 _ 5,2 _ 1.
a) y 5T " g% + 6x — 1;

6) ¥y = x® — 27x + 26;
B) y = x3 —Tx?2 - 5x +11;
6. DYy = —2x® + 21x° + 19.

Haiigure HaunboJblllee 1 HAaNMeHbIIEe 3HAYEHHUA 3aJaHHOI
7. GYHKIHMH Ha 3aaHHOM OTpe3Ke:

8 1

6)y = 2’ [Z’ 8:|; r) y = %, [0,3; 2].
8.
a) ¥y = 2sinux, [*g; TC}; B) y = 6 cosx, [—g; O];
6) y = —2cos x, [—2‘.1; —-g]; r) y = —0,5sinx, [——’23; g]
9.
a) y = tgx, [—g; ":;E]‘ B) y = —2tgx, [0: g};
6) y = -3tgx, [n; 4—;], ry-= %tgx, [—TE; *37:]
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10.

a) y = vz, [0; 9]; B) y = —Jx, [4; 16];
6) y = V-x, [-4; 0]; r) y = —J—x, [-9 —4].
a) y = 12x*, [-1; 2J; B) y = -3x", [0; 1];

6) y = —6x°, [0,1; 2]; )y = %x“, [-1; 3].
11.

a)y=x*-8x+19, [-1; 5];
6) Yy = x* +4x -8, [0; 2]
B)y = 2x° — 8x + 6, [-1; 4]

r)y = -3x> + 6x — 10, [-2; 9].
12.

Halizure HamGosblnee M HaMMeHblllee 3HAYCHUSA 3aJaHHON
GbyHKOMHM Ha 3aJaHHOM IIPOMEXKYTKe:

a)y = x* - 2x* +1,[0,5; +o0);

6) y = x — 2Jx, [0; +oo);

By = %xs - x*, (-o0; 1J;
A
P) y= 4 ’ (—OO; +OO)‘
x"+1

13. HaliguTe TOYKH SKCTpeMyMa 3aJlaHHON QYHKIIUU U OTIPEICTUTE UX XapaKTep
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1 .
1) I3=-1"-*2-1'“+4;2]ﬂx1=I+~;;3}ﬂr}=2—ﬁx—2x“+x".

x =
4) flx) = x(x - 2)%; 5) f(x) ::LD_E.::" +42° + 9x - 8; 6) [(x) = 7
1) fle) = xe™; 8) flx) = x = —.

1
1}."{1}— L. 2) flx) = x° ~1n{1f2x} 3) flx) = Y

+ X

919 = -‘-*E‘nx- 5) r{xl- €7, 6) f(x) = 2x + sinx;
7) f(x) = sin 2y + cos2x; 3] flx) = (2x + 1)¢ -

1) f(x) = -u'2+3x—~x 2) f(x) = In(x® + 3x); 3) f(x) = e
4) f(x)=x - EamE

IMPAKTUYECKAS PABOTA Ne 56
HUccaenoBanue GpyHKUUM ¢ MOMOIIbLIO POU3BOAHOM.
Hean padoThl: HAYYUTHCS UCCIIETOBATH (DYHKIIMIO C TTOMOIIBIO TPOU3BOTHOM
PesyabTarsi:

npeomemmuule:

- c(OopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MATEMATUYECKOTO
aHaJM3a U UX CBOMCTBAX, BIaJCHUE YMEHHUEM XapaKTepU30BaTh MoBeJeHUE HYHKIIUMA,
WCIIOJB30BAaHME TIOJYYEHHBIX 3HAHUM IS OINUCAHUS W aHaju3a pealibHbIX
3aBUCUMOCTEH;

- BJAQJICHHEC  CTaHAAPTHBIMH  TMPUEMaMH  PEIICHHWS  PalMOHAIBHBIX U
WPpAIMOHATIBHBIX, TTOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYSCKUX YPAaBHCHHUHA U
HEPaBEHCTB, X CUCTEM;

Memanpeomemmuwle:

- YMEHHUE CaMOCTOSATEIHLHO ONPEACIIATH 1EeNU ACITEIPHOCTU U COCTABIISITH TJIAHBI
NEATEIIbHOCTU; CAMOCTOSITEIILHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NeATEIbHOCTD;

Bujambl nessTe IbHOCTH:
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[IpoBenenne ¢ TOMOIIbIO MPOM3BOAHOW HCCIeNOBaHUS (DYHKUWH, 3aJaHHOU
bopmyoi.

Kpurepuu oneHuBaHusi:

1. OLICHKA «OTJIMYHOY» BBICTABIISIETCSI 00yYarolmeMycsl 3a padOTy, BBITOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHUN;

2. OLIEHKA «XOpOIL0» BBICTABISETCS O0yyarouemMycs 3a padoTy, BBIITOJHEHHYIO
B [TIOJIHOM 00BbEME C HEJJOUETAMHU;

3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIAETCA oOydarolmeMycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM oO0beme (He meHee 50% MpaBUIIbHO BBINOJHEHHBIX
3aJlaHui OT 001Iero o0beMa paboThl);

- OILICHKa «HEYJIOBJIETBOPHUTEIBLHO» BBICTABIIAECTCA oOOydaroleMycs 3a padory,
BBIIIOJIHEHHYI0O B HE MOJNHOM o0beme (MeHee 50% mpaBUIBbHO BBINOJHEHHBIX

3a1aHUi OT 00I1Ier0 0OBheMa paboThl).

Xoa padoThI:
HaiiTu BTOPYIO NPOH3BOAHYIO (DYHKITUH:

1) f(x)=sin®x; 2) f(x)=x%sinx;
3) f(x)=x*+38x>—x+1; 4) f(x)=x*-38x3+5x+6;
1. 5) f(x)=e"%; 6) f(x)=In(x2+1).

HaiiTu MHTepBaJbl BBINYKJOCTH BBEPX W HWHTEPBAJBI BBINYK-
JIOCTH BHH3 (QYHKIHH:

2. 1) f(x)=x°-10x%+3x+1; 2) f(x)=x*-6x%+3x+4.
HaiiTu Touku meperuba GyHKIHMH:
1) f(x)=cosx, —T<x<T;
2) f(x)=x°-80x2;
3) f(x)=x%-2x2%+x;

3 4) f(x)=sinx—%sin2x, —T<X<T.

HaijiTu uHTepBasbl BHIONYKJIOCTH BBEPX M HHTEPBANbl BBINYK-
JIOCTH BHHU3 QYHKIHU:

1) f(x)=(x%®-8x+2)e%; 2) f(x)=x%—6x1nx.

HaiiTu Toukm neperu6a (pyHKIIHH:

1) f(x)=12x%—-24x2+x+5; 2) f(x)=x*-12x3+48x2+3;
4 3) f(x)=x""*% 4) f(x)=x2Inx.
5. IIpoBeaute uccienoBanue PyHKIMU U MMOCTPONTE ee TpaduK Mo CIAeayroIeMy
IUIaHY:
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1) maiiTu obGisacTh onpezesneHusa (DYHKIHH; BLISCHUTD, ABJIAET-
csa 1u QYHKIUSA YeTHOU (HeYeTHOI), mepHOLUYECKOIl;

2) HaliTH TOYKH mepecedyeHus rpaduKa ¢ OCAMH KOOPLMHAT H
NPOMEXYTKH, Ha KOoTopeiX f(x)>0 u f(x)<O0;

3) HaiiTu acuMOTOTHI rpadura OYHKIIMH;

4) BpIYHCIUTE f'(X), HANTH HPOMEXYTKH Bo3pacTaHus (yOu-
BaHUA) QYHKIVH H €€ 3KCTPEeMYMEI;

5) BeIUMCIHUTDE f”(X), OIpeAeJUTh HANpaBJIEeHHUEe BBIIIYKJOCTH 1
HaliTH TOYKY meperubda;

6) usobpasurk rpaduk GYHKIUH.

ljy:"i’—ﬁ.r—x"’;2]y=13—3x—2:3]y=x‘—~2x3+1:
I-I . — ii =|I:| —l:T} EI—S‘_E&;
4}y=—E-—ExE-E, E}y—:r-h.r.ﬁ}y x . Iy

E]y=x+rs":ﬂ}y=2x“+3:a:2—1:11}}y=.1:"-1Dx3+9.

1 ¥ -1 xr+2 _ l-x
e g e — ;3 =—__|"'!-]y— =
Py=x 41,3]9 x%+1 =m0 . (x-2)°
x4+ 2x o 2x R S .
= r-1 .E}y—x2+x+1,'?)y =1 'y x% + 4
D)y =x + sinx; 1[!}y=:r:“'(:l:—12}2.
2
y= : :E}y=x _EI+2;3}y=r“cus:c;
(x=1)(x-4) xr-1 1
el X . S i..._-
‘i}yzﬂlnx+x(g-31;5}y=lcnsg-x,ﬁ}y~351n3 3
ef —e X 1
T]y=—2-—.B}y x% -9

ITPAKTUYECKAS PABOTA Ne 57
Hcnoiab3oBanue MNpOM3BOAHOM /IS HAXOKICHUS HAMIYYIIero pelieHus B

NPHUKJIATHBIX 3aa4aX

Heab padoThl: HAay4YUTHCS UCIIOJIB30BATH MPOU3BOIHYIO ISl HAMIIYYILETO PEIICHHUS
B IIPUKJIAJAHBIX 3a/1a49aXx.

Pe3yabrarsl:

npeomemuuwle:
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- c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MATEMATHIECKOTO
aHajM3a ¥ UX CBOMCTBAX, BIAJCHIUEC YMECHHUEM XapaKTepU30BaTh MOBeAeHUE (YHKITHM,
UCIIOJIb30BAaHUE TMOJYYEHHBIX 3HAHUW 1 ONHUCAHMS U aHajdu3a pealibHbIX
3aBHCHUMOCTEH;

- c(pOpMUPOBAHHOCTH TMPEJCTABICHUNA O MaTEMaTUYECKUX TIOHATHSAX Kak
BOXHEHUIIIMX MAaTEMAaTUYECKUX MOJIENSAX, IO3BOJSIONIUX OIKChIBATh W H3y4yaThb
Pa3HbIE TIPOIIECCHI U SIBJICHUS;

- BJQJICHUE  CTaHJAPTHBIMU  TNpPUEMaMHM  pEIICHUS  PAIMOHAIBHBIX U
HUPpAIMOHATBHBIX, TTOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUIECKUX YPABHCHHUHA U
HEPaBEHCTB, X CUCTEM;

MemanpeomenHuvle:

- YMEHHUE CaMOCTOSATEILHO ONPEACIIATH IETH ACATSIPHOCTA U COCTABIISITH TIAHBI
JESTETBHOCTH; CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
JeSITETbHOCTD; UCTIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JJISl IOCTHUKECHUS
MOCTABJICHHBIX IEJICH U pean3alliy IIaHOB JIeITeILHOCTH; BEIONPAThH yCTICIITHBIC
CTpaTEeTUH B Pa3TUYHBIX CUTYaIIMSIX;

- BJAJICHNC HaBbIKAMH  TI03HABATENLHOW  pedyiekcMM  KaK  OCO3HAHUS
COBEpIIIAEMbIX JEHCTBUA UM MBICTUTEIBHBIX TMPOIECCOB, HUX PE3YyIbTaTOB U
OCHOBaHH, TpaHUI] CBOETO 3HAHHWS W HE3HAHMs, HOBBIX TMO3HABATEIbHBIX 33/a4 U
CPEICTB JIJIsl X JOCTHIKCHHSI,

Buowt oeamenvnocmu:

[IpuMeHneHre TPOW3BOJHON IS PEIICHHWS 3a7ad Ha HaXO0XACHUE HAMOOJBIIETO,
HaWMEHBIIIETO 3HAYCHHS M Ha HaXO0XKJICHHE dKCTpEeMyMa

Kpurepuu oueHuBanus:

1. OIICHKA «OTJIMYHOY» BBICTABIISICTCS OOydYaromeMycs 3a padoTy, BBITOJHCHHYIO
6e301mMrO0YHO, B TIOJITHOM 00BEME C YyUETOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBICTABISAETCS 00ydaromeMycsi 3a padoTy, BBITIOJIHCHHYIO

B IIOJTHOM 00BbEME C HEJOUCTAMMU;
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3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIACTCA oOyuaromeMycs 3a padory,
BBITIOJITHCHHYIO B HE TOJHOM 0o0beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a1aHUM OT 00IIero o0ObeMa paboThl);

- OIIEHKa «HEYAOBIICTBOPUTEIHHO» BBICTABISETCS OOydJaromemMycsi 3a padory,
BBITIOJIHCHHYIO B HE TOJHOM o0beme (MeHee 50% TpaBUIIBHO BBIMOJHECHHBIX

3a/1aHUl OT 00I1Iero 0ObeMa paboThl).

Xoa pabéoThi:
3agaya 1 (c pereHueM).
N3 Bcex MpsSMOYTrONbHUKOB JAHHOTO TIEPUMETpa HAWTH TOT, y KOTOPOTO IUIOIIAb

HauOoJIbIIAs.

O Hyctb mepuMeTp NpAMOYTONBHUKA paBeH p. O603HaYMM LIIHHY q,nﬁo:;“:x u3
p—ex

CTOpOH NPAMOYIONBHUKA Yepe3 X, TOTAA AIHHA ApYyro# CTOpOHBI paBHa 5=

=g —x. Ofo3HayMB OnOMAaAb NPAMOYTONBHHKA Uepes ), HMeeM

VccnenyeM yHKLMIO HA MAKCHMYM M MHHHMYM C TIOMOLI(BIO BTOpPOH NPOH3-
BOJHOM: ) :

p p.
y’=£ —2x; 5—2x=0; x=z, y'=-2
Bropas mpou3BomHas OTpHIATENbHA, CICAOBATENBHO, (YHKIUS WMEET MaKCUMyM
x==2
pu 4., Takum oOpazoM, U3 Bcex MPSMOYTOJHHUKOB JaHHOTO IEepUMETpa

HanOOJIBIIYIO TUIONIab UMEET KBaJIparT.
3anaua 2 (c pelieHuem)
Ha kaxoil BeicoTe h Hamo moBecuTh (OHAPHh HAJ LEHTOPM KPYTrOBOM IUIOLIAIKU

paaunyca a, 4ToObl TIIOoNaAKa OblJIa MAKCUMAJIBHO OCBEIICHA Y €€ TPaHUIIbI?
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-

O M3 xypca ¢usuku u3BeCcTHO, 4TO oCBe-
weunocTs £ 06paTHO OmponopuMOHaneH2 KBaApATy pacCTOAMHA OT MCTOUHHKA
CBETA H MpAMO IPOTIOPIMOHAJIbHA KOCHHYCY YIia Nagenus (yria, o6pasoBanuoro
HOPMAILIO K NOBEPXHOCTH C HANpaBJEHMeM CBETOBOrO MOTOKA), T. €.

cos o
E=k
2
r

rie k 33BHCHT OT CHJIhi HCTOYHHMKZ CBETA, NOMEIEHHOTO B TouKe A (puc. 32). Ka

Tpeyrosibiuka OAB umeem cosa=hf/r u r=./h*+q%. Tpunss h 3a uesasucu-
MYIO INIEPEMEHHYIO, NONYTHM

h _ph
r_—.h2+a2 (h2+az)‘“ (h2+az)3/2

HccnenyeM ¢dyuxuuro ma IKCTPEMYM ¢ HOMOMBIO nepBoil NPOU3BOAHOM:;

(hZ +a2)3,’2_ %(h2+a2)1/2 zhh

E=k-

{fr>0).

, h2+;12)1’2(h2+a2—3h2)
. o _
(A% +a?)? g (A% +a?%)? B

a a ‘
— =h| — +h
at—2h* (ﬁ )(ﬁ ) a
=k o=k - T y E'=0 nmpu h=——xno-
(A% +a?) (A% +a?)*?

Tak xak E'>0 B IPOMEXYTKe 0<h<a/\/-2~ 1 £’<0 B npoMexyrke a/\/z_ <
<h<w, TO Npu h=a/\/:.7 hynknus UMeeT MAakcHMyM, T. €. NPH SHAYCHUH
h=a/ﬁ ~0,7a ocBemeHHOCTL B TOYRe B sBiseTcs waubonbmed. @
3anayda 3 (C pelieHuem)

. —_ 43 2 _ —
3aKkoH NPAMOJUHENHOro ABMKEHMsS 3a1aH ypaBHeHueM S = [ +9t° — 24t -8
Haittn MmakcuMaiibHyr0 CKOPOCTB JBUKEHUS TEa

O CKOpOC’:l'b ABWKCHHA Teja CCTb NEPBAA NPOX3BOLMAS OT NYTH 1o
BpeMeHn: v=5"= —3¢"1181—24. HccneayeM 5Ty dymkumio ua MaKCHMYM H
MHKHHMYM C NIOMOWIRIO BTOPOH NPOH3BOIHOM:

v'=—6r+18; —61+18=0; t=3; p"=—6,

L]

Bropas mpoM3BOAHAs OTpHIaTENLHA, CNEIOBATENABHO, CKOPOCTL ABASCTCH HAU-
Gonbtuell mpu t=3. Haiinem 3uayeHHE CKODOCTH B MOMEHT (=3:

‘ v(3)=—-3-32+18:3~24=3 (m/c). @
4. IIpousBeieHUE ABYX TOJOKUTEIBHBIX YACEN PaBHO . YemMy paBHBI YKCIIA, €CIIH

UX CyMMa SIBJISIETCSI HAUMEHBIIEH ?
5. B monykpyr paguyca R Bnummure npssMoyroJibHUK HAaMOOJbIIEH TIIOIIaIH.
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6. B npsIMOyrosibHBIA TPEYTOJIBHHUK, KATEThl KOTOPOTO PABHBI d U 6, BIIMCAH
IpSMOYTOJIBHUK HauOOJIbIIEN IIJI0LIAIN TaK, YTO OJHA U3 €T0 CTOPOH JIC)KUT Ha
runorenyse. Halitu 1iMHbBI CTOPOH NPSIMOYTOJIBHUKA.

7. 3aKOH NPSIMOJIMHEHHOTO ABUKCHUS TEJIA 3a/1aH YPABHEHUEM

2 ~r
s=—1>+3t*+9+ 3. Hajinure MaKCHMAIbHYIO CKOPOCTb ABIKCHHS
Tena(§—B MeTpax, {—B CeKYHIAX)
g 3akoH [BMXEHHA Tela, ODOINEHHAONO BEPTHKANTLAO BBEPX,

3ajdH ypaBHERMCM s=ugt—[},5g£2.l Ha#inure manbonsmyls BRICOTY
noghemMa Tema.

INPAKTHYECKASA PABOTA Ne 58
Brruuciienue nepBoodpa3Hoil 1y JaHHON GyHKUIMH
Leab padoThl: HAYYUTHCS BHIYUCIATH IEPBOOOPA3HYIO JUIsl TaHHOM (PYHKIIMH.
Pe3yabTarthl:
npeomemuuwle:
c(OPMHUPOBAHHOCTh MPEACTABICHUII 00 OCHOBHBIX IOHATUSAX MAaTEMaTUYECKOIO
aHaJM3a U UX CBOMCTBAX,
Memanpeomemmoie:
BJIaJICHUE HABBIKAMHU I0O3HABATEIbHOM peQIEKCHH KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWW, T'PaHUIL
CBOErO 3HAaHMsS W HE3HAHMS, HOBBIX II03HABATEJIBHBIX 337a4 M CPEACTB IS MX
JTOCTUKEHUS;
Buowl oeamenvnocmu:
O3HakomIIeHHE C TOHATHEM NepBooOpa3Hoil. M3yueHue mnpaBuiia BbIYKUCICHUS
epBOOOpa3HOM.
Kpurepuu oueHuBanus:
1. OLICHKA «OTJIMYHO» BBICTABJISETCS 00ydaromeMycsi 3a padoTy, BBIOJIHEHHYIO
0€301n00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PELICHMUIA;
2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00ydaromeMycsi 3a padoTy, BBITIOJIHCHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABISIETCS OOydaromeMmycsi 3a paloTy,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He MeHee 50% NpaBUIIBHO BBIMOJHEHHBIX

3ajaHuil OT 0011ero oobeMa padoThl);
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- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIAETCA oOydaromeMycs 3a pabory,
BBITIOJITHCHHYI0O B HE TOJMHOM o0beme (MeHee 50% TpaBUIBLHO BBITTOJTHEHHBIX

3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoa pab6oThi:

Haiitu nepBooOpazHbie A QyHKIUU:

1) 2x5-3x2; 2) 5x*+ 2x3; 3) 3x3+2x—-1;
1) 6x2-4x+3;  5) 243 6) 4Vx—6Vx;
X
3
7) Va +2Va; g 2 -2
1. x
1) 5sinx+ 2cos x; 2) 3e*—sinx;
3) 1+3e*—4cosx; 4) i+§—2e’".
A | Ve %
1) (x+1%  2) (x-2)% 3 2= 4 ——;
x—2 x+3
5) — +4cos(x+2);  6) —— —2sin(x—1).
3. x—-1 x-3 .
1) cos(3x+4);  2) sin(3x—4);  3) cos(g—l);
x+1
4) sin(%+5); 5) e 2 ; 6) e3*-5,
4,

5. Beruucnure nepBooOpasHbie JaHHBIX QYHKITAN

ol 2 a
1) x?+ 1; 2) 8x% + 4x - 3; ) dx’+ x = 55 4};4,}.5_3.

E}M; 6) 2sinx — 3cosa; T) 3e" - x + 13

x% =1 Jx+x-1
8) xv/x — 2%x - L) s
1:24-4'."'_-;—31 1

1) (2x - 1)% 2) 3sin(3x); ) €~ (2x) 5 ) — 5 oot
6) sin: 7) X1; 8) 262 9) VBx - 4; 10) (2% + 1)°.
2

2x*

3
s 9)
P
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1) 8% + -‘Lru",_ + 2—1— 2) 3sin(3x) + cos(2x — d):

X+
1 x | 2
3 & € . i Rinltel, T :r —
3) 4x% + r+ﬁ*4} = + o cosxsinx; 5) TR

6) 3 cos(2x) + > . 7 11—¢ 8) xe® ‘' +0,5; 9) gsin’ 2x;
=+ X

u
E 5

10) x/x + e-2=-1,

INPAKTHYECKAS PABOTA Ne 59
IIpumeHeHnune HHTErpaJia AJsi BblYMcIeHus: Gu3nvecKnX BeJUYNH U IUIOIIaeil
Heab padoThl: HAYYUTHCA IPUMEHSTh UHTETPa ISl BBIYMCICHUS (PUBNYECKUX
BEJIIMYUH U IUIOMIAaAeH
Pesyabrartsi:
npeomemuuwle:
c(hOpMHUPOBAHHOCTh NPEICTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUYECKOTO
aHaJin3a U UX CBOMCTBAX,
Memanpeomemmoie:
BJIaJICHUE HaBbIKAMHU MTO3HABATEILHON PEIIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHULI
CBOEr0 3HAHMS U HE3HAHUSI, HOBBIX NTO3HABATEINBHBIX 33/1a4 U CPENICTB JUJIS UX
JTOCTHKEHUS;
Buowl oeamenvnocmu:
O3HakomileHHE ¢ TOHsATHEM uHTerpana. M3yuenne reopemsl HetoTrona— JleitOnuua.
Pemenue 3a1ay Ha MpUMEHEHNE UHTETpaJIa JJis BBIYUCICHUS (PU3NUECKUX BETUYUH U
Iomaaeun
Kpurepuu onenuBanus:
1. OLIEHKA «OTJIMYHOY» BBICTABIIAETCS 00ydaromeMycst 3a padoTy, BHIIIOJTHEHHYIO
0e301100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATLHOCTH BIOPAHHBIX PEILICHMI;
2. OLIEHKA «XOPOIIO» BBICTABISIETCA 00ydaromeMycst 3a paboTy, BHIIOIHEHHYIO

B IIOJTHOM 00BEME C HEOO04YCTaMU,
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3. OIICHKA «YIOBJICTBOPUTEIHHOY BBICTABISIETCS 0OyJaronemMycsi 3a padoTy,
BBITIOJTHCHHYIO B HE MOJTHOM 00beMe (He MeHee 50% MpaBUIIbHO BHIMTOTHEHHBIX
3a1aHui OT 001Iero oobeMa paboThl);

- OIICHKA «HEYIOBJICTBOPUTEIHLHOY» BBHICTABIIICTCS 00yUaromeMycs 3a padbory,
BBITIOJTHEHHYIO B HE MIOJIHOM 00beMe (MeHee 50% MpaBHIIbHO BBIMTOJTHEHHBIX

3a/1aHUl OT 00I1Iero 0ObeMa paboThl).

Xoa pabéoThi:

1.

. HafiTk mromniaap KpUBOJIMHEIHOM Tpameuy, orpaHUYeHHOM Mps-
MEIMH X=a, Xx=>b, ocblo Ox u rpadurkom ¢byHKIUU Y=7[(x),
ecJIH:

1) a=3, b=4, f(x)=x2% 2) a=0, b=2, f(x)=x%+1;
3
3) a=1, b=8, f(x)=Vx; 4) a=4, b=9, f(x)=\Vx;
5) a=—;5, bz—-z—:;t, f(x)=sinx; 6) a=—%, b=0, f(x)=cosx.
2.

- HaiiTu muromaaes ¢purypsl, orpaHu4YeHHoON npamoii x=>b, ocnsio Ox
U rpadpuxkom pyHKIUM Y=f(x), eciu:

1) b=3, f(x)=x% 2) b=2, f(x)=x5;

3) b=4, f(x)=\x; 4) b=8, f(x)=Vx;

5) b=2, f(x)=5x—x?; 6) b=3, f(x)=x%+2x;
7) b=1, f(x)=e*—1; 8) b=2, f(x)ﬂl—%.

3. Beluncnure uHTerpa:
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3 3 2 9

1) \x2dx; 2) \ 2xdx; 3) 2 dx; 4) L dx.
§ —Sz § x3 § \E
e In2 T 0

1) Sldx; 2) Se"dx; 3) S sin xdx; 4) S cos 3 xdx.

ks 0 -2n - 3n
2 =21 2

DY @x-3)dx; 2\ G-4x)dx; 3) { 1-3x%dx;
-3 -2 -1

1 2 0
4) S (x2+1)dx; 5) S(2x+3x2) dx; 6) S (9x2 - 4x)dx;
51 1 Z2

-1 2
D § 6x2+2x-10)dx;  8) ((Bx?-4x+5)dx.
0

-2
4.

Tesio gBU>KeTCA HNPSAMOJHUHEMNHO CcO CKopocThio U(t) (M/c). Bur
YUCJIHUTh INYTh, NPOWJEeHHBIH TEJIOM 3a IIPOMEXXYTOK BpEMeH:
ot t=1t; no t=t,, ecau:

1) v(t)=3t2+1, t,=0, t,=4;
2) v(t)=2t2+¢t, t; =1, t,=3;
3) v(t)=6t2+4, t;=2, t,=3;
4) v(t)=t>-t+38, t,=0, t,=5.

CkopoCcTh HOpPSMOJHHEHNHO ABHMKylleroca Teaa v(t)=4t-t
BeiyuCcIUTh, OyThb, OPOMIAEHHBIN TeJOM OT HauaJjia ABUXKEHHUS:
10 OCTaHOBKH.

IMPAKTUYECKAS PABOTA Ne 60
HaxoskaeHue ypaBHEHHMHM OKPYKHOCTH, c@epbl, IUIOCKOCTH. Bblumciienue
PACCTOSTHMH MeXKAY TOYKAMMU.
Heanb padoThl: HAyYUTHCS HAXOAWUTh YPABHEHHUS OKPYKHOCTH, CEpbl, MIIOCKOCTH,
BBIYUCIISITh PACCTOSIHUS MEXKIY TOUKAMU.
PesyabTarsl  (MeTanmpeaMeTHbIE):  BIAJCHUE  HABBIKAMM  MO3HABaTEIbHOU
pedaekcun Kak OCO3HAHHSI COBEPLIAEMBIX ACHCTBUN M MBICIUTENbHBIX MPOIECCOB,
UX PE3ylbTaTOB W OCHOBAHMM, TPAaHMI] CBOEr0 3HAHHUS M HE3HAHUS, HOBBIX
MTO3HABATEIIbHBIX 3a]1a4 U CPEACTB ISl UX TOCTHKECHHUS.
Pe3yabTaTsl (mpeameTHbIe): c(hOpMHUPOBAHHOCTh MIPEACTABICHUI 0
MaTeMaTUYECKUX IOHATHAX KAaK  BAKHEUIIMX  MATEMaTUYECKUX  MOJEIX,
NO3BOJISIIOIIMX OINKCHIBATh M HM3y4daTb Pa3HbIE IIPOLIECCHI U SIBICHUS; ITOHUMAaHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOI'0 MOCTPOEHNSI MATEMAaTHUECKUX TEOPUM.

140



Bunbl aesreabHocTr: O3HAKOMIICHUE C MOHSITUEM BekTOpa. M3yueHue AekapToBOn
CUCTEMBbl KOOpDJMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3aJaHHBIM KOOpJUHATAM
TOYEK W IJIOCKOCTEH, HaXOXJAEHHE KOOpAWHAT Touek. HaxoxaeHue ypaBHEHHIA
OKPYXKHOCTH, C(Ppepbl, TNIOCKOCTH. BBIUHCIIEHNE PACCTOSTHII MEXKTy TOUKAMH.
Kpurtepuu onneHuBaHNUs MPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISETCA OOyvaromeMycs 3a 0e30mu004YHO
BBITIOJTHEHHBIE 3aJlaHUsl TEPBOT0, BTOPOrO YPOBHS B MOJHOM OOBEME C Y4ETOM
PalMOHAIILHOCTU BHIOPAHHBIX PEIICHUI;

2. OLICHKa «XOpOILIO» BBICTABISIETCA OOyyarolmeMmycss 3a padoTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BEME C HEJI0UETaAMHU;

3. OIIGHKa «yJIOBJIETBOPHUTEIILHO»  BBICTABISIETCS oOOydamlieMmMycs 3a
BBITIOJTHEHHBIE 33/IaHKs TIEPBOTO YPOBHS B MOJHOM 00BEME;

4. OIlICHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMmycs 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B HE MTOJIHOM 00bEME.

Xoxa pa0doThI.

YpoBeHs A.

1. 3anumure ypaBHEeHHE TPSAMON Ha TIIOCKOCTH XOy MO CHAEAYIOIINM JaHHBIM:
1) npsimas mpoxoauT yepe3 Touky A(2; -1) u napasnienbHa npsaMon y=2x-7;

2) npsiMas MPOXOAUT uepe3 TouKy A(2;5) 1 nepneHANKyJIIpHa NpsaMoit y= x-4;
3) Kaxzaas TOuKa MpsIMOW paBHOYZAJIEHA OT NPSIMBIX y=2X U y=0,5X;

4) npsimast cogepxut Touku A(2;1) u B(-5;4);

5) mpsimast kacaetcst okpykHocTu ¢ 1ieHTpoM (0;0) u paguycom 3 B Touke A(3;0).
2. 3anummTe ypaBHEHHE IIJIOCKOCTH I10 CIEAYIOIUM JaHHBIM:

1) mmockocth npoxonut uepes Touky P(7; 2;4) u napaiuienbHa miockoctuxQy;
2) MIOCKOCTh MPOXOIUT uepe3 Touky P(2; -1;7) u nmapainensHa miockoctu X0z,
3) rrockocTh npoxoaut yepe3 Tpu Touku O(0;1;2), P(-1;-1;1) u Q(1;-3;2);

4) TUTOCKOCTh MEPICHIUKYIIsIpHA TUIocKoCcTH XOZ 1 conmepkut Touku P(2;7;1) u Q(3;-
2;4).

Ypogsens b.

Jan TpeyronpHuk ¢ BepmmHamu A(2;4), B(2;7) u C(6;4)

Haniaure:

1) KoOpIMHATHI IIEHTPa BIMCAHHON OKPY>KHOCTH;

2) KOOpJIMHATHI IEHTPA OMUCAHHOW OKPYKHOCTH;

3) ypaBHEHHUE BBICOTHI (MEIUaHbI, OUCCEKTPUCHI ), OMYIIICHHON U3 BEPITUHBI A.
2. OTBeThTE HAa KOHTPOJIbHBIE BOMPOCHI

1) Kak 3anucpiBaeTCsl ypaBHEHHUE OKPYKHOCTH?
2) Kak HaliTH pacCcTOsSTHUE MEXTY TOUKAMM?
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3. Odopmute OTYET U CAENaNTE BHIBOJ IO MPAKTHUYECKOM padoTe.

ITPAKTHYECKAS PABOTA Ne 61

Cioxenne W BbIYHTaAHHE BEKTOPOB. YMHoOKeHne BEKTOpa Ha 4YMCJIO0.
Boruncienue yriaa Mexkay BEKTOpaMu. Bolruucienue KOOpAUHAT BEKTOPA.
He.]'lb paﬁoTbI: HaY4YUTHCA CKIAAbIBATH W BbBIUYHUTATH BCKTOPA, YMHOXXATh BCKTOP Ha
YHUCJI0, BBIYHUCIIATH YT'OJI MCKIY BCKTOPAMHU, BBIYUCIIATE KOOPAUHATEI BCKTOPA.
Pe3y.JIbTaTbI (MeTal'[pe)IMeTHble): BIaJACHUC HaBBIKaMH MO3HABATEILHOU

pedIeKCHl Kak OCO3HAHUS COBEPILAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB,
UX PpE3yJbTaTOB M OCHOBAHWM, TPAaHUI] CBOErO0 3HAHHUSA W HE3HAHUS, HOBBIX
[I03HABATEJIbHBIX 3a/1a4 U CPEACTB U1 UX JTOCTUKECHMUS.

Pe3yabTaTsl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MAaTeMaTUYECKUX  IOHATHAX KAaK  BAXHEWIIMX  MATEMaTHYECKUX  MOJEIX,
ITO3BOJIAIOIIMX ONHUCHIBATh M HM3Yy4aTb pa3HbIE NPOLECCHI M SIBJICHUS; ITOHUMAHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOTO MIOCTPOEHNSI MATEMAaTHUECKUX TEOPUM.

Buabl gestesbHocTH: 3ydeHne CBOWCTB BEKTOPHBIX BEJIMYUH, IPABUJT PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKICHUS KOOPAMHAT BEKTOPA B
IIPOCTPAHCTBE, MPAaBUI JEUCTBUH C BEKTOpPAMH, 3aJaHHBIMU KOOpPAMHATAMM.
IIprMmenenue Teopun Ipy PELICHUH 3a1a4 Ha JEHCTBUS C BEKTOPAMM.

Kpurtepun onieHMBaHUA NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABJISIETCA oOOydYaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3aJaHHsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a padoTy,
BBITIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJI0UETaAMU;

3. OIEHKa «yIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydaromemycs 3a
BBITIOJTHCHHBIE 33JIaHUS TTIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4. OIeHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMmycs 3a
BBITIOJTHCHHBIC 33JIaHUs ITIEPBOTO YPOBHS B HE MTOJTHOM 00BEME.

Xox paboThI.

YpoBens A.

1. dan xkBanpat ABCD; Touka M — cepeauna otpeska CD, O — Touka nepeceueHust
nuaroHanen, Touka K genut orpe3ok BC B cootHomenun 1:2. Paznoxure no

sexropam a = AD ub = AB cnenyromue sexropsi:1) AG 2)CM; 3) OD: 4) DK
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2. BekTopsl a, b, ¢ 3amanb! ux gekapToBeiMu KoopauHatamu: a (1;2;-1), b (3;-1;7), ¢
1

(0;2;4). Haifaute KOOpAMHATEI CIETYIOMHX BeKTOpoB: 1) a + b+ 2¢; 2)2a— (b + )
(b—a)
3) 2
3. Man npasunbHbli TpeyroibHUK ABC. Iloctpoiite Touky M Takyto, 4to
—_ 1 - —_— _ s — 1 —_— _— — —_— —
1) AN =545 A0y 9y AM= AE_54C 3) AB 1+ BCy Chi=; 4) 4CM=3AC 4
2B(C
4. JlaHa TpeyroJipHas MUpaMua ¢ MPaBWIBHBIM TpeyrojJbHUKOM ABC B 0OCHOBaHHH,
C BEpIIMHOM B ToUKe P, mpruem pe6po PA NEPIEHAMKYIIPHO IIOCKOCTH OCHOBAHHS,

PA AB. Pa3noxure 1o BeKTropam C—AJIiE a—AC b—fLE CIIEYIOLLAE BEKTOPHI:

1) Af‘ , rae K-cepenuna croponsl BC; 2) Kf :3) MN ppe MN _ CpEeaHss JTNHUSA
tpeyronasauka CPB, mapannensnas BC.
Yposens b.
1.1) dokaxwure, uto Touku A(1;1;2), B(4;5;-8), C(2;-1;0), D(-1;-5;10) sBnsiroTcst
BEpUIMHAMU NapaJlJIeIorpaMma.

—_—

2). Beipasure Bextop BL uepes exropsr a=04 1 b=0D, rie O — Touka nepeceuenns
JUaroHasei napajpiesorpaMma.

3). Beiuucnure cymMMy KBaJIpaToB JUaroHajiei napauienorpaMma.

2. Nan xy6 ABCDA;1B1C1D; co cToponoii 2; K — touka nepeceuenus CB; u BCy,
touka Ky — cepeauna pedpa DD1, Beruucnure: 1) DBy; 2) KiKs.

3. B npaBWIbHOM LIECTHYTOJIbHUKE ABCDEFAB p B ( =q. Beipasute 4epes

BEKTODEI P U (| BEKTOPHI CD DE EF FA Aﬁ AD AE
2. OTBeThTE HA KOHTPOJIbHBIE BOMPOCHI

1)B yeM cocTouT nmpaBuiIo Napajuienenuena?

2) Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

3) Kakue BeKTOpbI HAa3bIBAIOTCSI KOMILIAHAPHBIMU?

4) Kak BBIYHCIISIIOTCS] KOOPJIMHATHI BEKTOPa B IPOCTPAHCTBE?

3. OpopmuTe OTUET U C/IETIANTE BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTUYECKAS PABOTA Ne 62
Bplruncienue cCKaJasIpHOTro NpPou3BeAeHUs BEKTOPOB.
eab padoThI: HAYYUTHCS BBIYUCIISITH CKAISIPHOE MPOU3BEICHUE BEKTOPOB.
Pe3yabTaTrhl  (MeTampeaMeTHbIE):  BIAJCHHE  HaBbIKAMU  [O3HABATEIbHOMN

pe(l)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[eﬁCTBHﬁ U MBICJIMTCIIBHBIX IMPOLICCCOB,
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HX PE3YyJIbTATOB H OCHOBaHHﬁ, rpaHuly CBOCTO 3HAHUA W HC3HAHUS, HOBBIX
IMO3HABATCIIbHLIX 3a1a4 U CPCACTB JJIA UX JOCTHUKCHUA.

Pe3yabTaThl (mpeameTHbIe): c(hOpMHUPOBAHHOCTh MIPEACTABICHUAM 0
MAaTeMaTHYECKUX TMOHATHSAX KaK  BAXKHEWIIUX  MAaTeMaTHYECKHX  MOJEISX,
MO3BOJIIIOIIMX OMMUCHIBATH M M3y4aThb Pa3HbIE MPOLECCHl U SIBJICHUS; NOHUMAHHE
BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MATEMATUYECKUX TEOPUH.

Buasbl gesrenbHocTH: M3ydeHne CKalsipHOTO MPOU3BEACHHS BEKTOPOB, BEKTOPHOTO
YpaBHEHUSI MPSAMON M IUIOCKOCTU. [IpuMeHeHue Teopuu Npu PElIeHHH 337ad Ha
JNEUCTBUA C BEKTOpaMH, KOOPAWHATHBIM METOJ, IPUMEHEHHE BEKTOPOB IS
BBIYMCIICHHS] BEJIMYMH YTJIOB U PACCTOSHUM.

Kpurtepun onieHnBaHusA NPAKTHYECKUX padoT

1. oOLEHKa «OTIMYHO» BBICTABISETCS OOydaromemycss 3a 0e30mHnO0YHO
BBITNIOJTHEHHBIE 3a/laHusl MEPBOT0, BTOPOr0, TPETHEr0 YPOBHSA B IOJHOM OOBEME C
Y4ETOM PalMOHAIBHOCTH BIOPAHHBIX PEIICHMI;

2. OLICHKa «XOpOLIO» BBICTaBIsETCS oOOywarouiemycss 3a paboTy,
BBINIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETAMM;

3. OILIEHKAa «yIOBJETBOPUTEIBbHO»  BBICTABISETCS oOOydarolmemycss 3a
BBITIOJTHEHHBIE 3aJJaHUsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OLEeHKa «HEYAOBIETBOPUTENIBHO» BBICTABIAETCA oOOydarolmeMycs 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B HE TIOJTHOM O0BEME.

Xoa padoThI:

YpoBens A.

1. Bekropsl a, b, ¢ 3ananbl ux nekapToBbIMU KoopauHaTamu: a (1;2;-1), b (3;-1;7), ¢
(0;2;4). Haitnute KoopAuHATHI ciieayonmx BekTopoB: 1) (a-c)b —c(a-b); 2) (2b-b)(b -
ZC). 2w
2. JIMHBI BEKTOPOB a ¥ b paBHBI COOTBETCTBEHHO 4 M 5, YTOI MEXIy HUMH PaBeH 3 .
Brruncnure: 1) a%;, 2) (3a + 5b)-(2a — 3b); 3) (3a + 5b)2

3. Hokaxwute, uro yeThipexyroabHuk ABCD — kBazpar, eciu BepluIMHbI UMEIOT
KOOPIUHATHI

A(-3;5:6), B(1;-5,7), C(8;-3;-1), D(4;7;-2)

Ypogsens b.

1. Haligute KoOpAMHATHI BEKTOpA X, KOJUTMHEapHOro BekTopy a=(3;0;-2) u

YAOBJIETBOPSIONIETO yCIOBHIO (X-a)=39.
1 1 1

2. U3BecTHo, uto (a-b) =2; (b-C) = - 2; (c-a) = 3; |]a| = |b| = |c| = 1. Beruucnure:
1) (a + 3b)-(-2a-b); 2) (a-b):(4a—2¢) + (3b + a)-(b —c); 3) (a — b)*((a —b)(a + b));
4)(15-b-c)y(Bat+tb+c).
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3. HaiimuTe KoCcHHYC yIiia MeKIy THaroHAISIME ITapajuiesiorpaMMa, €CJIH TPU €T0
BEPIIMHBI HAXOATCs B Toukax A (2;1;3), B (5;2;-1), C (-3;3;-3).

Yposens B.

1. 3ajaHbl KOOPUHATHI BepIIUH TpeyroibHuka A(-1;-2;4), B(-4;-1;2) u C(-5;6;-4).
Haitnure nmuny BeicoTsl BD.

2. 3aaHbl KOOPUHATHI BEPIIMH TpeyroiabHuKa A(6;5;-3), B(7;-5;1) u C(-1;-3;8).
JlokakuTe, 4TO 3TOT TPEYTOJIBHUK MPSMOYTOJIbHBIA U HAWUTE KOCUHYCHI €r0
OCTPBIX YTJIOB.

2. OTBETHhTE Ha KOHTPOJIBHBIC BOIIPOCHI

1. Kak onpenensiercst CKaasipHOE IPOU3BENEHUE BEKTOPOB?
2. Kak BpIUMCISETCS CKaISIPHOE MPOU3BEICHNE B KOOPAUHATAX?
3. KakoBbI OCHOBHBIE CBOVMCTBA CKAISIPHOTO IPOU3BEICHUS?

3. OopmuTe OoTUET U CcAeTalTe BBIBOJ 110 MIPAKTUYECKOM paboTe.

IHPAKTHYECKAS PABOTA Ne 63

Hcnonb3oBaHue KOOPAMHAT UM BEKTOPOB IPH PELICHUH MATEMATHYECKHX U
NPUKJIAAHBIX 32/12a4.

eab padoTbI: HAYYUTHCS HUCIOJIBb30BATH KOOPJWHATHI M BEKTOpPA MPHU PEIICHUU
MAaTEMATUYECKUX U MPUKIAAHBIX 3a]1a4.

PesyabTaTrel  (MeTampeaMeTHbIE):  BIAQJCHHE  HABBIKAMU  ITO3HABATEIbHOU

pe(bHeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[GﬁCTBHfI N MBICIIUTCIIBHBIX IIPOLOCCCOB,
HX PE3YJIbTATOB H OCHOBaHHfI, rpaHuy CBOCroO 3HAHUA W HCE3HAHWSA, HOBBIX
IMO3HABATCJIbHLIX 3aaa49 U CPCACTB JJIA UX JOCTHXKCHUA.

Pe3syabrarhl (mpeaMeTHbIe): c(OpMUPOBAHHOCTH IIPEICTaBICHAN 0
MaTeMaTUYECKUX IOHATHAX KAaK  BAOKHEUIIMX  MATEMaTUYECKUX  MOJEIX,
IIO3BOJIAIOIIMX ONMCBHIBATh M W3Yy4yaThb pa3HbIE IIPOLIECCHI U SBICHUSA; IOHMMaHUE
BO3MOKHOCTH aKCHOMAaTHYECKOI'0 IIOCTPOEHUS MATEMAaTUUECKUX TEOPUH.

Buabl nesarenbHocTH: M3ydeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHHUS MPSMOW M IUIOCKOCTH. I[IpuMeHeHue Teopuu Ipu peuIeHur 3a7ad Ha
NEUCTBUSL C BEKTOpaMH, KOOPAMHATHBIM METOJ, NPUMEHEHHE BEKTOPOB IS
BBIYMCIICHUS BEJIMYMH YIJIOB U PACCTOSTHUM.

Kpurepuu oueHuBaHus1 NPaAKTHYECKUX padoT

1. omeHKa «OTIWYHO» BBICTABISAETCA OOyvaromeMycs 3a 0e30mud09HO
BBITIOJTHCHHBIE 3aJIaHUsl MEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJHOM OOBEME C
YYETOM PaIlldOHAILHOCTH BHIOPAHHBIX PEIICHHUI;

2. OIICHKa «XOpOIIO» BBICTABIISIETCS OOydaromemycs 3a paboTy,

BBIIIOJIHCHHYIO B ITOJIHOM o0BeMe ¢ HEAO0UYCTaMHU,
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3. OLEHKa «yJIOBJIETBOPUTEIHHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OLEHKa «HEYAOBJETBOPUTEIBHO» BBICTABIAETCA oOOydaromeMycs 3a
BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa padoThl.

YpoBeHs A.

1. OTpe30K, KOHIIBI KOTOPOTO PacroyiokeHbl B Toukax A(-4;2), B(8;-4), pazneneH Ha
yeTeIpe yacTh. Hainure KoOpIMHATBI TOYEK JIEIICHHUS.

2. Onpenenute KOOPAUHATHI BepIIMH TpeyroiabHuka ABC, eciau cepeuHsl ero
cTOpoH uMeroT koopauHathl K(-4;2), L(1;6), M(-3;2). Haiigute miuny meauanb AK.
3. JlaHbl KOOpAMHATHI IBYX CMEXKHBIX BEpIIWH Mapasienorpamma A(-2;2) u B(2;5) u
Touku nepeceuenus nuaronanen K(0;6). Halimure koopiuHaThl OCTaIbHBIX BEPIIUH
napasuiesiorpamma.

Yposens b.

1. lanbsl KOOpAMHATHI TPEX BepIIMH mapasuienorpamma A(3;-4;7), B(-5;3;-2) u
C(1;2;-3). Haitnure: 1) koopauHATHI YETBEPTOU BEPIINHBIL, 2) TOUKY IIEpECEUCHUS
JuaroHaseil; 3) JJIMHbI CTOPOH U TUaroHaleH.

2. Ha ocu opaunat Oy HallIuTe TOUYKY, HAXOASIIYIOCS Ha OJUHAKOBOM PACCTOSTHUU
ot Touek A(1;-4;7) u B(5;6;-5).

Yposens B.

1. Moryt mu touku A(3;-2;-7), B(5;3;-2) u C(7;8;3) ObITh BepIInHAMU
TpPEyTroJbHHUKA?

2. JlaHbl KOOpAMHATHI 1BYX Touek A(4;-2;2) u B(7;-6;4). Uepes Touky B npoBencHa

npsamas, [lapaniensHas BEKTOpy OA rye O — nauano KoopauHar. Hannure
KOOPJIMHATHI TOUYKHU MEPECECUEHUS ITON MPAMOM ¢ KOOPAUHATHOM MIIOCKOCTHIO XOy.
2. OTBEeTHhTE Ha KOHTPOJIBHBIEC BOIIPOCHI

Kak wucnonp3yroT KOOpAMHATHI M BEKTOPbl NpPHU PEHICHHMH MAaTeMaTU4YEeCKUX MU
MIPUKJIAIHBIX 3a/1a4?
3. OopmuTe OTUET U CcAENaNTE BBIBOJ 110 MPAKTUYECKOH padoTe.

INPAKTHYECKAS PABOTA Ne 64
Koopaunarsl B npocrpancrse. /leiicTBUSA HAJl BEKTOpaMHu.
Heab padoThI: HAYYUTHCS UCIOJIB30BaTh KOOPAUHATHI B IPOCTPAHCTBE.
Pe3yabTarel  (MeTampeaMeTHBbIE):  BIAJCHUE  HaBbIKAMU  MO3HABATEIbHOM
pedaexkcun Kak OCO3HAHHSI COBEPLIAEMBIX ACHCTBUN M MBICIUTENbHBIX MPOIECCOB,
UX pE3ylbTaTOB W OCHOBAHMM, TPAaHMI] CBOEr0 3HAHHUS M HE3HAHUS, HOBBIX
NO3HABATEIbHBIX 33724 U CPEACTB AJISI UX JOCTUKEHUS.

Pe3yabTaTthl (mpeaMeTHbIe): c(hOpMHUPOBAHHOCTh peCcTaBlIeHUN 0
MaTEMaTUYECKUX  MOHATHSAX KAaK  BaKHEHIIMX  MaTEMaTUYECKUX  MOJENSX,
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MO3BOJISIIOLIMX OMUCHIBATh M M3Yy4yaTh Pa3HbIE MPOLIECCHl U SIBICHUS; MOHUMAHHE

BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MAaTEMATHYECKUX TEOPHH.

Buawbl nesareabHocTu: O3HaKOMJIEHHUE C 10Ka3aTE€ILCTBAMU TEOPEM CTEPEOMETPHUU O

B3aMMHOM PaCIIOJIOKEHUU MPSIMBIX U TNIOCKOCTEN C UCIIOJIb30BaHUEM BEKTOPOB
Kpurtepuu onneHuBaHUs MPAKTHYECKUX PadoT

1. omeHKa «OTIWYHO» BBICTABISACTCA OOydaromeMycs 3a 0e30mu009IHO
BBITIOJTHCHHBIE 3aJIaHUs IIEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJIHOM OOBEME C
YUYETOM PAIMOHATBHOCTH BHIOPAHHBIX PEIICHUH;

2. OIIEHKAa «XOpPOIII0» BBICTABISIETCS OOydYaromemMycs 3a palboTy,
BBITIOJTHEHHYO B ITOJTHOM 00BhEME C HEOUCTAMH;

3. OIEHKa «YyJIOBJICTBOPHUTEIHHO» BBICTABISICTCS OOydYaromemycs 3a
BBITIOJTHCHHBIC 3a[aHMsI IIEPBOTO YPOBHSI B IIOJTHOM 00BbEME;

4. OlleHKa «HEYJOBIETBOPUTEIBHO» BBICTABISACTCA OOydJaromeMycst 3a
BBITIOJTHCHHBIC 3a[aHHsI IEPBOTO YPOBHS B HE TIOJTHOM OOBbeMeE.

Xoa padoThl.
YpoBeHs A.
1. anbl Tpu Touku B nipoctpancTBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). HaliguTe:

1) koopauHatel cepeaunbl otpe3ka AC; 2)KOOpJIMHATHI BEKTOPOB By BC_ BA.
3) koopauHatel Touku D Takoit, uto ABCD — napannenorpamm;

4) pacctostHue oT Touku A a0 Touku D.

2. Jlansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumure ypaBHEHUS:

1) mpsimoit AB; 2) mpsimoit, mpoxojsiieit yepe3 B u napauensHoit ocu Ox; 3)
TJIOCKOCTH, COZEPIKAIle BCe TPU JaHHBIE TOUKH;

Yposens b.

1. Jausl Tpu Touku B mpoctpancte A(1;-2;4), B(3;4;-2) u C(0;-6;2). Haitnure:
1) xoopauHatel ToukH, aensmiei orpe3ok AC Ha ock OX B COOTHOIIEHUH 1:2;

2) KOOpJIMHATHI BEKTOPOB 2BCy 3BC_2A45, 3) Ha npsmoit AC KoopMHATHI TaKOU
Touku D, uro0s1 TpeyronbHuk ABD ObuT IpsSIMOYTONIBHBIN; 4) paCCTOSTHUE OT TOUYKHU
A no npsimoii BC.
2. Jansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumure ypaBHEHHUS:
1) npsamoii, mapannensHoit AB, npoxosiueit uepes Touky C;
2) npsiMoii, mpoxoasiiieit uepe3 Touky B napamiensHo ocu Ox;
3) miockoctH, coaepxkaiieit Touky C u napamienbHoit miockoct ABO, rae O —
Hayajo KOOpJIMHAT;
Yposens B.
1. Janbl Tpu Touku B nipoctpancTBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). HaliguTe:
1) koopaUHATHI TOUKH, Aensiien npoekiuto orpe3ka AC Ha ocb OX B COOTHOLIEHUU
1:2;
2) koopaunatel BekTopoB 3BC + BA u 2BC — BA + AC + 3BC;
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3) koopauHatel Touku D, paBHOynaneHHoi ot Touek A, B, C, koopauHara Z KOTopou
paBHa 2; 4) pacctosHue oT Touku A 110 miockoctu BCO.

2. Haunsl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumure ypaBHeHuUs:

1) npsimoii, meprienquKysipHor AB, npoxopsieit uepes Touky C;

2) npsiMOH, MpoXoJslIeH yepe3 TouKy B u nepnenaukynsapHoit miockoctu yOx;

3) mockocTH, copepxanieit Touky ¢ koopauHatamu (1;1;1) u nepneHANKYISpHON
mockoctd ABO u ABC, rae O — Hayano KoopAuHaT.

2. OTBETHhTE Ha KOHTPOJIBHBIEC BOIIPOCHI

1. Kak BBIYMCISIOTCS KOOPJIMHATHI BEKTOPA B MPOCTPAHCTBE?
3. OpopmuTe OoTUET U CceNalTe BBIBOJ 10 IPAKTUYECKOM paboTe.

INPAKTUYECKAS PABOTA Ne65
OmnpenesieHue B3aHMHOIO PACIOJIOKeHHS MPSIMBIX U YIJIa MeK1y HUMH.
e padoThI: HAYYUTHCS ONPENETATH PACIIONOKEHUS MPSAMBIX B IPOCTPAHCTBE U
HaXOJUTh YTOJ MEXK]1y HUMHU.
PesyabTatbl (Memanpeomemmuoie):
IEJICYCTPEMIICHHOCTh B TOWUCKAaX W MPUHATUU PEUICHUH, COOOpPa3UTENbHOCTh U
UHTYHIUS,, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHHUM;  CIOCOOHOCTH
BOCIIPUHMMATh KPAacOTy M TapMOHHUIO MUPA; BIAJECHHUE OCHOBHBIMHU IMOHATHSIMHU O
IJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;
npeomemmuvle:
c(hOpMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATh FeOMETPUYECKHE (PUTYPHI HA YepTexkax,
MOJIESIX U B PEAIbHOM MHUpE; MPUMEHEHHWE M3YYEHHBIX CBONCTB I'€OMETPUUECKUX
buryp u bopMyn aJisi pelIeHUs] TEOMETPUYECKUX 3a7ad U 3a7a4 C MPaKTHUYECKUM
COJICp>)KaHUEM;
Buowt oesamenvnocmu: OopMynupoBKa U MPUBEICHUE TO0KA3aTEIbCTB MPU3HAKOB
B3aMMHOTO PAaCIMOJ0XKEHUS MPSMBIX M IUIOCKOCTel. Pacno3HaBaHue Ha depTexax u
MOJIEISAX PA3IUYHBIX CIy4yaeB B3aUMHOIO PACIOJOXKEHUS MPSAMBIX U IUIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYKJICHUM.

Kpurepuu oueHuBaHus:

1.01IeHKa «OTJIMYHOY» BBICTABIISIETCS 00yJaroneMycs 3a paboTy, BBIIIOJTHEHHYIO
0e301H100YHO, B TOJIHOM 00bEME C YUETOM PAIlMOHAIBHOCTH BHIOPAHHBIX PEIICHMI;
2.0IIEHKa «XOpOILI0» BBICTABISETCS OOydaromemMycs 3a paloTy, BBIIOJIHEHHYIO B
ITOJITHOM 00BEeME C HEJ0UCTaMH;

3. OLIEHKa «YyAOBJIETBOPUTEIbHO» BBICTABIAETCA oOOydarolmemycs 3a padory,
BBITIOJIHEHHYIO B HE TOJHOM 0o0beme (He meHee 50% MpaBUIILHO BBHITIOJHEHHBIX

3a/laHuii OT o01Iero oobeMa padboThl);
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4. oIeHKa «HEYIOBIETBOPUTEIIHHO» BBICTABIISIETCS O0yUJarOIIeMycs 3a padoTy,
BBITIOJTHCHHYIO B HE MMOTHOM 00beMe (MeHee 50% MpaBHIIBHO BHITIOJTHEHHBIX
3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xon padoThI:
3ananue 1.Bemonnure tect «IIpsiMble B TPOCTPAHCTBEY.

Bapuasnr 1.

1.Ilpsamas a, mapamienbHast mpsiMoit b, mepecekaeT miockocTh o. [Ipsmasi ¢
napajuiesibHa IpsIMOi b, Tora: a) MpsiMbI€ a U C MIEPECEKAIOTCS; 0)
npsiMasi C JISKUT B IJIOCKOCTH O;B) MPSMBIE a U C CKPEIIUBAIOTCS; r)

IpsIMBIC A U C TAPAJIJICIIbHBI.
2. Kakum mMoxeT ObITh B3aUMHOE PACIIONOKEHHUE MPSAMBIX a U b, eciu uepe3 NpsMyro
a MOYKHO ITPOBECTU IUIOCKOCTb, NapaJljIeNIbHYI0 NpsAMoi b?

a) CKpEeLIMBAIOTCS WIN MEPECEKAIOTCs; 0) CKPEIIMBAIOTCS WIIM MapaIICIbHBI;

B) TOJIBKO CKPEILIMBAIOTCS; T') TOJIBKO MapalyIeIbHBI.

3. [IpsiMble @ U B J€XaT B MapajuIeIbHbBIX INIOCKOCTSX, CIEA0BATEIBHO 3TH MPSAMbIE
a)CKPEIIMBAIOTCS WM MIEPECEKAIOTCS; 0) CKPEIIUBAIOTCS WM MapaJlJIeIbHBI;

B) TOJIBKO CKPEILMBAIOTCS; T) TOJIBKO MapajlieabHBbI.

4. KakuM MOXeT ObITh B3aUMHOE PACIIOJIOAKEHUE ABYX MPSIMBIX, €CIIH 00€ OHU
napajuieabHbl OAHON MIJIOCKOCTH?

a) TOJIbKO NapaJuleNibHbL; 0) BCe Ciyyau B3aMMHOTO PacoJIOKEHUS; B) TOJIBKO
CKPELIUBAIOTCS; T') TOJIBKO MEPECEKAIOTCS.

5. IIpsamas a mapasuiesibHa IIOCKOCTH 0. Kakoe u3 cneayromux yTBepKIeHUH BEpHO?
a) I[Ipsamas a mapasuiensHa 000U MPSMOH, JiexKallel B TUIOCKOCTH 0 0) mpsiMasi a He
nepeceKkaeT HU OJIHY MPSIMYIO0, JIEKAIYIO0 B INIOCKOCTH 0; B) MpsAMasi a CKPELIMBAETCs
CO BCEMH IPSIMBIMU IUIOCKOCTH 0; T) IpsMasi @ UMEET OOIIYI0 TOUKY € IIOCKOCTBIO .
3aganue 2. OTBEThTE HA BOIIPOCHL:

1)Kak mpocTpaHCTBE pacnoioKeHbl IpsiMble?

2)UTO Ha3BIBAIOT YIJIOM MEXKIY JBYMS CKPEIIUBAIOUIUMUCS MPSIMBIMU?

3)Cnaiite OTYET MpenoiaBaTeo.

INPAKTHYECKASA PABOTA Ne66
OmnpenesieHue B3aUMHOI0 PACIOJIOKEHNS MPSMbBIX U IJIOCKOCTEl
Heab padoThI: HAYYUTHCS ONMPENETATh PACTIONOKEHUS MPSAMBIX U TIOCKOCTH,
HaXOJUTh YTOJ MEXIY HUMHU.
PesyabTarsl (Memanpeomemmuoie):
- IEJICYyCTPEMJICHHOCTh B TMOUCKAX M MPHUHITHHU PEIICHUM, COOOpPa3UTEIbHOCTh 1
UHTYHIUS,, Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEACTABJICHHM;  CIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;
npeomemmuuwie:
- BJAJEHUE OCHOBHBIMU TIOHATUSIMH O IUIOCKUX M  TMPOCTPAHCTBEHHBIX
reoMeTpudeckux (Urypax, X OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHHSI
pacrio3HaBaTh reoMeTpUIecKue (GUrypbl Ha YepTexkax, MOACISIX U B p€aJTbHOM MUDE;
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MPUMEHEHNE U3YyYEHHBIX CBOMCTB T€OMETpUYECKUX (Huryp u GhopMmyn IS perieHus
reOMETPUYECKUX 33]1a4 U 33/1a4 C IPAKTUYECKUM COACpPKaHUEM;
Buowt deamenvnocmu: OopmynupoBKka U NPUBEICHHUE JOKA3aTENbCTB IMPU3HAKOB
B3aMMHOT'O PACIOJIOKEHUSI MPSIMBIX U IJIOCKOCTeH. Pacrio3HaBaHue Ha yeprexax U
MOJIETISIX PA3JIMYHBIX CIYy4YaeB B3aUMHOIO PACIOJIOKEHUS MPSMBIX U TJIIOCKOCTEH,
apryMEHTUPOBAHHE CBOUX CYKJICHUU.

Kpurtepuu oneHuBaHMsI:

1.01leHKa «OTJIMYHOY BBICTABJISICTCS 00yJaromeMycs 3a 0e30IHO0IHO
BBITIOJTHCHHBIE 33JIaHUS TIEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YICTOM
PaIMOHAIIBHOCTH BEIOPAHHBIX PEIICHUI;
2.0lIEHKa «XOPOIII0» BBICTABIIAECTCS OOydaromemMycsi 3a paboTy, BHIITOJTHCHHYIO B
ITOJITHOM 00BEME C HEeJI0UCTaMH;
3. OlICHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIISICTCS 00YUYaIOIIEMYCsl 32 BBINIOJHCHHBIC
3aJIaHusI IEPBOTO YPOBHS B TIOJTHOM O00BEME;
4. OLICHKA «HEYJAOBJICTBOPUTEIHLHO» BBICTABJISAETCS O0yJArONIEMYCs 3a BBITTOJTHEHHBIS
3a/1aHUs TIEPBOT0 YPOBHS B HE TIOJIHOM O0BEME.

Xoa padoThi: | ypoBenn

3ananue 1.3aKoHUYNTE NPEIIOKEHUE:
2) npsiMast Ha3bIBAETCS MEPIEHIUKYIISIPHOM K TIIOCKOCTH, €CIIH ...

3) npsimasi nepHeHAuKYJIsIpHa MII0CKOCTH, €CJIU OHA ...
4) ecnu ABE MpsIMbIE IEPIEHANKYIISIPHBI K TIIIOCKOCTH, TO OHH ...

5) ecnu IIIOCKOCTh NEPIEHAUKYJIIPHA K OAHOW U3 JIBYX MAapaJuIeNIbHBIX MPSMBIX, TO
OHA ...

6) pacCTOSIHHEM OT TOUYKH JI0 MJIOCKOCTH HA3bIBAETCA ...
3ananue 2.Pemvre 3a1a4y:

JlaHo: Touka M JI€KUT BHE IJIOCKOCTH o, @ Touku A, B, u C nexart B 3ToM
IUIOCKOCTH.

Onpenenute: NpUHAIICKUT U Touka F mmockoctu a ? 2. YKakuTe NpIMyro
nepeceuenus mwiockocteit o u (ABM), (ABM) u (BMC); 3. Moxer i1 Touka C
npuHaaiiexats mwiockoctu o? 4. [punagnexut au npsmast AC mockoctu (MBC)?

3aganue 3. Tect «llepneHANKYISAPHOCTD NPSIMBIX, IPSAMOU U INIOCKOCTH

Bapuanr 1.

1. K miockocTy mpoBEAEHBI IBE PaBHBIE HAKIIOHHBIE. PaBHBI JIM UX MPOEKLINU?

2. Kakoe u3 crneayrommux yTBepKICHUN BEpHO?

a) /IBe npsiMble mepreHANKYISPHbIE TPETHEH MepIEeHAUKYISIPHBI MEXTY COOOH;

0) mpsiMasi Ha3bIBAETCS MEPIICHANKYIIPHONU TIOCKOCTH, €CJIM OHA MEPIEHIUKYIISIPHA
XOTs ObI OJTHOM MPSIMOM, JISIKAIEH B ATOU TJIOCKOCTH;
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B) JIBE€ MpSAMBbIE, MEPIICHIUKYIISIPHBIE K TUIOCKOCTH, NEPHIEHIUKYIISPHBI MEXTY
co0Ooii;
I') psiMasi Ha3bIBACTCS MEPIICHIUKYIISIPHON TJIOCKOCTH, €CIIU OHA MEePHEHIUKYISIpHA
K JIF00OH MPSMOM, Jiexalel B 3TOH MJIOCKOCTH.
3. IlpsiMasg m neprneHIuKyJsipHa K NPSMbIM a U b, JIesKaluM B IIIOCKOCTH 0, HO m He
NEPHeHAUKYJIIPHA K IJIOCKOCTH 0. BhIICHUTE B3aMMHOE PACIIOIO0KEHUE MPSMBIX a U
b.
a) mapajuieJibHbl; 0) MEPECEKalOTCs; B) CKPEIIMBAIOTCS; T) ONMPEACIUTH HEb3S.
4. Tpsmast a mepreHIUKYISIpHA K TIPSIMBIM € U b, JIeKamuM B IJIOCKOCTH 0, TIpsiMast
a IEPIEeHIUKYJISIPHA K IJIOCKOCTH 0. BBIICHUTE B3aUMHOE PacCIiOOKEHUE MPSIMBIX C
u b.
a) TOJIbKO MapaJiyieJbHbl; 0) TOJBKO MEPECEKAIOTCS; B) MapalICIbHbI WK
MEPECEKAIOTCS; T) ONPEACIIUTH HEJb3S.
5. B tpeyronbauke ABC, AH — BbicoTa TpeyronbHuka. Bae minockoctu ABC
BbIOpana Touka J|, mpuuem JIB L BC, JIB L AB. Ilnockoctu JIBC
MIEPIICHIUKYJISIpHA IpsMast

a) AJll; 0) AB; B) AH; 1) AC.
2 ypoBeHb
Tect «llepneHauKyIIpHOCTD NPAMBIX, IPSAMOU U IIIOCKOCTH
1. Kakoe u3 cineayrommx yTBepKACHU HEBEPHO?
a) Eciu npsimasi neprieHIUKyJIsipHa K IBYM MPSMbIM, JIEKAIUM B INIOCKOCTH, TO OHA
NEPHEHANKYIISIPHA K 3TOH TUIOCKOCTH;
0) ecnu npsMas NepreHIUKYISIpHA K TUIOCKOCTH, TO OHA €€ TIEPECEKAET;
B) €CJIM JIBE IJIOCKOCTH MEPIECHIUKYIISPHBI K MPSMOUN, TO OHU MapaJuIeIbHBbI;
I') €CJId JIBE€ MPSIMble NEPHEHANKYISPHBI K IMJIOCKOCTH, TO OHH MapaJlJICIbHBI.
2. JIBe HaKJIOHHbIE, TPOBEAEHHBIE K INIOCKOCTH, UMEIOT PABHbIC MPOEKIINU. PaBHBI 1
CaMH HAKJIOHHBIE?
3. Ecnu oaHa U3 IBYX CKpEIIMBAIOIIUXCS MPSAMBIX MEPIECHIUKYIISIPHA K TIJIOCKOCTH,
TO OyZET M TEPHEHAUKYJISIPHA K 3TOM MIIOCKOCTH BTOpas npsimas?
a) Jla; 6) na, HO MpU ONpEeENEHHBIX YCIOBUSAX; B) ONPEACIUTh HENb3sI; T') HET.
4. Touka E He npunamiexut mockoctu npsimoyronbarka ABCD. BEL AB, BEL
BC. Torna npsamas CD u miockocts BCE:

a) MapaJuIeNbHbI; 0) MEePIEHANKYIISAPHBI; B) OMPEACIUTh UX B3AUMHOE
PACIIOJIOKEHUE HEB3S ; T') MpsIMast JISKUT B TIIOCKOCTH.
5. ABCJ] — kBaapar. Bue ero mimockocTtu BeiOpana Touka K, mpuuem KA L AB.
ITnockoctn AK/] nepneHauKyssipHa npsmas

a) 1C; ©6)KC; B) BK; 1) BC.

Cnaiite paboTy MpenoiaBaTeio.

INPAKTHYECKASA PABOTA Ne67

IIpyMeHeHMe NPU3HAKOB U CBOICTB NMAPAJLIEJIbHBIX U MePHEeHINKYISIPHBIX
IVIOCKOCTEH.
Heab padoThI: HAYYUTHCS ONPENETATh PACTIONOKEHUS MPSAMBIX U TIOCKOCTH,
HaXOJUTh YTOJ MEXIY HUMHU.
Pesyabrarbl (Memanpeomemnoie):
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- LeJeYCTPEeMJICHHOCTh B MOUCKAX M MPUHATUU PELIEHUM, cOOOpa3uTeIbHOCTh U
UHTYULUS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEACTABICHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAcOTY U TAPMOHUIO MHPA;

npeomemmubwie:

- BIQJICHUE OCHOBHBIMH TMOHATHSAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETpUUYECKUX (hUrypax, UX OCHOBHBIX CBOMICTBaX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh T€OMETpUUECKUE (PUTYPBI HA YEPTEKAX, MOJEISIX U B PEAIbBHOM MUDE;
MPUMEHEHNE U3YYCHHBIX CBOWCTB I€OMETPUYECKUX (Ppuryp u (Gpopmys Ais pelieHus
r€OMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM;

Buowt desamenvnocmu: M300paxkeHue Ha PUCYHKaX M KOHCTPYMpPOBaHHE Ha
MOJEIIAX MNEPIEHIUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, MPSAMBIX, MapajuleIbHbIX
IUIOCKOCTEM, YIII0B MEXKAY IPSIMOM U INIOCKOCTBIO K 00OCHOBAHHUE ITOCTPOCHUH.

Kpurtepun ouennBanus:

1.0lIeHKa «OTJIIMYHO» BBICTABIISICTCS OOy4JaromeMycs 3a 0€301M00YHO
BBITIOJIHEHHBIE 33JIaHUsI TIEPBOTO, BTOPOTO YPOBHS B IMOJTHOM 00bEME C YUETOM
PaIMOHAIBPHOCTH BEIOPAHHBIX PEIICHU;
2.0lIEHKa «XOpOIIIO» BBICTABIIAETCS OOyUaromeMycsi 3a paboTy, BHIIIOJHEHHYIO B
MOJIHOM 00bEME C HEeJI0UETaMU;
3. OIIEHKA «YIOBJICTBOPHUTEIHLHOY BBICTABIIICTCS 00YUYAIOMIEMYyCsl 3a BBITIOJITHCHHBIC
3aJlaHusl IEPBOTO YPOBHS B MOJTHOM O00BEME;
4. OIIeHKA «HEYIOBJIETBOPUTEIHLHOY» BBICTABIIACTCSA 00yJarOImeMycsl 3a BHITOJTHEHHBIE
3aJlaHusl IEPBOTO YPOBHS B HE MOJTHOM 00BEME.

Xoa padoThi: 1 ypoBeHb
1. IlpuBeauTe mpuMepsl NapaUIEIbHbIX TUIOCKOCTEN U3 OKPYXKEHHUS.

2.B xyoe ABCDA;B;C1D; Touka M — cepenuna AiB1, N — cepennna B1Cy, K —
cepenuna AD, P — cepeauna DC. Onpenenuts B3aMMHOE PacoloKeHHe MIOCKOCTEH

a) MNK u MNP;
6) A1B1C1 n ADC

3.B xy6e ABCDA:B:C1D; Touka M — cepenuna A;B1, N — cepenuna B1Cq, K —
cepenuna AD,P — cepenuna DC. OnpenenTs B3aUMHOE PACIIONI0KEHHUE TIIOCKOCTEHN

a) MKP u BB1D;

6) D:KP 1 BMN.
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4.B xyoe ABCDA;B1C1D; Touka M — cepenuna A;1B1, K — cepenuna AD, P —
cepeauna DC. OnpeaenuTs B3aMMHOE PacoOKEeHHUE TIIOCKOCTEN

a) A1DC1 u ABlc,
6) AC.C u MKP.

4. lano: ABCDA;1B1C1D1 - xy0.
K, M, N - cepeaunsl pebep B1C;, D1D, D1C; cooTBeTcTBEHHO,
P - Touka nepecedeHus quaronaneit rpanu AA1B1B.

Onpez[eJmTe B3aMMHOC PACIIOJIOKCHHUC!

1. mIockocTel: (AAlBlB) )41 (DD1C1C), (ABlch) nu (BBlDlD), (AAlDlD) u
(BB1C:C) .

2 ypoBeHb
3aganue 3. BBITOJIHUTE TECT.
1. JTano nBe mapajuienbHbIE TIOCKOCTH . Touka M HE JIE)KUT HU HA OJTHOM U3 HUX.
CKOJIBKO BCETO CYIIECTBYET MPSAMBIX , KOTOPBIE TPOXOAAT Yepe3 TOUKy M u
napajuJielabHble MIOCKOCTH .
A) onna; b) nBe; B) GecuncieHHOE MHOXECTBO
2. VI3BeCTHO, UTO JIBE CMEXHBIE CTOPOHBI MPSMOYTOJIbHUKA NapaJlJIeIbHbIE
miockoct . Kakoe B3auMHOE pacrosioKeHue NI0CKOCTH MPSAMOYTOJIbHUKA U
IIJIOCKOCTH ?
A)napannensHsie; b)niepecekarorcs; B) coBnagaroT Win napasuielibHbIE;
I') coBnaparor
3. Kakoe B3anMHO€ pacrloJIOKEHNE AuaroHaieil npoTruBoJiexkamux rpaneit AA1B1B
nu DD1C1C Ky6a ABCDAlBlchl?
A) nmapannensHsie; b) ckpemuBaromnuecs; B) napajienbHbie UITH CKPEIIMBAIOITUAECS;
I') mepecekarotcs; J1) ) mepecexaroTcsi WM CKPEUIMBAIOIINAECS
4.B xyoe ABCDA1B1C1D; uepe3s cepeaunnt pedep B1Ci, C1D1 u DC- Toukn K, L u
M cooTBeTCBEHHO, TpoBeneHa cekymas miockocte KLM. Kakas u3
MEPEUYUCIIEHHBIX MNIOCKOCTEN napauiesibHa miockocts KLM?
A) ABD; b) ADD;, B) BDD,, I')A1B:C;. I)ABC
OTBeThTE HA BOIIPOCHI:
1) Kak MoryT pacnosnaratbcst 1B IJIOCKOCTH B IPOCTPAHCTBE?
2) ChopmynupyiTe TpU3HaK MapauIeIbHOCTH TUIOCKOCTEH.
3) IlpuBeauTe mpuMepsl NapaJLIEIbHbBIX TIOCKOCTEM.
4)]1aiiTe onpeesieHne napaieabHbIX MIOCKOCTEM.
Cnaiite paboTy mpernoaaBaTeo.

IMPAKTUYECKAS PABOTA Ne68

IepneHauKyaSp ¥ HAKJIOHHAA K IIOCKOCTH. Teopema “o Tpex
neprneHanKyJaspax”.
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e padoThIl: HAYYUTHCS TPUMEHUTH NOJYYEHHBIE JAHHBIE NPU PELICHUH
IPOCTENIINX 3a7a4.

PesyabTarsbl:

Memanpeomemuule:

- IeJIEYyCTPEMIICHHOCTh B MOUCKAX M MPUHITHHU PEIICHUN, COOOPa3UTENbHOCTh U
UHTYUIIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CIIOCOOHOCTH
BOCIIPUHHUMATh KPacoTy U TApMOHHIO MUPA;

npeomemHnule:

- BIAQJICHUE OCHOBHBIMU TOHATUSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MX OCHOBHBIX CBOWCTBAX; C(HOPMHPOBAHHOCTH YMEHUS
pacmo3HaBaTh T€OMETPUIECKUE (PUTYPHI HA YePTEkKaX, MOJICIISAX U B PEATbHOM MUDE;
MIPUMEHEHUE U3YUYECHHBIX CBOMCTB reoMerpuueckux Guryp u Qopmysn s peuieHus
reOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

Buowt deamenvnocmu:. N300pakeHre Ha pUCYHKAaX W KOHCTPYHpPOBaHUE Ha
MOJIENSAX MEPIEHANKYISIPOB M HAKIOHHBIX K IUIOCKOCTH, MPSMBIX, MapaJICIbHBIX
IJIOCKOCTEH, YTIIOB MEXKAY MPSIMOM U TIIOCKOCTHI0 U 000CHOBAHKE MTOCTPOCHUS.

Kpurepuu oneHuBanus :

l.olIeHKa «OTJIMYHO» BBICTABIISIETCS 00yUaromemMycs 3a paboTy, BHINOJHEHHYIO
0€301K100YHO, B TTOJIHOM 00BEME C YUETOM PAIMOHATLHOCTH BHIOPAHHBIX PEIICHUI;
2.0lIEHKa «XOPOIIIO» BBICTABIsIETCA O0ydarleMycs 3a padoTy, BHIMOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;

3. OIIeHKa «yJOBJICTBOPUTEIHHO» BBICTABIsIETCS oOydaromemycss 3a pabory,
BBITIOJTHEHHYIO B HE MOJHOM oObeMe (He meHee 50% MpaBWIBLHO BHITIOJTHEHHBIX
3a/laHuid OT 001Iero oobeMa padboThl);

4. olEeHKa «HEYyIOBIETBOPUTEIILHOY» BHICTABIISIETCS 00yUarOIIeMycs 3a padoTy,
BBITIOJTHEHHYIO B HE TIOJIHOM 00beMe (MeHee 50% mpaBuiIbHO BBITIOJHEHHBIX
3a1aHui OT 00I1Ier0 00BheMa paboThI).

Xoa padoTbl
Paszbepute anroput™ pemieHus 3aaud 1 3aHUIIATE €T0 MOJTHOE PelICHHE:
3amaua Nel:Jlano: &4EC, BD - (ABC), BD =9 cm, AC = 10 cm, BC = BA = 13 cm.
Haiitu: a) paccrosinue ot Touku D o AC;

Pewmenue: a) 1. DB — nepnenaukyinsap, AC u DA — naknonssie, Tak kak BA = BC —
npoekimu, To DA=DC. 6) £ PAC =4 paproGenpennsiit, DK — BricoTa, MeanaHa 1
ouccektpuca, DK — paccrosane ot Touku D 1o AC.
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3. ABKA IK=80 BK=vBA-AK  BK=v13-5 = V818 =2 (cm).
4. 4 DBK, JEB =80 DK = WEBDT+BE- DK = Y81+127 = /225 = 15 (cm).

3anaua Ne2:Yepes Bepmmny B pom6a ABCD nposenena npsimass BM
NEPHEeHAUKYJIIIPHO K €ro miockoctu. Halitu pacctosnue oT Touku M 10 psAMBIX,
CoJiep KallluX CTOpoHbI poMmOa, eciiu AB =25 cm; < BAD = 60°; BM = 12,5 cM.

Pewenue: [Iposenem BK 1 AD.BK - npoekurs HakiioHHOM MK Ha niockocTh
pomba; AD L BK, To AD 1L MK (1o Teopeme o Tpex meprenaukyspax). Jmmna MK
— paccrosaue oT Touku M 1o npssmoit AD . ME — pacctosiaue ot Touku M 110

253
npsmoit DC. Y3 Tpeyronsauka ABK: BK = ABsin60°= 2 & MBK -

npsiMoyroisHbIi (“5 = 90°), Tak kax MB - (ABC); MK = VBK +MB™ =25 (cm).

BK = BE (kak BbIcOTHI poM6a); & MBE=4MBE (o npym kaTeram, Kak
npsmoyroiibHbie); ME = MK = 25 (cMm). PaccTostnue ot Touku M 1o npsmbix AB u
BC paBnbl qimune nepnieHaukyisipa MB, o ects 12,5 cm.

OtBeT: 25 cMm; 25 em; 12,5 cMm; 12,5 em.
1.BoinonuuTte yeptexu s 3aaad Nel u No2

2.Pemmre 3amauy: 1.1M300pa3uth Touky M, He TpUHAAJICKAITYIO TNIOCKOCTH
npsmMoyrosibHruka ABCD u paBHOyZQJIEHHYIO OT BCEX €r0 BEPILHH.

OTtBeTbTe Ha BOIPOCHI K yepTexy: a) Kyna nmpoektupyercs sta Touka ? HazoBute
OTPE30K, JIJIMHA KOTOPOTO paBHA PACCTOSHUIO OT TOYKH JI0 TJIOCKOCTU
npsMoyrosibHuKa? 3.13 Touku M, He puHaAJIeKaIen IIIOCKOCTH, IIPOBECTH JIBE
HakoHHble MA 1 MB u nepnenaukynsip MO.

0)1. Kakas Touka sBisercs nmpoekuueit Touku M? 2.HazoBute oTpe3ok, KOTOpbIi
paBeH paccTosiHUIO OT Touku M 1o mockoctu?3. Eciiu MA=9cMm, a MB=12cM, To
MPOEKIUsl KOTOpoH HakJIoHHOU Oynet 6osbiie?4. Ecau AO=3cMm, a OB=1cwMm, To
KoTOpas HakioHHad anuHHee?S. Ecin MA : MB =5 : 6, To npoekuus KOTopou
HAKJIOHHOH Oynet 6osbiie?

1.Kak Ha3bIBaeTCsl TMHUA, COSUHAIONIAs OCHOBAHMS NEPIEHAUKYIISIPA U HAKIOHHOW?
a) OTPe30K; 0) yroJi; B) MPOCKITHS; T') PACCTOSIHHE.

2. Ilpsimas mpoBeJiIeHHAs B IIJIOCKOCTU U MEPIECHINKYIISIpHAS TPOSKIIUMA HAKIIOHHOM
Ha ATy TJIOCKOCTh, MEPIIEHANKYISIPHA U...a) caMoi cede; 06) caMoil HaKJIOHHOM; B)
CaMOW IPOEKIIUH;

r) caMOMy NEePHEHAUKYISAPY.

3. PaccTositHue OT TOUKH JI0 MPSIMOM paBHO JJIMHE...a) HAKJIOHHOMW; 0) MEIMaHbl; B)
MPOEKINH; T)IIEPICHINKYIIIpa

155



4. VI3 nByX HaKJIOHHBIX, UCXOJIAIINUX U3 OJTHOM TOUKH, HE JIeXKaIlel HA JaHHON
MJIOCKOCTH, OOJIBIIIE Ta, Y KOTOPOH...a)IEPIEHIUKYJIIAp 00JibIie; 0) MPOSKIIHUs
MEHBIIIE; B) IPOCKIIHS OOJIbIIIE;

I') EPIEHIUKYJISIP MEHBbIIIE.

5. 3amada. Touka A He JIEXKUT B INIOCKOCTH, a TOUKa E - MpUHAMIIEKUT 3TON
mockocTu. AE = 13, npoekuus 3Toro oTpe3ka Ha IJI0OCKOCTh paBHa 5. KakoBo
paccTosiHUE OT TOYKU A 110 AJaHHOM 1iockocTu? a) 144;6) 8;8) 18;r) 12.
6.Cnaiite paboTy MpenoaBaTeno.

IMPAKTUYECKAS PABOTA Ne69

OmnpeneseHue pacCTOSIHUA OT TOYKH 10 IJIOCKOCTH, OT IPAMOIi 10 IJIOCKOCTH,
PACCTOSIHUE MEXKAY IIIOCKOCTSIMH.

e padoThl: HAYYUTHCS IPUMEHUTH MTOJIYYEHHBIE JAHHBIE TIPU PEIICHUN
MPOCTEUIINX 3a]1a4.

Pe3yabrarthi:

Memanpeomemuule:

- IEJIEYyCTPEMIICHHOCTh B MOMUCKAX M NPHUHATHUHU PEIICHUI, COOOpa3UTEIbHOCTh U
UHTYUIUS, PAa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEACTABICHHHN;  CIOCOOHOCTH
BOCIIPUHUMATh KPacOTy U TAPMOHUIO MHPA;

npeomemnuwie:

- BIAQJCHHUE OCHOBHBIMHU TOHATUSIMH O IUIOCKHX M MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOWMCTBaX; CHOPMHUPOBAHHOCTH YMEHHSI
pacno3HaBaTh T€OMETpUYECKUE (PUTYPHI HA YEPTEkKaX, MOJICTISIX U B PEAIbHOM MUDE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB TreOMeTpudecKux uryp u Ghopmyn A peiieHus
reOMETPUYECKHX 3a/1a4 U 337a4 C MIPAKTUYECKUM COAECPIKAHUEM;

Buowt doeamenvnocmu:. 300pakeHre Ha pUCYHKAaX W KOHCTPYHPOBaHUE Ha
MOJEIIAX MNEPIEeHIUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, MPAMBIX, MapajieIbHbIX
MJIOCKOCTEH, YTIIOB MEXAY MPSAMOI U IIIOCKOCTHIO U 000CHOBAaHUE MOCTPOEHUS.

Kpurepuu oueHuBanus :

1.o11eHKa «OTJIMYHOY BBICTABIISIETCS 00yJaroneMycs 3a padoTy, BHIMOTHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATLHOCTH BIOPAHHBIX PEILICHU;
2.0IIEHKa «XOpOIII0» BBICTABISETCS OOydaromeMycss 3a paloTy, BBIIIOJTHEHHYIO B
MOJIHOM 00bEME C HeI0UEeTaMu;

3. OlLIEHKAa «yAOBIETBOPUTEIHHO» BBICTABIACTCA oOOydaromiemMycs 3a pabory,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBMIHBHO BBITIOJHEHHBIX
3aJlaHuii OT 00ITIeT0 00BeMa PaboThI);

4. OIIEHKa «HEYJIOBICTBOPUTEIHLHOY BBICTABIISIETCS 0O0yUaromemMycs 3a padboTy,
BBITIOJTHEHHYIO B HE TTOTHOM 00beMe (MeHee 50% MpaBHIIBHO BHITIOJTHEHHBIX

3a1aHul OT 001Iero oObemMa paboThl).
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Xon padoThI:
3amanue 1.Pemmre caMOCTOSTENBLHO 3aa4N:

1. Haliqute paccTostHue MeXay TOYKOM A ¢ koopauHatamu (2, 3, -1) U MIOCKOCTHIO,
3aIaHHOM ypaBHEHUEM: 7X-6y-62+20=0

2.0npenenuTe pacCTOSTHUE MEXAY  MapauIeIbHBIMU IUIOCKOCTAMH,  3aJaHHBIMU
ypaBHeHUAMHU: 6X+6y-37+10=0 u 6x+6y-32+28=0.

3.Hantu paccrosaue or Touykn K 10 IJIOCKOCTH PaBHOCTOPOHHEIO TPEYTOJIbHUKA
CO CTOPOHOM paBHOM 6 CM M paBHOYJAJIEHHOM OT €ro BEPLIMH HA PACCTOSIHUE PABHOE
8 cm.4. Touka M HaxoauTCsa Ha pacCTOSIHUU 15 cM OT BCeX BEPIMH TPEYrOJIbHUKA CO
cropoHamu 6 cm, 10 cm u 8 cm. Haiitu paccrosHue ot To4yku M 10 IIOCKOCTH
TPEYroJIbHUKA.

3aganue 2.0TBEeThTE HA BOMPOCHL: 1)UTO ABISIETCS PACCTOSHUEM OT TOYKH J10
miockoctu? 2)Kakyro TeopeMy NpuMeHUIU AJid pereHus 3agad? 3)Craiite paboTy
MPENO/IaBaATEIIO.

HPAKTHYECKASA PABOTA Ne70

BorunciieHue IByIrPpaHHBIX YIJIOB.

e paboThl: HAYYUTHCS BHIYUCIATH IByTPaHHBIE YTJIOB IIPU PEIICHUU
MPOCTEUINX 3a]1a4.

Pe3yabTartsl:

Memanpeomemuule:

- UEeJeYyCTPEMJICHHOCTh B MOMCKAX W MPUHSATUU PEIICHUH, COOOPa3UTEIBHOCTh U
WHTYULIUS, PA3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTABICHHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeomemuuwie:

- BIAQJCHHUE OCHOBHBIMHU TOHATUSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh T€OMETPUUECKUE (PUTYPHI HA YEPTEkKaAX, MOJICIISAX U B PEATbHOM MUDE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB TeOMeTpudecKux (uryp u Ghopmys A perieHus
reOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;

Buowt deamenvnocmu: MN300paxkeHre Ha pUCYHKAX UM KOHCTPYHPOBAaHUE Ha
MOJIESAX TMEPIEHANKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, MapauieIbHbIX
IJIOCKOCTEH, YIJIOB MEXKIY MPSMOW M TIJIOCKOCThIO M OOOCHOBAaHME TOCTPOCHHS.
dopMyMpOBaHUE ONPEACIICHUM, TPU3HAKOB W CBOWCTB TapaUICNIbHBIX U
MIEPIICHIUKYJISIPHBIX TIJIOCKOCTEN, IBYTPAHHBIX U TUHEUHBIX YTIIOB

Kpurepuu oueHuBanms :

l.o11eHKa «OTJIMYHOY» BBICTABIsIETCS 00yJaroueMycs 3a padboTy, BHITOJTHEHHYIO
0€3011n009YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PELICHMUIA;
2.0lLIEHKa «XOpOII0» BBICTaBIsIETCA O0ydawlleMycs 3a padoTy, BHIIOJHEHHYIO B

ITOJIHOM 00BEME C HEOO04YCTaMU,
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3. OIICHKa «YJOBJIETBOPUTEIHLHO» BBICTABISETCS oOOydammemycs 3a paboTy,
BBITIOJITHCHHYIO B HE TOJHOM 0o0beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a1aHUM OT 00IIero o0ObeMa paboThl);

4. OIeHKa «HEYIOBJIECTBOPUTEIIHLHO» BBICTABIISICTCS O0yUJaOIIEeMyCs 3a padoTy,
BBHITIOJTHEHHYIO B HE TIOJIHOM 00BheMe (MeHee 50% npaBuIbHO BHITIOJIHEHHBIX
3a/1aHUl OT 00I1Iero 0ObeMa paboThl).

Xon padoThI:
3amanue 1.Pemmute camocrostensHo 3aaanus: a)llano: KMPT-rerparnp;ATMK
npaBwiIbHBIN; Q-cepennna KM, Q-npoekusa P Ha TMK Yka3zaTe: TMHEWHBINA yTroil
st isyrpanHoro yria PTMK; 0)Beinmonnurte yeptéx k 3agade. B)Pemure 3anaqy:
[TapamtensHbie npssMbie AB u CD niexar B pa3HbIX IpaHsaX JIBYI'PaHHOIO yIJIa,
paBHoro 60°. Touku A u D ynanensl ot pedpa JByrpaHHOIO yriia COOTBETCTBEHHO Ha
8 cm u 6,5 cm. Halinute paccrosinue mexay npsimbiMu AB u CD.
3ananue 2.
OtBetbTe Ha Bompockl: 1./{aliTe onpenenenue AByrpanHoro yria 2.Jlairte
OIpENENICHUE JIMHEWHOTO yTIia Ul JAHHOTO JABYTPaHHOTO yriia. 3. YKaxuTe
KOJIMYECTBO JIMHENHBIX YTJIOB JJI JAHHOTO ABYTPAHHOTO YIJIA.
Cnaiite paOoTy npenoiaBaTeiio.

INPAKTHYECKASA PABOTA Ne 71
ITocTpoenue kKy0a, mapasuiejienuinena U MX Ce4eHUIl.
Heab padoThl: HAYYUTHCS CTPOUTDH KyO, MapayljIesICUNe ] U UX CEUCHHUSL.
PesyabTatsl (npeomemnoie):
BJIAJICHHE OCHOBHBIMH MOHATHAMU O IUNIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX
¢urypax, MX OCHOBHBIX CBONCTBaxX; C(OPMHpPOBAHHOCTH YMEHHMsI paclO3HABATh
reoMeTpuYecKue (PUrypbl Ha yepTexax, MOJAEISIX U B pealbHOM MHPE; MPUMEHEHUE
M3YYECHHBIX CBOMCTB TreomeTpuyeckux ¢uryp u dopMyn i pelieHus
reOMETPUYECKHX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;
Memanpeomemuule:
- BJIQJICHHE HaBBbIKAMU IMO3HABATEIbHOU PEeQIIEKCHMH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJbTaTOB U OCHOBAHWUM, T'PAHUIL
CBOEr0 3HAaHMS W HE3HAHMUS, HOBBIX IIO3HABATENIBHBIX 331a4 U CPEACTB IS MX
JNOCTHKECHUS;
- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATENbHON MH(POPMALIMOHHO-TI03HABATEIbHON

ACATCIIbHOCTHU, BKIIIOYasd YMCHUC OPUCHTHPOBATLCA B PA3JIMYHBIX HWCTOYHHUKAX
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uHpOpMallMK, KPUTHUECKH OICHHBaTh M HMHTEPHPETUPOBATH HH(MOPMALHUIO,
MOJIy4aeMYI0 U3 Pa3Iu4YHbIX UICTOYHUKOB;

Buowl oeamenvnocmu:

OnucaHue 1 XapakTEPUCTHKA Pa3IMYHbIX BUIOB MHOTOTPAHHUKOB, IEPEYUCIECHUE UX
AJIEMEHTOB U CBOMCTB. M300pa)keHne MHOTOTPAaHHUKOB U BBIMOJIHEHUE MOCTPOCHUS
Ha U300paKEHUAX M MOJIEISIX MHOTOTpaHHUKOB. [locTpoeHue mpocTeliux ceueHui
KyOa, mpusmbl. [Ipumenenue ¢akToB M cBeneHUN U3 TuiaHuMeTpun. M3zobpaxeHnue
OCHOBHBIX MHOTOI'PAHHUKOB U BBITIOJIHEHUE PUCYHKOB I10 YCIOBUSAM 3a7a4
Kpurtepun ouennBanus:

1. OLICHKA «OTJIMYHOY» BBICTABIISIETCS 00yYaromeMycsi 3a padoTy, BBITOJIHEHHYIO
0€3011M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTU BHIOPAHHBIX PEUICHMUI;
2. OLICHKA «XOPOILI0» BBICTABJISETCS 00yHaromeMycsi 3a padoTy, BHIITIOJIHEHHYIO
B IIOJIHOM 00bEME C HEJI0UETaMU;

3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIAETCA oOyuarolmeMycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHUH OT 00I1Iero o0ObeMa paboThI);

- OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTaBISETCA oOOydaroumemMycsi 3a paodory,
BBITIOJIHEHHYI0O B HE TMOJHOM o0beme (MeHee 50% TmpaBUIIBHO BBIMOJHEHHBIX
3aJlaHuii OT 001Iero o0beMa paboThI).

Xoxa padorsr:
1. [Toacuwuraiite yucno BepiuH (B), pedep (P) u rpaneit (I') cnemyronux
MHOTOIPAHHUKOB ¥ MPOBEPHTE CIPABEAIUBOCTh (popmyiibl Diinepa: B-P+1'=2. 1)
Ky0; 2) nmapauienenunes.

2.ITocTpoenue napauienenurena:

N
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3. Hapucyiite Ha mmockocTu 1) ky0, 2) HaKJIOHHBIN Tapayuienenumnen, 3)
MPSIMOYTOJIbHBIN MapasijieIeTuIe].
4.
Kaxne U3 NpuBefeHHRIX OUryp MOTyT OBITL pasdBepTKaMu
noBepXHOCTH Kyba?
1 I 2 3 4 Y 6 J

ITocTpoenue ceuenusa xKyba

ITocTporTh ceueHme Kyba, mpoxoaamee Yepes Toaka M, N, L.

B B B
1 N cl 1 N cl N cl Bl N C;
s e K
1 : 1 + X }
| P 1 % Dy N4 D,
M 1 M 1
M 1
1 ' 1
'p P 1
B ] L JC ,,_ P (oo [ o | _JC o el LI | <
) s I 2 B ,’B w
T D L D D A L D
(MNL)=a aN(44,DD)=ML  MLA(A,B,C,D,)~MLNAD,=X,  an(4,B,C,D,)=EN
B B N B
N Cy C; =X, N X3
K - K > K
X 1 X 1<F T
N4 i Ay 4 Dy : N D,
M M\ M
P - K R W
r’ B /’ B /’ B D
A A A P
4 B N2 IN
x) x- xz
aNn(44,B,B)=MK MLA(DD,C,C)=MLADD,=X, XNn(DD,C,C)=KNND,C,=X, an(DD,C,C)=TP
B N B N
=X, 7%, . - A7
T T A, / 3
c, ¢ v 2
M
|
|
c c /] le
P P
I A L
‘ X, X, L D
5 ‘ an(BB,C,C)=NT aN(ABCD)=LP LMKNTP — ucronoe ceuerne MK | TP, KN | LP, NT | ML

6. Hapucylite Ha MIJIOCKOCTH CEYEHUS TEIT:

1) ceuenus kyba B popme n — yrojapHuka (n=3, 4, 5, 6)

2) ceueHus Ky0a IJIOCKOCTBIO, MPOBEAEHHON Yepe3 HEKOTOPYIO TOUKY JIMaroHalu
Ky0a NeprneHIuKyJIspHO K HEil.

Han ky6 ABCDA,B,C,D,. HapucyiiTe npaMbIie, KOTOPbIE IPO-
XOAAT Yepes3 VKasaHHYIO TOUKY HePIeHANKYISPHO VKasaHHo
nTpaMoil:
a) rouka C u npamasi C,D,;
6) Touxa C; m mpamana BID;
B) TouKa B, v npamvmana AC;
7. r) Touxa B u npamas B, D.
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8

ITocTpoiiTe ceuenme Kyba MJIOCKOCTHEIO, OPOXOXAIIE Hepes
TOYKY Ha OOKOBOM pefpe i JiBe TOUKH Ha pe6pax oCHOBAHIIA,
HEe CMEeMHBIX € 3THM GOROBBIM pedpon.

9. IlocTpoeHue ceyeHuil mapasuiesenuneaa
BUObI CEMEHMM

81 Cy

»

C4
At ' Q Ay ;
! P\ D4 Q 1 D4
b '
t I
]
: I
B __IR___c s o] _Jo
A -~ "’ ]
D A P D >
TpeyroneHuk YeToipexyronsHuk QR || PS
B1 C1 C1
Aq "
0 D4
~
- - S
S R
C aEsPe ¢
T D A F D QRIFT
PQ I RS PQ Il ST
ngruyroan"K P? I' QR lUGCTMyroanMK Pg " RS
YACTHbLIE Cnyv4yamn
B8 C4 B, y M . C4
A 4 B 4;4_'
N o D1 ' . | D1
~! i
I~ ! |
1 ~ -~ : |
: T~ t |
’B.L —————— .___:. C Olig—pts--_JC
/" _______ B /// - N
A D A —Rr D

LMN — nnockocts cuMmmeTpumn kyba

AA{CCy — puaroHanbHoe cedenne "o ksaapar

3aoaua c omeemom: IlocTpouTh ceueHue napauienenuneaa
ABCDAB;CD: mnockoctsto, npoxozsiueit yepes Touku M, N, P (Touku ykazaHsl
Ha yepTexe).

Pewenue.
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1) Touku N u P nexar B INIOCKOCTH CEYEHUS U B INIOCKOCTH HM>)KHETO OCHOBAHMS
napauienenuneaa. [foctpoum npsmMyro, TpoOOASAIIYIO YEPE3 3T TOYKH. DTa MpsAMast
ABJISIETCA CJIEIOM CEKYILIEH INIOCKOCTHU Ha INIOCKOCTh OCHOBAHHUS MapAJUIEIICIIUATIEIA.
2) [Tpoaomxum npsAMyro, Ha KOTOPOM JIeKUT cTopoHa AB mapannenenunena.
IIpsmsbie AB 1 NP nepecekyTcs B HEKOTOPOUM TOUKE S. JTa TOYKA MPUHAIICKAT
IIJIOCKOCTH CEYEHUS.

3) Tak kak Touka M Taxxe NpUHAJIEKUT INIOCKOCTU CEUECHUS U MIEPECEKAET
psMyr0 AA; B HEKOTOpOH TOUke X.

4) Touku X u N nexat B 0HOM T10cKoCcTH Tpanu AA DD, coenuHuM ux u
nmoay4nM npsamyro XN.

5) Tak Kak IIIOCKOCTH TpaHel MapajjieenuIle/1a MapaulesIbHbl, TO YEPE3 TOUKY
M mosxHO TipoBecTH npsimyto B rpanu A1B1C1D1, mapamnensuyto mpsimoit NP. Ota
npsiMas nepecedyer ctopony B1Ci B Touke Y.

6) AHAJIOTUYHO MPOBOIUM NpAMYI0 Y Z, napamienbHo npamoid XN. Coenunsem
Z c P u nonyuyaem uckomoe ceuenue — MYZPNX.

8. Ha pedpax DD; u CC; mapannenenumnena D,
ABCDAB:C.D; ormeuens! Touku P u F.

[TocTpoiite TOUKY TEpeCEUEHHUS: A, /;,
a) npsamoit PF ¢ mnockocthio ABC;

0) npsimoit BF ¢ miiockoctrio A1B1C;.
9.

B napamnenenunene ABCDA1B:C1D;
nexuT Ha pedpe AD, T — BHYyTpeHHsS TOUKa L’
CClDlD. A
a) Uepes Touky T mpoBeauTe MIOCKOCTH 0,
napasuiesibHyo miockoctu B1BF.

0) [TocTpotiTe TMHUIO TTEPECEUECHHSI TUIOCKOCTH 0, C TNIOCKOCTHI0 AA1D;.

P

‘____.4

€' Touka F
IpaHy
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10. B mapamnenenunene ABCDA1B;C1D; Touku F, P u E nexar na pebpax AD, CC;
u DD;. [locTporite ceuenue napasenenurena miockoctsio FPE.

INPAKTHYECKASA PABOTA Ne 72
BorunciieHHe 0CHOBHBIX 3JIEMEHTOB Ky0a M mapaJuiejienuiena.
Iesab paGoThI: HAYYUTHCS BEIYUCIISTH OCHOBHBIE DJIEMEHTHI KyOa U
napasuleJIenunea.
PesyabTarnl:
npeomemuuvle:
BJIAJICHUE OCHOBHBIMU MOHATHUSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX
¢durypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHHUS paclo3HaBaTh
reoMeTpudeckre (GUrypbl Ha YepTEXKax, MOJCISIX U B PEAIbHOM MUPE; IPUMECHEHHUE
M3YYEHHBIX CBOWCTB reoMeTpuueckux ¢uryp u Gopmyn Juisi  pelieHus
F€OMETPUYECKHX 3a/]1a4 1 337a4 C MMPAKTUYECKUM COJICPKaHUEM;
Memanpeomemmuoie:
- BJIaJICHUE HaBBIKAMU IO3HABATENILHON pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
NEWCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, TPAHHUIL
CBOETO 3HAHMS W HE3HAHUS, HOBBIX II03HABATEJIBHBIX 33Ja4 U CPEACTB I HX
JTOCTHKECHUS;
- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITENIbHOM MH(OPMAIIMOHHO-TI03HABATEIHLHOM
NEATEIBHOCTH, BKJIIOYas YMEHUE OPHUEHTHUPOBATHCA B Pa3JIMUYHBIX HCTOYHUKAX
nHpopMaluu, KpPUTHYECKU OIICHMBAaTh U HWHTEPIPETUPOBATh HH(MOPMAIIUIO,
MOJIy4aEMYIO U3 PA3JIMYHbIX HUCTOUYHUKOB;
Buowl oeamenvnocmu:
Onucanne U XapaKTEpUCTUKA PA3JIMYHBIX BUIOB MHOTOTPAHHUKOB, IEPEUNCIICHUE UX
JJIEMEHTOB W CBOWCTB. BBIUHCIEHUME JIMHEWHBIX JJEMEHTOB W YIJOB B
MPOCTPAHCTBEHHBIX  KOH(PUTYpalMsX, apryMEHTUPOBAHHE CBOUX  CYXKJICHHI.
[Ipumenenue (akToB W CBeNeHWN U3 IUIAHUMETpUHU. M300pakeHne OCHOBHBIX
MHOTOTPAaHHHUKOB U BBITIOJIHEHUE PUCYHKOB I10 YCIOBHAM 33Ja4

Kpurtepuu oneHuBaHusi:
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1. OIICHKA «OTJIMYHO» BBICTABJISETCS OOydaromeMycsi 3a padoTy, BBITOJTHECHHYIO

6e301n009YHO, B TOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHMUIA;

2. OICHKA «XOpOoIIO0» BBICTABJIACTCA O6yIIaI-0HlCMYC$I 3a pa60Ty, BBITIOJIHCHHYIO

B ITOJIJHOM 00BEME C HEOO0UYCTaMU,

3. OICHKAa «YIAOBJCTBOPUTCIIBHO» BbICTABJISCTCA 06yqa}01ueMy051

3a paboTy,

BBIIIOJJTHCHHYIO B HC IIOJIHOM o0BeMe (He meHee 50% IMPaBUJIbHO BBIIIOJIHCHHBIX

3aaHuil OT 0011ero oobeMa padoThl);

- OLCHKAa «HCYAOBJICTBOPUTCIIBHO)» BbICTABJIICTCA 06yqa10meMyc;1 3a pa60Ty,

BBIIIOJIHEHHYIO B HE IMOJHOM OO0BEME

3a/laHuid OT 001Iero oobeMa padboThl).

Xoxa padoThi:

(menee 50% mpaBWIBHO BBHIMTOJHEHHBIX

Bunael
napajieIenune/1a

Pucynox

CsBoiicTBa

[Tapannenenunen

HakiioHHas 4eThlpexyroJibHas
IIpU3Ma, BCE TPaHu KOTOPOM
[apaJJuIeIOrPaMMBI.
[IpoTuBOIIONI0KHBIE TPAaHU
napajuieenune1a paBHbl.

[Ipssmont
napaiIeIeuIe

[IpsiMast yeTpIpexyroyibHas NpU3Ma,
ocHoBauusi ABCD wu A;B1CiD;
KOTOPOM — MapajijIeIOrPaMMBl.
BricoTa npsMoro napajuienenurena
paBHa JuiMHE OOKOBOTO pedpa.

[IpsAMOyTOnIBHBIN
napasuieJIeunes

[Ipsimast ueTpIpexyroibpHas Ipu3Ma,
ocuoBanust ABCD u AB.CiD;
KOTOPOM — IIPSAMOYTOJIbHUKH.
Bce rpanu npstMoyroJibHOToO
NapajijIeIeIunea sABISIOTCS
IIPSAMOYTOJIbHUKAMU.
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Ky06 Dy . [TpaBuibHBIN TapAIUICIETATIEN, Y
A 1% | koToporo Bce rpaHu paBHbIC KBaApa
'ﬁ%—‘/&, THI.
VY kyba Bce pedpa paBHBI U TOTIAPHO
NepHEHANKYIISPHBI.
Bricora kyba paBHa qyinHE pebpa.

1. 3anumuTe GopmyIy, CBA3BIBAIOIIYIO IUAarOHAIb MapaslielenuIea u ero
U3MEPEHUS.

2. boxoBoe pedpo MpsMOro mapaienenumeaa 5 M, CTOpOHbl OCHOBaHUSA 6 M U 8 M, a
OJiHAa W3 AuaroHaner ocHoBaHus 12M. Halinre nuaronanu napaiieaenunesa.

3. PeOpa u BpIcOTa NPSMOYTOJILHOTO Mapaljiesienumneaa paBHel 4 cM, 4 cM 1 2 cM
COOTBETCTBEHHO. BhunciuTe 1MaroHaip napauiesienunea.

4. B npssMOyrojpHOM Mapaijiesienuinesie, U3MepeHust KoToporo 8cm, 6¢m, Scm.
Haligure: auarosans napasuiesenuIe/a.

5. B npsiMoyronsHOM napasuieNienunene, n3MepeHus: Kotoporo 4m, 4M, 3m. Halinure:
1) nuaronans napajieNenunena; 2) miomaib JMaroHalibHOTO CEYCHHUS.

6. B mpsAMOyronpHOM napajuienenumene, U3MepeHust Kotoporo 7m, Sm, 2Mm. Haitnure:
1) nuaronane napajenenunena; 2) mionaab JMaroHaIbHOTO CEYEHUSI.

/. JlnaroHanab NpsIMOYTOJILHOTO Mapaiesienumea paBHa 33 1M, a ero u3sMepeHus
OTHOCATCH, Kak 2 : 6 : 9. HaiiTu usMepeHus napajuiesienuIe1a.

8. Brruucaute yroa Mexay AuaroHaiabio Ky0a M €r0 OCHOBAHHUEM.

9. Beiuucaute ocTpblid yroy MEeXly I1UaroHaJIsIiMH KyoOa.

10. Kakoii 1MHBI HY>KHO B35Th ITPOBOJIOKY JJIsl M3TOTOBJICHHS KapKaca Kyba co
BCEMH €T0 TUaroHAISIMH, eciii pedpo kyba paBHo 10 cm?

11. CtopoHa OoCHOBaHHWsI NPAaBUIBHOM YETBIPEXYTOJIbHOM NPU3MbI paBHA 12 cwm.
Jlnaronans mpusMbl 00pa3yeT C IUIOCKOCThIO OCHOBaHHS yron 45°. Haimute
O0KOBOE PEOPO TIPHU3MBI.

12. Beruucnure quaroHaiv IpsiMoTo Mapajuiesienunesia, Kakaoe peopo KOToporo

PaBHO a, a yroJl B OCHOBaHUHU paBeH 60°.
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13. B npssMoyrosibHOM napauienenuneae cToponsl S u 12. Jluaronans
napajuiesenuneaa oopasyer yroi 45°c miockocTeio ocHoBaHus. Halitu 60koBOE
pedpo U MIoNalb TMaroHaIbHOTO CEYCHMUS.

14. B npssAMOYyroJIbHOM Napajuiejenunee CTOPOHbI OCHOBaHUS 15 u 8, ruiomanb
nuaro”ansHoro ceuenus 340. Halitu 6oxoBoe pedpo.

15. OcHoBaHue NpsIMOYTOJILHOTO Napaiienenunena pomo ¢ quaronansmu 10 u 24.

Bricora mapannenenunena 10. Haittu 6onpinyto quaroHans napauiefenumnea.

INPAKTUYECKAS PABOTA Ne 73
ITocTpoeHnue MpPsAMOM M HAKJIOHHOM NMPU3MbI M MX CCYCHUH.

Llens paOOThI: HAYYUTHCSI CTPOUTH MPSAMYIO U HAKJIOHHYIO MPU3MY U UX CEUCHHUS.
Pe3yabTarthl:

npeomemHuuwle:

BJIaJICHHE OCHOBHBIMH MOHSATUSAMU O TJIOCKUX M IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, MX OCHOBHBIX CBOMCTBaX; C(POPMHPOBAHHOCTH YMEHHUS paCIO3HABAThH
reoMeTpuyeckue (PUrypbl Ha 4epTeKax, MOJIECISAX U B pealbHOM MUPE; MPUMECHEHHE
M3YYCHHBIX CBOMCTB reoMerpuueckux Guryp u  QopMmyn JJsi  pEIICHHS
reOMETPUYECKHX 3a/1a4 U 337a4 C MIPAKTUYECKUM COAECPIKAHUEM;
Memanpeomemmboie:

- BJaJICHUE HABBIKAMM TO3HABATEIHLHOM pe(dIEKCUU KaK OCO3HAHHUSI COBEPIIAEMBbIX
JEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3yJbTaTOB U OCHOBAHWM, T'PAHULL
CBOET0 3HAHMSI M HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 3a/lad U CPEACTB IS MX
JOCTUKEHUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSTEILHOW WH()OPMAITMOHHO-TIO3HABATEIHHON
NEATEeIbHOCTH, BKJIIOYass YMEHHE OpPHUEHTHUPOBATHCA B Pa3IMUYHBIX HCTOYHHKAX
uH(oOpMaIMK, KPUTUYECKH OILCHUBAaTh W HWHTEPIPETUPOBATH HUHQPOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

Buowt oeamenvrnocmu:

Onucanue u xapakTepUCTHKA PA3JIMYHBIX BUJIOB MHOTOIPAHHUKOB, EPEUNCICHUE X
AJeMEHTOB M CBOMCTB. IlpumeHeHue (HakTOB UM CBEACHUN U3 IJIAHUMETPHUH.

I/I306pa)KeHI/IC OCHOBHBIX MHOTI'OI'PaHHHUKOB M BBIITOJIHCHUEC PHUCYHKOB 110 YCJIOBHUSM
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3amau. XapakTepucTuka u u300pakeHue cedeHus. [locTpoeHne mpocTenmmx

CEYEHUU NPU3MBI.

Kpurepuu oneHuBaHusi:

4.

6.

OLICHKa  «OTJIMYHO»  BBICTABIAECTCA  oOOydwaromemycs 3a  0e30mHO0YHO
BBITIOJIHEHHBIE 33J]aHUs TIEPBOTO, BTOPOTO M TPETHETO YPOBHA B MOJHOM 00BEME C

Y4ETOM PAIMOHAILHOCTH BHIOPAHHBIX PEIICHMUIA;

. OILIEHKA «XOPOIIIO» BBICTABISACTCS OOydaromeMycst 3a 0€301n00YHO

BBIITOJIHEHHBIE 33JIaHUS [IEPBOT0, BTOPOTrO YPOBHSA B IIOJTHOM 00BEME C YUETOM
pPalMOHAIBHOCTU BHIOPAHHBIX PEUICHUI;
OLICHKA «Y/JOBJIETBOPUTEIBHO» BBICTABIIAECTCA OOy4aronIeMycsl 3a BBIIOJHEHHBIE

3a/1aHUs IEPBOTO YPOBHS B OJTHOM O0BEME;

OIOCHKA «HCYAOBJICTBOPUTCIIbHO) BBICTABJIACTCA o6y11a101ueMy051 3a BBIIIOJIHCHHBIC

3a/1aHusl TIEPBOT0 YPOBHSA B HE TIOJIHOM O00BEME.

Xoa pab6oThi:

[Tpumepsl TPU3MBI:

[Ipnu3ma Pucynok CaoiicTBa
Haxnonnas boxoBbie
npusma pedpa HenepneH ANKYISIPHbI
IJIOCKOCTSM OCHOBAaHUM.
OcHoOBaHue — NpPOU3BOJIBHBIN
MHOT'OYT'OJIbHUK.
[Mpsimast (}i BokoBbIe pebpa mepreHauKyIapHbI
Ipu3ma | | IIJIOCKOCTSIM OCHOBAHUM.
| : OcHoBaHuE — NPOU3BOIbHBIN
| ! H=L MHOTOYTOJIBHIK. bokoBkie
| | rpaHu OPsIMOM MIPU3MBI —
e _i MPAMOYTOJIBHUKH. BbIicoTa npsiMon
-1 t1 MPU3MBI paBHA JAJIMHE OOKOBOTO
\ pebpa.
IIpaBuinbHas . BbokoBbie pedpa neprneHaAuKyIIpHbI
npusma IJIOCKOCTSIM OCHOBAaHUM.

OcHoOBaHUE — PaBHOCTOPOHHUU
MHOI'OYTOJIbHUK. bOKOBbIE
I'PaHH NMPABUIILHON MPU3MBI —
. IpsIMOYTOJIbHUKH. BeicoTa
a MPaBUJILHON MPU3MbI PaBHA

mHEe 00KOBOTO pedpa.
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1. Hapucyiite Ha mockoCcTH: 1) TpeyrojabHyI0 NPSMYIO IPU3MY, 2) IOCTPOMITE
MPSAMYIO YETBIPEXYTOJBbHYIO TPU3MY, 3) MOCTPONTE HAKIIOHHYIO YEThIPEXYTOJIbHYIO

IpU3My.

2. 3aoaua c pewenuem: Tloctpouts ceuenne npusmbl ABCDA1B1C1D; mmockocTsio,

npoxodien yepe3 Touku P, Q, R (Touku ykazaHbl Ha 4epTexe).

Pemnienue.

1) [locTpouM cnex cekyien MIOCKOCTH Ha MIIOCKOCTh HUYKHETO OCHOBAHHUS TIPU3MBI.
Paccmotpum rpans AA1B1B. B 37011 rpanu nexat touku ceuenus P u Q. [Iposenem
npsmyro PQ.

2) IIpopomxum npamyro PQ, koTopasi IpuHaAJIEKUT CEUEHHIO, 10 TIEPECEUEHUS C
npsimoid AB. Tlonyuum Touky S1, IpUHAIJIEKAITYIO CIEAY.

3) AHanoruyHo noJjiyyaeM Touky S; nepecedenueM npsambix QR u BC.

4) Ipsimast S1S; - cien CeKyIeH TUIOCKOCTH Ha TUIOCKOCTh HUKHETO OCHOBAHMS
MIPU3MBI.

5) IIpsamas S1S; nepecekaet ctopony AD B Touke U, ctopony CD B Touke T.
Coenunnm Touku P u U, Tak Kak OHM JIe:KaT B OJIHOM miockoctu rpanu AA1D1D.
Amnanornyno noiaydaeM TU u RT.

6) PQRTU — nckoMoe ceucHHeE.

3. [locTpouts ceuenue TpeyroapHoi mpusmsbl npusmMsl ABCA1B1Cy , mpoxonsiee
yepe3 Touku: K — npunaexur pedpy AAj1, L — npunannexut rpanu AAi1Bi1B, M —

npuHaIexkuT rpanu ABC.
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4. TToctpouts ceuenune npusmMbl ABCDEA1B;C1D;E;. Touka M npunagiexxur

BCPXHCMY OCHOBAHUIO, IIPpAMaA d JIEXKHUT B INIOCKOCTH HMYKHETO OCHOBAHUS

5. 3agaum pa3HOTro YPOBHS:

I'pynna A

1. IToctpouts ceuenus npusmbl ABCA1B1CI1 mockoctsiMu, 3aJJaHHBIMU
cnenyromuMmu Toukamu P, Q u R: a) P nexxur Ha peOpe BB1, Q nexur na pedpe AC,
R nexut Ha npopomkenun pedpa CC1 , npuuem Touka C1 nexut mexay Toukamu C
u R; 0) P nexur B rpann AA1B1B, Q nexut Ha pedpe AC, R nexxut B rpanu
BB1CI1C; B) P nexur Ha pedpe A1B1, Q — touka otpeska DCI, rue Touka D nexur
Ha pebpe AB, R nexxur na nponomkenuu pedpa BC, npuuem C nexxut Mexay
toukamu B u R.

2. IToctpouts ceuenus npusmbel ABCDA1B1C1DI nminockocTsiMu, 3aJaHHBIMU
cnenytouumu Toukamu P, Q u R: a) P nexxut na pedpe A1B1, Q nexuT B rpanu
ABCD, R nexwut Ha pedpe DD1 ; 6) P nexut B rpanu AA1B1B, Q nexurt B rpanu
AA1DI1D, R nexwut B rpanu CC1D1D; B) P nexxur na nuaronanu AC1, Q mexur Ha
nuaronanu B1D, R nexur Ha pedbpe C1D1 .

3. IToctpouTtk ceuenus mectuyronbHoi npusmsl ABC . .. DIEIFI nnockoctsamu,
3alaHHbIMU crenytomuMu Toukamu P, Q u R: a) P nexxut na pedbpe DD1, Q nexut
Ha peope AB, R nexur Ha pebpe AF; 0) P nexut B rpanu BB1C1C, Q nexur Ha
peope E1F1, R nexut Ha pedpe AF; B)P nexurt na quaronanu BD1, Q nexut Ha
nuaroHanu AE, R nexut Ha pedbpe BC .

5. Iloctpouts ceuennsa npusmbl ABCA1BICI mnockocTsaMu, NpoXoAsIIMMU YEPE3
npsimyto AQ, rae Touka Q nexut Ha pedpe CC1, u Touky P, 3agannyto cienyrommum

obpazom: a) P nexxut B rpanu A1B1C1; 6) P nexut Ha npsimoit C1M, rae Touka M
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nexut Ha pedpe A1B1 u naxogurcs mexay Toukamu C1 u P; B) P nexxut Ha oTpeske
C1K, rzne Touka K nexut Ha peOpe AB.

Ipynna b

1. Ha pebpax BB1 u CC1 npusmet ABCA1BI1C1 3agansr cOOTBETCTBEHHO TOUKU P 1
Q. IlocTpouTh cedeHus MPU3MbI CASAYIOMUMHU ITIOCKOCTSIMU: a) TUIOCKOCTHIO,
npoxosiie yepes npsamyro BQ, nmapaniensHo npsimoit AP; 6) miiockocThio,
npoxoasuen yepes npsimyro C1P, napannensHo npsamoit AQ; B) IIIOCKOCTHIO,
npoxozasauen yepes3 npsamyro AQ, napamienbHo npsmord CP 1 mi1ockocTsio,
npoxozsien yepes npsamyro CP, napamutensHo npsamon AQ.

2. Ha pebpe BB1 nmpusmet ABCA1B1Cl1 3anana touka P, a B rpanu ABC — touka
Q. I[TocTpouTh ceueHus: NpU3Mbl CIETYIOIKUMHU INIOCKOCTSIMU: a) INIOCKOCTBIO,
npoxozsien yepes npsamyro C1Q, mapamnensHo npsimoit AP 1 m1ockocTsio,
npoxosien yepes npsimyo AP, mapamnensno npsmoit C1Q; 6) miI0cKoCThIO,
npoxozsien yepes npsamyro CP, napamensHo npsimoit C1Q u mII0CKOCTBIO,
npoxoasien yepe3 npsamyro C1Q, napamnensHo npsamoit CP; B) miockocTslo,
npoxojsien uepes npsamyro CP, napaimensHo npsimoit B1Q u miiockocTtsio,
npoxozsien yepes npsamyro B1Q, mapamnensno npsimoit CP .

3. B rpaaun ABCD npusmer ABCA1BICI1 3apana touka P. [TocTpouts ceueHust
MPU3MBI CIIEIYIOIMIMMHU IJIOCKOCTSAMU: &) MJIOCKOCTBIO, TPOXOAIICH yepe3 NpsAMyIo
D1P, mapannensno npsmoit B1D u mockocTero, mpoxoasuieit yepes npsamyro B1D,
napauiensHo npsimoit D1P; 6) mimockocThio, mpoxosiei yepes npsmyto A1P,
napasuiesbHo npsamoit DB1 u mnockocTero, mpoxoasuieit yepes3 npsamyro DB1
napauieiabHo npsiMoi A1P; B) miiockocTbio, mpoxozsuieit uepes npsimyto B1P,
napasuienbHo npamMoit A1C u mnockocThio, mpoxoasuieit yuepe3 npsimyro A1C

napasuiesibHo npsmoit B1P.

INPAKTHYECKASA PABOTA Ne 74
Ha3zBanune npakTudeckou padoThbl: BeruucieHne OCHOBHBIX 3JIEMEHTOB MPU3MBI.

eanb padoThl: HAYYUTHCS] BEIYUCIISATH OCHOBHBIE DJIEMEHTHI IPU3MBL.
PesyabTarsbl:

npeomemmuuvle:
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BJIaJICHUE OCHOBHBIMU MOHSATUSIMHU O TUIOCKUX U MMPOCTPAHCTBEHHBIX T€OMETPHUICCKUX
¢durypax, MX OCHOBHBIX CBOWMCTBaX; C(HOPMUPOBAHHOCTH YMEHHUS paclo3HaBaTh
reoMeTpuyeckue pUrypbl Ha 4epTexax, MOJECIAX U B pealbHOM MUPE; MPUMEHEHHE
W3YYCHHBIX CBOWCTB TeOMETpHYecKuX ¢uryp u Gopmyn uisi  pemieHUs
reOMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COJICPIKAHUEM;
Memanpeomemnule:

- BJIAJICHUC HABBIKAMU ITO3HABATEIILHON pedIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA M MBICIUTENBHBIX TPOIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHMM, T'paHUIL
CBOCTO 3HAHWS W HE3HAHWS, HOBBIX ITO3HABATENBHBIX 3a7a4 W CPEICTB IS WX
TOCTIKEHUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSITEIbHON MH(OPMAIIMOHHO-TI03HABATEIHbHON
NESATETBPHOCTH, BKIIIOYAss YMEHHE OPHUEHTHPOBATHCS B PA3NHYHBIX HCTOYHHKAX
uHopMaIuu, KpPUTUYECKU OLICHUBAaTh W HWHTEPIPETUPOBATH HUHQPOPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3IuYHbIX UICTOYHUKOB;

Buowt oeamenvrnocmu:

Onucanue U XapakTEePUCTHKA PA3IUYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEUUCIICHUE HX
DJIEMEHTOB W CBOWCTB. BBIUHCIIEHUWE JIMHEWHBIX SJIEMEHTOB W VyIJIOB B
MPOCTPAHCTBEHHBIX ~ KOHPUTYpaIUsiX, apryMEHTUPOBAHUE CBOUX  CYKJICHHI.
[Ipumenenue (akToB W CBeNeHUN U3 IUIAHUMETpUU. M300paskeHre OCHOBHBIX
MHOTOTPAHHHKOB ¥ BBITIOJTHEHUE PUCYHKOB 10 YCIIOBUSM 33724

Kpurepuu oueHuBaHus:

1. OIICHKA «OTJIMYHO» BBICTABISETCS 00yUaromemycs 3a padoTy, BBIIIOJTHEHHYIO
0e301100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATLHOCTH BBIOPAHHBIX PEILICHU;
2. OIICHKA «XOPOIII0» BBICTABISAETCS 00ydaromeMycsi 3a padoTy, BBITIOJIHEHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;

3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIsSIETCA OOydaromeMmycsi 3a paloTy,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBUIIHLHO BBITIOJHEHHBIX

3a/laHuii OT o01Iero oobeMa padboThl);
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- OIIEHKAa «HEYJOBIIETBOPUTEIHHO» BBHICTABJSETCS oOOydJaromemycs 3a pabory,
BBITIOJIHCHHYI0O B HE TOJMHOM o0beme (MeHee 50% TpaBUIBLHO BBITTOJTHEHHBIX
3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xon padoThI:
1. 3agaua c pemenueM. bokoBoe peOpo HAKJIOHHOM MTPU3MBI paBHO 15 cM u

HAKJIOHCHO K INIOCKOCTHU OCHOBAHUAA IIOA YI'TIOM 30°. HaﬁHHTC BBICOTY IIPHU3MBI.

Penienue:
B/’
[
I /
I /
I /
/
(S [ e
A =

BO - neprnieHaMKyISIp B OCHOBAHUIO, TaK YTO A4 BO- IpsIMOYT OJIbHBIM.

3uaunut BC=AB-sinBAC=1,5-sin30°=7,5 (cm).  OtBeT: 7,5 cMm.

2. 3amava ¢ permieHueM. B paBUIbHON YETHIPEXYTOJIBHOM MIPU3ME IIJI0IIA/Ib
OCHOBaHUA paBHBI 144 ¢cM?, a BeIcoTa paHa 14cM. OnpeeuTh AMaroHab 3ToM
IIPU3MBI.

Pewenue:

Tak kak nmpu3Ma IpaBUiIbHAsA, TO B OCHOBAHUU €€ JIEKUT KBAAPAaT U €ro IO
paBHa : S=a?

Torga a= VS = V144 =12 (cm)

Hainee, 3aMeTHM, 4TO MPAaBUJIbHAS YETHIPEXYTOJIbHASI IPU3Ma SIBISETCS
MPSMOYTOJIbHBIM MapaJlIeIeNUIeIoM, TaK YTO KBaApaT J000M TraroHaiyu paBeH
CyMMe€ KBaJIpaTOB TPEX €ro U3BMEPEHUM, TaK YTO:
d2=a?+a®+h?=122+122+142=484, d= 22(cm)

3. BeicoTa HAKIOHHOM Ipu3MbI paBHa 4V3 cm. Haiiti GokoBoe peGpo mpr3MBI, eCitu
OHO 00pa3yeT C MIOCKOCThIO OCHOBaHUs yroi 60°.

4. OcHOBaHKMEM MPAMON MTPU3MBI CIIY)KUT pOMO; IMaroHaIu MPU3Mbl U BBICOTA

COOTBETCTBEHHO PaBHHBI 8, 5 U 2 cM. BpIUMCIUTE CTOPOHY OCHOBAHUS MPU3MBI.
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5. B TpeyronbpHON HaKIOHHOM MPU3ME PACCTOSIHUS MEKIY OOKOBBIMU pedpaMu
paBusl 20, 34 u 42. Haiigute paccTosiHUS MEX Ty OOJIbIICH 1 OOKOBOM TpaHbIO U
POTHUBOIOJIOKHBIM €1 OOKOBBIM peOpOM.

6. Jlnaronanbs mpaBUIBLHON YETHIPEXYTOIBHOM MPU3MBI 00pa3yeT C MIIOCKOCTHIO
6okoBoii rpanu yroa 30°. Haiinure yron Mex1y 1MaroHaJiblo U MIOCKOCTBIO
OCHOBAHUS.

7. OCHOBaHHEM MPSMOM PHU3MBI CITY>)KHT PaBHOOEAPEHHAs Tpaneuusi C OCHOBAHUSIMU
a u b u BeicoTol h. HaliuTe ocTpblii yroj, o0pa3oBaHHBIN ABYMS COCETHUMHU
OOKOBBIMH TPAHSIMHU.

8. B ocHoBanum npsimoii TpeyronpHoii mpu3mbl ABCA1B1Cy nexuT npaBuibHbIN
TpeyroiabHUK co cTopoHoH 4. IIpsimbie AB1 u CA1 nepnenaukynsapubsl. Halimure
BBICOTY IIPU3MBI.

9. OcHoBaHue npsAMoii npu3Mel — TpeyrojibHUK ABC, B kKoTOpoM AB=\7, AC=2,
BC=3. Haiigute nByrpanssiii yroia npu 6okoBom pedpe CCi.

10. Iuaronans AC ocHoBanwus npsimoit mpuzMbl ABCD1AB:C1D; paBHa 6 cm, a
BBICOTA IIPU3MBI paBHA 63 cm. Haiimure yroi HakJioHa quaroHan A1C K II0CKOCTH

OCHOBAHUA.

IMPAKTUYECKAS PABOTA Ne 75
ITocTpoenue nmupamMuabl U ee CeYeHU.

Heab padoThI: HAYYUTHCS CTPOUTH IUPAMUY U €€ CEUEHUS

Pe3yabTarthi:

npeomemHuuvle:

BJIAJICHUE OCHOBHBIMU MOHATUSMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, UX OCHOBHBIX CBOWCTBaX; C(POPMUPOBAHHOCTb YMEHHUS paclo3HaBaTh
reoMeTpuyeckre (GUrypbl Ha YepTekax, MOACIAX U B pEaIbHOM MUPE; IPUMEHEHHE
M3YYEHHBIX CBOWCTB TreoMeTpuueckux ¢uryp u Gopmyn Juisi  pelieHus
reOMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;
Memanpeomenmnule:

- BJIaJICHUE HABBIKAMU IO3HABATEJIbHOM pedIeKCUU KaK OCO3HAHHS COBEPIIAEMBIX

JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX PE3YJIbTATOB M OCHOBAHWUW, TI'PAHMI]
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CBOETO 3HAHWS W HE3HAHWS, HOBBIX IMO3HABATENBHBIX 337a4 W CPEICTB IS HX
TOCTHKEHUS;
- TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSTEIbHON MH(OPMAIIMOHHO-TI03HABATEIHbHON
NESTEIBPHOCTH, BKIIOYAsi YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
uHboOpMaIlM, KPUTUYECKH OILEHUBATh M UHTEPHPETUPOBaTH HHMOpMAIHIO,
MOJIy4aeMYI0 U3 PA3IMYHbIX HCTOYHUKOB;
Buowt oeamenvrnocmu:
Onucanue U XapakTEePUCTHKA PA3IUYHBIX BUJOB MHOTOIPAHHUKOB, MIEPEUUCICHUE HX
AJIEMEHTOB M CBOWCTB. M300pakeHne MHOTOTPAaHHUKOB M BBIMOJHEHUE ITOCTPOCHHUSI
Ha U300pKECHUSIX U MOJICITITX MHOTOTPAHHUKOB..
XapakTtepuctuka U u3o0pakeHue cedeHus. [locTpoeHue MpOCTEUIINX CEUYECHUIA
nupamubl. [IpuMeHeHne ¢GakToB M CBEICHWN W3 IUIaHUMETpUH. M300pakeHue
OCHOBHBIX MHOTOTPAHHUKOB U BBITTOJIHEHUE PUCYHKOB TI0 YCJIOBHSIM 3a/1a4
Kpurepuu onennBanus:
1. OIICHKA «OTJIMYHOY» BBICTABIICTCS OOydYaromeMycs 3a padoTy, BBITTOJHCHHYIO
6€301mM1O0YHO, B TTOJITHOM 00BEME C YyUE€TOM PAIIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
2. OLICHKA «XOPOILI0» BBICTABJISETCS 00yHaromeMycsi 3a padoTy, BBIIIOJHEHHYIO
B [TOJTHOM 00bEME C HEJIOUETAMH,
3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABISIETCS OOydammieMycs 3a paborty,
BBITIOJIHEHHYIO B HE NOJHOM 00beme (He meHee 50% npaBUIIBHO BBIMOJHEHHBIX
3a1aHUH OT 00IIero o0ObeMa paboThI);

- OLEHKAa «HEYAOBJIETBOPUTEIBHO» BBHICTaBJIsETCS oOydarouiemycs 3a padorty,
BBITIOJIHEHHYI0O B HE MOJHOM oObeme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX

3aJlaHuii OT 00ITIeTO 00BeMa PabOThI).

Xoxa pa6oThi:
B cooTBeTcTBHM C MpaBUIaMH NMapaljIeIbHOTO MPOSKTUPOBAHUS U300pakeHHE
MUpaMUbl CTPOUTCS CIEAYIOMMUM 00pa3zoM. CHavaia CTpOUTCS OCHOBaHUE. JTO

OyZeT HEeKOTOPBIH MIOCKHI MHOTOYTOJIbHUK. 3aT€M OTMEUAEeTCs BEPIINHA
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NUPAMUJIBI, KOTOpasi COeIUHSETCS] OOKOBBIMU peOpaMu ¢ BepIInHaMu ocHOBaHUs. Ha

PUCYHKE NTOKa3aHO N300paKEHHUE YEThIPEXYTOJIbHOW MTUPaAMUJIBIL.

1. HapucyiiTe Ha MI0CKOCTH: 1) TpEyroibHYIO MUPaMUTy, 2) TOCTPONUTE PABIIBHYIO
YETBIPEXYTOJIBHYIO TUPAMUY, 3) MOCTPONUTE HAKIIOHHYIO TPEYTOJIBHYIO THPaAMU/LY;
4) mocTpouTe TETPaAdIP.

2. CpCI[I/I MHOI'OI'PaHHHUKOB BI)I6CpI/IT€ TC, KOTOPBIC ABJIAIOTCA HHpaMHHOﬁ.

MIPEACTABIISIIOT COOOM TPEYTOIbHUKH.
B wactHOCTH, TpEYrOJIbHUKAMHU SIBIISIFOTCSL TUArOHAIbHBIE CEUEHUs. DTO CEUCHHUS
IJIOCKOCTSAMHU, MPOXOISIIMMHU Yepe3 J1Ba HECOCETHNX OOKOBBIX peOpa MUpaMUIbl.
Ceuenue nupaMu/ibl IIIOCKOCTHIO C 33JJaHHBIM CJIEJIOM g HA MJIOCKOCTH OCHOBAaHUS

CTPOUTCA TAK K€, KaAK 1 CCUCHHUC ITPHU3MBEIL. I[J'ISI IMOCTPOCHUA CCUCHUS IMMUPAMUAbI
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MJIOCKOCTHIO JOCTATOYHO MTOCTPOUTH TIEPECEUCHUS €€ OOKOBBIX TPAHEH ¢ CEKyIIeH
IJIOCKOCTBIO.

Ecnu Ha rpanu, He napajuieIbHON cliely g, U3BECTHA KaKas-HUOYIb TOUKa A,
MpUHAAJIEkKAasi CEYEHHIO, TO CHAaYala CTPOUTCS MEPECEUEHUE ClIe/la g CEKYIIEH

IUIOCKOCTH C MJIOCKOCTBIO ATOU I'paH — TOYKa D Ha PHUCYHKC.

7 Touka D coenunsieTcsa ¢ Toukon A npsiMmon. Torga oTpe3ok
ATOU MPAMOU, IPUHAIECKAIIUN IPAHU, ECTh IIEPECEUEHUE ITOU I'PAHU C CEKYILIEN
IJIOCKOCTBIO. Eciiu TOuka A JIEKHUT Ha TpaHH, MapauIeIbHOM ClIely g, TO CEKyIlast
TIOCKOCTB MEPECEKAET ATy TPAHb MO OTPE3KY, NapaiieapbHoMy npsiMon g. [lepexons
K COCe/IHEeH OOKOBOM IpaHH, CTPOSAT €€ MePeceUeHUe ¢ CEKYIIeH TUIOCKOCTRIO | T. 1.

B urtore nonyyaercs TpedyeMoe ceueHHe MUPaMU/IbI.

2. ITocTpoeHue cedyeHus TeTpa’apa MIIOCKOCThIO, 33IaHHOM TPEMSI TOUKaMU:

D
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FlochipoeH L
1. OTpezok MQ

2. mpezor NE
Moames MNE nepecersem AD B mMovre £
3. Moauwes E0

£ nepecersem BC g mowie R

MWOREP — LCKOMOE CeLeHue

XY — cnen cerywed NNocKacTd
Ha NNOCKQOCTH OCHOB3aHKA

3. Ha xakux pUCyHKax c€4€HUE MOCTPOCHO HE BEPHO?
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4. Tloctpoiite nupamuy SABCDE u ee ceueHune mI0CKOCTbIO, NPOXOIALIEN yepes e€
BEPIIVHY ¥ TOUKU A u D.

5. M3o6paszute Tetpasrap DABC u nmoctpoiite ceueHust 3Toro TeTpaspa MiIoCKOCThIO,
MpoXoJsiel yepe3 Touky M napasienbHo miockoctu rpanu ABC, ecnu: a) Touku M
SBIsIETCA cepenuHon peopa AD; 6) Touka M nexut BHyTpH rpanu ABD.

6. [TocTpouTh ceueHre MUpaMu/Ibl INIOCKOCTHIO, TpoXosiiei yepe3 Touku B, M u N,

rae Toukd M u N npuHajiexar, CooTBeTCTBEHHO, rpansm ABS u BCS.
5 5

I

B E
7. IlocTpouTh C€YECHUE MUPAMUIBI TNIOCKOCTHIO, MPOXOoAsieH yepe3 Touku M, N, P.
8. IlocTpouTh ceyeHue MpaBUIBHON YETHIPEXYTOJIBHOW MUPAMUIBI INIOCKOCTBIO,
3aJIaHHOM TpeMsl TOUKaMH Ha ee OOKOBBIX peOpax.
9. IlocTpouTh ceueHUE MATUYTOIBHON MTUPAMHU/JIBI TIIOCKOCTBIO, 3aJJaHHON TpeMs
TOYKaMH Ha ee pedpax.
10. Ioctpoiite ceuenne nsruyroiabHoi mupamuasl PABCDE mnockoctsio (KQR),
rae K, Q - Buyrpennue Touku pedep coorBercTBeHHO PA u PC, a Touka R nexut
BHYyTpu rpanu DPE.
11. IToctpouts ceuenue yerbipexyroyibHoN nupamuasl SABCD miockocTsio,
npoxoasuien yepe3 Touku M u N u napamiensHol npsamoit SC, ecnu Touka M
npuHaIIeKUT pedpy AS, Touka N - mpogomxeHuto pedpa SD.
12. TToctpouTts ceuenne nsatuyrojpHol nupamuasl ABCDES minockocTsto,
npoxosien yepe3 auaroHans BE ocHoBanus napamiensHo 6okoBoMy pedpy SC.

3aoanus 0ns nposepKU YPOBHs YCBOECHUA!

178


http://www.uznateshe.ru/wp-content/uploads/2012/12/piramida12.png
http://www.uznateshe.ru/wp-content/uploads/2012/12/piramida15.png

1
) ” 1 BapUaHT 2)

F

1) 2 BapuaHT

2)

HPAKTHYECKAS PABOTA Ne 76
BrruuciieHue 0CHOBHBIX 3JIEMEHTOB MMPAMHU/bI.
Iesb padoThI: HAYYNUTHCS BEIYUCIATH OCHOBHBIE DJIEMEHTHI TUPAMU/IBI
PesyabTarsi:
npeomemHuuwie:
BJIaJICHUE OCHOBHBIMU MOHATHUSIMHU O IUNIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢durypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTH YMEHHUS paclO3HaBaThb
reoMeTpuyYecKue (PUrypbl Ha YepTexax, MOJAEISIX U B pealbHOM MHPE; MPUMEHEHUE
M3YYEHHBIX CBOWCTB TreoMeTpuueckux ¢uryp u Gopmyn Juisl  pelieHus
FeOMETPUYECKUX 3aJa4 U 3a7a4 ¢ IPaKTUYECKUM COJIEPIKaHUEM;
Memanpeomemuule:
- BJIQJICHHE HaBBIKAMU IM03HABATEIbHON PEQIIEKCHH KaK OCO3HAHMS COBEPILAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJbTaTOB U OCHOBAHWUM, T'PAHUIL
CBOETO 3HAHMS W HE3HAaHUs, HOBBIX II03HABATEJIBHBIX 3a4a4 U CPEACTB I HUX
JOCTHXKCHUS,
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(OPMAIIMOHHO-TI03HABATEIbHON

ACATCIIbHOCTHU, BKIIIOYasd YMCHUC OPUCHTHPOBATLCA B PA3JIMYHBIX HWCTOYHHUKAX
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uH(OpMaIMK, KPUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATH HMHQPOPMAIIUIO,
MOJIYy4aeMyI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

Buowt oeamenvnocmu:

Onucanue U xapakKTepUCTHKA PA3JIMUYHBIX BUJIOB MHOTOIPAHHUKOB, IEPEUUCIICHUE UX
AJIEMEHTOB U CBOMCTB. M300pa)keHne MHOTOTPAaHHUKOB U BBIMOJIHEHUE MOCTPOCHUS
Ha U300paKEHUSIX U MOJIEISIX MHOTOIPAaHHUKOB. BbluncieHne TMHEHHBIX 3JIEMEHTOB
U VyIJOB B TIPOCTPAHCTBEHHBIX KOHQPUTYpAIUAX, apPTyYMEHTHPOBAHHE CBOMX
cyxxaenuit. [Ipumenenue ¢pakToB U CBEJIEHUN U3 TNIAHUMETPUU.

Kpurepuu onenuBanmusi:

1. OIICHKA «OTJIMYHO» BBICTABJISETCA 00yUaromemycsi 3a padoTy, BBIIIOJTHEHHYIO
0€301K100YHO, B TIOJIHOM 00BEME C YUETOM PAIIMOHATLHOCTH BHIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIIIO» BBICTABJIsETCS 00yJaromemMycsi 3a padoTy, BBITIOJTHEHHYIO
B [TIOJTHOM 00bEME C HEJIOUETAMU;

3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABJSIETCS oOOydamlieMmMycs 3a paborty,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHUH OT 00I1Iero o0ObeMa paboThI);

- OIICHKAa «HEYJOBJIETBOPUTEIBLHO» BBICTABIISIETCS OOydaronieMycsi 3a padoTy,
BBITIOJIHEHHYI0O B HE TMOJHOM o0beme (MeHee 50% TmpaBUIIBHO BBIMOJHEHHBIX
3a1aHul OT 00I1Ier0 00BheMa paboThI).

Xoxa padorsr:
1. Yro Ha3wiBaeTcs nupamuaon? [laWte ompenelieHHs TpaHIM, peOpaM M BBICOTE
nupaMuibl (Bce DJIEMEHTHI yKa3aTh Ha Qurype).
2. Kakast nupaMuia Ha3bIBaeTCsl MPaBUWIBHOMU? (BBIOPATh HYKHYIO MOJIEIIb)
3. Uro MOXHO cKa3aTb O OOKOBBIX peOpax W OOKOBBIX TpaHSX TMPaBHIHHON
UpaAMUJIBI?
4. Yto Takoe anodemMa mpaBUiIbHON MUPAMUIBI?

5. PemmuTh 3amaun:
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Bokos0c peipo npaBHAbHO UersipexyrosHoil -
N3B! PABHO 10 M, 0HO HaKTOHEHO K TVIOCKOCTH 0CHOBS-
s nog yraon 30°,

Bbrswcrure 1auay:

4) BBCOTH THDAMHTD,

0) cropoki OcHOBaKHS. THpaNHbL

Bucore, TaBuAO SETOEAVOTADE THAMH
e 3. Yo ey s Coun
1 ocaose e 3

BT 0 CTODORH COROBEHI DTS

Bokosoe pepo mpasnasHof veTspexyronaHol mupi-
MAZbl paBHO 20 CM, OHO HAKAOHEHO K T0CKOCTH 0CHO-
Bag 107 yraow 45

Bbracme

4) JTHAY BHICOThI MHDAMHTH,

0) paccrosine O LEKTPA OCHOBARHS THDAMATH 10 €¢
foxosoro petipa

Croposa 0cHosekis TpaBETsH0 ETHEXOTHOi
mhog e BV, B g = 15
Bushcanre panny Sokonoo e,

6. Jl1st mpaBuiibHOM YeThipexyroiasHoi mupamuibl SABCD BbIOpanbl crienyronme

0003HAYCHUS:
a — pebpo ocHoBaHuA AB;

h — BrIcOTAa;
[ — Boxoroe pedpo;

d — anodema (BeicoTa ODOKOBOIi rpaHy, ONYINEHHAA H3 BePIOHHBI S);
o — yroj HaxJoHa BoxoBoro pebpa K NJ0CKOCTH OCHOBAHHA;
B ~— yroa saxkaoHa OOKOBOH 'PAHHM K ILJIOCKOCTH OCHOBAHHA;

R — paauyc onHMCAHEOTO IIApAa;
r — paauyc BIWCAHHOIO Ioapa.

3anonHuTE TAOIALY.

N

o/ a h {

cos o cosp

1 6 4

B | =

o

B | e
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7. OcHOBaHMEM NpPaBUIBHOM NHPAMUIbl SABISIETCS YETBIPEXYTOJIBHUK  CO
ctopoHoit 3cMm. Bricota 60koBoM rpanu 9cm. Haiinure turomans O0OKOBOM | MOTHON
NOBEPXHOCTEN TUPaAMU/IBI.

3agauva 1. B TpeyronbpHOM nmupamue CTOpOHbl OCHOBaHUs paBHBI 13 cM, 14 cm, 15¢wMm,
Bce OOKOBBIE pedpa COCTABJISAIOT C OCHOBaHMEM YIbI, paBHbI & . Haiitu BeICOTY
ApaMUbIL.

8. B ocHOBaHME TpeyrojabHUKA MUPAMUIBI JICKUT paBHOOEAPEHHBIN

TpeyronbHuK ABC , yron C npsamoi. JIinHbl O0KOBBIX pedep MUpaMuJibl paBHbI b ,
JUTMHA TUMIOTEHY3bl OCHOBaHUsA paBHa C. Haitnurte yribl, KoTopblie O0KOBBIE pEOpa
0o0pa3yloT ¢ OCHOBaHHUEM, U JIByrpaHHbIi yrou npu pedpe CE.

9. OcHOBaHHMEM MUPAMUIBI CIIYKUT TPEYTONbHUK cO ctopoHamu 10 cm, 10 cm u 12
cM. Bee 6okoBbie péOpa nupamMuibl HAKIIOHEHBI K TUIOCKOCTA OCHOBAHUS T0JT YTIIOM
45°. Haiiiute BBICOTY TUPAMU/IBI.

10. OcHoBanue nMupaMuabl — Tpaenus, apauleIbHbIE CTOPOHBI KOTOPOX PaBHEI 6
cM U 8 cM, a BeicoTa paBHa 7 cMm. Kaxkzioe 6okoBoe pedbpo paBno 13 cm. Haiigure
BBICOTY ITUPaMUJIBI.

11. OcHOBanue MupaMuIbl — TPEYTOJIBHUK CO cTOpOoHamu 13 cMm, 14 cm

u 15 cm. Bee nByrpaHHble yribl pU CTOPOHAX OCHOBaHUS paBHbI 75°. Halinure
BBICOTY MTUPaMUJIbI.

12. OcHoBaHue nupamMuabl — paBHOOEAPEHHBINA MPSIMOYTOJIbHBIN TPEYTOJIbHUK.
Kaxnp1it u3 AByrpaHHBIX yIiIoB MpU OCHOBaHUU paBeH b. BricoTa

nupamubl paBHa h. Halinure miomaas OCHOBaHHUS.

INPAKTHYECKAS PABOTA Ne 77
HccienoBanue cuMMeTpUM B MHOTOTPaHHHKAX.
espb padoThI: HAYYUTHCS UCCIEI0BATH CAMMETPUIO B MHOIOTPAHHUKAX
PesyabTarsl:

npeomemuuvle:
- ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK 4YaCTH MUPOBOM KYJbTYphI
U MECT€ MATeMaTHKH B COBPEMEHHOW IMBUIIM3ALIMM, CIIOCO0AX OMUCAHUS SIBICHUM

p€ajlbHOI0O MHMpPa HAa MATCMATUYICCKOM A3bIKC,
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- BJAQJCHHEC OCHOBHBIMH TIOHSATHSIMH O IUIOCKUX U  TMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MX OCHOBHBIX CBOWCTBAX; C(HOPMHPOBAHHOCTH YMEHUS
pacno3HaBaTh TeOMETpUUECKUE PUTYPHI Ha YEPTEkKax, MOJIEISAX U B PEAIbHOM MUDE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB T€OMETpUYECKUX (Huryp u GhopMys IS perieHus
reOMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COJICPIKAHUEM;
Memanpeomemnule:

- BJIQJICHHE HaBBIKAMU IMO3HABATEIbHON pEeQIIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTATOB M OCHOBaHUM, TPAHMII
CBOETO 3HAHMS W HE3HAHWS, HOBBIX IMO3HABATENBHBIX 33/7a4 M CPEICTB IS HX
TOCTIKEHUS;

- 1IeJIEYCTPEMJICHHOCTh B TOMCKAX W TMPHUHSATUU PEIICHU, COOOpPa3sUTENbHOCTh U
WHTYHIUS, Pa3BUTOCTh  TPOCTPAHCTBEHHBIX  MPEACTABICHHH;  CIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;
Buowl oeamenvnocmu:

O3HakOMJICHHME C BHJAAMH CHMMETpPU B TPOCTPAHCTBE, (POPMYITUPOBAHNE
ONPENECICHUM MW CBOMCTB. XapaKTEPUCTHKA CUMMETPUU TEJI BpaUICHUS U
MHOTOTPaHHHUKOB. [ [puMeHEHNE CBOMCTB CUMMETPHUH TIPU PEIICHUH 3a1ad.
Kpurepuu oueHuBaHus:

1. OIICHKA «OTJIMYHO» BBICTABJISAETCS OOydaromemycs 3a padoTy, BBIITOJIHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHU;
2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yUaromeMycsi 3a padoTy, BBHITIOJHEHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;

3. OLICHKA «YIOBJICTBOPUTEIBHO» BBICTABISIETCS oOOyuawlieMmycs 3a padorty,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBMIHLHO BBITIOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl);

- OIIEHKAa «HEYJOBIIETBOPUTEIHHO» BBHICTABJISETCS oOydJaromemycs 3a paborty,
BBITIOJIHGHHYI0O B HE TOJHOM oObemMe (MeHee 50% mNpaBUIBHO BBHITIOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl).

Xon pa0doThI:
1. Ymo maxoe cummempus?
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2. Ymo maxoe yenmpanvhas cummempus?

3. Hansl Touku A, B u M. IlocTpoiiTe TOUKy, CAMMETPHYHYIO TOuke M
OTHOCHUTEJIBHO CepeuHbl oTpe3ka AB.

4. Kakue u3 crnegyromux OykB UMEIOT IIeHTp cummeTpuu: A, O, M, X, K?

5. Umo makoe ocesas cummempus?

6. /lanvl 06e mouxku A u B, cummempuuHvle OMHOCUMENILHO HEKOMOPOU NPAMOLL, U
mouxa M. [locmpoume mouxy, cummempuunyto mouxe M omunocumensno mou dxce
NPAMOU.

7. Kaxue u3z cnedyrowux 6yxke umerom oco cummempuu.: A, b, I', E, O?

8. Umo makoe 3epranvHas cummempus?

9. B npasyio unu n1egyro nepuamky nepexooum npasdas nepyamra npu 3epKaibHoll

cummempuu? ocegou cummempuu? YeHmpaibHOU cummempuu?

r.I-‘iln'lquf;."l. lllll:l'lh-l:i:i’l._ II_'I-iIl:'I-t-III"I'I-\.I- il ahdBane=T o 5 II,.I.&H"F]E!!IH.I flll."l-llln,_
UE O B O U B0 ) CIIRAIC TP I (DI DR, o I B asi o sl Touiin oIirs el
CTIRIMRIETRITS R S OTHOOCTITE JTERE O Fa e I[{"]{(}'I"(}]:'.I-{I'I“T TS 'I‘(}Iul i S llﬁl'lr"}']:}h.].

Elommr dpirapn isieoT IRe T (00, N LOoCioo T ) CITRMMe T I, T
FOBODAT. UTO OHA 0018 1aeT IEH TR AT BHOI (GOoeBail, 20 2 KasiLHO)
CTTHA T TR T T .

I Lo sawyo Ocn [“' Il aocmoeT. f&\h_\_.v"”\ﬁl
A O il e i D 1A, = A,
| <
OfinamasT ik cHMMETPYEN MK YenoBexa?

Teno yenoBeka MOCTPOEHO MO MPUHIIUITY
JBYCTOPOHHEN CUMMETPHH.
10. Obnaoaem nu
cummempueu 1uyo yenoeexa?

—Hem, mounou

(mamemamuyiecxoii)

cummempueli oHo He obadaem.
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11. 3a0anue c pewenuem: YKa)uTe 9UCIO TIIOCKO-
B4 CTEH CUMMETPHUH Y IPaBUIILHON TPEYTOIHHOM

npu3mbl. OTBeT: 4

.é N ‘ Pemrenwe:
AT 7—-~A =G, llycts My u M — cepenunnl pebep A1B; u AB co-
I - :‘8 \\\ Y
» O \ | OTBETCTBEHHO (cM. puc). Bepmune C; cooTBeTt-
« ARCe s AN
Az} e —"C CTBYeT IockocTh cummerpun CC1M1M. Jlannas

] 4 , I IUIOCKOCTH SIBJISIETCS INIOCKOCTBIO CUMMETPHH, T10-
Tomy uTo pedpo AB nepnenaukynsipao MC no
CBOMCTBAaM ITPAaBWJIBHOTO TPEYrOJIbHUKA U nepneHAUuKyIAspHO CC1 1o cBOWCTBaM
npsiMoil pu3Mel. 3HAUUT pedpo AB nepniennukymsipHo miockoctu CCiMiM. Anano-
rU4HO peOpo A1B1 nmepneHAnKyIsIpHO TOM e IOCKOCTH. Tak, P BBIIOJHEHUU
CUMMETpUU TOUYKa A nepeiaeT B Touky B u Hao0opoT; Touka A; nepeieT B TOUKY
B1 u Hao6oport; Touku C; u C ocranyres 6e3 uamenenuil. To ectb npu3Ma nepexouT
cama B ce0sl.

MBI paccMOTpEIH MIJIOCKOCTh CAMMETPUH OTHOCUTENIBHO BepIMHBI C1, TAKMX BEp-
IIMH TPU — 3HAYUT TPU MIIOCKOCTH CUMMETpUU. YeTBepTas MI0CKOCTh CHMMETPHUH
MIPOXOJIUT YePe3 CEPeIMHBI OOKOBBIX pedep

Jpyrux miocKoCTe CHMMETPHUH paccMaTpuBaeMas Ipu3Ma He UMEET, T. K. HAJIM4ne
MJIOCKOCTEM CUMMETPHUHU CBSI3aHO C KOJIMYECTBOM OCEMl CHMMETPHUH B OCHOBAaHUSX U
OOKOBBIX TPaHAX (PUTYPHI.

Onemenmoi Cummempuu npacuilbHblX MHO2OCPpAHHUKOGB.

TeTpalAap oKTa3Aap uKocasap rekcasap aAonekasap
LleHTpPbI - 1 1 1 1
CUMMMETPUMK
Ocun 3 9 15 9 15
CUMMETPUU
MNMnockoctn 6 9 15 9 15
CUMMETPUMN
12.
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,Iloxancwre, q4TO KYG ABJAeTCA NpaBUJIBHBIM MHOI'OrpaHHHMKOM.

JdokasaTeabcTBO.
ITpoBepum,

1) Ky6
2) Kaxxnaa rpab Kyba —
MHOTOYIroJIbHMK, M BCe I'PaHu

obsazaer Jum Ky0 BceMH [MpPpHM3HAKAMH NPaBHJIBHOIO
, VKa3daHHLEIMH B ONpelesIeHHH.
BBINYKJIBIM MHOTOTPAHHHKOM.

sy T. €.

mMexay coboii.

3B BeplUIMHe Ky0a

CXOAHUTCHA YHCJIO
pebep, a HMeHHO ___ peOpa.

HUrak, y kyb6a BCE

NPpU3HAKH, YKAa3aHHble B OlIpeAejieHHH
MHOrIOrpaHHHKA.

CianenoBaTesibHO, Ky0

NpaBUJIBHBIM ,

4YyTO U TpebGOoBAJIOCH AOKA3ATH.

13.

CKOJIBKO IIeHTPOB, ocefi M MJOCKOCTeM
CHMMeTPHM MMeeT NpaBHJIbHAA 4YeThipex-
yroabHaa nupammuga?

OTBer.
Y npaBuabHON YeTHIPEXYroJbHOM nmupa-
MHUJBI HeT CHMMETPHH;
och
(npamasn ); IIJIOCKOCTH
cummerpuun (KMH, s, AMC
).

14. YkaxuTe Kakue U3 HapUCOBAHHBIX MJIOCKUX (DUTYpP MOTYT ObITH M300paKEHUSIMU

YKa3aHHBIX MPOCTPAHCTBEHHBIX PUTYD.

—_—

Tlnrocruq gurypa

I[poerpancreesnas Gurypa

/| N

I KyG

| TpeyroanHas mHpaMaa

| YeTmpexyToaLHaA NTHPaMIAA
. ¢ IPON3BOJLHBIM OCHOBAHHEM

paMoyroapabLl
TapanfeRennnes

11 ATHYTONLEAA OAHDEMHPAIOA
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INPAKTHYECKAS PABOTA Ne 78

IHocTpoenne NpaBUWIbHBIX MHOTOTPAHHUKOB

Iesb: HAYYUTHCS CTPOUTH MPABUIIBHBIE MHOTOTPAHHUKHU
PesyabTarnl:

npeomemuuwle:

BJIa/ICHUE OCHOBHBIMH MOHSATUSIMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUIECKHIX
¢durypax, UX OCHOBHBIX CBOWMCTBaX; C(HOPMUPOBAHHOCTb YMEHHUS paclo3HaBaTh
reoMeTpuueckrue (GUrypbl Ha 4epTekax, MOJCIAX U B peaTbHOM MHUPE; IPUMEHEHHE
U3YYEHHBIX CBONCTB TreomMeTpudyeckux ¢uryp u ¢opMyn g  pelieHus
reOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEpKAHUEM;
Memanpeomemuule:

- BJIQJICHHE HaBBIKAMU I1O3HABATEIbHOM PEQIIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICINTEIBHBIX NPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, TPAHHIL
CBOETO 3HAHMS W HE3HAHMs, HOBBIX IMO3HABATEIBHBIX 33/Ja4 M CPEICTB I MX
JOCTUKECHHUS;

- LEJICYCTPEMJIEHHOCTh B TOWCKaX W TMPHUHSATHH PEHICHUH, COOOpa3UTEIbHOCTh U
MHTYULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MIPEICTABICHUIA;

Buowt oeamenvrnocmu:

Omnucanne U XapaKTEPUCTHKA PA3IIMIHBIX BUJIOB MHOTOTPAHHUKOB, MIEPEUUCTICHIE UX
AJIEMEHTOB U CBOMCTB. M300pa’keHuE OCHOBHBIX MHOTI'OIPAaHHUKOB M BBINOJIHEHHE
PHUCYHKOB TI0 YCJIOBHUSIM 3a]1a4

Kpurepuu oueHuBaHus:

1. OLIEHKA «OTJIMYHO» BBICTaBIIsIETCsl oOydarolemMycs 3a padoTy, BBIIOIHEHHYIO
0e301H100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;
2. OIICHKA «XOPOIII0» BBICTABISAETCS 00yUaromeMycsi 3a padoTy, BBHITIOJIHCHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;

3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABISIETCS OOydaromeMmycsi 3a paloTy,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBUIIHLHO BBITIOJHEHHBIX

3a1aHuM OT 001Iero o0beMa paboThl);
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- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIAETCA oOydaromeMycs 3a pabory,
BBITIOJTHEHHYI0O B HE MOJMHOM oOwveme (MmeHee 50% NpaBUIBHO BBIMOJIHEHHBIX
3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xon padoThI:
[IpaBUIBHBIIT MHOTOTPAHHUK — 3TO BBINYKJIBIA MHOTOTPaHHHUK, Y KOTOPOTO BCE
I'PaHU — OJJMHAKOBBIC NMPABUIIbHBIE MHOTOYTOJIBHUKH U B KaKI0M BEPIIMHE CXOIUTCS
OJIHO U TO K€ YHCIIO pedep.
Jliist mo6oro mpaBWIIBHOTO MHOrOorpanHuka: v + f =e + 2 - teopema Diinepa, rae f
0003HAaYaeT 4YMCIIO TpaHed, € — YHUCIO0 pedep, V — YHUCIO BEPUIMH BBIMYKIOIO
MHOTOIPAHHHKA.
1. [Touemy cy1iecTByeT JUIIb NATh NIPABUIBHBIX MHOTOTPAHHUKOB?
2. HapucyiiTe pa3BepTKU MpaBUILHOIO TETPA3pa, Kyda U OKTasapa.
3. Beruncnute paanycel LIapoB, ONMMCAHHBIX BOKPYT MPaBWIIBHOTO TETpajipa, Kyoa u
OKTa3[Ipa, 3Hast peOpo MpaBUIbLHOIO MHOTOTPaHHUKA.
4. CKOJIBKO OCE CUMMETPHUHU €CTh Y Ky0a, y IpaBUIILHOTO TeTpadipa’
5. Kak cBsi3anbI MeX Ty cCOO0M KyO B OKTa’aAp?
6. Uto Takoe ApxumMen0Bbl Tena?
7. Kakoe u3 nepeynciieHHbIX T€OMETPUYECKUX TN HE SBISETCS MPaBUIbLHBIM
MHOTOTPaHHUKOM?
a) MpaBWJIbHBIN TETpa’p; 0) MpaBUIbHBIN F€KCAdIP; B) MPAaBUIIbHAS MPU3MAa; T)

MPaBUJILHBIN TOJACKAdAP; 1) MPABUIbHBINA OKTaMIP.

8. Cnoco0 mocTpoeHus Ky0a yka3aTh BechMa Jierko. JlelcTBuTenpHOo, Oepém
MPOU3BOJIBHYIO IIIOCKOCTh P 1 B Hel Kakoil-nbo KBaJapat; uepe3 CTOPOHBI 3TOTO
KBaJpaTa MpOBOJUM IJIOCKOCTH, EPIEHANKYIIAPHBIE K TIockocTh P. Takux
TJI0CKOCTeH Oynet yeThipe. Jlanee mpoBoauM TIOCKOCTh QQ, mapayienbHyto P u
OTCTOSILIYIO OT He€ HAa PACCTOSHUM, PAaBHOM CTOpOHE KBajpaTa. lllecTs momydeHHbIX
IJIOCKOCTEH 00pa3yloT rpanu Ky0a; ABEHAALATh MPSIMbIX — MEPECeUeHUs KaKI0n
napbl EPECEKAIOIINUXCS MIIOCKOCTEN — SIBISIIOTCA pEOpaMu Ky0a, a BOCEMb TOUYEK

MNEpECCUCHUA Ka)XI0U TpOﬁKH MEPECCKAIOMNXCA IUIOCKOCTEH CIIy’XaT BCpIINHaAMHU
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Ky0Oa. B aTom nerko yoeauThCsi, HEOCPEACTBEHHO paccMaTpHUBasi MOJIYyYSCHHYIO
COBOKYIHOCTh TOYEK, NPSIMBIX U INIOCKOCTEH. Y Mesl HOCTPOUTH KyO, JIETKO HANTH

CIoCcO0 NOCTPOEHUS BCEX JAPYTUX MPABUIBHBIX MHOTOIPAHHUKOB.

Bo3bpMméM kakyro-HUOYIb €ro BepiiuHy, HarpumMep A. B Helt cxoasTcs Tpu rpaHu
KyOa, umeronue GpopmMy KBaapaTtoB. B Kaxk10M U3 3TUX KBaJIpaTOB OEpEM BEpIIMHY,
MPOTUBOIONIOXKHYIO Touke A. [lycTs 310 OynyT Bepmunsl kyoa B, C u D. Touku A,
B, C u D cnyxaT BepliMHaMHU NMPaBUJIBHOTO TETpa’apa. JelcTBUTENbHO, KaKIbIi U3
otpe3koB AB, BC, CD, AD, BD u AC, o4eBUIHO, CIIYKUT IUArOHAIBIO OJHOU U3
rpaHei ky0a. A moToMy BCE 3TH OTPE3KH paBHBI Mex Ay coboi. OTcrona cienyerT, 4To
B TPEYTOJIbHOW MupamMujie ¢ BepimnHo A u ocnoBanuem BCD Bce rpann —
MPaBUJIbHBIE TPEYTOJIBHUKH, CIIEIOBATEIIBHO, 3Ta MUPAMUIa—IIPaBUIbHBIN
TeTpa’ap. ITOT TeTpadAp BIUCAH B IAHHBIHN KYO.

[Tone3Ho 3aMeTUTh, YTO OCTABIIUECS YEThIPE BEPIIUHBI KyOa CIIyKaT BepIIMHAMU
BTOPOT'0 MPABWJIBHOIO TETPA’Apa, PABHOIO NEPBOMY U TAK)KE BIIMCAHHOTO B TAHHBIN

Ky0.
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Ilocmpoenue okmasdpa. Ecnn B JTaHHOM Ky0Oe ITOCTPOUTH LIEHTPbI BCEX €ro IrpaHei,
TO IIECTh MMOTYYEHHBIX TOUEK CIIy>KaT BEPIIMHAMH OKTa3pa. B 3ToM snerko

yOenuThCs, paccMaTprBas 4epTéx 113.

Yepr. 113.

Ilocmpoenue 0ooexasopa u ukocasopa. Ecnm uepes kaxnoe u3 12 pedep kyda
MIPOBECTH IIOCKOCTh, HE UMEIOLIYIO C OBEPXHOCTHIO KyOa IPyrux oOUIMX TOYEK,
KpoMe TOUYEeK TOro pedpa, uepe3 KOTopoe OHa MpoBeJIeHa, TO MOTyYeHHbIe 12
MJIOCKOCTEN 00pa3yroT rpaHu HEeKOoToporo 12-rpanHuka. bonee moapoOHOE U3ydeHue
(hOpMBI ATOTO MHOTOTPAaHHUKA MOKA3BIBAECT, YTO MOXKHO TaK MOI00pAaTh HAKJIOH ATHUX
IJIOCKOCTEN K TpaHsIM Ky0a, 4TO MOJTYyYEHHBIH 12-TpaHHUK OyAeT 10JeKadApOM.
Hakownerr, ecm Mbl yMeeM MOCTPOUTH J0JIeKadAp, TO MOCTPOCHUE UKOCAdpa HE
MPEACTABIIAET 3aTPYAHEHUI: LIEHTPHI TPaHEeH T0JeKadipa CIyKaT BEpPIIMHAMU

MKOCadIpa.

INPAKTHYECKAS PABOTA Ne 79

IHocTpoenue yceyeHHOM MMPAMU/IbI U BBIYHMCJICHHE €¢ OCHOBHBIX 2JIEMEHTOB.
Henb padoThI: HAayuyUThCS CTPOUTH YCEUYEHHYIO NHpPAaMUAY M BBIYUCIATH €€
OCHOBHBIE JJIEMEHTBI

PesyabTarthl:

npeomemHuuvle:
BJIaJICHUE OCHOBHBIMH MOHSATHUSIMU O TUIOCKUX M TIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH yMEHHUS paclo3HaBaTh

reoMeTpuyecKkue (PUrypbl Ha yepTexax, MOJCISIX U B pealbHOM MHPE; NMPUMEHEHUE
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M3YYEHHBIX CBOWCTB TreoMeTpuueckux ¢uryp u Gopmyn Juisi  pemieHus
TCOMETPUYECKUX 33a4 ¥ 331249 C IPAKTUICCKUM COACPIKAaHUEM;
Memanpeomemnule:
- BJIAJICHUC HaBBIKAMU ITO3HABATEIILHON pedIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA M MBICIUTENIBHBIX IPOIIECCOB, UX PE3YJIbTATOB W OCHOBAHMM, TPaHUIL
CBOEr0 3HAHMS U HE3HAHMS, HOBBIX IIO3HABATENBHBIX 337a4 W CPEACTB IS MX
TOCTHKEHUS;
- 1IeJIEYCTPEMJICHHOCTh B TOMCKAX W TMPHUHSATUU PEIICHU, COOOpa3UTENbHOCTh U
WHTYHITUS, pa3BUTOCTh MPOCTPAHCTBEHHBIX MIPEICTABICHHUIA;
Buowt oeamenvrnocmu:
Onucanue U XapakTEePUCTHKA PA3IUYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEUUCIICHUE UX
AJIEMEHTOB W CBOMCTB. M300pa’keHHE OCHOBHBIX MHOTOTPAHHUKOB M BBITTOJTHCHHE
PUCYHKOB TIO YCJIOBHSIM 3a]1a4
Kpurepuu onennBanus:
1. OIICHKA «OTJIMYHOY» BBICTABIICTCS OOydYaromeMycs 3a padoTy, BBITTOJHCHHYIO
6€301mM1O0YHO, B TTOJITHOM 00BEME C YyUE€TOM PAIIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBHICTABJISACTCS 00yJaromeMycsi 3a paboTy, BHITOTHCHHYIO
B [TOJTHOM 00bEME C HEJIOUETAMU;
3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABISIETCS OOydammieMycs 3a paborty,
BBITIOJTHEHHYIO B HE MOJHOM oObeMe (He meHee 50% MpaBWIBLHO BBITTOJTHEHHBIX
3a1aHUH OT 00IIero o0ObeMa paboThI);

- OlIEHKAa «HEYJOBJICTBOPUTEIIHPHO» BBICTABJISETCSA OOydJaromemMycs 3a padory,
BBITIOJIHEHHYI0O B HE MOJHOM o0beme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3aJlaHuii OT 00ITIeTO 00BeMa PabOThI).

Xoxa padoThi:
1. UTo Ha3bIBaCTCA YCEUCHHON TUPAMUI0M?

2. BeicoTa nmpaBUIbHOW YCEYEHHOM YEThIPEXYTOJIbHON MUPAMHUIbI PaBHA 7 CM,
cTtopoHsl ocHoBaHu# 10 cm u 2 cM. Halinute: 1) anuny 6okoBoro pedpa; 2)

rmiIomanab CCUCHM:, IMPOXOAAIICTO 4€pE3 CCPCANHY BBICOTEHI ITaAPaIICIbHO
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OCHOBAHMIO; 3) BBICOTY ITOJIHOM UPaMUIbl, U3 KOTOPOM MOJIy4HJIach JaHHAs

yCEYEHHasI NUpaMuIa.

Ne 3-8

L0 OCROBGHH MQBATBHOR VOESERACH 61 Biome Ay aocens apdawrukod e
TCAVMOEHDN THDENIGH ot for u Bor o | e, R oM £
BACOTE paBkd 4 Top0 ¢ 1 10 24,  Bore MM.

Buvhcnie nA0Lets JACHETBHOTD CEEHHS e
YRR WA |

Bokosne pepn npdanol wersexyrOTohoi yce Bhicnine ANy BHCOTS DEBAABHOR TEYPORGHO
YEROIE AN DABHO 2, CTOPORN OCHOBAAAH —~ JOESEHHON TPENADB, CTODORBI CCHORH Komopoi
Bun 10y, oo 413 oV 2, owowe e — 5 v,

BrsHCAre B

3) BHCOTH OSCHHON THDAMDH,
6) anodevsl yeeveaHof Tpavig.

Biors mpaieHOi ETMDENYTOMBHOR YESEHHON Bucora masisol enwpexyr OﬂbHOH yceqeﬁuoﬂ

T OB 100, croons ccnongmns — 4ov | g e 30, amoena 45w, & copon

LI OCHOREAH TpOTOIORETEHH G ﬂaMlM

B ey HATORBRH CEACHHON TADENI Bt naown chonasd Yeseaho vpan-
W

3aoaua c¢ pewenuem. B TPaBUIBHON YCEUEHHOW YETBHIPEXYTOJBLHON NHUpaMuUje

BBICOTA paBHa 2, a CTOPOHBI OCHOBaHWM paBHbl 3 u 5. Halimure aumaronainb

YCEUCHHOM MHUPAMUBI.

IIpoBenem cedeHue depes MPOTUBOIOIOXKHBIE O00KOBBbIe pedpa AAlu CCl1 nmanHoM

yceuenno mupamuiasl ABCDAL1B1C1D1 ¢ ocuoBanmsmu ABCD u A1B1C1D1(

AB=5, A1B1=3). Ilyctb O wu Ol-uentpel ocHoBanuii ABCD wu Al1B1C1D1
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cooTBeTcTBeHHO. Cekymias IMIOCKOCTh NpOoXoauT uepe3 BbicoTy OO01 ycedeHHOM
nupaMunbl. B ceueHum mnonyuuMm paBHOOenpeHHyro Tpameruio AA1CCl1 ¢
ocuoanmsamMu AC=5V2 u A1C1=3~2. Ilycts A1K-BbIcoTa Tpamenuy.

A1K=001=2, AK= (AC-A1C1)=1/2(5V2-3\2)=\2, CK=AC-AK=5\2—2=42.
U3 IPSAMOYTOJIBHOTO TPEyTOJIbHUKA A1KC HaxOo/MM, 4TO
A1C=N(A1K"2+CK"2)=\(4+32)=6

Ortser: 6
9. B npaBHIBHON YCEYEHHOM YETBIPEXYTOJIBHOM ITMPAMHUJIE CTOPOHBI

ocHOBaHUM paBHBI 36 cM U 14 cM. [111oCKOCTB, IpOBEAEHHAS YEPE3 CTOPOHY

HIKHETO OCHOBAHUS MEPIICHANKYIISIPHO MPOTHUBOJIEkKaIe O0OKOBOM IpaHH,
MIPOXOJUT YEPE3 CTOPOHY BEPXHETO OCHOBaHUs. Haiinure miomanas ceyeHus.

10. I;momaan ocCHOBaHUM MPABUIBHOW YCEUEHHOW YETHIPEXYTOJIBHOU MU -

pamuasl paBHbl Q W q. Yroiy, o0pa3oBaHHBII OOKOBBIM pPEOPOM €O CTOPOHOM

OCHOBAHM:, paBCH 60. HaﬁHHTG Iiomaab JuaroHaJlbHOI'O CCUCHM.

INPAKTHYECKASA PABOTA Ne 80
IlocTpoenne HUMIMHAPA M €r0 CeYeHM .
Heab padoThI: HAYYUTHCS CTPOUTH LIMJIMHJIP U €70 CEUYCHHUS.
Pe3yabTarhl (MeTampeaMeTHbIE): BIAJCHUE S3bIKOBBIMU CpPEACTBAMU: YMEHHUE
SCHO, JIOTUMHO M TOYHO M3JaraTtb CBOIO TOYKY 3PEHMS, MCIOJb30BATh aJICKBATHBIC
A3BIKOBBIC CPEJICTBA; BIJIAJICHUE HaBbIKAMH IMO3HABATEJIbHON pediiekcun Kak
OCO3HaHMS COBEPIIAEMbIX ACHUCTBUN U MBICIHUTENBHBIX MPOLECCOB, UX PE3YIHTATOB U
OCHOBAHM, IpaHUL] CBOErO 3HAHUS M HE3HAHMs, HOBBIX NO3HABATEIbHBIX 3a/1ad U
CPEICTB JIJISl UX TOCTHXKEHHS;
Pe3yabTarhl (IIpegMeTHbIE): BIAJCHUE OCHOBHBIMHM MOHSATUAMHU O IIJIOCKUX U
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX  (Urypax, HUX OCHOBHBIX CBOMCTBAx;
c(hOpMHUPOBAHHOCTh YMEHHMs PAClO3HABATh '€OMETPUUYECKUE (PUTYphl HAa YepTexax,
MOJEJIAX U B PEAJbHOM MHUPE; MPUMEHEHUE U3YUYEHHBIX CBOMCTB I€OMETPHUYECKHUX
¢buryp u popmyn s pelieHHs T€OMETPUYECKUX 3ajad M 3aJady C MPAKTUYECKUM

COACPIKAHHUEM.
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Bunsbl gesitenbHocTH: O3HAKOMIIGHHE C BHJIAaMU TeJ BpalleHus, (GOpMyInpoBaHHE
UX ONpeAesICHUH U CBOMCTB. XapakTEPUCTUKA U M300paKCHUE TENl BPAILICHHS, UX
pa3BepTKH, ceueHMs. PemieHne 3aja4 Ha MOCTPOEHUE CEUYEHUM, BBIYMCIICHUE JJINH,
paccTosiHMM, YIJOB, muiomaner. [IpoBeneHHMe NOKa3aTeNbHBIX PACCYXKIECHUN IIPU
pemieHnn 3anad. [IpuMeHeHWe CBOMCTB CUMMETPHUM IpPU PEIICHUM 33Ja4 Ha Teja
BpaIleHUs, KOMOMHAITUIO TE.
KpuTtepun oneHMBaHUA NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABISIETCA OOyvaromeMycs 3a 0e30mu004YHO
BBINIOJIHEHHBIE 33JaHUsl MEPBOrO, BTOPOrO YPOBHS B IOJHOM OOBEME C Y4YETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PELICHUI;

2. OLICHKa «XOpOLIO» BBICTaBIsETCS oOOywarouiemycss 3a paboTy,
BBINIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETAMM;

3. OLEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromiemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B ITOJIHOM 00bEME;

4. OILICHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIAECTCS OOy4aroleMmycs 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B HE TIOJTHOM O0BbEME.
Xoxa padoThI.
YpoBens A.
1. Hapucyiite Ha mIocKOCTH H300paxKeHus TeJia BpalieHusl.
1) mpsiMoi1 KpYyroBOM LIMJIUHID;
2) ¢urypa, nosny4daroascs BpalieHUeM MPsIMOYTOJIbHUKA BOKPYT OCH,
[apaJIJICIIbHON OJTHOM U3 €T0 CTOPOH U HE MEPECEKAIOLIEN ITPSIMOYTOJIbHUK.
2. Kakue 13 nepeyncieHHbIX KPUBbIX 00pa3yloTCs MpH NMepecedeH MOBEPXHOCTH
KpPYTrOBOTO LIMJIMH/IPA IIOCKOCTHIO: OKPY>KHOCTb, THIIEpO0Ia, OTPE3KH MPSMBIX,
AJUIAIC, MHOTOYTOJIbHUK?
Yposens b.
1) Touku A u B nmnmHapa COCAMHUIN BEPEBKOM, OINOSCHIBAIONICH IUIUHADP M
MMEIOIIe HAaMMEHBIIYI0 BO3MOXHYI UMHY. Kak wm300pa3uTcs 3Ta BepeBka Ha
pa3BepTKE MOBEPXHOCTH LUIUHAPA?

2. OTBeTHTE HA KOHTPOJIBHBIC BOITPOCHI

194



JlaliTe onpeaeneHne HUINHIPA.

3. Odopmute OTYET U CAeNaiTe BHIBOJ IO MPAaKTHUECKOM padoTe.

IHPAKTHYECKAS PABOTA Ne 81
BoruunciieHne 0CHOBHBIX 3JIEMEHTOB LMJIMHAPA.
Heab padoThI: HAYYUTHCS BBIYUCIATH OCHOBHBIC AJIEMEHTHI HIUIUHAPA.
Pe3yabTarsl (MeTampeaMeTHbIE): BIIAJICHUE S3BIKOBBIMH CpPEICTBAMH: YMEHHE
SCHO, JIOTUYHO M TOYHO M3Jaratb CBOIO TOYKY 3PEHHS, MCIOJb30BaTh AJICKBATHBIC
A3BIKOBBIE CPEJICTBA; BIJIAJICHUE HaBbIKAMU TI03HABATEIbHOM peQieKcun Kak
OCO3HAaHMS COBEPIIAEMBIX JAEHCTBUI U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMI, IPaHUL] CBOETO 3HAHWS M HE3HAHMSI, HOBBIX ITO3HABATEJIbHBIX 3a7a4 U
CPEIICTB JIJISl UX JOCTHKEHUS
PesyabTarsl (mpeaMeTHBbIE): BIAJCHUE OCHOBHBIMHM IIOHATHUSAMHM O IUIOCKUX H
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, HUX OCHOBHBIX CBOMCTBaX;
c(OpMHUPOBAHHOCTh YMEHHUSI PAcCloO3HABATh T€OMETpUUYEecCKrue (UTYphl HA YepTexax,
MOJEJIAX U B PEAJbHOM MHUPE; MPUMEHEHUE W3YUYEHHBIX CBOWCTB I€OMETPUYECKHUX
¢buryp u popmyn s pelieHHs T€OMETPUYECKUX 3a7ad M 3a7ad C MPaKTHYECKUM
COJZIEpKaHUEM.
Buasbl gesiteibHocTH: O3HAKOMIIGHHE C BHJIAaMU Tel BpallleHus, (opMyJIMpoOBaHUE
UX OINpENETIeHU M CBOMCTB. XapaKTepUCTUKA M U300paK€HUE TeN BpalleHHs, UX
pa3BepTKH, ceueHus. PemeHue 3a1ad Ha MOCTPOEHUE CEYECHMM, BBIYMCIICHHUE JUJIVH,
pacCTOAHUN, YTJIOB, IUIoWAAeH. [IpoBeneHne MOKa3aTEeNbHBIX PACCYXKICHUU NPHU
pemieHnu 3aaad. [IpuMeHeHHe CBOMCTB CUMMETPUM TpPHU PEIICHUH 3aJlady Ha Tela
BpaIllCHHS, KOMOMHAIIMIO TEJI.
Kpurepuu oueHuBaHus1 NPaAKTHYECKUX padoT

1. omeHKa «OTIWYHO» BBICTABISAETCA OOy4aromeMycs 3a 0e30mud09YHO
BBITIOJTHEHHBIE 3a/laHusl MEPBOTO, BTOPOTO YPOBHSA B IOJHOM OOBEME C Y4YETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PEUICHUI;

2. OLICHKa «XOpOLIO» BBICTABIsIETCS oOOywarolemycs 3a pabory,

BBIIIOJIHEHHYIO B IIOJIHOM 00bEME C HEI0UETaMU;
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3. OIEHKa «yJIOBJIECTBOPUTEIHHO» BBICTABIACTCA OOydYaromemycs
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCA OO0yYarOIIEMYCs
BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.
Xoxa padoThl.
YpoBens A.
1) InameTrp ocHOBaHusA UUIUMHApPA paBeH 12, Beicota — 20. PaccMoTpuM TOYKH,
HaXOSLIMECS HA TIOBEPXHOCTH LIWIMHpPA HAa paccTosiHUU 10 OT LIEHTpa HUXKHETO
OCHOBaHU MWIMHAPA. Ha Kakol BBICOTE OT HUKHETO OCHOBAHUS HAXOIATCA 3TH
touku? Kakyto ¢purypy onu oopazyror?

2) IuaroHanb 0CEBOT0 CEUCHHUS IIMJIMHIPA paBHA 48 cM. YTOI MEX Iy 3TOU

JMaroHaiblo U 00pa3zytoien mumHapa pased 60°. HaliquTe: a) BRICOTY HWIMHAPA,

0) myI01a]lb OCHOBAHUS IMIJIMH]IPA.

3) OceBoe ceueHue IMIMH]IPA — KBAJpaT, JUaroHaib KOToporo pasHa 20 cwm.

Haiinure: a) BeICOTY HUIMHIPA; 0) TUIOMIAs OCHOBAHUS IIMIMHAPA.

Yposens b.

1) [Ipu kaKOM OTHOIIIEHUH BBICOTHI IMJIMHAPA K €T0
paanycy pa3BepTKOi OOKOBOMA
MOBEPXHOCTH IIMIIMHJIpa OyAeT KBaIpaT?

OTBeThTE HA KOHTPOJIBHBIE BOITPOCHI

1) HazoBuTe OCHOBHBIE 3JIEMEHTHI IWJIUH IpA?

3. OopmuTe OoTUET U CcAeNalTe BBIBOJ 110 MPAKTUYECKOH paboTe.

INPAKTHYECKAS PABOTA Ne 82
ITocTpoeHune KOHYCA U €ro ce4YeHui.

e padoThI: HAYYUTHCS] CTPOUTH KOHYC U €70 CEUEHUSI.

3a

3a

Pe3y.]II)TaTbI (MeTaHpel]MeTHbIe)I BJIAICHHUC A3BIKOBBIMHU CpPCACTBAMU: YMCHHUC

SICHO, JIOTHYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHUS, HMCIIOJB30BATHb AJICKBATHLIC

SA3BIKOBBIC CpEACTBA, BJIAACHUC HAaBbIKAMU MO3HABATEIbHOU pe(i)JICKCI/II/I KakK

OCO3HaHHA COBEPIIACMBIX ,Z[CﬁCTBPIfI N MBICIIUTCIIBHBIX ITPOUCCCOB, UX PE3YJIbTATOB U

196



OCHOBAHHU, IPaHUI] CBOErO 3HAHUSI M HE3HAHUS, HOBBIX MO3HABATEJbHBIX 3a/a4 U
CPEACTB JIsl UX TOCTUKECHUS;
Pe3yabTarhl (mpeaMeTHbIE): BIAJICHUE OCHOBHBIMU MOHATHUSIMH O IUIOCKUX H
MPOCTPAHCTBEHHBIX TEOMETPHYECKHMX (Purypax, HUX OCHOBHBIX CBOWCTBAaX;
c(hOpMHUPOBAHHOCTh YMEHHUSI PacIlio3HaBaTh FeOMEeTpUUYEcKre (DUTYphl HAa YepTexkax,
MOJENSIX U B PEAIbHOM MUPE; NMPUMEHEHUE W3YUYECHHBIX CBOMCTB I€OMETPUYECKHUX
buryp u Gopmyn s pemieHus TeOMETPUYECKUX 3a7ad M 3a7a4 C MPAKTHICCKUM
COJIEp’KaHHUEM.
Buabl aesareabHocTH: O3HAKOMJIEHUE C BUAAMM TeJ BpalleHUs, (OpMYIHUPOBaHHUE
UX ONpeAcsieHUN U CBOMCTB. XapakTepUCTUKA U M300paKCHUE TeNl BPAIICHUS, UX
pa3BepTKH, ceueHMs. PemieHne 3aja4 Ha MOCTPOEHUE CEUEHUM, BBIYMCIICHUE JJIUH,
paccTosiHMM, YIJoB, muiomanen. [IpoBeneHHe NOKa3aTeNbHBIX PACCyKICHUN IIPU
pemieHnu 3anad. lIpuMeHeHHe CBOWCTB CUMMETPHM IPU PEIICHUM 33Ja4d Ha Teja
BpaIeHusi, KOMOMHAITUIO TE.
Kpurepumu onieHuBaHus NpaKTUYECKNUX PadboT

1. oOIlEHKa «OTJIMYHO» BBICTABJISAETCS oOOydJaromemycs 3a 0e30ImrMO0YHO
BBITIOJIHEHHBIE 33JaHUsl TEPBOrO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OIICHKAa «XOpOII0» BBICTABIACTCA OOy4aromeMycsi 3a paloTy,
BBINIOJIHEHHYIO B ITOJTHOM 00bEME C HEI0UETAMM;

3. OIIGHKa «yJIOBJIETBOPHUTEIILHO» BBICTABISICTCA OOydalIieMycs 3a
BBITIOJTHEHHBIE 33/IaHKS TIEPBOTO YPOBHS B IMOJHOM 00BEME;

4. OlIeHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABIACTCS OOydarleMmycs 3a
BBHITIOJITHEHHBIE 33JIaHUs TIEPBOTO YPOBHSA B HE MTOJTHOM 00BbEME.
Xoa padoThl.
YpoBens A.

Hapucyiite Ha ma0CKOCTH H300paXEHUS TEJIa BpaICHHUS.

1) npsiMO¥ KPYTroBO# KOHYC;
2) ¢urypa, noydaromascs BpalleHueM TPEyTroJIbHUKa BOKPYT OJHOM U3 €ro CTOPOH.

PaccmoTpuTe TpEYroJIbHUKU pa3HbIX BUIOB.
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Yposens b.

1) Kakue u3 nepedynciieHHbIX KpUBBIX 00pa3yroTcs MPU MEPECEUCHUH TOBEPXHOCTH
KOHYyCa IJIOCKOCTBIO: ) OKPY>KHOCTH; 0) TUTIEpOOJIbI; B) OTPE3KaMU MPSMBIX; T)
AJUTUIICA; 1) MHOTOYT'OJIbHHKA.

OTBeTbTE Ha KOHTPOJILHBIE BOIPOCHI

3. OpopmuTe OTUET U CcAeNaiTe BBIBOJ 10 MPAKTUYECKOM paboTe.

IHNPAKTHYECKASA PABOTA Ne 83

BrrunciieHHe 0CHOBHBIX 3JICMEHTOB KOHYCA.

Heab padboThI: HAYYUTHCS BBIYHUCIATH OCHOBHBIE 3JIEMEHTHI KOHYCA.

Pe3syabTaTrbl (MeTanmpeaMeTHbIE): BIAQJACHUE S3BIKOBBIMH CpPEICTBAMHU: YMEHHUE
SCHO, JIOTMYHO U TOYHO M3JaraTb CBOIO TOYKY 3PEHHSA, UCIIOIb30BaTh aJCKBAaTHBIC
A3BIKOBBIC CPEJICTBA; BIJIAJICHUE HaBbIKAaMH IO3HABATEJIIbHOM pediiekcun Kak
OCO3HAHHUsI COBEPIIAEMBIX JEMCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHM, IPAHULl CBOETO 3HAHMS W HE3HAHUWs, HOBBIX IIO3HABATEJIBHBIX 3a1a4 U
CPEACTB ISl UX TOCTUKEHHS;

PesyabTaTrbl (mpeaMeTHbIE): BJIAJICHUEC OCHOBHBIMU TMOHSTHAMH O IUIOCKUX U
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX  (Urypax, HUX OCHOBHBIX CBOMCTBaX;
c(hOpMHPOBAHHOCTh YMEHHSI PaclO3HABATh '€OMETPUUYECKUE (DUTYphI HA YepTexkax,
MOJENAX U B PEAIBHOM MHUpE; NPUMEHEHNE M3YYEHHBIX CBOMCTB I'€OMETPUUYECKUX
¢buryp u popmyn s pelieHHus TeOMETPUYECKUX 3aad M 3aJad C MPAKTUYECKUM
COJIEp’KaHHUEM.

Buasbl gesiteibHocTH: O3HAKOMIIGHHE C BHJIAMU Tel BpalleHus, (OpMyJIMpOBaHHE
UX OINpENeTIeHUl U CBOMCTB. XapaKTepUCTUKA M M300pa’KeHHE TeNl BpalleHHs, UX
pa3BepTKH, ceueHMs. PemeHue 3amad Ha MOCTPOCHUE CEYEHUMH, BBIYMCIICHUE [UJIUH,
pacCTOsiHUM, YIJo0B, Iuiomane. I[lpoBeneHue OKa3aTENbHBIX PACCYKICHUU IPU
pemieHny 3anad. lIpuMeHeHHe CBOWCTB CUMMMETPHUM IIPU PELICHUM 3aJay Ha Teja
BpallleHUs, KOMOMHALIUIO TEJ.

Kpurtepuu oneHUBaHUsI MPAKTHYECKUX PadoT
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1. omeHKa «OTIWYHO» BBICTABISAETCA OOy4aromeMmycs 3a 0e30mu009HO
BBITIOJIHCHHBIE 3aJaHUs TEPBOTO, BTOPOTO YPOBHS B IMOJTHOM OOBEME C YYETOM
pPalMOHAIBHOCTH BHIOPAHHBIX PEUICHUN;

2. OLICHKA «XOpOLIO» BBICTABISIETCS oOOywaromemycss 3a paboTy,
BBITIOJIHEHHYIO B ITOJTHOM 00bEME C HEJIOUETAMU;

3. OIIEHKa «yJIOBJIETBOPUTEIILHO»  BBICTABIsIETCA oOOydalliemMycs 3a
BBITIOJTHCHHBIE 33]JaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4. OlIeHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABIACTCS OOy4aromeMycs 3a
BBITIOJTHCHHBIE 33JIaHUs TTIEPBOTO YPOBHS B HE TTOJTHOM 00BEME.

Xoxa pa0doThI.

Yposens A.

1. JlmameTp ocHOBaHHS KOHYcCa paBeH 6, a BeicoTa paBHa 4. Beruucnure
00pa3ymolyo KOHyCca U pacCTOSIHUE OT LIEHTPa OCHOBAaHUSA 0 00pa3yrollel KoHyca.
2. BricoTa koHyca paBHa 8, a oOpa3zytomias — 10. Onpenenure paauyc BIUCAHHOTO
mapa.

3. Jl;1st KOHyca BBEICHBI CIEAYIONe 0003HAUCHUS

R — pannyc ocHoBanus; | — oOpasyromas; h—BeicoTa; o, — yros HakjIoHa oOpa3yrolei
K IJTOCKOCTH OCHOBAHUS; 3 — YTOJI CEKTOpa, MOJTY4Yarolierocs mpu pa3BepTKe KOHYCa;
I—panuyc 1apa, BIMCAaHHOTO B KOHYC; Ro—panuyc 1mapa, onmrMcaHHOro 0KOJI0 KOHyca.

3anoyHUTE TabJIHILY.

Ne /mt R | h cosa. B r Ro
1 6 10
2 5 3
3 4 3/4 Eﬂ:
5
4 5 1
5 V313
6 1/2 1
Yposens b.
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1) Yepes BepiinHy NpsIMOro KOHyCa MPOBEACHO CEYEHNE MAKCUMAJIBHOM TUIOLIAIM.
M3BeCcTHO, YTO MJIOMAAb 3TOTO CEYEHMs B J1Ba pa3a OOJIbIIE TUIOIIAIU OCEBOTO
ceueHus1. Haiinure yron npu BeplilvHE OCEBOTO CEUYEHHUsI KOHYCA.

3. OdopmMute OTYET U CAeNalTe BHIBOJ IO MPAKTHUECKOM padoTe.

INPAKTUYECKAS PABOTA Ne 84
ITocTpoeHue yce4eHHOT0 KOHYCA, BLIYMCJIEHHE er0 OCHOBHBIX 3JIEMEHTOB.
eab padoThI: HAYYUTHCS CTPOUTH YCEUCHHBIM KOHYC W BBIUYUCIISITH €O OCHOBHBIC
3JIEMEHTHI.
PesyabTaTrhl (MeTampeaMeTHbIE): BIIAJICHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHUE
SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOKO TOYKY 3PEHMS, HCIIOJIb30BaTh aJCKBATHbBIC
S3bIKOBBIC CPEJACTBA; BIIAJICHUE HAaBbIKAMHM I1O03HABATEIIbHOW pedIeKCuu Kak
OCO3HaHMs COBEPIIAEMBIX JCUCTBUN U MBICIUTEIBHBIX IPOIECCOB, UX PE3YJILTATOB U
OCHOBaHWH, T'PAHUIL] CBOECTO 3HAHWS W HE3HAHMS, HOBBIX MO3HABATEIBbHBIX 3a7a4 U
CPEACTB AJIsl UX JOCTUKCHHUS;
PesyabTaTrbl (mpeaMeTHbIE): BJIAJICHUEC OCHOBHBIMU TMOHSTHAMH O IUIOCKUX U
MPOCTPAHCTBEHHBIX TIEOMETPUYECKUX (UTypax, WX OCHOBHBIX CBOWCTBaXx;
c(hOpMHUPOBAHHOCTh YMEHHUsSI PACIIO3HABATh IeOMETPUUYCCKHE (PUTYPHI Ha YepTexkax,
MOJICJISIX U B PEAIIbHOM MHPE; MPUMEHECHUE M3YUYECHHBIX CBOMCTB T'€OMETPUUYECKHUX
buryp u bopMyn ajisi pelIeHUs] TEOMETPUYECKUX 3a7ad U 3a7a4 C MPaKTHUYECKUM
COJIEPKAHUEM.
Buabl nesarenbHocTtu: O3HaKOMIICHUE C BHUJAMM Tel BpalleHus, (GopMyJIupOBaHUE
UX OINpENEeTIeHU M CBONCTB. XapaKTepUCTUKA M M300pa)KeHUEe TeJ BpalleHMs, UX
pa3BepTKHU, cedyeHus. PernreHue 3amad Ha MOCTPOEHHUE CEUYECHUM, BBIYHUCIIEHHUE JJIMH,
pacCTOAHUN, YTJIOB, IWIoWAAeH. [IpoBeneHne MOKa3aTENbHBIX PACCYXKICHUU NIPU
pemieHnu 3aaad. [IprumeHeHne CBOWCTB CMMMETPHUM IPU PEIICHUWM 3aj1a4 Ha Teja
BpaIllCHHS, KOMOMHAIIMIO TEJI.

Kpurepuu oueHuBaHus1 NpaKTHYECKUX padoT
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1. omeHKa «OTIWYHO» BBICTABISAETCA OOy4aromeMmycs 3a 0e30mu009HO
BBIIIOJIHEHHBIE 33JaHUsl TEPBOrO, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
pPalMOHAIIBHOCTU BHIOPAHHBIX PEIICHUI;

2. OLICHKa «XOpOLIO» BBICTABISETCS oOOywaromemycs 3a paboTy,
BBITIOJIHEHHYIO B ITOJTHOM 00bEME C HEJIOUETAMU;

3. OIIEHKa «yJIOBJIETBOPUTEIILHO»  BBICTABIsIETCA oOOydalliemMycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OlleHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMmycs 3a
BBINIOJIHEHHBIE 33JJaHUS IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa pa0doThI.

Hapucyiite Ha maockocTH n300paKeHUs TeJIa BpaIlCHUS.

YpoBeHs A.

1) ycedeHHbIN IPSMOM KPYroBOM KOHYC;

2) urypa, nmonyvaromascs BpalieHueM paBHOOEIPEHHOM Tpaneuyu BOKPYT €€ OCH
CUMMETpPHH.

2. Pemute 3amaun:

1) B yceueHHOM KOHYCE paanyChl OCHOBaHUI paBHbI | 1 4, a oOpasyromas — 5.
HaiinuTe: a) BRICOTY KOHYCa; 0) KOCHHYC yTIJia HaKJIOHA 00pa3yroliel K OCHOBaHHUIO.
2) Haiinure 0Opa3yrolyto yCeUeHHOT0 KOHYCa, €CJIU PaArnyChl OCHOBAHU PaBHbI
3cMm u 6¢M, a BBICOTa paBHA 4CM.

Yposens b.

1) pa3BepTka MOBEPXHOCTH YCEYEHHOTO KOHYCA;

3. OopmuTe OTUET U CcAeNalTe BBIBOJ 110 MPAKTUYECKOHN paboTe.

INPAKTHYECKASA PABOTA Ne 85
IHocTpoenue mapa u cepbl, X ceyeHnid. YpaBHeHue cdepbl.
Hean padoThl: HAYYUTHCS CTPOUTH AP U chepy, UX CCUCHHUS.
PesyabTaTrsl (MeTampeaMeTHbIE): BIIAJCHUE SI3BIKOBBIMH CPEICTBAMH: YMEHUE
SICHO, JIOTUYHO M TOYHO M3JlaraTb CBOKO TOYKY 3PEHHS, MCIOJb30BaTh aJCKBATHBIC
S3BIKOBBIC CPEJICTBA; BIIAJICHWE HABBIKAMU TIO3HABATEIbHOW pedIeKcuu Kak

OCO3HaHHA COBEPIIACMBIX ,Z[CﬁCTBPIfI W MBICIIUTECIIBHBIX ITPOUCCCOB, UX PE3YJIbLTATOB U
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OCHOBAHMI, I'paHUL] CBOEr0 3HAHUS M HE3HAHMS, HOBBIX IO3HABATEJBHBIX 33Ja4 U
CPEICTB JUISl UX JOCTHIKECHHS;
Pe3yabrarbl (MpeaMeTHBbIE): BIIAJICHUE OCHOBHBIMHM MOHATUAMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX ~T€OMETPUYECKUX  (Urypax, HUX OCHOBHBIX CBOMCTBAX;
c()OPMUPOBAHHOCTh YMEHHMSI PACIIO3HABATH T€OMETPUUYECKUE (PUTYyphl HA yepTexkKax,
MOJIEISIX U B PEAIbHOM MHUPE; NPUMEHEHHE HU3YYEHHBIX CBOWCTB I€OMETPHUUYECKHUX
buryp u Qopmyn Ais pelIeHHs T€OMETPHUUECKHX 3aJad M 3a/1ad C MPaKTHUYECKUM
COJIEpIKaHUEM.
Buabl aesareabHocTH: O3HAKOMIIEHUE C BUAAMM TeJ BpalleHUs, (OpMYIHUPOBaHHUE
UX ONPENEIICHUN U CBOMCTB. DOPMyIMpPOBaHUE TEOPEM O CEYEHUU MIApa MIIOCKOCTHIO
U IUIOCKOCTH, KacaTelpHOM K cdepe. XapakTepuCTHKa M H300pakeHUE Tell
BpallleHUsl, MX pa3BEpPTKU, CeueHud. PermieHue 3aaad Ha IOCTPOCHUE CEUYECHMI,
BBIYMCIICHUE JUIMH, PAcCTOSIHUM, yrioB, Iuiomaned. [IpoBeneHue noKa3aTesbHBIX
pacCyXJIeHUI NpU penieHuu 3a1ad. [I[puMeHeHrne cBOMCTB CUMMETPHUU TIPU PELLIEHUH
3a/1a4y Ha TeJia BpaluleHusl, KOMOMHAIUIO TE.
Kpurtepun onieHMBaHUA NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOOydaromeMmycss 3a 0e30IIMO0YHO
BBITIOJTHEHHBIE 3a/1aHusl MEPBOTO, BTOPOrO YPOBHSA B IOJHOM OOBEME C Y4YETOM
paIoOHaIbHOCTH BIOPAHHBIX PEILICHUH;

2. OLIEHKa «XOpOILIO» BBICTABISICTCA OOywarolmeMmycsi 3a padorTy,
BBITIOJTHEHHYIO B [TOJIHOM 00bEME C HEA0UETAMU;

3. OLEHKa «yJIOBJETBOPUTEIHLHO» BBICTaBISETCS OOyyarolmeMmycs 3a
BBITIOJIHEHHBIE 33JIJaHUS TIEPBOTO YPOBHS B ITOJHOM 00bEME;

4. OlLEHKa «HEYAOBIETBOPUTEIBHO» BBICTABIAECTCA oOOydaromeMycs 3a
BBINIOJIHEHHBIE 33/IJaHUS TIEPBOTO YPOBHS B HE MOJIHOM 00bEME.
Xox paboThI.
YpoBeHs A.
1. Hapucyiite Ha MI0CKOCTH N300pa)KeHUs TeJIa BPAILCHHUS.
durypa, MoIy4yaroascs BpallEHUEM KPyTOBOI'O CEKTOpPa BOKPYT OCH, MPOXOASAIIEH

yepe3 [EHTP Kpyra, U3 KOTOPOro BhIPE3aH CEKTOpP.
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2. Pemure 3amaun:

1) Jns xaxaoro mapa paguyca R ykaxxute paguyc cedeHus I mapa mioCKOCThIO,

€cJIu OHa IpoBejieHa Ha paccTosinuu 10 cm ot neHTpa: 26, 6\'@, 2m, 14, 8\'@.
2) Ha xakoM paccTossHUM OT IIEHTpa Iapa pagnyca 5 HaJo MPOBECTH IIOCKOCTD,
4TOOBI B €€ CEUCHHUH MOJIYIHIICS KPYyT pajauyca 47?

Yposens b.

OtmeThTe, B Kakyto u3 chep paauyca R MOXKHO BIMCaTh MHOTOYTOJIbHUK.

Panuyc chepnr R
MHOTOyTroJIbHHUK 10 5 12 4 8

[IpsiMOYTOJIBHBII TPEYTOJILHUK C
KareraMu 6 1 &

PaBHOCTOPOHHMII TPEYTOIBHUK CO
CTOPOHOU 6

[IpsimoyronbHUK co cTopoHamu 4 u 7

KBanpar co ctopoHoii 8

[IpaBUIBHBIN IECTUYTOJIBHUK CO
CTOPOHOH 5

3. OopmuTe OTUET U CcAeNaliTe BBIBOJ 110 IPAKTUYECKOH padoTe.

INPAKTHYECKASA PABOTA Ne86

BoruuciieHue mJionmaam NOBEPXHOCTH U 00bEMA PU3MBI

Hean paboThl: HAYYUTHCS BBIUUCISATD TIIOMIAIN TTOBEPXHOCTH U 00bEMA MPU3MBI.
PesyabTarsbi:

Memanpeomemmoie:

[EJICYCTPEMJICHHOCTh B TIOMCKAaX M TMPUHSATHU PEIICHUH, COO0OpPa3UTEIHHOCTD
WUHTYULIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX  MPEJICTABICHUN; CIHOCOOHOCTH
BOCIPUHUMATh KPAaCOTy U TAPMOHHUIO MUPA;

npeomemmuuwle:

BJIaJICHUE OCHOBHBIMH MOHSATHUSIMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTh YMEHHUS paclo3HaBaTh
reoMeTpudeckre GUrypbl Ha 4epTekax, MOJICNSAX U B pealbHOM MHUPE; TPUMEHECHHE
M3YUYCHHBIX CBOMCTB reoMerpuueckux Guryp u  ¢GopMmya JJsi  pEIICHHs
reOMETPUYECKHX 3a/1a4 U 337a4 C MIPAKTUYECKUM COAECPIKAHUEM;

Buovet  odeamenvnocmu: OnncaHue U XapaKTepUCTHUKA Pa3MYHBIX BHJOB
MHOTOTPAHHHUKOB, TIEPEUYUCICHHE WX 0JJIEMEHTOB U CBOWCTB. M300pakeHwue
MHOTOTPAHHUKOB Y BBITOJHEHUE TIOCTPOEHUS HAa M300pKEHUAX W MOJEISIX
MHOTOTPAaHHUKOB. XapaKTepUCTUKA U M300paKEHHWE CEUYCHUs, BBIYHCICHHE
momaaeii moepxHocTe. [locTpoeHne mpocTeWmuX cedeHuid KyOa, TPHU3MBI,
nupamubl. [Ipumenenue pakToB U CBeIEHUIN U3 MIJIAHUMETPHH.
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Kpurepuu oueHuBanus :
1.o11eHKa «OTJIMYHOY BBICTABIISIETCS 00yJaromeMycs 3a paboTy, BHITOTHECHHYIO
0€301TMO0YHO, B IMOJTHOM 00bEME C YUETOM PallMOHAJILHOCTH BHIOPAHHBIX PEIICHUH;
2.0IIEHKa «XOPOITIO» BBICTABIIACTCS OOydJaroImeMycss 3a padoTy, BHITIOJHECHHYIO B
MIOJTHOM 00BbEME C HEeJI0UETaMU;
3. OIIEHKa «YIOBJETBOPUTEIBLHO» BBICTABISACTCS oOydJaromeMmycs 3a paboTy,
BBITIOJITHCHHYIO B HE TOJHOM 0o0beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a/1aHuM OT 00IIero o0beMa paboThl);
4. oIeHKa «HEYIOBIECTBOPUTEIIBHOY» BBICTABISICTCS 00yUJarOIIeMycs 3a padoTy,
BBINIOJIHEHHYIO B HE NMOJTHOM 00beMe (MeHee 50% MpaBUIIbHO BBITIOJHEHHBIX
3a1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoxa padoThi:
C noMomipro puCyHKa Ha30BUTE:

1)00koBbIE pedpa npu3MbIL; 2)00KOBYIO MIOBEPXHOCTh MPU3MBI ; 3 )IPSIMYIO IPU3MY;
4)1paBUIIbHYIO MIPU3MY ;

dley

3amanue 1.Pemmre caMOCTOATEILHO 3aIaHUA:

1. CTopoHa OCHOBaHUS MPaBUIILHOMN TPEYTOJILHOM MPU3MBI paBHA 243 | a ricoTa-
5. Haiimute 00beM IpU3MBI.

1) 15+% 2)45 3) 1043 4) 1247 5)18+3
2. BriOepute BepHOE YTBEPKICHHUE.

1)O0BeM MpsIMOi MPU3MBbI, OCHOBAHUEM KOTOPOM SBISCTCS MPSIMOYTOIbHBIH
TPEYTrOJIbHUK, PAaBEH MPOU3BEACHHUIO IUIOIIAIN OCHOBAHHS HA BBICOTY.

2) O0beM MPABUIIBLHOMN TPEYTOJIBHOM MPU3MBbI BEIYUCIISAETCS 10 (hopmyie
V=O,25azh\f'5 -TJIe a- CTOPOHA OCHOBaHMs, h-BbICOTa MPU3MBI.

3)O0beM npsMOii IPU3MBI paBEH MMOJIOBUHE MTPOU3BEICHHS TUIOIIAIH OCHOBAHHUSI
Ha BBICOTY.
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4)O0beM NpaBUITBHOM YETHIPEXYTOIBHOM MPU3MBbI BRIYUCIISIETCS 1O (hopmyIie
V=a?h-rzie a- cTopoHa ocHOBaHMs, h-BbICOTA PHU3MBI.

5)O0beM npaBUIIBHOM IIECTUYTOIBHON MPU3MbI BEIYUCIISICTCS 110 (OopMyJIe
V=1.52h+73, rze a- CTOpOHa OCHOBaHUs, h-BbICOTa IPU3MBI.

3.CTOopoHa OCHOBaHMS NPABUIBHOW TPEYTrOJIbHOM NpPU3MBI paBHA B Yepes
CTOPOHY HM)XHETO OCHOBaHUS M IPOTHUBOIOJIOXKHYK) BEPIIMHY BEPXHETO
OCHOBAaHMSI TPOBEJIECHA IUIOCKOCTh, KOTOpas MPOXOAUT moj yriaom 45° k
ocHoBaHu1o0. Haiinure 00bemM npu3Mel.

1) 9% 2)9 3) 4,547 4) 2,25+3 5)1,125+%

4. OcHOBaHHEM MPSMOM MPU3MBI SABJIETCS POMO, CTOpOHA KOTOPOTO paBHa 13, a
0JIHa U3 auoroHainei-24. Haliqure 06beM IPU3MBI, €CIU JUaroHallb OOKOBOM
rpaHu paBHa 14.

1) 720473 2) 360+7 3) 180~% 4) 5407 5)60+%

5.Haiinure 00beM MpaBUIILHOM 1IECTUYTOJIBHON MPU3MBI CO CTOPOHOU
OCHOBAaHUs, PaBHOM 2, U BBICOTOM, paBHOM g

3aganue 2.0TBETHTE HA BOIIPOCHI:

1) TlpuBeauTe MpUMEPHI MPEAMETOB U3 OKPYKAIOIIET0 MHUPa, KOTOPhIC UMEIOT BH/T
MIPU3M.

2) Kaxk Ha3pIiBaeTcs pUrypa, COCTOSIIAS U3 IBYX PABHBIX MHOTOYTOJIbHUKOB,
JeXalMX B MapajuieIbHbIX MIIOCKOCTSX, U N MapaieJorpaMmmMoB?

3) Kak Ha3bIBalOTCS CTOPOHBI TPaHEH MHOTOTPaHHUKA?

4) Kak Ha3bIBaCTCs OTPE30K, COCAUHSIONIMI B BEPIINHBI, HE IPUHAIICIKAIINEC
OJHOM rpaHu?

5) V kakoii nmpu3Mbl 60KOBbIC peOpa MepICHANKYIIPHBI K OCHOBAHUSAM?

6) Kak Ha3pIiBaeTCs BbICOTa OOKOBOM IpaHu MPABUIIBHOM MHPAMUIBI?

7) Kakoii MHOTOYTOJILHHK JIC)KUT B OCHOBAaHUH MPABUIIbHOM TIPU3MBI?

8) Kakas ¢urypa siByisercss 00KOBOH IPaHbIO MTPU3MBbI?
3.Craiite paboTy IpernoaBaTelio.

INPAKTHYECKASA PABOTA Ne87

BeruunciieHue NJI0IAAN MOBEPXHOCTH M 00bEMA MUPAMM/IBI

Hean padoThl: HAYYUTHCS BHIYUCISITH IUIOMIAIA TOBEPXHOCTH U 00BEMA TUPAMUIBI
PesyabTarsl:

Memanpeomemmuvle:

LEJICYCTPEMIICHHOCTh B TMOWUCKaX W MPUHATUU PELIEHUH, COOOpPa3UTENbHOCTh U
UHTYUIUS,, Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEACTABICHHM;  CHOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeomemmuuwie:

BJIAJICHUE OCHOBHBIMH MOHSITUSAMMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTH YMEHHUS PaclO3HABATh
reoMeTpuyeckrie (Urypbl Ha 4epTekKax, MOJACIAX U B pEealbHOM MHUPE; MIPUMEHEHHE
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M3YYEHHBIX CBOWCTB TreoMeTpudeckux ¢uryp u dopmyn sl pemieHus
r€OMETPUYECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPIKAHUEM;
Buovt odeamenvnocmu: OnucaHne W XapaKTEPUCTUKA Pa3IMYHBIX  BHJIOB
MHOTOTPaHHUKOB, TIEPEUYMCIICHHE MX DJIEMEHTOB M CBOMCTB. I300paxkeHue
MHOTOTPAaHHUKOB U BBIMIOJIHEHHE TIOCTPOCHUS Ha M300pKEHUAX U MOJEIIX
MHOTOTPAaHHUKOB. XapaKTepUCTUKA W HM300paKEHUWE CEUEHUs, BBIYHCIICHHE
miomane moepxHocTe. I[locTpoeHne mnpocTeHux cedeHud KyOa, MpU3MBI,
nupamusl. [Ipumenenue ¢hakToB U CBEICHUN U3 TUNIAHUMETPHUH.
Kpurepuu oueHuBanus :

1 .01IeHKa «OTJIMYHOY BBICTABIIsIETCS 00yyaromeMycs 3a padoTy, BBITIOIHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BHIOPAHHBIX PEIICHU;
2.0IIEHKa «XOpOILI0» BBICTABISETCS OoOyyaromemMycs 3a paloTy, BBIIIOJIHEHHYIO B
MIOJIHOM 00bEME C HET0UETaMU;

3. OIeHKa «yJOBJIETBOPUTENIbHO» BBICTABIIsIETCS oOywaromeMmycss 3a paborty,
BBITNIOJTHEHHYIO B HE IMOJIHOM oObeMe (He MeHee 50% mpaBUIIBHO BBINOJIHEHHBIX
3a/laHuid OT 001Iero oobemMa padboThl);

4. olLleHKa «HEYJOBJIETBOPUTEILHO» BhICTABIsIETCA OOyUaronieMycs 3a padory,
BBITIOJTHEHHYIO B HE TIOJTHOM o0beMe (MeHee 50% mpaBUIIbHO BBIITOJIHEHHBIX

3a/laHuid OT 001Iero oobeMa padboThl).

Xoxa padoThi:

3amanue 1.PemmTe caMOCTOSTEIILHO 3aJaHUS:

1.B HakyIOHHOM Npu3Me OOKOBOE PeOPO paBHO 7 CM, MEPHEHAUKYIISIPHOE CEUCHUE -
MPSIMOYTOJIBHBIA TPEYTOJIBHUK C KaTeTaMu: 4 ¢M U 3 cM. HaliuTe 00beM IIPU3MBL.
a) 10 cM3, 6) 42 cm®, B) 60 M3, 1) 30 e,

2. B npaBWIbHOM MIECTUYTOJILHON TUPaMHJIe CTOPOHA €e OCHOBaHUS 2 cM. O0bemM
nupamMusl paseH 6 cv°. UeMy paBHa BBICOTA?

a)u@cm: 0) 3 o, B)%C’M.

3. O6beM nupaMuIbl paBeH 56 cM®, mwomans ocHoBanus 14 cm? Uemy paBHa
BBICOTA?

a) 14 cm, 0) 12 cm, B) 16 cm.
4. B npaBWIBHOW TPEYTroJbHOW MUPAMHUIE BBICOTA paBHA 5 CM, CTOPOHBI OCHOBaHUSA 3
cM. Uemy paBeH 00beM MUpaMUIbI?

153, 153, 753

oL, O L, B
4 - 9 2 - 4

1
[

a)
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5. B npaBUIbHOI YETBIPEXYTOIBHOM MHUpaMuie BbicoTa paBHa 9 cMm. CTopoHa
OocHOBaHUsA 4 cM. HaliAuTe 00BEM MTUPAMUJIBI.

a) 50 cm®, 6) 48 cm®, B) 16 e’

6. O0BbEM IPaBUIILHON YETHIPEXYTOILHON NMPaMU/IBI PaBeH 27 cM>, BBICOTA 9 CM.
HAWTU CTOPOHY OCHOBaHMUSI.

a)l2 cm, 6) 9 cm, B) 3 cM.

7. O6beM yceueHHOM mupamMu sl papeH 210 CM°, TIOMIAAb HIDKHETO OCHOBAHUS 36
cMm?, BepxHero 9 cm?. HaiiuTe BBICOTY TUPaMHUIBL.

a) lem, 0) 15 cm, B) 10cMm.

8. PaBHOBenMKME TpU3Ma U NPABUIIbHAS YETHIPEXYTOJIbHAS MIUPAMHUIA UMEIOT
paBHBIE BBICOTHI. UeMy paBHA CTOpPOHA OCHOBAHUS MUPAMHUIBL, €CIIU IIOIMIAIb
OCHOBAHHUsI IPU3MBI paBHA S?

a)%,?:': 6)3 5. £)~/35 .

3aganue 2.0TBETHTE HA BOIIPOCHI:

[Tupamuia — 3710... bOKOBas rpanbs mupamMuasl — 370... [[paBunpHas nupamuaa -
3T0.. BhIcOTa MpaBWIBHON MUPAMUIBI - ITO..

Urto HazbiBatoT anodemoii? B kakux nupamuax OsiBatoT anodembl? bokoBas
MOBEPXHOCTH MUPAMUJIBI - ITO... DOPMYJIBI TUIOIIAINA TOBEPXHOCTH U 00bEMA
nupamuibl. Kyna mpoerupyercsi BbIcOTa IpaBUIbHOM MTUPAMHUIBI?

Cnaiite paboTy npernoaaBaTeiio.

INPAKTHYECKAS PABOTA Ne 88
BoruunciieHne nJIOMAAM MOBEPXHOCTH M 00beMa MJIMHAPA.

Hean paGoThl: HAYYUTHCS BBIUUCIATH TJIOMIAIN TTOBEPXHOCTH U 00beMa IWIIMHIPA.

PesyabTarsl (MeTampeaMeTHbIE): BIIAJCHUE SI3BIKOBBIMH CPEICTBAMH: YMEHUE
SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOK) TOYKY 3PEHUS, MCIOJIb30BaTh AJCKBATHBIC
SI3BIKOBBIC  CPEACTBA; BIIAJICHHEC HaBbIKAMHM I103HABAaTEIIbHOM pedIeKCHU Kak
OCO3HAaHUs COBEPIIAEMBIX JEUCTBUNA U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHWH, T'PAHUI] CBOECTO 3HAHMUS M HE3HAHMWS, HOBBIX MO3HABATEIBHBIX 3aJ1a4 U
CPEJICTB ISl UX JOCTHXKEHHS;

PesyabTaTrhl (mpeaMeTHbIE): BJIAJICHUE OCHOBHBIMU TMOHSTHUAMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX TIEOMETPUYECKUX (UTypax, WX OCHOBHBIX CBOMCTBaX;
c(hOpMHUPOBAHHOCTh YMEHHUSI paCliO3HaBaTh reOMETpUYECKUEe (PUTYpPHI HA yepTexax,
MOJIEJISIX M B PEAJTbHOM MHPE; NMPUMEHECHUE HU3YYEHHBIX CBONCTB I€OMETPUYECKHUX
buryp u bopMyn s pelieHUus reOMETPUYECKUX 3ajad U 3a7ad C MPaKTHYECKUM
COAEPKAHUEM.
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Buabl pesteabHocTH: (O3HAaKOMIIEHHE C IIOHATHSIMH IUIOHIAAM W 00BbeMa,
akcuoMaMud W CBoWcTBaMu. M3ydeHwe TeopeM O BBIUHCICHHH OO0BEMOB
IIPOCTPAHCTBEHHBIX TeJ, PEIICHUEe 3a7a4 Ha MNpUMEHEHHuEe (QopMys BBIYHCICHUS
obbemoB. HM3ydenue ¢opmyn IsI  BBIUMCICHHMS IUIOMIAZEH TOBEPXHOCTEH
MHOTOTPAaHHUKOB W TeJl BpalleHus. PemieHue 3amauy Ha BBIYUCICHHE ILIONIAACH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tl

Kpurtepuu onneHuBaHUsI MPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISETCA OOyvaromeMycs 3a 0e30mu004YHO
BBINIOJIHEHHBIE 33JaHUsl MEPBOrO, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
PalMOHAIILHOCTU BHIOPAHHBIX PEIICHUI;

2. OLICHKa «XOpOILIO» BBICTABISIETCA OOyyarolmeMmycss 3a padoTy,
BBINIOJIHEHHYIO B ITIOJTHOM 00BbEME C HEJIOUETAMM;

3. OUEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromemycs 3a
BBINIOJIHEHHBIE 33JJaHUS [IEPBOT0 YPOBHS B IIOJIHOM 00bEME;

4. OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIAECTCA oOOydaroleMycs 3a
BBITIOJTHEHHBIE 33JJaHMsI IEPBOTO YPOBHSI B HE ITOJIHOM 00bEME.

Xoxa pa0doThI.

YpoBeHs A.

1. Pemnre 3amaum:

1) Inomanas oceBoro ceyeHus HUIMHApa papHa 10 M2, a mIomags OCHOBAaHUS PaBHA
5 m2. Haiioute BBICOTY LMJIMHAPA.

2) JIlnameTp OCHOBaHUs LWJIWH/IPA PaBEH 1M, a BbICOTA HUIIMH/pA paBHA JJINHE
OKPYKHOCTH OCHOBaHus. Haiinnte miomaas 0CEBOro CEUCHUS [UINHAPA.

3) Ilycts V, 1, hcooTBeTCTBEHHO 00BEM, pamuyc U BhicOoTa HUIHHApa. HaiimuTe: a) V,
ecu rZZ\ECM, h=5 cm; 6) 1, ectu V=100cM®, h = 3,5 cM; B) h, eciu r=h, V=6mcm®,
Yposens b.

1. VI3 MHOXeCTBa IUIMHAPOB, IEPUMETP OCEBOTO CEUEHHUSI KOTOPBIX PaBEH 2p,

HaluTe 00BEM IUIMH/IPA, UMEIOIIEr0 HanOOJIBITYI0 OOKOBYIO MTOBEPXHOCTD.
3. OpopmuTe OTUET U C/IETIANTE BBIBOJ 110 IPAKTUYECKOM paboTe.

IMPAKTUUYECKAS PABOTA Ne 89
BoruuciieHue mjiomaau NoBePpXHOCTH U 00beMa KOHYCA.

Hean padoThl: HAYYUTHCS BHIUUCISATH TJIOMIAU TTIOBEPXHOCTH U 00bEM KOHYCA.

Pe3y.]II)TaTbI (MeTaHpe}]MeTHbIe)Z BJIAJICHHUC A3BIKOBBIMHU CpPCACTBAMU: YMCHHUC
SICHO, JIOTHYHO WM TOYHO H3JIaraTb CBOIO TOYKY 3PCHUS, HMCIIOJbB30BATb aJCKBATHLIC
SA3BIKOBBIC CpEACTBA, BJIAACHUC HaBbIKaAMU MO3HABATEIbHOU pe(i)JICKCI/II/I KakK
OCO3HAaHHA COBCPIIACMBbBIX I[GI;'ICTBI/II\;I N MBICJIUTCIIBHBIX ITPOTICCCOB, NX PE3YJILTATOB U
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OCHOBAHW, TPaHUI] CBOETO 3HAHWS W HE3HAHWs, HOBBIX TMO3HABATEIHHBIX 33134 U
CPEICTB IS UX JOCTHKCHUS,
Pe3yabTaThl (MpeaMeTHBbIE): BIIAJCHUEC OCHOBHBIMH TMOHSTUSAMH O TUIOCKUX U
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, HUX OCHOBHBIX CBOMCTBaX;
c(OpPMHUPOBAHHOCTh YMEHHSI PACIIO3HABATh T€OMETPUYECKUE (PUTYpHI HA UepTekKax,
MOJICTISIX U B PEABHOM MUPE; MPUMEHEHHE HM3YYCHHBIX CBOWCTB T€OMETPHYCCKHUX
buryp u Gopmyn ais pelIeHUs T€OMETPHUSCKHUX 3a7]ad U 3a/ad C MPaKTUYECKUM
CoJIep>KaHUEM.
Buabl pgesiteibHocTH: O3HaKOMJICHHE C TIOHATHSAMH IUIONMIAAA W 00BeMa,
akCMOMaMH ¥  CBOWCTBaMHU. VI3ydeHme TeopeM O BBIYUCICHHH OOBEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHHWE 3a7a4 Ha TPUMEHEHHE (OPMYJ BBIYUCICHUS
obobemoB. UM3yueHue ¢opmyn JisI  BBIUMCICHHUS IUIOHIAJEH MOBEPXHOCTEH
MHOTOTPAaHHHKOB M TeJl BpalieHus. PemieHwe 3amad Ha BBIUMCICHUE TUTOMIAACH
MMOBEPXHOCTU MIPOCTPAHCTBEHHBIX TEJ

KpuTtepun onieHnBaHUsA NPAKTHYECKUX padoT

1. olEeHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 33JaHHsl TEPBOrO, BTOPOTO YPOBHA B TMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;

2. OIICHKa «XOpOLIO» BBICTABISIETCS oOOydwaromemycs 3a paboTy,
BBITIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETAMH;

3. OIIeHKa «YIOBIIETBOPUTEIHHO» BBICTABIACTCS OOydJaroImeMmycs 3a
BBITIOJIHEHHBIE 33/IaHUs TIEPBOTO YPOBHS B MIOJTHOM 00BEME;

4. OIIEHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABIACTCS OOydaromeMmycs 3a
BBITIOJTHCHHBIC 33JIaHUs TIEPBOTO YPOBHS B HE MTOJTHOM 00BEME.

Xoa padoThl.

YpoBens A.

1. Inomans oceBoro ceueHus Konyca pasna 0,6 cm?. Beicora konyca pasHa 1,2 cm.
Bpraucnure miomaab noJIHOW NOBEPXHOCTH KOHYCA.

2. Yroa mexay o0pa3yroliei 1 ocblo KOHyca paBeH 45°, oOpasyroriast paBHa 6 cM.
Haitnute mioniaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. Bricota koHyca paBHa 5 cM. Ha paccTtosiHuM 2 ¢M OT BEPILIMHBI €0 IEPECEKACT
IIJIOCKOCTD, MapajuiesibHas OCHOBaHMI0. Haliiure 00beM HCXOAHOTO KOHYCa, €CTu
00bEM MEHBIIIETO KOHYCa, OTCEKaeMOro OT UCXOHOTO, paBeH 24 cml.

Yposens b.

1. IIpstMOYyTONBHBIN TPEYTOJIbHUK C KaTeTaMHu 6 CM U 8 CM BpaIllaeTCsi BOKPYT
MEHBIIIETO KaTeTa. BeraucauTe miomaan 00KOBOW U IMOJTHON MOBEPXHOCTEH
00pa30BaHHOTO MPHU 3TOM BpaICHUH KOHYCA.

2. Haitnute 06beM KOHYyCa, €ciii ero 00pa3yrorias paBHa 15 cM, a mIomaab 0CEBOTO
ceueHus pasHa 60 cM2,

3. Odopmute OTYET U cAeNaNTe BHIBO IO MPAaKTHUUECKOM padoTe.
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INPAKTHYECKASA PABOTA Ne 90
Borunciaenue miomaau cepsl 1 00bema mapa.

Heab padoThl: HAYYUTHCS BRIYUCIATH IIIOHIAAb chephl U 00BEM IIapa.

Pe3yabTaTrhl (MeTampeaMeTHbIE): BIAJCHUE S3BIKOBBIMM CPEACTBAMHU: YMEHHE
SCHO, JIOTHYHO W TOYHO M3JaraTh CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aJCKBATHBIC
SA3BIKOBBIE CPEJICTBA; BJIAJICHWE HaBbIKAMU II03HABATEJbHON pedieKkcun Kak
OCO3HAHHUsI COBEPLIAEMBIX JEMCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHHWMW, TPAHUL] CBOETO 3HAHWsS M HE3HAHWS, HOBBIX IMO3HABATEJBHBIX 3a/1a4 U
CPEACTB JUIsl UX TOCTUKEHHS;
PesyabTarhl (IpeaMeTHBbIE): BJIAJICHUE OCHOBHBIMU IMOHATHUSMH O IUIOCKHX H
MIPOCTPAHCTBEHHBIX IEOMETPHUUECKUX (PUrypax, HUX OCHOBHBIX CBOWCTBAaX;
c(OpMHUPOBAHHOCTh YMEHHSI PAClO3HABATh T'€OMETpUYECKUE (UTYpPhl HA YepTexax,
MOJEIAX U B PEAIBHOM MHUpE; NPUMEHEHUE M3YYEHHBIX CBOMCTB I'€OMETPUUYECKUX
buryp u Qopmya Ais pelIieHUss F€OMETPUUECKUX 3aJad M 33/ad C MPaKTHYECKUM
COJIEP)KaHUEM.
Buabl pesiteibHocTH:  O3HAKOMJIEHHME C MOHATHAMHM IUIoOHIaAd M oObeMa,
akcuomMamMM UM cBoilcTBamMu. M3ydyeHue TeopeM O BBIYUCIEHUH OOBEMOB
IPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3aJady Ha MpUMEHEHHE (POpPMya BBIYUCICHUS
o0bemMoB. M3yuenue (¢GopMmyn i  BBIYMCIEHHUS IUIOL[aed TMOBEPXHOCTEH
MHOTOTPAaHHMKOB W Te€J BpauleHus. PemeHue 3amad Ha BBIYMCICHHE IUIOLIAACH
ITOBEPXHOCTHU ITPOCTPAHCTBEHHBIX TEI

Kpurepuu ouneHuBaHusI NPAKTHYECKUX padoT

1. oleHKa «OTIWYHO» BBICTABIsIETCA OOyvaromeMmycs 3a 0e30mu004YHO
BBITIOJTHCHHBIC 3a/IaHds TEPBOT0, BTOPOTO YPOBHS B ITOJIHOM OOBEME C Y4ETOM
paIoOHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2. OIICHKa «XOpOIIO» BBICTABISIETCS OOydaromemycss 3a paboTy,
BBITIOJTHCHHYIO B ITOJIHOM 00BbEME C HEJ0UYCTAMH;

3. OICHKAa «YyIOBJICTBOPHUTEILHO» BBICTABISICTCS  OOydYaromemycs 3a
BBITIOJTHCHHBIE 33JaHHSI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OIICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABISAETCS OOydaromeMmycs 3a
BBITIOJTHCHHBIE 3aJaHHSI IEPBOTO YPOBHS B HE TIOJTHOM OOBEME.

Xoa padoThl.
YpoBeHs A.

1. Haitgure mutomans cepsl, paauyc KOTOpor paBeH a)5 cM, 0)1 am, B)\B_M,

r)2‘f§0M.
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2. [Inomanas cevenus chepbl, MPOXOAAILETO YEPE3 €€ UEHTP, paBHa 9 M2 Halimure
IJI01a1b Cephl.

3. Beruncnute paanyc Kpyra, Ijomaab KOTOpOro paBHa mionaau chepsl paguyca 5
M.

4. BerurcnuTe miomaas 1 00beM 11apa paguyca 6 cM.

5. BeraucnmTe pagnyc U 00beM IIapa, €I ero Iwomans 64 1 cm?,
Yposens b.

1. B mape npoBeneHa miocKoCThb, NEPIEHANKYIISApHAs K IUaMeTpy U JIeJsIiasi ero Ha
yactu 6 cM u 12 cm. Haiigute 00beMbl IBYX MOJYYEHHBIX YacTel Iapa.

3. OdopmMute OTYET U CAeNaNTE BBIBOJ IO MPAaKTHUECKOM padoTe.

INPAKTHYECKAS PABOTA Ne 91
Tema: BrpluncieHnue mioniaad MOBEPXHOCTH U OObEMa YCEUEHHOM NHMpaMuibl U

YCEYEHHOI'0 KOHYyCa
Ieab padoTbI: HAYYUTHCS BBIYUCIATH IUIOMIAAN U 00BEM YCEUEHHBIX MUPAMUIBI U
KOHYyCa

Pe3yabrarthi:

npeomemmuule:

BJIaJICHHE OCHOBHBIMU MOHSATUSMU O TNIOCKUX ¥ TPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX
¢durypax, UX OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTh YMEHHUS paClO3HABAThH
reoMeTpudeckue (PUrypbl Ha 4epTexax, MOJCISIX U B pealbHOM MHPE; MPUMEHEHUE
M3YYEHHBIX CBOWCTB TreoMeTpuueckux ¢uryp u Gopmyn Juisi  pemieHus
reOMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COAEPKAHUEM;
Memanpeomemmoie:

- BJIaJICHUE HABBIKAMU IO3HABATEJIbHOM pe(IeKCUU KaK OCO3HAHHUS COBEPUIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX ITPOLECCOB, MX PE3yJbTaTOB U OCHOBAHUM, TPAHUIL
CBOETO0 3HAaHMSI M HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 3a/lad U CPEACTB ISl X
JIOCTHKCHUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSITEILHOW WH()OPMAITMOHHO-TIO3HABATEIHHON
NEeATEeIbHOCTH, BKJIIOYass YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX
nHpopMaluu, KPUTHYECKH OIICHWBATh U HWHTEPIPETUPOBATh HH(MOPMAIIUIO,
MOJIYy4aeMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

Buowt oesmenvnocmu:
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N3yuenue dopmyn 11l BRIUMCICHUS TUIOMIAJCH MOBEPXHOCTEH MHOTOTPAHHUKOB U
Te BpamieHusa. PemieHue 3ama4  Ha BBIYHCICHUE IUIOMIAAEH MOBEPXHOCTH
IPOCTPAHCTBEHHBIX  Tel.  V3ydeHue TeopeM O  BBIYUCICHHH  OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, pEIICHHE 3aJad Ha MNpuUMEeHEeHHEe (OPMYJ BBIYUCICHUS
00bEMOB.

Kpurepuu oneHuBaHusi:

1. OIICHKA «OTJIMYHO» BBICTABJISETCA 00yUaromemycs 3a padoTy, BBIIOIHEHHYIO
0€301TMO0YHO, B IMOJHOM 00bEME C YUETOM PallMOHAILHOCTH BHIOPAHHBIX PEIICHUH;
2. OIICHKA «XOPOIIIO» BBICTABJISETCS 00yYaromeMycsi 3a padoTy, BHIITOJHEHHYIO
B ITIOJTHOM 00bEME C HEJ0UETaAMU;

3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABJSIETCS oOOydamlieMycs 3a paborty,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OlIEHKAa «HEYJOBIIETBOPUTEIBHO» BBICTABJISETCS OOydaromeMycs 3a padorty,
BBIIIOJIHEHHYI0O B HE MOJHOM o0beme (MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHui OT 00I1IeT0 00BheMa paboThI).

Xoxa paborhi:

ITo GokoBomMy pebpy ! u cTOopoHaM OCHOBaHUA a H b HauauTte

00beM MPABUJIBLHOM yceueHHOH nHpaMuiabl: 1) TPeyroJbHOM;
1. 2) 4eTbIpexyronsHoii; 3) HIeCTHYTONLHOM. |

Cropoubl OCHOBaHUI NPaBUJIbHON YeThIPEeXYTONbHONM YCeUeHHOMI

IupamMuJsl coctasasaior 4 u 8, nuaronansb — 11. Havigure obnem
o IUPaAMHUAEL.

Arnogema nNpaBHIBHOH OIECTUYIOJBHOM YCEeYEHHOM NUpPaAMHABL

a = 10 cM, BeicoTa £ = 8 cMm. CymMMa IJHMH KaKIOH U3 CTOPOH

BEPXHEro M HUXKHEro ee oCHOBaHMU [ + [, = 8J§ cMm. Haignre
3 00'beM nUpaMuibl.

4,
CropoHbl OJHOIO OCHOBAHHA YCEeUYeHHON NupaMHUAbl paBHBI 27,

29 u 52, nepumerp APYroro OCHOBaHUSA paBeH 72; BeICOTa NTUpa-
muabl — 10. Hajinnre o6beM OHpaMUALIL.

6-10.
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B npamoyrosbHON Tpaneiiuu OCHOBAaHHUA paBHEl a u b (b > a).
Haipure orHomredme odnremos V, u V, ¢puryp, odpasoBaEHBIX
BpallleHUEM TPAIelUi BOKPYF OCHOBaAHUH.

Paauychkl OCHOBaAaHHI YyCeUeHHOIo KOHyca COCTaBiasaAioT R u
r (R > r), obpasymolijasi HaKJOHEHA K OCHOBAHHIO IMOJ YTIJIOM (.
Hangure 06 beM yceueHHOI'0 KOHYcCA.

B yceuenHOM KOHYCE PaguyChl OCHOBAHHU COCTABAAIOT 27 ¢M n
11 cm. Obpasymoliiasa oTHoCHTCA K BblcoTe Kak 17 : 15. Hangure
00'beM yCeueHHOI'o KOHyca.

YceueHHBIN KOHYC ¢ pajuycaMi OCHOBAaHHMHU 6 ¢cM B 9 ¢cM 1 BricoO-
toif 12 cM mepecedyeH EBYMsA MJIOCKOCTSAMH, NapalieNbHBIMHA OC-
HOBAHHUAM, KOTOPbIe JeJAT BLICOTY Ha TpU paBHBIe yactu. Haii-
auTe oO0'beM cpesHeli 4YacTH KOHyCA.

OcHORaBNA paBHOOeApeHHOoIl Tpaneuun cocraBiasaiT llcm n
21 cMm, a 6okoBada cropoua — 13 cm. Haiinure oobem durypsi, 06-
pasyeMoU IIPKU BpalileHWuH 3TOH Tpanenuy BOKPYI ee OCH.

IHPAKTHYECKASA PABOTA Ne92

IMoacuéT yuc/ia pa3MenieHu .
e padoThl: HAYYUTHCS PEIIATh NPOCTEUIINX 3a7a4 HA MOJICYET YUCa
pa3MEILICHUMN.
PesyabTarsbi:
Memanpeomemuule:
BJIaJICHUE HABBIKAMM I103HABATEJILHOM, y4EOHO-HCCIIEA0BATEIbCKOW W MPOCKTHOM
NeATEeIbHOCTH, HAaBbIKAMHM pa3pelieHus MNpoOseM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aj]ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;
npeomemmuuwle:
c(hOpPMHUPOBAHHOCTh TIPEJACTABICHUA O TPOIECcCaX | SBICHUSAX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MUPE,
OCHOBHBIX MOHSATHUSX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHUM HAXOJUTh U
OIICHHBATh BEPOSITHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIIMX MPAKTHUYECKHUX
CUTYyallMsX U OCHOBHBIE XapaKTEPUCTUKU CITyYaWHbBIX BEJIUYUH;
Buowt desamenvnocmu: V3yuenue mnpaBuia KOMOMHATOPUKH U TPUMEHEHUE TPHU
pelIeHN KOMOWHATOPHBIX 3a7ad. PemieHne KOMOMHATOPHBIX 3a7a4 METOJIOM
nepebopa M 1o MpaBmwily yMHOXKeHUs. O3HAKOMJICHHUE C TMTOHATUSIMUA KOMOUHATOPUKHU:
pa3MelIeHUsIMH, COYeTaHUSIMHU, TIEPECTAHOBKAMU U (popMysaMu JiJisi X BHIYUCIICHUS.
OObsicHeHue U npuMeHeHue (HopMysl JUIsl BBIYUCICHUS Pa3MEIIeHU, epecTaHOBOK
Y COUYETAaHUM NIPU PELICHUU 3a/1a4.

Kpurtepuu onieHUBaHMsI:
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1.011eHKa «OTIMYHOY BBICTABIISIETCS 00yJaroemMycs 3a 6e301mud0IHO
BBITIOJTHEHHBIE 3aJ[aHMsI IEPBOTO, BTOPOT'O YPOBHS B TIOJTHOM 00BEME C YIETOM
PaIMOHAILHOCTH BBIOPAHHBIX PEIICHHIA;
2.0IICHKA «XOPOIII0» BBICTABIIACTCS O0yJaromeMycss 3a padoTy, BHITOJIHCHHYIO B
HIOJTHOM 00BbEME C HEeZ0UeTaMHu;
3. OlICHKA «yJIOBJICTBOPUTEIILHO)» BBICTABIIACTCS OOYYAIOMIEMYCS 32 BBITIOJTHCHHBIC
3aJIaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OlIEHKA «HEYIOBJICTBOPUTEIHLHO» BBICTABIISETCS 00YUAIOIIEMYCs 3a BBITIOJTHCHHBIC
3aJIaHus TICPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoa padorhi:

1 ypoBennb

3amanne 1
BEIITHCAMTLE:
1) AY; 2) A}; 3) Af; 4) AL;
5) AZ; 6) AY; 7) Al 8) A3.

3amanue 2.PemmTe caMOCTOSATENBHO 3aaUH:

1. B rpynne T[] — 21 o6yuaercs 24 cryneHToB. CKOJIBKMMHU CITOCOOAMU MOXKHO
COCTaBUTh TpaUK ASKYpCTBa MO TEXHUKYMY, €CIIU TpyMIa AeKYPHBIX COCTOUT U3
TpPEX CTYJIEHTOB?

2.CKOJIBKHMH CIOCOOAMM U3 KJ1acca, B KOTOpoM ydyaTcs 30 HIKOIbHUKOB, MOKHO
BBIOPATh KamuTaHa KOMaH/bI JJIsl MAaTEMaTHYECKUX COPEBHOBAHUM U €TI0
3aMECTHUTEIIS?

3.CKOJIBKO BCEro MCXOJIOB, €CIIH JIPYT 3a JPYTOM U3 KOJIObI BHIHUMAIOT JIBE KapThl,
HE BO3Bpallas Kapty o0paTHo (BbIOOp 0€3 BO3BpaIlleHus).

4 Nmerotcs 3 myTeBKHU B caHaTopuid. CKOJIBKO BApUAHTOB PACIPEACIICHUS MOXKHO
COCTaBUTb JJIA 5 IPETEHECHTOB?

5.Pacniucanne 0JJHOTO JTHS COJAEPKUT 6 ypokoB. OnpenenuTh KOJIUUECTBO TAKUX
pacrucaHuil mpu BeIOOpe 13 12 JUCHUTLIVH.

2 ypoBeHb.
1.
HaiiTy 3HauyeHHWe BBIPDAXXEeHWSHA:
1) Afs_Axas; A:g'*Aié; 3) Ag'A::
Als Al A3
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PemuTh OTHOCHTEJIBHO M YpaBHEHHE:

1) A2 =172; 2) A% = 56; 3) A% =12m;
OTBeThTE Ha BOIIPOCHI:

1.YTo Ha3pIBaeTCS pa3MEIICHUEM U3 N AJIEMEHTOB 10 k?
2.I1o kakoit popMyIie BEIYUCISIOT YUCIIO Pa3MEIIEHUH U3 N 3JIEMEHTOB 110 k?

Cnaiite paboTy mpernoaaBaTeo.

IMPAKTUYECKAS PABOTA Ne93

[Hoacuyér ynciia coueTaHuu.
esanb padoThl: HAYYUTHCS pelIaTh MPOCTENIINX 3a7a4 HA MOACUET YncIia
COYETaHUM.
Pe3yabTaThl:
Memanpeomemuule:
BJIaJICHUE HABBIKAMHU I0O3HABATEIbHOM, y4e€OHO-HCCIIEOBATENbCKON M IMPOEKTHOM
NEeSATEIbHOCTH, HABBIKAMHU PAa3pElICHUs MpPOOJEeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;
npeomemmuule:
c(hOPMHUPOBAHHOCTh TPEJACTABICHUM O TpOIEccaXx ¢ SBICHUSAX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MUDE,
OCHOBHBIX MOHSATHUSX 3JEMEHTAPHOU TEOPUU BEPOSATHOCTEM; YMEHUW HAXOOUTh U
OIICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTYyallMsX U OCHOBHBIE XapaKTEPUCTUKU CITyYaWHbBIX BEITUYUH;
Buowt oeamenvnocmu:. V3ydenue mnpaBmia KOMOWHATOPUKKA U TPUMEHEHHE TMpU
peuieHn KOMOWHATOPHBIX 3aj1ad. PermieHue KOMOMHATOPHBIX 3a7ad METOJIOM
nepebopa M 1o MnpaBwily yMHOXKEHUs. O3HAKOMJICHHUE C MMOHATUSIMUA KOMOUHATOPUKHU:
pa3MelIeHUsIMH, COYeTaHUSIMU, TIEPECTAHOBKAMU U (popMyaMu JiJisi X BHIYUCIICHUSI.
OOBbsicHeHUE U NpUMEHEHUEe (POopMyI ISl BHIYUCICHUS Pa3MEILCHUM, ePeCTaHOBOK
Y COYETAHUU IIPU PELICHUU 3a]ay.

Kpurepuu oueHuBaHus:

l.omeHKa  «OTJAMYHO»  BBICTaBIsAeTCa  oOydarouiemycss 3a  0€301IMO0YHO
BBITIOJTHEHHBIE 3a/laHusl MEPBOTO, BTOPOTO YPOBHSA B IOJHOM O0BEME C Y4YETOM
paIoHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2.01IEHKa «XOpOLIO» BBICTABJsETCS oOydaromeMycst 3a padoTy, BBHIIOJHEHHYIO B
ITOJITHOM 00BEME C HEJI0UCTaMH;

3. OIIGHKA «yJIOBIIETBOPUTEIHHO» BBICTABIAETCS O0y4alOMIEeMyCsl 3a BBIIOJIHEHHBIE

3aJlaHus TIEPBOTO YPOBHSI B IIOJTHOM 00BEME;
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4, OICHKA «HCYIOBJICTBOPUTCIBLHO» BBICTABIISACTCA 06yT-IaIOIHeMYC$I 34 BBIIIOJIHCHHBIC

3a/1aHusl TIEPBOr0 YPOBHSA B HE TIOJIHOM O0BEME.

Xoxa paéoThi: 1 ypoBeHb
3aganue 1.
HaiiTin sHaueHUe:
1) C% 2) Cg; 3) C%; 4) C%;
5) C3; 6) C3; 7) CS; 8) C3ys

3a,Z[aHI/I€ 2 .Pemmre caMOCTOSTEILHO 3aJa4dHn:

1.. CKOIBKO 3K3aMEHAMOHHBIX KOMUCCH, COCTOSIINX U3 3 YJIEHOB, MOXKHO
oOpazoBatb u3 10 npenogaBareneii?

2.B smuke Haxomutest 15 neraneii. CKOIBKUMU CIIOCOO0aMU MOKHO B34Th 4 netann?

3.B cTyaeH4YEeCKOH CTOJIOBOM NMPOAAOT COCUCKU B TECTE, BATPYLIKN U TOHYHKHU.
CKoJIbKMMU c1ocO0aMu MOKHO MPUOOPECTH MATh TUPOKKOB?

4.CKOIBKHMH cIOCOOAMH U3 KOJObI B 36 KapT MOKHO BbIOpaTh 3 KapThl?

5.Y Gapmena ectb 6 COpTOB 3e1€HOro Yas. /[ npoBeaeHus YailHoi LIepeMOHUN
TpedyeTcst moAaTh 3€JICHbIA Yail pOBHO 3 pa3IMuHbIX COPTOB. CKOJIBLKUMU CIIOCOOaMU
OapMeH MOXET BBINOJHUTH 3aKa3?

2 YypOBeHb.

3aganue 1.

Hairu :maqenue Bupamenna, npennapwre.nbao ero yIpoCTHB:
10 12 .

1) C 13' 2) C u' 3) C 18’

3aI[aHI/I€2.

Pemﬁi'b yﬁaanenne: _ _

1)C+I+C:r+]_7x'; 2) CE ]+CE]':4(I-1);

OTBeThTE HA BOIIPOCHI:
1.YT0 Ha3bIBaeTCS COYETAHUEM M3 N AJIEMEHTOB MO K?
2.I1o kakoit popMyIie BBIYUCISIOT YUCIIO COYCTAHUN U3 N AIEMEHTOB 110 k?
Cnaiite paboTy mpernoaaBaTeo.
IMPAKTUYECKAS PABOTA Ne94
IMoac4yéT ynciia nepecTaHOBOK.
Iesanb padoThI: HAYYUTHCS pELIATh NPOCTEUIINX 3a/1a4 HA MOJACYET YUCiIa
MEPECTaHOBOK.
PesyabTarsl:
Memanpeomemmbole:

BJIa/ICHUE HAaBBIKAMHM IO3HABATEJIbHOM, y4eOHO-MCCIIENOBATEIbCKON M MPOEKTHOM
JESITeIbHOCTH, HAaBbIKAMHU pa3pelieHus MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K
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CaMOCTOSATENIbHOMY IOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;
npeomemmubwie:
C(OPMUPOBAHHOCTh IPEACTABICHUI O TMpoleccax M SBICHUSAX, HMEIOUINX
BEPOSATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE,
OCHOBHBIX MOHSTHUAX 3JIEMEHTAPHOM TEOPUHM BEPOSATHOCTEN; YMEHMH HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUA B MPOCTEHIIMX HPAKTUYECKHUX
CUTYaLMSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYailHbIX BEJIUYMH;
Buowt deamenvnocmu: V3yuyeHue mnpaBuia KOMOMHATOPUKH U MPUMEHEHUE MPHU
pelIleHnd KOMOHMHATOPHBIX 3aJay. PemieHne KOMOMHATOPHBIX 3a/Jady METOJOM
nepedopa u 1o npaBuily YMHOKEHUS. O3HAKOMIIEHHE C TOHATUAMU KOMOMHATOPHKU:
pa3MEIEHUSIMH, COYETAaHUSIMHU, IEPECTAHOBKAMHU U (POPMYJIaMH J1JIs1 UX BBIYUCIICHHUS.
OObsicHeHuE U npuMeHeHue (HopMyJl JUIsl BBIUUCIECHUS Pa3MEIICHHI, TepeCTaHOBOK
Y COYETAaHMM P PEILECHNN 3a/1a4.

Kpurepuu onenuBanus:

1.01IeHKa «OTJIMYHO» BBICTABIISECTCS OOyYaromeMycs 3a 0€301n00YHO
BBHITIOJIHEHHBIE 33JIaHUS [IEPBOTO, BTOPOTO YPOBHSA B MOJTHOM 00BbEME C YUETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;
2.0lIEHKa «XOPOIII0» BBICTABIIAECTCS OOydaromemMycsi 3a paboTy, BHIITOJTHCHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;
3. OILIEHKA «yJIOBIETBOPUTEIHHOY BBICTABIISIETCS O0YUYAIOMIEMYCsl 32 BBITIOJTHEHHBIS
3aJlaHusl IEPBOTO YPOBHS B MOJTHOM O00BEME;
4. o1leHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOIIEMYCs 32 BHIITOTHEHHBIC
3aJIaHusI TIEPBOTO YPOBHS B HE IMOJTHOM 00BEME.

Xoa padoThI: 1 ypoBennb
3ananue 1.

Haifiry sHaAYeHMe:
1) P, 2) P, 3y P, 4y P..

3amanue 2.

HailiTu 3HaYeHHEe BBIPDAXKeHHA:

1) 81, 2) 32., 8) =% ay 141,
256! 31! 10! 12!
5!-3! 6!-4! 10! 11!

5) ——; 6) —; —; —_—

) 7! ) 81 D 8!.-3! 2) 9!.21

3amanue 3.Pemmre caMOCTOSTENBHO 3aJa4H:

1.3anumuTe CKOJBKAUMHE CITIOCO0aMHU MOXHO TIEPECTaBUTh KOMOMHAIIMIO U3 sI0I0Ka,
OanaHa, rpymu?

217



2.(o xBaptete). B 3namennToit 6acue Kpeutosa “Ksaprer” “TIpokasnuiia MapTsimika,
Ocen, Kozen pga xocomambli Mumika” HCCIEAOBAIM BIMSHHE B3aMMHOIO
pacmoJIO)KeHUsT MY3bIKAHTOB Ha KaudecTBO ucmnoJiHeHus. Bompoc: Ckoabko
CYIIECTBYET CITIOCOOOB, UTOOBI PACCAIUTh YETHIPEX MY3bIKAHTOB?

3.CKOIbKO YeTHIPEX3HAYHBIX YHMCE MOYKHO COCTaBUTh M3 YETBHIPEX KapTOUCK C
muppamu 0, 5, 7, 9?

4.B cembe 6 yenoBek. 3a cTosoM 6 CTyJnbeB. B ceMbe pelmmid KaXIplil Bedep
paccakuBaThCs Ha 3TU 6 CTylIbeB MO-HOBOMY. CKOJIBKO JAHEH YIEHBI CEMbU CMOTYT
nenath 3To 0e3 moBropeHui? (OJHOro 4elnoBeKa Mbl MOXKEM MOCAAUTh TOJIBKO OJUH

pas.)
5..CkonbkuMu criocobamu 4 Bopa MOTYT IO OJJHOMY pa30exaThbcsi Ha Bce 4 CTOPOHBI?

2 ypoBeHb
PemnTe ypaBHEeHWe OTHOCHUTEJIBHO n:
P P s
P, . 1 4 Pn +1
P P, _
3) —"_ —20; 4y =2t X
Pn_2 Py 11 12

3aganue 2.0TBEThTE HA BONPOCHI :a)UTO Ha3bIBA€TCS IEPECTAHOBKOM U3 N
anemeHTOB? 0) Kakoii cmbic umeeT 3anuchk n! ? B) [1o kakoit hopmysie BEIUUCIAIOT
YHCJIO IEPECTAHOBOK M3 N 3JIEMEHTOB?

Cnaiite paOoTy npenoiaBaTeiio.

HPAKTHYECKASA PABOTA Ne95

Pemenue 3ag1a4 Ha nepedOp BApHMAHTOB.

Leab padoThl: HAYYUTHCS pelIaTh MPOCTEHIINX 3aa4 Ha epedop BapUaHTOB.
Pe3yabTarthi:

Memanpeomemuule:

BJIaJICHUE HABbIKAMU I103HABATEJIbHOW, y4eOHO-UCCIIEI0BATEIbCKON U IMPOEKTHOM
NEeSTEIbHOCTH, HABBIKAMHU Ppa3pellieHus MpoOJieM; CIOCOOHOCTh M TOTOBHOCThH K
CaMOCTOSTENIbHOMY TOUCKY METOAOB PEHICHUS] MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

npeomemHuuvle:

cOpPMUPOBAHHOCTh MPEACTABICHUI O TMpoleccax U SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHDE,
OCHOBHBIX MOHSTHSX 3JIEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHUW HAXOOUTh W
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUA B MPOCTEHIIMX MPAKTHUYECKUX
CUTYyallMsX U OCHOBHBIE XapaKTEPUCTUKU CITyYaWHbBIX BEITUYUH;

Buowt oeamenvnocmu: VI3yueHue mpaBuia KOMOMHATOPUKUA W TPUMEHEHHUE IMPHU
pEelIeHM KOMOMHATOpPHBIX 3ajad. PenieHre KOMOMHATOPHBIX 3a7ady METOJOM
nepebopa 1 1o NpaBuily YMHOKEeHHs. O3HAKOMIIEHUE C TIOHSITUSIMU KOMOMHATOPUKHU:
pa3MeIleHUsIMH, COYETAaHUSIMHU, IEPECTaHOBKaMU U (POpMyJiaMH J1JIs1 UX BBIYUCIICHUS.
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OObsicHeHue U TpuMeHeHue (HOpPMYIT TSl BEIYUCICHUS Pa3MEIICHHM, TEPECTAHOBOK
Y COYETaHUM MPU pEIICHUU 3a/1a4.
Kpurepuu onieHuBaHusi:

1.011eHKa «OTIMYHOY BBICTABIISIETCS 00yJaronemMycs 3a 6e30mud0IHO
BBITTOJIHEHHBIE 3aJIaHUS IEPBOTO, BTOPOTO YPOBHS B TIOJTHOM 00BEME C YUETOM
PaIMOHAILHOCTH BBIOPAHHBIX PEIICHHIA;
2.0IICHKA «XOPOIII0» BBICTABIIACTCS O0ydaromeMycss 3a padoTy, BHITOJHCHHYIO B
HIOJTHOM 00bEeME C HEeZ0UeTaMHu;
3. OIICHKA «yJIOBJICTBOPUTEIHLHOY» BBICTABIIACTCS O0YUJaAIOMIEMYCs 32 BBITIOJHCHHBIC
3aJIJaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OTICHKA «HEYIOBJICTBOPUTEIHLHOY» BHICTABIISETCS O0YUJaAIOMIEMYCS 32 BBITIOJIHEHHBIC
3aJIaHus TICPBOTO YPOBHS B HE ITOJIHOM 00BEME.

Xoa padoThI: 1 ypoBennb

3amanue 1. Paz0epure perienre 3a1a4n U 3allUIIATE B TeTpaab. lleTe Ha AeHB
POXKJICHUS TTOAAPYIIH 7 HOBBIX JIMCKOB ¢ UTpaMu, a Bayie mana npuse3 9 n1uckoB u3
KOMaHAUPOBKU. CKOJIBKUMU CIIOCOOAMU OHU MOTYT OOMEHSITh 4 JTI0OBIX AUCKA
OAHOTO Ha 4 HucKa Ipyroro?

Bpruucinnm, CKOJIBKO YETBEPOK M3 7 JUCKOB MOYKHO COCTaBUTH y IleTu:

C*1=35, uncno yerBepok y Bam 3 9 auckos -C e = 126
[To mpaBmiy yMHOXKEHUS HaX0IUM 4ucio oomMeHoB 35x126=4410

3amanue 2.Pemmre caMoCTOSTENBHO 3aa4i BCEMH U3BECTHBIMHU CIOCOOAMU:
1.CKOJIbBKO YETHBIX ABY3HAYHBIX YMCE MOKHO cocTaBuTh U3 mudp 0, 2, 3, 6, 7, 9?

2.Tpu apyra, Auton, bopuc u Bukrop, mproOpenu nBa 6miera Ha QyTOOIBHBIN
MaT4. CKOJIBKO CYIIIECTBYET Pa3IMUHBIX BAPUAHTOB MOX0/a Ha GpyTOO0I?

3.Mucc Mapm, paccienysi yOUHCTBO, 3aMETHIIa OThE3XKAKOIIee OT JoMa MHCTEpa
HaBuacona takcu. OHa 3anoMHuia nepyo mudpy “2”. B ropoake Homepa MallvH
ObUTM Tpex3HauyHble W cocTosiu u3 uudp 1,2,3,4 u 5. Cronbkux BOAUTENCH, B
XYJIIEM cily4ae, e MPUAETCs ONPOCUTh, YTOObI HAWTU HACTOSILIETO YOUMILy?

2 ypoBeHb.

1.B cTyneHyeckoM OOLIEKUTHH B OJTHOM KOMHATE XKUBYT Tpoe ctyAeHToB llets, Bacs
u Kons. ¥V Hux ecth 6 vamiek, 8 omoaer] v 10 yaifHbIX JIOkKEK (BCe MPUHAICKHOCTH
OTINYAIOTCA APYr OT apyra). CKOJBKUMH croco0amu pedsita MOTYT HaKpbITh CTOJI
I YaenuTUA (TaK, YTO KaXKJbIH MOJIYYUT YallKy, OJTOAIE U JOKKY)?

2.Iumyt onHy 3a Apyroi 4 mocienoBaTeNbHbIE U(PHI, 3aT€M MEPBHIE JIBE MEHSIOT
mectami. [logydeHHOe TakuM 00pa3oM YETHIPEX3HAYHOE YMCIIO SBISETCS KBaJAPaTOM
HaTypaJbHOTO yncna. Hannure ero.

OTBeThTE Ha BOIIPOCHI:
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1.Yto ucnonp3yetcs st 00JIer9eHnsI MPOoIIecca PeIIeHUs 3a/1a4 METo10M riepedopa?
2.Kak Ha3bpIBaeTCs CHeIMallbHAsI CXeMa JUIs PEeIIeHUs KOMOMHATOPHBIX 33a4?

Cnaiite paboTy npernoaaBaTeio.

ITPAKTUYECKAS PABOTA Ne96

Pemenue 3agau Ha npumMeneHue gopmyJsl 0uHoMa HeroTona.

Iean padoThl: HAYYUTHCS PEIIATh MPOCTCHINNX 3a7a4 Ha PUMEHEHHUE (DOPMYJIBI
ounoma HeroToHa.

PesyabTarnl:
Memanpeomemmoie:
BJIa/ICHUE HAaBBIKAMM I103HABATEJIbHOM, y4eOHO-MCCIIEOBATEILCKOM U IPOEKTHOM
JESITEIbHOCTH, HaBbIKAMHU pa3pelIeHUs MpoOJIeM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSATEJIBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;
npeomemmnuwle:
c(hOPMUPOBAHHOCTh MPEJCTABICHUM O TMpoleccax U SABJICHHUSIX, HMEIOLIUX
BEPOSITHOCTHBIA XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHDE,
OCHOBHBIX NOHATHAX JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTH U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHIIMX MPAKTHUYECKHX
CUTYalMsIX U OCHOBHBIE XapaAKTEPUCTUKY CIIyYaHbIX BEJIUYMH;
Buowt desamenvnocmu: V3yuenve mnpaBuiia KOMOMHATOPUKH W TPUMEHEHUE MPU
pelieHnn KOMOMHATOpHBIX 3amad. O3HakomsieHne ¢ OumHomMoM HbroToHa u
TpeyrosbHUKOM [lackans. PemeHue mnpakTHYECKUX 3a4ad € MCHOJb30BAHUEM
MOHSTUN U TIPaBUJI KOMOWHATOPUKH.

Kpurepuu oueHuBaHus:

1 .0lIEHKa «OTJIMYHO» BBICTABIISACTCS OOyJaromeMycs 3a 0€30IH009IHO
BBITIOJTHCHHBIE 3aJaHKsI IIEPBOTO, BTOPOT'O YPOBHS B TIOJTHOM 00BEME C YUETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0IICHKA «XOPOIII0» BBICTABIIACTCS 00yJaromeMycsi 32 pa0OTYy, BHIITOJIHEHHYIO B
[IOJIHOM 00BEME C HEJOUETAMH,

3. OIICHKA «yJIOBJICTBOPUTEIHLHOY» BBICTABIISETCS O0YUJAIOMIEMYCsI 32 BHITIOJTHCHHBIC
3aJIJaHus TICPBOTO YPOBHSI B IMIOJTHOM 00BbEME;

4. OTICHKA «HEYIOBJICTBOPUTEIHLHOY» BHICTABIISCTCSI 00yUJaAIOMIEMYCS 32 BBITTOJIHCHHBIC
3aJIlaHus TICPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa padoThi: 1 ypoBeHb

3ananue 1.3anucats pasnoxenue ounoma a) (x-2)° 6)(1+x)® B) (a-1)° r)(2x+1)°
2 ypoBeHb
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1. Hanmucats paznoxxenue no ¢popmyie 6uaoma HploTOHA U yIPOCTUTS :

1

a) (b-  V20)%6) (a-20)°; B) (a- ).

3aganue 2.0TBEThTE HA BOIPOCHI:
1.3anummuTe popmyiny 6uHoma HerotoHa.
2.Kakue n3BecTHbIC (POPMYIIBI MOYKHO Pa3IoKHUTh C TOMOIIBI0 OnHOMa HetoToHA?

Cnaiite paboTy mpernoaaBaTeo.

HHPAKTHYECKAS PABOTA Ne 97
Pewrenue 3a1a4 ¢ IOMOLIBIO T€OPEMbI CJI0KEHUA BEPOATHOCTEH

Hean pa6oTbi: HayunThCsi BEIUUCIATH BEPOSITHOCTH COOBITUIA.

PesyabTarhi:

npeomemmuvle:

- c(OpMUPOBAHHOCTh TIPEJICTABICHUNM O TIpolleccax U SBJICHUSAX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBbHOM MHUPE,
OCHOBHBIX NOHATHUSX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHUM HAXOIUTH U
OIICHMBATh BEPOSITHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTYalUSIX;

Memanpeomemmuoie:

- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITENIbHOM MH(OPMAIIMOHHO-TI03HABATEIHHOM
NEATEIbHOCTH, BKIIIOYAsg YMEHHWE OpPUEHTHUPOBATHCA B PAa3JIMYHBIX HCTOYHUKAX
uH(opMaIuK, KPUTUYECKU OLCHUBAaTh W HWHTEPIPETUPOBATH HUHQPOPMAIIUIO,
MOJy4aeMYI0 U3 pa3JIMYHbIX NUCTOUYHUKOB;

- BJIAJICHUE HABBIKAMU TTO3HABATEIILHON pe(JIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX ITPOLECCOB, UX PE3yJbTaTOB U OCHOBAHWUM, TPAHUIL
CBOETO 3HAaHMS W HE3HAHUS, HOBBIX IO3HABATENIBHBIX 3aJa4 W CPEACTB ISl HX
JOCTHXKECHUS,

- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITENIbHOM MH(OPMAIIMOHHO-TIO3HABATEIHLHOM
NEATEIbHOCTH, BKIJIIOYas YMEHHWE OpPUEHTHUPOBATHCA B Pa3JIMYHBIX HCTOYHMKAX
uH(OpMaIuK, KPUTUYECKH OICHUBAaTh W HWHTEPIPETHPOBATH HUHQPOPMAIIUIO,

IMOJIy4acMyI1o U3 pa3IM4YHbIX HCTOYHUKOB,
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Buowl oeamenvnocmu:
N3yyeHne KIIaCCHYECKOrO OIpPEAENIEHUs BEPOATHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne mpuMepoB BBIUMCICHHMS BEpOSATHOCTEW. Pemenuwe 3agau  Ha
BBIYKCIICHHUE BEPOSITHOCTEH COOBITUH.
Kpurepuu oneHuBaHusi:
1. OLICHKA «OTJIMYHOY» BBICTABIISIETCSI 00yYarolEeMycsl 3a padOTy, BBITOJIHEHHYIO
0e301100YHO, B ITOJIHOM 00bEME C YUETOM PAIIMOHAILHOCTH BRIOPAHHBIX PEIICHUI;
2. OLICHKA «XOPOILI0» BBICTABJISETCS 00yHaromeMycsi 3a padoTy, BBIIIOJHEHHYIO
B [TIOJIHOM 00BbEME C HEJJIOUETAMU;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIAETCA oOyuarolmeMycss 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He meHee 50% MpaBUIIBLHO BBINOJHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OILICHKa «HEYJIOBJIETBOPHUTEIBLHO» BBICTABIIAECTCA oOydaroleMycs 3a padory,
BBIIIOJIHEHHYI0O B HE MOJHOM o0beme (MeHee 50% mpaBUIBbHO BBINOJHEHHBIX
3a1aHui OT 00I1IeT0 00BheMa paboThI).

Xoxa padoTbi

[Ipumep 1. B smmke nexxar 10 mapoB: 3 kpacHbX, 2 cuHux W 5 Oenbix. Hayran
BbIHMMaeTcs oAMH map. KakoBa BEpOSITHOCTh TOTrO, YTO 3TOT IIAp LIBETHOHM (HE
OebIin)?

I crioco®. ITycTh coObiTHE A — TMOSIBICHHE KPACHOTO apa, B — mosiBieHne CUHETo

3
mapa, Torna A+B — mosBrnenne mBeTHoro mapa. OdeBnaHo, uto P(A)=10, P(B)=

2 1
10=5. Tak kak coObiTHst A 1 B cOBMeCTHbBI, K HUM MPUMEHHUMA TEOpEMa CIIOKECHUS

3,1 1
meposiTHOCTeii: P(A +B)=P(A)+P(B)=10 ' 5 =2.
I croco6. ITyctb coGbite C — mosiBIeHHe 6enoro mapa, Torma cobbithe & —
21 y
nosiBJicHne He Oenoro (T. e. mBeTHoro) mapa. OueBuano, P(C)= 10 2, a P( l':):1-

1

1
P(C)=1-2
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[Ipumep 2. BeposTtHOCTh mnomnajgaHus B MumeHb crpenkom paBHa 0,6. Kakosa
BEPOATHOCTH TOTO, UTO OH, BHICTPEIUB IO MUIIICHH, TPOMAaXHETCs?

Ecnau coObiTne A — monaganue B MHIIEHb, TO 1Mo yciaoBuo P(A)=0,6. Tlpomax —

IPOTHUBOMOJIOKHOE MOMAIAHHI0 COOBITHE, U ero BepositHocts P(A) = 1-P(A) = 1-0,6
=04.

[Ipumep 3. B pore u3 100 commat nBoe umeroT Bbiciiee oOpazoBanue. KakoBa
BEPOSTHOCTh TOTO, YTO B CIy4allHBIM 00pa3oMm cdopMupoBaHHOM B3Bojae u3 30
cojiAat OyaeT XoTs Obl OIMH 4YEJIOBEK C BBICHIMM 00pa3oBaHuEeM?

[TycTh coObITHE A — BO B3BOJI€ XOTsI ObI OJJMH YEJIIOBEK UMEET BhICIIEE 00pa30BaHMUE,
TOrJa COOBITHE A__yn OJIH YEJIOBEK BO B3BOJIE HE UMEET BhICIIEro oopazoBanus. B

naHHON curyaumn mpome Bbraucauts P(4), wem P(A). Haitzem P(4). Yucno

croco0oB cocTaBieHus B3Boja B konnyecTBe 30 yenoBek u3 100 conmar poTsl paBHO

0
quu. Yucio conpat, He UMEIOIINX

BhICIIETO OOpa3oBanus, paBHo 100 — 2 = 98. M3 98 yenoBek cocTaBUTh B3BOJ B

0 o
kosimyectBe 30 YeI0BEK MOKHO CSE criocobamu. HailimeM BepOSTHOCTH TOTO, YTO

cpenu otoOpaHHBIX 30 dYemoBeK HET HHU OJJHOTO C BBICIIMM 0OOpa30BaHUEM:

6970 161

=]
[
=
=]
o)

Pt 1000 " gg.q0p 330
P(A): 100 30!70! .

— & 168
Orcrona Haxogum P(A) = 1-P(A)=1-330 ~ 330 0,512

[Tpumep 4._BeposTtHocTh momagaHus B OMYXOJIEBYIO KJIETKY «MHIIEHBY» IEPBOrO
panuonyknuaa pasia P =0,7, a Broporo —P =0,8. HaliTu BepoATHOCTH MOMaIaHUs B
KJIETKY - «MHIIIEHbY, €CJIU ObI OJJHOBPEMEHHO MCITOJIH30BAIMCH 00a mpemnapara.
Pemenue: P(A+B)=P(A)+P(B) - P(A -B)=0,7+0,8 - 0,56=0,94.

[Tpumep 5. B GombImioii monmynsiuu MI00BON MyHiku 25% MyX UMEIOT MYyTaIuio
a3, 50% - myrauuio KpbuUibeB, a 40% Myx ¢ myTtauume# riia3 u KpbuibeB. KakoBa
BEPOSITHOCTh TOTO, YTO Y MyXH, HayJady BRIOPAHHOU W3 ATOU MOIMYJISAIUU, OKAKETCS

XOTs ObI OJTHA M3 ATUX MYyTaIui?
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Pewenue: A — CoObiTHE, COCTOSIIEE B TOM, UTO CIy4allHO BHIOpAaHHAs MyXa MMEET
MyTaluu 1i1a3. B - ectb coObITHE, COCTOSIIEE B TOM, UTO CIy4YailHO BHIOpaHHAs MyXa
UMEET MYTAallMI0 KpbUIbEB. BeposTHOCTH TOro, YTOo Myxa HMMeEET OJHYy WM 00e
mytanuu: P(A+B)=P(A)+P(B) - P(AB). Torna P(A+B)=0,25+0,5 - 0,4- 0,25=0,65.
3anaHus:

1. TloGenurtenb COpeBHOBaHMSI HarpakJaeTcsi HIpu3oM (coObITHE A), JIEHEKHOH
npemueit (cooeitre B), Mmenanpio (cobbitue C). UTo mpeacTaBisioT co00i COOBITHS
A+B?

2. Typuct umeeT BO3MOKHOCTb 1oceTuTh 3 ropoaa: A, B u C. O6o3HauaeM coObITHSA:
A — typuct nocerun ropon A; B - typuct nocetun ropox B. C-typuct mocerwi

ropoz C. B uem 3akmrouaercs coobitre A+C?

1
3. IlycTh BEpOATHOCTBH TOTO, YTO 3a0€T BHIMTPHIBAET J[?KUM, paBHa 3, a BEpPOSITHOCTD

1
TOro, 4tTo 3a0er BBIMI'PACT TOM, paBHa =o. KaxkoBa BCPOATHOCTL TOI'O, 4YTO 3aber

BBINTPAET OJIMH U3 HUX?

4. BepoSaTHOCTh TOTO, UTO y B3POCJIOTO MAIMEHTa BCE 3yObl COXpaHUIMCh paBHa 0,67.
BeposiTHOCTh TOTO, YTO HEKOTOpBIE 3yObl OTCYTCTBYIOT paBHa 0,24. BeposiTHOCTH
TOTO, 4TO OH 0€33y0nlil paBHO 0,09. BeiuncauTh BEpOATHOCTH TOTO, YTO y MAlUEHTA
HECKOJIPKO 3yOOB.

5. B smmke B ciiydyallHOM mopsiake pasyiokeHbl 20 aeTtanei, NpuYeM MATh U3 HUX
ctangapTHeie. Pabounit Oeper Haynauy Tpu aetanu. HallT BEepOSTHOCTH TOTO, YTO
10 KpallHEeW Mepe OHAa U3 B3ATHIX JCTAIIEN OKAXKETCS CTAHAAPTHOM.

6. HaliTu BepOSTHOCTH TOro, 4TO HayJady B3ATOE [IBY3HAYHOE YHUCIO OKaXKETCs
KpaTHbIM JIU00 3, b0 5, 1160 TOMY U APYrOMY OJTHOBPEMEHHO.

7. Y3 xonoxel B 36 KapT HayJnady BBIHUMAETCS OJHA KapTa. KakoBa BEpOSITHOCTH
TOTO, 4TO OyJeT BhIHYTa KapTa 0yOHOBOM MacTH WX Ty3?

8. B konmoxe 36 kapt. Hayrag BeiHuMaeTcsi ogHa Kapta. KakoBa BEpOSATHOCTH TOTO,

YTO 3Ta KapTa J10o Ty3, 1100 nama?
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9. B mauke HaxomuTcs 12 OWIETOB [EHEXHO-BELIEBOW jorepen, 16 OumeTos
CIIOPTUBHOM JoTepeu 1 20 OUeToB XyA0KeCTBEHHOM JioTepeu. KakoBa BepOsSTHOCTD
TOr0, YTO HAyJlauy

BBIHYTHIM ofuH Ouier Oyner OwmieroM JuOO JEHEKHO-BEIIEBOM, JHOO
XYJI0’KECTBEHHOM JloTepen?

10. B smuke nexat 5 6enbix, 10 yepHbix u 15 kpacHbIX 1mapoB. KakoBa BEpOSITHOCTh
TOTO, YTO HayrajJ BbIHYTHIH map He Oyner OenbiM? (PemuTs 3amady naByms
crioco6amu.)

11. BeposATHOCTh BHIMIPHINIA IIaBHOTO Ipu3a paBHa 108, KakoBa BeposTHOCTH He
BBINTPATh TJIABHBIN NIPU3?

12. HaiiTu BEeposSITHOCTH TOTO, UTO Hayraj BbIHYTas M3 MOJHOro Habopa AOMHHO (28
KOCTEH) 0JTHa KOCTh JIOMHHO HE OYET «1y0aem».

13. B Baze crosT 4 Genbix u 7 kpacHbIX acTp. KakoBa BEpOSTHOCTH TOTO, YTO CpEIU
CllydaiiHbIM 00pa3oM BBIHYTBIX M3 Ba3bl TPEX LBETKOB OKAaXETCs MO KpaillHEeW mepe
ojaHa Oenas acTpa?

14. B crynendeckoi rpymmne 22 4enoBeka, cpeau KoTtopbix 4 aeBymku. Kakosa
BEPOSITHOCTh TOTO, YTO CPEIM TPOMX CIydyaHbIM 00pa3oM BBIOPAHHBIX W3 AITOU
rpynnbl CTYJEHTOB JUIsl y4acTHsi B KOH(GEPEHLIUN OKa)XeTcs 1Mo KpailHeill Mepe oliHa
JIeBYyIIIKa?

15. BeposTHOCTP NOpaKEHWS MHIIEHW TIIpU NEPBOM BeICTpesie paBHa 0.7.
BeposATHOCTh MOpaK€HHUsI MULIEHU NPU BTOPOM BbIcTpesie paBHa 0,8. BeposTHOCTH
MOpaKEHUsI MULIEHU W MPU NEPBOM, U IIPU BTOPOM BbICTpenax paBHa 0,56. Halitu
BEpPOSITHOCTh TOTO, YTO:

1) MuieHs Oy1eT mopakeHa XoTs ObI OJHUM BBICTPEIIOM;

2) MHILIEHb HE OyJIeT MOopa’keHa HU OJIHUM U3 BBICTPEJIOB.

INPAKTHYECKAS PABOTA Ne 98
Pemienue 3a1a4 ¢ NOMOIIBI0 TEOPEMbl YMHOKCHHUS BEPOSITHOCTEH
Heapb padorbi: HayuyuThCsl BEIYUCIATH BEPOSITHOCTH COOBITHIA.

PesyabTarnl:
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npeomemHuuvle:

- cOpPMHUPOBAHHOCTh MPEJICTABICHUM O TIpoIeccax | SBICHUSIX, HMMEIOIINUX
BEPOSITHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHpE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOIUTH H
OLICHMBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTYaIUSIX;
MemanpeomenHple:

- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOATENbHON MH(DOPMAIIMOHHO-TI03HABATEIHLHON
NEeSATENbHOCTH, BKIIIOYAs YMEHUE OpPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHUKAX
uHpOpMallMK, KPUTHUECKH OICHHBATh W HMHTEPHPETUPOBATH HWH(MOPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3JIMYHbIX HICTOYHUKOB;

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON MH()OPMALMOHHO-TI03HABATEIbHON
JESITeIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBATHCS B Pa3IMUHBIX HMCTOYHHUKAX
uHpOpMallMy, KPUTHUYECKH OLEHMBaThb M HHTEPHPETUPOBATH HH(OPMALHUIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB;

Buowl oeamenvnocmu:

N3yyeHne KIIaCCUYECKOrO OIpEACNIeHUs] BEPOATHOCTH, CBOWCTB BEPOATHOCTH.
PaccmoTpenne mpuMepoB  BBIUMCICHUS BEpoOsiTHOCTEW. Pemienwe 3amady  Ha
BBIUHCIICHHE BEPOSITHOCTEHN COOBITHIA.

Kpurepuu ouenuBanus:

1. OIICHKA «OTJIMYHO» BBICTABJISAETCS OOydaromemycsi 3a padoTy, BBIITOJIHEHHYIO
0e301100YHO, B TOJIHOM 00bEME C YUETOM PAIIMOHAIBHOCTU BEIOPAHHBIX PEIICHMI;
2. OIICHKA «XOPOIIIO» BBICTABJsICTCS 00yJaromemMycsi 3a padoTy, BBITIOJTHEHHYIO
B IIOJIHOM 00bEMeE C HeJI0UeTaMu;

3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydawlemMycs 3a padory,
BBITIOJIHEHHYIO B HE TIOJIHOM 0o0beme (He meHee 50% mpaBUIBHO BBITIOJTHEHHBIX
3a1aHUH OT 00IIero o0beMa padoThI);

- OlLEHKAa «HEYAOBJIETBOPUTEIBHO» BBICTaBJIsETCS oOydarouiemycs 3a padory,
BBITIOJTHEHHYI0O B HE MOJAHOM oOwveme (MmeHee 50% NpaBUIBHO BBINOJIHEHHBIX

3a1aHui OT 0011Iero 0ObemMa paboThl).
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Xox paboTbl

[Tpumep 1. B xopobke comepxkatcst 3 Oenbix U 3 kenTbix Tabnetku. M3 kopoOku
JIBaYKIbl BBIHUMAIOT HayraJ Mo OJHOM TalJeTKe, He BO3Bpallas ux B KopoOky. Haiitu
BEPOSATHOCTh MOSABJICHUS OENbIX TAOJETOK MpH BTOPOM HUCHbITaHUM (COOBITHE B),
€CJIU TIPU TIEPBOM HCIIBITAHUM Obljla M3BJICUCHA JKeJTas TabsieTka (coObITHEe A).
Pewenue: Tlociie mepBOro UCHBITAHUS B KOPOOKE OCTAIOCh 5 TaOJETOK, U3 HUX 3
oenbix. Mckomoe ycnoBue BepositHocT: P(B/A)= 3/5 =0,6.

[Ipumep 2. B kopoOke HaxomuTcs 8 KpacHBIX U 6 Oenbix TabneTok. M3 KopoOku
MOCJIEIOBATEIbHO 0€3 BO3BpAllEHUs U3BIIEKAlOT 3 TabieTku. HailTu BeposSTHOCTH
TOT0, 9TO Bce 3 TaONCTKU OeIIbIC.

Pewenue: O603naunm; A - iepBas Tabyerka O6emnasi, A, - BTopas Tabierka oemas, As

- TpeThs TabyieTka Oenast. P(A1A2 A3)=P(A1)P(A2 /A1) P(As /A1 A);
6 5 4 6 5 4 5

P(Al): E; P(Az/Al): E; P(A3/A1A2) = E; P(A) = P(A1A2A3) =14 13 12 91
= 0,055.

[Tpumep 3. Ilycth uMeEOTCS CleAyrOIMe COObITUS: A — «U3 KOJOJbI KapT BBIHYTa
nama»; B — «u3 KOoJIoApl KapT BbIHYTA KapTa MUKOBOM MacTu». UTO MpeacTaBiseT
coOoit coosiTie AB? Pewienue: AB ecTh coObITHE «BBIHYTa Aama nuk». CoobiTue B
Ha3bIBAIOTCS HE3aBHUCHUMBIMH OT COOBITHUS A, €clii TOSBICHHE COObITUA A He
U3MEHSET BEPOATHOCTH MOSIBICHUS COObITHS B.

BeposTHOCTB MOSBIIEHUS HECKOJIBKUX HE3aBUCUMBIX COOBITHI paBHA MPOU3BEIEHUIO
BeposiTHOCTEM 3TUX coObiThii: P(A-B)=P(A)- P(B).

st 3aBucuMebix coObituii: P(AB)=P(A)-P(B/A). BeposiTHOCTh mpou3BeeHHs IBYX
COOBITUI paBHA NPOU3BEACHUIO BEPOSTHOCTH OJHOTO M3 HUX Ha YCIOBHYIO
BEPOATHOCTh JIPYroro, HaWJEHHYI0 B TPEINOJOKEHUH, YTO TMEpPBOE COOBITHE
MIPOU3OIILIO.

[Ipumep 4. HaiiTu BEpOSITHOCTH COBMECTHOTO TOSIBJICHHS TepOa TpH OIHOM

11
6pocannu 1ByX MoHeT. Pewenue: P(AB)=P(A)-P(B)=2 2 4

[Ipumep 5. B naboparopum pabotaroT 7 *eHIIMH U 3 MyXuuHbl. CroydailHbIM

00pa3oM U3 YUCIIA ITUX COTPYTHUKOB JJIs1 HAYYHOU KOH(EPEHIIMHU BEIOMPAIOTCS OJTUH
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JTOKJIATYUK W OJWH coAOoKiaauuk. KakoBa BEpOSTHOCTb TOrO, YTO JIOKJIAJIUYUKOM
OyneT BeIOpaHa KEHIIMHA, a COAOKIATINKOM — MY>XKIHHA?

ITycTh coObITHE A — MOKIATYMKOM BhIOpaHa KEeHIMHA, COObITHE B — comokmaunk —
MYyKYHHA.

1-# croco0. BepodaTHOCTh TOrO, YTO CHavalla BRIOWpAJICsl OCHOBHOM JIOKJIATUUK U UM
7

OKazajach >KEHIIMHA (HacTynuiao coOwiThe A), paBHa P(A)=10. BeposiTHOCTH TOTO,

YTO BTOPBIM BBIOUPAJICA COAOKIATYMK W UM OKazaJlcsi MY>KUYMHA (IIPOU3OILIO0

coObITHE B), BhIUMCHsSETCS MpU YCIOBUU, YTO TIEPBOM yke Oblja BbIOpaHa KEHIIMHA,
3 1 7

_1 7
T. e. P(B/A)=2 ~ 3. Ilo popmyne umeem P(AB) = P(A)-P(B/A)= 10

1
3 30.

2-i1 cnoco6. BeposTHOCTH TOro, YTO MEPBBIM BHIOMPAJICS COJMOKIAAYUK M UM
oKazajicsi MyxurHa (rpousonuio coosite B), pasna P(B)=A. BeposiTHOCTH TOTO, YTO

BTOPBHIM BBIOMpaJICS JOKJIQAYUK M UM OKaszajgach KeHIHMHa (coObiTHe A),

7
BBIYMCIISIETCS IPU YCIOBHH, YTO MEPBBIM YK€ BbIOpaH MykuuHa, T. €. P(A/B) = 9. Ilo

7

2 Z
30.

dbopmyne nomydaem P(B/A) = P(B)-P(A/B)= 10

7
K
3aoanus:

1. I3 xomoas! B 36 KapT HayZady BEIHUMAETCS OfHA KapTa. BBISICHUTE, SBISIOTCSA JIX
He3aBUCUMBIMU coObITust A U b, ecniu A — mosiBuiics kopoib, b — BbeIHyTa KapTa
YEpPBOBOU WJIU

IMMKOBOW MAcCTH.

2. U3 xononbl, comepxkaimieil 36 KapT, MOCIEAOBATEIbHO BBIHUMAIOTCS 2 KapThl.
PaccmoTpum cobObitust A u b, rie A — BTOpPBIM BBIHYT Ty3, b — IEpBBIM BBIHYT TY3.
3aBHCHUMBI I COOBITHS A 11 B?

3. Ha cronie nexar 4 cuHUX U 3 KpacHbIX KapaHjaiia. PegakTop ABaXKIbl HAayra
OepeT Mo OgHOMY KapaHAally U oOpaTHO WX HE KianeT. HaliTh BEpOATHOCTH TOTO,
4yT10: 1) BTOpHIM OBLT B3ST KpacHBIM KapaHIaAll MpPHU YCJIOBHH, YTO MEPBBIM OBLI
CHUHUM; 2) BTOPHIM B3SIT CHHUM KapaHJall MPU YCIOBHUU, YTO TEPBBIM OKa3aJICs

CUHHMI1; 3) BTOPHIM B3SIT CHHUI KapaHJalll MPU YCIOBUHU, YTO TIEPBBIM ObLT KPACHBII;
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4) BTOpPBIM B3AT KpAaCHbIA KapaHJalll MpH YCJIOBUHU, YTO IEPBBIM TAKKE OKa3ajcs
KpAaCHBIM KapaHJaml.

4. U3 smuka, conepxaiiero 4 6enbix 1 5 KpaCHBIX 1IApOB, 2 pa3a Hayraj U3BJICKAIOT
0 OJIHOMY IIapy, He BO3Bpamias ux oOpartHo. Haiftm BeposTHOCTH TOrO, 4TO: 1)
BTOPBIM H3BJICYEH KPACHBIM IIAp NPH YCIOBUHU, YTO MEPBBIM TAKKE OKa3aJCs
KpacHbI map; 2) 06a pa3za U3BJICKAIUCh KPACHBIE HIAPHI.

5. U3 umcen 1, 2, 3, ..., 11, 12 cay4yaitHpiM 00pa3oM BBIOHMPAIOT OJHO YHUCIO U
paccMaTpHUBaIOT JBa COOBITUS: A — BbIOpaHO YeTHOE uuciio, B — BhIOpaHO yuco,
KpaTHOE TpeM. BBISICHUTD, ABJISIIOTCS Ji COOBITHSL A U B He3aBUCUMBIMU.

6. B M3roTOBIEHHON NapTUH JAETCKUX MSYEl BEPOSTHOCTH MOSIBICHUS OPaKOBaHHOTO

3
msaya paBHa 0,004. [Ipou3BoiabHBIM 00pa3oM B KpAaCHBIM LBET OKpAUIEHBI ¢ BCEX

MSIYEH, @ OCTAJIIbHBIE MSYM OKpalleHbl B CHMHUW. KakoBa BEpPOSATHOCTH TOrO, 4YTO
HayTaJl BEIHYTHIA Ms14 OyJIeT HeOpaKOBaHHBIM U KPACHBIM?

7. Tpu CcTpesKka HE3aBUCUMO APYT OT APYra CTPENSIOT 110 MULIEHU IO OJJHOMY pasy.
BepositTHOCTH monafaHus B MUILIEHB Il HUX paBHbI cooTBeTCcTBEHHO 0,2; 0,5 1 0,4.
HaiiTu BeposTHOCTB TOTO, YTO BCE TPU CTPEJIKA NONAAYT B MUIIEHb.

8. BepoatHocTh momnaganus B MUIIEHb cTpenkoM pasBHa 0,6. KakoBa BeposTHOCTH
TOr0, 4TO CTPEJIOK IIOIIaJaeT B MHUIIEHb B KaXIOM M3 JABYX IOCJIEIOBATEIbHBIX
BBICTPEJIOB?

9. BeposiTHOCTh TIOpa)K€HUS IelM TepBbIM opyaueM pasHa 0,7, a BropeiM - 0,6.
HaliTu BeposATHOCTb MOpak€HUs LEAM OOOMMH OPYIUSIMH, CTPEISBUIMMHU
HE3aBHCUMO JIPYT OT ApYra.

10. B ypne 2 6enbix, 3 KpaCHBIX U 5 YEpHBIX MIapOB. J[BaKIbl BHIHUMAIOT 110 OJHOMY
1iapy ¥ BO3BpAILlAlOT UX 00paTHO B ypHY, KakoBa BEpOSITHOCTb TOTO, UTO: 1) nmepBbIM
BBIHYT KpPACHBIM IIap, a BTOPBIM - YEpHbIH; 2) MEpBbIM BBIHYT YEpHBIA IIap, a
BTOPBIM - O€IIbII?

11. bpocarot Tpu urpasnbHbeie KOCTH. HaliTh BEpOATHOCTH BBINIAAEHUS YETHOTO YHCIIA

OYKOB Ha KaKJIOM KOCTH.
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12. JIBaxxasl OpocaroT urpaibHyro KocTb. CoObiTHE A — mpu HepBOM OpocaHuu
BBIMIAJIO 6 OYKOB, cOObITHE B — B pe3ysnbpTare BTOPOro OpocaHus MOSBHIOCH YHCIIO
OYKOB, KpaTHOE TpeM. Halitu BeposiTHOCTh coObITHS AB.

13. JIBaxk1ip1 OpocaroT UrpajibHyt0 KOcTb. CoObITHE A — MEPBBIA pa3 BBINAIO YETHOE
4KcIo, coobiTue B — BTOpo# pa3 BeIMasio 4YMCio, MeHbliee Tpex. HailTu BeposiTHOCTD
coObITust AB.

14. BepossTHOCTS TTONIafaHus B IeJb TP CTpeNbOe U3 Tpex opyauit tTakosa: P1=0,75;
P,=0,8; P3=0,85. KakoBa BeposTHOCTb XOTSI ObI OJTHOTO TTOMNagaHus (CoObITHE A) TpH
OJIHOM 3QJINE U3 BCEX A3TUX OPYyAUN?

15. /IBa cTpenka CTPEJSIIOT M0 MHIIEHHW. BEpOSATHOCTH NMOINAJaHHs B MHUIICHb IPH
OJIHOM BBICTpENE JUIs mepBoro crpenka pasHa 0,7, a musa Broporo — 0,8. Haittu
BEPOSITHOCTH TOTO, YTO MIPU OJTHOM 3aJI1I€ B MUIIEHb MOMAET TOJbKO OJAUH CTPEJIOK.
OTBeTbTE Ha KOHTPOJIBHBIE BOIPOCHI

1) naiite KJ1accuuecKoe onpeesieHue BEPOSITHOCTU

2) npuBeaUTE IPUMEPHI 00JACTEH, I IPUMEHSIETCS TEOPUS BEPOSATHOCTH MPHU

HCCIICIOBAHUM KaKUX-JIMOO ITPOIIECCOB.

IMPAKTUYECKAS PABOTA Ne 99
CocraBiieHue 3aK0Ha pacnpe/eseHusi JUCKPETHOM CIy4aHO! BeJTHIUHbI

U BbIYHCJICHHE €€ YUCTOBbIX XaPAKTePUCTHK

Hean padorbl: Hayunthes pemaTs 3a/1a4u ¢ UCIOIb30BAHUEM 3JIEMEHTOB
MaTeMaTUYECKOW CTATUCTUKH.

PesyabTartsl:

npeomemHuuvle:

- c(OpMUPOBAHHOCTh NPEACTABICHUM O TMporeccax U SBICHUSAX, HMEIOIIHNX
BEPOSATHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUDE,
OCHOBHBIX NOHATHUAX DJIEMEHTAPHOU TEOPUM BEPOSATHOCTEH; YMEHUU HAXOAUTHh U
OLICHUBATh BEPOSITHOCTH HACTYIJIEHUSI COOBITUH B MPOCTEHIIMX MPAKTHUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTHUKU CIIyYalHbIX BEJINYUH;

Memanpeomemmuoie:
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- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIbHON MH(POPMAILIMOHHO-TIO3HABATEIbHON
JESTeIbHOCTH, BKJIIOYash YMEHHE OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX
uHboOpMaIlMM, KPUTUYECKH OILEHUBATh M HUHTEPHPETUPOBATH HH(MOpMAIHIO,
MOJTy4aeMyI0 U3 Pa3INYHBbIX HCTOYHHUKOB;
- BJIaJICHUE HABBIKAMU IO3HABATEJIbHOM pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUNA M MBICIUTENIbHBIX IPOIIECCOB, UX PE3YJbTATOB W OCHOBAHMM, TPaHUIL
CBOCTO 3HAHMS W HE3HAHWS, HOBBIX IMO3HABATEIBHBIX 33/Ja4 M CPEICTB IS HX
JTOCTUXKEHUS;
- TOTOBHOCTH U CIIOCOOHOCTh K CaMOCTOSATEIHHON MH(POPMAIIMOHHO-TIO3HABATEILHON
JESTENIbHOCTH, BKJIIOYash YMEHHE OpPHUEHTHUPOBATHCS B PAa3IMUYHBIX HMCTOYHHKAX
uHpoOpMalMy, KPUTHYECKH OLEHUBaTh M HMHTEPIPETUPOBATH HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3INYHBIX HCTOYHHUKOB;
Buowl oeamenvnocmu:
PaccMoTpenue mnpumepoB BbIUMCIEHMS BeposTHOCTe. Pemenue 3amau  Ha
BBIYHCIICHUE BEPOATHOCTEH COOBITUH. Pelienne npakTuyeckux 3agad Ha o0paboTKy
YHCJIOBBIX JIaHHBIX, BBIYMCIICHUE UX XapaKTEPUCTUK
Kpurepuu onenuBanus:
1. OIICHKA «OTJIMYHO» BBICTABJISAETCS OOydaromemycsi 3a padoTy, BBIITOJIHEHHYIO
0€301M00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PELICHMUI;
2. OLICHKA «XOPOLIO» BBICTABISETCS 00yUaromeMycs 32 padoTy, BBIIIOJHEHHYIO B
MOJIHOM 00bEME C HET0UETaAMU;
3. OLICHKA «YJOBJIETBOPUTEIHLHO» BBICTABIIACTCS OOydawleMmycs 3a padorty,
BBITIOJIHEHHYIO B HE TNOJHOM 00beme (He meHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3aIaHUH OT 00IIero o0beMa padoThI);

- OLEHKAa «HEYAOBIIETBOPUTEIBHO» BBICTABISETCS oOOydaromieMycsi 3a padory,
BBITIOJIHEHHYI0O B HE TMOJMHOM o0beme (MeHee 50% mpaBUIBLHO BBITOJHEHHBIX
3aJlaHuii OT 00ITIeT0 00BeMa PaboThI).
Xoxa padoTsl
[Tpumep 1. Ha myTtu nBwxenHuss aBTomamuHbl 4 cBetodopa, KaxAbld U3 KOTOPBIX

3ampellaeT JajlbHENIee IBUKEHUE aBTOMAlIMHbI ¢ BeposiTHOCThiO 0,5. Halitu psn

231



pacmpeneneHus dnuciia cBeTopopoB, MPOUICHHBIX MAITMHOW J0 TEPBOW OCTAaHOBKH.
Yemy paBHbI MAaTEMaTUUYECKOE OKUIAAHUE U IUCIIEPCUS ITOU CITydyallHON BEIUYHHBI?
Pemenue: [lycte X — AuckpeTHas ciiydaiiHasi BeIMYMHA, paBHAsl YUCIy CBETO(OPOB,
IIPOMJIEHHBIX aBTOMOOWJIEM JI0 TIEPBOM OCTAHOBKH, OHA MOKET IPUHUMATh 3HAUYCHHUS
0,1,23,4.

Crnyuaiinast BenuurHa X MPUHUMAET 3HaYeHue paBHoe 0, €Ciii aBTOMOOWIIb MOMall Ha
3ampenannii CUTHAJI Ha MEPBOM ke cBeTodope, BeposTHOCTH 3Toro P(X=0)=0,5.
Crnyuaiinast BennunHa X NPUHUMAET 3Ha4€HHE paBHOE 1, €ciii aBTOMOOWIIb ITpoexat
Ha NEpPBOM CBETO(OpE W MoNajl Ha 3ampeniarollui CUTHAJ Ha BTOPOM cCBeTo(dope,
BEpOATHOCTH 3TOr0 P(X=1)=0,5- 0,5=0,25.

Cnyuaiinast BenmnunHa X IPUHUMAET 3HAY€HHE PaBHOE 2, €CJIM aBTOMOOMIIb Mpoexa
Ha MEPBOM U BTOPOM CBETO(OpE M MOMAJ Ha 3alpellaloliMii CUTHAJI HAa TPEThEM
ceerodope, BepossiTHOCT 3Toro P(X=2)=0,5- 0,5-0,5=0,125.

Cnyuaiinast BenuunHa X NIPUHUMAET 3HAU€HHE paBHOE 3, €CJIM aBTOMOOMIIb Mpoexal
Ha MEPBOM, BTOPOM M TPETbEM CBETO(OpE M MOMAJ Ha 3anpeujaroluii CUTHAJI Ha
geTBepTOM cBeTo(Ope, BepoaTHOCTH 3Toro P(X=3)=0,5-0,5-0,5-0,5=0,5* =0,0625.
CrnyyaiiHast BenmnunHa X NPUHUMAET 3HAY€HHE paBHOE 4, €CIM aBTOMOOMIIb Mpoexall
Ha Bcex 4 cBerodopax, BepoATHOCTL 3Toro P(X=4)=0,5%=0,0625. Takum o0pa3om,

3aKOH pACHpPENEIICHUS CIIyYalHOM BETUYUHBI X UMEET BU/L:

Xj 0 1 2 3 4
pi 05 0,25 0,125 0, 0625 0,0625

PacueTsl mpon3BeneHbl NPaBUIbHO, TaK Kak cymma Y pi =I.
MareMaTnyeckoe OKuJaHue:

M(X)=Y xi-pi = 0-0,5+1-0,25+2-0,125+3-0,0625+4-0,0625=0,9375.

Jucnepcus: D(X) = T XD~ (M(x))z =
=02-0,5+12%-0,25+22:0,125+32%-0,0625+42-0,0625 - 0,9375% =1, 434,

[Ipumep 2. VCTPOWCTBO COCTOMT M3 TPEX HE3aBHCHMO PabOTAIOIIMX 3JIEMEHTOB.
BeposATHOCTB OTKa3a KaXI0ro 3JIeMeHTa B 0HoM ombite paBHa 0,1. CocTaBUTh 3aKOH

pacupeacsicHus 4Yucjia OTKa3aBIIMX J3JICMCHTOB B OJHOM OIIBITC, IIOCTPOUTH
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MHOTOYTOJIbHUK pacnpeaenenus. Haittu ynkuuto pacnpenenenus F(x) u moctpoutsb
ee rpaduk. HailtTu wmarematuyeckoe OXUAAHHE, JUCIEPCHUI0O U  CpelHee
KBaIpaTUYECKOE OTKJIIOHEHNE JUCKPETHOU CIIy4allHON BEJINYMHBI.

Pemenwe: 1) JluckperHas cirydaiiHas BeTUIHHA X={9YHCIIO OTKA3aBIINX JJICMCHTOB B
OJTHOM OIBITE} HMMEET CIEAYyIOIIUe BO3MOXHBbIE 3HadeHus: X1=0 (HM OJuH U3
AJIEMEHTOB YCTPOMCTBA HE OTKa3all), Xo=1 (O0TKa3aJ OAMH 3JEMEHT), X3=2 (0TKa3aJo
JIBa DJIEMEHTA) U X4=3 (0TKa3aJau TPU DJIEMEHTA).

OTka3pl 2JEMEHTOB HE3aBHCHMBI APYI OT Jpyra, BEPOSTHOCTH OTKa3a KaXKJIoro
AJIEeMEHTa paBHbBl MEXAy Cco000i, mo3ToMy npuMeHuMa popmyna bepHyiu.
YuuteiBas, 4yro, no yciosuwo, n=3, p=0,1, q=1-p=0,9, onpenenum BeposTHOCTH
3HAYCHUN:

P3(0)=Cs°p° ¢*° =g =0,9° =0,729;

P3(1)=Cs'ptg*t =3*0,1*0,92 =0,243;

P3(2)=C3? p?q*2 =3*0,12%0,9=0,027;

P3(3)=C3®p3 >3 =p3=0,1% =0,001;

ITposepka: > pi = 0,729+0,243+0,027+0,001=1.

Takum 00pa3oM, HCKOMbBIA OMHOMHAJIBHBIN 3aKOH pacnpenesieHus X UMeeT BU/L:

3HaueHu X; 0 1 2 3

Bepostaoctm p; | 0,729 | 0,243 | 0,027 10,001

2) JIns MOCTPOCHHMSI MHOTOYTOJbHUKA PaCHpPEICICHUsS CTPOMM HPSIMOYTOJBHYIO

CUCTEMY KOOpJUHAT.
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0,5 < WS \

044 \

02 T

0,1 M3

[Io ocu abcuucc OTKJIAIbIBa€M BO3MOXHBIE 3HAYEHHUSA Xi, @ 1O OCH OpAMHAT —
COOTBETCTBYIOIIME UM BeposTHOCTH Pi. [Toctpoum Toukn M1(0;0,729), M2(1;0,243),
M3(2;0,027), Ma(3;0,001). CoenriHUB 3TU TOYKH OTPE3KAMH IMPSMBIX, MOJIydaeM
HMCKOMBIH MHOTOYTOJIBHUK Pacpe/IeICHUSI.

3) Haiinem dynkuuro pacnpenenenuns F(x) = P(X<x):

-~

0 npH x=<0.
0.729 mpu 0<x <1
F(x)=10.972 mpul<x<2..

0999 mpH2 <X <3
1 IIpH X > 3.

s x<0 umeem F(x)=P(X<0)=0;

st 0<x<1 umeem F(x)=P(X<1)=P(X=0)=0,729;

g 1<x<2 F(x)=P(X<2)=P(X=0)+P(X=1)=0,729+0,243=0,972;

i 2<x<3 F(x)=P(X<3)=P(X=0)+P(X=1)+P(X=2)=0,972+0,027=0,999;

st x>3 0ynet F(x)=1, T.x. coObrTie nocrtoBepHo. Toraa rpadbuk GyHKIUN:
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Fix)

0,999—————7————_

0,972

|

0"_29 o S—

[S9]

(8]

"
v

_ﬂ -
4) s OWHOMHMAILHOTO  pacmpeleieHus X:  MaTeMaTHYeCKOe  OXKHJIaHHe
M(X)=np=3*0,1=0,3; JTUCTIePCHsT D(X)=npq=3*0,1*0,9=0,27; cpeanee
KkBazparndeckoe oTkIoneHue o(X)=\VD(X )=V0,27~0,52.

3agaHus:

l. 3apmaroT 1M 3aKOHBl pACOpPENENICHHs] AUCKPETHOM CIy4YalHOW BEJIMYHMHBI

CIeAYIOIINE TaOIUIIbI?

A) 1l 2 3 4 B x1l 2 3 4
P, 01 04 03 02 P. 01 02 03 05

2. B notepee Boimymieno 100 OunetoB. PaswirpsiBasics oguH Bemrpsii B 50 y.e. u
necats Bbiarpeimed no 10 y.e. Haltu 3akoH pacnpeneneHus BEJIWYUMHBI X —
CTOMMOCTH BO3MOYKHOTO BBIMTPBILLIA.

3. BeposATHOCTh TOTO, YTO MOKYIMAaTelb O3HAKOMUJICS 3apaHee C peKiIamMoil ToBapa
paBHa 0,6 (p=0,6). OcyiiecTBisieTcss BBHIOOPOYHBIM KOHTPOJh KadecTBa PEKJIaMbI
IIyTEM OIpOCca MOKyHaTeJIed JO NEPBOro, U3yYMBIIEro pekiaamy 3apanee. CocTaBUTh
PAI pacnpeaesieHusl KOJMYECTBA ONMPOUIEHHBIX MOKYATENEH.

4. TlycTh 3a/1aH 3aKOH paclpeAesieHHsl CITy4ailHON BETMYUHBI X:
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X |1 2
P 10,2 |08

Haittu €€ uncnoBeie XapaKTEPUCTUKHU.

7. I[HCerTHaH cnyqaﬁHa;I BeMYMHA X 3alaHd 3aKOHOM PaCIIPCACIICHUA

X 1 4 8

P 0,3 0,1 0,6

Haittu dynkmuto pacnpenenenus F(X) u moctpouts ee rpaduxk.
8. CocTaBUTh 3aKOH pacIpeneseHUs Cay4yailHOW BeIMYMHBI X - YUCIA BbIMAJCHUN
MATEPKHU MPU TpeX OpocaHusax urpaibHoil kocTH. Berancnute M(X), D(X), o(X) atoi

BCJIMYMHBI.

HPAKTHYECKASA PABOTA Ne 100
PenieHyne npakTu4ecKux 3a71a4 HA 00padOTKY YHUCI0BbIX AAHHBIX, BBIYHCICHUE

X XapaAKTEePUCTHK

Hean paborei: HayunThes pemats MpakTHYECKHe 3a1a4n Ha 00paboTKy

YUCJIOBBIX JIAHHBIX.

PesyabTarsi:

npeomemmuuwle:

- c(OPMUPOBAHHOCTh NPEJICTAaBICHUM O Tpoueccax M SABICHUSIX, HMEIOIINUX
BEPOSITHOCTHBIA XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHDE,
OCHOBHBIX TOHATHAX JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHUA B MPOCTEHIIMX MPAKTHUYECKUX
CUTYalIMsIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyHaHBIX BEJIUYMH;

- BJAJCHUE HAaBBIKAMHU HCIIOJIb30BAHHS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM Mpu
pELIeHUH 3a]a4;

Memanpeomemuule:

- BJIQJICHHE HaBBIKAMU IMO3HABATEIbHOM peQIeKCMH KaK OCO3HAHHUS COBEPIIAEMBIX

HCﬁCTBHﬁ U MBICIIMTCIIBHBIX IIPOOCCCOB, HMX PC3YJIbTATOB H OCHOBaHHﬁ, I'paHuIl
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CBOEr0 3HAaHMS W HE3HAHMS, HOBBIX II03HABATENBHBIX 337a4 W CPEACTB IS MX
JTOCTHKEHUS;

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOM MH(DOpMaIMOHHO-TI03HABATEIHHON
NEeSATENbHOCTH, BKIIIOYAas YMEHUE OpPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHKAX
uHboOpMaIlM, KPUTUYECKH OILEHUBATh M UHTEPHPETUPOBaTH HHMOpMAIHIO,
MOJIy4aeMYI0 U3 PA3IMYHbIX HCTOYHUKOB;

Buowt oeamenvrnocmu:

O3HakoOMIIEHHE C MPEACTABICHUEM YHUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
Pemenne mpakthyeckux 3azady Ha oOpaOOTKY YMCIOBBIX JAHHBIX, BBIUMCIECHUE UX
XapaKTEPUCTHK.

Kpurepuu onennBanus:

1. OLICHKA «OTJIMYHOY» BBICTABIISIETCS 00yYaromeMycsi 3a padoTy, BBIITOJIHEHHYIO
0€3011n00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAILHOCTH BEIOPAHHBIX PEIICHUI;
2. OLIEHKA «XOpOIL0» BBICTABISIETCS O0yyarouemMycs 3a padoTy, BBIITOJHEHHYIO
B [TIOJIHOM 00BbEME C HEJJIOUETAMU;

3. OIICHKA «YIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydammieMycs 3a paborty,
BBITIOJIHEHHYIO B HE NOJHOM o0beme (He meHee 50% MpaBUIILHO BBINOJHEHHBIX
3a1aHUH OT 00IIero o0ObeMa paboThI);

- OIICHKa «HEYJIOBJIETBOPHUTENIBLHO» BBICTAaBIAETCA oOydaromeMycs 3a padory,
BBINIOJIHEHHYI0O B HE MOJHOM oObeme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3a1aHui OT 00I1Ier0 0OBheMa paboThl).

Xoa padoThi:
Kax noctpouts Bapuanmonssiii psia B Excel
BapuannoHHbIi pssl MOXKET OBITh:

- IMCKPETHBIM, KOTJIa U3y4aeMblil MPU3HAK XapaKTEPU3yeTCsl OMPEAeIEHHBIM
YUCJIOM (KaK MPaBUIIO LIEJIBIM).

- UIHTEPBAJIbHBIM, KOT/Ia OMPEICIICHBI TPAHUIIBI «OT» U «J10» JJIs1 HEPEPHIBHO
BapbUPYEMOro npu3Haka. THTepBaibHBINA P TAKKE CTPOST €CIIA MHOKECTBO
3HAYEHUN JTUCKPETHO BapbHUPYEMOr0 MPHU3HAKA BEJIUKO.

PaCCMOTpI/IM IMPUMCEP MOCTPOCHHUA AUCKPETHOI'O BApUALITMOHHOI'O psAaa.
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[Tpumep 1. IMeroTcst TaHHBIE O KOJMYECTBEHHOM cocTase 60 cemeil.

[TocTpouTh BapUaALIMOHHBIN PSI/T U MIOJUTOH pacCTpe/IeTICHUS

Pewenue.

AJITOPUTM MOCTPOEHHUS BAPUALMOHHOTO Psijia:

1) Otkpoem Tabmuibl Excel.

2) Beenem maccuB naHHBIX B quanazoH Al:L5. Ecnu Bl u3ydyaeTe 10KyMEHT B
anexkTpoHHOoM dopme (B hopmare Word, Harpumep), 1Sl ITOTO T0CTATOYHO
BBIJICJIUTH TAOJIHITy C JAHHBIMHU U CKOIIUPOBATH €€ B Oy(dep, 3aTeM BBIJICTUTh STYCHKY
Al ¥ BCTaBUTH JaHHBIC — OHA ABTOMATUYECKHU 3aAMMYT MOIXOASAIINNA THANIa30H.

3) [logcunraem 06beM BBIOOPKHM N — YKCIIO BBIOOPOYHBIX JAHHBIX, JJI 3TOTO B
sueiiky B7 BBesieM dopmymy =CUET(A1:L5). 3amMeTum, 9TO /15 TOTO, YTOOHI B
(hopMyIly BBECTH HYKHBII JUaNa3oH, HE00sA3aTEIbHO BBOJUTH €r0 0003HAYCHHUE C
KJIaBUATYPbI, JOCTATOUYHO €r0 BBIICIUTD.

4) OnpeneM MUHUMAJIBHOE U MaKCUMaJIbHOE 3HaUC€HHUE B BEIOOPKE, BBEISI B STUCHKY
B8 dopmyny =MUH(A1:L5), u B siueitky B9: =MAKC(A1:L5).

Puc.1.1 Ilpumep 1. llepsuunas obpabomka cmamucmuyeckux OGHHbIX 8 MabdaUyax

Excel
‘,..)/
- FnasHas Bcraska PasmeTka cTpaHuub Dopmynst AaHHeie PeueHsnposanue Bua
&b ST
Bcrajsnm X X Y N SD-A =E = =|EE
Bydep obm... '+ Wpuodr BripasHusaHue Yucno Cruam Avenku
CYMM v X [ | =MAKC(A1:L5)
A B C D E F G H | J K L
1] 2 4 5 6 5 2 4 1 4
2 4 3 3 < 4 4 4 5 5 3 4 :
3 3 4 3 5 4 3 5 3 2 3 4
4 6 5 - 4 4 2 3 4 4 6 5 1
5 5 2 6 2 3 3 - 5 - 4 6 4
6
7 |n 60
8 min 1
9 max I:MAKC(ELLS)
10 [ MAKC(umncnol; [uncno2]; ... reciimen

5) Hanee, noArOTOBUM TaOJUILy JJISl IOCTPOEHUS BAPUAIMOHHOTO Psifia, BBEAS
Ha3BaHMS JJISI CTOJIOIAa MHTEPBAJIOB (3HAYCHUH BapyUaHThI) U CTOJIONA YacToT. B
cToJI0e1] MHTEPBAJIOB BBEIEM 3HAUCHUS NIPU3HAKA OT MUHUMaILHOTO (1) 110
MakcuMalibHOTO (6), 3aHsIB quamna3zon B12:B17.

6) Beigenum ctosnberr yactoT, BBeseM dopmyny =HACTOTA(A1:L5;B12:B17) u
HaxxMeM couetanue kinaBuil CTRL+ASHIFT+ENTER
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Puc.1.2 lpumep 1. Ilocmpoenue 6apuayuonio2o psioa

1 NaBHaA DCTaBKa FA3METKa CTpaHuubi WwopmMynet HaHHbBIE FEUEHSMPOBAaHNE ouna
s i e T

Boaswrs |, (K & 4 | |[===|Eg s '
Bydep o6m... = WpudpTt BripaBHUBaHME Yucno Ctuaun Auenkn

CYMM v XV ﬁrJ =4YACTOTA(A1:L5;E8:E13)

A B & D E F G H | J K L
] 2 4 5 6 5 2 3 F 1 F 3 3
2 4 3 3 4 4 4 4 5 5 3 1 i
3 3 < 3 3 4 3 5 3 3 2 3 <
a4 6 5 4 4 4 2 3 4 4 g 5 1
5 5 2 6 2 3 3 5 4 4 6 4
6
7 |n 60 BapMaHTa X uyacroTta ni
8 min 1 1 =HACTOTA(A1:L5;E8:E13)
9 'max 6 2 [ YACTOTA(MaccuB_aaHHEI; MACCMB_MHTEpBANOB)
10 3
11 4
12 5
13 6
14

rediiman

7) 7151 KOHTPOJISI BBIYMCIUM CyMMY 4acToT npu oMoy ¢pyHkuuu CYMM (3Hauok
¢bynkuuu S B rpynne «PenaktupoBanue» Ha BKIaake «l JaBHas»), BBIMUCICHHAS
CyMMa JIOJKHA COBIACTh C PaHEE BHIUMCICHHBIM 00BEMOM BBIOOPKH B suciike B7.
IHocTpoum moJMrox:
1) BbLAENMB MONYYEHHBIM JMana3oH YacToT, BblOepeM KomaHay «I'padux» Ha
BKiaznke «BcraBkay. [lo ymomyaHuio 3HAUEHUSIMM Ha TOPU3OHTAILHON OcH OyAyT
MOPSIIKOBBIE YHUCJA - B HallleM ciy4dae oT 1 70 6, 4TO COBHAAAeT CO 3HAYEHUSMHU
BapUaHThI (HOMepamMu Tapu(HBIX pa3psiioB).
2) Ha3zBanue psina auarpaMmsbl «psifi 1» MOXHO TUOO U3MEHHUTH, BOCIIOIb30BABIINCH
TOM k€ omniuen «BeIOpaTh JaHHBIC» BKIATKU « KOHCTPYKTOP», THOO MPOCTO yIATUTh.
Puc.1.3. Ilpumep 1. [locmpoenue norueona uacmom

LI

DN AN

Luarpisss 5 -

8

|

mapsants X wactota ni

o
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ITpoBenuTe aHamM3 OaHHBIX TONOBHIX YPOBHEH MPHOBUIH OBYX
KOMITAHHII.

Haiigute cpenHee 3sHaueHHE M CTAHOAPTHOE OTKIOHEHHE
TMPHOBLIH 1A K&KIOH KOMITAHHIL.

CpaBHHTE PE3YIETATHE HX OSATENRHOCTH 3a 10 et
JleATeNBHOCTE KAKOIl M3 KOMIaHui, mo BameMmy MHeHHro, 0omee

yCIemHa?

Tom Computers Comp Toukaru
2000 142 -6,2
2001 123 13,3
2002 -16,2 -3.4
2003 154 27.3
2004 172 282
2005 103 145
2006 6.3 -2.4
2007 -1.8 -3.1
2008 14 15,6
2009 122 18,2

Uro0mI BRIACHHTD, KaKHE CYMMBI TPATAT CTYOCHTBI BETOPOTO

Kypca B TEYSHHH HEJIENH, MHTAACH B CTYIEHYECKOI CTONOBOIL,
ObLT mpoeenéH ompoc 20 cy4aiiHo 0TOOPAHHBIX CTYIEHTOB,
KOTODBIiT [l CHEIVIOMHE PE3VIBTATHL
220,315,220, 150, 310,310, 225, 178,272, 310, 190, 145, 150,
220, 285,112,150, 320, 310, 220
(NaHHBIE YCIIOBHBIE).

Haiimite cpennon apHYMETHUECKYI0, MOy H
CPEeIHEKBAMPATHYE CKOE O TKIOHEHHE PANA JAHHBIX.
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