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PELHEH3UA

HA MeToJM4YecKHe PeKOMEHJAIUHM IO NPOBeJeHHI0) NPAKTUYECKHUX padoT B
CPeIHUX CNeNMAJbHBIX Y4eOHBIX 3aBeJeHHSX CO CTydeHTamMu 1 KYypcoB ajs
CHeNUATBHOCTEel TexXHHM4Yeckoro mnpoduiass no aucaunianne «MaremaTukay,
cocrasiaenHbienpenogasareasivu FOYpI'TK Masypunoit U.A., TaBxXyTanuHoBoii

9.X., ®auzoBoi J.D.

Hacrosiimme wmeroanueckne pekoMmeHAanuu paccuuTanbl Ha 100 dYacoB w
npeanonaraloT (GOpMUPOBAHUE y CTYJIEHTOB YMEHUW M HABBIKOB, OCHOBAHHBIX Ha
3HAHUM BaXHEHIMX (HaKTOB, MOHATUNA, MATEMATUYECKUX 3aKOHOB U TEOPUN.

MeToandeckre peKOMEHIAIMKA BKJIIOYAIOT B ce0s MEPEUCHb MPAKTHUCCKUX padoT,
TpeOoBaHMs K 0OPMIICHUIO OTYETOB, KPUTEPUU OIICHUBAHUS MPHU BBHITTOJIHCHHH PadoT,
cojiep)KaHue padoT.

B conepkaHuu mpakTUUECKUX pabOT YETKO MPOCIICKUBAIOTCS LIEJIU U X0 padOThI,
JAHbI KOHTPOJIbHBIE BOMPOCHI.

Bonpmoe BHMMaHWE B METOAMYECKHMX PEKOMCHIAIMAX YACICHO pa3paboTke
TpeOOBaHMIA K YPOBHIO OBIAJCHHUS CTYIASHTAMH 00S3aTeILHOTO MHWHHUMYyMa
coziepkaHusi 00pa30BaHMUs.

JlaHHBI BapuMaHT METOJMYECKUX PEKOMEHAAIMM IO NMPOBEICHUIO MPAKTUYECKUX
paboT pa3pabOTaH HA TOJKHOM METOJUYECKOM YPOBHE M MOKET OBITH PEKOMEHI0BAH
JUISl TIOATOTOBKH BBITYCKHMKOB COOTBETCTBYIOIIMX CHEHUAIBHOCTEN TEXHUYECKOTO
npoQus.
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HOACHUTEJBHASA 3AIINCKA

Meroauueckue peKOMEHAAMU ISl TPAKTUYECKUX 3aHATHH 10  y4eOHOi
mucruIuinHe «MareMaTrukay MpeaHa3HadYeHBl I CTYAEHTOB 1 Kypca, 00ydJarommxcs
M0 CTIEIMAIBHOCTSIM TEXHUYECKOTO Mpoduei.

[IpakTrueckue 3aHITHS SBISIOTCS BaXXHBIM 3JIEMEHTOM Y4YeOHOW IUCHIUIUIMHBL. B
MPOIIECCE BBIMOJHEHUS TMPAKTUYECKUX PpabOT oOydarouuecss CUCTEeMaTU3UPYIOT U
3aKpEIUISIOT MOJYYEHHbIE TEOPETUYECKUE 3HAHUS, PA3BUBAIOT WHTEIUICKTYAJIbHBIE U
npodecCUOHANIbHBIE YMEHUSA, (QOPMHUPYIOT HJIEMEHTHl KOMIETCHIMN Oymynux
CIICLIUAJIMCTOB.

[Iporpammoit  ydyeObHOM  auciuiuimHbl  «Marematuka»  npeaycmorpero 100
MPAKTUYECKUX 3aHATUH, HAMPABJICHHBIX HA JOCTHU/KEHHE CICAYIOLIUX Pe3yJIbTATOB:
Juunocmmuoix:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIBHOM SI3BIKE;
HayKH, CpEICTBE MOJECIUPOBAHUS SIBIICHUM U IPOLECCOB, HIEIX U METOoJax
MaTeMaTHKH;

- [OHMMAHME 3HAYMMOCTH MATEMATHKH JUIsi HAYYHO-TEXHUYECKOrO IMporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHUA K MATEMAaTHKE KaK K YacTH OOIIEeYeIOBEYECKOM
KyJbTYpbl 4Y€pe€3 3HAKOMCTBO C HWCTOPUEH Pa3BUTUS MATEMaTHUKH, 3BOJIOLIMEN
MaTEeMaTUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO  MBINIJICHUS, MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
AITOPUTMUYECKOHN KYJIbTYpPbl, KPUTUYHOCTH MBIILJICHHUS HA YPOBHE, HEOOXOAUMOM ISl
Oynyiield MpoPeCCHOHAIIBHON AESTENbHOCTU, JIS MPOJOJDKCHHUS O00pa3oBaHUS U
caM0o0Opa30BaHMS;

- OBJAJCHUE MaTEMAaTUYECKUMU 3HAHMSIMU WM YMEHUSIMH, HEOOXOJIUMBIMH B
[MOBCEHEBHOM KU3HHU, IJIsI OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX OUCIUIUIMH U
JTUCHUTUIMH TTPO(ECCUOHATIBHOTO IIUKIIA, JJIS TTOTy4eHusl 00pa3oBaHus B 00JIacTsIX, HE

TpeOYIOMUX YIITyOJICHHOW MaTeMaTUIeCKON MOATOTOBKY;



- TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUI0, Ha
MPOTSHKEHUH BCEH JKM3HM; CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIIECHIHON MPO(PECCUOHAIBHON U OOILIECTBEHHOM JESITENbHOCTH;

- TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOW M OTBETCTBEHHOM
NEeSATENbHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOI paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEILCKOM, MPOEKTHOM
U IPYTUX BUJAX JI€ATEIbHOCTH;

- OTHOIIEHHE K MPOQPECCHOHAILHON JEATEIBHOCTH KaK BO3MOXKHOCTH y4dacTUs B
PELIEHUH JINYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOJIEM;
Memanpeomemmnoix:

- YMEHHE CaMOCTOATEJIbHO ONpPENENATh LENH ACATENbHOCTH M COCTABIAThH IUIAHBI
NEeSATEIbHOCTH; CAMOCTOSITENIBHO OCYHIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NEATEIbHOCTh, HWCIIOJIB30BaTh BCE BO3MOJXKHBIE PECYpPCHl Ul JAOCTHXKEHUS
MOCTABJICHHBIX LENEeH M peaju3alMM IUIAHOB JIEATEIbHOCTH; BBIOMpATh YCHEIIHbIE
CTpaTeruy B pa3jINyHbIX CUTYyalUsX;

- YMEHHE MPOAYKTUBHO OOIIATHCS U B3aUMOJACHCTBOBATH B MPOLIECCE COBMECTHOM
NEeSATEIbHOCTH, YUUTHIBATH MO3ZHUIMH JIPYTUX YYACTHUKOB JEATEIBbHOCTH, 3()PEKTUBHO
paspeniaTh KOH(MIUKTHI;

- BJIaJICHUE HABBIKAMU MO3HABATEIbHOU, Y4€OHO-UCCIEI0BATENbCKON U MPOEKTHON
JesTeIbHOCTH, HaBbIKAMHM pa3pelieHus MNpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSTEJIbHOMY IIOMCKY METOJOB PEIICHUS MPAaKTUYECKUX 3akad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTh W  CIOCOOHOCTH K  CaMOCTOSITEIBHOM  WH(OPMAIMOHHO-
MO3HABATENILHON JEeATENbHOCTH, BKJIIOYAsh YMEHHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX  MH(pOpMAIMM, KpPUTUYECKH  OLEHUBAaTh M  HHTEPHPETUPOBATH
MH(pOPMaLIMIO, TOTYYaeMYI0 U3 Pa3INYHbIX HCTOUHUKOB;

- BIJIQJICHUE SI3bIKOBBIMHU CPEACTBAMHU: YMEHHUE SCHO, JJOTUYHO U TOYHO H3JIaraTh

CBOIO TOYKY 3pCHUS, HCIIOJIB30BATh dAACKBATHBIC SA3bIKOBLIC CPCACTBA,
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- BIIaJICHME HaBbIKaMU [103HABATEIbHON pe(eKCHN KaKk OCO3HAHUS COBEpPLIAEMBIX
JNEVUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX IT03HABATENBHBIX 337a4 U CPEACTB JUIS UX JTOCTHKCHUS;

- LEJIEYCTPEMIICHHOCTh B MOWCKAaX W MPUHATUU PELICHHI, COOOpPa3UTEIbHOCTh U
WHTYUIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPMHMMATh KPacoTy U TapMOHUIO MUPA;

Ilpeomemmnuix:

- c(OpMHUpPOBAaHHOCTh IMPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KYJIBTYpbl U MECT€ MaTEeMaTUKU B COBPEMEHHOM LUBWIM3ALMH, CIIOCOOAX ONMHCAHMS
SABJIEHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- c(OpMHUPOBAaHHOCTh MPEACTABIECHUN O MaTEeMATUYECKUX MOHATHIX Kak
BAKHEMIINX MATEMAaTUYECKUX MOJEINSX, TO3BOJIIOIIMX ONKCHIBATh U U3Y4YaTh PA3HbIE
IPOLECCHl U SIBJIICHUS; IMOHMMAaHUE BO3MOXKHOCTH AKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTU4YECKUX TEOPUH;

- BIAQJCHHE METOJAMM JIOKAa3aTeJIbCTB W AITOPUTMOB pPELICHUs, YMEHHE HX
IIPUMEHSTH, IIPOBOJIUTH JTI0KA3aTEIIbHBIE PACCYKACHUA B XO€ PEILICHUSA 3a/a4;

- BIAQJCHHE  CTAHAAPTHBIMM  NPHEMAaMHU  pEIICHHUS  pPALUMOHAIBHBIX U
MppalMOHAIbHBIX, MOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHHUU H
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM
yuciae U1 TOMCKA NYyTH PEIIEHHWs W WUIKOCTPAUWM PEIICHUS YPAaBHEHUUA U
HEPaBEHCTB;

- c(OpMHUPOBAHHOCTh NMPEACTABICHUI 00 OCHOBHBIX HMOHATHUSAX MAaTEMaTHYECKOTO
aHaJM3a M UX CBOMCTBAaX, BJIaJCHUE YMEHUEM XapaKTepU30BaTh MOBEECHUE QYHKLIUM,
WCIIOJB30BAaHME IIOJIYYEHHBIX 3HAHUM [UI1 ONMCAaHWA W aHauu3a pealbHbIX
3aBUCHUMOCTECH;

- BIAQJCHHE OCHOBHBIMH IIOHATHSAMM O IUIOCKHX M  IPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKux (Urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHUS

pacno3HaBaTh reoMeTpuueckue GUrypbl Ha yepTexax, MOACNAX U B pPealbHOM MUPE;



IPUMEHEHUE M3YYEHHBIX CBOMCTB reOMETpUYECKHX (uUryp u Gopmyia ais pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

- c(OpMHUPOBAHHOCTh TPEJCTABICHUN O TIpolleccax M SIBICHUSAX, HMMEIOIIUX
BEPOSITHOCTHBIA XapaKTEp, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUDE,
OCHOBHBIX IMOHSTHUSAX JJIEMEHTAPHOM TEOPUU BEPOATHOCTEM; YMEHUW HAXOAUTh H
OLICHHMBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIINX NPAKTUYECKUX
CUTYALMSIX U OCHOBHBIE XapAKTEPUCTHKH CIIyYailHbIX BEJIUYHH;

- BJIAJICHAE HaBbIKAMH MCIIOJB30BAHMUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamM IIpU
peuieHnH 3a1a4.OnucaHue KaKI0T0 MPaKTUYECKOT03aHATUS COAEPKUT HOMED, TEMY U
1eab paboThl, PopMUpYEMbIE B MPOLECCE BBHIMOIHEHUS PAa0OThI PE3yJbTaThl U BUIBI
JESTeNIbHOCTH, NpPU HEOOXOJUMOCTU MPUMEpPHl BBINOJIHEHUS 3aJaHUll, BapUAHTbI
3a/IaHUi, OITMCAaHUE AITOPUTMA BBITIOJIHEHHS pa0OTHl U KPUTEPUH OLIEHUBAHMUS.

JUisi mosTydeHHsl JTONMOJIHUTENbHOM, Oosee moapoOHON MH(OpMAUu MO OCHOBHBIM
BOMpocaM y4eOHOM JUCIUIUIMHBI B KOHLIE METOJUYECKUX PEKOMEHJAINI MpUBEICH
nepeyeHb HHPOPMALIMOHHBIX HCTOYHHUKOB.

OT4eThl CTYAEHTOB IO NPAKTHUUECKUM 3aHSATHSM JOJDKHBI BBINOJHATHCS B pabodMx
TETpaasiX, CoJepKaTb HOMEp, TEMY U LEeidb pabOThl, BBHINOJHEHHbIE 3aJaHUS M HX
pE3yNbTATHL.

3amaHusl TPAaKTHUECKUX pPAa0OT HANpaBiICHO HAa OCBOEHUE CTYIACHTAMH OCHOBHBIX

BHUAOB ACATCIIBHOCTH:

Copepxanne o0yueHunst XapaKkTepUCTHKA OCHOBHBIX BH/IOB /IeSITeIbHOCTH CTYICHTOB
(Ha ypoBHe YUeOHBIX el cTBH)

Beenenue O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HAYKE, TEXHUKE,
HSKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTHUECKON
JIeSITEIbHOCTH.

O3HaKkoMJIEHHE € HEeISIMH U 33JJa4aMU U3YYEeHUs MaTeMaTHKU
npu ocBoeHuu npodeccuit CI1O u cnenuansrocreit CI10

Aunredpa




Pa3BuTHe NOHATHS 0 YKCIE

BrimonHenue apudmMeTHIecKux ACHCTBUN HAJ YUCTIAMU,
COYETassyCTHBIC M MUChbMEHHBIE MPUEMBI.
Haxosxnenne npuOIMKeHHBIX 3HAYCHUH BEJTUYHH U
MOTPEUTHOCTEN BhIUKCICHUHN (A0COTIOTHON U OTHOCUTEIBHOMN);
CpPaBHEHUE YUCIIOBBIX BBIPAXKECHUM.

Haxoxaenue ommoOok B npeoOdpa3oBaHUAX U BBIYUCICHUAX
(oTHOCHUTCA KO BCEM IIYHKTaM IIPOIPaMMBbI)

Kopnn, crenenn, torapugmsi

O3HaKOMJICHHE C IOHATHEM KOPHsI N-I CTENIEHU, CBOWCTBAMU
PaguKaIOB U IIPABUIIAMHU CPAaBHEHUS KOPHEM.
DOopMyIMpPOBAHKE OIIPENEIICHUS KOPHS U CBOUCTB KOPHEH.
Beluucienue 1 cpaBHEHUE KOPHEH, BBIITOTHEHUE TIPUKUIKH
3HA4YEHMsI KOPHS.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIEpKalINX pajuKabl.
Brinonnenue pacuetoB no ¢popmysiam, CoAepKaluM pajnuKaibl,
OCYILECTBIISAS HEOOXOIUMBIE ITOICTAHOBKH U IPEe0Opa3oBaHMsL.
Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUM € pauKaIaMu.
Pemenue nppanroHanbHbIX YpaBHEHHI.
O3HaKOMJIEHHE C IOHSTUEM CTENIEHU C JEMCTBUTEIbHBIM
IIOKA3aTeJEM.
HaxoxzaeHue 3HaueHUI CTENEHN, UCTIONb3Ysl IPU
HE00XO0AMMOCTH UHCTPYMEHTAJIbHbIE CPEJCTBA.
3anuchIBaHUE KOPHS N-i CTENIEHH B BUJIE CTENIEHU C JPOOHBIM
MoKasarejeM U Hao0OopoT.
DopMynMpOBaHHUE CBOUCTB CTENCHEN. BhIunciieHHne CTENeHen ¢
palMOHAIBHBIM ITI0KA3aTEJIEM, BBIITOJHEHNE TPUKNAKY 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEM.
[IpeoOpa3oBanne YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUI,
COZIEpIKAIlNX CTENIEHU, IPUMEHSA CBOICTBA. Penienue
MIOKa3aTeIbHBIX YPAaBHEHUM.
O3HakOMJIEHHE ¢ TPUMEHEHNEM KOPHEW U CTETIEHEN ITPU
BBIYUCIICHUH CPEHUX, IECIECHUU OTPE3KA B «30JI0TOM CEYECHUN Y.
Pemenne npukinaaHbIX 3aa4 HA CJIOKHbBIE IIPOLIEHTHI

IIpeoOpa3oBanue
anredpanvecKuX BbIPaKeHHIA.

Brimonnenue npeoOpa3zoBaHuil BRIpaXKeHUN, IPUMEHEHUE
(hopMyI1, CBS3aHHBIX CO CBOWCTBAMH CTETICHEH U JIOTapu(MOB.
Onpenenenue o0aacTu JOMYCTUMBIX 3HAUEHUN
norapu(MudecKoro BelpakeHus. Pemenne morapudmudeckux
YpaBHEHUH.

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TIOHATHSA

N3yueHne painaHHOrO METO/1a U3MEPEHHUSI YIJIOB BPAILLEHUS U
WX CBSI3U C rpasycHON Mepoii. M300paxkeHue yrioB BpalleHus
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Ha OKPYXHOCTH, COOTHECCHUEC BEJIMYUHEI yTJjia C €T0
PaCIIOIOKCHHUEM.

dopMmyIrpoBaHUE OIpeieICHII TPUTOHOMETPHUYECKHUX
(GyHKIUH A715 YIII0B IOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJIBLHOTO
TPEYroibHHKa HOOBSICHEHHE UX B3aUMOCBSI3U

OcCHOBHBIE TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYCCKUX TOKIECTB IS
BBIYMCIICHHS 3HAYEHUN TPUTOHOMETPHIECKUX (PYHKITUH 110
OJTHOH U3 HHUX.

IIpeoOpa3zoBanus npocreimmx
TPUTOHOMETPHYECKUX
BbIpa:KeHU i

N3yuenne 0CHOBHBIX (pOPMYJI TPUTOHOMETPUH: (HOPMYIIbI
CJIO’KEHUSI, YIBOCHHUS, IPe0OPa30BaHUs CyMMBbI
TPUTOHOMETPUYECKHUX (PYHKIUH B IPOU3BEICHUE U
IMPOU3BCACHUA B CYMMY U IPUMCHCHUC ITPHU BHIYHUCIICHUN
SHAYCHHA TPUT'OHOMETPHUICCKOI'O BBIPAKCHHA U YIIPOILICHUA €CTO.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY>KHOCTH U IPUMEHEHHE UX AJIs BbIBOJA (GOPMYII
IIPUBEACHHUS.

IIpocreitme
TPUTOHOMETpPHYECKHUe
YPABHEHHUS M HEPABEHCTBA

Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeneHne oOLUX METOIOB PEIICHUS YpaBHEHUI
(mpuBeneHUE K JIMHEHHOMY, KBaJPaTHOMY, METO]] Pa3JI0KEHUS
Ha MHOKUTEJIN, 3aMEHbI IEPEMEHHON ) TIPU PELICHUH
TPUTOHOMETPUUECKUX YPABHEHUH.

YMeHue oTMedath Ha Kpyre perieHus MpocTenmx
TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aPKKOCHHYC,
APKTAHI€HC YMCiIa

O3HakoMJICHUE C TIOHITHEM OOPATHBIX TPUTOHOMETPUUECKHUX
GyHKIUH.

N3ydenue onpeaeneHnii apKkCuHyca, apkKOCUHYCa, apKTaHTe€Hca
yrcna, opMyIupOBaHUE UX, U300paKeHHe Ha eAMHUYHOM
OKPY>KHOCTH, IPUMEHEHHUE MPU PELIEHUN YPaBHEHUM

®YHKIIUU, UX CBOMUCTBA U TPA®UKHU

®yukuuu. [lonsitue o
HeNpPepPbIBHOCTH (PyHKINH.

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, pUMEPaMu
3aBUCHUMOCTEN MEKIY IEPEMEHHBIMHU.

O3HakoMJIeHHE C TIOHATHEM TpaduKa, onpeneneHue
MPUHAIICKHOCTU TOUYKH rpaduky GpyHkiuu. OnpeaencHue no
(dbopmyre mpocTeiiel 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxkenue no ¢popmyiie 01HON nepeMeHHON Yepe3 IpyTue.
O3HakoMJIEHHE ¢ onpeeNieHueM QyHKINH, (OpMyJIHpPOBaHHE
ero.

Haxoxxnenne obactu onpeneneHus u 00J1acTi 3HAYCHUI
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byHKIIHIH.

CpoiicTBa pyHKOMMH.
I'paduueckasi uHTEpHIpeTALIUA.
IIpumepsl

(pyHKIMOHAIBHBIX 3aBUCMMOCTET
B peaJIbHbIX

npoueccax v ABJIeHUsIX

O3HakoMJIEHHE ¢ TpUMepaMH (YHKIIMOHATIbHBIX 3aBUCIMOCTEMN
B pealibHBIX MPOIECCaX U3 CMEXKHBIX TUCIUILINH.
O3HakoMJIEHHE € JOKa3aTeIbHBIMH PACCYXACHUSIMH HEKOTOPBIX
CBOMCTB JIMHEHHOMN M KBaJ[paTUYHOU (PYHKITUH, IPOBEICHNE
HCCIICIOBaHUS JIMHEHHOM, KYCOYHO-THHEHHOH, TPOOHO-
JTMHEWHOW U KBAJAPAaTHYHON (PYHKUUH, TIOCTPOCHUE UX IPa(UKOB.
[Toctpoenue u urenue rpadukoB pyHkiumi. MccnenoBanue
GbyHKIHN.

CocraBnenue BUJ0B (PyHKIUN MO TaHHOMY YCJIOBHIO, PEIICHHE
3a/1a4 Ha SKCTPEMYM.

OOpaTHble QpyHKINH

MN3yuyeHUue nowamus oopamuou ¢yuxkyuu,

onpegesmeHUE BUJA U NOCmMpoeHue
epaghuxa oopamuou hyHKyuu, HaAxXoNcOeHue ee

obracmuonpeoenenusi u 001acmu 3HAYEHUI.

[IpumMmeHHneHHne cBOUHCTB GDYHKIHUH
IpPH UCCJAe T OBaHWUHU ypaBHEHHUH
U pemleHHUHU 3agad Ha
9 KCTpPEeEMY M.
OszHaKOMJAeHHE C MOHSISTHEM
CTOXHOH GDYHEKIHH.
CreneHHble, MOKA3aTe/IbHbIE, BeoiuuncnmneHnune 3HaAaYeHHUHd QY HKIHH
Jorapudmuveckue u MO 3HAaUYeHUWUIO apryMeHTa.
TPUTOHOMETPUIECKHE OnpengeneHnune NOJOXKeHHUSTI TOYKH
bymiunn.Obparusie Ha TrpadukKke NIoOo ee KOODPDAUHATA AM
TPUTOHOMETPHYECKHE
— U HaobOoOpPOT.
Mcnmonbp3o0BaHUEe CBOHWUCTRB
GbyHKUOIHNE A A9 CpaBHeEeHHS
3HavYyeHUU cTemneHeu U
Jorapuadmo B.
[TocTpoeHnune rpadukKoOoOB
CTemnmneHHBX UMW JOTrapudDMuUuecKH X
byHKIHUHA.
Pemenue nmokais3aTeJadbHBX H
pTorapudPmMuuyecKHUX YypPaBHEHUHN U
HepaBEeHCTB NHO MU3BeCTHBHBM
AJT ODPDHUTMAa M.
O3HaKOMJJEeHHUE C NOHITHUEM
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peme  HUSTS TPUTOHOME T TpPHUYIECKHKX
YyDaBHEHUH.

Ilocmpoenue epaghuxos 0Opamuwvix mpucoHOMempuU4ecKux

@yHKyuUll u onpeodenenue no epaghuram ux ceoLcms.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocnenoBaresibHOCTH O3HakoMJIEHHE C IOHATHEM YUCIIOBOH MOCIEI0BATENBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena nocie008ameIbHOCmU.
O3HaKOMJICHHE C BBIUHUCIEHHUEM CYMMbl OECKOHEUHOTO
YHCIIOBOTO psifia Ha MPUMEpE BBIYUCIEHNUS CyMMbl OECKOHEUHO
yOBIBaIOIIEH FreOMETPUUECKOI TPOrPECCHH.

Pemienue 3a1a4 Ha mpuMeHeHUEe POPMYIIbI CyMMbI OECKOHEYHO
yOBIBaIOIIEH FreOMETPUUECKOI TPOrPECCHH.

IIpousBoanas u ee O3HakoMIJIEHUE C OHSATHEM MPOU3BOIHOM.

NpUMeHeHue N3ydenne u hopMynupoBaHHe €€ MEXaHUYECKOTO U
T€OMETPUUYECKOTO CMBICTA, U3YUCHHE aIrOPUTMa BBIUMCICHHS
MIPOU3BOIHON HA MMPUMEPE BBIYUCIECHNS MTHOBEHHON CKOPOCTH H
yTJI0BOTO KOd(h(puImeHTa KacaTeIbHOM.

CocrapneHnre ypaBHEHUS KacaTeIbHOW B 00IIIEM BHJIE.

VYcBoenune npaBuit AudGepeHInpoBaHus, TAOTHUIIHI
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MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIUH, IPUMEHEHHE IS
muddepennmpoBanus GyHKIIUNA, COCTABICHUS YPaBHCHHUSI
KacaTeJIbHOM.

W3yuenue Teopem 0 CBA3HM CBOMCTB (DYHKIIMM U IIPOU3BOIHOM,
(hopMyIHpOBKA HX.

[IpoBenenune ¢ TOMONUIBIO IPOU3BOIHOW UCCIIEIOBAHUS
(GyHKIUY, 3a1aHHON (POPMYIION.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMH U IPOU3BOJHON MO UX
rpadgukam.

[IpumeHeHue MpoU3BOIHOM ISl pEIICHU 3a/1a4 Ha HaX0XkJICHHUE.

IlepBooOpa3nas
U HHTerpaJ

O3HaKOMJEeHHUE C NMOHSITHUEM
UMHTerpaJadaa U nmepBOOOpPaas3HOIH.
MsyueHnue nNpaBuUJa BEHUYHUCJTECHUSA
mnepBooOOpPa3HONU U TeOoOpeMEHL
HriortTona—Jlei6uuia.

Pemenue 3aga49 Ha CBSI36b
nmepBooOpPa3HOU U ee
OPOU3IBOALZHOHNH, BHIYUCJI E HU-E
nepBooO6OpPpa3HOU AJs9 gJaHHOMH
byaHKIDHHA.

Pemenune 3amgay Ha NI pUMEeHEeHHUE
HHTerpadJdJa AJdJ9 BBHYHUCJTEHHUS
bDus3nmuvyecKHUX BeJUUIHH U
nJgouajgeHn

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMSI M CUCTEMbI
YPaBHeHUil
HepaBeHcTBa M cHCTEMBbI
HEPaBEHCTB € IByMs
nepeMeHHbIMH

O3HaKOMJEeHHUE C NpoCTeHINIUMHU
cBeJgeHHuSsIMH O KODHSX
ajsredOpaundyecKHUX ypaBHeHHUH,
HDOHSIATHUSIMHU UCCJEeJOBAaHUSH
YPaBHEHHUHU U CUCTEM
ypaBHEHUH.

M3yueHHue Teopuu
PAaBHOCHJBHOCTHU yYypPaBHEHHUHU U
ee npumeneHnunsda. [loBTopeHnmwue

w

dIIUCHU peuUaHre HU d CTAaHMTADTHEBHX
PaBHEHUHU, NPpPUEMOB

peob6bpa3oBaHUId ypaBHeHHUH

IER=S

A CBegeHHUSTS K CTaHTAapPTHOMY
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He palUHOHAJDbHE X,

pPppanpuoHAaJ Ahb HEBE X,

d T eeJqJ b HB X

TPUTOHOME TpPHYECKIHEKX

e HUHU U CUCTEeM.
b3OBaHMUE CBOUCTB U

KOB GOYHKIHUH qJ 4

U ypaBHEHUH.

peHHe OCHOBHBX IIPHEMORB
Us CHCTE®e€M.

hue ypaBHEHHUH C

HeHHUEeM BceX IIpUeMOB

pa3mdO0OXeHHUus d Ha MHOXHUTS® EJ Hu,

HUS HOBB X HeHW3BeCTHH X,
AaHOBKH, r'paduuyeckKOT O

a).

e cucTeM ypaBHeHHUH ¢

eHHEeM pDas3JgHudHBHHX

0 B.

MJAdeHHe ¢ O0OOILUHUMHU

aMHU pelleHUSHd

HCTB U HMCHONOJbB30BAaHHUE

B U rpaduxkoB PYHKIHUIH

pemre HUHMU HEepaBeHCTB.

He HepaBeHCTB U CHUCTEM
€eHCTB C NIpPUMEHEHUHEM
YHBX CcImIOoOCcCOo0OOTB.

HeHHUeEe MaTeMaTHYeCKIHEX
OB JJ s pemnie HHUs
KaTeaAbHBX 3ajgad4 U3
YHBX oO0OadJacTeld HayKHU U
K. MaEtTepnpeTupoBaHUeE
bTaTOB C yudYeTOM

HBX OTTpaHUUYe HUH

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHKN

OcHOBHBbIC MOHATHSA

N3yue

HUe IIpasBHUJaA
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KOMOUHATOPUKH KOMOMUHAaTODPDUKHU U NMPUMEHEHHE
NpU pemleHUU KOMOMUHAaTODPHE X
3amgau.

Pemensne KoOMOHHAaTODPHHBSX 3ajgad
MeTOaZOM nmHNepebopa U IO
INpaBUJY YMHOXE€EHH s.
O3HaKOMJAeHHEe C MOHSISTHUIAMU
KOMOMUHAQTODPMHUKHU:

pai3Melnle HU IMHU, COUYeTa IMHU,
nepecTaHOBKAaMuU U bopMyJaMHu
AAs9 WX BBYHUCJTEHUSI.
O6bsicCHeHHUE U NPUMEHEHHEe
bopMya aAad9 BBHYHUCJTE HHU A
pai3dMemeHuUul, mepecTaHOBOK HU
coOYeTaHWUWHU NPHU pelleHUHU 3 agad.
OszHakKoOMJAeHHEe C OHHOMOM
HrpioToOHAQa U TpeyroadbHHUEKOM
[Tackauasda

Pemensne npaKTHIEeCKHX 3ajgad
C HCIIOJIb30BAaHUEM IOHSATHUN 1 TTPaBUI KOMOMHATOPUKH.

JIeMeHTbI TEOPUHU M3aydyeHHue KJacCcCHUYEeCKOTO

BePOSITHOCTEN onpeagejJgeHUsT BeposSITHOCTH,
CBOHUCTB BepPDOSTHOCTH,
TeopeMBb O CYMMEe
BeposSTHOCTG® €H.
PaccMoTrTpeHHe OpPHMEDPOB
BHHYHUCJA€EHHUST BeposITTHOCT® €EH.
Pemenue 3amga4y Ha BHUYUCJTEHUeE
B DO THOCTEH coOOBITUH.

IIpeacraBienne TaHHBIX O3zHaKOMJeHHUE C

(TabaMubl, TMarpamMMmel, OnpejgcTaBJgeHHUEeM YHUCJOBEH X

rpaguxu) JaHHBX H HX
XapaKTepUCTHEK aMH.

Pemenune npaxTHUUYEeCKHUX 3agadu
Ha o00O0pabOTKY YUHCJTOBBH X
JaHHB X,BbhBUYHCJEHHUE HX
XapaKTepHUCTHEK
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I'EOMETPUA

IIpsiMbIe U MJIOCKOCTH
B IPOCTPAHCTBE
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OpPMYJAHUDPOBKAaA U INIpUBeEeJEeHUE
OKas33aTeJabCTB IIPHU3HAaaKORB
3AaUMMHOTO pPacOIoOJJOXeHHs: s
DPSIMBX MU ODJOCKOCTE®E€EH.
acImIoO3HaBaHHWUeEe Ha YepTexax H
ogdeansaX pa3JHUUYHBX CJAJydYaesB
3AaUMHOTO pPacOHoOJMJOXeHH:Hd
PSIMBX U ONJOCKOCTE® €eH,
PryMeHTHUDOBAaHHUE CBOUEX
YXKJ € HHUH.

OpMYyJHUpPOBaHHUeE ONpeageJJgeHHUH,
PU3HAaKOB U CBOMUCTRB
apaaaeabHBX H
epneHIHUKYJJSTDPHEH X
AJTOCKOCT®EeMH, A BYTIDPDaHHB X H
UHHe HHB X yTJOB.

BINIOJHEHHEe IMMOCTpPOEeHHUSTI yIrJoB
eX Ay NpsAMBMU, I PpPAMOHU U
JOCKOCTDBHIO, MeXIYy
JOCKOCTSMMU ONO ONUCAHUI U
acImoO3HaBaHHWUeEe UX Ha Moagedasax.
pUMeHeHHWEe MPHU3ZHAaKOB H
BOMUCTB pacnoJoxkeHUSTI IDPSIMB X

OAJOCKOCTEH NI pUuU pelle HHUU
ajmady.

3o00paXeHHWe HAa PUCYHKA adZX H
OHCTpDPDYHUDOBAaHHUE HAa MOJEJ X
epaneHaAUuKyYyJdpoOB U HaKJOHHEBX

OIJJ0CKOCTHUHU, I psAdMEB X,

apaJaaeJbHBX ONJO0OCKOCT®eH,
rJ0B MeXAYy I pPpSIMOU U
JOCKOCTDHBIO H 0OOCHOBAHHE
OCTDpPDOE€EHUH .

eHHre Huu e 3ajJadvy H a BbBIYUCJ € HHUE
eoMeTpPHUUYEeCKHUX BeJaJHuUYHUH.
NUCBBAaAaHHUEe PAacCcCTOSHUST OT
OYKH O OJOCKOCTHU, OT
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OpsIMOMU A O OJAJOCKOCTHU, MeKIY
NJOCKOCTS SIMHU, MEXKIY
CKpPemWHuBAaWIMUMUC A IDPSIMBMH,
MexXJAy NOPOHUI3IBOJADbHBMHA
burypamMu B OIPDPOCTpPAaAaHCTTBE®E.
bopMyaTupoBaHHUEe U
JOKa3bhBaHHEe OCHOBHBX TeOpDEeEM
o pacctosHuax (tTeopeM
cyumecTBOBAaHMUSA, CBOHCTEBAa).
M3sobOpaxenuwe Ha YyepTexax Hu
MOJeasITX paccTOSHHUSA U
oODOCHOBAQHUE CBOMUX CYXKJIeHHH.
OnpepgenmeHnune U BBUYUCJTEHHUE
paccTOSHHUNU B IpOCTpPpaHCTEBeEe.
I[IpuymMmeHeHHne dOpPpMYJT U TeEeOpEM
NJaHUME TPUU AJsI pelie HHU
3ajgau.
OszHaKOMJJeHHE C NOHSISTHEM
mnapaJaaeJagbHOTO
NPOEeKTHDPOBAaHUSI U €T 0
cBouncrtrBaMu. PopMyTHupPOBAaHIUE
TeoOpeMB O HNJOLlaau
OPTOTrOHAaJAbBHOHW OPOEKIHUH
MHOTOYTOJADbHUEK a.
[IpuMmeHneHHne TeODPDHH JJ4
0oOOCHOBAQHUSNT MOCTPOEHUHU U
BBIUYMUCJeHHH.
AprymMmeHTHpPOBAaAaHUE CBOHUEX
CYyXJIeHHUHU O B3 aHUMHOM
ACIHOJOXKEeHHH
IPOCTpPaAaHCTBEHHBX GUT YD
MHororpaHHMKH Onumcanunue U XapPpaKTepUCTHUKa
Ppaj3JdJUUYHBX BHULOB
MHOTOTpaHHUEKOB,
nepevyucJgJeHHUe UX dJEeMEeHTOB H
CBOHCTB.
M3sobOpaxeHHnue MHOTOTpPDAaAaHHUEKOB
U BHIODOOJHEHHUE NOCTPOEeHHST Ha
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“H3o00O0paxeHUAX U MOJeJasx
MHOTOT pDaHHUEKOB.
BoruuncameHnue JUHEHHBH X
31 eMeHTOB U yIrJaoOB B
IPOCTpPAaAaHCTBEHHEBH X
KoHbUTYpPaAaIULHUSHIX,
apryMeHTHDPDOBAaAaHHUE CBOUKX
CyXKJeHHHH.
XapaKTepHUCTHKa A U
“n3obOpaxeHnwe cedgyeHUST,
pas3BEepPTKHWU MHOTIOTIDAaHHUEKOB,
BbBIUYUMCJEHHUEe nNJolajygein
HNoOBepXHOCT® €EH.
[TlocTpoeHunue npocTeHIIH X
cevyeHHUU KyOa, I DPHU3 MBI,
nNnupamMusab. [ IpumMmeHneHnunue pakxKr TOoOB
U CBeJeHUNW U3 NJaHUMETDPHHH.
O3HaKOMJEeHHUE C BUJAMHU
cCUMMeTpPHUH B ONpPpOCTpPaHCTRB e,
bopMyaupoBaHHUEe onpegeageHHdn
U cBOHCTB. XapaKTepHuUCTHEKa
CUMMEe T TpPHUHU TeJ BpalueHUSTI U
MHOTOT pDaHHUEKOB.
[IpuMmeHeHHNUEe CBOHCTRB
CUMMETpPHUHU NI PHU pelle HHUHU 3 ajad.
Mcmonb3o0BaHUSE
npuobOpeTeHHBX 3HAaHUNA AJ4
HccJaemgoBaHHUST U
MOJEeJdHUpPOBAaHUSI HeCJOKHEH X
3 ajgad.
Tesa u moBepxHOCTH O3s3HaKOMJeHHUE C BHUAAMU Te.Ja
BpalIeHMU A Bpame uHuusag, opMyJUDPOBAaHUE UX
onpegreJeHUN U CBOHUCTB.
bopmMyanupoBaHHUeEe TeopeM O
CeyYyeHHUHU MMapa NJO0OCKOCTDBHBIO H
ONJO0OCKOCTH, KacaTeJadabHOHW K
chepe.
XapaKTepHUCTHKa A U
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ONpPpOCTpPaAaHCTBEHHEBX Te.J.
KoopanHaTbl 1 BEKTOPbI O3HaKOMMITEeHHE C MOHATHUEM
BekxkTopa. UM3yugenue
JeKapTOBOMH CHCTSEeEMEBH
KOOpAMHUHAT B ONPOCTpPAaAaHCTEBeE,
MNOCTpPOEHHUEe MO 3ajJaHHBM
KOOpaAMHUHAaTaM TOUYeK U
NJOCKOCTEeH, HaXO0xXKJ€eHHUeEe
KOOpPDAMUHAT TOUYEK.
HaxoxneHnunue ypaBHEHHH
OKpYXHOCTH, cdepHl,
NJOCKOCTH. BouucamameHndue
pacCcCTOSHHUHNU MexXIAY TOUKA aAMU.
M3yugueHnunue cBOHCTB BEeKTODpPHE X
BeJdHWUUYHUH, IpaBHUJ pPas3JgoxeHHSHd
BEKTODPDOB B TpeXxXxMeDpDHOM
NpocTpaHCTBE, IpaBULJI
HaXOXJeHHUsS KooOpaAUHAT
BeKTOoOpa B IpOCTpDAaHCTB e,
npaBuUJ JeHCTBHUH C BeKTOpPpaMHU,
3aJaHHBMHU KOOpDPJAHUHATA aAMUH.
[IpuymMmeHneHHne TeOpPUU NI DU
pemeHMUU 3agJa4Y Ha geHCTBHUST C
BeKTODAaMHu.
M3ydudyeHnune cKaJadsSIpPHOTO
NIpoHU3BegeHUS BeKTODOB,
BeEKTODPDHOTIO ypaBHEHHUSTI NI psaIMOIH
U NJO0OCKoOCTH. [IpumMmeHeHHUeE
TeOoOpPHHU NI PHU pelleHHUHU 3agJad Ha
JellcTBUST C BeKTOpaMau,
KOOpPJAHUHAQTHHBHU MeTO]nHd,
NpUMEHEeHUe
BeKTODOB AJS58 BBYHCJIEHHSH
BeJUUYUH YyraA0B U paccTOSIHUIMH.
O3HaKOMJEeHHeE C
JIOKasaTeadAbCTBaMHU TeOoOpeM
cTepeoMeTpPUHU O B3aHUMHOM
pacmnoJdoOXeHHUHU I pPpIMBX H




BeKTODORB

OJOCKOCTEeH ¢ UCcCnNoadb3O0OBaHUEM

Ilepedyenb npakTu4ecKkux pador

Ne | Tema 4achl
1 Pemrenne OCHOBHBIX 3a/1a4 Ha MPOLIEHTHI. BIuncIeHne CloKHBIX MPOLEHTOB. 2
2 BrinonHnenue npuOanKeHHBIX BRIYUCICHUH. Beranciaenue abcomoTHON 1 2
OTHOCHUTEJIbHOM NOTPEIHOCTEN BBIYMCIICHMNS], CPABHEHHUE YHCIOBBIX BBIPAKCHMUIA.
3 Beinonnenue neiicTBuil HaJl KOMITJIEKCHBIMM YKMCIIAMHU, 33JaHHBIMU B allre0pandecKoit 2
dopme.
4 Penienue KBaipaTHBIX YPaBHEHUH C OTPULIATENIbHBIM JUCKPUMUHAHTOM. 2
5 [TpeoOpa3oBaHne areOpandecKuX BRIPAKECHUH. 2
6 Brruucienue u cpaBHEHUE KOPHEH. 2
7 [TpeoOpa3oBaHue BRIPAKECHHUN, COACPIKAIINX PAJAUKATIBI. 2
8 [IpeoOpa3oBanue BeIpaXEHHN, COACPIKAIINX CTENCHH C PAllHOHAIBHBIMU TIOKa3aTe- 2
JSIMH.
9 [IpeoOpazoBaHme BEIpaXEHUH, COACPIKANIUX CTEIICHU C ICHCTBUTEIILHBIME ITOKa3aTe- 2
JSIMH.
10 | BeiuncneHne U CpaBHEHHE CTETICHHBIX BBIPAKCHUH. 2
11 | BerunciieHHe U CpaBHEHHE JIOTapU(MOB. 2
12 | IlpumeHEeHNE OCHOBHOTO JIOTApU(MUIESCKOTO TOXKISCTRA. 2
13 | IlpumeHeHrne OCHOBHBIX ITPaBWJI JIOTapu(MUpOBaHMS. 2
14 | IlpeoOpa3oBaHue BEIpAKCHUH, COIEPKAIINX CTEIICHU U JIOTapU(MBIL. 2
15 | UccnenoBanue cBOWCTB JIMHEMHOM, KBaAPAaTUYHOMN, KyCOUHO-IMHEHHOMN U ApOOHO- 2
JTUHEWHOH ()yHKIMH.
16 | HaxoxxaeHue o00JIacTH OmpeieieHus M 00J1acTh 3HaYeHUH (PyHKITHH. 2
17 | UccnenoBanue CBOWCTB (PYHKLMU: MOHOTOHHOCTb, YeTHOCTb, OTPAHUYEHHOCTD, 2
MIEPUOINIHOCTb.
18 | Iloctpoenue rpaduka cTeneHHON (QyHKIHH. 2
19 | IMoctpoenwne rpaduka mokazareabHON QYHKIINN. 2
20 | IToctpoenue rpaduka jorapupmMuueckoil GpyHKIMM 2
21 | IIpeoOpa3oBanus rpadUKOB: MapaIeIbHbIA IEPEHOC, CHMMETPHS, pacTsHKEHUE U 2
CXaTHe BJOJb OCEH KOOpJIUHAT.
22 | Pemienue paliMoHaJIbHBIX YPaBHEHUH U HEPABEHCTB. 2
23 | Pemenne HepaBeHCTB METOJIOM HHTEPBAJIOB. 2
24 | PemieHue UppallMOHAIbHBIX YPAaBHEHUH M HEPABEHCTB. 2
25 | Pemrenue moka3aTelbHBIX YpaBHEHHH. 2
26 | Pemenue nokasaTelIbHbIX HEPABEHCTB. 2
27 | Pemenue norapu(MUYECKUX YPaBHEHHI. 2
28 | Pemenue norapuMHUIECKUX HEPABEHCTB. 2
29 | Pemienue cucteM ypaBHEHHH U HEPaBEHCTB C IPUMEHEHHEM PA3JIMYHbIX METO/IOB. 2
30 | Mcnonp3oBaHue CBOMCTB U TpaguKoB (DYHKIIHIA JJIs1 pEIIeHUs] YpaBHEHUH 1 2
HEPaBEHCTB.
31 | [IpumeHeHHE MaTeMaTHYECKUX METOOB ISl PEIICHUS COIEePIKATENbHBIX 3a/1a4 U3 2
pa3nuyHbIX 001acTel HAYKU U MPAKTHKH.
32 | PagmaHHBIA METO/ U3MEPEHUS YTIIOB BPAIISHHSI U CBSI3b C TPAyCHONH MEpOW. 2
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33 | IlpuMeHeHue OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUIsl BEIYMCIICHUS 3HAUCHU I 2
TPUTOHOMETPUUYECKUX (PYHKUMH 1O OJTHOM U3 HUX.

34 | BelnoHEHUE TOXKIECTBEHHBIX MPE00Opa30oBaHUi C MOMONIBIO (HhOPMYIT TPUBEACHUS. 2

35 | Oneparyu HaJ KOMIUIEKCHBIMHU YHCJIAMH B TPUTOHOMETPHUYECKOU opme. 2

36 | UccnenoBaHue CBOMCTB M MOCTPOEHUE IPaPUKOB TPUTOHOMETPHUIECKUX (PYHKITHH. 2
["apMoHMUEcKHe KOJeOaHusl.

37 | UccnenoBaHue CBOMCTB U MOCTPOEHUE IPahUKOB OOPATHBIX TPUTOHOMETPUYECKHIX 2
byHKIHIA.

38 | BoimonHeHue TOXKIECTBEHHBIX MTPe0Opa3oBaHuil C MOMOIIBIO (HOPMYJ CIOKECHHUS. 2

39 | BelnmonHEHUE TOKIECTBEHHBIX MPEe0Opa3oBaHUil C MOMOIIBIO (HOPMYIT yIBOCHHOTO 2
apryMeHTa.

40 | BeimoaHEHHE TOXKIECTBEHHBIX MPEOOPA30BaHUI C TTOMOITLI0 (POPMYIT TTOJIOBUHHOTO 2
apryMeHTa.

41 | IIpeobpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIUN B POU3BEICHHE. 2

42 | llpeobpa3oBaHue MPOU3BEICHHUS] TPUTOHOMETPHUECKUX (DYHKIUN B CYMMY. 2

43 | IIpeobpazoBaHre TPUTOHOMETPUUYECKHUX BBIPAKCHHI. 2

44 | PemieHne ypaBHEHUH BHJIa y=COS X M Y= Sin X. 2

45 | PemeHue ypaBHeHU# BUAa y= tg X U y= ctg X. 2

46 | OCHOBHBIE METO/Ibl PEUICHHUS] TPUTOHOMETPUYECKUX YPABHEHUH. 2

47 | PenieHue TPUrOHOMETPUYECKUX HEPABEHCTB. 2

48 | Yucnosas nmocneaoBaTeIbHOCTh, CIIOCOOHI €€ 3a/1anusl. Beiuncienue npenena 2
MOCJIeIOBATEIHHOCTH. bECKOHEYHO YOBIBarOIIasi TeOMETPHUECKAs ITOCIIEA0Ba-
TEJIbHOCTb.

49 | 'eomeTpruecKuii 1 MEXaHUYECKUN CMBICI IIPOU3BOTHOM. 2

50 | CocraBneHue ypaBHEHHsI KacaTeJIbHOM B 00IIEM BHUJIC. 2

51 | [IpumeHeHne OCHOBHBIX IpaBui Au(depeHITTPOBAHUSI. 2

52 | Beruucienme mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH. 2

53 | BeiuucieHnue Npou3BOIHBIX CIOKHBIX (DYHKITUH. 2

54 | UccnepoBanue GyHKIIMM HA MOHOTOHHOCTb. 2

55 | Onpenenenue sxkcTpeMymMoB pyHKIHMU. HaxoxkieHue HanOOoIbIIEro ¥ HAUMEHBIIIETO 2
3HaYeHUH (QYHKIINU Ha OTPE3KE.

56 | MccnenoBanue (YHKIMH C IOMOUIbIO POU3BOAHOM. 2

57 | Mcnonb30BaHUENPOU3BOJHOM JIJIs1 HAXO0XK/IEHHS HAWITYUIIero PEeLIeHNs B IPUKJIIaIHBIX 2
3aadax.

58 | Beruucienue nepBooOpa3Hoi Juist JTaHHOH yHKITMH. 2

59 | [IpumeHeHHe MHTETpaANIA ISl BBIYUCICHUS (M3NYECKUX BEITMYMH M TUIOMIAJICH. 2

INPAKTUYECKAS PABOTA Ne 1
PermeHue 0CHOBHBIX 32/124 HA NIPOLEHTBI. BbIuKc/IeHHEe CJI0KHBIX IIPOLEHTOB.
Henp paloTbl: Hay4uWTbCS pEIIATh OCHOBHBIE 3aJa4d HA IMPOLCHTHI, BBIYMCIATH

CJIOKHBIC ITPOLCHTHI.
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Pe3yabTarbl (MeTampeaMeTHBbIE): LEICYCTPEMIIEHHOCTh B IIOMCKaxX W MPUHATHU
pelieHnii, cooO0pa3uTeNbHOCTh U UHTYMIUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX
IPEeICTaBIICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TApMOHHUIO MUPA.
Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHUECKHIX
MOHATHUSIX KaK BAXKHEUIIHUX MATeMaTUYECKUX MOJENSAX, MO3BOJSIONIMX OIMUCHIBATH U
M3y4yaTh pa3HbI€ MPOLECCHl U SIBJICHUS; TOHUMAHUE BO3MOXHOCTH aKCMOMATHUYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPUI
Buabl fnesiTeIbHOCTH: BBINMOJHEHUE apU(METUYECKUX JIEUCTBUM HaJ YHCIIaMU,
coueras YCTHbIE U MHCbMEHHBIE PUEMbI, HAXO0XK]IEHHE OITMOOK B MPeoOpa3oBaHUSIX U
BBIYUCIICHUSIX.
Kpurepuu onieHUBaHMsI NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycs 3a 0e301r004YHO
BBITIOJIHEHHBIE 3aJlaHUs TEPBOr0, BTOPOTO YPOBHA B TMOJHOM OOBEME C Yy4eTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OLIEHKAa «XOpOIIIO» BBICTABIISIETCS 00yUaroieMycs 3a padboTy, BBITTOJHEHHYIO
B IIOJIHOM 00bEME C HEJI0OUETaAMU;

3. OLIEHKa «YyJOBJIETBOPUTEIBHO»  BBICTABIAECTCS  OOydwaromemycss 3a
BBITIOJIHEHHBIE 33/[aHUS TIEPBOTO YPOBHS B TIOJIHOM 00BEME;

4.0lICHKa  «HEYJOBJIETBOPUTEIHHO»  BBICTABISIETCS  oOOydaromemycss  3a

BBIITOJIHCHHBIC 3aaHUs IICPBOI0 YPOBHA B HE IMOJTHOM ooBeMe.

Xoa padoThI:

YpoBeHs A.
Pemmute 3agaun.

1. B oquH cTakaH yast OOBIYHO KJIAQYyT 2 YaiHbIE JIOKKH caxapa M CUMTAIOT TaKoW yai
cnagkuM. Macca yag B ctakane 200 r, macca caxapa B OJHOM 4aiiHO Joxkke 10 T.
KakoBa xoHLeHTpanus caxapa B yae?

2. Tokaps 1 ero y4eHuK JIOJOKHBI OBUIM 32 CMEHY M3roTOBIIATE 130 netaneit. PaGoumii
nepeBbINnoaHUI 11aH Ha 10%, a ero yueHuk — Ha 20%, 1 OHU BMECTE U3TOTOBMIN 148
neranei. CKONMbKO JAeTaneil KaKIbIi U3 HUX JTOJDKEH OB M3TOTOBJIATH JO MOBBIIICHHS
MIPOU3BOAUTEIIBHOCTH TpyaAa?

3. Ha ckoJibkO npoueHToB yuciio 32 menblie yucia 407
4. Tlocne NBYKpaTHOTO TMOBBINICHUS IIEHBI Ha 25% CcTOMMOCTH OaHKHM COKa COCTaBUIIA

57 p. 50 x. KakoBa Obla ee ncxoaHas 1eHa?
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5. Tenesuzop croun 10 000 p. B anpene on nomopoxan Ha 30%, a B nekabpe oH
nozaeniesen Ha 40%. CkoJbKO CTajd CTOUTH TEJIEBU30p B Jiekadpe?

6. Lleny ToBapa noBbicunu Ha 30%, a yepe3 HekoTopoe BpeMms cHu3wid Ha 40%. Ha
CKOJIBKO MPOIIEHTOB U3MEHWIACH IEpBOHAYAIbHAS 1I€Ha TOBapa?

7. K 200 r 40%-noro pactBopa cosu ngoiawiu 300 r Boasl. Kakoil ctana KOHIIEHTpaus
pacTtBOpa conu?

8. Hexotopoe komuuectBo 15%-HOro pactBopa coJM CMEHIAIM C TaKUM XKe
konuuecTBoM 45%-Horo pactBopa 23Tod ke coid. KakoBa KOHIEHTpalus
MOJIyYMBIIIETOCs pacTBopa’?

9. Nmeercs nBa coprta cauBOK — KUPHOCTHIO 10% 1 20%. VX cMmemanu B OTHOLIEHUU
3:1. KakoBa XKMpHOCTb HOJIYYUBIIUXCS CIIUBOK?

10. Knuent 6anka BHec 8000 p. Ha BKJIaa ¢ roaoBbiM J10xoa0M 5%. Kakas cymma
OKa)KETCsl y HETO Ha CYETY 4epe3 2 rojla, €CJIM OH HUKAKUX CYMM CO CUETa HE CHUMa
U JOTOJHUTEIIbHBIX BJIOKEHUHN HE Aenan?

Yposens b.

1. Ilena Ha caxap cHu3miach Ha 20%. Ha ckonbko mpolieHTOB OoJbIlle caxapa, 4yem
paHbliie, MOXKHO KynuTh Teneps Ha 100 py0.?

2. Hekoropoe kommuectBOo 30%-HOro pacTBopa COJIM CMEIIAJTIA C BJIBOE OOJIBIINM
KoJuuecTBOM 15%-Horo pactBopa dToM ke coiaud. KakoBa KOHIIEHTpaIus
MOJTyYMBIIIETOCS pacTBOpa?

3. OopmuTe OTUET U CAENTalTe BHIBOJ 110 IPAKTUYECKOM padoTe.

IMPAKTHYECKAS PABOTA Ne 2
BoinosiHeHne NPUOJIMAKEHHBIX BbIYUCJICHUH. Bbluncienne a0COIOTHON H

OTHOCHUTEJIbLHOM HOFpeHIHOCTEﬁ BBIYUCJICHUSA, CPABHCHUEC YHUCJTIOBbIX Bblpamennﬁ.
IIe.m) paﬁon: HAaYYUTLCA BBIYUCIIATD a6COJHOTHyIO N OTHOCUTCJIbHYIO ITOIPCIIHOCTD
BBIYMCJICHHSI.

Pe3yabTarhl (MeTanpeaMeTHbIe): BiIaJlcHUE HABBIKAMH MMO3HABATEIBHOU pedieKcun
KaK OCO3HAHMSI COBEPIIAEMBIX JCHCTBHM W  MBICIUTEIBHBIX MPOIECCOB, HX
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pe3yJbTaTOB W OCHOBAHWM, TpaHUI[ CBOETO 3HAHMS W HE3HAHWS, HOBBIX
MO3HABATEIbHBIX 3aJ71a4 U CPEACTB ISl UX TOCTHUKEHUS.
Pe3yabTaTthl (peaMeTHbIe): CHOPMUPOBAHHOCTD MPEICTABICHUN 0 MAaTEMAaTUUECKUX
MMOHATUSIX KaK BaXKHEHIINX MAaTEMaTHUYECCKHUX MOJCIISAX, MO3BOJISIONINX OIHMCHIBATH U
M3y4yaTh pa3HbI€ MPOIECCH U SIBIICHUS; TOHUMAaHUE BO3MOXXHOCTH aKCMOMATHUYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPUI
Buabl jgestenbHocTn: HaxoxaeHue nDpUOMMKEHHBIX 3HAUYEHUN BEIUYUH U
MOTPEIIHOCTEN BBIYMCICHUHN (a0COMIOTHOM M OTHOCHTEIBHON); CPaBHEHUE UYHCIIOBBIX
BBIPAXKEHUI, HAXO0XKACHUE OIIMOOK B TPEOOPa30BAHUSIX U BHIUUCICHUSIX.
Kpurepuu onieHUBaHMsI NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABIISIETCS OOydaromeMycs 3a 0e301ru004YHO
BBITIOJTHEHHBIE 3a/IaHUsl TEPBOT0, BTOPOTO, TPETHErO0 YPOBHS B IOJHOM OO0BEME C
YYETOM PAIlMOHATBHOCTH BHIOPAHHBIX PEIICHU;

2. OLIEHKa «XOpOIIIO» BBICTABIISIETCS 00yUaronieMycs 3a paboTy, BBIIOJIHEHHYIO
B IIOJTHOM 00BbEME C HEJIOUETaMHU;

3. OIEHKa «yJIOBJETBOPUTEIHLHO»  BBICTABIsCTCS  oOydarolmemycs 3a
BBHITIOJTHEHHBIE 33JIaHKs TIEPBOTO YPOBHS B ITOJTHOM 00BbEME;

4.0lIcHKa  «HEYJIOBJIETBOPUTEIbHO»  BBICTABJISIETCA  oOydaromeMmycs  3a
BBITIOJTHEHHBIE 3aJIaHUsI TIEPBOTO YPOBHS B HE MOJHOM 00bEME.
Xoa padoThI:
B cnenyronux 3aaHusX MPUHATO: «TOYHOE» 3HaUueHue unucia n= 3,14159; yckopenue
CBOOOJHOTO TaJeHHMs BONM3M TOBEpXHOCTH 3emiun (=9,81 wm/c?;, mnocrosHHas
Asoraapo Ny= 6,02:10%moms™.
YpoBens A

1. Okpyraute 10 A€CATUTHICIYHBIX

1) 2,3289654; 2)3,6540345

2. BerauciauTe OTHOCUTENIBHYIO TOTPEITHOCTh

1)n=~3,141;2) g ~ 10 m/c?

3. 3amuIuTe YUCIO0 B CTaHAAPTHOM BHJIC. YKAXKHUTE €ro MOPSAOK U OKPYTJIUTe
MAHTHUCCY JI0 THICSTYHBIX.

1) 735 274; 2) 32 455 103

o X
4. Beruucnute ¢ TouHocThio 70 0,01 3HaueHUs BeIpakeHU X+y, X-Y, XY, 5
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1) x=2,1; y=3,5; 2) x=6,18; y=2,24.
5. HaiiguTe OTHOCUTENBHYIO MOTPEIIHOCTh (B MPOIEHTAX) CIACAYIOIIMX HU3MEPECHUH;

MPOLIEHTHI BBIYUCIUTE C TOUHOCTHIO 110 0, 1.
1) A=240+1.

2) Papuyc 3eminu (B km): R=6380+1.
Yposens b

1. OprrJII/ITe 10 JCCATUTBICAYHBIX

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

BBI‘-II/ICJII/ITG OTHOCI/ITGJIBHYIO HOFpeHlHOCTB

1)~ 3,1416:2) g ~ 9,8 m/c?

3. 3aHI/IIHI/ITe YuCI0 B CTAaHOAPTHOM BHIC. yKa)KI/ITe CTO IIOpAAdOK MU OKPYIIIUTC
MAaHTUCCY OO0 TBICAYHBIX.

1) 6,0054; 2) 0,000000011

o X
4. Beruncnute ¢ ToyHOCThIO 710 0,01 3HAueHus BbhIpakeHUH x+y, X-Y, XY, 5

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

5. Halizure OTHOCHUTENbHYIO TOTPEITHOCTh (B MPOIEHTaX) CICAYIOINUX HU3MEPCHHIA;
IPOIEHTHI BBIYMCIIHTE C TOYHOCTHIO 710 0,1.

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

2) Huametp Jlynsi (B km): d = 3476+1

Yposens B

1. OKpyrauTe 10 ACCATUTHICIYHBIX

1) 2,3285554; 2) 0,0006754

2. BBIUHCIUTE OTHOCUTEINIBHYIO MOTPEIIHOCTh

1)n =~ 3,1416; 2) Na~ 6 - 10®momp™*

3. 3amuIuTe YUCIO B CTaHAAPTHOM BHUJE. YKaXKHUTE €ro MOPSJO0K U OKPYTIUTE
MaHTHCCY JI0 THICSTYHBIX.

1)139,2-10%;2) 7543 - 10°

4. Beruucnute ¢ TouHocThio 0 0,01 3HaueHus BeIpakeHU X+y, X-Y, XY, %

1)x=2,13 - 10% y=3,51 - 10% 2) x=0,18 - 1073; y=2,24 - 102

5. Haiigute OTHOCUTENBHYIO MOTPEUIHOCTH (B MPOLEHTAX) CIACAYIOUIUX HU3MEPEHUM;
MPOLEHTHI BBIYUCIUTE ¢ TOYHOCTHIO 110 0, 1.

1) Macca 3emiu (B kr) M= 5,976 - 10?* (Bce uudpsl BepHbIE);

2) Ouametp Connna (B kM): d = 1,392 - 10%(Bce uudpsl BepHbIE).

2. OTBETHhTE HA KOHTPOJIbHBIE BOIIPOCHI:

1) Kak MOHO onucaTh TOYHOCTh BEIYUCICHUIN?
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[Touemy mpu BBIYUCIEHUSAX C MPUOIMIKEHHBIMUA 3HAUEHUSIMU HaKaIlJMBaeTcs ommoka?
3. OdbopmuTe OTUET U cenaiTe BHIBOJ M0 MPAKTUYECKON padoTe.

ITPAKTHYECKASA PABOTA Ne 3
BoinosiHeHue JgedcTBHM  HAaJA KOMIUIEKCHBIMM YMCJaMH, 3aJaHHBIMM B

ajreopanveckoi popme.
Heapr padoThI: HAyYUTHCS BBIMNOIHATH ACHCTBHUS HaJ KOMIUIEKCHBIMU YHCJIaMH,
3a/laHHBIMU B ajreOpandeckoil popme.

Pe3yabTarhl (MeTanpeaMeTHbIE): BJIaJICHUE HABBIKAMH MMO3HABATEIbHOU pedieKcrun
KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX
pe3yJbTaTOB W OCHOBAaHWM, TpaHUIl CBOETO 3HAHHWS W HE3HAHUS, HOBBIX
MO3HABATEIbHBIX 33J]a4 U CPEACTB JJISI UX JOCTUKEHUS.
Pe3yabTaTtsl (mpeaMeTHbie): chOPMUPOBAHHOCTD MPEICTABICHUN O MATEMAaTUUECKUX
MOHATUSIX KaK BaXXHEUIHUX MATEMATHYECKUX MOJENSAX, MO3BOJISIONIMX OIMUCHIBATH U
M3y4yaTh pa3HbI€ MPOIECCHl U SIBJICHUS; TOHUMAaHUE BO3MOXXHOCTH aKCMOMATHUYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPUIL
Buabl nesitesibHOCTM: BrimoniHeHHe apudMeTUYECKUX JEHCTBUM HAJ[ YHCIIaMH,
coueras YCTHbIE U MMCbMEHHBIE MPUEMbI, HAXO0XKJIEHHUE OITMOOK B MPeoOpa3oBaHUAX U
BBIYMCIICHUSIX
Kpurepuu onieHuBaHusi NPaKTHYECKUX PpadoT

1. olleHKa «OTJIMYHO» BBICTABJsICTCS OOydaromeMycs 3a 0e301Hn00YHO
BBITIOJIHEHHBIE 3aJlaHWs TEPBOr0, BTOPOTO, TPETHETO YPOBHS B IOJHOM OOBEME C
Y4ETOM PAIlMOHAILHOCTH BRIOPAHHBIX PEIICHMUIA;

2. OLEHKA «XOPOILI0» BBHICTABIIAETCA 00yUarolEeMycs 3a padoTy, BBIIOJHEHHYIO
B TIOJIHOM 00bEME C HEJI0UETaMU;

3. OLIEHKa «YyJOBJIETBOPUTEIBHO»  BBICTABIAETCS  OOydwaromemycss 3a
BBHITIOJTHEHHBIE 3aJIaHKs IEPBOTO YPOBHS B IMOJTHOM 00bEME;

4. 0lICHKAa  «HEYJOBJICTBOPUTEIHHO»  BBICTABISIETCS  OOydaromemycss  3a
BBITIOJTHEHHBIE 33JIaHUsI TIEPBOTO YPOBHS B HE MOJHOM 00bEME.

Xoa padoThI:
YpoBens A
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1. BplunciauTe 3HaYCHUS BBIPAKCHUN:
1)3+17i+27“'; 4) (i +1)2

2) 3+ 17)(59)5) |2 - 14i

—2+i
20

3) (3+11i)/i 6) (L+i)2+

2. HaliguTe Bce (B TOM YKCIie KOMIUIEKCHBIE) KOPHU YPAaBHEHUS:

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

Yposens b
1. Bpruucnnre 3Ha4EHUS BBIPAKEHUM:
2—i  2+i, Q Q 4.
1)T+E’ 4) (2+|2) ;
2—i\ ,2+i V2, .2
2) () 5) S) S +i—

2+i 1+iz

2—i, .
HEH:E) el
2. HalimuTre Bce (B TOM YHCIie KOMIUIEKCHBIC) KOPHU YPaBHEHHS:

1) z3-1=0; 2) 22~ 7z2+32-3=0; 3)z*1=0.

rae zZ = -2+3I.

—-iz’

Yposens B
1. Bpruucnure 3Ha4€HUS BBIPAKEHUM:
Azt L. S 1)5 -
1) 5+ 1-i’ 4) (@-F D
4—iy i .
2) ;) () 5) (V3i +1)%
4—iy ., 0 22241 _ .
3) (;) : (1—_1) ) o raez= -2+l.

2. Haiinure Bce (B TOM 4KcCiie KOMILJIEKCHBIE) KOPHU YPABHEHUS:
1) 23+ 52246z +2=0; 2)z*-4z°+3=0; 3)z°-z*-z+1=0.

OTBeThTE Ha KOHTPOJIbHBIE BOTIPOCHI:

1) Uto Takoe KOMIUIEKCHOE YMCIIO M KaK BBITOJIHAIOTCS apu(PMETHUECKUEe NEUCTBUS C
KOMIUIEKCHBIMU YHCIIaMU?

3. ObopmuTe oTUET M cenaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.
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INPAKTUYECKAS PABOTA Ne 4
Pemrenne KBagpaTHBIX YPABHEHHUH ¢ OTPUIATEIbHBIM TUCKPUMUHAHTOM

Hean padoTbl: HAaydUThCS pelIaTh KBAJAPATHBIE YpPaBHEHUS C OTPHUIATEIbHBIM
JTUCKPUMHUHAHTOM.

Pe3yabTaThl (MeTanpeaMeTHbIe): BiIaJIcHUE HABBIKAMH MMO3HABATEIBHOU pediIeKCcun
KaK OCO3HaHWs COBEPLIAEMBIX JEHCTBUM W  MBICIMTENIBHBIX IPOLECCOB, UX
pe3yJabTaTOB M OCHOBAHWM, TIPAHULl CBOETO 3HAHWS W HE3HAHMS, HOBBIX
ITI03HABATEJIbHBIX 3a]1a4 U CPEACTB JUIS UX TOCTHKECHHUS.

Pe3yabTarhl (IpeaMeTHbIE): CPOPMUPOBAHHOCTH MPECTABICHUN O MATEMaTHUYECKUX
NOHATHSX KaK BaXKHEHIIMX MATEMATHYECKUX MOJENSAX, IMO3BOJISIOMINX ONUCHIBATH U
U3y4yaTh pa3HbIEC NPOLECCHl U SBICHUS; IOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOIO
ITOCTPOECHUSI MATEMATUYECKUX TEOPUI

Buabl nesitesibHOCTM: BbinosnHeHHe apu(METUYECKHX JEHCTBUM HaJ YHCIIAMH,
coueras YCTHbIE U MMCbMEHHBIE IPUEMBI, HAX0KJIEHHE OIIMOOK B MPEe0Opa3oBaHUSAX U
BBIYHUCIICHUAX

Kputepuu onieHUBaHUA NPAKTHYECKUX PadoT

1. oueHka «OTIMYHO» BBICTAaBIIAETCA oOOydaromeMycss 3a 0e301HO0YHO
BBHITIOJTHEHHBIE 3aJaHusl TIEPBOTO, BTOPOTO, TPETHETO YPOBHS B TOJTHOM OOBEME C
Y4eTOM PaIllMOHATLHOCTH BEIOPaAHHBIX PEIICHU;

2. OlLIEHKa «XOpOULIO» BBICTABISETCS 00yyarolemMycs 3a padoTy, BHIIOJTHEHHYIO
B IMIOJTHOM 00BEME C HEJIOUCTaAMU;

3. OLEHKa «yJIOBJETBOPUTENILHO»  BBICTABIsETCS  oOydaromeMmycs 3a
BBITNOJTHEHHBIE 331aHUS [IEPBOTO YPOBHS B MOJIHOM 00bEME;

4.011eHKa  «HEYAOBIETBOPUTEIILHO»  BBICTABIACTCA  OOydaromemycs 3a
BBITNIOJTHEHHBIE 331aHUS [IEPBOTO YPOBHS B HE TIOJTHOM O0BbEME.
Xox padorsi: Haiinure Bce (B TOM 4KClie KOMILIEKCHBIE) KOPHH YPaBHEHUS.
YposeHs A.
1) 22 + 1=0; 2) 2 - 322 + z- 3 =0; 3) 2 + 1 =0; 4) z> +7z+100=0; 5) z2-11z+90=0.
Ypogsens b.

1) 22-1=0;2)z22-72+3z2-3=0; 3) z* - 1 = 0; 4) z3-8=0; 5) z3+8=0.

Yposens B.
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1) 2 +522+ 62 +2=0;2) 2*+422 +3=0; 3) 2° — 2 — 2 + 1 =0; 4) 7*+82+7=0;
5) z*+127°+32=0.

OTBeThTE Ha KOHTPOJIBHBIC BOIIPOCHI:
1) Kak IMPOU3BOAATCA BBIYUCICHUA C KOMINUICKCHBIMU yucjaamMu?

3. OopmuTe OTUET U CcAeNalTe BHIBOJ 10 IPAKTUYECKOM padoTe.

INPAKTHYECKASA PABOTA Ne5
IIpeoOpa3zoBanus ajredpanuyecKux BbIPAKEHUM.

Heab padboThl: HAYYUTHCS BBIIOJIHATH PEOOPa30BaHMs Ha/l aareOpandecKuMu
BBIPAKECHUSIMU.

PesyabTarsl:

Memanpeomemuule:

Hcnonb30BaTh BCe BOZMOMKHBIE PECYPCHI ISl JOCTUKEHUS [TIOCTABIICHHBIX LIEJIEH U
peanu3aluu MIaHOB JIeATeIbHOCTH; BEIOMPATh YCHEIIHbIE CTPATETUN B PA3TUYHBIX
CUTYaLUsIX;

- BJIaJICHUE HABBIKAMU [1O3HABATEIbHON, YU€OHO-UCCIIEI0BATENBCKON U MPOEKTHON
NEeATEIbHOCTH, HABBIKAMM pa3peuieHus Npo0sieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB DPEIIECHUS MPAKTHYECKHX 3a1ad, IPUMEHEHHUIO
Pa3JIMYHBIX METOAOB IIO3HAHMS;

npeomemuuwie:

- BJAQJACHHE  CTAaHJAPTHBIMM  NPUEMAMU  PELUICHUA  PAUUOHAIBHBIX U
VUPPALUOHAIBHBIX, NTOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHECHUN U
HEPABEHCTB, UX CHUCTEM; UCIIOJb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM
yyciie JUIl TOMCKAa MYTH pPELIeHWs W WUIIOCTPAUUM PELICHUs YPaBHEHUU U
HEPaBEHCTB;

- c(OpMHUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOTO
aHaJM3a M UX CBOMCTBaX, BJIaJCHUE YMEHUEM XapaKTepU30BaTh MOBEJECHNUE QYHKLIUMI,
WCIIOJB30BAaHME TIOJIYYEHHBIX 3HAHWW JUIl ONMCAaHUS W aHajuu3a pPeajbHBIX
3aBHCUMOCTEH;

Buasbl gesiteabHocTu: [Ipeodpa3oBanue YnCIOBBIX U OYKBEHHBIX BBIPAKEHUI,

COJIEp KaIllUX CTEICHH, MPUMEHSS CBOMCTBA. BrinmosHeHne apruMeTUUECKUX ACHCTBUM
HaJl YUCIIaMHU, COYETasl yCTHbIE U MUCbMEHHBIE ITpUEMBL. Ompeenenme
PaBHOCUJIBHOCTH BBIPAKEHUU C paiuKajiaMu. Pelienue nppaioHaaibHbIX YPABHEHUM.
O3HaKOMIIEHHE C MTOHATUEM CTEIIEHU C JIEHCTBUTENBHBIM MTOKa3aTeseM. Haxoxienne
3HaYEHUH CTENEHU, UCTIONb3Ys IPH HEOOXOAUMOCTH HHCTPYMEHTAJIBHBIE CPECTBA.
3anucbiBaHUe KOPHA N-I CTENEHU B BUJE CTENEHH C IPOOHBIM MOKa3aTeaeM 1
Ha000poT. DopMyIUPOBAHUE CBOMCTB cTeneHel. Beruuciaenue creneHei ¢
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pPalMOHAIIBHBIM [10KA3aTEJIEM, BBINIOJHEHUE IPUKUIKN 3HAUYCHHS CTENIEHHU, CPABHEHUE
CTEIICHEN.
Kpurepuu onieHuBaHusi:

l.o11eHKa «OTJIMYHOY» BBICTABIsIETCs 00ydaronieMycs 3a 6e301M1O0YHO BHITIOJIHEHHbIE
3aJlaHus TIEPBOTO, BTOPOTO YPOBHS B TIOJTHOM 00BEME C YUETOM PallMOHAIbHOCTH
BBIOpAHHBIX PEIICHU;

2.0IIEHKa «XOpOIII0» BBICTABIISETCS O0yUaroUeMycs 3a paloTy, BHITOJIHEHHYIO B
MOJIHOM 00BEME C HEJO0UETaAMU;

3.01IEHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISIETCS O0YUYaIOIIEMYCsl 32 BBIIIOJTHEHHbBIE
3a/1aHusl IEPBOTO YPOBHS B IOJTHOM O0BEME;

4.011€HKa «HEYA0BJIECTBOPUTEIILHO» BBICTABIIAECTCA 00y4arOIEMyCsl 3@ BBIITOJIHEHHBIE

3a/1aHusl TIEPBOr0 YPOBHS B HE TIOJIHOM 00BEME.

Xoa padorhi:
|. ®opmyJibl COKPaLIEHHOTO YMHOKEHHS

CamocTosTenpHas pa60Ta.

1.
fl4a_ 4a j1-a_ 1
Pesyunbrar ynporenns Boipaxennst (19 1-a’ ] @ atl papey
2 2

A)1B) @1 C)—1D) &+l E)?2
2

( x* —=5x N 25 | x+5

x'=10x+25 x*=25125-x"

Beipakenue \ 10CJIe YIPOIICHUS] IPUMET BU]T

1

X .
A)1B) »5¢C) "
3.

5'.

2 |
" D)4E) +5

X \.“'; -8y \,"’y - 6\,“@( Vx -2 \",y)

Vx=2ly

Pesynprar ynpomienus BeIpakeHus MMEET BUJI

A) x—dy B) dy—x C) 2.0y —Jx D) 20y 0% E) 2.y —/x)
4,

B8-aa fa+2Ja+4"

VYnpocture Belpaxkenue ¢\ 2vata
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2
A)2 aB)vaiZg) Jap)? VaE)a a
5.

2 > 31
a’+b7 fa+b b2

1 1*
a'+h' | ab | paBeH

Pesynprar ynpoiieHus BeIpakeHus

|
A) @ '+ b B) b~ '(a”'—b™) C) @ : D) ab E) oth
6.

>

ai-a' | a‘-a’
: +a

- 2 1

Pesynbrat ynpoienus BolpaxkeHust 4°~d’  a*—a’ pgmeer BUJ

A) | —ar B) 'L f1:= C) HD) E rr:; E) (1 a)’

7.
@+ b? ab
— o L i75ah
YrpocTuB BeIpakeHHe 24 +5ab:-a*b+b , BBIYMCJINTE €ro 3HA4YCHUE NPH yCJIOBUH,
b_3
qro ¢ -

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

8.

om® | 6mn | n* m 3
Cokpatus Apo0b oM’ 4mn n° gprguciuTe €ro 3Hadenue npu 7

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

9.

Sxz—2xv+ye p v
y=3 ===l

¥ -3 -7 npuycnosun, uto ¥,

Brraucnure 3naueHnEe Apoodu

i

10 10
A) 13 B) 1 C)ED) 12E) 1

10.

Bremaucnuts 3HaUeHHE BBIPpAXKCHUA

0,6%2+0,1°-1,2-0,1
1,5—-1,52

3aganue. OTBETHTE HA BOMPOCHI:

1.YTo Ha3bIBaeTCs alireOpanyecKuM BhIpaKeHUEM?

2.Kakue anredbpanueckue npeoopa3zoBaHus 3HaeTe?

3.Kakue emni€ ToxxecTBEHHbIE TPeoOpa3oBaHUs UCTIOJIB3YIOTCS I 3TOr0?
4.CnaiiTe OTYET NPENoIaBATEIIIO.
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ITPAKTHYECKAS PABOTA Ne6

BoruuciieHue ¥ cpaBHEHUE KOPHeil.
Ilesb padoTHI: HAYYUTHCS BBIYUCIATH U CPABHUBATH KOPHMU.

PesyabTarsl:
mMemanpeomemuuple:

BJIaJICHHE HaBbIKAMHU TIO3HABATEIBHOM, Y4E€OHO-UCCIENOBATENbCKON M MPOEKTHOM
NeSATEeTPHOCTH, HABBIKAMH pa3pernieHus NpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aj]ad, MPUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHUS

npeomemuuvle:

c(hOPMHUPOBAHHOCTD MPEACTABICHUI O MAaTEMaTUYECKHUX IMOHATHUAX KaK BaKHEHIIMX
MAaTeMaTHYECKUX MOJEIIAX, ITO3BOJISIOIIMX OIKUCHIBATh U U3Yy4aTh Pa3HbIEC MIPOLIECCHI U
SIBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCHOMATUUYECKOTO TTIOCTPOCHUSI MATEMAaTUUECKUX
TEOpUH;

Buabl gesaresibHOCTH: O3HAKOMIJICHHE C TTIOHATHEM KOPHS N-M CTENEHU, CBOMCTBAMU
paJMKajIoB W MpaBUIaMH CPaBHEHUS KOpHEW. DOpMyJIMPOBAHUE OINPEACICHUS KOPHS
U CBOMCTB KOpHEW. BpruncieHue W CpaBHEHHE KOPHEW, BBIITOJHEHUE TNPUKUIKH
3HAYCHUS KOPHS.

Kpurepuu oneHuBaHusi NPAKTHYECKUX padoT

1. OIIEHKA «OTJIMYHO» BBICTABIISIETCS oOOydaromieMycs 3a  0e301MO0YHO
BBITIOJTHEHHBIE 3aJ]aHUs TTEPBOTO, BTOPOTO YPOBHS B TIOJJHOM 00BEME C yUETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OIICHKA «XOPOIIIO» BBICTABISICTCS 00ydaromemMycs 3a padoTy, BEITIOJIHCHHYIO B
II0JIHOM O00BbEME C HETOUYETAMYU,

3. OIICHKA «YJIOBJIECTBOPUTEIEHOY» BBICTABIISIETCS] OOYJAIOIIEMYCsI 32 BBINTOJTHECHHBIC
3aJIaHusI TIEPBOTO YPOBHSI B TIOJTHOM 00BEME;
- OIICHKa «HEYJIOBJIETBOPUTEILHO» BBICTABJISETCS OOywaromeMmycs 3a

BBIITOJIHCHHBIC 3aaHus IICPBOTO YPOBHA B HC ITIOJTHOM o0BeMe.

Xoa pa6otbi:| ypoBeHb.

Pazb6epure penienne caeayommux MpuMeEPOB:
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U T.]1.

1 mf+%@+1
- = =344+ 37 41
o TRy

5) 242 - 32 2 - -4

6) 3001 267 =3/0001.10 & & b° b=3[0,1a6° - 10ab = 0,1ab%%/T0ab .

HpI/IMepBI Ha CPpaBHCHHUC YN CCJI, 3allMCAHHBIX C IIOMOIIBIO PaIUKaJIOB!:

1) B, pacxax K = WK <o
2) V3203, apgax "M axl = Waswa
3) Y03 <303, [grgax "<m O<ac<l = tasda

BreimonHuTe camocToATeNnbHYI0 paboTy:

1.HaiinuTe 3HaueHUE BBIPAXKCHHUS:

V003, N 121,

[1ee
)V €%, 0 0328V 170 5) (0,3)2

16
o A
oV

—

12,25 —4
nV ; ) (?)2

2. CoenMHUTb JUHUSMU YPAaBHEHUS C COOTBETCTBYIOIIMMU UM KOPHSIMHU.
Hx*=081a)x=0
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2)x2=466)x=16

3) Vx =98B)x:1=09ux,=-0,9
4) x2 — 5 =0 1) HEeT KOpHEH
5)x2+16=0m)x1=4ux=-4

6) Vx =Oe)X1=-m U Xy = Jae
1

7) 2 x>=8%)x1= VEHXZZ— V5

8) v +9=>53)x=81

3.Pemmre caMOCTOSATEBHO:

1 BapuaHT

2 BAPUAHT

1. Bvinecume mHostcumens uz-noo
3HAKA KOPHA.

2)V72. ) 0,01V800

1. Boinecume mnoorcumens uz-noo
3HAKA KOPHA.

2)V98. 5) 0,021V1200

2.Buecume mnooxcumens noo 3uax
KODHS:

2) 3V52, 6) 10V 02

2.Buecume mnooxcumens noo 3nax
KODHS:

a) 5”E ; 0) -ZOV{D—’1

3. CpasHume 31ayeHus
BbIPAINCEHUIL:

1
—/54
a) 3 n3;6)4mnsm

3. CpasHume 31ayeHus
BbIPANCEHULL.

1
~/48
a) 4 n2; 6)5”@ u3V75

4)Haiinute 3Ha4€HUE BHIPAKCHUS:

1) ¥-125 + ; V64;
3) - ; /81 + V625;

2 ypOBeHb.

1) Beruucnure:

2) ¥32 -0,5-216;
4) ¥Y-100 -%‘Jzae;

5) 5‘/2}5 +3[=0,001 - 4/0,0016.
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1) 5/310. 215; 2) 3[23.55;

velfs  onef)”

2)HalinquTe 3HaueHUE BBIPAXKEHUS:

3)1) Ji29; 2) Yvioza; 3) 39 . V37, 1) V325 . Y55,
Yupocturs Bhipa)kenue:

1) (Vx)%; 2) (Yu* )% 8) (Va - Vb)%;

4) (Va? . Vo3 )12; 5) ( ‘i/a_%]o; 6) (”\/W]‘.
4)

CpaBHUTL 3HAYEHHA BhIPAXKEHMI:

1) V3+%30 u¥63;  2) ¥Y7++15 u V10 + V28.
5)BbinonHuTe 1elcTBUS:

D VOVIT- o VIT; 2 (VBB -Va-5 ) ;
3) (J5+Jﬁ +J5—J2—1)2.

OTBeThTE HA BONIPOCHI:

1. Kak BbIHECTH YMCIOBOW MHOXXHUTENb U3-T10]] 3HaKa KopHs?2. Kak BHecTn
MOJIOKUTENBHBIN (OTPUIIATEIBHBIN ) MHOXKHUTEIND 1O/ 3HaK KopHsA?3.Kak cpaBHUBATH
3HAYEHUS BBIPAXKEHUM, cofepkammx kopan?4.Kak cpaBHUBATH 1Ba KBaAPATHBIX
KopHs?4. B Kakux cuTyarusx UCOIb3YIOTCS MPeoOpa3oBaHus C KOPHIMU?

IHHPAKTHYECKAS PABOTA Ne7

IIpeoOpa3zoBaHue BbIpaKeHU, COAEPKANMX PATUKAIIBI.
Hean paboThl: HAYIUTHCS MPEOOPAZOBHIBATH BHIPAKEHUS, CONCPKAIINE PATUKAIIBI.

Pesyabrarsl:
Memanpeomemubple:

BJIaJICHNEC HaBBIKAMH II03HABATEILHOH, Y4eOHO-HCCIICIOBATCIbCKON M IIPOCKTHOM
NEATCIbHOCTH, HaBBIKAMH pa3pelicHus IpodJieM; CHOCOOHOCTh M TOTOBHOCTH K
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CaMOCTOATCIBHOMY IIOMCKY MCTOJOB PCIICHUA IIPAKTHUYCCKHUX 3aJad, IIPUMCHCHHIO
Pa3INYHBIX MCTOA0B IIO3HAHUS;

npeomemmnule:

c(OpPMUPOBAHHOCTh MPEACTABICHUNA O MAaTEMaTHUECKUX MOHATHUSIX KaK BaKHEHIINX
MAaTEMaTUYECKUX MOJAEISX, NO3BOJIIIOIIMX ONMCHIBATh M U3y4aTh Pa3HbIE MMPOLECCHl U
SABJICHUS; TIOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUS MATEMAaTHIECKUX
TEOPUH;

Buowt oesmenvnocmu:

Brrunciienne u cpaBHEHUME KOPHEHM, BBIIIOJIHEHUE MNPUKAIKU 3HAYEHUS KOPHS.
[IpeoOpazoBaHHe YHMCIOBBIX M OYKBEHHBIX BBIPOKEHHH, COJEpXKAIIUX PaTUKaIbL.
Beimonnenue pacueroB mo (¢GopmyiaMm, COAEP)KAIIMM paJuKaibl, OCYLIECTBISASA
HEeOoOXOqUMbIE MOACTAHOBKM M IpeoOpa3oBaHud. OmnpeneneHue paBHOCUIBHOCTH
BBIPAKEHUHN C PaJUKAIAMHU.

Kpurepuu onennBanus:
l.o1eHKa «OTIMYHO» BBICTABISIETCS OOydaromeMycs 3a 0€30MMnO0YHO BBIIIOJIHEHHbIE
3aJlaHusl MEPBOT0, BTOPOrO YPOBHSI B MOJHOM OOBEME C YyUETOM PalMOHAJIbHOCTH
BbIOpaHHBIX PEIICHUN;
2.0LIEHKa «XOpOLIO» BBICTaBJIsETCS oOydaromiemMycsi 3a padoTy, BBIIOJHEHHYIO B
HOJTHOM 00BEME C HEJI0UETaMU;
3.0lIEHKAa «yIOBJIETBOPUTENILHO» BBICTABISIETCSI OOYYAIOIIEMYCS 32 BBIIIOJIHEHHbIE
3a/1aHusl IEPBOTO YPOBHSI B OJTHOM O0BEME;
4.011eHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS 00YJarOIIEeMyCsl 32 BBIIIOJHEHHbBIE
3a/1aHusl IEPBOTO YPOBHSI B HE MOJTHOM 00BEME.

Xoa padotsi: | ypoBeHb.

1) ¥5°.73; 2) ‘\/114-3‘; 3) -",/(0,2)-"-85; 4) 7 (;]7-217.

1)Beruncnure
2.

YUupocTuTh BHIpaXKenwue:

1) (V) 2) (3u?)%; 3) (Va - ¥b)s;
6 4
4) (Va2 . Vb?)22; 5) (J%_ZE) ; 6) [ 342748 J .
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BrisicEuTh, Kakoe M3 uucesn Goabire:

— va vz
1) 3™ pan 3V09, 2) (%) v (%) ;
3) 4% mm 4°V2; 4) 2Y% o 217;
1,4 V2 x 3,14
o (w1 o e)
) ~ man | o 6) o) ®am (2 i
4,

CpaBHNTHL umCha:

1 1 : g |
1) 0,88% u (9-)“; 2) (i) Y m 0,41 4;
11 12
Y2 -8 -J5
3) 4,092 u (41) ; 4) (1—) - (32) ,
25 12 13

5)HaiinuTe 3HaueHNE BHIPAKECHHUS:

1) V3-9. 2) sf’?;i’f 3) (¥9 +36 +¥12) V3 -V2).

V3 V7

2 ypoBeHnb. 1)Bpruncnure:

1) V7)2; 2) V9)3; 3) ('V32)2; 4) (V16)~.

2) HaiimuTe 3HaYCHHUE BBIPAKCHUS:

1) 22 -3V5 -8‘[5; 2) gr+23z ., 9?/—2';

3) (51+J§)1-J2; 4) (51-f5—)l+J§ _(J'g)o.

1) 21-2v2 ,4[2; 2) 32-3V3 | 27\/—5;

3) gl+v3 , 31-v3 | 3-2—\/3; 4) 43+V2  91-V2 9-4-V2

IHNPAKTHYECKASA PABOTA Ne8

IIpeoOpa3zoBaHue BbIpaKEeHU, COAEPIKANIUX CTENEHHN ¢ PAITMOHAIbHBIMU
NnmoKa3zareJsiMH.

Heab padoThl: HAYIUTHCS MPEOOPA3OBHIBATH BRIPAKEHUS, COJICPIKAIIUX CTEIICHH C
palMOHAJILHBIMU MTOKA3aTEIISIMHU.

Pesyabrarsl:
Memanpeomemmbple:

BJIaJICHHEC HaBBIKAMH II03HABATEILHOH, Y4eOHO-HCCIICIOBATCIbCKON M IIPOCKTHOM
NEATeIbHOCTH, HaBBIKAMH pa3pelieHus IpodJieM; CHOCOOHOCTh M TOTOBHOCTH K
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CaMOCTOATCIBHOMY IIOMCKY MCTOJOB PCIICHUA IIPAKTHUYCCKHUX 3aJad, IIPUMCHCHHIO
Pa3INYHBIX MCTOA0B IIO3HAHUS;

npeomemmnule:

c(OpPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMAaTHUYECKUX MOHATHUSX KaK BaKHEHIIHUX
MAaTEMaTUYECKUX MOJAEISX, NO3BOJIIIOIIMX ONMCHIBATh M U3y4aTh Pa3HbIE MMPOLECCHl U
SABJICHUS; TIOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUS MATEMAaTHIECKUX
TEOPUH;

Buovt oeamenvnocmu: HaxoxjaeHue 3HAYEHUM CTENEHU, UCIOJb3YS MPHU
HEOOXOJUMOCTH MHCTPYMEHTAIBHBIC CPEACTBA. 3alMChIBAaHUE KOPHS N-M CTENEHU B
BHJIC CTCIICHH C JPOOHBIM ITOKa3aTelleM M HaoOopoT. dopMynmpoBaHUE CBOKMCTB
CTeneHEH. BpluMcieHue CcTeneHed ¢ palMOHAJbHBIM ITOKA3aTeJIeM, BBIMOJHEHHUE
MPUKUJIKKA 3HAYCHUS CTETEHU, CpaBHEHHE cTerneHel. IIpeoOpa3oBaHMe UYMCIOBBIX U
OYKBEHHBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU, TPUMEHSSI CBOMCTBA.

Kpurepuu onennBanus:

1.0lI€HKa «OTJIMYHO» BBICTABIIACTCS 00OyYaromeMycs 3a 0€301100YHO BBIMOJIHEHHbBIC
3a/1aHus TIEPBOT0, BTOPOT'O YPOBHS B IMOJTHOM 00bEME C YUE€TOM PalliOHATILHOCTH
BBIOPAHHBIX PELICHUI;
2.01ICHKA «XOPOIII0» BBICTABISETCA 00yUdaronieMycs 3a padoTy, BHITIOJHEHHYIO B
ITOJTHOM 00BbEME ¢ HEJOUYCTaMU;
3. OIIEHKA «YJOBJIETBOPUTEIBHO» BBICTABIIACTCS 00YYaIOIIEMYyCsl 32 BHINOJHEHHbIC
3a/1aHUs TIEPBOT0 YPOBHS B TIOJITHOM 00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIHLHOY» BBICTABISACTCS O0yJarONIEMYyCs 3a BBITTOJTHECHHBIS

3a/1aHus TIEPBOTO YPOBHS B HE MOJIHOM O0BEME.

Xoa pa6otbi: | ypoBeHb.

1) BerumcnuTe yCTHO U 3aITUIIUTE OTBETHI:
1

1 3 . 1) % 2k (8
1) 74 .74 2) 9;:9; 3) (163) 4) 243 )(27)

37



1) 48, 102, (2)° 3 2 (g1
) »’ 0- ’ (E) ’ (0'3) ’ (-1’2) ’ (2:)
2) V27, V81, V32, V8%, %162, %272

1

1 B 1 2 _3 2
3) 8%, 273, 10000¢, 32°, 32 5, (i—;’)‘.

2)Beruucnure:

3)Haiinure 3HaUYE€HUE BBIPAKECHHUS:

-0,75 -4 2
(L) (2] 2) (0,04)15 — (0,125) %;
16 8
9 2 6 4 AT [ g]"
3) 87 : 87 -3% .3%; 4) 6 %) +\0,2)*) .
Ilpencrann'rb B BHAE CTEeleHn C pannonanbnuu noxKasarTeJjiemM:
1 1 1 1
1) a?® - Ja; 2) b2 - b% - Vb; 8) Vb : b%;
1
4 M a’: Va; 5) x17.x28:x%; 6) y 8 :y23. Yy
5.
CpaBHuTHL wmChHa:
1 1 - 1
1) 0,88% u (2)“; 2) (i) ‘m0,41 1;
11 12

6.

Moabaysice ToxaecTsom a’ — b® = (a + b) (@ — b), pasnoxuTsL Ha
MHOMHTEJIH:

11 2 11
1) a? -b2; 2) y* -1 3) a® -b3;
1 1 1 1
4) x - y; 5) 4a? -b?; 6) 0,01m% —nt,
2 ypoBeHb.

Buigectn obmmit MHOMKHMTeNb 38 CKOOKH:
1 1 1 3 1 1 1

1) x2+x; 2) (ab)? +(ac)®; 3) y:-yi; 4) 121&'i -3«"5!!-
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BeruncanTs:

-0,75 1 2 1
1) (l) +810000°-25—(7H)~"; 2) 273_(_2)-2+(3_-’§) 3,
= Y 11 a1
3) (0.001) 3 _2—2 ,643 -8 3 : 4) (_0'5)—4 _6250.25 = (2::_) 2.
YopocTuTh:
3 1 1
ab® - b® b b2
b 3 ) a-b+ 1 g
a?b? -1 a’+ b?

OTBeThTE Ha BOIIPOCHI:

1) Kakoe 4nciio sBIsSeTCs palliOHATbHBIM?
2) Kakwue cBoMCTBa BEPHBI JIJIS CTEIICHH C JIFOOBIM PAIlMOHAILHBIM MTOKA3aTeIeM U
MOJIOKUTEIIBHBIM OCHOBAHUEM?

IHPAKTHYECKASA PABOTA Ne9

IIpeoOpa3zoBaHue BbIpaKeHUI, COAEPKANUX CTENEHH C 1eHCTBUTEIbHBIMHU
NMOKa3aTeJsIMMU.

e paboThl: HAYYUTHCS TPEOOPA3OBLIBATH BHIPAKECHHUS, COICPIKALIUX CTEIECHU C
JNEUCTBUTENBHBIMU MOKA3aTEIISIMU.

Pe3yabTarsl:
Memanpeomemuule:

BJIQJICHUE HaBbIKAMU IO3HABATEJIbHOM, Y4€OHO-MCCIEAOBATENbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, HABBIKAMM pa3peuieHusi NpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJOB PELICHUS MPAKTUYECKHUX 3a1ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB NIO3HAHMS;

npeomemmuule:

c(OPMHUPOBAHHOCTh MPEJCTABICHUNH O MaTEMaTHUECKUX MOHITHUSX KaK Ba)KHEHIINMX
MAaTEMaTUYECKUX MOJEIIAX, ITO3BOJIAIOIIUX ONMUCHIBATL U U3y4aTh Pa3HbIE IIPOLECCH] U
SIBJICHMS; IOHUMAHUE BO3MOKHOCTH aKCHOMATUYECKOI'0 ITIOCTPOEHUSI MATEMATUUYECKUX
TEOpUH;

Buowt oeamenvnocmu: O3HaKOMIICHHE C MOHATHEM CTCEIECHHU C JIEUCTBUTCIHLHBIM
nokaszareneM. Haxo)kjaeHue 3HA4YeHWH CTENEHU, HUCIOJb3YysSd IMPU HEOOXOJIUMOCTH
HHCTPYMEHTAJIbHBIE CPEe/ICTBA. 3alMChIBAHUE KOPHS N-H CTENEHH B BHUJE CTEICHU C
IpOOHBIM TOKa3areaeM U HaoOopoT. @DOopMynHpOBaHHE CBOWCTB CTEICHEH.

Breruucnenue crerneHen ¢ paluOHAJIBbHBIM II0KA34aTCJICM, BbLIIIOJIHCHUC IIPHUKHUIAKH
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3HAUYEHUs CTEINEeHHU, cpaBHeHHE creneHel. [Ipeobpa3oBaHre YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUMN, COIEpKAIINX CTENEHU, IPUMEHSSI CBOMCTBA.

Kputepuu oneHnBanus:

1.01IcHKA «OTJIMYHO» BBICTABJISACTCS 00yJaroIIeMycs 3a 0€30MHO00YHO BHITOJTHCHHBIC
3aJIaHUs TICPBOTO, BTOPOTO YPOBHS B TIOJHOM 00BEME C YIETOM PallMOHATLHOCTH
BbIOpAHHBIX PEIICHHUI;
2.0IIEHKa «XOPOIII0» BBICTABIIACTCS O0yJaromeMycsi 32 paboTy, BHIITOJIHEHHYIO B
IIOJTHOM 00BEME C HEJIOYETAMU;
3. OlIEHKA «yIOBJICTBOPUTEILHOY» BHICTABIIACTCS O0YUYAIOMIEMYCsl 3a BBIIIOJIHCHHBIC
3aJIaHus TICPBOTO YPOBHS B IIOJTHOM 00BEME;
4. olleHKa «HEYIOBICTBOPUTEIIEHO» BBICTABIIICTCS 00YUYaIOIIEMYCs 32 BHIITOJTHCHHBIC
3aJIaHHs TIEPBOTO YPOBHSI B HE IMOJTHOM 00BEME.

Xoxa paborhi: | ypoBeHnb.

HaiiTH 3HAYeHHEe BHIPAYKCHMA!
l)%-% npu a = 0,09; 2)\/5:% apu b= 27,

32
3) J_Zé/___b_ npu b =1,3; 4) VYa-Va- m\/a’s npu a = 2,7.
b

Pa3noxuTh HA MHOMKHTENH, HCHOJB3YA TOMXKAeCTBO a® + b% =

=(a +b) (a* — ab + b*) unn a® - b® = (a - b) (a® + ab + b?):
3 3 11

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

Buruncantse:
1) 2V5.2°Y8; 2) 322 ; 9V2; ) (5Y3)%F; 4) ((0,5)'2).

Cokpatuts Apobn:
1 1 1

1 ,/'—-‘/; m"'+ni c-2cé+1
) 43 2 P8 ———,
3 = m+2Jmn +n J_-l
at - p!
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CpaBHHTL 4YMCJIO C exMHUNEIl:

; 5
1) 7 2) (0,013)7%; 3) (%) : 4) 2743
— J3 V-2 v8 -
5) 2-Y5; 6) (l) : 7) (5) ; 8) (l) o
2 4 3
2 ypOBeHb.
Buiuucaure:
5 1 5 _1 1 3 1 3
1) |23.83 3 -3%3.2 3)%; 2) | 5%:214 —2‘:5‘] ‘JIOOO.

CpaBHuTL 4McCiA:

1)%3&/%; 2)‘5n§ﬁ;3)mn328;4)‘135m.

YOpocTUTh BhipakeHue:

V2 +1 — \V3+l
1) x—2v7 | " . ' . 2) a‘/s ' . a-l—ﬁ
VZ-1 ! pv3-1

OcBoGoANTHLCA OT MPPANMOHAJNBHOCTH B 3HaMeHareje Apobu:

1—2;2—5;31' 8
Vi g ?

2
: 4) =—:i b)) ———
Va Va1 V5-2
Coxkparurh Apobb:
1

’

_1aad
1) L0 2)
5yt + 20 a®—b
OTBeThTE HA BOMPOCHI:

1)Kakoe umcio siBnsieTcst AeHCTBUTEIBHBIM?

2)IIpu KaKuX YCIOBUSIX CTENIEHH C JEUCTBUTEIBHBIM MOKA3aTEIEM COXPAHSIOT BCE
M3BECTHBIE CBOMCTBA C pallMOHAIBHBIM ITOKa3aTesieM?

3)Korna Beipaxkenue 0* He umeeT cMmbiciia?

IHPAKTHYECKAS PABOTA Nel(
BrrunciieHue U cpaBHEHHE CTENEHHBIX BbIPAYKEHHUI.
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esanb padoThl: HAYYUTHCS BEIYUCIISATh U CPABHUBATH CTEIICHHBIE BHIPAKECHHUS.
PesyabTarsbi:

MemanpeOMemuble:

BJa/ICHUE HABBIKAMM I[103HABATEJIBbHOM, y4e€OHO-HCCIENOBATEIbCKOW M IMPOEKTHON
JESTENIbHOCTH, HaBbIKAMHM pa3pellieHus NpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEJIBHOMY IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a4ad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

npeomemmnuwle:

c(OpPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMAaTHUYECKUX MOHATHUSX KaK BaKHEHIINX
MaTEeMaTUYECKUX MOJENSAX, O3BOJISIIOIIMX OMKUCHIBATH U U3y4aTh pa3Hble IPOLIECCHI U
SBJICHMSI; TOHUMAHUE BO3MOXXHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUSI MATEMaTHYECKUX
TEOPUH;

Buowt oeamenvnocmu: IlpeoOpazoBaHve YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
coJepKallluX CTENEHHU, NPUMEHssI CBOWCTBA. PellleHne IOoKa3aTelIbHBIX YpPaBHEHUU.
O3HakoOMIIEHHE C NPUMEHEHUEM KOPHEW M CTENEHEH NIpPHU BBIYMCICHHHM CPEIHMX,
JICJICHUHM OTPE3Ka B «30JI0TOM CEYEHUM». PernieHue NpuKIagHbIX 3aad Ha CIIOXKHbBIC
IPOLIEHTHI.
Kpurepuu onennBanus:

l.o1eHKa «OTIIMYHOY BBICTaBJsIeTCs 00ydaroniemMycst 3a 0€30IHMO0YHO BBIIOJIHEHHbIE
3a/1aHusl IEPBOT0, BTOPOTO YPOBHS B MOJHOM 00BEME C YUYETOM PAllMOHATBHOCTU
BBIOpAHHBIX PEIICHU;
2.0LIEHKA «XOpOIIO» BBICTABIIIETCS O0yUaroleMycss 3a padoTy, BHIMOJHEHHYIO B
HOJTHOM 00BbEME C HeJI0UeTaMUu;
3. OlLIEHKa «yJIOBJIETBOPUTEIHHO) BBICTABIISIETCS O0OYUaAIOIEMYCsl 32 BBINIOJIHEHHbBIE
3a/1aHusl IEPBOTO YPOBHSI B NOJTHOM O0BEME;

4, OLCHKA «HCYIOBJICTBOPHUTCIbHO» BBICTABIIAACTCA 06yanOHICMYC$I 3a BBIITOJIHCHHBIC

3a/1aHus TIEPBOTO YPOBHS B HE TIOJITHOM O0BEME.

Xoa pa6otbi:| ypoBeHb.

Beruucnure:
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1 BeMuCAHTS:

2 7
15%. 33 g % ; 3 g.].4
e 2)( ) —(5) +4.879°; 3)( 123+8\[; 192,
5 3

7
2  VnpoctaTts Bhipakenue: 1) ’\[3:—2-4#; 2) a-a,laa

c 2

a

L

8 Coxpatuts Apobs Eg’—
Tat + 21

e D)
5 VnpocruTh BhIpaxkeHue (i/_d/—)z V_-%)z.

2 ypoBeHb.1) Beruncnure:

1) 3/310. 215, 2) 4/23.5°%;
8 20
w{mf ol

CpaBuuTh yucaa: 1) V2 u %; 2) V5 u V7.

PacnosouThs Yucaa B NOPAAKEe BOIPACTAHMA:

-3 3 -1 1
1) 1%, 2, (l) : 2) 98°, (-) , 328,
2 7
CpaBHNTH 3HAYEHHMS BLIpaXKCHHN:
7 7 10 )a (12 )3
1) 3,1" u 4,3%; 2) (-l—l H 1)
3) 0,3% u 0,2% 4) 2,5 u 2,6%

o (1) x(8) o () ()"
7) (4¥3) u (3V4)2; 8) (2¥6)™ = (6V2)5.

5.Halimute 3HaueHUE BBIPAXKEHUS:
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l) 102 7 ) 2) 63+JE )
22+\/7.5l+v‘—7-’ 22¢J€,3l+4:’;'

3) (2510\.’5 _ 52\."2), 5«1—2."2; 4) (22\."3 - 4\/5 l),2—24'§‘

ITPAKTUYECKAS PABOTANe11
BoruuciieHue ¥ cpaBHeHUe JIOrapu(pMoOB.
Leab padoThl: HAYYUTHCS BHIYUCIATH U CPABHUBATH JIOTaPU(MBI.

PesyabTarsbi:
Memanpeomemuule:

Hcnonb30BaTh BCe BO3MOMKHBIE PECYPCHI ISl TOCTHXKEHHSI MOCTABJICHHBIX IEJeH U
peanu3aiuu TUIaHOB JCSTEILHOCTH; BBIOMPATh YCHEIIHBIE CTPATETUM B Pa3JIMUHBIX
CUTYyaIUsX;

npeomemuuwle:

- c(OpMUPOBAHHOCTH TMPEJCTABICHUNA O MaTEeMaTHYECKUX TMOHATHUSIX Kak
BAKHEUIINX MAaTEeMaTHYECKUX MOJEIISIX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh pa3HbIC
IPOLIECCHl W SIBJICHHS; MOHMMAHUE BO3MOXXHOCTH AKCHOMAaTHYECKOrO0 MOCTPOCHUS
MaTeMaTHYECKUX TEOPHIl;

Buowt oeamenvnocmu: Vicnons3oBaHre CBOMCTB (DYHKIIMN i CPABHEHUS 3HAUCHHIM
creneHedl u jorapudmoB. IlocTpoeHne rpauKoB CTENEHHBIX U JOrapUPMUUYECKUX
¢yHkuuid. Pemenue moka3aTenbHbIX W JIOTAPU(PMUYECKUX YpPABHEHUN U HEPABEHCTB
110 MU3BECTHBIM alIropuT™Mam. BeinmogHeHue apu@mMeTHyecKux IeUCTBUIM HAJl YHCIIaAMH,
coueras yCTHbIE U TUCbMEHHbIE pueMbl. HaxoieHne 3HaueHuid CTENEeHH, UCTIONb3Ys
MpU HEOOXOIMMOCTH UHCTPYMEHTAIbHbIE CPEACTBA.

Kpurepuu oueHuBanus:

1.011eHKa «OTIIMYHOY BBICTABJISIETCS 00yJaroneMycst 3a 0€30IMO0YHO BBITIOJTHCHHBIE
3a/1aHUs TIEPBOT0, BTOPOT'O YPOBHS B IMOJHOM 00bEME C YUETOM PAIIMOHAITBHOCTH
BBIOPAHHBIX PELICHUI;
2.0lIEHKa «XOPOIIIO» BRICTABIISIETCS O0yUYarOIIeMycs 32 pabdOTY, BHITIOJHEHHYIO B
ITOJTHOM 00BbEME ¢ HEAOUCTaAMU,
3. OIIEHKA «YJOBJIETBOPUTEIBHO» BBICTABIIACTCS 00YYaIOIMIEMYyCsl 32 BHINIOJHEHHbIC

3aJlaHusI IEPBOTO YPOBHSI B TIOJTHOM O00BEME;
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4, OLCHKA «HCYAOBJIICTBOPUTCIbHO» BBICTABJIIACTCS 06yqa}0meMyc;I 3a BBIIIOJIHCHHBIC

3a/1aHus TIEPBOr0 YPOBHSA B HE MOJIHOM 00BEME.

Xoxa paboThi: | ypoBens.

CamocrosiTenpHas padoTa.
1.CpaBHute uncia

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

2.Haiinute 3Ha4eHHE BBIPAKECHUS:
a)log,24+10g26. 0) tog, 381 ~B) logpos V4 = r)(3log-2 — log-24) : (log;3 — 10g,9).

3.BBIYUCIINTE:

1. logs 4 + logs 9.

2. log, 48 —log, 3.

3. |Ogg 135 — logs 5.

4. Borauciuth 108a "'/E, ecm log, b=T7
5. YIIpoCTUTH BBIpaKEHUE

3lga+lg3

lg7—1g14

6. HaiiTu 3HaueHue BBIpAKCHUS:
aluggld—lugg‘i' 1 log\;gET

1.
BBIMHCAMTL (HE MCIOABL3Ys MHMKPOKAJBKYJIATOD):

logy 2 log, 3 1 ) 2log, 3
1 —+ ; + : .
) Togg 6 ' Tog, 8 | ey Sk ) T ) e
8.
BuiyHuCANTE:
log, 24 — X log, 72 log; 14 — X log, 56
1) 2 ; 2) 2 ;
log 18 — ; logs 72 logg 30 ~ 3 loge 150
1
g log, 4 + log, J1_6 " 3log,;2 - 2 log; 64
log220 + 3log, 2 4logy 2+ %logs 27
2 ypoBeHb:
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CpaBHuTL UHCHA:

1) logg log, ‘r—’; 2) log, 9 ulog, 17;
5 6 - 3
3) log, e u log, «; 4) log, [5 u log, ‘/-5
2 2 . :
EH“HCJIHTbZ

1) 3610305+101— log 10 2 _810323;

1
2) (814.—510‘94_}_25'0‘125 ﬂ) .49l0‘72;

1
log, 3+3loge 5
141 2 R
3) 16" *'%4% 4 42 :

lIngz.,i) ~log, 6

4) 72. (492 +5 '“"w‘).

7. OTBETHTE HA KOHTPOJIBHBIE BOIIPOCHI.

[To xakuM npHU3HAKaM MOXHO CPAaBHUTH JBa jorapudma? Ha kakue 351eMeHThl
norapu¢pmMa obpamaeM BHUMaHKE MPpU UX cpaBHeHUn? Kakumu Gpopmyiiamu Bbl
BOCIIOJIB3YETECH IIPU PEILICHUN?

8.CraiTte OT4ET NPENOAABATENIO.

INPAKTHUYECKASA PABOTA Nel2
IIpuMeHeHMEe OCHOBHOIO JIOTAPU(MHUUYECKOT0 TOXKAECTBA.
Hean paboThl: HAYYUTHCS MPUMEHITH OCHOBHOE JIOTApU(PMUIECKOE TOKIECTBO.
Pe3yabTarsl:

mem anpedmemnble:

BJIaJICHUEC HaBbIKAMHU TIO3HABATEIbHOM, Y4e€OHO-UCCIIEN0BATEIbCKON W MPOEKTHOM
NEATCIbHOCTH, HaBBIKAMH pa3pelicHus IpodJieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEHIEHUs MPAKTUYECKUX 3aJad, MPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHUS

npeomemmuuwie:
c(hOpPMHUPOBAHHOCTH TMPEACTABICHUN O MAaTEMAaTHUYECKHX MOHATUSIX KaK Ba)KHEHIIIHX
MaTeMaTUYECKUX MOJEJISIX, TO3BOJIIONIMX OMUCHIBATh U U3y4aTh pPa3HbIE MPOLECCHl U
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SBJICHMSI; TIOHUMaHUE BO3MOXXHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUSI MATEMaTUYECKUX
TEOPUH;

Buowt oeamenvnocmu: BBINOTHEHUE NPeoOpa3oBaHUN BBIPAXKEHUN, MPUMEHEHHE
dbopMyI1, CBA3aHHBIX CO CBOMCTBaMU cTeneHen u Jorapudmon. OnpeneneHue 00JacTu
JIOIYCTUMBIX 3HAYCHHH JIOTapru(PMIIECKOTO BBIPAKEHUS.

Kpurtepuu oneHuBaHMsi:

1.o11eHKa «OTIIMYHOY BBICTABIISIETCS 00yJaromeMycs 3a 6e301rO0YHO BBITTOJTHCHHBIE
3aJIaHHs IEPBOT0, BTOPOT'O YPOBHSI B IIOJTHOM 00BEME C YIETOM PallMOHATBHOCTH
BBIOpAHHBIX PEIICHUIA;
2.0lIEHKa «XOPOIIIO» BBICTABIISIETCS O0yJarOIIeMyCs 32 padOTY, BHITIOJHEHHYIO B
ITOJTHOM 00BbEME ¢ HEJ0UYCTaMMU;
3. OIIEHKA «YIOBJICTBOPUTEIHLHOY» BBICTABIIACTCS 00YUYaAIOMIEMYCs 32 BHIITOTHCHHBIC
3a/1aHUs TIEPBOT0 YPOBHS B TIOJIHOM 00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIHLHOY» BBICTABISACTCS O0yJarONIEMyCs 3a BBITTOJTHECHHbIS
3aJIaHAsI TIEPBOTO YPOBHSI B HE MIOJTHOM 00BEME.

Xox padoThi: | ypoBeHb.

1) Beruucnure:

' log, 6
1) 310“3”"; 2) 510‘516; 3) lolugmz; 4) [li) "' .
¢ \6log, 2 ! og 7
1) 3."; mmz; 2) (1) Flz . 3) 0,3210“0.36; 4) 721g,9
2

2.Haitgure 3Ha4YCHUS BBIPAKEHUM:
25"‘1352 +1 1 61‘).3 g 10
1. 491'32,- 4 ! 2) 1 Ojrc-‘v-‘l + ] 3

1 log, 3
2—lop, 5
log.,12+log, > } lng.,i; 3 +[E] .
- -3 "5 4)

TecT Ne 1
1.

log- 3 - log, 6
Beraucnure: 5 100

A)9 B)&8V6 B)I18 1)3V6 n)27
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2.HaiiTu 3HaueHue BbIPAKEHHUS:

\ logg, 25

%[Iog3 81+16'*°
2

A)5 B)I5 )20 1)25 m)l0

3.Ucnonb3ys onpezaeneHne U CBOMCTBA JIOrapu(MOB, HAWIUTE 3HAUCHUE BBIPAKCHHUS:

] loge 14

3 Jog, 32 4 27s¢ |,
7 A9 B)3 B4 N5 A6
2 ypOBeHb.

1) Yipoctute BbIpakeHHUsl, MOIb3YSICh OCHOBHBIM JIOTapU(DMUUECKUM TOXKIECTBOM:

=l+log. 3

a) 5 ,6) 101—132; B) 421n§_1_, '-’i.

4 1 g, 11 '|I oo, 2

y
d -
e log: " 7

Brruucnute: a) '~

1
log. 15

. —log, 7 (o, 6 |2 logy 2 ) qleg, 5 | qlug, ™ I- logy * 11 I
B) 164 : F) 42 log; . »’1) |8 _|| C) 9 +2 +3 )K) ||8 ]

ng, i g, ~lng. 41
3) 8 + 5 + /
OTBGTBTG Ha BOIIPOCHI:
1) Uem siBnsieTcst morapudm?

2)3anuiumTe onpeeieHue Jorapudma CHMBOIUYECKH.

3)DopmyIia OCHOBHOTO JIOTapH(PMHUUIECKOTO TOXKIECTBA.

IMPAKTUYECKAS PABOTA Nel3
IIpumeHeHre OCHOBHBIX NPAaBWJI JIOTapU(PMUPOBAHUS.
Hean paboThl: HAYYUTHCS TPUMEHSATH OCHOBHbBIE IIPaBuUIIa JIOTapu(PMUPOBAHUS.
PesyabTartsl:

mem anpedmemnbte:

BIIAJICHUE HABBIKAMH TI03HABATEIBHOM, Y4EOHO-MCCIIEOBATEIILCKON W TMPOEKTHOM
NEATCIbHOCTH, HaBBIKAMH pa3pelicHus IpodJieM; CHOCOOHOCTh M TOTOBHOCTH K
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CaMOCTOATCIBHOMY IIOHCKY MCTOJOB PCIICHUA IPAKTHUYCCKHUX 3aJad, IIPUMCHCHHIO
Pa3JINIHBIX MCTOAOB ITIO3HAHUS,

npeomemuuvle:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O MaTEMAaTUYECKUX MOHATUAX KaK BaKHEHIIHUX
MaTeMaTHYECKNX MOJEIISIX, TO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U
SBJICHUS; TOHUMAaHHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOEHUSI MAaTEMAaTUUECKUX
TEOpHI;

Buowvt oeamenvnocmu: BrpinonHeHne npeoOpa3oBaHUM BBIPAKEHHM, MPUMEHEHHE
(dopMyI1, CBA3aHHBIX CO CBOMCTBaMHU cTeneHel u norapudmon. Onpenenenne 006aacTu
JOMYCTUMBIX 3HAYCHHUN JTOTapU(PMHUUECKOTO BBIPAKESHUSI.

KpuTtepun onennBaHus:
1.0lI€HKA «OTJIMYHO» BBICTABIIACTCS 0OydaromemMycs 3a 0€3011O0YHO BHIMOJIHECHHBIC

3aJIaHUsI IEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOpPaHHBIX PEIICHUIH;
2.0IIEHKa «XOPOIII0» BBICTABIIICTCS OOydaromemMycsi 3a paboTy, BHITOJTHEHHYIO B
IIOJITHOM 00BEME C HeJI0UCTaMH;
3. OlIEHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIIICTCSI 00YUaIOIIEMyCsl 3a BBIITOJTHEHHBIC
3aJIaHusI IEPBOTO YPOBHSI B TIOJTHOM 00BEME;
4. OLICHKA «HEYIAOBJICTBOPUTEIHLHOY» BBICTABISACTCS O0yJarONIEMYyCs 3a BBITTOJTHECHHBIS
3a/IaHUs TIEPBOTO YPOBHS B HE TIOJITHOM OOBEME.

Xox padorsi:| ypoBenb

lg8+1g18

| Berancmre:a) 198118125 =6) lg13-15130 ~5y 21g2+1g3

1 1
: _ ng . log.,  +log,,
" log. 25+log3_81—ﬂ)lob,‘81+lo;,;=16 e)lug_., 50 lDﬁ;E)K) 6 7

2. Haiinure 3nauenue Beipakenus 10gos 3 - 1003 1,25
3.Beranciuts:logy ; ﬁ loge243 =2logs3+l0ge4 =l0g,8+10948 =

OtBeThl (B Oecniopsinke): 2; 2,5; 4,5; 3.
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4.Bpraucnure, NpUMEHsIsl CBOMCTBA JIorapu@moB:

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

3) —;- log, 36 - log, 14 — 8log, V21;

4) 210g!6—%logl 400+alogli/4_5.
3 3 3

5.BrinonauTe npeodpa3oBaHUE BhIPAKEHUM:

logy8 . , logs27. 3) log; 36 — logs12 log;8

logz16’ logy 9 log 9 log, 15 — log, 30

1)

6.

Ha¥ttTk x no panHomy ero Jgorapudmy (a > 0, b > 0)
1) logy x = 4 log, a + 7 log, b;
2) log, x = 2 log, a — 3 logy b;

3) log, x = 3 log, a-—%loglb;
2 2 2
4

= log'?_ b.

4) log, x=%10gz a+
3 3

3

7.Pa3bepure perieHrue npuMepoB:

[Tpumepsl iepexojia K HOBOMY OCHOBAHUIO Jorapudma:

logg1l  logyll
logyd 2
log,81 1
logsh  logsh’

1)logy11 =

2)logs81 =

[TepeiiT MOKHO K JTIOO0OMY HOBOMY OCHOBAHUIO (MTOJOKUTEILHOMY U OTIIMYHOMY OT

SIMHULIBI ).
YHpoCcTUTh BBIPAXKEHUS:

a) log, 64 + log, 64 + log,- 69;
6)9 log..5 —3log,4;
B) 2log. 3 + 4log,; 2.

Otser. 1) 2 log; 6-2) 11log; 2. 3) 3 log; 2
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2 ypoBeHb.

7.Pazbepute perieHre npuMepa:

log 2.5 o3 _
Ve e log (7.25) 1log 2.5
q Yo - 33t . 9
- 3

YmpocTum BCce moka3aTeu CTETIICHEH: Hallla 3a/1a4a MIPUBECTH UX K Jiorapudmam, B
OCHOBAHHMH KOTOPBIX CTOMUT TO K€ YUCJIO, YTO U B OCHOBAHUH CTETICHH.

log 2.5 ,
log 2.5 L 2o 2.5 log 2 = log 6.25
Z10E t {}h. Ly | s -7 Wit

v o= 7 =(10 CBOWCTRBY) °  =(mo cBoiicTBy) Z -

3 3 103 .

=—log_ [7.25) 7.25"
]

— - f 1
=log_(7.25 )

T
B E 4 i £ i i £ —2 S T
11{};_1;‘;'3..:= 1log ,'3..:=F1{};_1;.{3..:=31{}g.{3.-:=1{}g,{2..: =1{};_1;.{E:.3.:

IToxacraBum nokasaTenu, KOTOPbIE y HAC IIOJIYYUIIUCh B UCXOHOE BBIPAXKECHUE.
[Homyunm:

log G205 |.1.l,'_-|"_:“|'_.2i_h ] log G.25
6 "2 i

2 -7 3 =(.25-7.2046.250=05.25

BuiyMCcaUTh:
log, 24 — X log, 72 log;14 — L log, 56
1) 2 ; 2) 8 ;
logy18 — :1; logs 72 logg 80 —  10gg 150

1
log24 + lO‘z Jl—_ 310‘72‘- —2- 10¢7 64

log, 20 + 3 log, 2 4

3) 4)

4logg 2 + % logg 27

2.HJ’IH YCBOCHU MaTCpuajia IMpeajaaracTtcia TeCT ¢ KOAUPOBAHHBIMU OTBCTAMU. B
PE3YJIbTATC NPABUIIBHOT'O BBITIOJIHCHUS, KOTOPOT'O ITOJIYIACTCA (baMI/IJII/IH
MIOTJIAaHACKOI'O MaTCéMaTHuKa

[ BapuanT II BapuanTt

Berauciure: Breraucnure:
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In128
1. In4

P-124, E-32, 11 -In124, H-3,5

log.log.7 - log. %

P-1/7, E-1, I1I-1, H-6
3 z?lthg: ry

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

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

P-8/9, E- logs4, T1-10/27, H-4

log,x - log,7 = :2’,—1094]25

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

In125
1. In5

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

log,log, 1, log, 11
2. 3 3 11

P-1/11, H-1, E-1, I1-10
3.8"
P-16, H-32, E-12, I1-64

log,16 +log, 4
4 log, 24 - log, 6

P-logs16, H-10/9, E-3, T1-10/3

log.,x - log.,5= ;—Iog,,liz

P-10,H-32/5, E-(2+logs5), T1-20

YHpoCTUTh BBIPAXKEHUS:

a) log; 64 + log, 64 + log,- 69;
6)9 log,-8 —3log,4;

B) 2log. 3 + 4log,; 2.

Otser. a) 11log, 2; 6) 3log, 2; B) 2log_ 6.

OtBetbTe Ha Bompochkl: 1) Kakue ocCHOBHBIE MpaBuiia JorapupmMupoBaHus

WCMOJIb30BaHbl B pumepe No7?

3) Kak dhamunus moTinaHcKOro MaTeMaTrKa, COCTABUBIIIETO TaOIUITI TIOoTapudMoB?

INPAKTHYECKASA PABOTA Nel4
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IIpeoGpa3oBanue BbIpaKeHHUI, COEPKALIMX CTENEHU U Jorapudmbl.

Leap padoThl: HAYYUTHCS MPe0OPA30BBIBATH BHIPAKEHUS, COJCPKAIINE CTEIICHH U
Jgorapu@mel.
Memanpeomemuole:

Pe3ynbrarel: BnajieHWE HaBBIKAMU I103HABATEIBHOW, y4E€OHO-HCCIENOBATENbCKON U
IPOEKTHOM JEATEIbHOCTH, HABbIKAMU pa3pelieHuss MpolseM; CHOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHMS INPAaKTUYECKHX 3azad,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHNS;

npeomemmubwie:

c(OpMUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTUYECKUX MOHITHUAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEISIX, MO3BOJIAIOIIMX OMKUCHIBATH U M3Y4YaTh Pa3HbIC MPOLECCHl U
SBJICHMSI; TOHUMAHUE BO3MOXXHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUSI MATEMaTHYECKUX
TEOPUH;

Buowt oeamenvnocmu: IlpeoOpazoBaHue YHCIOBBIX M OYKBEHHBIX BBIPAXKCHUH,
colepKallluX CTENEHU, TMPUMEHssI CBOWMCTBA. BrimomHeHue mnpeoOpazoBaHuUit
BBIPOKEHUN, NpUMEHEHHEe (OpMyJ, CBSI3aHHBIX CO CBOMCTBAMHU CTENECHEH U
norapudmoB. OmpeseneHne 00JaCTH TOMYCTUMBIX 3HAUYECHUH JIOTapU(PMUIECKOTO
BBIPKEHMUS.

Kpurepuu oueHuBaHus:
1.011eHKa «OTJIIMYHOY BBICTABISIETCS 00ydaronemMycs 3a 6e3011O0YHO BBITTOJIHEHHbBIE

3aJIaHusI TIEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOpAHHBIX PEIICHU;
2.0lIEHKa «XOPOIII0» BBICTABIIICTCS 0O0ydaromemMycsi 3a paboTy, BHITOJTHCHHYIO B
IIOJITHOM 00BEME C HEeJI0UCTaMH;
3. OIIEHKA «YJIOBJIECTBOPUTEILHOY BBHICTABIISICTCS 00YYAIONMEMYyCsl 3a BBITIOJIHEHHBIE
3aJIaHusI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBJICTBOPUTEIILHO» BBICTABIIACTCS 00YUYaOMIEMYCs 32 BHIITOTHEHHBIC
3aJIaHusI TIEPBOTO YPOBHSI B HE MIOJTHOM 00BEME.

Xox padorsi: | ypoBeHb

1.3anava. HaiiTu 3Ha4€HUs BBIPAKEHUI:
1)logs 270 — loges 7,5 2) logs 775 — logs 6,2

53



3)7° - 31 218, 4) 247 :3%:16°, 5) 30°: 6°: 252,

33
. log- 3. log; 11 logg 125,
0 54910873, 3logatl 4 plogetes;

2. BeraucmuTs: a) 1g8+1gl25; 0) log,7-log,7/16  B) logs16/l0gs4.
F) 81Iogz75 IogS4 I[)(8|0923 + 31/ IogZS) _ |Ogo,25.

b | ==

1 25| 1}
/

1 \ 8 J,: ' :1.5

3. Berancimure: a) 27 ;6) 27° ;) /.r) 62557

a”™"® 1

i | b

[

5 ~‘|

o)a a7 pu a= 2

CamonpoBepka:

1. HaiimuTe: a) ; 0) logssT |

3 2=iog 2

2. C 1OMOUIBI0 OCHOBHOTO JIOTApU(PMUUECKOT0 TOXKIECTBA BEIUUCIINTE:

)

3. TIponorapud)MupyiiTe 10 OCHOBAHMUIO 2 BhIpaskeHue 162 e (€>0.5>0)
3

logy x=2logy T+ =log; 27 —=log; 16
v 3 ¥
4. Haiigure x, eciu -

2 ypoBeHb.

1.BbIYUCINT 3HAYEHHUE BBIPAKECHHUS:

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

1
L 1Y 2 ran:
] E 9.0,027 7 + %{ 485 i:
2. Beraucauts: a) 17 5 6) 27 ; B) 230 ey
32.77
o) 3% mpua=2
22
) 1 124 .34
_""E-\.\I —_ E 4_: i I_: _l
3 Beramciute: a) -2/ 6) 1257 p) 64 1) 47

?{6

1) ®F npn a=2
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CamonpoBepka:

1
o .fag_;¢ log..8
1. Haitgure: a) =3,0) =T,

2.C IIOMOIIIBIO OCHOBHOI'O HOFapI/I(bMI/IT{CCKOFO TOXICCTBA BBIYUCIIMTC!

C-l

. —_4 ; . "
3. [Iponorapupmupyiite no ocHoBanuto 10 BeIpakeHHe A1006° (e>0. 5>0)

(=

log,x=2log,5——log, 8+log, 02

-

L.

4. Haiimure x, ecnu

OTtBeTbTe Ha Bompockl: a) Jlaiite onpenenenue norapudma uucna. 0) Haiite
ornpe/ielieHUe CTETIIeHH YnCTa.

HPAKTHYECKAS PABOTA Nel5

HcciienoBanue cBOMCTB JIMHENHOM, KBaAPAaTHYHOMN, KYCOYHO-TMHEHHON U
APOOHO-PALHOHAIBHON PYyHKIMI

Henb: HayuynThCA HCCAEN0BATh JIMHEWHYIO, KBAAPATUUHYI0, KyCOUHO-ITMHENHYIO U
JTPOOHO-PaIMOHATBLHYIO (PYHKIIUH.

Pe3yabTarhl:

npeaAMeTHbIE:

- c(pOpMHUPOBAHHOCTH TMPEACTABICHUI O MaTreMaTHKEe KaK 4YacTH MHUPOBOM
KYJIbTYpbl U MECT€ MaTeMaTUKH B COBPEMEHHOM HUBWIM3ALMH, CIIOCOOAX OMUCAHMS
SABJIEHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- c(pOpMHUPOBAHHOCTH MPEJACTABICHUNM O MATEeMaTHYECKUX TMOHATUAX  Kak
BaKHEHIIMX MAaTEMAaTUYECKUX MOJENSX, MO3BOJIIONINX OIHUCHIBATh U U3y4aTh pPa3HbIC
MPOLECCHl U SIBJIICHUS; MOHMMAaHUE BO3MOXHOCTH AKCMOMATHYECKOTO MOCTPOCHHUS
MAaTEMATUYECKUX TEOPUH;

MeTanpeaMeTHbIe!

- YMEHHUE CaMOCTOSITEJIbHO OIPEIEIATh LEIU AECSITEIbHOCTH U COCTaBIISThH IUIAHBI
NEATEIBHOCTH; CAMOCTOSITENBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

ACATCIBHOCTD, HCIIOJB30BaTb BCC  BO3MOXKHBIC PECYpCbl A  JOCTHIKCHHA
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MOCTABJICHHBIX LEJIE M peaju3aliy IUIAHOB JEATEIbHOCTH; BBIOMPATH YCIEUIHbIC

CTpaTeruu B Pa3IUYHbIX CUTYaIUSX;

JINYHOCTHBIE:

- c(OpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHKE KaK YHUBEPCAIBHOM S3BIKE;

HayKH, CPEIICTBE MOJICIIUPOBAHMS SIBJICHHM M TMPOLECCOB, HIEIX U METOJax

MaTeMaTHKH;

Buabl nesiTes IbHOCTH:

O3HakOMJIEHHE C 10Ka3aTEeJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JUHEWHON U

KBaJpaTUIHON (PYHKIIMH, MPOBEACHUE UCCICI0BAHUS JIMHEHHOM, KyCOUHO-IMHEHHOM,

IpOOHO-TMHENHON U KBapaTUYHON (QYHKIIHIA, TOCTPOEHUE UX IPaUKOB.

Kpurepuu onennBanus:

1. onleHKa «OTIMYHOY» BBICTABIISIETC 00yUaromemMycs 3a 0€3011O00YHO BBIMOJHEHHbBIC
3aJlaHUsl TIEPBOTO, BTOPOTO M TPETHETO YPOBHS B IOJHOM OOBEME C Y4YETOM
PalMOHAIILHOCTH BHIOPAHHBIX PEIICHUM;

2. OTIEHKA «XOPOIII0» BBICTABJSAETCS oOyJaronemMycsi 3a 6€30mMrO09IHO BBITIOJTHCHHBIE
3a/laHusl IEPBOTO, BTOPOrO YPOBHS B IOJIHOM 00BEME C yUYETOM PALIMOHATILHOCTH
BBIOPAHHBIX PEUICHU;

3. OIICHKa «YJOBJIETBOPUTEIHHO» BBICTABIACTCS OOy4aromleMycCsi 3a BBIMOJIHEHHBIC
3aJlaHusI IEPBOTO YPOBHSI B TIOJTHOM O00BEME;
- OIIEHKAa «HEYJOBJICTBOPUTEIHHO» BBICTABIISIETCS 0OyYaronieMycsi 3a BBITIOJIHCHHbBIE

3a/1aHus TIEPBOTO YPOBHS B HE MOJIHOM O0BEME.

Xoa padorhI:

[IpoBecTu nosHoOe HcciieqoBaHue (GYHKIMH U TOCTPOUTH €€ Tpaduk

.L.)y=x+4; 2)y=5—-2x;3) y=2—%(x—1); Ay=(x+1)>—x?% 5)y=

1 1
2x=3l; B)y=—;7)y=2—-; 8y=—; 9 y=x>—3; 10)y=2x—x%
11)y = 6 — 7x — X?;
2 —
Il 1)y =3x+2 x-1;3]; 2) y="2; 3)y=3x—[2x+4|;
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_Ix+1]
2x—5 '

2
4)y=§,|x|$4;5)y 6)y=%+2x; 7y =x%+2xxe[-2;1]; 8)y=

x? — 6x + 1,x€[0; 4];

> —
. 1) y={Zx+1npp1x_ 1,

_x—2mpux < —1; 2) y=[5x=3|—Ix+1]; 3) y=|x|+[x+ 2] +

x=3L4)y=|1-1], K22 5 y="56y=x2-9;7)y=2x*+x| - 3;

INPAKTUYECKAS PABOTA Ne 16

Haxoxnenue o01acTu onpeaeseHust U 001aCTH 3HAYEHUA (PYHKIMHU

Henb: HayunTHCA HAXOAUTH 00JACTH ONPEEICHUS U 00JaCTh 3HAUEHUS! (QYHKIIH.
PesyabTarsl:

npeaMeTHbIe:

- c(pOpMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MHPOBOM
KyJIbTYpbl U MECTE€ MaTEMaTUKA B COBPEMEHHOW LMBHIIM3ALMH, CIOCO0aX ONMUCAHUS
SBJICHUM peajbHOrO MUPA HA MaTEMATUYECKOM SI3BIKE;

- c(pOpMHUPOBAHHOCTb MPEJACTABICHUH O MaTEeMaTHYECKUX TMOHATUAX Kak
BKHEHUIIMX MAaTEMAaTUYECKUX MOJEIISIX, MO3BOJIAIOIIMX ONKCHIBATH U U3y4YaTh Pa3HbIE
IIPOLIECCHl U SBJICHMs; ITOHMMAHUE BO3MOXXHOCTH AKCUOMATHYECKOIO0 IOCTPOCHHUS
MaTeMaTUYECKUX TEOPUH;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO OIPEIEIATh LEIU JESITEIbHOCTH U COCTABIIThH IUIAHBI
NEATEIIBHOCTH; CAMOCTOSITENBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeATEIbHOCTh, HCIOJB30BAaTh BCE BO3MOXHBIE PECypChl Uil JTOCTHXKECHMS
MOCTAaBJICHHBIX LEJeH M peanu3alMy IUIAHOB JEATEIbHOCTH; BbIOMpATh YCHEIIHbIE
CTPATETUH B Pa3IUYHbIX CUTYaLHSX;

JINYHOCTHBIE:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE;
HAayKM, CpEICTBE MOJECIUPOBAHMS SBICHUM M MPOLECCOB, HIEIX M METOHax

MaTEeMaTHUKH;
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Buabl nesiTe IbHOCTH:
Haxoxxnenne obmactu onpenenenus u oonactu 3HaueHn GpyHkiuu. [Toctpoenue n
yTeHue rpadukoB QYyHKIUH.
Kpurepuu onenuBanus:
1. OLIEHKAa «OTJIMYHO» BBICTABISIECTCA OOydyaroniemycs 3a paOoTy, BBIIOJIHEHHYIO
6e301100YHO, B TTOJIHOM 00bEME C YUETOM PAIIMOHAILHOCTH BRIOPAHHBIX PEIICHUI;
2. OLIEHKA «XOPOIIO» BBICTABISETCS O0yJaronemMycsi 3a paboTy, BHIMOJIHEHHYIO B
MOJIHOM 00BEME C HEeJOUETaMU;
3. OLICHKA «YJOBJICTBOPUTEIBHO» BBICTABISIETCS oOOyuaromeMmycs 3a paboTy,
BBIIIOJIHEHHYI0O B HE MOJHOM oObeme (He meHee 50% MpaBUIBHO BBINOJHEHHBIX
3a1aHUi OT 00I1Iero o0beMa paboThl);

- OILICHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIsIETCA oOOydaromemycs 3a paloTy,
BBINIOJIHEHHYIO B HE MOJHOM o0beMe (MeHee 50% mpaBHIIBHO BBHIITOJHEHHBIX 33JlaHUN

oT 00111eT0 0OBEMA pabOTHI).

Xoa padoThi:

Haiigure obnacTs onpegeneHus QpyHKHH:

_3x-2 _ 9+ 6x

a)y—5x+3, B)y-2x---1’
6 7

6)!/::2__16; l‘)y=25~xz-

[Mocrpoiire rpaduk 3afannol Qyaxumun, naianre obaracts onpe-
Aenenua u obnacTh 3HAYEHHR QYyHKIMMK:

a)y=x%+2; B)yzﬁ;
6) y =3 — 2x% r) y=Jx - 3;
Jlan rpadpuk ¢pyukuuu y = f(x). Onpenenure mo rpaduky: a) 007gacTh ONpeaeICHUsS

¢yHKUMY; 0) MHOKECTBO 3HAUCHUN (DYHKIINH;

Y
1,5 2,25}

-/ -1.5\0 1,5 .
-3,5 -2 -1}

=2

=Y
>




Haiitu oOnacte onpeaeneHus QyHKIIUN:
L 1) () = 5= 2) f(0) = 5= 3) f() = V2 —x,4) f(x) = _2

11.1) 1) f(x) = ; 2)f(x) =Vx?2 —4; 4)f(x) = Vx? — 3x + 2;

\/7

LD RGO = |2 2) 800 = —2; 8) () = VB — 5x T 2 + 2oct,

HaiiTi 3nauenus QyHKIWY IpU yKa3aHHBIX 3HAYCHHSX X:

1D f(x) = X x=1, X=%; 2) f(x) =2XX__35, X =

xX2+1

-3, x=t+1;

x, x =0, 1 )
3) f(x) = { x<0 'BTOUKaX — 2; —3 0; 5;
Haiitu oOnacth 3HaueHUs PYyHKINH:

4
Dy=_5:20y=2+539f) =5

INPAKTUYECKASA PABOTANe 17

HccaenoBanue cBOWCTB PyHKIIMM: MOHOTOHHOCTh, YeTHOCTh, OTPAHMYEHHOCTD,
NEePUOANYHOCTb.

Hean: HayuuTcs nccaeaoBaTh GYHKIUIO HA MOHOTOHHOCTb, YETHOCTb,
OrPaHU4YEHHOCTb, IEPUOIUYHOCTb.

Pe3yabTarhl:

npeaMeTHbIE:

- c(hOpMHUpPOBAaHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK 4YacTH MHUPOBOIl
KyJbTYpPhl U MECTE MATEMaTHUKHW B COBPEMEHHOM IMBWIIM3ALIMU, CIIOCO0aX OMHCAHUS
SBJICHUM peaIbHOr0 MUpPA Ha MATEMATUYECKOM SI3BIKE;

- c(OpMHUPOBAHHOCTh TMPEACTABICHUNH O MaTEeMATUYECKUX TMOHATHIX Kak
BXHEUIIINX MAaTEMAaTUYECKUX MOJEINSIX, MO3BOJIAIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIE
IPOLIECCHl W SIBJICHUS; IOHMMAaHHE BO3MOYKHOCTHM AKCHOMAaTHYECKOIO IOCTPOEHUS

MAaTEMATUYECKUX TEOPUH;
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MeTanpeaMeTHbIe:
- YMEHHE CaMOCTOATEJIbHO ONpPENENATh LENH ACATENbHOCTH U COCTABIAThH IUIAHBI
NEeSATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NEeSATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPChl Uil JAOCTHKEHUS
MOCTaBJICHHBIX IIeJIed W peaju3alii IUIAHOB JEATEIbHOCTH; BBHIOMPATH YCIEHTHBIC
CTpATEeTUH B Pa3IUYHBIX CUTYalLIUSX;
JINYHOCTHBIE:
- c(OpMUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE;
HayKH, CPEJCTBE MOJEIUPOBaHUS SBJICHUNW M TMPOIECCOB, HAEAX M METOAax
MaTEeMaTUKH;
Buambl nesiTe IbHOCTH:
[Toctpoenue u urenue rpadpuxoB pyuknuid. Uccnenoanue ¢pynkiuu. [loctpoenue u
yreHue rpadukoB pyHkuui. CocrapieHue BUA0B GYHKIUN 110 TaHHOMY YCJIOBHIO,
peuIeHue 3aa4 Ha SKCTPEMYM.
Kpurepuu onenuBanus:
1. OIICHKa «OTJIMYHO» BBICTABIISIETCS OOydaromieMycsi 3a paboTy, BBIIOJHEHHYIO
0€301K100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;
2. OLICHKA «XOPOLIO» BBICTaBJIsETCS oOydarouieMycsi 3a paOoTy, BHIITIOJIHEHHYIO B
HOJTHOM 00BEME C HEJI0UeTaMUu;
3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABISIETCS OOyvaromeMmycss 3a pabory,
BBITIOJIHEHHYIO B HE TMOJHOM oObeme (He MeHee 50% TpaBUIBLHO BBIMOTHEHHBIX
3a1aHui OT 00IIero oobeMa paboThl);

- OILICHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIsETCA oOOydaromemycs 3a paloTy,
BBITIOJIHEHHYIO B HE MOJTHOM 00bhemMe (MeHee 50% mpaBHIIbHO BBITIOJTHEHHBIX 33/JaHUAN

oT 00111eT0 00BeMa paboThI).

Xoxa pa6oThi:

HccnenoBath Ha YETHOCTh (PYHKIUU:

60



1) y=5%; 2) y==; 3) f(x) =x*—x2+1; 4) y=x+;5) f(x) = |x|; 6) y =

(x3® = 7x; 7)y =V2x2% + 6x; 8) y——+—' 9) y=

x+1 2+1

10) f(x) = x%2 — |1 —

xl; 11) () = L1 fe =T
Hccnenyiite pyHKIIMM HAa MOHOTOHHOCTD:
1. ;)__;;-Zﬁ - 3; B) y = % - x%
2. ﬁa)y=x2;2x+1,x>—1; B)y=—x2+6x—-12, x > 3;

6)y=x12,x<—2; r)y=x_+25,x>—5.
Uccnenyiite pyHKIMU HA OTPAaHUYEHHOCTD:
1. a)y=x*-8x+1; B) y=-2x - 6x + 15;
6)y=2x;4,x>0; r)y=51-_2:,x<l.

2. a)y = v-x2 + 4x - 5; B)y=+-2x2 + 8x + 9;

x* —4x +1 5
Dy=y"5 R

[TocTpouTs rpadMK M BLISICHHTH, ABJASETCH JM OrPAHHYEHHON
dyHKuUMA:

1) s _[2x—x2 npu x<1,
¥Y=12-x npu x>1;

x*4+2x+2 npu x<1,

<) y-[\; npu x> 1.

Jau rtpaduxk ¢yaknun y = f(x) . Onpemenure mo rpaduky: a) MNPOMEKYTKH
MOHOTOHHOCTH; ©0) HyIH (QYyHKIUY; B) MPOMEXKYTKH 3HAKOIMOCTOSIHCTBA; T)

CUMMETpHUIO TpaduKa.

Hoctpoiite rpaduk QyHKIIUU TaK, YTOOBI

[IEPUOIUYECKOM:




Han rpaduk ¢pysnkuuu f. Onpenenure no rpaduxy: TpOMEKyTKH MOHOTOHHOCTH U
TOYKH SKCTpEMyMa

HNPAKTHYECKASA PABOTANe 18

IHocTpoenue rpadguka creneHHoi GyHKuMH.

Henb: HayuYnuTHCA CTPOUTH rpauK CTEIEHHON (QYHKIIMH

Pe3yabTarhi:

npeaMeTHbIE:

- c(OpMHUPOBAaHHOCTh MPEACTABIECHUN O MaTEeMATUYECKUX MOHATHIX Kak
BKHEHIINX MAaTEMAaTUYECKUX MOJEIISIX, MO3BOJIAIOIIMX ONKCHIBATh U U3y4YaTh Pa3HbIC
MpOLIECChl W SIBJICHUSA; TOHMMAaHHE BO3MOKHOCTHM AKCHOMAaTUYECKOIO IOCTPOEHUS
MAaTeMaTH4YECKUX TEOPUI;

- BJAJICHHE CTAHJIAPTHBIMM TNPHUEMAMH pEIICHUS CTENEHHBIX YypaBHEHUH U
HEPaBEHCTB;

MeTanpeIMeTHbIe:

- YMEHHE CaMOCTOATEJIbHO ONPENENATh LENH ACATENbHOCTH M COCTABIAThH IUIAHBI
NEATEIBbHOCTH; CaMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTHUPOBATH
NEeSATEIbHOCTh, HWCIIOJIb30BaTh BCE BO3MOXHBIE PECYpChl ISl JAOCTHXKEHUS
MOCTABJICHHBIX LEJIEM M peaju3aldy IUIAHOB JEATEIbHOCTH; BBIOMPATH YCIEUIHbIC
CTPATETUH B Pa3IUYHbIX CUTYaLHSX;

JINYHOCTHBIE:

- c(hOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3BIKE;
HayK{, CpEICTBE MOJCIMPOBAHUS SBICHUM M TMPOLECCOB, HAEAX M METOAAX

MaTEeMaTHUKH;
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- pa3BUTHE JIOTMYECKOI'O  MBIIUIEHUS, IPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIbTYpPbI, KPUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOIUMOM JIJISI
Oyayuieil npodeccuoHaNnbHON NEATENbHOCTH, Uil MPOJOJDKEHHS OOpa3oBaHUs U
caM000pa30BaHUs;
Buabl nesrebHOCTH:
Boruncnenue 3naueHuii pyHKUIMN 10 3HAUE€HUIO apryMeHTa. OnpezeneHue nojJ0KeHus
TOYKM Ha rpauke IO €€ KOoOpAWHataM W HaoOopoT. lcmonp30BaHHE CBOWCTB
(yHKIMI 11 cpaBHEHUs 3HaueHUil creneHed. lloctpoeHue rpaukoB CTENEHHBIX
byHKIMA.
Kpurepuu onenuBanus:
1. OLICHKAa «OTJINYHO» BBICTABIIAETCA OOydaromemycsi 3a padoTy, BBIIOJHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BHIOPAHHBIX PEIICHU;
2. OIIEHKA «XOPOIIO» BBICTABISETCS 00yJaronemMycsi 3a padoTy, BHIIIOJIHEHHYIO B
HOJTHOM 00BEME C HEJI0UETaMU;
3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABIIIETCS OOywaromeMmycs 3a padorTy,
BBIMIOJIHEHHYIO B HE TOJHOM 00beMe (He MeHee 50% NpaBUIBHO BBIOJHEHHBIX
3aJaHui OT 001Iero oobeMa paboThl);

- OLIEHKAa «HEYAOBJIETBOPUTEIBHO» BBHICTABISACTCA oOOydaromemycs 3a paboTy,
BBIMOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 50% npaBUiIbHO BBIIIOJHEHHBIX 33JaHU

OT 00111eT0 00BbeMa paboThI).

Xoa padoThI:

Haiitu o0nacth onpeaeneHus: CTeeHHON PyHKIINH:

2 1
Dy=vVvx+2;, 2)y=v5-2x; 3)y=-2x3 4)y=3(x—1)+
[TocTpouts rpaduku GyHKIMIA:

1
2

Dy=x% 2)y=x% 3)y=x7% 4y=x2
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H306pasuTe cxemaTnuecku rpaduk GyHKOMHM B yKasaTh eé 06-
JIACTH ONpejIeIeHUA H MHOKECTBO 3HAYCHU; BRISACHUTDH, ABJSAET-
ca a¥M PYHKIHUA OrpasUYeHHOR cBepxy (CHH3Y):

1) y=2x5 2) y=x% 3) y=x";

4) y=x% 5) y=x% 6) y=x°.

Haittn naunbGosbinee ¥ HAMMEHbIIee 3HAYeHHUA QPYHKOHMH HA 3a-
AAHHOM OTpe3Ke:

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

3) y=x"', xe[-3; -1); 4) y=x"2 xe[l; 4]
ITocrpoiiTe u cpaBHuTe rpaduky DyHKIHIA:

1 . 1
a)y=%Yx m y=x3; 6) y=Vx m y=2x1,

nion

HUasecTHO, 4TO f(Xx) = x?. Briunciaure:

afx O f(5)  wAox A0,

HIM

HasecTHO, uTO f(x) = x *. BRIUMCIANTE:

a) f(1); 6) (8); 8) f(% ]; r) £(0).

CpaBHUTH 3HAYEHUS BLIPAYKCHMWA:

3 3

1) 8,17 u 4,3%; 2) (Q) u (!3) :
11 11
3) 0,3% u 0,25 4) 2,52 u 2,6%

7\* 8 ). 14)° _ (15)°.
o (3) = (&) o(3) =)
7) (443)® u (38V4)™®; 8) (2V6)™ u (6 J2)-5.
[TocTpoiite rpaduku GHyHKIIMIA:

1)y=2\/;;2)y=m;3)y=-x‘+2;

Pemnre rpadu4ecKH ypaBHeHHe:
1 1
=6-x; B) x4 = x3;

2
s r) x3 = x - 4.
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IHPAKTHYECKAS PABOTA Ne 19

IHocTpoenne rpadguka noxkasareabHON GyHKUMH.

Heanb: HayuyuThCS CTPOUTH rpaduK MoKa3zaTeIbHOU QPYHKIUY.

PesyabTarsl:

npeaMeTHbIe:

- c(pOpMHUPOBAHHOCTH MPEJCTABICHUNH O MaTeMaTHUYECKUX [MOHATHUAX Kak
BAKHEMIINX MAaTEMAaTUYECKUX MOJEISIX, ITO3BOJIIOIIMX ONKCHIBATh U U3Y4YaTh PA3HbIE
IIPOLIECCHl U SBJICHMS; ITOHMMAHUE BO3MOKHOCTH AKCUOMAaTHYECKOI'O0 IOCTPOCHHUS
MaTeMaTU4YECKUX TEOPUH;

- BIAQJCHHE CTAHJAPTHBIMHU IPUEMaMHU PEIICHUS IOKA3aTEJIbHBIX YPAaBHEHUU U
HEPaBEHCTB;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSTEJIbHO ONPENEIATh LENN ACATEIBHOCTA U COCTABIATH IUIAHBI
NEATEIIBHOCTH; CAMOCTOSTEIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCHOJIb30BAaTh BCE  BO3MOXKHBIE PECypChl  JUISL  JTOCTHIKEHUS
MOCTaBJICHHBIX IIeJiell M peanu3aliy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEIIHbIE
CTpPaTEruM B PA3JINYHBIX CUTYALUAX;

JINYHOCTHBIE:

- c¢(hOopMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHUKE KaK YHHUBEPCAJIbHOM S3BIKE;
HayKH, CpEICTBE MOJCIMPOBAHMS SBICHHM M MPOLECCOB, HIEIX U METOHAX
MaTeMaTHKH;

- pa3BUTHE JIOTMYECKOIO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
ANTOPUTMHYECKOUN KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JIJIs
Oyayuieil npodeccuoHaNbHON NEATENbHOCTH, ISl MPOJOJKEHHSI 00pa3oBaHUS U
caM0o00pa30oBaHuS;

Buambl nesiTe IbHOCTH:

Brruucnenue 3nauenuit GyHKIMA M0 3HAYCHHUIO aprymMenTa. OnpeneneHre moaoKeHus

TOYKM Ha Tpaduke Mo ee KoopauHatamM U HaobopoT. Iloctpoenue rpadukos
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MOKa3aTeabHbIX (YHKIMA. PelieHue moka3aTeNbHBIX YpPaBHEHUIl M HEPaBEHCTB IO
M3BECTHBIM aJITOPUTMAM.
Kpurepuu oneHuBaHMsI:
1. OLICHKAa «OTJIMYHO» BBICTABIAETCA OOydaromemycs 3a padoTy, BBIIOJHEHHYIO
6e301n0609YHO, B TOJTHOM 00BEME C YUETOM PAllMOHATIEHOCTH BEIOPAHHBIX PEIICHUI;
2. OLIEHKa «XOPOUIO» BbICTaBIsETCA 00ydaromeMycst 3a padoTy, BBIIOIHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3. OLIEHKA «YyJOBJICTBOPUTEIHHO» BBICTABIAETCS oOOydaromemycss 3a pabory,
BBINIOJIHEHHYIO B HE NOJHOM oObeMe (He MmeHee 50% NpaBUIIbHO BBIIOJHEHHBIX
3aJlaHui OT 001Iero o0beMa paboThl);

- OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIAECTCA oOyuarouemycs 3a paloTy,
BBIIIOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% mpaBUIIBHO BBHIITOJHEHHBIX 33JlaHUAN

oT 00111eT0 00BbEMa padoTHI).

Xoxa padoThr:

Cpenn sagaHHBIX QYHKIIHHA YKa>XKHATE Te, KOTOPhIE ABJIAITCH
NOKAaA3ATEeIbHBIMM:

a)y=8% O y==x% B)y=x%; r)y=(\/§)’-

HafigmTe 3HAYEeHHMEe APryMeHTa X, NpH KoTopoM QyHKIHUA
y = 2 npuHMUMaeT 3ajaHHOE 3HAYEHHE:

16; 6 ; 1. S
a) ) 8\/§ B) 75!' r) mzr

HalinuTe 3HAYEHHE APryMeHTa X, NPHM KOTOpPOM (PYHKIIHMA
u =(%) ODpHMHMEMAaAeT 3aJaHHOe 3HaYeHHue:

1 . 3 1
a) 5= 6) 125; W), s r) 625 /5.

Haiitu o6macth onpeiesieHust oKa3aTebHON (hYHKITUH:

Dy=v2*=8 2)y=or—2ai 3Y=gr_za1’

Onpenenure XxapakTep MOHOTOHHOCTH TMOKa3aTeIbHOW (DYHKIIMM, 3aJaHHOM Ha
BCEM YMCIIOBOM OCH:

- Y : x
l. 1)y=o 3;2)_{!:[5} ;3)y=—[%) ;4)!/:2(%) :
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. 1-
1)y=3‘x;2)y=—2.5“x;3)y=42-x;4)y=(EJ .!‘.
5 ’

[Toctpouts rpaduxu QyHKIIHIA:
X

1 !
Dy=2% 2)y=<§); 3)y=3"% 4)y=3«

ITocrpoiiTe rpaduk GyHKIHUH:

a)y=2+1; B)y=4"-1;
ov=(})-2 By =(0,1) +2.
a)y=5x+l; B)y=3x-2;

x-2 x+0.5
6)y=(-3-) ; r)y=(§) .

CxemaTHuHO H306pasuTe rpadHK NOKA3ATENbHON QYHKIIHK:
X

ay=(25 ou=(1]s Bu= (A r)y=(7‘é)

1 x
naﬂa QYHK“H}I y= f(x)' rae f(x) = (2) y ECJIN X < 0.

\/; + 1, econ x 2 0.
a) Beruucaure f(—5); f(—-2,5); f(0); f(4); f(1,69);

6) nocrpoiire rpaduxk dyaxkuun y = f(x);
B) npouuTaiire rpaduk QyHKIHH.

Halaure obaacrs sHaYeHnd QyHKIIMMK:

a)y=3-2%5 B)y=35 7%

CpasHure uncia: 1) 3400 i1 4300: 2)4500 ;; 5400 3) 3/24 ; 3/5: 4) Y10 u V3 ;

Ll pofm

o y=14-(3); 0y =

IHPAKTHYECKAS PABOTA Ne 20
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IMocTpoenue rpadguka jJorapupmuueckon GyHKUUM.

Leab: HayuYnuTHCSA CTPOUTH TpadUK JorapupMudeckoin GyHKINH.

PesyabTarsbi:

npeaMeTHbIe:

- c(OpMHUpPOBAaHHOCTh TMPEACTABICHUH O MaTEeMATHYECKUX TMOHATHIX Kak
BKHEHIITMX MAaTEMAaTUYECKUX MOJIEINSIX, MO3BOJIAIONIMX OMUCHIBATH U U3Yy4YaTh pa3HbIC
MPOLIECCHl W SIBJICHUSA; IOHMMAaHHE BO3MOKHOCTHM AKCHOMAaTUYECKOIO IOCTPOEHUS
MaTEMaTUYECKUX TEOPHU;

MeTanpeIMeTHbIe:

- YMEHHE CaMOCTOATENIbHO ONpPENENATh LENH ACATENbHOCTH M COCTABIAThH IUIAHBI
NEATEIBbHOCTH; CAMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEeSATEIbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPChl ISl JAOCTHKEHUS
MOCTAaBJICHHBIX LEJEH M peanu3alMy IUIAHOB JEATEIbHOCTH; BbIOMpATh YCIEIIHbIE
CTPATEeTUH B Pa3IUYHBIX CUTYaIIUSX;

JINYHOCTHBIE:

- c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE KaK YHHBEPCAIbHOM SI3BIKE;
HayK{, CpEICTBE MOJCIUPOBAHUS SBIECHUM M TMPOIECCOB, HIAEAX M METOAAX
MaTE€MAaTUKHU;

- pa3BUTHE JIOTMYECKOIO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
ANrOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHNS Ha YPOBHE, HEOOXOAMMOM JIJIst
Oyayuieil npodeccuoHaNnbHOM NEATEIbHOCTH, IS TMPOJNOJDKEHUS O00pa30BaHUA U
caM0o00Opa30BaHMS;

Buabl nesiTes IbHOCTH:

Brruucnenne 3HadueHuwit (yHKOWA 1O 3HA4YeHWIO aprymeHTa. OmpezeneHue
MOJIOKEHUS] TOYKM Ha rpauke Mo ee KoopauHaTaM U HaoOopotr. Mcmonb3zoBaHue
CBOMCTB (DyHKIMI nnsi cpaBHEHUs 3HaueHuil sorapudmon. IlocTtpoenue rpadukos
norapupmMuuecknx QpyHkiui. Permenue norapupMudecKux ypaBHEHUN U HEPaBEHCTB
M0 U3BECTHBIM JITOPUTMAM.

Kpurepuu oueHuBaHus:
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1.  oleHKa «OTIMYHO» BBICTABJISIETCS OOydYaromeMmycs 3a padoTy, BBIOJHEHHYIO
6e301n0609YHO, B TOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHMUIA;
2. OIICHKa «XOpOILIO» BBICTABISACTCS 00yJaromeMycsi 3a padoTy, BBIIIOJIHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3.  OIIEHKa «yJIOBIIETBOPUTEIHHO» BBICTABISICTCS OOydJaromemycss 3a padoty,
BBINIOJIHEHHYIO B HE MOJHOM oObeme (He MeHee 50% MpaBHIIBHO BBITIOJHEHHBIX
3aaHuil OT 0011ero oobeMa padoThl);

- OIICHKa «HEYJOBICTBOPUTEIBHO» BBICTABISIETCS OOydaromemycst 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 50% IpaBUIIbHO BBIMOJIHEHHBIX 33/1aHUM

OT 00111eT0 00BbeEMa padoThI).

Xoxa paborhi:

Hailigure sanauyenue norapudmuveckoit Gysknuu y = log, x B
VKAa3aHHBLIX TOYKAaX:

1 - = 18

a)x,=4,x,=8,x;=16; B)Xx, =3, X, = 35, X3= o8}

2 4
6) x,= g %= 755 r)x, = J32, x, = 16/128.

ITocTpoitTe (cxemaTnyHo) rpadmMk HyHKOUMN:

a)y = log; x; B) y = lg x;
6) y = log, x; r) y = log, , x.
[TocTpoiite rpaduku GyHKIMIA:
1. a)y =2+ log; x; B) y = -3 + log, x;
6) y=-1+ log, x; r) y=0,5 + log,, x.
2 a) y = 3 log, x; B) y = 5 logg x;
1
6) y=2log, x; r)y =3 logys x.
3
3. a) y = -2 log, x; B) y = —0,5 log, x;
6) y = —4 log, x; r)y= -log,x.
8 3
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4.

a) y = log, (x + 4); B) y = log; (x - 1);
6) y = log, (x — 3); r) y = log, 3 (x + 5).
5
CpaBHuTE "Hcaa:
a) log, 7 u log, 23; B) log, V15 u logy 13;
6) log3 08 n loggl; r) log_,_% " log_L %
3 3 12 12

CpaBHUTE C eIMHHUIEH YHCIO:

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

Pacnionoxure 4YHcJa B NOPAAKe BO3PACTAHMUA:

a) log, 0,7; log, 2,6; log, 0,1; log, -(l;; log, 3,7;

1 2
6) log, s 17; log, 3 2,7; 1080.3"2'3 log, 3 3; logy g 3"

CpasHENTE YHCIa:

a) log; 4 m 9; B) log, 5 n y7;
6) log,;3 u sin 3; r) lg 0,2 u cos 0,2.
Haiigure o6nactes onpeseneHus QyHKIIHH:

a) y = log; (4x — 1); B) y = log, (8x + 9);
6)y= logl (7T - 2x); r) y = log, ; (2 - 3x).
e

Pemmurte rpadmyecku HepaBeHCTBO:

a)log, x2-x+1; B) log, x<—x + 1;

6) log; x> 4x — 4; r) log, x<2x - 2.
7 3

INPAKTHYECKASA PABOTA Ne 21

IIpeoOpa3zoBanue rpagukoB: mapajieibHbI MEPEHOC, CHMMETPHS, PaACTAKeHHe
U CKATHE BI0JIb 0Ceil KOOPAUHAT.

Hean: HayunThCcs TpeoOpa3oBbIBaTh Ipa@uKu PYHKIMI C TOMOIIBI0 NapaJlIeIbHOTO
[IEPEHOCA, CHMMETPHUH, PACTSHKEHHSI M CKATUS BJIOJIb OCEN KOOPIMHAT.

Pesyabrarsl:

NpPpEeAMECTHLIC:
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- c(OpMHUPOBAHHOCTH MPEJCTABICHUNH O MaTEeMaTHUYECKUX TMOHATUAX  Kak
BAKHEUIIMX MAaTEMATUYECKUX MOJIEISAX, MO3BOJISIIOIIMX ONMKMCHIBATh U U3y4aTh pa3HbIC
IpOLIECCHl M SIBJICHUS; MOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

MeTanpeIMeTHbIe:

- YMEHHE CaMOCTOSATENILHO OMpPENeNATh e ACATEIbHOCTH U COCTABISAThH IIAHbI
NEeATEIbHOCTH; CAMOCTOSITENIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NESTEIBbHOCTh, HUCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl ISl JAOCTHXKEHUS
MOCTABJICHHBIX IIEJIE M peaju3alydd IJIAHOB JESTEIHHOCTH; BBIOMPATh YCIEIIHbIE
CTPAaTEeTUH B PA3TUIHBIX CUTYAIIHSX;

JINYHOCTHBIE:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHKE KaK YHUBEPCAIbHOM S3BIKE;
HayK{, CpPEJICTBE MOJCIUPOBAHUS SBJICHUM M TMPOIECCOB, HIEAX M METOAAX
MaTEeMaTUKH;

- pa3BUTHE JIOTUYECKOIO  MBIIIJIEHUS, MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
AITOPUTMHYECKOUN KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JIJIs
Oynymiedt mpodeCCUOHAIBHOW JIeSITEILHOCTH, IS MPOJOJDKEHHS 00pa3oBaHUS U
caM0o00Opa30BaHMUS;

Bujambl nesiTe IbHOCTH:

Breiuucnenne 3HaueHud (QyHKIUNA 1O 3HAYeHUIO aprymeHTta. OnpeneneHue
[OJIO’)KEHUSI TOYKM Ha Trpaduke MO ee KOOpAMHATaM MU HaoOopoT. BrimonHeHue
npeoOpa3zoBaHus rpaQuKoB
Kpurepuu ouenuBanus:

1. OLIGHKAa «OTJIMYHO» BBICTABIIAETCA OOydaromiemycs 3a paOoTy, BBIIOJHEHHYIO
0e301K100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;
2. OIIEHKA «XOPOIII0» BBICTABJSETCS OOyJaromeMycs 3a padoTy, BBHITIOJTHEHHYIO B

ITOJIHOM 00BEME C HCOO04YCTaMU,
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3. OIICHKA «YJOBJICTBOPUTEIBHO» BBICTABIIICTCS OOydaromemycs 3a pabory,
BBITIOJITHCHHYIO B HE TOJHOM oObeMe (He MeHee 50% MpaBUIBLHO BBIMOJTHEHHBIX
3a1aHuM OT 00I1Iero oobeMa paboThl);

- OIICHKAa «HEYJIOBJICTBOPUTEIHLHO» BBICTABISACTCA oOOydJaromemMycs 3a paboTy,
BBITIOJITHCHHYIO B HE MOJTHOM 00beMe (MeHee 50% mpaBWIIBHO BBHITTOJTHCHHBIX 33/IaHAN

OT 00111er0 00BeMa padoThI).

Xoa pabéoThi:

3amaua 1. Mcnone3yss mnpeoOpa3oBaHusi TIpadUKOB, B OJHOM M TOH XKe CUCTEME
KOOPJIMHAT MOCTPOMTE Tpaduku HyHKIHIA:
1) Y= *;
2) ¥ =2,
1
3)y >
gy ¥= %M,
5) y=2 |x|+3;

6) ¥= |2-|x|+3|;

3amaua 2. Mcnonb3ysi mpeoOpazoBaHusi TpapuKOB, B OJHOM M TOH K€ CHUCTEME
KOOpAWHAT MOCTpoTe rpaduku PyHKINIA:

n?zf;

2) = X +3.

3) ¥= [x— 2)2 +3.

4)y:kx‘ag+4-

5) y= —‘[X—Ejg +3‘;

3agaua 3. Wcnonw3ys mnpeoOpa3oBaHusi rpadukoB, B OJHOW U TOM K€ CHUCTEME
KOOPJIMHAT MOCTPOTE Tpaduku (HyHKITHIA:
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1
3)}?_2' 37,
1
4) y=2 g-x—E;
5) y=2 %-[x+:l—2.

3amaua 4. Ucnonwe3ys mnpeoOpa3oBaHMsi TIpadUKOB, B OJHOM M TOH XKe CUCTEME
KOOPJMHAT MOCTPOITE rpauKu PyHKIIHIA:

y=-=
1) X
2) =x+2;

= -3
3) x+2Z2 :
4) Y= x+2_3‘.
5) y= = -3+
3amanue 5.

Hcnonsaysa rpapmk GyHrumm y = f(x), nsobparkeHHbI Ha puc.
nocrpoirTe rpadpuk GpyHKIUN:

a) y = f(—x); B) y = —f(-x);
6) y = —f(x); r)y=flx - 1) + 2.
77
4 =7
/ Vv
/ 1
-6 -2\ 19] 1 p %
[ X
-2

_ .2 .
3agaya 6. Beigenauts B KBagpaTHOM TpexuieHe » % +4x+6  po it KBaJpar,
noctpoite rpaduk QyHKIIMU, UCTIONB3YS MpaBUiia IpeoOpa3oBaHuUs.
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y=—
3amaua 7. [IpeobOpasyiite QyHKIHIO x=1  pocrpoiire ee rpaduk, HCIONL3YS

mpaBuja MpeoOpa3oBaHUs.

3ananue 8. Jlan rpaduk pynkuuu y = f(x). [loctpoiite rpapuk ¢pynkiuu y = g(x)
MPU YKa3aHHBIX g.

1) g(x) = f(-x); 2) g(x) = —f(x): 3) g(x) = f(x) - 2; 4) g(x) = f(x + 1);
2) g(x) = f(2x); 6) g(x) = 5f(x).

INPAKTUYECKAS PABOTA Ne22
Pemienue panuoHaJbHbIX YPABHEHU U HEPABEHCTB
eab padoThI:HAYYUTHCS PEIIATh pAlIMOHATIbHBIC YPABHEHUS U HEPABEHCTBA
Pe3yabTarsl:
MemanpeomemHule:
BJIaJICHUEC HAaBBIKAMH TI03HABATCIBHOM, YUECOHO-UCCIACAOBATEILCKOM M IMPOSKTHOM
NEATEIbHOCTH, HaBBIKAMHM pa3pelieHus MpoOJieM; CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]1a4, MPUMEHCHUIO
PAa3IMYHBIX METOJOB MO3HAHUS;
npeomemHule:
BJIaJICHHWE CTAHJAPTHBIMUA IpPUEMaMU PEIICHUS PAIMOHAJIBHBIX M HPPAIMOHAJIBHBIX,
MOKAa3aTEeIbHbIX, CTEMEHHBIX, TPUTOHOMETPUUECKHX YPABHEHHN W HEPABEHCTB, HX
CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCJE IS

MOUCKA IYTH PEIIEHUS U WUTIOCTPALMU PELICHUSI YPABHEHU U HEPABEHCTB;
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Buowt Oeamenvnocmu:V3ydyeHue TEOpUM PpAaBHOCUIBHOCTM YPaBHEHMH U €€
npuMmeHeHus. lloBTopeHue 3amucu pelleHHs CTaHJAPTHBIX YPAaBHEHUMH, NPUEMOB
npeoOpa3oBaHusl ypaBHEHUM Uil CBEAEHUS K CTaHAAPTHOMY YpaBHEHHUIO.
O3HakOMJICHHE C OOIIMMHU BOMPOCAMH pEIICHUS HEPAaBEHCTB U HCIOJIb30BaHUE
CBOMCTB M rpaduKOB (PYHKIIMI MPU pElICHUH HEpaBEHCTB. PelieHrne HEpaBEeHCTB U
CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHbIX CIIOCOOOB.

Kpurtepun ouennBanus:
1.o11eHKa «OTJIIMYHO» BBICTABISAETCS OOydaroleMycs 3a 0€30IMO0YHO BBIITOJIHEHHBIE
3aJlaHUsl TMEPBOT0, BTOPOrO YPOBHS B MOJHOM OOBEME C YyYETOM pPalMOHAJIbHOCTU
BBIOPAHHBIX PEUICHU;
2.01ICHKa «XOpOILIO0» BBICTaBIsIETCSA oOydarolmeMycst 3a padoTy, BBIIOJHEHHYIO B
IIOJITHOM 00BEME C HeJJ0UCTaMH;
3. OIIEHKa «YIOBIIETBOPUTEIHHO» BBICTABISETCS OOydYalomeMycs 3a BBITIOJHEHHBIE
3aJlaHUs IEPBOTO YPOBHSI B MIOJIHOM O0BEME;
4. OlLIEHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIIAECTCS O0Y4YarOIIEMYCs 32 BBIIOJTHEHHbBIE

3aJaHus IICPBOI'O YPOBHA B HC ITIOJTHOM oOBeMe.

Xoa padoThi:
| ypoBenn
TECT:

1) Peuth ypaBHeHue:  =-1

B) 1, A) 0, B) Her pemennii, I') Xe (— o0; 1)u (1; ).
2+ézt+5

2) Pemnth ypaBHEHUE: z+1

A) Her pewennii, b) - 1, B) - 5,I') - 1; - 5.
2x-3 S-z xt2

3) Peumts ypaBHenne: %-3  ®-3  x-3

0.

A) - 2; B) Her pemennii, B) Xe (- oo; 3)u (3; ©),I)x € R.
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4) Pemuth ypaBHeHHEe: ax = 1.

A) Ecnua = 0, 70 xe R; ecnu a = 0,TO HET pelICHUH,

b) Ecnu a = 0, To HeT pemienwnii; ecnma = 0, To x =1/a ,
B)Ecima=0, To xe Rjecima # 0, Tox =1/a .
I')Her pemenuii.

2 ypoBeHb:

1 2 §x . 8x*

Pemiutyr ypaBHeHHe —- - = .
P 8x+1 8x-1 9x%-1 1-9x%

HaiiTy KOpHM ypaBHEHHS:
245

1) 3 _4x-1=x‘+ _5;

x—-1 x+1 P |

x+2 x(x-4) x_-2 4(3+x)
2) - — = - —.
x-2 x*-4 x+2 4-x*

PemuTs HepaBeHCTBO:
1) X*-8x2+2x-6>2x*-x*+4x - 2;
2) xX*-3x*-4x+12>-3x"+ x* + 12x - 4.

4) Ilpu xakux a ypaBHeHHeax? — 4x + a + 3 = OumeeT Ooyiee OJHOTO KOPHS?
A)-4<ax<o,

B)0<a<l1,B)ae(-~x; 0)u(0;»x),lN-4<a<0;0<acx<l.

5) Ilpu kakux a ypaBHeHHE(a — 2)x%+

+ (4 - 2a)x + 3 = OuUMeEET €AMHCTBEHHOE pellICHUE?

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

6)Pemmth ypaBHenue: | x2 - 1] + | a(x - 1) = 0.

2. OTBeThTE Ha KOHTPOJIbHBIE BOMPOCHI: a) UTO 3HAUUT pemnTh ypaBHeHHEe?0) YUTo
3HAUUT PEIIUTh HEPABEHCTBO?

3. OdopmuTte u caaiTe OTYET MPETOIaBATENIO.

ITPAKTUYECKASA PABOTA Ne23
Pelienue HepaBeHCTB METOI0M HHTEPBAJIOB.

eab padoThI: HAYYUTHCS PEIIATh HEPABEHCTBA METOJIOM UHTEPBAJIOB.
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PesyabTarsbi:

Memanpeomemmbwle:

BJIaJICHUE HAaBBIKAMHU I103HABATENBHOU pe(IIeKCMU KaK OCO3HaHHUSl COBEPIIAEMBIX
JNEVUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUSI M HE3HAHWs, HOBBIX I[IO3HABATENIBHBIX 3aJad M CPEACTB I HX
TNOCTUKEHUS;HpeOMentHble:

BJIQJICHUE CTAHJAPTHBIMU NpPHUEMaMH PELICHHs PAlMOHAIBHBIX U HUPPALMOHAIBHBIX,
NIOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPaBHEHUI W HEPABEHCTB, HX
CUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IMPOrpamMM, B TOM YHCIE HJIS
MOMCKA MyTH PELIEHUS U WUTIOCTPALIMK PELICHUS] YPABHEHHU U HEPABEHCTB;

Buowt desamenvnocmu:O3HaKoMIICHUE C OOIIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB U
MCIIOJIb30BaHUE CBOWCTB M I'paUKOB (PYHKIMU MPHU pPELICHUH HEepaBeHCTB. PemieHue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.

Kpurepuu onennBanus:

1.o11eHKa «OTJIIMYHOY» BBICTABIIAECTCA OOydaroleMycsa 32 0€301IMO0YHO BBINOJIHEHHbIE
3aJlaHusl MEPBOT0, BTOPOrO YPOBHS B MOJHOM OOBEME C YyUETOM pPalMOHAJIbHOCTH
BBIOpAaHHBIX PEUICHU;

2.0IIEHKa «XOpOII0» BBICTABISETCS oOydaromemMycs 3a paboTy, BBITIOJHEHHYIO B
HOJTHOM 00BEME C HEJI0UeTaMUu;

3. OIIEHKa «YIOBIIETBOPUTEIHHO» BBICTABISETCS OOydYaromeMycs 3a BBITIOJHEHHBIC
3aJlaHus TIEPBOTO YPOBHSI B MIOJTHOM 00BEME;

4. OLleHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIISETCS 00yUYaroleMycs 32 BBIIIOJHEHHbIE

3a/1aHusl TIEPBOT0 YPOBHS B HE MOJIHOM O0BEME.

Xox padortsi: | ypoBeHb
1.3anumunTe anropuT™ peleHusl HEpaBEHCTB METOJ0M MHTEPBAJIOB:
1. Haiitu obnacts onpenenenust GyHKITUH.

2. Haiitn nynu pyHKuumu.

77



3. OTMeTUTh Ha KOOPAWHATHOW TPSMOW HMHTEPBAJbI, HA KOTOpBIE 00JacTh
oIpeieNIeHus pa30MBaeTCs HYJIIMU (QYHKIIUH.
4, Omnpenenuth 3HaK (YHKIMH HAa KaXIOM NPOMEKYTKE (MHTEpBaie), s
ATOTO BHIOMPAEM YHCIIO U3 JIAHHOTO TIPOMEKYTKA U MOJICTABISIEM B (PYHKIIHUIO.
5. 3amucarh OTBET, yIOBJICTBOPSIONINI 3HAKY HEPABEHCTBA.
2.Pemnte HepaBeHCTBAa METOIOM MHTEPBAJIOB:
x—1||x+7|<0. 2x—5||x+3]|=0 .
2y x=1J[x+7)<0 ) [22-5)(x+3)20
B) x(3—x)|6+x)[x—9)>0
3.Pemmrte HepaBEHCTBO, PA3JI0KHUB €r0 JIEBYIO YaCTh HA MHOKUTEIH:
b
a) X-16]lx+7)>0 . 6y »*~25x<0 ;
6) 4 +4x—3<0
4 Hailinute 06iacTh onpenesieHus GyHKIUU:
2) y=v[5—x|[x+8] . 6) y=vx[x+9][2x—8]
; :

5.P336€pI/IT€ AJIIr'OpUTM PpCHICHUAPAITUOHAJIBHBIX HCPABCHCTB MCTOAOM HHTCPBAJIOB!

A% o
3amMeTHM, YTO paluOHalbHbIe HepaBeHcTBA %X jerko0 CBOAATCS K PELICHUIO

HCPABCHCTB BBICOKHX cTeneHell. YMHOXHM 00€ 4YacTH TaKoTo HCPAaBCHCTBA Ha

MHOorowren ¢ KOTOPBIM  TIOJIOKHUTEJIEH  TIPU  BCEX  JIOMYCTHUMBIX

b

3HayeHusAX x (T.k. =0 ) Torma 3HaK HCXOJAHOrO HEPABEHCTBA HE MEHSICTCS, M

noJrydyaeM HepaBeHCTBO A*) 210 'sxByBaIeHTHOE TaHHOMY HEPABEHCTBY.

Ax o

{Pix]-@ix]vﬂ,
Wrak: U*  SKBUBaJCHTHO CHCTEME HEPAaBEHCTB

Q=] =0,

KOTOpast Jajiee periaeTcs
METOJIOM HHTEPBAJIOB.

6.PemmiTe HepaBeHCTBO:

X—E}G 6}”2*::0
a) x+4 ;6) x+4 7

2 YPOBEHb.
1.Pemmre HEpaBEHCTBO:

a) (x—1F(x-24)<0 6) [x+7)(x—4F(x-21)>0 .
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B) (x—9F (x—2f (x+6f [x—1)z0

OTtBetbTe Ha Bompockl: a)Kakoe HyXHO BBITIOJIHUTH MPeoOpa3oBaHHE HEPABEHCTBA,
yTo OBl TPUMEHATH MeTOoJ uHTepBaioB? 0) Kak pematorcss panuoHaIbHbBIE
HEpPaBEHCTBA METOJOM HHTepBajoB? B) Kak MpoMCXOAUT CMEHa 3HAKOB B KOPHSX
Pa3IMYHOM KPAaTHOCTU TMpU PEHICHUH HEPABEHCTB BBICOKUX CTEMEHEH METOJ0M

HMHTEPBAJIOB?

MNPAKTUYECKAS PABOTA Ne24
PemieHne HppauMoOHAIbHBIX YPABHEHH M HEPABEHCTB
Heap padoThI:HAyUNUTHCS peLIaTh UppallOHATIbHbIC YPABHEHUS U HEPABEHCTBA;

PesyabTarsl:
MemanpeomemHuble:
Brnanenue craHmapTHBIMM NMPUEMAMHU PELIEHUS PAlMOHAIBHBIX W HPPALMOHAJIBHBIX,
[TOKA3aTEJIbHBIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUNM W HEPABEHCTB, UX
CHUCTEM; HCIIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IMPOrpamMM, B TOM YHCIE MJIA
ITIOMCKA IIyTH PELICHNS U WUIKOCTPALMU PELICHUSI YPABHEHUN U HEPABEHCTB;
npeomemmuule:
BJa/ICHUE HAaBBIKAMM I[1O3HABATEJIbHOM, y4e€OHO-HCCIENOBATEIbCKOW M IMPOEKTHON
JesITeIbHOCTH, HaBbIKAMHM pa3pelieHus MNpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJOB PELICHUs INPAKTUYECKUX 3a1ad, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B [IO3HAHMUS;
Buowt oeamenvnocmu: PermieHue pauuoHAIBHBIX, UPPALMOHAIBHBIX, TIOKA3aTEIbHBIX
U TPUTOHOMETPHUUYECKUX YpaBHEHUU M CUCTeM. Vcronb3oBaHWe CBOWCTB U TpaduKOB
GyHKUMNA Ay peuieHus ypaBHeHUH. IIOBTOpeHHME OCHOBHBIX NPUEMOB pEUICHUS
cucteM. PemnieHue ypaBHEHUH € TPUMEHEHHUEM BCEX MNPUEMOB (Pa3lOXKEHUs Ha
MHOKHUTENIN, BBEJACHHUS HOBBIX HEU3BECTHBIX, MOJICTAHOBKH, rpa)MyecKoro MeToja).
Pelienne HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
Kpurepuu oueHuBanus:

1.o11eHKa «OTIMYHOY BHICTABIISIETCA 00ydaromeMycs 3a 0€301IMO00YHO BHITOIHEHHBIE
3aJlaHuUs IEPBOT0, BTOPOTO YPOBHS B TIOJHOM 00BEME C YUETOM PallMOHAILHOCTH
BBIOpAHHBIX PELICHU;

2.01ICHKA «XOPOIII0» BBICTABIISIETCSA 00yJaronemMycsi 3a padoTy, BEITIOJHEHHYIO B

ITOJTHOM 00BbEME ¢ HEAOUCTaAMU,
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3. OIIEHKA «yJIOBJIETBOPUTEILHOY» BBHICTABIISIETCA 00YUAIOIIEMYCsl 32 BBIIIOJIHEHHbIE
3aJIaHusI IEPBOTO YPOBHS B TIOJTHOM O00BEME;

4. OlleHKA «HEYIOBJIETBOPUTEIILHO» BBICTABIIAECTCS 00YUYaIOIIEMYCs 32 BHIITOJTHEHHBIC
3a/1aHusl TIEPBOrO YPOBHSA B HE MOJIHOM 00BEME.

Xoa pa6otbl: 1 ypoBeHb.
3aoanue 1. Ucnionb3ysi, N3y4eHHbIE METO/Ibl PEIICHUS] UPPAIMOHAIIBHBIX YPaBHEHUH,
BBITIOJTHUTE CAMOCTOSATEIbHYIO PaboTy:

Bapuanr 1 Bapuant 2
Pemite HEpaBEHCTBO Pemts HEpaBEHCTBO
N 2

2NE+8 < x+2 -
24Vx+8 >x42

3Vx+2>vV4—x
3V2x—8 </6x+13

Pemmnts ypaBHEHHE
Pemnts ypaBHeHUE

4.1\-“X—2+w,‘."x+5:4 ,.
4 V2ZE+5 _x+6=1

5.3
53 7= N
53 —26=1

2 YPOBEHb:

PemiuTe ypaBHenme

1) V1-2x-J13+x=Jx+4;

2) Vizx+1-VB-x=+15+2z.3) V25’144 =x; 4) x* = 192" -34.

PemuThr HepaBeHCTBO

1) Vx+2 > Ja-1x; 2) V3+2x2>2Jx+1;
3) V2x-5 <Jbhx+4; 4) J3x-2> x-2;

3ananue 2. 3anuimTe OTBETHI Ha CIEIYIONTNE BOIIPOCHI:

1. Kakue ypaBHeHUsI 1 HEPABEHCTBA HA3bIBAIOTCS UppanroHanbHbiMu? [IpuBeaure
pumep.

2. KakumMu 10IKHBI OBITh TOJKOPEHHOE BHIPAKEHUE M 3HAYCHUST KOPHSI, €CITN
MoKa3aTesib KOPHS YeTHOE (HEUETHOE) YUCII0?
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3. Ha ueM ocHOBaHbI METO/IBI PELICHHS UPPALIMOHAIBHBIX YPaBHEHUN?

4. Kakue MeTo/Ibl pellieHHs] UPPALIMOHANBHBIX YPAaBHEHUI CYIIIECTBYIOT U B UeM OHHU
3aKJIFOYArOTCA?

5. PaccmotpuTe pelieHust ypaBHeHUN Ha MPUMEHEHUE 3TUX METOJIOB.
ITonckazka: Yueonuk M.M.bammakos ctp.231. Haifti oTBeT Ha BOmpoc:

6)Kakue hopmyssl MOIE3HO TOMHUTH TIPU PEIICHUH MPOCTEHIIINX UPPATMOHATBHBIX
ypaBHEHUI?

[Tonckazka: YueOnuk ctp.243. HaiiTu u 3amucaTh KpaTko METOJI BO3BEICHUS
HEPABEHCTBAB KBaJparT.

7. OdopmuTe u caaiiTe OTUYET MPENOAABATEIO.

INPAKTHYECKASA PABOTA Ne25
Penienue nmokasareJbHbIX YPaBHEHUMN
eab padoThl: HAYYUTHCS PENIATH MOKA3aTEIbHBIE YPABHCHUS
PesyabTarsl:
Memanpeomemmbwle:

Hcnonb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTHKEHHUSI MOCTABJICHHBIX LIEJIEH U
peanu3aluy TUTAHOB JIESITEIBbHOCTU; BBHIOMPATHh YCIEIIHBbIE CTPATETUU B Pa3IMYHBIX
CUTYyaIUsX;

npeomemHule:

BJIAJICHUE CTAaHIAPTHBIMH NMPUEMAaMU PEUICHUS PALMOHAIBHBIX U UPPAUOHAIIBHBIX,
MOKAa3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHECHUN W HEPABEHCTB, HX
CHUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MNPOTPaMM, B TOM YHCIE IS
IIOMCKA IYTH PELICHUS U WUIKOCTPALIMU PELICHNUS] YPAaBHEHU U HEPABEHCTB;

Buowvt deamenvnocmu: PellieHre ypaBHEHUM C TPUMEHEHHEM BCEX MNPHEMOB
(pa3nokeHusT Ha MHOMKWUTENIM, BBEJCHUS HOBBIX HEHU3BECTHBIX, I10JICTAHOBKH,
rpauuecKkoro MeToa).

Kpurepuu oueHuBaHus:
1.o11eHKa «OTIAUYHOY» BBICTABIISIETCS OOy4YaroemMycs 3a 0€301HO0YHO BhITIOJIHEHHbIE
3aJIaHusl IEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH

BBIOpAHHBIX PEIICHU;
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2.01IEHKa «XOpOLIO» BBICTABJISETCS 00yJaroleMycsi 3a padoTy, BIIIOJHEHHYIO B
IIOJITHOM 00BEME C HEJI0UCTaMHU;
3. OLIEHKA «yJIOBJIETBOPUTEIBHO) BBICTABIIETCS OOYUAIOLIEMYCs 32 BBIIIOJHEHHbBIC
3aJlaHus TIEPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OLIEHKA «HEYIOBJIETBOPUTEIILHO» BBICTABIIAECTCS 00YUYaOIIEMYCS 32 BHIITOTHEHHBIE
3aJlaHuUs IEPBOTO YPOBHSI B HE ITOJIHOM 00BEME.

Xoa padorsi: | ypoBenb

3amanue 1.
[Tepeurciure crmocoObl pelIeHUs MTOKa3aTeIbHBIX YPaBHCHUH.
3ananue 2. [loctpouts rpaduk GyHKIUN 1 3amMcaTh UX CBOMCTRA.

] I ]_ —I 1 I l —X
) o e o
Bapuanrt-1. a) 2/ 0) 3 Bapuant-2. a) v 0) 8

3amanue3. Paz0oepute perieHue cieayommux ypaBHCHU:

I_.- _]_ W

F1V
1) 4 X3 + 4 x=260; 2) L2y |.\ll’ci

2°+10 _ 7
3) 4 2°-274)36*-2*18x=8* 9y

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

) |"l'll
= = |
V2 X255 =4x= x2-4x-5=0"x1=5x2=-1

1

2) 12}

OtBer.x1=5, x0=-1

2741 7 .
U= ; t+10: 4 JEE2=t° +8t-48=0
3 4 2-2 x>0 4 -2 =
=t1=4ut=-12%F OA3 = 2X= 4= x =2 Orser; x=2

4).36 X 2%18 % = 8% Qx=> (4*Q) X D%(2*Q) X = 8% Qx = X *(4x_ 2*DX_ 8) =0 =
9" # 0 porma 4 —2*2%-8 =02 =t>0""t2- 2t- 8=0=t=4 u

t=-2% QA3 1orga 2*= 4= x =2 OtBer; x=2
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3ananue4: Pemurte caMOCTOATENBLHO YPaBHEHUS:

1

=1, 6)(21 ]“ _-

9 ) 37-4-3+43=0
3I—I—3 _5_?1' =-l?'.l.'-il. _31’

Bapuant-1. a) [2
r) s g 571 _s5T_105

1]1114:—5
, 1)

Bapuant-2. a) (25" -1 g (36)" =%’ 3 (%]h —5-@)1 +6-0

D)4 -4 =52 ) 27T =TT 41127

2 YPOBEHb.
5. Pemuth cuctemy ypaBHEHHIA.
2x—yv=1

55 =25

{ xty=1
BapwuanT-1. a)

BapuanTt-2. a){zx_r =8

KoHTpoapHBIE BOITPOCHL:

1. Yto Ha3bIBaeTCS MOKA3aTENbHOU (PYHKIIMEH?

2. Kakumu cBoiicTBamu oHa o01amaeT?

3. Kak pacnonosxxeH rpadguk rnokazaresbHON QyHKIIMHU?
4. Kakue ypaBHEHHUS Ha3bIBAKOTCA MMOKA3ATEIIbHBIMU?

Odopmute u craiiTe oTYET MPEIOABATEINIO.

IMPAKTUHYECKAS PABOTA Ne26
PemeHue noka3areJibHbIX HEPABEHCTB.
eab padoThI: HAYUUTHCS PENIATH MOKA3aTEIbHBIE HEPABEHCTBA.

Pe3yabTarsl:
MemanpeomenHyle:

BJa/ICHUE HaBBbIKAMU I103HABATENBbHOM pedieKkcuyu Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIMTENBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, IPAHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX IO3HABATENIbHBIX 3a7a4 U CPEIACTB Ul UX JTOCTUKECHHUS;
npeomemHule:

BJIaJICHUE CTaHIAPTHBIMU IIPUEMaMU DPELICHUS PALMOHAJIBHBIX U UPPALMOHAIBHBIX,
[TI0KA3aTEJIbHBIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
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CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE MJIA
IIOMCKA IIyTHU PELICHNS U WUIKOCTPALMU PELIEHNs YPABHEHUN U HEPABEHCTB;

Buowt oesamenvrnocmu: O3HakoMIleHHE ¢ OOIUMH BOIIPOCAMU PEILICHUS HEPABEHCTB U
UCIOJIb30BAaHUE CBOMCTB M TpadukoB (PYHKIMI MpH pellleHud HepaBeHCTB. Pemienue
HEPaBEHCTB U CHCTEM HEPAaBEHCTB C MPUMEHEHHUEM Pa3IUIHBIX CIIOCOOOB.

Kpurtepuu oneHuBaHMsi:
1.0o11€HKa «OTIUYHOY BBICTABISETCA 00yUJaroeMycs 3a 0€301MO0YHO BBITTOTHEHHBIE
3a/1aHus TIEPBOT0, BTOPOT'O YPOBHS B IMOJHOM 00bEME C YUE€TOM PalliOHATILHOCTH
BBIOpPaHHBIX PEIICHUNH;
2.0TIEHKA «XOPOIII0» BBICTABIISICTCS 00yJaroneMycsi 3a padoTy, BEITIOJHEHHYIO B
ITOJTHOM 00BbEME ¢ HEJOUYCTaMU;
3. OIIEHKA «YTOBJICTBOPUTEIHLHOY» BBICTABIIICTCS 00YUAIOMEMYCsl 3a BBITIOJIHCHHBIE
3a/1aHUs TIEPBOT0 YPOBHS B TIOJIHOM 00BEME;
4. OlICHKa «HEYIOBJICTBOPUTEIHLHOY» BBICTABISACTCS O0yJarOIEeMyCs 3a BBITTOJTHEHHbIS
3a/1aHus TIEPBOT0 YPOBHS B HE MIOJIHOM 00BEME.

Xoa padotsi:| ypoBeHb

1.3anummuTe cnocoObl pelieHusl U PEeIInTe JaHHbIC HEPABEHCTRA.
A. HepaBeHncTBa, cBoAsIIMECS K TpocTeluM. Pemmatores npuBeieHneM 00enx 4acTeit

v
HEPABEHCTBA K CTEIEHH C OJIMHAKOBBIM OCHOBaHUEMA)2X?> 2 X+2;6)[§] - [ﬁ]

B. HepaBeHcTBa, pelaeMble ¢ IIOMOIILIO BHIHECEHHS 38 CKOOKH OOILEro MHOKHTEJIS.
8 x2x-1_2x>48

B. HepaBeHctBa, peniaemblie ¢ TOMOIIBIO 3aMEHbI IEPEMEHHOM.

2 +237x<9

2 Pemnth HepaBeHCTBa: 1)27%2<812) 4°2<0,25.

3) 42120,16 4) (0.5)7 "3 < 45) 452<0,25.6) 0,4*'>0,167) (0.5)7 %<4,

ot
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PemuTes rpadpmyuecKkH HepaBeHCTBO:

o (1) e w () <x-k
3) 2r<9-1y; 4) 8*> -2, 1
) 3x ) 8*> 3.1: 3
2 YPOBEHbD.

1.Haiitn HanOoJpLIee 1eJ10€ 3HAUYEHUE X, YAOBIETBOPSIOIIEE HEPABEHCTRY:

440
T

26 >8-6

Pemurs rpapuvueckn ypaBHeHHE:

1) 2*=3 - 2x - x% 2) 3 =x;
S
) 3 . 4) 2 x% -1
PewminTh HepaBeHCTRO:
o 1) 11V, 115 2) 0,3V%-* > 0,3*

OTtBeThTe Ha BONPOCHL: a) Ha kakux cBOHCTBaX()yHKIIMMOCHOBBIBAETCS PEIICHUE
MPOCTEUIINX MOKA3ATEIIbHBIX HEPABEHCTB?

INPAKTUYECKASA PABOTA Ne27
Pemienue jgorapupMmuyecKux ypaBHeHUM.
Hean paboThI: HAYYUTHCS PEIIATh JOrapuPMUUYECKUE YPABHEHUS.

Pe3yabTarhl:

mem anpedmemnbte:

BJIaACHUEC HaBBIKaMU MMO3HABATECILHOMU pe(l)J'IeKCI/II/I KaK OCO3HaHHA COBCpPIIACMBIX

I[GﬁCTBPIfI N MBICJIIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, I'paHHUIl CBOCTO

3HAaHUA W HC3HAHMA, HOBBIX IIO3HABATCJIBHBIX 3aJa4 U CPCACTB I UX HOCTHKCHMA,

npeomemmHtule:

BJIaACHUC CTAHAAPTHBIMH IIPpHUCMAaMHM PCIICHHA PAlMOHAJIBHBIX W HPPALMOHAJIBHBIX,

MMOKa3aTCJIbHbBIX, CTCIICHHBLIX, TPUTOHOMCTPHYCCKHX ypaBHeHI/Iﬁ N HCPABCHCTB, HX

CUCTCEM; HCIIOJb30BAHUEC TOTOBLIX KOMIIBIOTCPHBLIX IIPOrpaMM, B TOM 4YHCIIC JIA

MOUCKA IYTH PEIIEHUS U WUTIOCTPALMU PELICHUSI YPABHEHU U HEPABEHCTB;
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Buowt oeamenvnocmu: PelieHne nokasaTelbHbIX U JIOTApU(DMHUUECKUX YPABHEHUHN U
HEPABEHCTB I10 U3BECTHHIM aJITOPUTMAM.

Kpurepuu oneHuBaHusi:
1.0o11€HKa «OTIUYHOY BBICTABISETCA 00yUJaroeMycs 3a 0€301MO0YHO BBITTOTHEHHBIE
3aJlaHusl IEPBOT0, BTOPOIO YPOBHS B MOJHOM 00BEME C YYETOM PAIIMOHATILHOCTH
BBIOpAHHBIX PEIICHUN;
2.0TIEHKA «XOPOIII0» BBICTABIISIETCS 00yJaroneMycsi 3a padoTy, BEITIOJHEHHYIO B
MOJIHOM 00BEME C HEJOUETaMU;
3. OIIEHKA «YIOBJICTBOPUTEIHLHOY BBHICTABIISICTCS 00YUYAIOMEMYCsl 3a BBITIOJIHCHHBIE
3aJlaHusl IEPBOTO YPOBHSI B MIOJTHOM 00BEME;
4. o1leHKa «HEYI0BIETBOPUTEIBHOY» BBICTABIISIETCS 00yUYaIOIMIEMYCs 3 BBINIOJTHEHHBIC
3a/1aHus TIEPBOTO YPOBHS B HE MIOJIHOM 00BEME.

Xoa padorsi: | ypoBenn

1.Vka3aTp U UCLIPABUTH OLIMOKH B PEUICHUU YPABHEHHUS:

log ., x4+1-:-g3 =6
dlog, x+ Zlog, x =6

Glog, x=6
log,x=1
CFREER | 2
2.

log, (5x+1)=2

Peunre ypaBHeHue 10 OIPELIEICHUIO.

3. Pa3bepute anropuTm pelieHussypaBHEHUS 3aMEHOM MMEPEMEHHON U 3aIlUIITUTE €T0 B
TEeTPalb.
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1-::-522 x—5log, x+4 =0

HOSEER
HERS AP HAAA
t=log, x
2 —5t+4=0
= ol
i=1 log, x=1 [I ) =2
=4 leg, x=4 x=16&
xe=0 x>0
4. Munu-Tecrt
HCPABCHCTBA b T A 11
log (4x—3)<1|(=e2) . —E-zw 3.
’ 4 47 ) 4
2.| logsx®=4 | %2 9 +9 81
3 log%(3+x}=—'l 2 1 35 2
4. lg3x=21g3 [ (03) | (©9) | 23 | (1)

2
5. PeluTh ypaBHEHHS: 10g2(3x+1)=logg 2+1 ’ log,"x—3log, x+2=0

log, [4x—1)=3
2 ypoBeHb.

1.PemuTh ypaBHEHHE U HEPABEHCTBO MOBBIIIICHHON CII0)KHOCTH, JaTh TEOPETUIECKOE
000CHOBaHUE ATANOB PEUICHUS

log 44+ 2x
= 2
A, s ) log o5 (x* +x +31)< log o, (102 +11)

L log log,(x=3)=0 , lgli+2x)=lg3+14 log,[x* —2x-8)=1

OTBeThTE HA BONPOCHI:

Kakue ypaBHeHUs Ha3bIBatoTCs Jiorapudmuueckumu? Bceeraa i norapupmudeckoe
YPaBHEHHE pEIIaeMo, T.€. UMeeT cMbIci? HazoBruTe MeTONIBI peElIeHUs, KOTOPBIE
LIeJIECO00PA3HO UCIIOIB30BATh AJIS ATUX YPABHEHUM.

IMPAKTUYECKAS PABOTA Ne28
Pemienue jorapu(pMmmuuecKux HEPaBeHCTB.
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Hean padoThI:HAYIUTHCS pemIaTh JorapuMUUECKIe HEPABEHCTBA.
PesyabTarsbi:
MemanpeomemHule:

BJIa/ICHHE HAaBBIKAMM TIO3HABATENbHOM pediekcun Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IIO3HABATENIBHBIX 337a4 U CPEACTB I MX JOCTHKCHUS,
npeomemHule:

BJIAJICHUE CTAHIAPTHBIMUA NPUEMAMM DPELICHUS PALMUOHAIBHBIX M HPPALMOHAIBHBIX,
[TIOKA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE I
ITIOMCKA IIyTH PELICHNS U WUIKOCTPALMN PENIEHUS YPABHEHUN U HEPABEHCTB;

Buowt oeamenvrnocmu: Penienre noka3aTreabHbIX U JOTapU(PMUUYECKUX YPABHEHHUM U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

Kpurepuu onennBanus:
1.o11eHKa «OTIAMYHO» BBICTABIISIETCS OOy4YaroIeMycs 3a 0€30MMO0YHO BbIIOJHEHHBIE
3aJlaHus IEPBOT0, BTOPOTO YPOBHS B IIOJHOM 00BEME C YUYETOM PAllMOHAIBHOCTH
BBIOPAHHBIX PELICHUI;
2.01IEHKA «XOPOIII0» BBICTABISIETCS 00yJaroneMycsi 3a padoTy, BBITIOJHEHHYIO B
[OJTHOM 00BEME C HEJI0UeTaMUu;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISIETCS O0YUYAIOMIEMYCsl 32 BBITIOJTHEHHBIE
3aJlaHuUs TIEPBOTO YPOBHS B MOJIHOM 00OBEME;
4. OLIEHKA «HEYI0BJIETBOPUTEIILHO» BBICTABIIAECTCS 00YUYaIOIIEMYCs 32 BHIITOJTHEHHBIE
3aJlaHUs TIEPBOTO YPOBHSI B HE MTOJIHOM 00bEME.

Xox padorsi: | ypoBeHb

Halitu obaacts onpegeneEus QyHKIHUH:
1) y=1g (8x - 2); 2) y =log, (7 - 5x);
8) y=log, (x*-2); 4) y = log, (4 — x?).

2

2. Pa3bepute anroput™ peuieHus HEpaBEHCTBA U 3AMMILUTE €r0 MOJIHOE PEIICHHE:
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logg 5 (2 + x — 6) = logg 5(x +4).

Pemenune. Haunem c¢ ompenenenuss 00JacTd JIOMyCTHUMBIX 3HAYCHH HEpaBEHCTBA.
Bripakenue, crosiiee 1moj 3HAKOM JIorapupMudeckor (GpyHKINH, TOJDKHO MPUHUMATD
TOJIBKO TIOJIO)KHTEIIbHBIE 3HAYCHUsI. ITO 3HAYUT, YTO MCKOMAsk 00JIACTh JOMYyCTHUMBIX
3HAYCHUU ONPEAEIACTCS CIEAYIOLIEN CUCTEMON HEPABEHCTB:

w2+ x—6>0, - r € (—oo;—3)U(2;+00),
r+4=10 x> —4

Pelirs HepaBeHCTRA: 1,10z, (25— 1)< 2, 2.13(2x—3);"18(x+1),

log 1[2—x):=— -1 ,
3 3 4 lgBx+1)<lg(x-3) glogy (2° +4x+3) >3

2 ypOBE€Hb.

Pemutes HepaBeHCTBA:
_9 2x%+3

3x
0; 2) 1 0;
B ) ogg -7 3)lﬂgﬂ15:r +logys(z +1) > 1

1) log,

Haittu obnacts onpeseneHus PYyHKIHM:

1) y = log, (x* - 4x + 3); 2) y=logg 31“*2;
- X
3) y=lgx+lg(x+2); 4) y=Jlg(x-1)+lg (x+1).

OTtBeTbTe Ha BOMPOCHI: UTO HY>KHO ONPECIUTh BHAYAJIE JJISI PABWIIBHOTO PEIICHHUS
norapupmMuueckre HepaBeHcTBa? Kakum MOKeT ObITh YKCIIO 1O 3HAKOM Jiorapudma?

IMPAKTUYECKAS PABOTA Ne29

Pemienne cucreM ypaBHEeHHH U HEPABEHCTB € IPUMEHEHHEM Pa3IMYHbIX
METO/I0B.

esp padoThI: HAYYUTHCS PELIATH CUCTEMBI YPABHEHU U HEPABEHCTB C
MIPUMEHEHUEM PA3JIMYHBIX METOAOB.

PesyabTartsl:

mem anpedmemnble:
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BJIa/ICHUE HAaBBbIKAMHU I[103HABATENbHOW pe(IIeKCMU KaK OCO3HAHMS COBEPIIAeMbIX
JEUCTBUN U MBICIUTENIbHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHMI, TPaHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MMO3HABATENIbHBIX 3a/lad U CPEJCTB JJIsi UX JTOCTUKECHUS;
npeomemHule:

BJIAACHNUC CTAHIAPTHBIMH IIPpUCMaMU PCHICHUA PAIMOHAJIbHBIX W HPPAIMOHAJIbHBIX,
IMOKAa3aTCJIbHbIX, CTCIICHHBIX, TPUI'OHOMCTPHUYCCKHUX ypaBHeHI/Iﬁ N HCPABCHCTB, HUX
CUCTCM; HCIIOJb30BAHUC TOTOBLIX KOMIIBIOTCPHBLIX IIPpOTrpaMM, B TOM 4YHUCIIC JIA
IMOKCKaA IIYTHU PCUICHUA U UIIIIOCTPAIIUU PCIICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,

Buowvl desamenvrnocmu:Vicnonb3oBanne CBOMCTB U rpapukoB QPYHKIMHA ISl pEIICHUS
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM. Penienne ypaBHeHUN
C TNPUMEHEHHEM BCEX MPUEMOB (pa3IOKEHUS Ha MHOXKHUTEIH, BBEIECHUS HOBBIX
HEU3BECTHBIX, MOACTAHOBKHU, rpaUuecKoro Meroaa). Pemienne cucteM ypaBHEHUH ¢
IPUMEHEHUEM Pa3INUYHbIX c11oco00B. O3HAKOMIIEHHE C OOIIMMU BOIIPOCAMU PELICHHUS
HEpPaBEHCTB U HCIOJb30BaHUE CBOMCTB M Tpa@uKoB (QYHKIUM MNpU pelIeHUU
HEPaBEHCTB.

Kpurepuu onennBanus:
1.0o11€HKa «OTIUYHOY BBICTABJISIETCS O0ydJaroneMycs 3a 0€301IMO0YHO BBIMOJHEHHbIC
3aJlaHuUs IEPBOT0, BTOPOTO YPOBHS B IIOJHOM 00BEME C YUETOM PallMOHAIBHOCTH
BBIOpAHHBIX PEIICHU;
2.0IIEHKa «XOPOIIIO» BBICTABISETCS 00yJaromeMycsi 3a padoTy, BEIIOJHEHHYIO B
OJTHOM 00BbEME C HEJIOUeTaMUu;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIIICTCS O0YUAIOIIEMYCS 32 BHITIOJTHEHHBIS
3a/1aHusl IEPBOTO YPOBHSI B OJTHOM O0BEME;

4, OLCHKA «HCYIOBJICTBOPHUTCIbHO» BBICTABIISACTCA 06y‘-IaIOH_[eMYC$I 3a BBIITOJIHCHHBIC

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

Xoxa padoThi: | ypoBenn
{x Fy=:3;
xy = —4.

1.Pemuth cucteMy ypaBHEHUM: a)

A) (4;-1); B) (-1; 4), (4;-1); C) (-1; 4); D) (-2; 5), (4 -1); E) (-1; 4), (5; -2).
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2
{“ y=2 [H+2;;=-1J
6) dx—dy=-1 g) |4 =16 (cnocoGom TI0JICTAHOBKH )

(y—x—1=0, {x2+2}r2=36

rdw L] = 2_ Z_ _
F) i}- X+ 1 3x 2yc=-20

l:"'(rpaqbuqecxn) n) (croXkeHwMs1)

15 14 1

2 2 =
2.Pemmte ypaBHeHUE:  * —fx x*+fx X

4 Haiinute HanOoOJIbIIEE [IE]IOE 3HAYEHHE ¢ , MPH KOTOPOM CyMMa

11— 2 3-Za
apobeit  * m ¢ TIONOXHTEIbHA. (MGTOI{OM UHTEPBAJIOB).
log, |x* —4x+3l<1

5.Pemith HEpaBEHCTBO

6.PemnTh cucteMy ypaBHEHUIA:

log, x—log, y=0 {2; +2Y —12
2) x—y=1

1) {x -2y -8=0
2 ypoBeHb.

Pemmnts cucteMy ypaBHEHHNN

162,

2wy
4% = 48, y
1) (mojicka3Ka: MepEeMHOKbTE YPaBHEHHS JAHHOW CUCTEMBI)

{Iogzx—log‘.y:]
2) log, xy =3

OtBeTbTe Ha Bonpoc: Kakue eMeTo1bl peleHusICUCTEMbl YpaBHEHU U HEPABEHCTB
BBI 3HaeTe?

IMPAKTUYECKASA PABOTA Ne30

Hcnonb3oBanue cBOMCTB U rpapuKoB (PYHKIUI /151 peLlIeHUs] YPABHEHUHA U
HEePaBEHCTB.

Iean padoThI: HAYYUTHCS pelIaTh YPABHCHUS U HEPABCHCTBA UCIIOJIB3YS CBOMCTBA U
rpaduku QyHKIHA.
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PesyabTarsl:
MemanpeomemHble:

BJIaJICHWE HABBIKAMHU TIO3HABATEIbHON pe(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEVUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHWUS W HE3HAHWs, HOBBIX ITO3HABATENIBHBIX 33/1a4 U CPEICTB IS MX JTOCTHKCHUS;
npeomemmuuie:.

BJIAJICHUE CTAHIAPTHBIMUA NPUEMAMM PEUICHUS PAlMOHAIBHBIX UM HMPPALMOHAIBHBIX,
II0OKa3aTEIbHbBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE JIA
IIOMCKA IIyTHU PELICHUS U WUIIOCTPALMU PELIEHNs YPABHEHUN U HEPABEHCTB;

Buowt oeamenvnocmu: Vicnonb3oBanue cBOWCTB U rpaduKoB HYHKIMMA JJI PEIICHUS
ypaBHeHUH. . Perenne ypaBHEHUN C MPUMEHEHHEM BCEX NPHUEMOB (Pa3joKEHHUs Ha
MHO>XHUTEJIM, BBEICHUSI HOBBIX HEM3BECTHBIX, MOJCTAHOBKU, IPAPUUECKOTO METOJA).
O3HakOMJICHHE C OONIMMH BOIPOCAMH PEIICHUS HEPABEHCTB W HCIIOJIH30BAHUC
CBOMCTB U TpadukoB GyHKIUN MTPU PEIICHUN HEPABEHCTB.

KpuTtepun onennBaHus:
1.o11€HKA «OTIUYHOY» BBICTABIISIETCS OOyUYaroIeMycs 3a 0€301MO0UYHO BHITIOJHEHHBIC
3aJIaHUsI TIEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOpAHHBIX PEIICHU;
2.01IEHKA «XOPOIII0» BBICTABISIETCS 00yJaroneMycsi 3a padoTy, BBIIIOJHEHHYIO B
ITOJITHOM 00BEME C HEJI0UCTaMH;
3. OIIEHKA «YJIOBJIECTBOPUTEILHOY BBHICTABIISICTCS 00YUAIONMIEMYCsl 32 BBITIOJIHEHHBIE
3aJIaHusI IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBJIETBOPUTEIIHLHO» BBICTABIIAECTCS 00YUYaIOIIEMYCs 32 BHIITOJTHEHHBIC

3aJlaHusl TIEPBOTO YPOBHSI B HE MIOJTHOM O00BEME.

Xoxa pa6otsi: | ypoBeHb

7 — N IV e =
1.Haittn o6macts onpeneneHus Qynkmay < — VX T¥ T

y=log, (X?-4), ecimu 1)(-2; 2); 2) (-00;- 2) U (2; +o0).
2.Pemmrte rpaguuecku ypaBHeHHE: 2X*=x+1
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AJ3—x =log.(x—3)

3. Pemnth ypaBHEHUE

HaliTi npoMesXyTKH, HA KOTOPHIX rpauk QYyHKIHH:
1

1) y=x%; 2) y= x5 — JNexuT Buime (HmKe) rpaduka PyHK
MY Yy = X.

HaiTu obnactTh onpegeneHus pyHKIUN:

1) y=8Jl-x; 2) y=°w/2—x2;
3) y=3Bx*+1)% 4) y=,/x2—x—2.

BhISCHUTH C TOMOIIbIO rpadMKOB, CKOABKO KOpPHeH HMeeT ypas-
HEeHUEe:

1) Vx-6 =—x%; 2) Vx =(x-1)?%;
3) Vx+1=x-T; 4) ¥*-1=Jx+1.

PeuminTs rpadpuyeckn ypaBHEHME:

x X
1) (l) =x+1; 2) (l) =x—l;
3 2 2
3) 2’=-x-%; 4) 3*=11 - x.
2 ypoBeHb.1.
Pewurs rpadmyecku ypasHeHHE:
1) 2*=3 - 2x - x%; 2) 3% =4x;
x x
3)(1) =-3; 4) (l) =8 -1,
3 % 2
2.
Pemuts rpadpmyecks ypaBHeHME:
1) log, x=-x+1; 2) log, x=2x-5;
2
3) lgx=J;; 4) lgx=27".

OTtBeTbTe Ha Bonpoc: Ha uém ocHOBaHOpeEIIeHUH ypaBHEHU 1 HEPABEHCTB?

INNPAKTUYECKAS PABOTA Ne31
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IIpumeHeHne MaTeMaTHYeCKUX METO/I0B VISl PellieHUs CO/iepiKaTeIbHbIX 3a1a4
U3 Pa3IUYHbIX 00J1acTell HAYKH M MPAKTHKH.

HC.]II) paﬁoTbII HaY4YUTHCA pCIIaTh HCCIOKHBIC 3a/1a1 U3 pa3JIMIHbIX obOnacrei HAaYyKH
U IIPAKTHUKH.

PesyabTarsl:
MemanpeomenHule:

BJIa/ICHHE HAaBBIKAMU MO3HABATEIBHON, y4eOHO-UCCIIEIOBATENLCKON U MPOCKTHON
NeATENbHOCTH, HABBIKAMH pa3pelieHus Mpo0sIeM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSATEIIbHOMY ITOMCKY METOA0B PEIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

npeomemmuule:

BJIAICHUC MCTOJaMU JOKA3aTCIILCTB U AJITOPUTMOB PCIICHWA, YMCHUC UX IIPUMCHSATD,
IMPOBOAUTH AOKA3AaTCIBbHBIC PACCYXKACHHUA B XOAC PCIICHMA 3a1a4;

Buowl oeamenvrnocmu:1lpumeneHne MaTeMaTUYECKUX METOIOB [Tl PELIEHUS
coJiep KaTeNbHbIX 3a7]a4 U3 PAa3IMYHbIX 00JIaCTEel HAYKU U TPAKTUKH.
HHTepnpeTHpoBaHue Pe3yJIbTaTOB C yYETOM PEAJIbHBIX OIPaHUYEHUM.

KpuTtepun onennBaHus:
1.o11eHKA «OTIUYHOY» BBICTABIISIETCS OOyUYaroIIeMycs 3a 0€301IMO0YHO BHITIOJHEHHBIC
3aJIaHusI IEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOpAHHBIX PEUICHU;
2.01IEHKA «XOPOIII0» BBICTABISIETCS 00yJaroneMycsi 3a padoTy, BBITIOJHEHHYIO B
IIOJITHOM 00BEME C HeJI0UCTaMH;
3. OIIEHKA «YJIOBJIECTBOPUTEIHLHOY BBHICTABIISICTCS 00YUAIONMEMYCsl 3a BBITIOJIHEHHBIE
3aJlaHusI IEPBOTO YPOBHSI B TIOJTHOM O00BEME;
4. o1ieHKa «HEYIOBIIECTBOPUTEIIEHO» BBICTABIIICTCS O0YUYaAOIMIEMYCs 32 BHITOTHCHHBIC
3aJIaHusl TIEPBOTO YPOBHSI B HE MIOJTHOM 00BEME.

Xoa padotsi: | ypoBeHb

3anaua Nel./[nvnHa npssMoyronbHUKa Ha 3 cM Oosblie mupuHbl. Kakyro mmpuny
JIOJKEH UMETh TIPSIMOYTOJILHUK, €CIIU €r0 TI0Mmaas 0ombIie 28 cm??
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3amaua No2. PemeHo komHaTy (BKJIIOYas IIOTOJOK) OKJIEUTh 00osimMu. O6ou
nokymnatorcs ¢ 3anmacoM 20% ot okiienBaemoit miom@aan. CTouMocTh 000€B yKa3aHa B
tabnurie. [T0ToMOK perieHo OKIenTh OeTBIMU 000SMHU, CTCHBI - 3€JICHBIMH.

[IIupuna nBepu koMHathl paBHa 0,8 M, BeicoTa - 2 M. [llupuna okna - 1,5 M, BeicoTa -
1 M. Cxosbko py0OIieit Hajo 3arIaTUTh 3a 000U, €CIIM ACKU3 KOMHATHI MPECTaBICH Ha
pucynke?

45m

2.5 m

Llena oboee 3a 1 w2 ( B pyb.) B 3aBHCHMOCTH OT NOKYNKH

no 30 m2 or 30 no 100 cebiwe 100 m2
w2
Benwe 14 -13 12
Jenensie 12 1 10

3amaua Ne3. UHrepHer-mpoBaiimep (KOMITaHWS, OKa3bIBAKOMAs YCIyTH  TIO
MOJKIIFOUEHUIO K ceTu MHTepHeT) mpeiaraet Tpy Tapu(HbBIX I1aHa.

TapudHeii AGOHeHTCKaA NnaTa Mnata 3a Tpaduk
nnaH
MnaH «0= HeTt 2,5 pyb.3a L MG

600 pyb. 23 500 ME | 2 pyb. 2a 1 MO ceepx
Mnan «500 Tpadwvka B MecaL 500 MG

850 pyb. 33 200 MG 1,5 pyB. 33 1 MG ceepx
Mnan «800 TpadWKka B MecaL 200 ME

[Tonp3oBaTens mianupyer, 4to ero tpaduk cocraBut 600 MO u, ucxoast U3 ITOrO,
BbIOMpaeT HamOoJiee AemeBblid Tapu@HbIi maaH. CKoJibKo pyOseil TOKeH 3ariaTuTh
MOJIb30BaTENh 32 MECSIII, €CJIM ero Tpaduk AehcTBUTENRHO OyaeT paBen 600 M6?

3amaua Nod.®dupma COCTOUT W3 JBYX OT/AEJICHUN, CyMMapHas BeJIMYMHA MNPUOBLIH,
KOTOPBIX B MUHYBILIEM rojay coctaBuia 13 muiH. py6nieit. Ha 3ToT ron 3amianupoBaHo
yBeIIMYEeHHE TPUOBUIM TIepBOro otaeileHus Ha 75%, a Broporo - Ha 140%. B
pesynbTaTe, CymMMapHas NOpuObUIL (QUPMBI JOJDKHA BbIpacTh B 2 pasa. Kakosa
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BEJIMYMHA MPUOBLIM KaXXJOr0 W3 OTIEJCHU: 1)B MUHYBIIEM Toay? 2)B TEKyIIeM
roay?

3amaga Ne5. IlomepedHoe ceueHHE KEIC3HOIOPOKHONW HACHIIH IPEACTABIICT CO00i
paBHOOOKYIO Tpameruio ¢ yriioM 450 m ocHoBanusMu 8 M 1 14 M. CKOJIBKO 3eMJId
HaJ10, YTOOBI ClI€NaTh TAKyIO HACKIIb Ha NpoTskeHuu 100 m.

2 ypoBeHb.

3agada Nel. OnuH KaTeT NpsMOYTOJIbHOTO TPEYroJibHUKA Ha 14 cM OoJibliie Ipyroro, a
TUIIOTEeHY3a paBHa 34 cM. Haiiqure KaTeThl U B OTBETE YKAXKUTE UX CYMMY.

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

3amaua Ne2. Ecnam ObicTpo BpamaTh BEApO C BOAOW Ha BEPEBKE B BEPTUKAIBHOMN
IJIOCKOCTH, TO Boja He Oyner BbuiMBaThes. [Ipu BpalieHuu Belpa cuiia JaBIICHUS
BOJIbI Ha JHO HE OCTa€TCi TMOCTOSHHOW: OHAa MaKCHUMajbHAa B HUXHEW TOYKE H
MUHHUMaJIbHA B BepXHeW. Boga He OyJeT BbUIMBATHCS, €CIM cujla €€ AaBJICHUS Ha JHO
OyJIeT MOJIOKUTEIILHON BO BCEX TOUKAX TPACKTOPUU, KPOME BEPXHEH, TJIe OHA MOXKET
ObITh paBHOM HyNIO. B BepxHeW Touke cuja JaBjieHUs, BbIpakeHHas B HbroToHax,
paBHa , TJie m — Macca BOJIbI (KT), V — CKOPOCTh JABMIKEHUS Beqpa (M/¢), g — yCKOpEeHHe
cBoOoaHOrO maaeHus (cuurtaiite g¢ = 10 m/c 2 ) , L — nnuna BepeBku (M). C kakoif
MHUHUMAJBLHON CKOPOCTBHIO HAJO BpalllaTh BEAPO, YTOOBI BOJA HE BBUIMBAIACh, €CIU
uHa BepeBku paBHa 0,784 M? OTBET BbIpa3uTe B M/C.

OTBeThTE HA BOMPOCHI:
a) B xakux o65acTsax HayKu BCTpEUaeTCsl MaTeMaTrukKa?

0) Hy>xna nu B Bameit mpodeccun 3HaHUSI MaTEMaTUKN ?

KonTposabHasi padora mo temMe «YpaBHEHUS] M HEPABEHCTBA»

Iesp padoOTBI:KOHTPOJIb U YUET 3HAHUM IO PELICHUIO MPOCTEHIINX YPABHEHUN U
HEPaBEHCTB.

PesyabTarsl:
MemanpeomenHyle:

BIIQJICHUE HAaBBIKAMHU TIO3HABATENILHOM, Y4eOHO-HMCCIEAOBATEILCKOM W TPOCKTHOU
NeATEeIbHOCTH, HaBBIKAMM pa3pelieHus MpodJieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO
PA3JIUYHBIX METOI0B MMO3HAHUS;
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npeomemmuuie:.

- BIAQJCHHE METOJAMM JIOKA3aTeJIbCTB W AITOPUTMOB pPELICHUs, YMEHHME HX
IIPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIC PACCYXKICHUA B XOJIE pEUICHUS 3a1ad;
BJIaJICHUE CTAaHJAPTHBIMU MPUEMAMU PELICHUSA PALMOHAIBHBIX U UPPAlOHAIbHBIX,
II0OKa3aTEIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, MX
CUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE JIA
ITIOMCKAa IIyTH PELICHNS U WUIIOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

Buovt oeamenvnocmu:Pemienne ypaBHEHHH C TPUMEHEHMEM BCEX NPHUEMOB
(pa3noxeHuss Ha MHOXWTEIW, BBEIACHUS HOBBIX HEU3BECTHBIX, I1OJCTAHOBKH,
rpadguueckoro metoja).PemieHre cucreM ypaBHEHUM C NPUMEHEHHEM pa3JIMYHBIX
crioco00B.O3HaKOMJIEHME C OOIMMM BONPOCAMHM  PELICHUS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOWMCTB U IpauKoB (YHKIMM MpHU pelieHuHu HepaBeHCTB.PemeHue
HEPaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.

Kpurepuu onennBanus:
1.0o11€HKa «OTIUYHOY BBICTABJISETCA O0yUJaroneMycs 3a 6€301TMO0YHO BBITIOTHEHHBIE
3a/1aHus TIEPBOT0, BTOPOT'O YPOBHS B IMOJTHOM 00bEME C YUETOM PalliOHATILHOCTH
BBIOPAHHBIX PELICHUI;
2.0TIEHKA «XOPOIII0» BBICTABIISICTCS 00yJaroneMycsi 3a padoTy, BEITIOJHEHHYIO B
IIOJITHOM 00BbEME ¢ HEA0UYCTaAMMU;
3. OIIEHKA «YIOBJICTBOPUTEIHLHOY» BBICTABIIICTCS 00YUAIOMIEMYyCsl 3a BBITIOJIHCHHBIE
3a/1aHUs TIEPBOT0 YPOBHS B TIOJITHOM 00BEME;
4. OlIeHKa «HEYAOBJICTBOPUTEIHLHOY» BBICTABISACTCS O0yJarONIEMYyCs 3a BBITTOJTHECHHbIS
3a/1aHusl TIEPBOT0 YPOBHS B HE MOJIHOM O0BEME.

Xoa padorsi: | ypoBeHb

1 Bapuant 2 BapuaHT
1. Pemure ypaBHeHue: 1. Pemure ypaBHEHuE:
log (Zx+2) = -1+log,(6—-x) log (x+6) =-2+log (4 -z

. g;z) 2:3). 14_’4}% D —6,252) —5,3.54).5,25

2. Pemute ypaBHEHUE:
2. Pemute ypaBHEHHE:
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3log, x-logx—2=0 2lg Yx+lg x-1=0

p 1 o1 1 1 1
D223 ——=:3.-1S4.249 01-=.2.10 ——9).0,1 104, - 1. —
) 33' 3) 33'3 ),2,] ’10’:'” A 3

B o
3.Pemmte ypaBHEeHUE: 3. Pemute ypaBHEHHE:
2% +3-2%3 = 22; 2:3%+ 32 = 57,

4. Pemnre ypaBHEHUeE: 4.Pemvte HEPaBEHCTBO:

V5x —10=2 —x V2x — 5=VAx = 7
SPemnre HEpaBEHCTBO 5 Pemmrte HepaBEeHCTBO
V3-x <5 V-2 <1;

2 ypOBeHb

1. Pemuth ypaBHEHUE:

2) g x* +7x-3) = lg(4x+ 1)

6) \frx2+5x+2 ) \frxg—3x+3 -3
2. Pemuth cuctemy ypaBHEHUI:

64" V=g
12x+y=2

3. Pemnuth HEPABEHCTBO:
a) 0,3 7*z1

6) log(2x+ D +log,(x+2) 2log,(—2x-1)

/ 9
B) 1l,_.- dax-x <h-m

Cnaiite paboTy npenoiaBaTeio.

INPAKTHYECKAS PABOTA Ne 32

PaguaHHbIi MeTOX M3MEPEHHsl YIJIOB BPAlLleHUs U CBA3b ¢ IPAayCHO MepOH.

Heanb padoThI: U3y4YUTh paaHHBII METO U3MEPEHHUSI YTII0B BPALLIEHUS M UX CBSI3b C

rpalyCHOM MEPOM.

Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIIBHOU
MH()OPMAIIMOHHO-TI03HABATEILHOM IESATEILHOCTH, BKIIOUAs YMEHUE OPUEHTHPOBATHCS
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B Pa3IUYHBIX UICTOYHUKAX MH(DOpMAIIMU, KPUTUUECKH OILICHUBATH U HHTEPIPETUPOBATH
uH(pOPMAIIUIO, TOJYYaEMYI0 U3 PA3IMUYHBIX HCTOYHUKOB.

Pe3yabTarhl (mpeaMeTHbIE): CPOPMUPOBAHHOCTH MPECTABICHUN O MATEMATHYECKHUX
MOHATHUSIX KaK BAXKHEUIIHUX MAaTeMaTUYECKUX MOJENSAX, MO3BOJSIONINX OIMUCHIBATH U
M3y4yaTh pa3HbI€ MPOIECCH U SIBIICHUS; TOHUMAaHUE BO3MOXXHOCTH aKCMOMATHUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI

Buabl nesarensHocTu: V3ydyenue paiaHHOTO METO/Ia U3MEPEHUS YTIIOB BpallleHUS U
UX CBSI3U C TrpaaycHol Mepoi. M3o0paxeHue yIJoB BpalleHUsi Ha OKPY>KHOCTH,
COOTHECEHHUE BEJIMUMHBI yTia ¢ ero pacnojoxkenrueMm. opmynrpoBaHue onpeneaeHui
TPUTOHOMETPUYECKUX  (DYHKIMI s  yIJoB  MOBOPOTa W OCTPHIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX B3aUMOCBSI3U.

Kpurepuu oneHuBaHus1 NPAKTHYECKUX PpadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycs 3a 0e301ru004YHO
BBITIOJTHCHHBIC 3aJIaHUS TIEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJHOM OOBEME C
Y4ETOM PAIlMOHAILHOCTH BRIOPAHHBIX PEIICHMUIA;

2. OIIEHKa «XOPOIIO» BBICTABISETCS 00yUaromemMycs 3a padoTy, BEITIOTHEHHYIO
B IIOJIHOM 00bEME C HEJI0OUETaAMU;

3. OIICHKa «yJOBJICTBOPUTEIHHO»  BBICTABISIECTCS  OOydwaromemycsi 3a
BBITIOJTHEHHBIE 3a7]aHUs TIEPBOTO YPOBHS B TIOJTHOM 00BEME;

4.0lICHKa  «HEYJOBJIETBOPUTEIHHO»  BBICTABIsICTCA  OOydwaromeMmycsi  3a
BBITIOJTHEHHBIE 3aJJaHUs TIEPBOTO YPOBHS B HE TIOJIHOM 00BEME.

Xoa padoThI:

YpoBens A

1. Onpenennre, B KaKOW YETBEPTH JIEKUT TaHHBIA YTOJI:
1)88°; 2)100°; 3) 145°; 4)-200°; 5)300°; 6)400°; 7)-30°; §8)-120%; 9) -4157; 10) -
520°.

2. Onpenenute, B KaKOW YETBEPTH JICKUT JAaHHBIA yTOJ:
1) 2m; 2) m/12; 3)10m; 4) 9n/14.

Yposens b

1. Onpenenure, B KaKOW YETBEPTH JICKUT JAHHBINA YTOJI:

99



1) Tn/15; 2)-97/17; 3)11n/12; 4)237/20; 5)31w/21; 6) -14n/5; 7) -237/6; 8) 257/7; 9) -
217w/4;
10) -397/5.
2. Beipasure yrisl B 10JI5X T
1) 135°; 2)220°; 3)1200°; 4)-330°
Yposens B
1. Ompexnenure, B KAKON Y€TBEPTHU JIEKHUT JAHHBIN YTrOJI:
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. Ykaxwure 3HaK Sin, C0S, tg, Ctg B 3THX yriax:

OTBeThTE HA KOHTPOJIBHBIE BOMIPOCHI:
1) YUto Takoe yroi u Kak OH U3MepsieTcs?

2) 3auem 000011aeTCS OHSATHE yIJ1a?

3. OopmuTe OTUET U CcAeNalTe BEIBOJ 10 IPAKTUYECKOM paboTe.

IHHPAKTHYECKAS PABOTA Ne 33
IlpumeHeHHe OCHOBHBLIX TPHUIOHOMETPHYECKHX TOKIAECCTB I BbIYMCICHUSA

3HAYEHHUH TPUTOHOMETPUYECKHUX (PYHKIHUIH 110 OTHOH U3 HMX.
Iesb padoThI: HAYYUTHCS IPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIAECTBA
JUTSI BBIYMCIICHUS] 3HAY€HUW TPUTOHOMETPUUYECKUX (DYHKIIMIA 110 OJTHOM U3 HUX.

Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOM
MH(}OPMaAIMOHHO-TI03HABATEIbHON JEATEIbHOCTH, BKIIOYAsl YMEHUE OPUEHTUPOBATHCS
B PA3JIMYHBIX UICTOYHHUKAX MH(OPMALIUU, KPUTUUECKU OLICHUBATh U MHTEPIIPETUPOBATD
UH(POPMAIUIO, TIOTYYAEMYIO U3 Pa3IUYHbIX HCTOUHUKOB.

Pe3yabTarhl (HpeAMeTHBbIE): cHOPMUPOBAHHOCTh MPECTABICHUN O MaTeMaTHUECKUX
MOHATHAX KaK BAXKHEHIINX MAaTeMATUYECKUX MOJIENAX, IMO3BOJISIOIIMX OIMCHIBATH U
U3y4aThb pa3HbIe MPOLIECCHl U SABJICHUS; IOHUMaHUE BO3MOXHOCTH aKCUOMATHYECKOIO
IIOCTPOEHUS] MATEMAaTUYECKUX TEOPUI

Buabl pesitesqibHOCTH: [[pUMEHEHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS
BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUECKUX (PYHKIUHN IO OAHOW U3 HUX

Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT
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1. olEeHKa «OTJIMYHO» BBICTABISIETCS OOydaroeMycs 3a 0e301n00YHO
BBITIOJITHCHHBIC 3a/IaHMsI TIEPBOTO, BTOPOTO YPOBHS B TOJHOM O0BEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

2. OIIEHKA «XOPOIII0» BBHICTABIIACTCS 00yUaIOMEMyCs 3a padoTy, BHITIOJTHEHHYIO
B IIOJTHOM 00BEME C HETOUYETAMMU;

3. OICHKAa «YJOBIICTBOPUTEIBHO»  BBICTABIIICTCS  OOydaromemycs 3a
BBITIOJTHCHHBIE 33IaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4.0lICHKa  «HEYJOBJIICTBOPUTEIBHO»  BBICTABISETCA  oOOydaromieMycs  3a
BBITIOJIHCHHBIC 3aJJaHUs TIEPBOTO YPOBHS B HE TIOJIHOM 00BbEME.

Xoa padoThI:

1. BerauciauTe 3Ha4eHUS CHHYCa, KOCUHYCA, TAHTCHCA U KOTAHTeHCa YIJIa, UCIIOIb3Ys
HUMEIOITYIOCS HH(OpPMAILIUIO.

YposeHs A.
) NE N/ ) 1
1)sino=-—,cos0>0; 2)cosa=-—,sina<0;3)sina=-=,-nt<a<0;
2 2 2

3 . 4 . )
4)cosa==,sin0>0; 5)cosa=--,sina<0;6)sina=
5 5

N

1 ) 1

,cosa>=;7)sina=-,
2 3

. ) 2 1

sin o cos o > 0; 8)sma=§,m<1;9)cosa=0,

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

Yposens b.

1 . . V2 . . 1
l) cosa=-,cosa>sina;2)sina=-—,cosa<sinq;3)sina=--,
2 2 3

: 1. . 7 .
sin a + cos a <0; 4)cosa=-5, sin o0 <|cos af; 5) sin o+ €os . =, COS o> sin a.

2. OTBeTHbTE HA KOHTPOJIbHBIE BOIPOCHI
1) 3auem nmpeoOpa3yrOT TPUTOHOMETPUIECKUE BhIPAKECHUS?
2) 3anummuTe OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEACTBUS U3 HETO.

3. OdbopmuTe oTUET M cenaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.

101



ITPAKTHYECKAS PABOTA Ne 34

BbinosiHeHHEe  TOXIAECTBEHHbIX MNpPeo0pa3soBaHUil € MOMOIIBLI0  (opmMyJa
NpUBeIeHUS

Ieanb padoThI: HAYYUTHCS BBITIOJIHATH TOXKISCTBEHHBIE MPEOOPA30BAHMS C TIOMOIIIHIO
dbopMyI mpuBeIeHUS.
Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIbHOM
UH(OPMAIIMOHHO-TI03HABATEILHOMN AESTEIbHOCTH, BKIIOYAsi yMEHUE OPUEHTHUPOBATHCS
B Pa3UYHBIX UICTOYHUKAX MH(DOpMAIIUU, KPUTUUECKU OILICHUBATH U UHTEPIPETUPOBATH
nH(}OpMAITHIO, TTOTYIaeMYI0 U3 Pa3TUYHBIX HICTOUYHHUKOB.
Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHIECKIX
MOHATHUSIX KaK BAaXKHEUIIUX MATeMAaTHYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH U
M3y4aTh Pa3HbIE MPOLECCHl U ABJICHHUS; TOHUMAHUE BO3MOKXHOCTH aKCHOMATUYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPUIL
Buabl nesitesibHOCTH: V3ydyeHue OCHOBHBIX (OPMYNT TPUTOHOMETPHUH: (OPMYJIBI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUS CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
IPOU3BEACHUE U MPOU3BEJCHUS B CYMMY M INPUMEHEHHE NIPU BBIYMCICHUU 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOLIECHUS ero. O3HAaKOMIIEHHUE CO CBOMCTBaMU
CUMMETPHUM TOUEK HA €IMHUYHON OKPY>KHOCTU U MPUMEHEHHUE UX IS BBIBOJA (hOpMYIT
IIPUBEJICHHUSI.
Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT

1. oOIlEHKa «OTJIMYHO» BBICTABISICTCA OOydaroIeMycs 3a 0e30mu00YHO
BBITIOJTHEHHBIE 3aJaHus TEPBOTO, BTOPOTO YPOBHS B MOJHOM OOBEME C Y4ETOM
PalMOHAJIBHOCTU BBIOPAHHBIX PEIICHUI;

2. OIIEHKA «XOPOIII0» BBHICTABIIACTCS 00yUaIOIIEeMyCs 32 padoTy, BHITIOJTHEHHYIO
B MIOJTHOM 00BEME C HEIOUCTAMMU;

3. OIICHKa «yJOBJICTBOPUTEIHHO»  BBICTABISICTCS ~ OOydwaromemycss  3a
BBITIOJIHEHHBIE 337]aHUS TIEPBOTO YPOBHS B TIOJIHOM 00BEME;

4.01lcHKa  «HEYJIOBJIETBOPUTEIILHO»  BBICTABIISIETCA  oOydaromieMmycs  3a
BBITIOJIHEHHBIE 33JJaHUsI TIEPBOTO YPOBHS B HE TIOJIHOM 00BEME.
Xoa padoThI:
YpoBens A.

1. Yopocrture BoipakeHHE.

102



1tg (t-2); 2) cos (?’2—” +31); 3) sin (- ); 4) ctg (270° +1); 5) cos (n + ) tg (a +2);
6) sin (270° + a) - sin (270° - a); 7) sin (a.—m) coS ( - a - 37”) + 1.

2. Pacmionoxure B IMOPAAKES BO3PACTAHUA.

1) ctg 270°, sinllT”, sing, tg%” ; 2) sin 5x, cos 150°, ctg72—”, cos (- 600°);

3) sin 40°, sin 80°, sin 120°, sin 200°; 4) tg 46°, ctg 47°, 2 sinZ%T ; 5) sin 3, cos%, sin 1,
cos 10m; 6) cos 1, cos 2, cos 3, cos 4; 7) tgﬁg, sin%”, sin 2.

Yposens b.

1. BeruncinnTe 3Ha4€HNE BBIPAKEHUS.

191
6

1) Sir‘.l‘;n, cos —, tg lin, cos 1470°, sin 840°;

2) [sin (m + a) + cos (5 +a )]+ [cos(2m — o) —sin (= — o) Pipma. = =.
2. OTBeTbTE HAa KOHTPOJIBHBIE BOIIPOCHI

1) nist 9ero Hy>XHbI (OPMYJIbI IPUBEIACHUS?

2) CnencTBUEM YEro ABISIIOTCS (DOPMYJIbI IPUBEICHUS?

3. OopmuTe OTUET U CcAeNalTe BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 35
Onepanumn HAl KOMILUIEKCHBIMH YHCJIAMHU B TPUTOHOMETpPU4ecKoi ¢opme.

Heab padorhi: HayduThCs BBITIOTHATH OTEpAIlldU HaJ] KOMIUICKCHBIMHA YHCIAMH B
TPUTOHOMETpUUECKOU (hopme.

Pe3yabTarhl (MeTanpeaMeTHbIe): TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENIbHOM
MH(}OPMAIIMOHHO-TI03HABATEIbHON JEATEIbHOCTH, BKIIIOYAsl YMEHUE OPUEHTUPOBATHCS
B PA3IMYHBIX UICTOYHHKAX MH(OPMALIMU, KPUTUUECKU OLICHUBATh U MHTEPIIPETHUPOBATD
MH(pOPMaLIKIO, TOTYYaEMYI0 U3 Pa3INYHbIX HCTOYHHUKOB.

Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATUUECKUX
MIOHATHAX KaK BAXHEHIINMX MAaTEMATUYECKUX MOJENAX, IMO3BOJAIOIIMX OIKCHIBATH U
U3y4yaTh pPa3HbIE MPOLECCH] U SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCHOMATHYECKOTO
NOCTPOECHUSI MATEMATUYECKUX TEOPUI

Buabl nesarenbHocTH: Pemenue no ¢opmynaM U TPUTOHOMETPUUECKOMY KpPYTy

MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
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Kpurepuu onieHUBaHMSI MPAKTHYECKUX PadOT

1. omeHKa «OTIWYHO» BBICTABISAETCS oOOydJaromemMycss 3a 0e301mmb0YHO
BBITIOJIHEHHBIE 3aJlaHUs TEePBOr0o, BTOPOTO YpPOBHA B TMOJHOM OOBEME C Yy4E€TOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

2. OIIEHKA «XOPOIII0» BBHICTABIIACTCS 00yUaIOMEMyCs 3a padoTy, BHITIOJTHEHHYIO
B IIOJIHOM 00bEME C HEJ0UETaMU;

3. OIEHKa «YAOBJIICTBOPUTEIHHO»  BBICTABISCTCS  OOydaromemycs 3a
BBITIOJIHEHHBIE 33]]aHUs IEPBOTO YPOBHS B IIOJIHOM 00BbEME;

4.0lIeHKa  «HEYJOBJIETBOPUTEIBHO»  BBICTABISIETCS  oOydaromiemycs  3a
BBITIOJTHCHHBIC 33JIaHUS TTIEPBOTO YPOBHS B HE TTOJTHOM 00BEME.
Xoxa paéoThi:
Yposens A.
1. [IpeacTaBuTh B TPUTOHOMETPUUECKON (DOPME CIICTYIOIINE YHACTIA;
1) 2; 2) 6i; 3) -2 +/3i,4) 2-2i,5) - V3 —1i.
2. IlpencraButh B aniredOpandeckoit popme clieIyronue ynucha:
1) z=2 (cos 21 + 1 8in 27); 2) z=+/2 [cos 3n/4 + 1 sin 7/12]
1. Haiitu mpousBeeHue.
2 [cos(m/6) + 1 sin (1/6)] - [cos (w/12) +1 sin (n/12)].
2. BBITTOJIHUTE neneHue:
10 cos(3n/4) + isin (3m/4)]:2[cos(w/4) + isin(n/4)].
Yposens b.
1. Bo3BecTH B CTEIECHb.
1) [cos(n/6) + i sin (1/6)]°
2) [3/2 - (\/3/2)i]*
2. V3B7e4b KOPHH U3 KOMILIEKCHBIX urcen:vi, V1.

3. OdbopmuTe oTUET M cenaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.
IMPAKTUYECKASA PABOTA Ne 36
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HccaenoBanue CBOWCTB U NMOCTPOEeHHUE IPAPUKOB TPUTOHOMETPHUYECKHX
¢pyuxkumia. 'apmoHuYecKkue Kojaed0aHus.

Iear padoThl: HAYYUTHCS CTPOUTH TpadUKH TPHUTOHOMETPUYCCKUX (DYHKIUH U
UCCIEA0BATh UX CBOMCTBA
Pe3yabTarhl (MeTanpeaMeTHbIe): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIIBHON
nH()OPMAITMOHHO-TIO3HABATEIIBHON JEATEILHOCTH, BKIIOYAsT YMEHUE OPUCHTUPOBATHCS
B Pa3IMYHBIX UCTOYHUKAX HHPOPMAIIUU, KPUTUIECKH OIEHUBATh U HHTEPIPETUPOBATH
UHGOPMAITHIO, TIOJTyIaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB.
Pe3yabTaThl (IpeAMeTHBIE): CHOPMUPOBAHHOCTH MPEACTABICHUN 0 MATEMaTHYECKUX
MOHATHAX KaK BaXKHCHIIUX MATEMAaTHYECKHUX MOJICIAX, IMO3BOJISIONIMX OIUCHIBATH M
U3y4aTh pa3HbIC MPOIECCHl M SBJICHHS; TOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYCCKOTO
MTOCTPOEHHUS MaTEeMAaTHYECKUX TCOPUH
Buabl nestenbHocTH: Pemenue mo ¢opmynaM W TPUTOHOMETPHYECKOMY KpPYTY
MPOCTEHIIIMX TPUTOHOMETPUYECKUX YPaBHEHUM.
KpuTtepun onieHnBaHUsI MPAKTHYECKUX PadoT

1. OIlEHKa «OTJIMYHO» BBICTABIICTCSA OOydaroIeMycs 3a 0e30Mrn00YHO
BBITIOJTHCHHBIC 3a/IaHMsI TIEPBOTO, BTOPOTO YPOBHS B TOJHOM O0BEME C YYETOM
PaIMOHAIPHOCTH BEIOPAHHBIX PEIICHUM;

2. OIIEHKa «XOPOIIIO» BBICTABIISICTCS 00ydaroIeMycs 3a paboTy, BBITIOJIHCHHYO
B MOJTHOM 00BbEME C HEIOUCTAMMU;

3. OIIEHKa «YIOBJETBOPUTEIBHO»  BBICTABIACTCS  oOydJaromemycs 3a
BBITIOJTHEHHBIE 33JIaHKS TIEPBOTO YPOBHS B ITOJTHOM 00bEME;

4.0lICHKa  «HEYIOBJICTBOPUTEIHHO»  BBICTABISAETCA  oOydaromemycs  3a

BBIIIOJTHCHHBIC 3alaHUA IICPBOTIO YPOBHA B HC IIOJIHOM o0BeMe.

Xoa padoThI:
1. TIpoBeauTe MOJIHOE UCCIIEIOBAHUE U MOCTPONTE rpadKu CIASAYIOMMNX (PYyHKIIHIA:
YpoBens A.

1) y =sin 4x; )y = cosg;
Ypogsens b.
3)y=-1tg 2x

2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI:
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1) Ilouemy s 3amMcd MPOMEXKYTKOB 3HAKOMOCTOSHCTBA M IPOMEXKYTKOB
MOHOTOHHOCTH CHHYCa W KOCHHYca YyJOoOHee BbIOMpATh pa3Hble MPOMEKYTKU
OCHOBHOTO nepuoaa?

2) Kak obocHoBaTh Bo3pacTanue GyHKIMH y = tg X Ha pomMexyTke [0; %], WCTIOJIb3YS

oIpeieNIieHne 3TON (BYHKIIMH U CBOMCTBA CHHYCA U KOCHHYyca?

3) Kak moka3aTh, 4TO OCHOBHOH IIEpHOJI TAaHICHCA M KOTAHI'CHCA BJIBOC MCHbIIC
OCHOBHOTO TIEpHO/Ia CHHYCa ¥ KOCHHYca”?

3. OdopmMute OTYET U cAeNalTe BHIBOJ IO MPAaKTHUECKOM padoTe.

IHPAKTHYECKAS PABOTA Ne 37

HUccnenoBanue CBOWCTB U NMOCTPOEeHHUeE rpagukosB 00paTHBIX
TPUTOHOMETPHYECKUX PYHKIHUH

Hear pabdoTbI: HAYYUTHCS CTPOUTH TpadUKH OOPATHBIX TPUTOHOMETPUUECKUX
(YyHKUUI U UCCIEN0BATh UX CBOMCTBA

Pe3yabTaThl (MeTanmpeaMeTHbIe): TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOMN
MH(POPMAIIMOHHO-TIO3HABATEILHON JIEATEIbHOCTH, BKIIOYAsi YMEHUE OPUEHTHUPOBATHCS
B Pa3JIMYHBIX UCTOYHUKAX UH(POpPMALMU, KPUTUUECKU OLIEHUBATh U MHTEPIPETUPOBATH
MH(}OpMaIHIO, MOIYYaeMYI0 U3 Pa3IUYHbIX HICTOYHUKOB.

Pe3yabTartsl (mpeaMeTHbie): cHhOPMUPOBAHHOCTH MPEICTABICHUN O MATEMAaTUUECKUX
MOHATHSX KaK BAXKHEUIINX MAaTeMAaTHYECKUX MOJENSAX, MO3BOJSIOIIMX ONUCHIBATH U
U3y4yaTh Pa3HbIEC MPOLECCHI U SBICHUs; IOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOIO
IIOCTPOECHMSI MATEMATUYECKUX TEOPUH.

Buasbl gesitenbHocTH: O3HAKOMIIEHHE C MOHSATHEM OOPATHBIX TPUTOHOMETPUUECKHUX
¢ynkuuid. M3ydeHue omnpenerneHUl apKCHHycCa, apKKOCHHYCa, apKTaHreHca YHCIa,
(dopMynMpoBaHHE HX, W300paKEHUE HAa €AMHUYHOW OKPYKHOCTH, MPUMEHEHHUE MpHU
pELICHUN YPaBHEHUN.

Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT
1. omeHKa «OTAWYHO» BBHICTABISETCS oOOydJaromemMycss 3a 0e301Mb0YHO
BBITMOJIHCHHBIC 3aJaHKsl TIEPBOr0, BTOPOrO YPOBHS B IIOJHOM OOBEME C YyUYeTOM
PaIMOHAIBPHOCTH BEIOPAHHBIX PEIICHUN;
2. OIIGHKa «XOPOIIO» BBICTABIISIETCS 00ydaromeMycs 3a padoTy, BEIIOJTHEHHYIO

B IIOJTHOM 00BbEME C HEJIOUCTAMMU;
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3. OlIEHKa «YyJOBJIETBOPUTEIBHO»  BBICTABIISAETCS ~ OOydwaromemycss 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B MTOJIHOM 00BEME;
4.0lICHKa  «HEYJOBJIETBOPUTEIBHO»  BBICTABISIETCS  oOydaromiemycs  3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHA B HE TIOJTHOM OOBEME.
Xoxa pa0oThI:
Yposens A.
1. s GyHKIMU y=SIiNX BEIOEPUTE MPOMEKYTOK, Ha KOTOPOM (DYHKITUS HMEET
o0paTHy10. YKa)uTe€ MOHOTOHHOCTh OOpAaTHON (DYHKIIUH.
1) [0; =t]; 2) [n/2;3n/2]; 3) [-2m; ]; 4) [-m; =]; 5) [-4,5m; -3x]; 6) [217/2;23n/2]; 7) [3;5];
8) [12;13].
2. Beranciure 3naueHre QyHKIIUH.
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.
Jlist nanHo#M GyHKUIMU cocTaBbTe (popMyTy 0OpaTHON (DYHKIIMM HA YKa3aHHOM
MIPOMEXKYTKE:
1) y=sinx Ha [37/2; 57/2]; 2) y=Sin2x ua [-3n/4; -n/4]; 3) y=sin(X-n/3) ua [7/3;
177/6]; 4) y=Cc0SX Ha [mt; 27t]; 5) y=COSX Ha [-4m; -37t]; 6) y=2C0SX Ha [97; 107].

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

2) Kakue ToxxmecTBa Jijisi apKCUHYCa BaM U3BECTHBI?
3) IIpu kakux a onpeseneH arcsin a?
4) Kakue 3Ha4CeHHSI MOXKET IPUHUMATH arcsin a?

3. OopmuTe OTUET U CAETANTE BBIBOJ 110 IPAKTUIECKOM paboTe.

IMPAKTUYECKAS PABOTA Ne 38

BbinosiHeHHE TOKIECTBEHHbIX MIPE00OPA30BAHUIN C MOMOLIBIO (POPMYJI CIOKEHUS.

107



Ilesb padoThI: HAYYUTHCS BBIMOJHATH TOXKIACCTBEHHBIC MPEOOPA30BAHMS C TIOMOIIBIO
dbopMyI CIIOKESHUS.

Pe3yabTarel  (MeTampeaMeTHbIE):  yMEHHE  MPOIYKTUBHO  OOIIATbCs U
B3aMMOJIEWCTBOBATh B IMPOIIECCE COBMECTHOW MACSATENBHOCTU, YUYUTHIBATH MO3UIUU
JIPYTUX YYaCTHUKOB JEATEIHLHOCTH, 3((HEKTUBHO pas3perniaTh KOHPIHKTHI; TOTOBHOCTD
U CIIOCOOHOCTH K CAMOCTOSTENbHOM HH()OPMAIIMOHHO-TT03HABATEIHHON JESTEIILHOCTH,
BKJIFOYAas yMEHHE OPUCHTHUPOBATHCS B PA3NMYHBIX HMCTOYHUKAX WH(POPMAIINH,
KPUTUYECKA OIEHUBATb U MHTEPIPETUPOBATh HMHPOPMALIUIO, TOJYy4aeMylo U3
Pa3IUYHBIX UCTOYHUKOB.

Pe3yabTarhl (IpeAMeTHBbIE): BIAJCHUE CTAHJIAPTHBIMM MpPUEMaMU  PEIICHUs
palMOHAIbHBIX u UPpaLUOHATBHBIX, MOKa3aTeNIbHbIX, CTEIIEHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHCJIE JIJIsi TOMCKAa MYTH PEUICHUS U WIUTIOCTPALIUU
pelieHus ypaBHEHUN U HEPABEHCTB;

Buabl nesitesibHOCTH: V3ydueHue OCHOBHBIX (POPMYNT TPUTOHOMETPHUH: (HOPMYIIbI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUS CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
IPOU3BEACHUE U MPOU3BEJCHUS B CYMMY M NPUMEHEHHE NPU BBIYMCICHUN 3HAYEHUS
TPUTOHOMETPHUUECKOTO BHIPAYKEHUSI M YIIPOIIECHUS €TO0.

Kpurepuu oneHuBaHusi NPaAaKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycs 3a 0e301n00YHO
BBITIOJIHEHHBIE 3aJlaHus TIEPBOrO, BTOPOTO YPOBHA B TOJHOM OOBEME C Yy4eTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OIIEHKa «XOPOIIO» BBICTABISETCS 00yUaronieMycs 3a padboTy, BEITIOTHEHHYIO
B TIOJIHOM 00bEME C HEJIOUETAMU;

3. OIEHKa «yIOBJICTBOPUTEIHHO»  BBICTABIsIETCS  oOydaromemycs — 3a
BBITIOJTHEHHBIE 3a7]aHUs TIEPBOTO YPOBHS B TIOJTHOM 00BEME;

4.0lICHKa  «HEYJOBJIETBOPUTEILHO»  BBICTABISIETCA  OOydwaromemycs  3a

BBIITOJIHCHHBIC 3aaHus IICPBOTO YPOBHA B HC ITIOJTHOM o0BeMe.

Xoxa padoThi:
YposeHs A.

1. YmpocrureBblpaxeHue:

1) cOS 0L+ COS (2400 + &) + cos (2400 ) OL); 3) sin 56°sin124°—c0s34°c0s236° |

cos 28° cos88°+ cos178°sin208° '
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sin 22° cos8°—c0s158°c0s98°
sin 23° cos7°+ cos157°cos97° ’

2) 4) sin 20°+ sin 13°sin 57° - sin 33°sin 77° ;

2. BpruncnuTe3HaueHUEBbIPAXKEHUS

1) 2 cos (60° - a) - v/3sina- coso;

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

5) V2 cosa—2sin(45°— a)
2sin(60°+a)—3 cosa’

Yposens b.

1. Halinute 3Ha4€HNE BBIPAKECHUS:
1)tg (o + B), ecnu tgo u tgP — KopHU ypaBHEHHs X2 —4X + 2 =0
2) sin 4o, ecnn tgo — kopens ypaBHeHus 8(t — t3) = (1 + t2)?

3) tg +ctg> , ecom €0 (o - 7) = g

4) (cos 5a) (cosa)™, ecim cos 20 = -%

5) cos 30, + cos0,, eciu o, — KOpeHb ypaBHenus 2 €030 + 1 = cosa
OTBeThTE HA KOHTPOJIBHBIE BOMPOCHI:

1. {15t uero Hy)HBI (POPMYIIBI CIOKEHUS?

2. Kakue popmyibl clioKeHUs BbI 3HAETE.

3. OopmuTte OoTUET U cenanTe BBIBOJ M0 MPAKTUYECKOH padoTe.

INPAKTHYECKASA PABOTA Ne 39
BbinosiHeHHEe  TOXIAECTBEHHBIX MNpPeo0pa3soBaHUil € MOMOIILI0  (opmyJa
YIABOEHHOI'0 ApryMeHTa.
eab padoThl: HAYYUTHCS BBINOIHATH TOXKIECTBEHHBIE MPEOOpPa30BaHUsI C MTOMOIIBIO
dbopMys yIBOEHHOTO apTryMEHTa.

Pe3yabTarhl  (MeTampeaMeTHbIE): yMEHHE  MPOAYKTUBHO  OOMmMATBCS U
B3aMMOJICICTBOBATh B TMPOIIECCE COBMECTHOW MACSATEIHHOCTU, YUWUTHIBATH MO3UIUU
JIPYTUX YYaCTHUKOB JEATEIHbHOCTH, 3((HEKTUBHO pa3peniaTsh KOHGINKTHI; TOTOBHOCTh
U CITOCOOHOCTH K CAaMOCTOSATEILHON MH(OPMAIIMOHHO-TT0O3HABATEIILHON JCATEILHOCTH,
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BKJIOYasi yMEHHME OpPHUEHTUPOBATHCA B PA3IMYHBIX MHCTOYHMKAX HH(pOpMaLuy,
KPUTUYECKU OLICHMBATb W HHTEPIPETHUPOBATh HHPOpPMALMIO, [OIY4aeMyK U3
Pa3INYHBIX UCTOYHUKOB.
PesyabTarsl (mpeaMeTHbIe): BIAJACHUE CTAaHAAPTHBIMM NPUEMAMH  PEIICHUS
palMOHAIBHBIX u UPpaLHOHAIbHBIX, MIOKa3aTeIbHbIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCJE JUIs MIOMCKA IyTH PELICHHs] U WLTFOCTPALUA
peLIcHUs YPaBHEHHI U HEPABEHCTB;
Buabl nesaresbHocTH: l3ydyeHne OCHOBHBIX (DOpPMyJl TPUTOHOMETPUH: (HOPMYIIBI
CJIOKEHMS, YJIBOCHUs, MPEOOpa30BaHUS CYMMbl TPUTOHOMETPUYECKUX (YHKIUN B
IIPOU3BEJICHUE U MPOU3BEJICHUSA B CyMMY U MPHUMEHEHHE NMPU BBIYUCICHUN 3HAUYCHHUS
TPUTOHOMETPHUUYECKOTO BBIPAXKEHUS U YIIPOILEHHUS €TO0.
Kpurepuu oneHuBaHusi NPAKTHYECKUX padoT

1. oueHka «OTIAMYHO» BBICTABIIAETCA oOOydaromeMycss 3a 0e301HO04HO
BBINIOJIHEHHBIE 3a/IaHHsl TIEPBOrO, BTOPOTO YPOBHS B MOJHOM OOBEME C YYETOM
paIOHaIbHOCTH BIOPAHHBIX PEILICHUM;

2. OLEHKA «XOPOIL0» BBICTABISECTCA 00yYaroIEeMycs 3a padoTy, BBIIIOJHEHHYIO
B IIOJTHOM 00BEME C HEIOUCTAMHU;

3. OUEHKa «yJIOBJETBOPUTENILHO»  BBICTABIsETCS  oOydarmeMmycs 3a
BBITIOJIHEHHBIE 33J]aHUsI IEPBOTO YPOBHS B IIOJIHOM 00BEME;

4.0I_ICHKa «CHCYAOBJICTBOPHUTCIILHO» BBICTABJIACTCA 06yqa}omeMyc>1 3a

BBIIIOJTHCHHBIC 3aIaHUA IICPBOTIO YPOBHA B HC IIOJIHOM o0BeMe.

Xoa padoThI:

Bapuanr A.
1. Yopocrture BelpakeHHE.
5 sin 2« ctga cos 70° . o )
1) 2 cos’a - cos 2a; 2) —————; 3) ———————=+sin35°; 4)cos 2a + 2 sin‘a
sin 2a cos 35°+sin 35

2. Berancnure3sHauyeHUEBBIPAYKEHUS.
. a .
1) sina + cosa, CCJ'II/Ith= 3; 2)sin4a, ecanctga =2; 3)cos 2a, ecan 2 ctg’a + 7 ctga

31T 7T
=0 u—< a<—
2 4

Bapuanr b.
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1. Haliiure 3HaYeHUE BBIPAKEHUS.

. a 1 Vsin4a 1 3
1) sin‘a + cos* o, ecam tg—= =;2) —— eCIU —< A< T
2 27 " /ctga—tga sin 2a 4

T 41 51
3) cos—cos—cos—
7 7 7
2. OTBeThTE HA KOHTPOJIBHBIE BOTIPOCHI:

1) dnst uero HykHBI (OPMYJIBI YIBOEHHOTO aprymeHTa?
2) Kakue popmyiibl yIBOEHHOTO apryMeHTa Bbl 3HAETE.

3. OdopmMute OTYET U CAeNaNTE BBIBOJ IO MPAaKTHUECKOM padoTe.

IMPAKTUHYECKASI PABOTA Ne 40
BbinosiHeHHe  TOXJAECTBEHHBLIX MNpPeoOpa30oBaHUil ¢ MOMOmbID  (hopmy.a
MOJIOBUHHOT0 APryMeEHTA.
esap padoThl: HAYYUTHCS BBIIOIHATH TOXKIECTBEHHbBIE MPEOOpPa30BaHUsI C TOMOIIBIO
(dbopMyI1 MOJIOBUHHOTO apryMEHTa.

PesyabTarel  (MeTanpeaMeTHbIE):  yMEHHE  NPOAYKTHUBHO  oOwaTbcst U
B3aMMOJIEHCTBOBATh B IPOLIECCE COBMECTHOW JAESATENBHOCTH, YUYWUTHIBATH MO3ULIUU
JIPYTUX YYaCTHUKOB JEATEILHOCTH, 3 ()EKTUBHO pa3peniaTh KOHGIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMallMOHHO-TTO3HABATENIbHOM €SI TENbHOCTH,
BKJIIOYAsl YMEHHE OpPUEHTHUPOBATHCA B PA3NIMYHBIX MCTOYHUKAX HHQPOpMALUU,
KPUTUYECKH OLEHUMBATh M MHTEPIPETUPOBATH HHPOPMALMIO, MOIYHAEMYIO U3
Pa3IMYHBIX UCTOYHUKOB.

PesyabTarbl (mpeaMeTrHble): BIAJACHUE CTAaHAAPTHBIMU NPUEMAMH  PELICHUS
palMOHAIBHBIX " VPpalHOHAIBHBIX, IIOKAa3aTeJIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB, UX CHCTEM; MCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX [IPOrpaMM, B TOM YHUCJIE JUIsl MIOMCKA ITyTH PEIIEHUS U WLIIOCTPALUU
pelieHusl ypaBHEHU U HEPaBEHCTB;

Buabl nesitesibHOCTH: V3ydueHue OCHOBHBIX (POPMyN TPUTOHOMETPHUH: (OPMYIIbI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUsS CYMMbl TPUTOHOMETPUYECKUX (QYHKIUN B
NPOU3BEIACHUE U MTPOU3BEJCHUS B CYMMY U NMPUMEHEHUE MPU BHIYMCICHUM 3HAYEHUS
TPUTOHOMETPUUYECKOTO BHIPAKEHUS U YIIPOILIEHHUS €TO0.

Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT
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1. orleHKa «OTJIMYHOY BBICTABIISETCS 00yUaroneMycs 3a 6€301M004HO
BBITIOJTHCHHBIC 33JIaHUS [TEPBOTO, BTOPOTO YPOBHS B MIOJTHOM 00BEME C YICTOM

pPalMOHAILHOCTH BHIOPAHHBIX pEIICHUM;

2. OIIEHKa «XOPOLIO» BBICTABISETCS 00yUaronemMycs 3a padoTy, BEIIOTHEHHYIO

B IIOJIHOM 00bEME C HEIOUECTaMHU,

3. OlEHKAa «YyJOBJICTBOPUTCIIHHO»  BBICTABISCTCS  OOydYaroIeMycs
BBITIOJTHCHHBIE 3a[aHHsI IIEPBOTO YPOBHS B ITOJIHOM 00BbEME;

4.011cHKa  «HEYJOBJICTBOPUTCIILHO»  BBICTABIIIETCA  OOydaromemMycs

BBIIIOJTHCHHBIC 3aIaHUA IICPBOTO YPOBHA B HC IIOJIHOM o0BeMe.

Xoxa paéoThi:
Yposens A.
1. YpocTuTth BbIpaKeHHE.

1 1
1-tga 1+tga’

1) 4sinZsin (90° + ) sin (270" - a); 2)(1 - tg? %) /tg % 3)

4) (1 +tga tg) / (ctg> + tg7)

2. BerancianTe3sHaueHUEBbIPAKCHHS .

1) (tg’a+ ctg?a — 6) / (tg?a+ ctg?a + 2), ecnuo= i—:; 2) cos 4a, ecmsine = -

3. JIOKaKHUTETOXKACCTBO.

. 3 cos?2a+1 . m_ 2w 1, m
1) sin®o + cos®o = —— 1 2)sincos— = _tg-

Bapuanr b.
1. Haiigure 3HaYeHUE BBIPAXKEHUS.
1) 4 sin 18° sin 306°; 2) sin 20, ecnu t = ctga — KopeHb ypaBHeHUa t2 + 4t + 1=0

2. OTBeThTE Ha KOHTPOJILHBIE BOTIPOCHI:

1) st uero HyXHBI (HOPMYJIIBI TOJIOBUHHOTO apryMeHTa?
2) Kakue popmyIibl MOJIOBUHHOTO apryMEHTa BbI 3HAETE.

3. OdbopmuTe oTUET M cenaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.
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INPAKTHYECKAS PABOTA Ne 41
IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEICHHE.
Heab padoTei: HAyYUTHCS IPEOOPA30BHIBATH CYMMbI TPUTOHOMETPUUECKUX (DYHKLIUN
B IIPOU3BE/ICHHUE.
PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHE  MPOAYKTHBHO  OOIIATBbCSI U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHON JACATENBHOCTH, YUYUTBHIBATh IO3ULUAN
JAPYTUX YYaCTHUKOB JEATEIHHOCTH, 3 ()EKTHUBHO pa3peniaTb KOHMIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMALIMOHHO-TI03HABATEIIbHOM €S TENBbHOCTH,
BKJIOYAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IUYHBIX MCTOYHMKAX HH(pOpMaluH,
KPUTUYECKH OLEHUMBATh M HMHTEPIPETUPOBATh HHGOPMALMIO, MOJIY4aeMYI0 U3
Pa3IMYHBIX UCTOYHUKOB.

PesyabrTarsl (mpeaMeTHble): BIAJACHUE CTAaHAAPTHBIMM NPUEMAMH  PEIICHUS
palMOHAIBHBIX " VPpalHOHAIBHBIX, IIOKAa3aTeJIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHHUN U HEPABEHCTB, UX CHCTEM; MCIOJb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YHUCJIE JUISl IIOMCKA ITyTH PEIIEHUS U WIIIOCTPalUuU
pelIeHUs] YPaBHEHHI U HEPABEHCTB;
Buabl nesitesibHOCTH: V3ydueHHe OCHOBHBIX (POPMYyN TPUTOHOMETPHUH: (HOPMYIIbI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
MIPOU3BEJICHUE U MPOU3BEJICHUSA B CyMMY M MPUMEHEHHE MPU BHIYUCICHUN 3HAYEHUS
TPUTOHOMETPHUUYECKOTO BHIPAKEHUS U YIIPOILEHHUS €TO0.
Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT

1. oOIlEHKa «OTJIMYHO» BBICTABISICTCA OOydaroIeMycs 3a 0e30mu00YHO
BBIMIOJIHEHHBIE 3aJ]aHUsl TIEPBOrO, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
pPalMOHAIBHOCTU BBIOPAHHBIX pEUICHUM;

2. OlLIEHKa «XOPOLIO» BBICTABIISETCS 00yUaromemMycs 3a padoTy, BHIIIOJTHEHHYIO
B IIOJTHOM 00BEME C HEJIOUECTaAMM;

3. OlLIEHKa «YyJOBJIETBOPUTEIBHO»  BBICTABIISETCS  OOydwaromemycs 3a
BBITNIOJTHEHHBIE 33/1aHUS [IEPBOTO YPOBHS B MOJIHOM 00bEME;

4.0LIeHKa  «HEYJOBJIIETBOPUTEIBHO»  BBICTABISIETCA  oOydaromiemycs  3a

BBIITOJIHCHHBIC 3aJaHUs TICPBOTO YPOBHA B HC ITIOJTHOM o0BeMe.
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Xoxa padoThi:
Yposens A.

1. [IpeobpasyiiTe B NpON3BEICHHE.

. 11w . 57 T o« T ay,
1) sin—-+ sin—; 2) cos 60— cos 3a;  3)tg (Z + E) - tg (Z - 5),
4) sin o+ cos a; 5) sin o - cos B;  6)V3 — tga.
2. JIOKa)KUTETOXKIECTBA.
1) 1 —sin a — cos a =2+/2 Sin% sin (% - 45°%);

B a-p

2)sina+sinB+sin(a—B)=4sin%COSZ—COST

. a
3)1—200sa+cos2a:-4cosasm25

4) sin 16" + sin 24° + sin 40° = 4 sin 20° cos 12° cos 8°
Yposens b.

1. Beruucnnre 3Ha4€HNE BBIPAKEHHUS.

1) cos 20° +sin 190° + cos 140°; 2)

2. CpaBHUTE MO BEIUYMHE YUCIIA.

1)a=sin39°+sin41° u b =sin 38° + sin 42°
2)a=1-2sin29°ub=2sin31°-1; 3)a=1tg22° +ctg24° ub =tg 24° + ctg 22°
2. OTBETHbTE HA KOHTPOJIbHBIE BOIPOCHI

J1J1st uero Hy>XHO MpeoOpPa30BbIBATh TPUTOHOMETPUUECKHUE BBIPAKEHUS?

3. OpopmuTe OTUET U CAENIalTEe BHIBOJ 10 IPAKTUYECKOM padoTe.

INPAKTUYECKAS PABOTA Ne 42
IIpeoGpa3oBanue npou3BeeHUsI TPUTOHOMETPHYECKUX (PYHKIMI B CyMMYy.

Heanb padoTbl: HayuyuThCs MPeoOpPa30OBbIBATH MPOU3BEACHUS TPUTOHOMETPUUYECKHUX
GyHKUUN B CyMMYy.

Pe3syabTarel  (MeTampeaMeTHbIE):  yYMEHHE  MPOAYKTUBHO  OOWIATbCS U
B3aMMOJIEICTBOBATh B IPOLECCE COBMECTHOW IEATEIBHOCTH, YYWUTHIBATH IMO3WLIHAN
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JAPYTUX YYaCTHUKOB JIE€ATEIBHOCTH, 3 (PEKTUBHO pa3peniaTb KOH(QIUKThI; TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMAaLlMOHHO-I03HABATEIbHOM €S TEIBbHOCTH,
BKJIOYAsi yMEHHME OpPHUEHTUPOBATHCA B PaA3IMYHbIX HCTOYHUKAX HH(OpMaLNH,
KPUTHUYECKH OIEHMBaTh M HHTEPHPETUPOBATH HHGPOPMAIUIO, TOIYyYaeMyl0 H3
Pa3JIMYHBIX UCTOYHUKOB.
PesyabTarsl (mpeaMeTHbIe): BIAJACHUE CTAaHAAPTHBIMM NIPUEMAMH  PELICHUS
PalMOHAIIBHBIX 51 UPpPALMOHAIBHBIX, MIOKa3aTeJIbHbIX, CTENEHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUN M HEPABEHCTB, HX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX ITPOTpaMM, B TOM YHUCJIE JUIsl IIOMCKA ITyTH PELIEHUS U WIIOCTPaluu
pelIcHUs YPaBHEHHI U HEPABEHCTB;
Bunbl gesareabHocTH: l3ydeHune OCHOBHBIX (OPMYNT TPUTOHOMETpUH: (HOPMYIIBI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (YHKUUNA B
IIPOU3BEACHUE U NMPOU3BEICHHASI B CYMMY M IPUMEHEHHUE IIPU BBIYMCIICHUN 3HAYEHUS
TPUTOHOMETPHUUECKOTO BBIPAXKEHUS U YIIPOILECHUS €T0.
KpuTtepun onieHMBaHus NPAKTHYECKUX padoT

1. oueHka «OTIMYHO» BBICTAaBIIAETCA oOOydaromeMycss 3a 0e301HO0YHO
BBINIOJIHEHHBIE 3a/IaHHsI TIEPBOrO, BTOPOTO YPOBHS B MOJHOM OOBEME C YYETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PEUICHUI;

2. OlLIEHKa «XOpOLIO» BBICTABISAETCS 00yUaromemMycs 3a padoTy, BHIIIOJHEHHYIO
B IIOJJHOM 00bEME C HEIOUETaAMU;

3. OLEHKa «yJIOBJETBOPUTENILHO»  BBICTABIsETCS  oOydaromeMmycs 3a
BBITNOJTHEHHBIE 331aHUS [IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4, OLICHKAa CHCYIOBJICTBOPHUTCIHLHO» BBICTABJIACTCA 06yqa}01ueMy05[ 3a

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

Xoa padoThI:

YpoBens A.

[Ipeobpa3yiiTe B cymmy.

1) sinllocos:—o + 2) cos 18° cos 66°; 3) sin 5asin 3a; 4) cosasin 3a
2. JIoKa)XUTETOXKIECTBA.

4 cosocos (60° - a) cos (60° + a) = cos 3a

3. BeruncnnTe 3Ha4€HHUE BBIPAKECHMUSL.
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32 sin 70° cos 40° sin 10°
Yposens b.

1. Beiuncnure 3HaYEHUE BBIPAKEHUS.
1) sin 130° sin 190° +sin? 110°;  2) cos 20° cos 40° cos 60° cos 80°;
3) sin 20° cos 50° sin 60° cos 10°

2. CpaBHUTE MO BEJIMYMHE YHUCIIA.
. T T T T 1
a = SI—C0S—C0S—CoS—ub = -
16 16 8 4 7

2. OTBeTHTE HA KOHTPOJIBHBIC BOIIPOCHI

Kak M0>xHO nipeoOpa3oBaTh MPOU3BEICHUS TPUTOHOMETPUUECKUX (PYHKIUI B CyMMY?

INPAKTHYECKAS PABOTA Ne 43
IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX (PYHKIIHIA.
Hean paboThI: HAYYUTHCS MPEOOPA3OBBIBATH TPUTOHOMETPUUECKUE (DYHKIIMH.

Pe3yabTarel  (MeTampeaMeTHbIE):  yYMEHHE  MPOJIYKTUBHO  OOWIATbCs U
B3aMMOJICHCTBOBAaTh B IIPOLIECCE COBMECTHOM MAEATEIBHOCTH, YYHUTHIBATH IO3HUILIMU
JIPYTUX YYACTHUKOB JACSATEIbHOCTH, 3P (HEKTUBHO pa3peiiarh KOHPIUKTHI; TOTOBHOCTh
1 CIIOCOOHOCTH K CaMOCTOATENbHON MH()OPMAIIMOHHO-TI03HABATEIbHON IEATEITbHOCTH,
BKJIIOYasi yMEHHE OpPUEHTHUPOBATHCS B PA3NIMUYHBIX HMCTOYHUKAX HHQPOpPMAIIUU,
KPUTUYECKA OIEHWBATb U HHTEPIPETUPOBATh HMHPOPMAIIUIO, TOIYy4aeMylo U3
Pa3IMYHbIX UCTOYHUKOB.

PesyabraTrbl (mpeaMeTHbIe): BIQJCHUE CTAaHJAPTHBIMU MPUEMaMH  PELICHUS
palMOHATBHBIX u HMppalrOHAIbHBIX, MOKa3aTEeIbHBbIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPABHECHUN U HEPABEHCTB, UX CUCTEM; HUCIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM UYHCJIE JJISI HOMCKA MyTH PEUICHUS U WLIKOCTPALIUN
pEllIeHUsI YPABHEHUN U HEPABEHCTB;

Buabl nesarenabHocTu: Pemenue mno dopmynaM U TPUTOHOMETPHUYECKOMY KpPYTY
MPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHHWH. [IpumeHeHue oOmUX METOIOB
pelieHusl ypaBHEHUI (MIpUBEACHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JI0KEHUS
HAa MHOXUTEIU, 3aMEHbl TMEPEMEHHOM) TMpU PEHICHUH TPUTOHOMETPUUECKHUX
YpaBHEHUN.

KpuTtepun onieHnBaHUuS NPAKTHYECKUX PadoT
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1. olEeHKa «OTJIMYHO» BBICTABISIETCS OOydaroeMycs 3a 0e301n00YHO
BBITIOJITHCHHBIC 3a/IaHMsI TIEPBOTO, BTOPOTO YPOBHS B TOJHOM O0BEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

2. OIIEHKA «XOPOIII0» BBICTABIIACTCS 00yUYaOIMEeMycs 3a padoTy, BEITIOJIHCHHYIO
B IIOJTHOM 00BEME C HETOUYETAMMU;

3. OIIGHKa «YyJOBJICTBOPUTCIIBHO»  BBICTABIIACTCS  OOydaromemycs 3a
BBITIOJTHCHHBIE 33IaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4.0lICHKa  «HEYJOBJIICTBOPUTEIBHO»  BBICTABISETCA  oOOydaromieMycs  3a

BBIIIOJTHCHHBIC 3aIaHUA IICPBOTO YPOBHA B HC IIOJIHOM o0BeMe.

Xoxa paéoThi:
Yposens A.

1. Yopocrture BelpakeHuHe.

1) [sin (f +a) — COS (f +a)]/ [sin (f +a) + COS (4E +a)];

2) [sin 2a + sin 2]/ sin (1 + a); 3)2;2::% + tfg‘z;igﬁf; \

3) [1 - ctg(n — 20) ctga] / [ctg (%n —a) + ctg a]; 4) cos? (o + 2P) + sin?(o— B) — 1;

5) cosz(%” - %) - cosz(“T” + %)

Yposens b.

sin(80°+4a)
20°+a)sin(70°—a)

1) [tg?(2a - 2) — 1]/ [tg? (20 - %) U2

2. OTBETHhTE HA KOHTPOJIbHBIE BOIPOCHI:
3adem npeoOpazyroT TPUTOHOMETPUUYECKUE BhIpaKeHUs?

3. OpopmuTe OTUET U CAENalTe BHIBOJ 10 MIPAKTUYECKOM padoTe.

INPAKTHYECKASA PABOTA Ne 44
Pemienne ypapHeHHid BHAA y=CO0S X U y=sin X.

Hean paGoThl: HAYIUTHCS pelIaTh YPABHEHHS BUAA Y=COS X U y=Ssin X.

117



Pesynbrarel  (MeTanpeaMeTHbIE):  yMEHHME  NPOAYKTHUBHO  oOwIaTbcsl U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOW JACATENBHOCTH, YUYWUTBHIBATH IO3ULIUU
APYTUX YYaCTHUKOB JIEATEIBHOCTH, 3P (PEKTUBHO pa3peniaTb KOH(QIUKTHL; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOSITENIbHOM MH(POPMAIIMOHHO-TT03HABATEIHHON JESTEIILHOCTH,
BKJIIOYasi yMEHHE OPHEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHUKAX HWH(GOpMAaIUH,
KPUTHUYECKH OIEHUBaTh M HHTEPHPETUPOBATH HHGPOPMAIUIO, TOIYy4aeMyl0 H3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabTarbl (IpeAMeTHBIC): BIAJACHUE CTAHJAPTHBIMM IIPUEMAMU  PELICHUS
palMOHAIBHBIX U VPpaLMOHAIBHBIX, IIOKa3aTeJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM; MCIIOJb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIIE JUIS ITOMCKA MYTH PELIECHUs U WIUTIOCTPALUH
pelIeHNs YPaBHEHUN U HEPABEHCTB;

Buabl nesareabHocTH: PemeHue no ¢opmynaM M TPUTOHOMETPUYECKOMY KpPYTy
MPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHeHUH. IlpumeHeHue oOmUX METOIOB
pellieHusl ypaBHEHUH (MpUBEIEHUE K JIMHEHHOMY, KBaJpPaTHOMY, METOJl pa3IOKEHUS
HAa MHOXUTEIM, 3aMEHbl IIEPEMEHHOW) TMPH PEUIEHUH TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

Kpurepuu oneHuBaHusi NPAKTHYECKUX PpadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycs 3a 0e301ru004YHO
BBITIOJIHEHHBIE 3aJlaHus TEPBOr0, BTOPOTO YPOBHA B TOJHOM O0OBEME C Yy4eTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OIIEHKa «XOPOIIO» BBICTABISETCS 00yUaromeMycs 3a paboTy, BEITIOTHEHHYIO
B TIOJIHOM 00bEMeE C HEJ0UETaMU;

3. OLIEHKa «YyJOBJIETBOPUTEIBHO»  BBICTABIAETCS  OOydwaromemycss 3a
BBITIOJIHEHHBIE 337]aHUS TIEPBOTO YPOBHS B TIOJIHOM 00BEME;

4.0lICHKa  «HEYJOBJIETBOPUTEIHHO»  BBICTABISETCS  oOOydaromemycss  3a

BBIITOJIHCHHBIC 3aaHus IICPBOTO YPOBHA B HC ITIOJTHOM ooBeMe.

Xoa padoThI:
YposeHs A.
1. Pemnre ypaBHEeHHE Ha YKa3aHHOM IIPOMEKYTKE.

1) cos x = g X € (—n;-g); 2) sin ng, X € (0;m); 3)cosx = % X € (n;%”)
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4) sinx = —, x € (0;2m); 5) sin 2x = 2 e ™) 2) cos(1 - X) = ? X € (5:7);

2 27
2. PemmteypaBHeHue.
1) sin x + sin 3x = 0; 2) sin 2x + cos X = 0; 3) sin 3X = - COSX;

1
- +
sinx cosx

4) sinx + cosx =

Yposennb.

x _ 1 7 11w, . _1 A\
1) COSE =2 XEeE (7,7), 2) Sln(z-X) =2 XE€E (-1,4),

3) sin x = cos 4x; 4) sin® x + cos® X = cos X
2. OTBeTbTE HAa KOHTPOJIBHBIE BOIIPOCHI
UYT0 Mose3Ho UMETH B BUAY NPU PELNIEHUN TPUTOHOMETPUUECKUX YPABHEHNUN?

3. OopmuTe OTUET U CceNalTe BBIBOJ 110 IPAKTUYECKOM paboTe.
IMPAKTUYECKAS PABOTA Ne 45

Pemenue ypaBHeHuil Bujaa y=tg x u y=ctg x.
ean padoThl: pemaTe ypaBHEHUS BUIA Y=tg X U y=cCtg X.

Pe3syabTarhl  (MeTampeaMeTHbIe):  yYMEHHE  MPOAYKTUBHO  OOWIAThCS U
B3aMMOJICMCTBOBATh B IIPOLECCE COBMECTHOM JEATEIBHOCTH, YYUTHIBATH IO3ULIMU
JIPYTUX YYaCTHUKOB JEATEILHOCTH, 3((HEKTUBHO pa3peniaTh KOHPIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTh K CaMOCTOSATEIbHON MH(OPMalIMOHHO-TI0O3HABATEIbHOM €SI TENbHOCTH,
BKJIFOYAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IUYHBIX MCTOYHHMKAX HH(pOpMaLuH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATh HHPOPMALMIO, TOJIYYaEMYI0 U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbl (mpeaMeTrHble): BIAJACHUE CTAaHAAPTHBIMU NPUEMAMHM  PEIICHUS
pPaLOHAIIBHBIX U UPPALMOHAIBHBIX, II0KA3aTEJIbHBIX, CTECIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIIE [l ITOMCKA MYTH PELICHUs U WIUTIOCTPALIUH
pelIeHNs YPaBHEHUN U HEPABEHCTB;

Buabl nesarenbHocTH: Pemenue no ¢opmynaM U TPUTOHOMETPUUECKOMY KpPYTy
OPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHMH. IlpumeHeHue oOmUX METOIOB
pelieHusl ypaBHEHU (MpUBEJIEHUE K JIMHEWHOMY, KBaJpaTHOMY, METOJ Pa3j0KEHUs
HA MHOXHUTEIM, 3aMEHbl TEPEeMEHHOW) TPU PEHICHUH TPUTOHOMETPUUECKHUX

YPaBHEHUN.
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Kpurepuu onieHUBaHMsI NPAKTHYECKUX PadOT

1. omeHKa «OTIWYHO» BBICTABISAETCS oOOydJaromemMycss 3a 0e301mmb0YHO
BBITIOJIHEHHBIE 3aJlaHUs TEePBOr0o, BTOPOTO YpPOBHA B TMOJHOM OOBEME C Yy4E€TOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

2. OIIEHKa «XOPOLIO» BBICTABISETCS 00yUaromemMycs 3a padoTy, BEIIOTHEHHYIO
B IIOJIHOM 00bEME C HEJIOUETAMU;

3. OlLEHKa «yIOBJIETBOPUTEIbHO»  BBICTABIsETCS  oOydaromeMmycs 3a
BBITIOJIHEHHBIE 33]]aHUs IEPBOTO YPOBHS B IIOJIHOM 00BbEME;

4.0lIEHKa  «HEYJOBJIETBOPUTEIBHO»  BBICTABISIETCA  OOydwarolmeMmycsi  3a

BBIITIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC IIOJTHOM ooBeMe.

Xoa padoThI:
YposeHs A.

1. PemuTe ypaBHEHHE Ha YKa3aHHOM MPOMEKYTKE

1) tgx = - V3, X€ (0:21); 2) ctgx = V3, xe (&:2): 3) tg (2x — 3) = -1, x€ (10;11):

2’2
2. PemmmreypaBHeHUE.
1) tgx — 2 sinx = 0; 2) sin 2x - v/3cos 2x = 2sin 5x
Yposens b.
1) ctg (3x—2) =1, x€ (3;4);
2) sin 3x — cos 3x = v/2 cos 5x
2. OTBeTHbTE HA KOHTPOJIbHBIE BOIPOCHI
Kak pemaroTcsi OCHOBHbBIE TUIIBI TPUTOHOMETPUYECKUX YPABHEHUI?

3. OopmuTe oTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOHN padoTe.

MMPAKTHYECKAS PABOTA Ne 46
OcHOBHBIEC METO/IBI PelICHUS] TPUTOHOMETPUYECKMX YPABHEHUI.
Hean paboThI: HAYYUTHCS PEIIATh TPUTOHOMETPUUYECKHUE YPABHEHUS.

PesyabTarhl  (MeTanpeaMeTHbIE):  yMEHHE  MPOAYKTHUBHO  oOmIaTbcsl U

B3aMMOJICHCTBOBaTh B IMPOLECCE COBMECTHOM JAESATEIBHOCTH, YUYHUTHIBATh MO3ULIMU

JIPYTUX YY4aCTHUKOB JEATEIbHOCTH, 3((HEKTUBHO pa3pemiaTh KOHPIUKTHI; TOTOBHOCTh
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U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMAaLlMOHHO-I03HABATEIbHOM A€ TEIBbHOCTH,
BKJIOUAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IMYHBIX MCTOYHMKAX HH(pOpMaLuHy,
KPUTHUYECKU OIICHMBAThb U HHTEPIPETHUPOBATh HHPOPMAIMIO, [OIY4aeMyK U3
Pa3JIMYHBIX UCTOYHUKOB.
PesyabTarsl (mpeaMeTHbIE): BIAJACHUE CTAaHAAPTHBIMU NPUEMAMH  PELICHUS
PalMOHAIIBHBIX 51 UPpALMOHAIBHBIX, ITOKA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CHUCTEM; UCIIOJIB30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTpaMM, B TOM YHCJIE JUIsl IIOMCKA ITyTH PELIEHUS U WIIOCTpaluu
pelIcHUs YPaBHEHHI U HEPABEHCTB;
Buabl pesteqbHocTH: Pemenne mno ¢opMmynaM U TPUTOHOMETPUUECKOMY KpPYTy
MPOCTEHIINX TPUTOHOMETPUUECKNX ypaBHeHUU. I[lpumeHeHune oOMMX METOOB
pelieHusl ypaBHEHU (MpUBEJIEHNUE K JIMHEWHOMY, KBaJAPAaTHOMY, METOJ Pa3J0KEHUs
Ha MHOMWTEIW, 3aMEHbl IMEPEMEHHOW) TpU PEIIEHHMH TPUTOHOMETPUUECKHUX
YPAaBHEHHUM.
Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT

1. oueHka «OTIMYHO» BBICTAaBIIAETCA oOOydaromeMycss 3a 0e301HO0YHO
BBINIOJIHEHHBIE 3a/IaHHsI TIEPBOrO, BTOPOTO YPOBHS B MOJHOM OOBEME C YYETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PEUICHUI;

2. OILIEHKa «XOpOLIO» BBICTABISAETCS 00yUaroueMycs 3a padoTy, BHIITIOJHEHHYIO
B IIOJJHOM 00bEME C HEIOUETAMU;

3. OLEHKa «yJIOBJETBOPUTENILHO»  BBICTABIsETCS  oOydaromeMmycs 3a
BBITNOJTHEHHBIE 331aHUS [IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4, OLICHKAa CHCYIOBJICTBOPHUTCIHLHO» BBICTABJIACTCA 06yqa}01ueMy05[ 3a

BBIIIOJTHCHHBIC 3alaHUA IICPBOT'O YPOBHA B HC ITIOJIHOM o0OBeMe.

Xoa padoThI:
YpoBens A.
Pemmnre ypaBHeHue.

1) 3 sin? X + cos?X = 5¢0S X; Z)ﬁ+sinx=3;3)sinx+2cosx=0

+1
4) sin? x = 2 cos? X + 2 €os 2X; 5)ﬁ+cosx+2=0; 6)3sin X —cos x =0
7) sin X tg x =% 8) 2sin?x + 5sinx cos x — 3cos’x =0 9) ctg 2x — tg 2X =§tg 4x

Ypogsens b.
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1) cos®x — 4 cosz(g) —1=0 2) 3sin?x + 4sin x cos X — 7c0s’x =0
X
3) 1-cosx = 2th
2. OTBEeTHTE HA KOHTPOJIBHBIC BOIIPOCHI
Kak, 3Has 0gHO perieHre NpoCTEMIIEro TPUrOHOMETPUIECKOTO YPAaBHEHHSI, HAUTH BCE

€ro pemeHus?

3. OopmuTe OoTUET U CcAeNalTe BEIBOJ 10 IPAKTUYECKOM padoTe.

ITPAKTHYECKAS PABOTA Ne 47
Penienne TpUroHOMETPUYECKUX HEPABEHCTB.
Heab padoThI: HAYYUTHCS pelIaTh TPUTOHOMETPUYECKHE HEPABEHCTBA.

Pesyabrarel  (MeTanpeaMeTHbIE):  yMEHHE  MPOAYKTHUBHO  oOwmaTbcsl U
B3aMMOJICMCTBOBATh B IIPOLECCE COBMECTHOM JEATEIBHOCTH, YYUTHIBATH IIO3ULIUU
APYTUX YYaCTHUKOB JI€ATEIBHOCTH, 3 (HEKTUBHO pa3periarb KOH(IUKTHL, TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOATENIbHON MH()OPMAIMOHHO-TT03HABATEIBHON JIEATEbHOCTH,
BKJIIOYAasi yMEHUE OpPUEHTHUPOBATHCA B PA3NIMYHBIX HMCTOYHUKAX HMH(POpPMALIUU,
KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATh HHPOPMALMIO, TOJYYaEMYI0 U3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabTarbl (IpeAMeTHBbIC): BIAJACHUE CTAHJAPTHBIMM IPUEMAMHU  PELICHUS
pPaLOHAIIBHBIX U UPPALMOHAJIBHBIX, II0KA3aTEIIbHBIX, CTECIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCJIE JUJIS NTOMCKA IMYTH PEIEHUS U WILTIOCTPALIUN
pelIeHns YpaBHEHUN U HEPABEHCTB;

Buabl fgesiTesbHOCTH: YMEHHME OTMEYAaTh HA KPYre pEHIEHUs MPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT
1. OIlEHKa «OTJIMYHO» BBICTABISICTCS OOydaroIeMycs 3a 0e30mn00YHO
BBIMOJIHCHHBIC 3aJaHKsl TIEPBOr0, BTOPOrO YPOBHS B IIOJHOM OOBEME C yUYeTOM
paIoOHaIbHOCTH BIOPAHHBIX PEIICHUH;
2. OIICHKA «XOPOIIO» BBICTABIISIETCS 00yJaromeMycs 3a padoTy, BEIIOJTHEHHYIO

B IIOJTHOM 00BbEME C HEJIOUCTAMMU;
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3. OLEHKa «yIOBJIETBOPUTEIBHO»  BBICTaBIsSIETCS  oOywaroumemycs  3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B MTOJIHOM 00BEME;

4.011eHKa  «HEYAOBJETBOPUTEIIBHO»  BBICTAaBIsAEeTCA  oOydaroumemycs 3a
BBIITOJIHEHHBIE 33JIaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.
Xoxa paboTbr:
Yposens A.

Pemure HepaBeHCTBA.
1) sinx= 0; 2) cos 2x< 0; 3) cos 2x=>1; 4)sin 2x < -1; 5) sinx < % 2) sinx > % 6)

V3

. 1
sinx>=; 7) COSX > —
4 2

Yposennb.
1) cosx < ?; 2) COSX > - %; 3) cosx < %; 4) sinx < - %

2. OTBeTHTE HA KOHTPOJIBHBIC BOIIPOCHI

Kak pemIar0TCA OCHOBHBIC TUIIBI TPUTOHOMCTPHYCCKHUX HepaBCHCTB?

3. OopmuTe OTUET U CcAeNalTe BEIBOJ 10 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 48

YucsaoBasi mocjie10BaTeIbHOCTD, CIIOCO0OBI ee 3a1aHusa. Boruuciienue npeaesa
nocJieI0BaTe/IbHOCTH. beckoHeuHo yObIBaOIIasi reoMeTpUuYecKas
MoCJIeI0BATEJIbHOCTbD.

esb: HAYYUTHCS ONPEENATh YUCIOBYIO MOCIIEI0BATEIbHOCTD, BRIUUCIISTH MPEe
TIOCJICIOBATCILHOCTH

PesyabTarsl:

npeomemuuwle:

- chOpPMHUPOBAHHOCTh MPEJACTABICHUNA O MAaTeMaTHYSCKHX TIOHATHSAX  Kak
BOKHEUIIMX MAaTeMaTHYECKUX MOJIEIISIX, TTO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC
MPOIIECChl M SBJICHUS; MOHMMAHHE BO3MO>KHOCTH AKCHOMATHYECKOTO MOCTPOCHUS
MAaTEMATUYECKUX TEOPUH;
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- BIAQJCHHE METOJAMM JI0KAa3aTeJIbCTB W aJITOPUTMOB pPELICHUS, YMEHHE HX
MIPUMEHSTh, TPOBOJIUTH I0KA3ATEIIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS 3a/ay;

- c(OpMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHUSX MATEMaTHUYECKOTO
aHajM3a M UX CBOMCTBAX, BIAJICHHEC YMEHUEM XapaKTepU30BaTh MOBEICHNUE (YHKIIUMH,
WCTIOJB30BAaHME TIOJYYEHHBIX 3HAHUM JJI1 ONMCAaHWA W aHalu3a pealibHbIX
3aBUCHUMOCTEH;

MemanpeomemHuuple:

- YMEHHUE CaMOCTOSITEIIbHO OIPEIEIATh LEIU ACSITEIbHOCTH U COCTaBIISAThH IUIAHBI
NEATEIIBHOCTH; CAMOCTOSITEIBHO OCYUIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeATENIbHOCTh, HCMOJIb30BaThb BCE BO3MOXKHBIE PECypChl ISl JTOCTHUKEHUS
MOCTABJICHHBIX IIEJIE M peaju3alid IUJIAHOB JESATEIHHOCTH; BBIOMPATh YCIICIIHbIE
CTpaTeruu B Pa3IUYHbIX CUTYaIUSX;

- TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  HMH(OpMAaIMOHHO-
MIO3HABATEIbHON JIEATEIbHOCTH, BKJIIOYAs YMEHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX
HWCTOYHUKAX  HUH(pOpMAIMK, KPUTUYECKH  OICHUBATh W  HUHTEPIPETUPOBATH
uHGOPMAITUIO, TTOJIYYaeMYI0 U3 PA3TUUYHBIX HICTOYHUKOB;

JIUYHOCHHDbIE:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIbHOM SI3BIKE;
HAayKH, CPEICTBE MOJICIMPOBAHUS SIBJICHUW H TMPOUECCOB, HIAEIX U MeEToAax
MaTeMaTUKH;

- pa3BUTHE JIOTUYECKOTO  MBINIJICHUSI, MPOCTPAHCTBEHHOIO  BOOOpa)xKeHUS,
AITOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAMMOM JIJIst
Oynymiedt mpodecCUOHAIBHOW JIeATeIbHOCTH, MJI MPOJOJDKEHUS 00pa3oBaHUSl U
caM0o00Opa3oBaHHUs

Buabl nesiTe IbHOCTH:

O3HaKOMJICHHE C MOHITUEM YHCIOBOM MOCJIENOBATEIHLHOCTH, CIIOCO0AMH €€ 3aJlaHusl,
BBIYHMCIICHUSAMH €€ WIeHOB. (O3HAKOMJICHHE C BBIYMCICHHEM CYMMBbI O€CKOHEUYHOTO
YUCJIOBOTO psJa Ha TMPUMEPE BBIUUCICHUS CYMMBl OECKOHEYHO YOBIBaroIei

F€OMETPUYECKON MPOTPECCHUH.
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Pemenne 3amay Ha npuMeHeHUE (GOPMyNbl CyMMbl OECKOHEYHO YyObIBaroIen
r€OMETPUYECKON MTPOTPECCHH.

Kpurepuu oneHuBaHMsI:

1. OLIEHKAa «OTJIMYHO» BBICTABISIECTCA OOydyaroniemycs 3a paOoTy, BBIIIOJHEHHYIO
6e301n0609YHO, B TOJTHOM 00BEME C YUETOM PallMOHATIEHOCTH BEIOPAHHBIX PEIICHMUIA;

2. OLICHKA «XOPOIIOY» BBICTABISETCS 00yUaromeMycsi 3a padoTy, BHIIOJHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;

3. OLICHKA «YJOBJICTBOPUTEIBHO» BBICTABIISIETCS OOywaromemycs 3a paboTy,
BBITIOJIHEHHYIO B HE MOJHOM oObeme (He MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3aJlaHui OT 001Iero o0beMa paboThl);

- OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIAECTCA oOyuarouemycs 3a paloTy,
BBIIIOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 50% MpaBUIIbHO BBIMIOJHEHHBIX 33JaHUN
oT 00111eT0 00BbEMa padoTHI).

Xoxa padoThi:
[. 3anumurTe nepBbIe MIECTh YWIEHOB MOCIEA0BATEIHOCTH, 3aIaHHON Pa3JIMYHBIMU
crocobamu:

1) a, — n-e HATYPAJLHOE YHCJIO0, JAeasuleecs Ha 6;

2) @, — n-e NpPoCTOe HHCJO0;

3) @, — n-e HaTypajibHOe WHCI0, ABAAIOMEeeCH [0JIHLIM KBAAPATOM;

4) @, — ocTaTok OT AeaeHusA uucaa 2" Ha n; I
5) @, — OCTATOK OT AeAeHuA Ha D uucaa 3"

6)a,=2"+1;

-1
Na N :
)a, n?+1

0) A, = 3a, - N; Gy = &;
9) .. = (—l)" a, -+ 4; a, = 2;
10) a,., = (a,)*% a, = 1024.

[I. M300pa3uth Ha YKCIIOBOM MPSIMOI HECKOJIBKO YJIEHOB MOCIEI0BATENLHOCTH {Xn} U
BBISICHUTbH, K KAKOMY YHCITy OHU NPUOJINKAIOTCS:

1 (-)" n+1 n—2
Dx,== 2)xp,=—— 3Nxp,=— 4)x, =—
== Day=" 3 = px, =
[I. CocraBbTe 0HY 13 BO3MOXHBIX (POPMYJI N-TO WiEHA MOCIEI0BATEIBHOCTH 110

IICPBBIM ITATH €€ YJICHAM:
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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)4,68, 12,16, 20, ...,

IV. Haiiaure cymmy reomerpudeckoii nporpeccuu (by), ecnu:

1) b1 =3,q=Y; 2)b1=-1,0=0,2; 3)b1=-5,9=-0,1 4) b1 =2,q=-%
V. Beruuciure:

1) 2+1+§+%+...; 2)49+7+1+%+%+...; 3)125+25+5+1 +...

V1. Beruucnure npenensl

2
= x24+2

. X .. x=-=1 : xc -4
DIlim——; 2) lim——; _— im——;
):—olx2+1 )xl}-!}xa-l 3)!3-'-2.1’2-.1'—2'4)}rl—{’:x3+l'
/ 2 2 _
Byt Ls gy e =L
x»n 2% D 2

1) im—=—; 2) lim X3 VY2 =6 . g i 1-v2r+1, 4) lim=o.:
x0 . X x4y ~5Jx + 6 x40 x x-s0 QX

sin—
2
. 6) ]lml;ﬁl__

Vx?4+4 x?-xasl
x-0 sinx

x x%+x

39) lim [

Xwhox

IMPAKTUYECKASA PABOTA Ne 49

I'eomeTpuyeckuii ¥ MeXaHUYECKHH CMBbICJ POU3BOJIHOM.

Ieab: HayuyuTHCS ONPEAETIATh TEOMETPUUECKUN U MEXAHUYECKUN CMBICIT
MIPOU3BOIHOU

Pesyabrarsl:

npeomemmuvle: - CPOPMUPOBAHHOCTH TMPEACTABICHUN O MAaTEeMAaTHMYECKUX MOHATHUAX
KaK BaXXHEHIIMX MAaTEMAaTHYECKUX MOJENAX, MO3BOJSIONIMX OINHCHIBATh W H3y4daTh
pasHble TPOLECCHl W SBJIEHUSA; IIOHMMaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO

IIOCTPOCHUA MATCMATUICCKUX Teopnﬁ;
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- c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHUSAX MATEMaTHUYECKOTO
aHaJlM3a U UX CBOMCTBAaX, BJIAaJICHHE YMEHUEM XapaKTepU30BaTh MOBeACHUE (DYHKIUH,
UCIOJIb30BAHUE TMOJYYEHHBIX 3HAHUM JJIS ONHCAaHUS U aHaldu3a peajbHBIX
3aBUCHUMOCTECH;

Memanpeomemnule:

- YMEHHE CaMOCTOSATENILHO OMpPENeNATh e ACATEIbHOCTH U COCTABISAThH IIAHbI
JESITEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JESTEIbHOCTD, HWCIIOJNIb30BaTh BCE BO3MOXKHBIE PECYpChl Uil JOCTHXKEHUS
MOCTABJICHHBIX IIEJIE M peaju3alydd IJIAHOB JESTEIHHOCTH; BBIOMPATh YCIEIIHbIE
CTpaTeruy B Pa3jINYHBIX CUTYaIUsX;

- TOTOBHOCTb M  CIOCOOHOCTh K  CaMOCTOSITEIbHOM  MH(pOPMAIMOHHO-
MO3HABATENBHON JCSITETbHOCTH, BKIIOUAs YMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX
WUCTOYHUKAX WHPOpMAIMU, KPUTHUECKH OLEHUBATh W  HMHTEPIPETUPOBATH
UH(POpPMAIUIO, IOTYYAEMYIO U3 Pa3IUnYHbIX HCTOUHUKOB;

JIUYHOCMHDbLE:

- c(hOopMHUPOBAHHOCTh TNPEACTABICHUI O MaTeMaTHUKE KaK YHHUBEPCAJIbHOM S3BIKE;
HAyKH, CPEICTBE MOJCIUPOBAHMUS SIBICHUM U TIPOIECCOB, HIEAX U METOoAax
MaTeMaTHKH;

Bujambl nesiTe IbHOCTH:

Nzyyenne wu GOpMyIMpPOBaHME MEXAaHWMYECKOTO M TEOMETPHUYECKOTOo CMBICTa
OPOU3BOAHON, W3y4YEHHE aJIrOpUTMa BBIYUCICHUS NPOU3BOAHOM Ha NpHUMEpE
BBIUMCJICHUSI MTHOBEHHON CKOPOCTH U YIJIOBOTO KO3(P(PUIIMEHTa KacaTeIbHOM.
Kpurepuu ouenuBanus:

1. olleHKa «OTJIMYHO» BBICTABISIETCA OOydwarouiemycsi 3a paOoTy, BBIIOJHEHHYIO
0e301K100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;

2. OIIEHKa «XOpOIIO» BBICTABJISETCS 00yUarIemMycsi 3a padoTy, BHIIOJHEHHYIO B

ITOJIHOM 00BEME C HCOO04YCTaMU,
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3. OlLIEHKa «yJOBJIETBOPUTEIBHO» BBICTABISIETCS OOydamomemycs 3a paboty,
BBITIOJTHEHHYI0O B HE TOJHOM o0beMe (He MeHee 50% NpaBUIBHO BBITTOJHEHHBIX
3a1aHuM OT 00I1Iero oobeMa paboThl);

- OLIEHKAa «HEYAOBJIETBOPUTEIBHO» BBICTABIACTCA oOydaromemycs 3a paloTy,
BBITIOJTHEHHYIO B HE TTOJTHOM 00beme (MeHee 50% MpaBUIBLHO BBIMOJHEHHBIX 3a/laHUuN
oT 00111eT0 0OBEMa paboThI).

Xox padoThI:

1. HadianTe TaHreHC yria MeXAy KacaTedbHOH K rpadpuky
dyrxknuu y = h(x) B Touke ¢ abcnmuccoil x, ¥ OChIO X:

a)h(x) =x*—4x, xo = 1;

2 o) hx)= Vx ~ 3, xo= 1
B) h(x) = —x* — 2x* + 2, xo = —1; i
D h(x) = 2 +2,x= 2.

3. -

Ha pucynke 55 usobpaxen rpadpux pyHruum y=f(x) 1 kKaca-
TeJbHBIe K rpaduky B Toukax A, B, C, D. OnpenenuTs 3HAK
Npou3BOAHOM »TOM (yHKuUUMM B Touxkax A, B, C, D.

yA

y = f(x)

/Q\\
4 S
e

x
4. Onpeanenure 3HAK yraoBoro xkoadoduunmeHTa KacaTeJabHOMH,
npoBeAieHHOM K rpaduky dyEKnuu y = f(x), naobpakeHHo-
My Ha 3aJlaHHOM PHCYHKe, B TOYkax ¢ abcuuccamu a, b, c:

a) puc. 41; ©6) puc. 42.
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YKaxuTe TOYKH, B KOTOPBIX NPOM3BOAHAA paBHA HYJIIO, H
TOYKH, B KOTOPLIX NMPOM3BOAHAA He CYIleCTBYeT, eCJiH rpa-
bux dpyEknun n3obparkeH Ha 3aJaHHOM PHCYHKe:

a) puc. 43; 6) puc. 44; B) puc. 45; r) puc. 46.
6. a)

3akoH aABMIkeHMsA Tesa sazaH dopmysnoit s(t)=0,5t% 4 342

(8 — B merpax, t — B cexkyHaax). Kakoii nyre npoiiager reno

3a 4 ¢? KakoBa CKOpPOCTH ABMIKEHUS B 3TOT MOMEHT BpeMenn?

0) MaTepuanbHas TOYKA JBMKETCSA MPSIMOIMHENHO 1o 3akoHy X(t) = 6t — 48t + 17,
rJie X - pacCTOSTHUE OT TOYKH OTCYETa B MeTpax, { - BpeMs B CEKyH/Iax, U3MEPEHHOE C
Hayvasa JBrokeHus. Haiinre ee CKopocTh (B METpax B CEKYH]Iy) B MOMEHT BpeMeHH t =
9c.

B) MarepuanbHas Touka IBIDKETCS NPSAMOJMHENHO 1o 3akomy X(t) =t?+ 7t- 3,
rie X — pacCTOSHWE OT TOYKH OTcYeTa B MeTpax,t — Bpems B CEKyHIax,
W3MEpeHHOe C Havaya JBIKeHWs. Halioure ee ckopocTh (B MeTpax B CEKYHIY) B
MoMeHT Bpemenu t = 10c.

r) MaTepuanbHas TOYKa IBUKETCS IPAMOJHMHEHHO 1o 3akoHy X(t) =t2— 13t+ 23,
rJie X - pacCTOSTHUE OT TOYKH OTCYeTa B MeTpax, t - BpeMs B CEKyHJIax, U3MEPEHHOE C
Hauaja JBIKEeHUS. B Kakoil MOMEHT BpeMEHHM (B CEKYHJ1aXx) €e CKOPOCTh Oblia paBHa 3
Mm/c?

1) MatepuanbHas TOYKa IBIKETCS MPAMOJIMHENHO 1o 3akoHy X(t) = (1/3)t2 — 3t -
5t+ 3, rae X - paccTosHHME OT TOYKHM OTCueTa B MeTpax,t- BpeMs B CeKyHIaXx,
W3MEpPEHHOE C Hayaja JBIKEHUS. B Kakoii MOMEHT BpeMeHH (B CEKyHIax) ee
CKOpOCTb ObliIa paBHa 2 M/c?

INPAKTUYECKASA PABOTANe 50
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CocraBJiieHne ypaBHeHHsI KacaTeJIbHOH B 00111eM BH/I€

Heab: HayunThcs pemars 3a7aun Ha COCTaBICHHE YPAaBHEHUS KacaTelbHOM B 00IIeM
BUJIE

PesyabTatrbl:npeomemmnsie:

- c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTEMaTHYECKOTO
aHajM3a U UX CBOMCTBAaX, BIaJCHUE YMEHUEM XapaKTepu30BaTh MoBe/ieHue QyHKIUMN,
WCIIOJIb30BAaHUE TMOJYYEHHBIX 3HAHMM Ui ONMCAaHUS M AaHaldu3a peajbHBIX
3aBHCHUMOCTEH;

Memanpeomemmbole:

- YMEHHE CaMOCTOATENIbHO ONpPENENATh LENH ACATENbHOCTH M COCTABIAThH IUIAHBI
NEATEIBbHOCTH; CaMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPChl ISl JAOCTHKEHUS
MOCTAaBJICHHBIX LEJEH M peanu3alMy IUIAHOB JEATEIbHOCTH; BbIOMpATh YCIEIIHbIE
CTpaTEruu B Pa3IMYHbIX CUTYAIUSX;

- TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  HMH(OpPMAaIMOHHO-
MO3HABATEIbHON JIEITEIBHOCTH, BKJIKOYAs] YMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
MCTOYHHMKAX  HMH(OpManuu, KpPUTHYECKHM OLEHUBATb W  HMHTEPIPETUPOBATH
MH(}OpMaIKIOo, MOIYYaeMYI0 U3 Pa3IMYHbIX HCTOUYHUKOB;

JIUYHOCHMHDbIE:.

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MATEeMaTHKE KaK YHUBEPCAIbHOM S3bIKE;
HayKH, CpEICTBE MOJCIMPOBAHUS SBIECHUHM M IPOLECCOB, HIEAX M METoAaX
MaTeMaTHKH;

Buabl nesiTes IbHOCTH:

CocraBneHue ypaBHEHHUs KacarenpHOW B o0mem Bujae. Ilpumenenue mpaBui
muddepeHurpoBaHus A1l COCTABICHUS YPAaBHEHUS KacaTeIbHOM.

Kpurepuu ouenuBanus:

1. OLIEHKAa «OTJINYHO» BBICTABISIETCA OOywaroniemycs 3a paOoTy, BBIIOJHEHHYIO

0e301K100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;
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2. OLIEHKA «XOpOIIO» BbICTaBIseTCA oOyuaronieMycsi 3a paboTy, BHIIIOJHEHHYIO B
IIOJITHOM 00BEME C HEJI0UCTaMHU;
3. OLIEHKA «YJOBJICTBOPUTEIHHO» BBICTABIIECTCS OOydaromemycss 3a paboTy,
BBITIOJTHEHHYI0O B HE TOJHOM o0beMe (He MeHee 50% NpaBUIBHO BBITOJHEHHBIX
3a/laHuid 0T o0uIero ooreMa padboThl);

- OIICHKA «HEYJIOBJIIETBOPUTEILHO» BBICTABISETCS oOOydaromeMmycs 3a padboTy,
BBITIOJTHEHHYIO B HE TIOTHOM 00beMe (MeHnee 50% mpaBUIIbHO BBIMOJHEHHBIX 3a/laHUi

OT 00111er0 00BeMa padoThI).

Xoxa padoThi:
3amaua ¢ pemennem: HanucaTh ypaBHeHHE KacaTeabHOM K rpaduKy QyHKIUH Y=X° B
Touke Xo=3. Crenarb 4epTex.
Pewenue. 3amuuieM ypaBHEHHE KacaTeidbHOH K rpaduky ¢ynkiuu y=f (X) B Touke ¢
a0cruccoit Xo B oomem Buzge:  y=f (xo) +f '(Xo)(X-Xo).
HaxoguMm 3HaueHune naHHONW (PYHKIMM B TOYKE C JAHHOW aOCIMCCOM: f (x0)=f
(3)=32=9.
Haxomum npomssoanyio f'(X)=(X?)'=2X 1 HaxoauM 3Ha4Y€HUE STOM MPOM3BOIHOM NpH
x=3.
Torna f'(Xo)=f '(3)=2-3=6.
[ToncraBum HaligeHHble 3HaueHus f(X0)=9 u f'(Xo)=6 B ypaBHEHHE KacaTelIbHOM,
noayuum: y=9+6-(x-3);  y=9+6x-18;

y=6X-9 — uckoMoe ypaBHEHHE KacaTeIbHOU.
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Hanwucares ypaBHEHHE KacaTeJIbHOM K rpaduky GOYHKIUK
y=7rf(x) B Touke c abcuuccoit x,, ecyau:

1) f(x)=x3+22+1, x,=1; 2) f(x)=6x—8x2, xo=2;
8) f(x) =%, x=1; 4) F(®)= 5, xo=—2;
x x
5) f(x)=cosx, xo=§; 6) f(x)=e%, xo=0;
1 D f(x)=Inx, xo=1; 8) f(x)=Vx, xo=1.

2. CocTtaBbTe ypaBHEHHE KacaTelbHOU K rpaduky yHKIUM y = B TOYKE €ro

MepECEUEHHUsI C OChIO adcLuCC.
3. Ha rpaduxe ¢pynxuun y = x(x? — 6x) HaiiguTe TOUKH, B KOTOPBIX KacaTelbHbIE K
rpaduKy napaaiesbHbl OCH adCUHUCC.

3ajgaua ¢ peumieHuem:

Haubl pyasruum f(x)=—x?-2x—-3 u g(x)=x*+4x+6. Ha-
UM Te ypasHeHue o0ue#t KacareJdbHONM K rpaduxKam
pyuruuit y=7,(x) n y=g(x).

YpaBHeHHe

KacaTeJIbHOW - 3TO ypaBHEHHE NIPSIMOi 1 uMeeT Bua Y=Kx+b
OO6mras KacaresibHas MEPEeceKaeTcsl ¢ KaxabM IrpaKoM B OJHOW Touke. Torma ajis
NEepBOTO rpaduka TOYKY MEepPeCceYeHHs ¢ KacaTeIbHONH MOKHO HAWTH W3 YPaBHEHUS -
x2-2x-3 = kx+b, 111 Broporo rpaduka u3 ypaBHeHus X>+4X+6 = kx+b
1) -x2-2x-3 = kx+b

X2+2x+3+kx+b =0
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x>+(2+k)x+(3+b) =0
KacarenpHast umeeT ¢ rpadukoM TOJIBKO OJHY OOIIYIO TOUKY, CII€OBATEIbHO, KOPEHb
ypaBHEHUS JOJDKEH OBITh OJIWH, a 3TO BO3MOYKHO, KOTJ]a TUCKPUMUHAHT paBeH HYJIIO.
D = (2+k)?-4(3+h) =0
2) X>+4x+6 = kx+b
X2+4x+6 = kx+b
X?+4x+6-kx-b = 0
x%+(4-K)x+(6-b) =0
[IprpaBHUBaEM JUCKPUMHUHAHT K Hymo: D = (4-K)2-4(6-b) =0
Tak kak kacatenbHass oOIIasi, 3HAYUT, JUCKPUMUHAHTBI OOOMX YPABHEHHMU JTOJKHBI

OBITH PaBHBI HYJIFO BMCCTC. Pemaem CUCTCEMY ypaBHGHHﬁZ

{(2+k)2—4(3+b)= 0;
(4—k)2—4(6—-b) =0.

{4+4k+k2—12—4b = 0;
16 — 8k + k> — 24 + 4b = 0.

{k2+4k—8—4b = 0;

k?-8k—-8+4b =0

BprareM modseHHO U3 IEPBOTO YPaBHEHUS BTOPOE:

12k-8b =0, b =3k/2 - moxcraBuM B niepBoe ypaBHEHHE:

k?+ 4k -8-4-3k/l2=0

k?+ 4k -8-6k=0

k?-2k-8=0

ki=-2, k.= 4

b1 =-23/2=-3, b,=4-3/2=6

Pemmennie coctout u3 apyx map uncen (K=-2; b=-3) u (k=4; b=6).

DT0 03HaYaeT, 9YTO rpad)uKH UMEIOT JBE OOIIHNEe KacaTeIbHbIC, YPABHEHUS KOTOPHIX:
y=-2x-3 n y=4x+6

4. CocTaBbTe ypaBHEHHE 00IIeH KacaTeJIbHOM K rpadgukam QyHKITUI:

y=x* y=z1
1) u
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2)y=2:2—21—|—'?n y="5—z%+ 2z,

3) y=2r"4+2r+%m y=6—=x"
INPAKTUYECKAS PABOTA Ne 51
Bu1unciienue NMPOMU3BOJAHBLIX OCHOBHBIX 3JICMCHTAPHBLIX (l)yHKl_ll/Iﬁ
Heab: HAYIUTHCS BHIYUCIATH TPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITUI

Pe3yabrarbl:npeomemnsie:

- c(pOpMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHSATHUSX MATEMaTHUYECKOTO
aHajM3a ¥ UX CBOMCTBAaX, BIaJCHUE YMEHUEM XapaKTepu30BaTh MoBe/eHue QyHKIUMN,
WCIOJB30BAaHME TIOJYYEHHBIX 3HAHUM 11 ONHMCAaHWA W aHajiu3a pealibHbIX
3aBUCUMOCTEH;

MemanpeomemHboie:

- YMEHHE CaMOCTOSITEJILHO OMPENENATh LEU ACSITEILHOCTH U COCTaBJISITH IJIAHBI
NEATEIIBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECypChl ISl JTOCTHUKEHUS
MOCTABJICHHBIX IIEJIEM M peaju3alliy IUIAHOB JEATEIbHOCTH; BBIOMPATH YCIEITHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- TOTOBHOCTh M  CIHOCOOHOCTH K  CaMOCTOSITENIbHOM  HMH(OpPMAaIMOHHO-
MIO3HABATEIbHON JIEATEIIbHOCTH, BKJIKOYAs YMEHUE OPUEHTHUPOBATHCS B Pa3IUYHBIX
HMCTOYHUKAX  HUH(POpMAIMK, KPUTUYECKH  OIICHWBATh W  HUHTEPIPETUPOBATH
uH(GOPMAITHIO, TTOJIYIAEMYI0 U3 PA3IUYHBIX HCTOYHUKOB;

JIUYHOCMHbIE:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIbHOM SI3BIKE;
HayKH, CPEJICTBE MOJCIHUPOBAHMS SIBJICHHMM M TMPOLECCOB, HIEIX U METOJaxX
MaTeMaTHKH;

Buambl nesiTe IbHOCTH:

O3HaKOMJICHHE C TMOHATHEM MPOU3BOJAHOW. YCBOCHHE MpaBuil nuddepeHnrpoBanus,
TaOIUIIbI MIPOU3BOIHBIX 3JIEMEHTAPHBIX GbyHKIMH, IPUMEHEHHE TUTSt

muddepenniupoBanus QyHKIIHMA.
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Kpurtepuu oneHuBaHusi:
1. OLIEHKAa «OTJIMYHO» BBHICTABISETCA OOywaronmiemycs 3a paboTy, BBIIOJHEHHYIO
0€301M00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHUN;
2. OLIEHKA «XOPOIIO» BBICTABISETCS O0yJaronemMycsi 3a paboTy, BBIIOJIHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTaBIsIETCA oOydarolmeMycst 3a pabory,
BBITIOJTHEHHYI0O B HE TOJHOM o0beMe (He MeHee 50% NpaBUIBHO BBITTOJHEHHBIX
3a1aHUM OT 00I1Iero oobeMa paboThl);

- OLEHKAa «HEYAOBJETBOPUTEIBHO» BBICTABIAECTCA oOyuarouemycs 3a paloTy,
BBIIIOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% mpaBHIIbHO BBHIITOJIHEHHBIX 33JJaHUN
oT 00111eT0 0OBEMa pabOTHI).

Xoa padoTbl

1. Haiitu npou3BoiHyI0 (PYHKITUN

1) y = 4x3; 2)y=3x 4% 3)y=4x3/1;
4) y = 3x?; 5)y = 3/8x; 6)y=é3«/x2.

2 2 1
Dy=5; 2y = =; y=—;
Y= 33 VY= 7 )y VA
6 i 1
4)y=—; D) = 6)y = —
3. 3 x2 ,\/ax3 x2,“3
HaiiTy npousBoaHy©0 QyHKIHH:
1) x2+x; 2) x2-x: 3) 8x% 4) -27x%;
5) —4x3; 6) 0,6x%; 7) 13x% +26; 8) 8x°-16.
[Mpoauddepenuuposars QPYHKUHIO:
1) 3x*-6x +6; 2) 6x%45x-1T;
3) x+12x% 4) x-8x%
5) x*+6x; 6) —12x%+ 18x;

4. 7)) 2x*-8x* +6x+1; 8) -8x*+2x2-x-5.
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Haitta f'(0) u f'(2), ecann:

1) f(x)=x2-2x+1; 2) f(x)=x"-2x;
5 3) f(x)=-x+2x% 4) f(x)=8x*+x+1.

6. Haiitu npou3BoAHYIO0 (PyHKIIUU:

1) a)y=x*-Tx; B) ¥y = Tx? + 3x;

6)y=J—-9x’; r)y=J;-5x’.
2 a)y=1+4x B) y= 1 - 6x;

X

6)y=-2\/---1;; r)y=8~/;+%-

a) y =sinx + 3; B) y = cosx — 6;
3) 6) y = 4cos x; r) y=-2sinx.

a) y = cosx + 2x; B) ¥ = sinx — 3x;
4). 6) y = 3sinx + cos x; r) y=2cosx +sinx.

5. Ax=x% 6)y=x% pr=x% 1) y=x0

1) Inx+sinx; 2) e* —sinx; 3) Vx —cosx;
4) —l§+e‘; 5) tgx+Inx; 6) e*—-ctgx.
6) x i

JNlauna Q)yrfxmm f(x)= % 2% - —;— x* 4+ 3x.
1) Ucnonways onpenenenune npousapoaHoim, Hautu f'(x).

7. 2) Haittu snauenwne f'(x) B Touxke x=0,1.

8 Berunenure npoussonuvio f(x) DU TaHHOM 3HAYEHUH ADI'VMEHTa X

1) f(x)=4x3 - 3x2-x—1, x = —1;
2)f(x)=3x1"—-2x2+4x — 1, x=-1;
3)f(x)=1—x2 + x3 — x + x3, x = 2,

Hcenonways onpesesienne nNpomMs3BOAHON, HANTH NPOM3IBOAHYIO
GyHKIMK:
1) f(x)=2x+3; 2) f(x)=5x-6;

9 3) f(x)=—3x*+2; 4) f(x)=3x*+5x.
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IMPAKTUYECKAS PABOTA Ne 52
IIpuMeHeHHe OCHOBHBIX NpaBuJI JU(pPepeHuupoBaHuS
Henanb: HayuuThCS MPUMEHITH OCHOBHBIE TIpaBmiia qudpepeHnpoBaHus

Pe3yabTatbl npeomemmnuie:

- c(OpMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHUSAX MATEMaTHUYECKOTO
aHajv3a U UX CBOMCTBAX, BJIQJICHUE YMEHUEM XapaKTepHU30BaTh MOBEACHUE (PYHKIIHM,
UCIOJIb30BAHUE TIOJYYEHHBIX 3HAHUWA I ONHMCAHMS W aHalIM3a pealbHBIX
3aBUCHUMOCTEH;

Memanpeomemnule:

- YMEHHE CaMOCTOSITEIIbHO OINPEIEIATh LEIU ACSITEIbHOCTH U COCTaBIISITh IJIAHBI
NEATEIbHOCTH, CAaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJb30BaTh BCE BO3MOXKHBIE PECYpChl ISl  JTOCTHUKEHUS
MOCTABJICHHBIX IIEJIEH M peaju3alid IUJIAHOB JESATEIHHOCTH, BBIOMPATh YCIICIIHbIE
CTpaTeruu B Pa3IUYHbIX CUTYaIUSX;

- TOTOBHOCTb W  CIOCOOHOCTH K  CaMOCTOSITEIbHOM  WMH(OPMAIMOHHO-
M03HABATEJIbHON NESITEIBbHOCTH, BKJIIOYas YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX
HWCTOYHUKAX  HUH(pOpMAIMK, KPUTUYECKH  OICHUWBATh W  HUHTEPIPETUPOBATH
uH(GOPMAITHIO, TTOJIYIaEMYI0 U3 PA3TUYHBIX HICTOYHUKOB;

JIUYHOCMHDbLE:

- c(OopMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK YHUBEPCAJIHLHOM SI3BIKE;
HAayKH, CPEICTBE MOJICIMPOBAHUS SIBJCHUW W MPOLECCOB, HUAEAX U METoAax
MaTeMaTUKH;

Bujambl nesiTe IbHOCTH:

YcBoenue mpaBui guddepeHpoBaHus, TaOJUIBI MPOU3BOAHBIX 3JIEMEHTAPHBIX
bysakui, npumeHenue 1 quddepeHnupoBanus QyHKIIHA.

Kpurepuu oueHuBaHus:

1. OIICHKA «OTJIMYHO» BBICTABISAETCA oOydaromemycsl 3a padoTy, BBIITOJTHEHHYIO

6e301mMrO0YHO, B TTOJITHOM 00BEME C YyUETOM PAIIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
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2. OILIEHKA «XOPOIIIO» BBICTABISIETCS O0ydaroneMycsi 3a paboTy, BBITIOJHEHHYIO B
IIOJTHOM 00BEME C HEJI0UETAMHU;
3. OILIEHKAa «YIOBIIETBOPUTEIHHO» BBICTABIICTCS oOydaromeMycs 3a pabory,
BBITIOJTHEHHYI0O B HE TOJHOM o0beMe (He MeHee 50% NpaBUIBHO BBITOJHEHHBIX
3aaHuil OT 001ero oobeMa padoThl);

- OlIGHKAa «HEYAOBJIECTBOPUTEIBHO» BBICTABIACTCA oOOydaromemMycs 3a paboTy,
BBITIOJTHEHHYIO B HE TIOTHOM 00beMe (MeHnee 50% mpaBUIIbHO BBIMOJHEHHBIX 3a/laHUi
OT 00111er0 00BeMa padoThI).

Xoxa padoThl

1. Haiitu mpou3BoiHbICe (DYHKITHA:

1). a)y=(x*-I)x*+ 2); B) y=(x"+3)(x'-1)

6) y = (x* + 1)Vx; r)  y=Jx(x+2)
2). a)y=(%+l}2x—3}; B)yz(%+8}5x—2);
3).
) B)y = J;COSJC; r)y= \f;sinx.

a) y = xtgx; B) ¥y = xctg x;
2) 6) y = sin x tg x; r) y = cos x ctg x.

)y = 2% )y = L -
VY= oeva’ B) Y= _ax’
6)y=xzx—l; r)y=xzx+l.

2. BeruuciauTh 3Ha4€HUE MTPOU3BOHON (DYHKITUU:

xZ2 + 1

2
2)f(x)=£;_%::_is x = 1;
3)f(x)=23—;";;, x = 2.

4) 1'(2) - f(-2), ecrm f(X)=X2-2—
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1-10" .

5) f'(0), eciu f(X)=1 o
+

6) f'(1); f'(e); f(%) ; f’(eizj, ecmu f(x)=x'In x ;

3. IlponuddepentiupoBath GyHKIMH:

2 3 2_
l_+.cosx_; 2) \J‘3x . 3 x2 21+3; 4) x2 x+1
sinx 3" +1 x°+4x+1 x+x+1
1) e*-e x; ) 2x—|0g_z_x; 3) sinx—cosx; 4 .l—sin2x -
x xIn2 x sinx-cosx

4. Haiinure npou3BOAHYIO (PYyHKIIUU:

1) 2cos 3x; 2) - be?; 3) ~41n2x;
4) -3sin2x; 5) 1‘0 " Yt 6) 2¢* -4e **,

5. Haitaute npou3BoaHy0 (PYHKIIUK:

1) 6x*—9¢%; 2) L x84 3sin3x; 3) 3%‘;—4cos4x'
o * 4 » ’

= 3
4) > 4et; 5) L+ Lindx; 6) 3tg2x-2\x.

6. Halitu mpou3BoaHYI0 PyHKITUU:

— 5y =2

x2+1 X

1)y =xsinx; 2)y=xe™; 3)y = (x+ 1Vx;4)y =

IMPAKTUYECKASA PABOTA Ne 53
BoruuciieHue NpoM3BOAHBIX CI0KHBIX (PYHKIUI
Henab: HAyYNUTHCA BBIYUCIATH IPOU3BOIHBIE CIOKHBIX (DYHKIIMMA

Pesyabrarsl:
npeomemuuvle:
- c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTEMaTHYECKOTO
aHajM3a ¥ UX CBOMCTBaX, BJIaJCHUE YMEHUEM XapaKTepu30BaTh MoBe/eHUE QYyHKLIUMI,
WCIIOJIb30BAHUE TMOJYYEHHBIX 3HAHWW I ONHMCAaHUS W AaHalIM3a peajbHBIX

3aBUCUMOCTEH;
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Memanpeomemnvle:
- YMEHHE CaMOCTOSITENIbHO OMPEACNATh LU IESTEIBHOCTH U COCTABIATH IUIAHBI
NEeSATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
JESITeNIbHOCTD,  HCIOJb30BaTh BCE BO3MOXKHBIE PECYpChbl IS JTOCTHXKEHUS
MOCTaBJICHHBIX IIeJIed W peaau3alliu TUIaHOB JAESITENbHOCTH; BBHIOMpAThH YCIEHIHBIC
CTpATEeTUH B Pa3IUYHBIX CUTYalLIUSX;
- TOTOBHOCTb M  CHOCOOHOCTP K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-
MO3HABATENILHON JEATENbHOCTH, BKJIIOYAsh YMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX  HWHGPOpPMAIMM, KPUTUYECKH OICHMBATb W  HMHTEPIPETUPOBATH
“H(POPMAIINIO, TOTYYaEMYI0 U3 Pa3INIHBIX HCTOYHUKOB;
JUYHOCMHDbIE.
- c(hopMHpPOBAaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHHBEPCAIBHOM S3BIKE,
HAyKH, CPEICTBE MOJCIUPOBAHUSA SIBICHUM W TMPOIECCOB, HICIX U METOAax
MaTEeMaTUKH;
Buabl nesrebHOCTH:
VYcBoenue mnpaBuwil AU GepeHIUpOBaHUs, TaOJUIBl MPOU3BOJHBIX 3JIEMEHTAPHBIX
GyHkuuid, npumeHenue 1 quddepeHurpoBanus QyHKIMM.
Kpurepuu ouenuBanus:
1. OIICHKA «OTJIMYHO» BBICTABISAETCS OOydaromemycs 3a padoTy, BBIITOJTHECHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;
2. OIICHKA «XOPOIII0Y» BBICTABISETCS 00yUaromeMycsi 3a padoTy, BHITIOJHEHHYIO B
OJTHOM 00BbEME C HEJI0UeTaMUu;
3. OLICHKA «YJOBJIETBOPUTEIBHO» BBICTABIsIETCS oOOydawmemycs 3a padory,
BBITIOJIHEHHYIO B HE TMOJHOM oObeme (He MeHee 50% TpaBUIBLHO BBIOTHEHHBIX
3alaHuii OT o01Iero oobeMa padboThl);

- OlLIEHKAa «HEYAOBIETBOPUTEIHHO» BBHICTABIACTCA oOOydaromemycs 3a paboTy,
BBITIOJIHEHHYIO B HE MOJTHOM 00bhemMe (MeHee 50% mpaBHIIbHO BBITIOJIHEHHBIX 33JlaHUAN

oT 00111eT0 00BeMa paboThI).
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Xox paboTsbl

Haiitu npou3BogHbIE CIOKHBIX (PYHKITUI:

| 1) (2x-1)% 2) (x+3)% 3) (3x%-2x)% 4) (x* -2
B) y=2%+x>+e + % o B)y=x-e';  T)y=(x+2)e™;  8) y=sin(x>+5x+2);
9)y=+v1-x?; 10)y=+v2x-sin2x; 11) f(x)=(3x" - dx"+ 2x-1)%

12) fx)=(x*-2x%+3x+2)"

3/2x-1 2x+ 3, 5x .
1) 2 +1In St 2) T—Zl 3
1-x
3) 2¢ * 4+38cos l—x; 4) 5sin 2X+3 _4 ——l—;
2 4 x-1
2 3 1 3-bx
5) ———3cos——; 6) 6 +4e 2
\ 3 (2-x)°

1) log, (x® +4); 9) o#*+3

35, x-2
3) tg°2x; 4) In T T

V.

X

1) Vx?+1.ctgdx; 2) e?sin®3x;

3) Vx-sindx; 4) e* ?*.cos(3-2x).
5)y——sm4x 6)y=0B—-2x)*; 7)y=+V4x+1; 8)y=13(2x —1)2
9y = CO;;x, 10) y —2”;?3, 11) y = (3x + 5)cos?x; 12)y Z::;ii

13)y = (5x + 7)%In(5x + 7)
V.
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—_——d .
i 4 X~ !:. _— .
1) y = 3x% - Jx; 2)y=%§_;’212_i; 3) y = 2(=V%; 4) y = x?cos 2x;

& R R
In(1 3.1'); 7) y = arcsin2x; 8) y =tg*| 3x—— ;

1-3x 4

5) y= ednx: 6) Y=

IMPAKTHYECKAS PABOTA Ne 54
HUccaenoBanue GyHKUMH HA MOHOTOHHOCTh
Iesb: HayuynuTHCS UCcCIeA0BaTh (DYHKIIMIO HA MOHOTOHHOCTD

PesyabTarsl:

npeomemmuule:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTEMaTUYE€CKOTO
aHaJM3a U UX CBOMCTBaX, BIaJCHUE YMEHUEM XapaKTepU30BaTh MoBe/eHuEe QyHKIUMN,
UCIIOJIb30BAHUE TMIOJYYEHHBIX 3HAHUWA I ONHMCAHMS W aHaiM3a pealbHBIX
3aBUCHUMOCTECH;

- c(OpMUPOBAHHOCTh MPEJCTABICHUNA O MaTEMAaTHYECKUX TMOHATHIX Kak
BOKHEHIIIMX MAaTEeMaTUYECKUX MOJECIISIX, TTO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC
MIPOIIECCHI U SIBJICHUS;

- BIAQJECHHE METOJIaMH JIOKAa3aTelIbCTB W aJITOPUTMOB pPELICHUS, YMEHHE UX
MIPUMEHSTh, TPOBOJIUTH 1I0KA3aTEJIbHBIC PACCYXKICHUS B X0/ PEIICHUS 3a/1aY;

- BJQJICHUE  CTaHJAAPTHBIMH  TpHUEMaMU  pEIIEHUS  pAIlMOHAIBHBIX U
HppalMoHaIbHbIX, MOKA3aTeIbHBIX, CTCICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUU U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM
9yucjie A TIOWCKAa TMYyTH PEIICHUS W WUIIOCTpPAIllMU PEIICHUS ypaBHEHUU W
HEPaBEHCTB;

Memanpeomemnule:

- YMEHHE CaMOCTOSITEIbHO ONPEETATh LU JEATEIIbHOCTH U COCTABIISTH IJIaHbI
NEeATEeIbHOCTH; CAMOCTOSITEILHO OCYIIECTBIIAThH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH

ACATCIIbHOCTD; UCITOJIb30BATh BCC BOSMOKHBIC PCCYPCHI JJIsI TOCTHIKCHU A
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MOCTABJICHHBIX IIEJIeH U pean3aliy MIAHOB JIESITEILHOCTH; BHIOUPATh yCIIEITHBIE
CTPATETUH B PA3JIMYHBIX CUTYyalHSIX;

- FOTOBHOCTh M CHOCOOHOCTP K  CaMOCTOSITEJIbBHOW  HMH(OPMAIMOHHO-
MMO3HABATEIbHOW JEATEIBHOCTH, BKJIIOYAs YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX HWH(MOpPMAIMU, KPUTUYECKH OIEHWBATh W  HMHTEPIPETHUPOBATH
uH}OpMaIHIO, TOTyYaeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB;

Buapl n1esITeJILHOCTH:

N3ydenune teopeM O CBSI3M CBOMCTB (D)YHKIIMM U TPOU3BOJIHOM, (POPMYIMPOBKA HX.
[IpoBeneHre ¢ TOMOIIBIO MPOU3ZBOAHOM HCCIIENOBaHUS (DYHKIMH, 3aJaHHOM

(opmynoii. YcTaHOBIEHUE CBSI3U CBOMCTB (DYHKIIMH M TIPOU3BOJIHOM O UX TpaduKam.

Kpurtepun ouennBanus:
1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 0OydHaromeMycsi 3a paboTy, BBIIOJHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTU BEIOPAHHBIX PEUICHMUIA;
2. OLICHKA «XOPOLIO)» BBICTABISIETCA 00yUaromeMycsi 3a padoTy, BBIIIOJHEHHYIO B
HOJTHOM 00BEME C HEJI0UETaMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABJISIETCS oOOydammemycs 3a padorty,
BBINIOJIHEHHYI0O B HE MOJHOM oObeme (He meHee 50% MpaBUIBLHO BBINOJHEHHBIX
3a1aHui OT 00I1Iero o0beMa paboThl);

- OILICHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIsIETCA oOOydaroumiemycs 3a paloTy,
BBINOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 50% MpaBUIIbHO BBIOJIHEHHBIX 3a/laHui

oT 00111eT0 0OBEMa pabOTHI).

Xoa pa6oThi:

1. Onpenenure NPOMEKYTKA MOHOTOHHOCTH (DYyHKIIUU:

1) a) y = x* - bx + 4; B) y =-x*+8x - T;
6) y = 6x* + 16x — 1; rNy=x*-x.
2) a) y = x* + 2x;

6) y = 60 + 45x — 3x* — x*;

B) y = 2x" - 3x* — 36x + 40;

r) y = -x® + bx.



2. Uccnenyiite GyHKIMIO HA MOHOTOHHOCTb:

1) ay==x"-2x"-3; B) y = —-3x* + 4x® — 15;
6) y=—x* — x; r) y =5x*-1.
SN _2 .
a)y—x_‘_a' B) ¥ x+l,
_3x -1, o 2= R
2) 6)y-3x+l' r) y 3 + 2x°
a) y = J3x - 1; B) ¥y = V1 — 2x;
3) 6) ¥ = V1 - x + 2x; ry=+vVv2x -1 — x.
3.

Joxa)xkuTe, yro 3afaHHAA (PYHKIHUA BO3pacTaer:
a) y = cosx + 2x; B) ¥ = sinx + x? + x;

) y=x8+3x3+ Tx + 4; r) y=x%+4x% + 8x - 8.
JHokarkure, uro sananHas GyHKuus ybGniBaer:

a) y = sin2x — 3x; 6) ¥y = cos 3x — 4x.

JHoxaxkure, 410 QYHKIMA MOHOTOHHA HA BCell YMCJI0OBON nps-
MOM; yKAa)XuUTe XapakKTep MOHOTOHHOCTH:

a) y =x% +6x% -T; B) Yy =x—cosx + 8;

6) y = sinx - 2x — 15; r) y=11-56x - x3.

4. 1) Joxaxute, uTo GyHKIUS SBISIETCS MOHOTOHHOM Ha BCEH 00J1acTu onpeiesieHus

a)y:%xa—xz+x-2;6)y=-;:xa-x’—x+5;n)y=x+sinx:

r)y=cosx + 3x; A) y = x + 2In(x + 3).
2) Haitaure npoMe:kyTKH Bospactannn (yobipauua) QyHKImN,

a)y=xa+6x2-15x+3;6)y:x‘-4x2:B)y=x+l§-:
x

x? =1
r)y= .
X
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1) Haitaure NpoMesKyTKH MOHOTOHHOCTH (DYHKL{MI.

x2+x-4 2x-3
Y= R

. — e . s - plX
x_l.s)y—(x 2)e**; r) y = x - e*~.

2) Ilpn xakux 3HAYEeHHAX napamerpa a pyuxuus y = f(x) 6yaer
MOHOTOHHA Ha 00JacTH onpegeeHusn?

a) f(x) = x% + ax; 6) f(x) = x* - 2x* + ax; B) f(x) = &* - ax;
r) f(x) =sinx + ax.

1) HaiifuTe npoMesKyTKH MOHOTOHHOCTH QYHKUMH ¥ = f(x).
a) f(x) = xe™**; 6) f(x) = = B) y = 3*+2x-1; 1) f(x) = 8* — 32*,
xlnx

2) OnpeaeanTe, OpH KAKHX 3HAYEHHAX NapaMeTpoB QYHKOHA Y =
= f(x) obnagaer YKa3aHHBLIM CROIICTBOM,

1
a) f(x) = §x3 +(a - 1) x* + 2 MOHOTOHHO BO3PACTACT HA MHOKECTHE

AeRCTBHTENLHLIX YHCe;

Onpenenure, KAKOM 3HAK MMeeT NPOM3BOAHAA (PYHKIHMU
y = f(x) B Touxkax ¢ abcumuccamu a, b, ¢, d, ecau rpadpuk QyHK-
oM u3obpakeH HA PMCYHKax:

7 &) puc. 47; ©6) puc. 48.

v A
R
/1!
i
'. —
1 |
LK
— ::l L7 4
a |O 5 | = x|
k-
'
'

Puc. 47
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NG
\ et e
N

8

N

—ﬁf

8.

Puc.

Onpeaennre NPOMEXYyTKH BO3pacTaHuA u yOniBanusa QyHK-
nuH, rpaduK KOoTopoit maobparkeH HA PHCYHKAaX:

a) puc. 47; 6) puc. 48.
7 7
y = F(x)—

\ 1

}\ ]‘ y=f(x

\ / R 8 A

—2\ 2 i (0] 213 £

Puc. 50

Puc. 49
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17\ vA
v = f(x)
- ol £ ) S
_] \ 2
\
y = )\
Puc. 51 Puc. 52
0.

Ilo rpadhuky npomasoaHoOM, M3obpakejHOMY HA PHCYHKAaX,
onpejaennuTe, HA KAKUX npomexxyrkax Gpyuxknus y = f(x) Boa-
pacraer, a Ha Kakux — yObiBaer:

a) puc. 49; B) puc. 51;
6) puc. 50; r) puc. 52.

INPAKTUYECKASA PABOTA Ne 55

Omnpenenenue 3xctpeMyMoB pynknun. Haxoxkaenue HanuodoIb11ero u
HaMMEHbIUIEro 3HaYeHUs (PyHKIUU HA OTpe3Ke.

IIe.m; paﬁoTbI: HAYIUTHCA OIIPCACIIATh SKCTPCMYMBI (bYHKI_II/II/I N HaXOIHUTb
HauOOJIbIIIEe U HaMEHbBIIIEEe 3HAUCHHE

Pesyabrarthi:
npeomemmuule:
- c(OpMHUPOBAHHOCTH MPEACTABICHUN OO0 OCHOBHBIX MOHSATHUSAX MATEMaTHYECKOTO
aHaJIM3a U UX CBOMCTBAaX, BJaJICHUE YMEHUEM XapaKTepu30BaTh MOBeACHUE (DYHKUUH,
WCIIOJIb30BAaHUE TMOJYYEHHBIX 3HAHMM Ui ONUCAaHUS M aHalu3a peallbHbIX

3aBUCUMOCTEH;
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- c(OpMHUPOBAHHOCTH MPEJCTABICHUNH O MaTEeMaTHUYECKUX TMOHATUAX  Kak
BOKHEUIITUX MAaTEMAaTUYECKUX MOJIEIISAX, TTO3BOJISIIONINX OMKMCHIBATh U U3ydaTh pa3HbIC
IIPOLIECCHI U SIBJICHUS;
- BJIAJICHWE  CTaHAAPTHBIMH  TpPHEMaMH  PCEIIEHUS  PAlUOHAIBHBIX U
HppAIMOHATBLHBIX, TTOKA3aTEebHBIX, CTCTICHHBIX, TPUTOHOMETPUICCKUX YPAaBHCHHUHA U
HEPABEHCTB, UX CUCTEM;
Memanpeomemnule:
- YMEHHUE CaMOCTOATEIbHO ONPEACIIATh LIEeNU ACSTENHbHOCTU U COCTABIIATH TUIAHbI
JEeSATEIBHOCTH; CAMOCTOSITENILHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeSATETHLHOCTD; UCIOIb30BaTh BCE BO3MOYKHBIC PECYPCHI IS JOCTHIKEHUS
MOCTABJICHHBIX II€JICH U peain3alluy TUIAHOB JIEATeIbHOCTH; BRIOUPATh YCIICIIHbBIE
CTpaTEeTHUH B Pa3IUIHBIX CUTYAIIHSX;
Buabl nesiTe/IbHOCTH:
[IpumeHneHnre NPOM3BOIHON Il pelIeHUs 3ajJad Ha HaXO0XJICHHE HauOOJIbIIEro,
HAaWMEHBIIIETO 3HAYCHHS M Ha HAXO0XKJICHUE dKCTpEeMyMa
Kpurepuu onennBanus:
1. OLIEHKAa «OTJIMYHO» BBICTABISIETCA OOydaromiemycs 3a paboTy, BBITIOJHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIIOY» BBICTABISETCS 00yUaromeMycsi 3a padoTy, BHIMIOJHEHHYIO B
ITOJITHOM 00BEeME C HEJI0UCTaMH;
3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABISIETCS OOyuaromemycs 3a paboTy,
BBITIOJIHEHHYIO B HE MOJHOM oObeme (He MeHee 50% TpaBUIBLHO BBIMOTHEHHBIX
3aJaHui OT 001ero oobeMa paboThl);

- OIICHKa «HEYJIOBJICTBOPUTEIHLHO» BBICTABIsETCA oOydaroreMycsi 3a paboty,
BBINIOJIHEHHYIO B HE MOJHOM o0beme (MeHee 50% MpaBUiIbHO BBINOJHEHHBIX 3aJJaHUMN
oT 00111eT0 00BbeMa padoThI).

Xoa padoThi:
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ITo rpaduky byakuuu y = f(x), naobpaxeHHOMY HA PHCYH-
Ke, onpejenuTe TOYKH, B KoTopuX f'(x) He cyuiecTsyer:

a) puc. 64; B) puc. 66;
1. 6) puc. 65; r) puc. 67.
Y
/
\ / 1\
d | /
a| b | c\|0o] |/] e r
’ NS 5
Puc. 64
7
/
A \
N a ¢ o
ol & x
/f
\/4
2.
Puc. 65

CkonbkO TOYeK MakcuMyma uMmeeT yHKuuA Y= f(x), rpa-
Uk xKoTOopoOit M3obpaxkeH HA PHUCYHKe:

a) puc. 64; B) puc. 66;
3. 0) puc. 65; r) puc. 67.

Cronbko TOYexk MHHEMYMa umeer dynkuus y = f(x), rpaduk
KoTOpo# m3obpakeH HA PHCYHKe:

a) puc. 64; B) puc. 66;
6) puc. 65; r) puc. 67.
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a b O ( x
Puc. 66
7
/
N
N
/N 4
1/ N
a N c .
F AN 0 d e x
AN
P A\
4’/ Y
Puc. 67

Hajligure TOYKH 3KCTpeMyMa 3aJaHHON QYHKUIMM U ompeje-
JIATe HX Xapakrep:

a) y="T+ 12x - x%; B) y=38x*+2x*- T;
4 6) y =8+ 2x* - x4 r) y =x* - 8x*.
& 8, N
a)y—2x+x, B) Y 5+x,
5 6) y = V2x - 1; r) y = (x - 3)".
= X _ 5 3 _ 1.
a)y—3 5 % + 6x - 1;

6) y = x* - 27x + 26;
B) y = x¥ -Tx? -5x +11;

6 MYy = -2x* + 21x* + 19.
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Hailigure manbosbuiee ¥ HAMMEHbLIIEe 3HAYEHUSA 3aJaHHOMN
7. DYHKIMHM HA 3alaHHOM OTpe3Ke:

a)y = 3x - 6, [-1; 4);

6) v

a) y

6) y

11.

a) y
6) ¥
B) Y
r)y

12,

B) ¥
8 1
—;’ I:‘z; 8]; r) y
2 sin x, [-%; n]; B) y
-2 cos x, [-21t; -g]; r)y
£ x|

tg X, [-5, 6]’ 8) y
-3 tg x, [1(; “13—“]. r)y
Jx, [0; 9% B) ¥
J-x, [-4; 0}; r) y
12x%, [-1; 2); B) ¥
-6x°, [0,1; 2); r) y
x* -8x+19, [-1; 5);
x* +4x -3, [0; 2);
2x* - 8x + 6, [-1; 4]
-3x* + 6x - 10, [-2; 9]

-0,6x + 4, [-2; 6];

R

, [0,3; 2]

n. .
6 cos x, [ ry 0].

. L 1
0,5 sin x, [—5. 2].

-21tg x, [0;

[-m

~Jx, [4; 16);
~J-x, [-9; -4].

-3x", [0; 1];

1
g W%

%x‘. [-1; 3].
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Haiiaure HamGosbinee ¥ HaMMeHbINee 3HAYCHUSA 3afaHHON
byHKOMHN HA 3aJaHHOM IIPOMEXKYTKe:

a) y = x* - 2x* +1,[0,5 +oo);
6) y = x — 2Jx, [0; +oo);

B)y = %xs - x%, (—o0; 1];

4

, (—o0; +00).

r)y-=

x +1

13. HaiinuTe TOYKHM 3KCTpeMyMa 3aJaHHON (PYHKIIMH U OTPEJICNIUTE UX XapaKkTep

| 1 N
1) x)=x‘-2x3+4;2)f(x)=r+;:3)f(-r)=2-6x—2x"+x3.

E S
4) fix) = x (x - 2)% 5) f(x) =10,st +4x" +9x - 8; 6) [(X) = 77
7 &) =xe™; 8) f(x)=x -;.

1) f(%)='—r;£: 2) f(x) = x2 = In(1 - 2x); 3) f(x) =x + e

4) f(x:) =x%Inx; 5) f(x) = -exi; 6) f(x) = 2x + sinx;
7) f(x) = sin2x + cos 2x; 8) f(x) = (2x + 1)* - x.
l) f(x)= J2+3x- x . 2) f(x) = In(x? + 3x); 3) f(x) = x%e*;

4) f(x)=x - Gsmg

IMPAKTHUYECKASA PABOTA Ne 56
HccaenoBanue GpyHKIUM ¢ IOMOIIBIO IPOU3BOAHOI.

Leab padoThl: HAYYUTHCS UCCIETOBATH (DYHKIIHIO C TIOMOIIBIO POU3BOTHOM
Pesyabrarsl:

npeomemmuuwie:

- c(hOpPMHUPOBAHHOCTh MPECTABICHUN 00 OCHOBHBIX MOHATHUSX MaTEMaTUYECKOTO

aHaJM3a M UX CBOMCTBaX, BJIaJCHHUE YMEHUEM XapaKTepU30BaTh MOBeJeHUE QYHKINMI,
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UCIIOJIb30BAHUE TMOJYYEHHBIX 3HAHWWA I ONHMCAHMS W aHaiu3a pealbHBIX
3aBHCHUMOCTEH;
- BJAJICHHE  CTaHAApPTHBIMH  TpUEMaMH  pEUICHUsS  pPalMOHANBHBIX U
HUPpAIMOHATBHBIX, MTOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUIECCKUX YPaBHCHHUU U
HEPaBEHCTB, UX CUCTEM;
Memanpeomennvle:
- YMEHHUE CaMOCTOSATEILHO ONPEACIIATH TN ACATEIPHOCTHA U COCTABIISITH TIAHBI
NEeSATEIBHOCTH; CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
JESITENBHOCTD;
Buabl nesiTe/IbHOCTH:
[IpoBeneHne ¢ TMOMOIIBIO MPOU3BOJHOM HCCIENOBaHUA (DYHKIMU, 3aJaHHOU
dbopmyIIon.
Kputepun onennBaHus:
1. OIICHKA «OTJIMYHO» BBICTABIISIETCS OOywaromeMycsi 3a paboTy, BBIIIOJHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALIMOHATIBHOCTH BRIOPAHHBIX PEIICHHUI;
2. OIICHKA «XOPOIIIO» BBICTABISETCS 00yUaromeMycsi 3a padoTy, BHITIOJHEHHYIO B
IIOJITHOM 00BEME C HEJI0UCTaMH;
3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABJSIETCS oOOydarmemycs 3a padory,
BBITIOJIHEHHYIO B HE TMOJHOM oObeme (He MeHee 50% mpaBUIBLHO BBIMOJTHEHHBIX
3aJaHui OT 001Iero oobeMa paboThl);

- OIICHKa «HEYJIOBJIETBOPUTEIHHO» BBICTABIsICTCA oOOydJaromeMycsi 3a paboTy,
BBITIOJIHEHHYIO B HE MOJTHOM 00beme (MeHee 50% mpaBHIIbHO BBITIOJIHEHHBIX 33JlaHUN

oT 00111eT0 00bemMa paboThI).

Xoa padoThi:

HaiiTy BTOPYIO NPOMBBOAHYIO DYHKIIMM:

1) f(x)=sin?x; 2) f(x)=x%sinx;
3) f(x)=x*+3x%2-x+1; 4) f(x)=x*"-3x%+5x+6;
1. 5) f(x)=e""%; 6) f(x)=In(x*+1).
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HaiiTu mHTepBAaJbl BHINYKJOCTH BBEPX M HHTEPBAJLI BHINYK:
JIOCTH BHM3 QYHKIMMU:

2. 1) f(x)=x"~10x2+3x+1; 2) f(x)=x"-6x?+3x+4.

Haijitu Touku meperuba pyHKIHM:
1) f(x)=cosx, —n<x<m;

2) f(x)=x%-80x%

3) f(x)=x2-2x%2+x;

3 4) f(x)=sinx—%sin2x, —-A<X<T.

HaiiTH HMHTepBaabl BBLIMYKJOCTH BBEPX H HMHTEPBAJbI BhINYK-
JIOCTH BHH3 QPYHKIHH:

1) f(x)=(x*-3x+2)¢%; 2) f(x)=x*-6xInx.
HaiiTn Touku neperuba GpyHKIHH:

1) f(x)=12x*-24x>+ x+5; 2) f(x)=x*-12x%+48x2+3;
4. 3) f(x)=x%*%; 4) f(x)=x%Inx.

5. I[IpoBenuTe uccnenoBanue PyHKIIMU U MMOCTPONTE ee TpaduK Mo CIAeaYIOIEMY
TJIaHy:

1) naitTu obnacrs onpenesenus PYHKIMKN; BHIACHHUTD, ABJsAET
ca M PYHKOMSA YeTHOH (HeweTHON), nmepHoAMYeCcKOil;

2) HalTH TOYKM nepecevyeHUsA rpadmuka ¢ OCAMM KOODPAMHAT M
npoMexyrTKu, Ha Koropeix f(x)>0 u f(x)<0;

3) maiiTn acuMnrorsl rpadpuka QYHKIMH;

4) Boruncaute f'(x), HaliTH npoMexyTku BospacraHus (yOu-
BaHMA) QYHKIMHM M ee DKCTPEeMyMbl;

5) BeiuucauTs ["(x), onpeAesuTL HANPABJICHHE BBINYKJOCTH I
HalfiTu Touku neperunba;

6) nsobpasuts rpadpuk QyHKIMH.
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'1)y=7-6.r—x":2)y=x3—3x—2:3)y=x‘—2x"+1:
_x? 2 _6: = 1-6 =4x-l;7)y=x-3—2J-;
-4)y-—§--2x 6;5)y=x+_3 )y =

8)y=x+e";9)y=2x3+3x2-1:10)y=x‘-10x2+9.

x._l x+2 1-.7.'
— 22 4t S — ;3 — D ’ ) =
Dy=at+ 380 = W s Y ey
x2+21’ _ 2x . = g - — »
5)y_-_._;—_.—1—;6)y—x2+x+1.7)y x3_1.8)y F TPy

9) y = x + sinx; 10) y = x*(x - 12)".

1)y =

12)y
(x=1)(x-4) x-1

(x x _ 94 ¥,
4)y=21nx+x\52—-3);5)y=7¢os-§-x;6)y- 31n3 3’

X ™% X
7)y="__é.‘_; 8)y=x2“9.

IHPAKTUYECKAS PABOTANe 57

Hcnonb3oBanue NPOM3BOAHON ISl HAXO0KACHUS HAWIYYIIEro peleHus B

NMPUKJIAJHBIX 32/1a4ax

Heap padoThI: HAYYUTHCA UCIIOIB30BaTh MPOU3BOAHYIO U1 HAWIYYIIETrO PEIICHHS B
MPUKJIAIHBIX 33/1a4ax.

Pesyabrartsi:

npeomemmuuwie:

c(hOpPMHUPOBAHHOCTh MPECTABICHUI 00 OCHOBHBIX MOHATHUSX MaTEMaTUYE€CKOTO
aHaJM3a M UX CBOWCTBAX, BIAJCHUE YMEHHUEM XapaKTepU30BaTh MOBEICHUE (YHKIIUA,

HUCIIOJIBb30BAHUC IMOJTYUCHHBIX 3HAHUM A1 OIMMCaHHA W aHallu3a PCaJIbHBIX

3aBUCUMOCTEH;
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- c(OpMHpPOBAaHHOCTh TMPEACTABICHUH O MATEeMAaTUYECKUX TMOHATHIX Kak
BOXHEHIINX MAaTEMaTHUYECKUX MOJEISAX, MO3BOJSIONINX OMUCHIBATH U U3y4YaTh Pa3HbIC
MIPOIIECCHI U SIBJICHUS;
- BIQJCHME  CTAaHJAPTHBIMH  TPUEMaMH  PELICHUS  palMOHANIbHBIX |
MPPALMOHATIFHBIX, MMOKA3aTEeNbHBIX, CTETIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUU U
HEPaBEHCTB, UX CHUCTEM;
Memanpeomemuule:
- YMEHHE CaMOCTOSITEIILHO ONPENEIATh EeNU ACITeIbHOCTHA U COCTABIIATH IUIAHBI
JESTEIIEHOCTH;, CAMOCTOSITEIPHO OCYIIECTBIISATH, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
TSI TeIbHOCTD; UCIIOJIb30BaTh BCE BOZMOYKHBIE PECYPCHI JIJISl TOCTHXKEHUS
MOCTABJICHHBIX II€JICH U peain3alluy TUIAHOB JIEATeIbHOCTH; BRIOUPATh YCIICIIHbBIE
CTpaTeruy B Pa3iNYHBIX CUTYaIUsX;
- BIIQJICHHE HaBBIKAMH MMO3HABATEIbHON pedICKCHU KaK OCO3HAHHUS COBEPIIAEMbIX
JEHCTBUIM U MBICIIUTENBHBIX NPOLIECCOB, UX PE3YJIHTATOB M OCHOBAHMM, IPaHUL] CBOETO
3HAHUA U HE3HAHUS, HOBBIX MTO3HABATENBHBIX 33]]a4 U CPEJICTB ISl UX JOCTUKCHHS;
Buowt oeamenvrnocmu:
[IpumeHeHne TPOW3BOAHON ISl PEIICHUS 3alad Ha HAaXOXKICHHE HanOOJNbIIEro,
HAUMEHBIIIETO 3HAYCHUS M Ha HAX0XKICHUE IKCTpeMyMa
Kpurepuu oueHuBaHus:
1. OLIEHKAa «OTJIMYHO» BBICTABISIETCA OOydaromiemycs 3a paboTy, BBITIOJHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PELICHMUIA;
2. OIICHKA «XOPOIII0» BBICTABISETCS 00yUaromeMycsi 3a padoTy, BHITIOJHEHHYIO B
IIOJITHOM 00BEME C HeJI0UCTaMH;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTaBIsIeTCA oOydaromeMycst 3a pabory,
BBHIMIOJTHEHHYIO B HE TOJMHOM oObeMe (He MmeHee 50% mMpaBUIIBLHO BBHITIOJHEHHBIX
3alaHuii 0T o01Iero oobseMa padboThl);

- OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIACTCA oOyuarolmemycs 3a paloTy,
BBITIOJTHEHHYIO B HE TIOJTHOM 00beMe (MeHee 50% MpaBUILHO BBIMOJIHEHHBIX 3a/laHU

oT 001Ier0 0OBemMa paboThI).
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Xoxa padoThI:
3anaya 1 (¢ pemieHuem).
N3 Bcex mpSMOYTOJIBLHUKOB AAHHOTO TMEPUMETPa HAWTH TOT, Y KOTOPOTO ILIOMIAIh

HanOOJIbIIA.

O Iycrs nepuMeTp NPAMOYTOJIbHHKA PABEH p. O603na4¥M JUTHHY OAHOR M3

CTOPOH MPAMOYTOJBHHKA ¥epe3 X, TOr/a JUIMHA Jpyroi CTOPOHBI paBHa B

=§ —x. OBo3nayue MWIOWAAL NPAMOYTOJLHHKA HYepes y, HMeeM

=x(§ - )=§x—x2 (O<x< 1—2,)

WcenenyeM QYHKUMIO HA MAKCHMYM ¥ MHHHMYM C NOMOIIBIO BTOPO# NpPOM3-
BO/IHOM: :

*5
]
NS
)
NS
|
fl
e
=
i
JB‘.I'B
‘=
3
]
|
N

BTOpaﬂ IIPOU3BOAHAs OTpULATCIIbHA, CIICAOBATCIILHO, (1)YHKI_[I/IH HUMCCT MaKCUMYM IIpHU

14
X =7 Takum 00pa3om, U3 Bcex NPSAMOYTOIBHUKOB JIAaHHOTO NEpUMETPa HauOOJIBIIYIO

IJIOIIAAb UMEET KBaJparT.
3amaya 2 (¢ pemeHuem)
Ha xakoii Beicore h Hago moBecuTh (pOHAph HAJ LEHTOPM KPYrOBOW IIOLIAAKU

paauyca a, 4ToObI IIONIaKa OblIa MaKCUMaJIbHO OCBEIICHA Y €€ TPaHuULIbI?

O M3 xypca ¢uanku H3BECTHO, 4TO OCBe-
- menrocTs £ 06paTHO MponopimonansMa KBAAPATY DACCTOSHMR OT MCTOMHHKA
CBETA M NMPAMO NPONOPNHOHAILHA KOCHHYCY YIria Naneuus (yrna, obpazosaunoro
HOPMAJIBIO K IMOBEPXHOCTH C HANpaBJCHWEM CBETOBOrO MOTOKA), T. e.
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cos o
E=k: —,
2
r
riae k 3aBHCHT OT CHJIM MCTOYMMKA CBETA, NOMEIIEHHOro B Touke A (puc. 32). Ua

Tpeyronbinka OAB umeem cosa=h/r u r=./h*+a?, Tpuuss h 3a uesasucu-
MYIO TICPEMCHHYIO, IOJYYHM
h

h
T e ey @y 00

Hc_cnc;xycM ynxmmo ua axcTpeMyM ¢ moMougpio nepsoi NMpoOU3IBOAHOMN:

3
hz+az 3/2__h2+a2 x/z,zh,h b
( ) 2( ) —k.(h2+02)l/2(h1+a2__3h2)_

E'=k: -
(h*+a?)? (h*+a?)?
a a
—=h|| — +h
k- a’—2h? (ﬁ )(\/i ) a
< (hz+az)s/z=k' (7 +a?) " y E'=0 npn h=—r1-.
2

Tax xax E'>0 B npomexyTke 0<h<a/\/—2- n E'<0 B npomexyrxe a/\/2 <
<h<w, TO Npu h=a/ﬁ yMKIHA MMCCT MaKCHMyM, T.€. NPH 3UAYCHUH
haa{ﬁ ~0,7a oceemennocTs B TOouke B sBNseTcs maubonbuiel. @

3anauva 3 (c perieHueM)

3aKOH IIPAMOJMHEIHOIO ABMKEHMS 3aJaH ypaBHeHHMeM S = —t3 + 9t? — 24t — 8.
Haittn MmakcuManibHyr0 CKOPOCTh ABUXKEHUS TENA
O CxopocTh [BWXKeHus Tena ecrb nepsas IPOU3BOIMAR OT NYTH 1o

BpeMenn: v=5"=—31>1+18¢—24. Hccneayem Ty bynrmIo Ma MakcHMyM M
MHHHMYM C NOMOUBIO BTOpOH NpPOH3BOAHOI:

v'=—60+18; —61+18=0; t=3; p"=—6,

Bropas npoussoamas orpunarensma, cnemoBaTenbmo, CKOPOCTB SBJSETCH HaH-
Gonbiwed wpu t=3. Hajigem 3HavueHHWe CKODOCTH B MOMEHT (=3:

v(3)==3-32+18-3-24=3 (m/c). @
4. ITIpousBeieHNE IBYX MOJOKHUTENBHBIX YUCET paBHO a. YeMy paBHBI YHCIia, €CIIA UX
CyMMa SIBJISIETCS HAMMEHbILIEH ?

5. B monykpyr paguyca R BumuTe npsiMOyrojJbHUK HAMOOIbIIEH MII0IIA/IH.

6. B npsiMOyrobHBIN TPEYTOBHUK, KATETHI KOTOPOTO PaBHEI @ U 8, BIUCAH
MPSMOYTOJIbHUK HAaUOOJBITIEH TUIOIIAIN TaK, YTO OJ[HA U3 €r0 CTOPOH JISKUT Ha

THIIOTCHY3C. Haiitu JJIMHBI CTOPOH IPAMOYI'OJIbHHKA.

158



. 43 22
7. 3aKOH IPSIMOIMHEHHOTO JBIKCHIS Tella 3a1aH ypapHeHnem = —1°+3t°+91+3.
. Haitnute MakcHManbHyI0 CKOPOCTh JBMKeHHs Tenals—B METpax, {-—B CceKyHIaxX)

8. 3akOH [BHAXEHHA Tena, OPOIEHHAONO BEPTHKANMLHQ BBEPX,

3aldH ypaBHERMCM s=uﬂl-—{},ﬁg;2.l Hafinure nmanbodslylc BRICOTY
Ooohena Temma.

INPAKTUYECKAS PABOTA Ne 58
Bblruncienue nepBoodpa3Hoii 15 JaHHOW GyHKIMH
Leab padoThl: HAYYUTHCS BHIYUCIATH IEPBOOOPA3HYIO IS TAHHOW (QYHKIIUU.
PesyabTarhi:
npeomemuuwle:
c()OPMHUPOBAHHOCTh TMPEACTaBICHUI 00 OCHOBHBIX MOHATHSIX MaTEMaTUYECKOTO
aHaJIM3a U UX CBOWCTBAX,
MemanpeomemHoie:
BJa/ICHUE HaBBbIKAMU I103HABATEJIBHOM pe(dieKkcuu Kak OCO3HAHHUS COBEPIIAEMBIX
JNENUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX NTO3HABATEJNIbHBIX 33/1a4 U CPEJICTB ISl X JOCTHXKECHHUS;
Buowt oeamenvrnocmu:
O3HakomJIeHHE C TIOHSATUEM TMepBooOpa3HoW.M3yueHne mpaBuiia BBIYMCICHUS
epBOOOPA3HOM.
Kpurepuu oueHuBaHus:
1. OLICHKA «OTJIMYHO» BBICTABIISIETCS OOydwaroumieMycsi 3a padoTy, BBIIOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTHU BEIOPAHHBIX PELICHMIA;
2. OIICHKA «XOPOIII0» BBICTABIIACTCS 0OydaromeMycsi 3a padoTy, BHITIOJHEHHYIO B
ITOJTHOM 00BbEME ¢ HEAOUCTaAMU,
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTaBIsIeTCa oOydaromemMycst 3a pabory,
BBINIOJIHEHHYIO B HE MOJHOM oObeme (He MeHee 50% mpaBUIBLHO BBIMOJTHEHHBIX

3a1aHUi OT 00IIero o0beMa padoThI);
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- OIICHKA «HEYIOBJIETBOPUTEIHLHO» BBICTABISETCS oOOyyaromeMmycs 3a paboTy,
BBITIOJTHEHHYIO B HE TIOTHOM 00beMe (MeHee 50% MpaBUIIbHO BBIMOJHEHHBIX 3a/laHUi

oT 00111eT0 0OBEMa paboThI).

Xoxa paboThI:

Haiitu nepBooOpa3Hbie A QyHKIINU:

1) 2x%-3x2; 2) 5x%+ 2x%; 3) 3x*+2x-1;
2 2 2,8, S= i,
4) 6x°-4x+3; 5) -;+?. 6) 4\Vx-6\Vx;
- o3 2 3
L 7)) Vx+2\Vx; 8) S
1) 5sinx+ 2cos x; 2) 3e*—sinx;
3) 1+3e*—4cosx; 4) i/_+%—2e‘.
2 2l Vx
3 4 2 3
1) (x+1)% 2) (x-2)% 3) — 4) -
Ve=a Vzs
5) —— +4cos(x+2); 6) —— —2sin(x-1).
3. x-1 x-3 2
1) cos(3x+4); 2) sin(3x—4); 3) cos(%—l);
x+1
. _x- . 2 = x—5
. 4) sm(4+5), 5 e ° ; 6) 35,

5. Beruucnure nepBooOpasHbie JaHHBIX QYHKITAN

: 1 2
D x*+1;2)3x" + 4dx - 35 3)4.t“+x»5;4);+;2;~-3;
x, ’
S)x—-i—f—ézﬁ)2sinx—3cosx;7)30‘*x+1;

x? -1 Jx +x2~1

3 10).
"y

B - 3
Bz - 28 - s 0 5
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P IRT  © O Lt A e B
1) (2x - 1) 2) 3sin(3x); 3) €™~ (2x)7 4) ——~5= e
8) sinX: 7) X1 8) 26209 9) VBx - 45 10) (27 + 1)

] > ¥
.

X*

—

1) 3x%+ 41'\:'; § o L——: 2) 3sin(3x) + cos(2x - 4);
2x + 3
rr » 2
8) 4x® + % + S; 4) L ¥Y - cosxsinx; §) ———733
2V x £ X 1+4x
6) 3 cos(2x) + -—-1—»—~; 7) - E. ~; 8) xe* ' + 0,5 g) 8sin*2x;
x+4 L +x*

10) xvr.'; + ek l.

INPAKTUYECKASA PABOTA Ne 59
IIpuMeHeHune HHTErpaJia AJsi BBIYUCACHUS (PU3NYECKUX BEJIMYMH U IUI0LAACH

I.Ie.m; paﬁoTbI: HaY4YUTLHCA IIPUMCHATD HHTCTPAJI IJI1 BBIYHUCIICHUA (I)I/I?,I/ILICCKI/IX

BEJIIUYUH M IUIOMIaAeH

Pe3yabTarsl:

npeomemmuule:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATHUAX MAaTEMATUUECKOTO
aHaJIn3a U UX CBOMCTBAX,

Memanpeomemmuwle:

BJIaJICHUE HaBbIKAMU MTO3HABATEILHON pedhIeKCUU KaK OCO3HAHUS COBEPIIIAEMBbIX
NEUCTBUIN U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA, I'PAHUIL] CBOETO
3HAHUS U HE3HAHMSI, HOBBIX MTO3HABATENIbHBIX 33J]1a4 U CPEACTB VISl UX JOCTHXKCHUS;
Buowt deamenvnocmu:

O3HakoMIIeHHE C MOHITUEM UHTerpana. M3yuenue teopeMbl HproToHA—

JletiOnuna.Perienue 3a1a4 Ha MpUMEHEHUE UHTETpasia Jis BIUYMCICHUs (U3UIECKUX

BEJIMYUH U IJIOMAJIEN
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Kpurtepuu oneHuBaHusi:
1.  oleHKa «OTJIMYHOY» BHICTABIISIETCS O0yUaromeMycs 3a paboTy, BBIIOIHEHHYIO
6e301K100YHO, B ITOJIHOM 00bEME C YUETOM PAIIMOHAILHOCTH BRIOPAHHBIX PEIICHMUI;
2. OIICHKA «XOPOIII0» BBICTABJIAETCS OOyJarOIIeMycsl 3a padoOTy, BHIMOJHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3. OlIEHKa «yIOBJIETBOPUTEIBHOY» BBICTABIISIETCS O0OydalolieMycs 3a padorTy,
BBITIOJTHEHHYIO B HE TIOJTHOM o0beMe (He MeHee 50% mpaBUIbHO BBITOIHEHHBIX
3a1aHUM OT 00I1Iero oobeMa paboThl);

- OIICHKA «HEYJIOBJIETBOPUTEIILHOY» BBICTABIIsIETCA 00yUaroemMycs 3a padbory,
BBIIIOJIHEHHYIO B HE MOJTHOM 00beMe (MeHee 50% MpaBUIIbHO BBINIOJIHEHHBIX 3aaHHMA

oT 00111eT0 0OBEMa pabOTHI).

Xoa padoThI:

1.
. HaltT nuiomais KpHBOJIMHEHHON Tpanenuy, orpaHHYeHHOM nps-
MBIMH X=a, x=b, ocbi0 Ox ¥ rpadpukom byHKUHH y-=[(x),
ecJIn:
1) a=3, b=4, f(x)= x2 2) a=0, b=2, f(x)=x*+1;
3) a=1, b=8, f(x)= \x. 4) a=4, b=9, f(x)=\Vx;
5) a=2, b=2—;, f () =sin x; 6) a=—%, b=0, f(x)=cosx.
2.

. Haitre muromans Urypsl, orpaHHYeHHOH npaMoit x=>5b, ocsio Ox
u rpadpuxom pyEKnHM y=[(x), ecamn:

1) b=3, f(x)=x% 2) b=2, f(x)=x%

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)=€"-1; 8) b=2, f(x)=l-%.

3. Beruucnure uHTErpa:
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1
dx.
\/Ex

e )

3 3 2
1) szdx; 2) S 2xdx; 3) S—lg dx; 4)
0 -2 1 x
In2

€ x 0
1) S%dx; 2) Se‘dx; 3) S sin xdx; 4) S cos 3 xdx.
1 0 -2n - 3n

2 =i 2

1) S (2x-3)dx; 2) S (5-4x)dx; 3) S (1-3x%)dx;
-3 -2 -1
1

2 0
4) S(x2+1)dx; 5) S(2x+3x2)dx; 6) S (9x®-4x)dx;
-1 1 -3

=3 2
7§ 622+ 2x-10)dx;  8) ((38x2-4x+5)dx.
-2 0

4.

Teno aBuxkercs NMpAMOJMHENHHO co cKopocThio v(t) (M/c). Bu
YUCJIHUTHL NYyTh, NPOHAEHHBLIH TEJIOM 3a NPOMEMXKYTOK BpPEeMen:
or t=1y; A0 t=1,, ecan:

1) v(t)=38t2+1, t,=0, ty=4;

2) v(t)=2t2+t, t; =1, t,=3;

3) v(t)=6t2+4, tl-2. t2=3;

4) v(t)=t*-t+3, t; =0, t,=5.

CkopocTh mNpAMOJMHeNHHO ABMIKyerocs Ttena v(t)=41-t
BeiyucauTs nyTh, NPOHAEHHBIN TeJIOM OT HaYaJla ABUIKEeHHs
J1I0 OCTAHOBKH.

OdopmuTe OTYET M CIAWTE MTPETIOIaBATEITIO.
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