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KomxnuectBo vacos 408

Vuutens _lagwbtdoea Ceemaana HuxoaaesHa

[Tporpamma pazpaboTana B COOTBETCTBUU C TpeOoBaHUAMHU DeepaabHOrO
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTAaHAApTa CPEAHETO OOIIET0 00pa3oBaHus,

C y4€TOM IPUMEPHON MPOrpaMMbl  YTIyOIEHHOTO YPOBHS MO airedpe U Havaiam
MaTEeMaTHYECKOI0 aHajln3a, 0 FTEOMETPHH sl CPEAHETO 0011ero 00pa3oBaHus
(Coopnuk padounx nporpamm. 10—11 knace,/coct. T. A. Bypmuctpoa — M.:
[Ipocsemenue, 2018),

C YYETOM IUTaHUPYeMOro K ucrnosb3oBanuto Y MK no maremaruke: anredpa u
Hayaja MaTeMaTU4eCKOro aHaIn3a, reometpust aBTopos L. A.AmumoB u ap. — M.:
[TpocBemenne, 2019, JI.C.Atanacsu u ap. — M.: [Ipocsemenne, 2019.



INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUYEBHOI'O HPEJIMETA «<MATEMATHUKA»

JIeiCTBUTEJIbLHBIE YHUCJIA.

Buinycknuk nayuumcsa:

- BBITIOJIHATH apu(MeTUIECKUe ACHCTBHSI, COUETass YCTHBIC U MTMCbMEHHBIC TIPUEMBI,
MIPUMEHEHUE BBIYMCIUTEIIBHBIX YCTPOUCTB;

- HAXOJUTh 3HAYEHHS KOPHS HATyPaJIbHOW CTETIEHH, MOJIb30BATHCA OLUEHKOW U IPUKUAKON
IIPY MPAKTUYECKUX PaCUeTaX;

-IIPUMEHSTh MOHSATHUS, CBI3aHHBIE C AEIMMOCTBIO LIEJIBIX YUCEJ, IPU PELICHUN
MaTeMaTUYEeCKHUX 3a/]a4;

- HAXOJAUTh KOPHU MHOTOWIEHOB C OJHOM IEPEMEHHOM, PACKIAbIBATh MHOTOWICHBI HA
MHOKUTEIIH;

- MPOBOJIUTH NMPEOOPA30BaHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM, BKITFOYAIOIITIX
CTEIICHU, PAAUKAJIbL,

- BBIYHCIIATHh 3HAYCHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKCHHM, OCYIIICCTBIISS
HE0OXO0IMMBIE TIOJICTAHOBKH U MTPeoOpa30BaHusI.

Buinycknuk noayyum 603mM0MCHOCHI b HAYYUMbCA:

- IPUMEHATh METOJ] MaTEMAaTUYECKON MHIYKIUU VISl IPOBEACHUS PACCYKACHUN U
JIOKA3aTeJIbCTB U NP PELICHUH 3a]1a4;

- HIOHUMATh TEOMETPUUECKYIO UHTEPIIPETALMIO HATyPaIbHBIX, IEIbIX, PAlIMOHAIbHBIX,
JICHCTBUTEIILHBIX YHCEI.

YucaoBblie GyHKIMH.

Buinycknuk nayuumcesa:

- BJIQJIeTh MOHATUSAMU: 3aBUCUMOCTb BEJIMYMH, QYHKLUS, apTyMEHT U 3Ha4eHHe (PYHKLUH,
001acTh onpeeNeHus U MHOXKECTBO 3HaUCHUH (PyHKIUH, TpaduK 3aBUCUMOCTH, TpapuK
GyHKIMY, HYJIU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA, BO3pACTaHHUE HAa YMCIOBOM
NPOMEXKYTKE, yObIBAaHHE Ha YHCIOBOM MPOMEXKYTKE, HanOOJIblIIee U HAMMEHbIIIEee
3Ha4YeHUe (PyHKIIUHN HA YUCIIOBOM IPOMEXKYTKE, Meproanyeckast (pyHKIMs, IepUo/,
YeTHas U HeueTHast GYHKIMU; U YMETh IPUMEHSATh 3T MOHIATHS [P PEIICHUN 3a]1a4;

- ONpEeNATh 3HaueHHe (PYHKIUU 110 3HAYEHHUIO apryMEHTa MPH pa3INyHbIX CI0c00ax
3a7iaHus QyHKINY;

- CTPOUTH rpaduKu U3yUEHHBIX (DYHKIIMA, BBITIOIHATH MPeo0pa3oBaHus rpauKoB;
OIMMCHIBATh MO rpaduKy U 1o popmyse noBeAcHUE U CBOMCTBA QYHKIHI; HAXOIUTH 110
rpaduky GyHKIMH HauOOJbIlIee U HAaMMEHbIIIee 3HAUCHUS;

Buinycknuk noayuum 603moxcHOCHb HAYUUMbCA:

- HAy4UTCS OMHUCHIBATh C TOMOIIBIO PYHKIMN pa3IUYHbIE peajbHble 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU U HHTEPIIPETUPOBATH UX IPaPUKH;

- U3BJIEKaTh HH(OPMAIUIO, PECTABIECHHYIO B Ta0IMIaX, HA UarpaMMax, rpadukax.

Tpuronomerpuniyeckue GvHKIINNA.

Buvinycknuk nayuumca:

- BJIaJICTh TIOHATUSAMHU TPUTOHOMETPUYECKUE (YHKIIUU;, CTPOUTH UX TpadUKU U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKUX (PYHKITUH TIPU PEIICHUH 3aad.

- HAYYUTHCS BBIBOJIUTH U IPUMEHSATH (POPMYJIbl TOJIOBUHHOTO yTJa.



- BBINIOJIHATH MPEe0Opa30BaHMsI CYMMbI TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHHUE U
IIPOU3BEICHUS B CYMMY.

BoinyckHuk nonyuum 603m034CHOCIb HAYUUMBCA:

- BBIpakaTh TPUTOHOMETPUUECKUE (PYHKIIUU Yepe3 TAHTCHC TTOJIOBUHHOTO apryMeHTa;

- pelaTh MpOCTENUIINE TPUTOHOMETPUYECKUE HEPABEHCTBA.

- OIIEpUPOBATH IOHATUIMU APKCUHYC, APKKOCUHYC, QPKTaHI€HC YUCIIa.

TpuUroHoOMeTpHUUYECKHE YPABHEHMS.

Boinycknux nayyumcs:

- peniaTh TPUTOHOMETPUUECKUE YPAaBHEHHUS Pa3TUYHBIMUA METOAAMH.

Boinycknuk noayuum 603m0x4CHOCHb HAYYUMbCA

- onepupoBath (HopMyJiaMu AJIsl PEICHUS] CIIOKHBIX TPUTOHOMETPUUECKUX YPAaBHEHHIA.

IIpeoOpa3oBaHus TPUTOHOMETPUYECKHUX BLIPAKEHHUM.

Buvinycknuk nayuumca:

- MPUMEHSTH MMOHATHS CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC TIPOU3BOIHLHOTO YTIIa;
BBIYUCJIISITh CUHYC, KOCUHYC, TAHI€HC U KOTAHT€HC YMCIa;

- IOKa3bIBaTh OCHOBHBIC TPUTOHOMETPHUUYECKHUE TOXK/ICCTBA;

- ICTIOJIB30BaTh (POPMYJIbI MPUBEACHUS; CHHYCA, KOCHHYCa M TAHT€HCA CYMMBI H
Pa3HOCTH JIBYX YTJIOB; CUHYCa U KOCMHYCa IBOMHOTO yria IpHu NpeoOpa3oBaHUsIX
MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHHI.

BovinyckHuk noayuum 603mMO0MCHOCHb HAYUUMbCA:

- MpeoOpa3oBHIBATH TPUTOHOMETPUICCKUE BEIPAKECHUS PA3TUIHON CI0KHOCTH.

IIpounsBoaHAaA.

Buvinycknuk nayuumca:

- HAXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOIICH reOMETPUUECKON MTPOTPECCHUH; BIIAICTh
MOHATUSAMU: TTPOU3BOIHAS (PYHKIIMHU B TOUKE, TPOU3BOAHAS (DYHKIIHNH;

- BBIYUCJISITH IPOU3BOHBIE AJIEMEHTAPHBIX (PYHKIUH, IPUMEHSISI IPAaBUJIa BEIYMCICHUS
MIPOU3BO/IHBIX, HCMOJIB3YsI CIPABOYHBIE MATEPUAITIBI;

- UCCNEZ0BaTh (PYHKIIUU U CTPOUTH MX Tpa(UKu C MOMOIIHIO TPOU3BOTHOM;

- pelaTh 3a7auu C MPUMEHEHHEM ypaBHEHUS KacaTelbHOU K rpaduky GyHKIUY;

- pemaTh 3aJa4d Ha HAaXOXJACHUE HAMOOJIbILIEr0 U HAMMEHBIIErO 3HaUYeHUs (PYHKIIMY Ha
OTpE3KE.

Buvinycknuk nonyuum 603m0)CHOCH b HAYUUMbCA:

- IPUMEHSITH PEIICHUSI TEOMETPUIECKIX, (PU3NIECKUX, IKOHOMUUECKHX U IPYTUX
MPUKJIAJIHBIX 33724, B TOM YKCJIE 3a7a4 Ha HAauOOJBIITNE U HANMEHBIIINE 3HAUCHUS C
IIPUMEHEHHUEM allllapaTa MaTeMaTHYECKOIO aHaIn3a

KomMOuHATOPHKA M BEPOATHOCTD.

Buvinycknuk nayuumca:

- BJIQJICTh TIOHATHUSAMU pa3MeElIeHHE, TEPECTaHOBKA, COUETAaHNE U YMETh UX TPUMECHSITh
IIPY pelIeHUN 3a]1a4;

- UMETb NPEJCTaBICHHE 00 OCHOBAaX TEOPUH BEPOATHOCTEH (BKIHOYask (POpMyIIbl TOJIHOM
BeposiTHOCTU U (hopmyIsl baiieca);



- UMETb MPEJCTaBICHHUE O CIIy4ailHOM BeIMYMHE (€€ XapaKTEPUCTUKH, UX BBIYHCIICHUE B
JTIMCKPETHOM CJIy4ae).

Buinycknuk noayuum 603moxcHoOCHb HAYUUMbCA:

- IPUMEHATHh MaTEMAaTUYECKUE METObI IIPHU PELICHUH COJIEPKAaTEeIbHBIX 3a/1a4.

AKCHOMBI T€OMETPUU U MX CJIeACTBHSA.

Buinycknuk nayuumca:

- IOHUMATh AKCUOMATHUYECKUI cioco0e MOCTPOEHUSI TEOMETPUH, Pa3IniaTh OCHOBHbBIE
¢burypsl B IpOCTPaHCTBE, CIIOCOOBI UX 0003HAYECHUS, TPUMEHATH (DOPMYJIUPOBKU aKCUOM
CTEPEOMETPUH UX UL PELIEHUS TPOCTEUILNX 3aaY;

- COOTHOCHTbH TUIOCKHE TeOMETPUUECKHe (PUTYpBI U TPEXMEPHBIE 0OBEKTHI C UX
OMMCAHUSMU, YEPTEKAMU, U300paKEHUSIMH,

- pa3nuyaTh U AaHAJIM3UPOBATH B3aUMHOE PACIONIOKEeHHE PUryp;

- n300paxkaTh reoMeTpruecKue (GUrypbl U TeJa, BHIIOIHATH UEPTEXK M0 YCIOBHIO 3a7a4u.
BoinyckHuk noayuum 603m03CHOCIb HAYUUMBCA:

- UCITOJIb30BaTh AKCUOMBI U CIEACTBUS U3 HUX IIPU PELICHUH 3a/1a4 JIOTUYECKOTO
Xapakrepa;

- U300pakaTb TOUYKH, NPSIMbIE U IUIOCKOCTU HAa MPOEKIIMOHHOM YEpPTEXKE MPU Pa3TUIHOM
VX B3aMMHOM PaCIIOJIOKEHHUU B IPOCTPAHCTBE.

I1apaJjjieibHOCTh NPSAMBIX M IJIOCKOCTEH.

Buvinycknuk nayuumca:

- pacmo3HaBaTh HA YEPTEkKaAX U MOJEIAX [IEPECEKAIOIIUECs, IAPAIUICIIbHBIC IPSIMBIE,
[IEPECEKAIOIIUE IIIIOCKOCTh U NApaJUICNIbHBIE €1; MapaJlJIEIbHbIE U IIEPECEKAIOIUeCs
IIJIOCKOCTH;

- pelmaTh reOMETPUIECKHE 3a/1a91, ONIUPASICh HA U3YUYECHHBIE CBOWCTBA
TUTAHUMETPUUYECKHUX U CTEPEOMETPUUECKUX (DUTYP U OTHOLICHUN MEXITy HUMU, IPUMEHSS
anredpanyecKkuil 1 reOMETPUYECKUN armapar;

- IPOBOAUTH JTOKA3ATEIbHBIE PACCYKICHHUS ITPU PELICHUH 3a/1a4, IOKa3bIBaThb OCHOBHBIE
TEOPEMBI Kypca;

- BBIYHCIISIT JIMHEHHBIE JIEMEHTHI U YTIIbI B IPOCTPAHCTBEHHBIX KOHPUTYPALIUSIX.
Boinycknuk nonyuum 603m034CHOCIb HAYUUMBCA:

- Hay49UTCs N300paxaTh MPOCTPAHCTBEHHBIC (DUTYPHI HA TIIOCKOCTH B MapajuieIbHON
IIPOEKIUH.

IlepneHIUKYJISIPHOCTD NPSAMBIX M IJI0OCKOCTEH.

Buinycknuk nayuumcs:

- OMUCHIBATh B3aUMHOE PACIIOJI0KEHUE MPSIMBIX U TUIOCKOCTEMN B MPOCTPAHCTBE,

apTYMEHTHUPYS CBOU CYXICHUSI;

- peuaTh 3a4a4M Ha NEePIEHAUKYIJISIPHOCTD MPSAMBIX U INIOCKOCTENW B IPOCTPAHCTBE,

MPUMEHATH CBOWCTBA MEPIEHIUKYISIPHBIX OPSIMBIX U TJIOCKOCTEN.

Buinycknuxk noayyum 603mM0MCHOCH b HAYYUMBCA:

- IO3HAKOMUTCS C TIOHSATHEM HEHTPAIBHOTO MTPOCKTUPOBAHUS U HAYIHUTCS M300pakaTh

MPOCTPAHCTBEHHBIE (DUTYPHI HA IJIOCKOCTU B LICHTPAIHHOM MPOEKITHH.
MHOrorpaHHHUKH.




Buinycknuk nayuumca:

- CTPOUTH Pa3BEPTKY;

- IPUMEHATH ITIOHATHE MHOTOIPAHHBIE YIJIBL;

- pelaTh 3aJa4M C BBITYKJIBIMH MHOTOIPAaHHUKAMH, TEOPEMOM Diliiepa;

- IPUMEHATH MOHATHS: YCEUEHHAs TMPaMU/1a, HAKJIIOHHAS [IPU3Ma;

- BUJETb CUMMETPUU B IpU3Me U nupamuze. [I[puMeHuTs 3HaHUSA O CHMMETPUH B
pOoCTpaHCTBE (LIEHTpajbHAasi, OCEeBasi, 3€pKajibHas), MPUBOAUTH MPUMEPHI CHMMETPUI B
OKPYKarolleM MUPE;

- peuaTh CTEPEOMETPUUYECKHE 3a/1a4l HA HAXO0XKJACHUE FT€OMETPUUECKUX BEJIUYMH (IUIUH,
YTJIOB, TIONIAiel, 00BEMOB); UCIIOIB30BATh MPHU PEILICHUH TUTAHUMETPUYECKUE (DAKTHI U
METO/IBL.

Boinycknuk noayuum 603m034CHOCIb HAYUUMBCA:

- BJAJETh NOHATHUSIMU LIEHTPAIBbHOE U MAPAIUICIIBHOE TPOEKTUPOBAHNUE U IPUMEHSTh UX
IIPY IIOCTPOCHUHU CEYEHUU MHOTOTPAHHUKOB METOJIOM MPOEKILINM;

- CTPOUTDH CEYEHHs] MHOTOIPAHHUKOB; MOJIEJIMPOBATh MHOTOTPAHHUKHU.

BeKkTOpbI B IPOCTPAHCTBE.

Buvinycknuk nayuumca:

- UCITOJIBb30BaTh U3BECTHBIC U3 Kypca IUIAHUMETPUU CBEAEHHUS O BEKTOPAX U IEUCTBUAX
HAJl HUMU, BBINOJIHATD CIIOKEHHUE, BBIYMTAHUE, YMHOKECHHUE BEKTOPA HA YUCIIO;

- OIIpEeAENATh KOOPAUHATHI TOYKH; IIPOBOJIUTH OIlEPALlU HAJl BEKTOPAMU, BBIYUCIIATH
JUIMHY U KOOPJIMHATHI BEKTOPA, YTOJ MEXK/1y BEKTOPaMH.

Buvinycknuk nonyuum 603MO0M#CHOCHIb HAYUUMbCA:

- peuaTh 3a4a4u Ha pas3yIoKEHUE BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM;

- peumaTh reOMETPUIECKHE 3a1a91 METOAOM KOOPANHAT.

MHOT04JICHLI.

Buvinycknux nayuumcs:

- BBITIOJTHATH apu(PMEeTHUECKHE OTepariiy HaJl MHOTOYICHAMH,

- UCIIOJIb30BaTh TeOpemMy be3y npu JeIeHUH MHOTOYJICHOB;

- HAXOJUTh KOPHA MHOTOWIECHOB C OJHON NEPEMEHHOM, pacKIa bIBaTh MHOTOUJICHBI Ha
MHOKHUTEIH.

Buvinycknuk nosayuum 603mMO0MHCHOCH b HAYUUMbCA:

- BBITIOJTHATH apu(pMETHISCKHUE OTICPAIMH HaJ MHOTOWICHAMHU OT HECKOJIbKHUX
MIEPEMEHHBIX

- BBIJEISATh CAMMETPUYECKUE MHOTOUWIEHBI, OTHOPOJHBIE MHOTOUJIEHBI, PEIIATh
YpaBHEHUS BBICHINX CTEIICHEH.

Crenenun v KopHU. CTeneHHBIe (PYHKIIMHA.

Boinycknux nayuumcs:
- BJIAJICTh IOHITHEM CTETICHHAs] (PYHKIUS; CTPOUTD €€ IpaUK U yMETh IPUMEHSATh
CBOICTBA CTENEHHOW (DYHKIIMM NP PEILICHUH 3a/1ay;
- pasmiaaTh GyHKIMHK y = "VX, HX CBOCTBA U IpaduKy;
- OIIEPUPOBATH CTENEHBIO C JEHCTBUTEIBHBIM [TOKA3aTEIIEM.
IHokasaTeabHas u Jorapudmvudeckas GYHKIUNU.




Buinycknuk nayuumca:
- BIIQIETh MOHITUAMHU MOKAa3aTeNbHAA U JIorapupMuueckast QyHKIUU; CTPOUTb UX
rpadMKu U yMeTh IPUMEHSATH CBOMCTBA (DYHKIUI MPU pELICHUU 3a/1au.
Bovinycknuk noayuum 603mMO0MHCHOCH b HAYUUMbCA:
- BBITIOJIHATH MPeoOpa3oBaHus KOMOMHUPOBAHHBIX JOTapU(PMUUECKUX U TTOKA3aTEIbHBIX
BBIPAKCHUM;
- BBIYUCIISITH HAMOOJIbIIIEEe ¥ HAUMEHbIIIEE 3HAYECHUE MOKA3aTeIbHON U JTorapuMUIECKOM
GyHKINHN.

IlepBo0oOpa3Has U MHTErpaJl.

Boinycknuk nayuumca:

- BoruucasaTs mioniaan Guryp Ha KOOpIMHATHOM IMIIOCKOCTH C MPUMEHEHUEM
OIIPEIEIEHHOIO UHTETPaJIa.

Boinycknuk noayuum 603m0CHOCIb HAYUUMBCA:

- OBJIIQJICTh OCHOBHBIMH CBeIcHUSIMU 00 uHTerpasie Hoiorona-Jleitonuma u ero
IIPUMEHCHUSX.

YpaBHeHnusi M HepaBeHCTBA. CHcTeMbl YPABHEHMH M HEPABEHCTB.

Buvinycknuk nayuumcs:

- cBOOOJ/IHO OTIIEpUPOBATh MOHATUAMMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA, YpaBHEHHUE, SBJISIOIIEECS CICACTBUEM IPYTrOr0 YpPaBHEHHSI,
ypaBHEHUS1, paBHOCUIIbHBIE HA MHOXECTBE, PABHOCUJIbHBIE MPe0Opa30oBaHus ypaBHEHUMH;
- pemiaTh palMOHaNbHbIE, UPPALlMOHAIbHbBIE, IOKA3aTEIbHbIE, TPUTOHOMETPUYECKUE U
jorapuMUYECKUE YPaBHEHHSI, UX CUCTEMBI, B TOM YHCIIE HEKOTOPbIE BUIbl YPABHEHUM 3
1 4 CTEeTIICHEH;

- pelaTh ypaBHEHHUsI, IPOCTEHIIINE CUCTEMbI YPaBHEHHI, UCTIONB3Ys CBOMCTBA (DYHKITHIA
U X rpauKOB; UCIIOJIB30BATh AJIs MPUOIMKEHHOTO PELICHUSI YPABHEHUI U HEPABEHCTB
rpaguIecKuil METO/I.

Buvinycknuk nosayuum 603M0MHCHOCHIb HAYUUMbCA

- CBOOOJIHO OTIPEIEINISITh TUII U BEIOMPATh METO/ PEIICHUS TTOKa3aTeIbHBIX U
JorapuMUYECKUX YPAaBHEHUN U HEPABEHCTB UPPALMOHATBHBIX YPABHEHUN U
HEPaBEHCTB, TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;

- peraTh OCHOBHBIC TUITBI YPABHEHHU U HEPABEHCTB C apaMeTPaMHU.

DJIeMEeHTbI TEOPHH BEPOATHOCTEI 1 MAaTEMATHYECKO CTATUCTUKH.

Boinycknux nayyumcs:

- MOJICIMPOBATH PEATIbHBIC CUTYAIlMU Ha SI3bIKE TEOPUH BEPOSITHOCTEH U CTATUCTHKH,
BBIYHCIIATH B MPOCTEUILINX CITy4asiX BEPOSITHOCTU COOBITHH;

- pelaTh NpocTeiine KOMOMHATOPHBIE 3aJa4u METOAO0M Iiepedopa, a TaKxKe ¢
UCTOJIb30BaHUEM U3BECTHBIX (popMy1, TpeyronbHuka [lackans;

- BBIYUCIIATH K03 uimentsl OnHoma HeroToHa no opmysie U ¢ UCTIOIb30BaHUEM
TpeyroabHuka Ilackass.

Boinycknuk noayuum 603mM0HCHOCHb HAYYUMbCA:

- aHAJIM3UPOBATH PEATIbHBIE YUCIIOBBIE JaHHBIE, MH()OPMAIUIO CTATUCTUYECKOTO
XapaKkTepa;

-OCYILIECTBIIATH IPAKTHUECKHUE PACUETHI IO (hOpMyIaM;

- MIOJIb30BAThCS OLIEHKON Y MPUKUIKOW IPU MPAKTUYECKUX pacyeTax,



- OBJIJIETh OCHOBHBIMH MOHATUSIMH Teopuu rpados (rpad, BepiinHa, pedpo, CTerneHb
BEPILUHBL, MyTh B rpade) U yMEeTb IPUMEHSTh UX MPHU PELICHUU 3a]1a4.

MeToa KOOPAMHAT B IPOCTPAHCTBE.

Buvinycknuk nayuumcs:

- ONpEAENATh KOOPAUHATHI TOYKH; IPOBOIUTH OIEPALlMU HAJl BEKTOPAMU, BEIYUCIISTh
JUIMHY W KOOPJIMHATHI BEKTOPA, YIOJl MEXKY BEKTOPAMHU;

- HCTOJIb30BaTh (OPMYITy PACCTOSHUS OT TOUYKH JI0 TUIOCKOCTH;

- IPUMEHSATH ITOHATHE KOMIIJIAHAPHBIE BEKTOPHI;

- packiaabIBaTh BEKTOP MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

Buvinycknuk nosayuum 603mM03#CHOCHIb HAYUUMbCA:

- pelaTh reOMeTPUYECKHUE 3a0a4l METOJOM KOOPAUHAT.

Huanuap., KoOHyC, map.

Buinycknuk nayuumcesa:

- UIMETh MPEJCTaBICHUE O Pa3BEPTKE HUINHAPA U KOHYCA;

- BJIAJICTh NOHATHUSIMU IUIONIA/Ib IOBEPXHOCTH IIMJIMH]IpA U KOHYCa YMETh IPUMEHSTh UX
IIPY pelIeHUH 3a7ay.

Boinycknuk nonyuum 603moxncnocme Hayyumuca:

- HAy4YUTCSI MOJEINPOBATh PEAJIbHBIE CUTYALIUU HA SI3bIKE T€OMETPUHU, UCCIIEI0BATh
NOCTPOEHHBIE MOJEJIN C UCIIOJb30BAaHUEM T€OMETPUUECKUX MOHATUI U TEOPEM, armapara
anreopsI;

- pemiaTh NPaKTUYECKHUE 3a7a4l, CBA3aHHBIE C HAXOKIEHUEM T€OMETPUUECKUX BEJIIMYHH.

O0BLeMBbI TeJl.

Boinycknux nayyumcs:

- BIIQJICTh MOHITUAMU 00BEM, 00bEMBI MHOTOTPAaHHUKOB, 00bEMBI TEJ BPAIICHUS U
NPUMEHSTH UX MPHU PELICHUH 3a/1a4.

Boinycknuk noayuum 603mM0HCHOCHb HAYYUMbCA:

- IPUMEHSITh MPH PEIICHUH 3a7a4 (OpMYJIbl 00beMa I1apa 1 ero 4acTeu.

JINYHOCTHBIE Pe3yJIbTATHI OCBOCHHUSI KypCca MaTeMATHKMH:

1. Ilampuomuuecxkoco 6ocnumanus:
LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U
Hay4YHOMY HACJIE/IUIO0, IOHUMAas 3HAYEHUsI MATEMAaTUKH B )KU3HH COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOU MH(OpManerr o MmeperoBhIX
JOCTHKEHUAX W OTKPBITUSX MUPOBOM M OT€YECTBEHHON MaTEMAaTHKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 00IIECTBA;

2. ['pascoanckoeo 6ocnumaHusi U HpaABCMEEHHO20 8OCNUMAHUSL Oemell HA OCHO8e
POCCULICKUX MPAOUYUOHHBIX YEHHOCMELL:
MPE/ICTABIICHUE O COLMAIbHBIX HOPMax U MpaBUIaX MEXIMUYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM EATENIbHOCTH MpU
BBITIOJIHEHNHY y4€OHBIX, TO3HABATEIBHBIX 33]1a4, BHIIOJTHEHUH SKCTICPUMEHTOB,
CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO U



B3aMMOIIOMOIIIM B TPOIIECCE ITON YUEOHOU AESTEIIbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE ITOBEJEHUE U ITIOCTYIIKM CBOMX TOBAPUILEH C MTO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYE€TOM OCO3HAHMS I

OCJIEICTBUH ITOCTYIIKOB;

3. Tonynapusayuu nayunvlx 3nanuii cpeou oemeli (Llennocmu HayyHo2o no3Hanus):
MupoB033peHUECKUX MPEACTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U COCTABIISIONIMX OCHOBY JJIsi MOHUMAHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUPA; IPEJICTaBICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NPUPOBI, B3aUMOCBSI3AX YeJIOBEKa C MPUPOTHOMN Cpeioi, O pOJId MATEMATUKH B
ITI03HAHUH 3aKOHOMEPHOCTEM;

MI03HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJIy4Y€HUE HOBBIX 3HAHUH 1O
MaTeMaTHKe, HEOOXOIUMBIX IS OOBSICHEHHS HAOII0JaeMBIX TIPOIIECCOB U
SIBJICHUI;

NO3HaBaTeNbHOU U MH(POPMAITMOHHON KYJIbTYPBbI, B TOM YHCIIE HABBIKOB
CaMOCTOATENBHOM paboThI C Y4EOHBIMU TEKCTAMHU, CITPABOYHOM JIUTEPATYPOil,
JOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;
UHTepeca K 00yUeHUIO U MO3HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUIO, UCCIIEIOBATENBCKOM AESITENIBHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPaBICHHOCTU U YPOBHSA O0yUYEHUS B JAJIbHEUIIIEM;

4. Dusuyeckoeo socnumanusi u QoOpMUpo8arusl Kyiomypol 300pP08bsl
Oco3HaHMs IEHHOCTH WU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3JI0POBBIM 00pa3 KU3HU, OCOZHAHUS MMOCIEACTBUM U HEIPUITHUS
BPEIHBIX NMPUBBIYEK, HEOOXOIUMOCTH COOTIOCHUS TPABHII O€30IIAaCHOCTH B OBITY U
pEATBHOW )KU3HU,

5. Tpyoosozo 6ocnumanus u npogheccuoHaIbHO20 CAMOONPeOeneHUs
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO —
MCCIEN0BATEIBCKOM, TBOPYECKOW U IPYTUX BUJAX ACATEIbHOCTH; NHTEpPECa K
MPaKTHYECKOMY M3YUEHHIO Mpodeccuii u Tpya pa3TuvyHOTO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH, OCO3HAHHOTO BHIOOPA MHAUBHUIYaTIHHOM
TPaeKTOPUHU MPOJIOJDKEHUST 00pa30BaHUS C yUETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K MaTeMaTHKe, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

6. Oxonocuueckozo 6ocnumanus
HKOJIOTHUECKH 11€JI€CO00Pa3HOro OTHOIIEHHS K IPUPOJIE KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHMSI, IOHUMAaHUS IEHHOCTH 370POBOTr0 U
Oe3omacHOro 0opa3a >kKM3HH, OTBETCTBEHHOTO OTHOILLIEHUS] K COOCTBEHHOMY
¢u3nuecKkoMy M MCUXUIECKOMY 3/I0POBbIO, OCO3HAHUS LIECHHOCTH COOJIIOACHUS
IpaBuJI O€30M1aCHOTO MOBEACHUS TP paboTe ¢ BELIECTBAMM, a TAK)KE B CUTYyaLlUsX,
YTPOKAIOUINX 3J0POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH IPUMEHSTH 3HAHUS, IOJy4YaeMble IPU U3YUEHUN NIpEaMETa, IS
peLIeHHUs 3a71a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOIHON CPEIOM, TOBBIILIECHUS
YPOBHS SKOJIOTUYECKON KYJIBTYpPbI, OCO3HAHHUS TTI00aJIBLHOTO XapakTepa
HKOJIOTUYECKUX MTPOOJIEM U MyTEN MX PELIEHHs] TIOCPEICTBOM METO0B
MaTEeMaTUKH;
HKOJIOTUYECKOTO MBIIIJICHUSI, yMEHHS PYKOBOACTBOBATHCS UM B I03HABATEIHHOM,
KOMMYHHUKATUBHOM U COLIMAIBHOM MPAKTHUKE.



7. Jlyxo6H020 u HPABCMBEHHO20 B0CHUMAHUS]
HPABCTBEHHBIE UyBCTBA (COBECTH, JIOJT, OTBETCTBEHHOCTD, TPa’KJaHCTBEHHOCTD,
NaTPUOTU3M);
HPABCTBEHHBIHN 00JIMK (TeprieHue, MUJIOCEPAne, KPOTOCTh, HE3TI0OMBOCTB);
HPABCTBEHHYIO MO3UIIMIO (CIOCOOHOCTH K Pa3IMYeHUI0 100pa U 3714, IPOSBIICHUE
CaMOOTBEPKEHHOM JTFOOBU, TOTOBHOCTH K IIPEOI0JICHUIO KU3HEHHBIX UCTIBITAHUN)
HPaBCTBEHHOE 3/I0POBKE (CO3/1aHKUE YCIOBUM JUIsl COXpaHEHUS (PU3NYECKOTO,
NICUXUYECKOTO 3/10POBbs, BOCIIUTAHNE HETATUBHOT'O OTHOIICHUS K BPEIHBIM
MPUBBIUKAM, Mponaranaa Gu3nueckoi KyJabTyphl U 3JI0pPOBOr0 00pasa >KU3HH);
HPABCTBEHHOE MOBeIeHHE (TOTOBHOCTD CITYKeHHUS JOIM U OTE4YeCTBY, MPOSIBICHHUE
JTYXOBHOM pacCyIUTEIbHOCTH, OCTYIIAHUs, TOOPOH BOJIN).

8. Ilpuobwenus demeii K Kyi1bmypHOM)Y HACAEOUID.
3¢ (HEKTUBHOE HCITOJIb30BAHNE YHUKAJILHOTO POCCUHCKOTO MAaTEeMaTHYECKOTO
HACIICTHSI.

MeTanpeaMeTHbIe Pe3yJIbTATHI:
CaMOCTOSITEIILHO ONPEACIISITh U, 38]1aBaTh IapaMETPhl U KPUTEPUH, IO KOTOPHIM
MOYKHO OMPENICNIUTh, YTO 1I€JIb JOCTUTHYTA;
OIICHUBATh BO3MOKHBIE MOCTEACTBUS JOCTUKEHUS TTIOCTABJICHHOM 111U B
NEATEeIbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPY>KAIOIIUX JI0JIeH, OCHOBBIBASICh Ha
COOOPaXKEHUSIX ITUKHU U MOPAJIH;
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIBLHOM JIEITETLHOCTH U
KU3HEHHBIX CUTYaIUX;
OIICHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U JPYTrUe€ HEMATEPUAIbHBIE PECYPCHI,
HEO0OXOAMMBIE JUIs IOCTHUKEHUS TIOCTABJIICHHOM 11EITH;
BBIOMPATH MYTh TOCTUKEHUS 1EJH, IJITAHUPOBAThH PEIICHUE TIOCTABJICHHBIX 3a/a4,
ONTUMU3UPYS MaTEpPUAIbHbIE U HEMATEpUAJIbHbBIC 3aTPATHIL;
OpraHu30BbIBATH 3P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJIsl JOCTHXKEHUS
MOCTaBJICHHOM 1IN,
COTIOCTABJISITh MOJYYCHHBIN pe3yNbTaT ACSITEIHLHOCTH C TOCTABJICHHON 3apaHee
LEIIbIO;
HCKaTh U HaXOAUTh 0000IIIEHHBIE CITIOCOOBI PEIICHUS 3a7a4, B TOM YHCIIC,
OCYIIECTBIISTh Pa3BEPHYTHIN WH(OOPMAITMOHHBIN MTOUCK U CTABUTH HA €0 OCHOBE
HOBbIE (yueOHbIC U MTO3HABATEIbHbBIC) 3a/1a4H;
KPUTUYECKU OIEHUBATh U UHTEPIIPETUPOBATH UHGOPMAIHIO C Pa3HBIX
MO3UIMH, pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUMS B UHPOPMAIMOHHBIX
HUCTOYHUKAX;
HCIIOJB30BaTh Pa3IMYHbIE MOAEIbHO-CXEMAaTUYECKHUE CPEICTBA ISl IPEACTABICHUS
CYLIECTBEHHBIX CBS3€M U OTHOILLICHUH, & TAKKE MPOTUBOPEYUH, BHISBJICHHBIX B
MH(POPMAITMOHHBIX HCTOYHUKAX;
HaXOJUTh U IPUBOJIUTH KPUTHUECKHUE apTYMEHTHI B OTHOIIICHUH JICHUCTBUN U
CYXXJICHUH APYTroro; ClIOKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTHUYECKUM 3aMEUaHUsIM B
OTHOIIIEHUH COOCTBEHHOT'O CYXJEHHUS, PACCMATPUBATh UX KaK PECypC COOCTBEHHOTO
pa3BUTHS,



BBIXO/JIUTH 34 paMKH yqe6H0r0 npeaMeTa U OCyHmeCTBIATh HeHeHaHpaBHeHHLIﬁ ITIOUCK
BO3MO>XHOCTEHU AJIs1 IIHAPOKOro nepcHoca CpeaCTB U CIIoco0oB ,Z[CﬁCTBPI)I;

BBICTpAauBaTh  WMHJMBUIYaJbHYIO  0Opa30BaTEIbHYIO  TpPAECKTOPHUIO,  YUUTHIBAs
OTPAaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

MCHATH U YACPKHUBATDb PA3HBLIC IIO3UILIUH B MMO03HABATEIbHOU JACATCIIBHOCTH,

OCYILIECTBJISATh JEIOBYI0O KOMMYHHMKAIIMIO, KAaK CO CBEPCTHUKAMH, TaK M CO
B3pOCJIbIMU (KaK BHYTpU OOpa3oBaTEIbHON OpraHu3alluu, Tak U 3a €€ Ipejesiamu),
noa0upaTh NApTHEPOB JUISL JETOBOM KOMMYHHMKAllUU HCXOHSl M3 COOOpaKeHHit
PE3yJAbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHH;

IPU OCYIIECTBICHUH TPYNTIOBON pabOThl OBITh KaK PYKOBOJMTEIEM, TaK M WICHOM
KOMaH/IbI B Pa3HBIX POJISIX (TeHepaTop UACH, KPUTHUK, UCTIOJHUTENh, BBICTYIAIONINH,
IKCHEPT U T.11.);

KOOPJIMHUPOBATh U BBINOJHATH PadOTy B YCJIOBHUSX PEAIBHOrO, BUPTYaJIbHOIO M
KOMOWHHPOBAHHOI'O B3aUMO/JICHCTBHUS;

Pa3BCPHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIIB30BAHHCM
AACKBAaTHBIX (YCTHBIX u HI/ICBMGHHBIX) S3BIKOBBIX CPCJICTB,

pacno3HaBaTh KOH(JIMKTOTEHHbIE CUTyallud M IMPEJOTBPAILATh KOH(MIUKTHI 10 HX
akTUBHOW (ha3bl, BBICTPAUBATH JEJIIOBYID M O0Opa30BaTENIbHYI0O KOMMYHHUKALHIO,
n30eras JMYHOCTHBIX OIICHOYHBIX CY>KJICHUH.

COJIEP)KAHUE YYEBHOI'O IIPEJIMETA
«MATEMATUKA»

Yriay0aéHHbli yPOBEHb
10 kiace

1. MeiicTBUTEIbLHBIE YHCIA
[TonsiTue HatypanbHOro unciaa. MuoxecTtBa uncen. CBOMCTBA JEHCTBUTEIBHBIX
yucen.Meron matemarnuecko unaykuuu. Ilepecranosku. Pasmenienus.
Coueranus./{oka3aTenbCTBO YMCIOBBIX HEPABEHCTB. JleIMMOCTh LENbIX YHUCET.
CpaBHEHUS 110 MOJYJIIO M. 3aa4M C LEJIOYUCICHHBIMUA HEU3BECTHBIMH.
2. PannoHaJIbHbIC YPABHEHHS M HEPABEHCTBA
PanmonanbHbie BeipakeHus. @opmyisl 0MHOMa HbI0TOHA, CyMMBI M Pa3HOCTH CTETICHEH.
Jenenue MHOTOUIEHOB ¢ ocTaTkoM. Anroput™m EBkinna. Teopema besy. Kopenb
MHoOroujicHa. ParionanbHablie ypaBHeHHs. CHCTEMBI pallHOHAIIBHBIX YpaBHEHUN. MeToa
WHTEPBAJIOB PEUICHUs HEpaBeHCTB. PalmonabHbie HepaBeHCTBAa. Hectporue
HepaBeHCTBa. CHCTEMBI pallMOHATIbHBIX HEPABEHCTB.
3. KopeHns crenenu n
[Moustust pyukimu u ee rpaduka. @ynknus y = x". [Torstue kopHst crenienu n. Kopuu
YETHOW M HEYETHOU cTeneHeil. Apudmernueckuili kopeHb. CBoMCTBa KOpHEN

creneHu n. QyHKuus . KopeHb crenienu N u3 HaTypaJbHOTO YMCIIA.

4. CTeneHb MOJIOKUTETBHOI0 YMCJIA

[TonsiTHE U CBOMCTBA CTENIEHHU C PallMOHAIBHBIM NoKa3areneMm. [Ipenen
nocnenoBatenbHOCTH. CBocTBa NpeenoB. beckoHeuHo yObIBarolas reoMeTpuiecKast
nporpeccus. Uucio e. [IoHsATHE CTENEHU C UPPALMOHAIIBHBIM I0KA3aTEJIeM.
[Toka3zaTenbHast QyHKIHS.

5. Jlorapugmbi



[Tonsitue u coiicta norapudmos. Jlorapudmuueckas Qyukuus. Jecaruunsiii morapupm
(mpubnwxeHHbie BhrauciaeHus). CTeneHHbie PyHKINN.

6. Iloxa3zaTesbHbIC U JJOTAPU(PMUYECCKHE YPABHCHUS] M HEPABEHCTBA

[Ipocreiiiue noka3zareabHbIe U JOTapUPMUIECKUE YpaBHEHUS. Y paBHEHUS, CBOSIIINECS
K IIPOCTEUILNM 3aMEHOM Hen3BeCcTHOro. [Ipocrelinne nokasareybHble U
norapudmuyeckue HepaBeHcTBa. HepaBeHCTBa, CBOASIIIMECS K TIPOCTEUIIUM 3aMEHOM
HEN3BECTHOTO.

7. CHHYC M KOCHHYC yIJja

[Tonsitue yria u ero mepsel. OmnpeneneHne CHHyca U KOCUHYyca yrila, OCHOBHbIE ()OPMYJIbI
JUISl HUX. APKCHHYC U apKKOCUHYC. [I[prmepsl Henoap30BaHns apKCUHYCa U apKKOCUHYCA
1 GOPMYJIBI JIsl HUX.

8. TaHreHc U KOTaHIeHC yria

OmnpeneneHusi TAHT€HCA U KOTAHI'€HCA YIJIa U OCHOBHBIEC (DOPMYJIBI ISl HUX. APKTaHT€HC
U apkkoTaHreHc. [IpumMepsl nCronb30BaHUs apKTAaHT€HCA U APKKOTAHTeHca U (POPMYJIbI
JUISL HUX.

9. @opmy.Jibl CJIOKEHUS

Kocunyc cymmsbl (11 pa3HOCTH) ABYX YIJIOB. DOPMYIIBI AJI JOTIOJHUTEIBHBIX YTJIOB.
Cunyc cymMbl (M pa3HOCTH) ABYX yrioB. CymMMa U pa3HOCTh CUHYCOB U KOCHHYCOB.
@opMyJibl I JBOMHBIX U MOJIOBUHHBIX YIJI0B. [[pon3Benenre CHHyCOB U KOCHHYCOB.
@opmybl 11 TAHTEHCOB.

10. Tpuronomerpuyeckue (PyHKIUN YMCJIOBOT0 APryMeHTA

®dyukuuu y = Sin X, y = COS X, y = tg X, y = ctg X.

11. TpuronomerpuyecKkue ypaBHeHUs M1 HEPABEHCTBA

[IpocTeimme TPUroHOMETPUYECKUE YPABHEHUS. TpUTOHOMETPUYECKHE YPABHEHUS,
CBOJALIMECS K IPOCTEUIINM 3aMEHOM HEU3BECTHOTO. I [puMeHenre OCHOBHBIX
TPUTOHOMETpUUYECKUX (HOPMYJ AJsl pelieHus ypaBHeHul. O THOPOIHBIE
ypaBHeHus. I Ipocreitire Tpuronomerpudeckue HepaBeHcTBa. HepaBencTsa, cBoasmumecs
K IIPOCTEUILINM 3aMEHOW HEM3BECTHOT0. BBEIEHNE BCIOMOTraTeIbHOIO yTila. 3aMeHa
Hen3BecTHOro t = Sin X + COS X.

12. BeposiTHOCTB COOBITHS

[TonsiTue u cBOWCTBA BEPOSTHOCTH COOBITHSI.

13. YacToTa. Yci10BHasi BEePOATHOCTH

OTHOcHTENbHAs YaCcTOTa COOBITHS. Y CIIOBHAsI BEpOSTHOCTh. He3aBucumsbie cOOBITHS.

14. HexoTopble cBeeHNs U3 IVIAHUMETPUHU

VYTl 1 OTPE3KHU, CBA3aHHBIE C OKPYKHOCTBIO. Pemenne tpeyroabHuKoB. Teopembl
Menenas u UeBbl. Dmunc, runepOosia u mapadora.

15. Benenue

[Ipenmer crepeomerpuu. AKCMOMBI cTepeoMeTprun. HeKoTophIe CeICTBUS U3 aKCHOM.
16. ITapa/ieIbHOCTH NPSAAMBIX U IVIOCKOCTEMH

[TapamienbHOCTh NPSIMBIX, IPAMOM U INIOCKOCTH. B3auMHOE pacIionoKeHne 1ByxX
MPSAMBIX B IPOCTPAHCTBE. YTOJ MEXAY ABYMs NpsIMbIMU. [IapamienbHOCTh IITOCKOCTEM.
Terpasap u napasuiesenurnen.

17. IlepneHAUKYJISIPHOCTD NPSIMBIX M IJIOCKOCTEH

[leprieHIUKYJISIPHOCTD NMPSAMON U INTOCKOCTH. [lepreHIuKyIIsip 1 HaKJIOHHBIE. YTOJI
MEKly IPSIMOM U IUIOCKOCTBIO. JIByrpanHblid yroJl. IlepreHIuKyIspHOCTh
IJI0CKOCTEN. T pexrpaHHbIi yroja. MHOTrOrpaHHbIid yroJl.

18. MHOrorpaHHUKH

ITonatne muHororpannuka. I[Ipusma. Ilupamuna. IlpaBriibHbIE MHOTOTPAHHUKH.



19. IloBTOpEHUE Kypca MaTeMaTHKAa (ajredpa u Ha4YaJjia MaTEMaTHYECKOT0 aHAJIM34,
reomerpus) 3a 10 kiaacc

11 kiace
1. ®ynkuuu v ux rpaduku
Onemenrtapubsle pyHkimu. Mcecnenopanue ¢pyHKIui 1 mocTpoeHre ux rpadukos
arieMeHTapHbIMU MeTo1aMu. OCHOBHBIE CITOCOOBI TpeodpazoBanus rpadukos. ['paduku
byHKuui, conepxamux Moayiu. ['paduku cinoxHbIX GyHKIUN.
2. Ilpeaen pyHKIUM M HENIPEPHIBHOCTH
[Tonstue npenena pyHxun. OHOCTOPOHHUE MIPEIENbI, CBOWCTBA MPEIEIIOB.
HenpepbiBHOCTH QyHKIIMI B TOUKE, HA HHTEpBaje, Ha OTpe3ke. HempepbIBHOCTH
aJIeMEeHTapHbIX (PyHKIMA. Pa3pbiBHBIE QyHKIUY.
3. O0paTHble QyHKUNH
[Tonsitue o6partHoit pynkuuu. Bzaumuo o6patueie pynkunu. O6patHbie
TPUTOHOMETPUUYECKHUE (PYHKITUH.
4. IlpousBoaHas
[Tonstue nponssoaHou. [Ipon3BoHAs CyMMBI, Pa3HOCTH, IIPOU3BEICHUS U YaCTHOTO
nByx Qynkiuii. HempepsiBHOCTD (DyHKIIHIA, MMEIOIIHUX TIPOU3BOIHYIO0, TU(depeHIHAal.
[TpousBoanbIe neMeHTapHbIX GyHKIMI. [Ipon3BoaHas crnoxxHOM QyHKINU.
[TpousBoaHast 06paTHON (HYHKITUH.
5. IlpumeHeHne IPOU3BOTHOM
Maxkcumym 1 MUHUMYM (QYHKIUH. Y paBHeHHE KacaTenbHOU. [IpubnmxeHHble
BbIuncienus. Teopemsl o cpennem. Bo3pactanue u yosiBanue ¢pyHkiuii. [IpousBoHbie
BBICIIMX MOPAIKOB. BeinykiocTs rpaduka GyHKIMN. DKCTpeMyM QYHKIIUH C
€AMHCTBEHHOW KPUTUYECKOM TOUKOU. 3a1a4yll HA MAKCUMYM U MUHUMYM. ACHMIITOTHI.
Hpobno-nuueitnas yukuus. [locrpoenune rpadukoB GyHKIHI ¢ TPUMEHEHUEM
IIPOU3BOJHOM.
6. IlepBooOpa3Hast U MHTErPaJ
[TonsiTue nepBooOpa3HoO. 3aMeHa MEPEMEHHOM U UHTErpUpOBaHue 1o yacTsaM. [Tnomanm
KpUBOJMHEIHOM Tpaneruu. OnpeneneHnbiii uaTerpai. [IpubmkeHHoe BRIUMCICHUE
onpeneneHHoro uurerpana. ®opmyna Herotona — Jleitonuia. CBoiCTBa ONpeIeIeHHbBIX
uHTerpasnoB. [I[puMeHeHre onpeeIeHHbIX UHTETPAIOB B TEOMETPUUYECKUX U (PU3UUECKUX
3anavax. [lonstue nuddepeHIMpoBaHHOTO YpaBHeHUS. 3aAaud, TPUBOISIINE K
muddepeHnaIbHbIM YPaBHEHUSIM.
7. PABHOCWJILHOCTH YPABHEHUIl U HEPABEHCTB
PaBHOCHIBHBIC IPeOOpa30BaHMs YpaBHEHUH U HEPABCHCTB.
8. YpaBHenusi-caeacreus
[loHsATHE ypaBHEHUA-CIEACTBUA. BOo3BeIeHNE YPABHEHUS B UETHYIO CTEIICHb.
[ToTenupoBanue JorapupmMudeckux ypaBHeHui. [IpuBeaenne mogo0HbIX YWICHOB
ypaBHeHHs. OCBOOOXKICHHE YpaBHCHUS OT 3HaMeHaTe . [[pumeHnenne
Jorapu(MUYECKUX, TPUTOHOMETPUIECKUX U IPYTUX (HOPMYIL.
9. PABHOCWJIBHOCTH YPABHEHHH U HEPABEHCTB CUCTEMAaM
Peurenne ypaBHEHUN C IOMOIIBIO CUCTEM. Perienne HepaBeHCTB ¢ IOMOIIBIO CUCTEM.
10. PaBHOCHJIBHOCTH YPABHEHHH HA MHOKECTBaX
OcHoBHbIE NOHATHS. BO3BEIEHNE YpaBHEHUS B UETHYIO CTENIEHb. Y MHOKEHHUE YPAaBHEHUS
Ha ¢yHKIU0. JlorapudmMupoBaHue u MOTEHIIMPOBAHUE YpaBHEHUH, IPUBEICHNE
M0I00HBIX YJIEHOB, MPUMEHEHHE HEKOTOPBIX (POpMYIL.
11. PAaBHOCWJIBHOCTH HEPABEHCTB HA MHOKECTBAaX
OcHoBHbI€ NOHATHS. BO3BeieHNE HEPABEHCTBA B YETHYIO CTETIEHb U YMHOKEHUE
HEpaBEHCTBA Ha (QYHKIHMIO, TOTEHIIUPOBAHKUE JTOTapU(PMUUECKUX HEPABEHCTB,



pUBEACHUE MOJOOHBIX YWICHOB, IPUMEHEHNE HEKOTOPBIX (hopmy. Hectporue
HEPaBEHCTBA.

12. MeToa mpoMeKyTKOB /IJIsl YDPABHEHH M HEPABEHCTB

YpaBHEHUS ¥ HEPABEHCTBA ¢ MOAYJIAIMU. METOI MHTEPBAJIOB JIJISl HEMPEPBIBHBIX
GyHKIHHN.

13. Ucnosb30BaHMe CBOMCTB QYHKIMH NPH PellIecHUH YPABHEHUI U HEPAaBEHCTB
Hcnonb3oBanue o01acTei CyiecTBOBaHUS, HEOTPUIATEIILHOCTH, OTPAHUYEHHOCTH,
MOHOTOHHOCTH U SKCTPEMYMOB (DYHKIIMHU, CBOMCTB CUHYCa U KOCUHYCA MPUPEIICHUN
YpaBHEHUI 1 HEPABEHCTB.

14. Cucrembl ypaBHEeHHM ¢ HECKOJIbKMMHU HEU3BECTHHIMM

PaBHOCMIBHOCTE cucTteM. CucteMa-cieactTsue. MeTo1 3aMeHbl HEU3BECTHBIX.
PaccyxneHust ¢ YuCIOBBIMU 3HAYEHUSIMHU IIPU PELLIEHUN CUCTEM YPABHEHUU.

15. BekTopbl B IPOCTPAHCTBE

[TonsATHE BekTOpa B pocTpaHCcTBe. CII0XKEHNE U BBIMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uncio. KoMiianapHble BEKTOPBIL.

16. MeTox KOOpPAMHAT B POCTPAHCTBE

KoopauHaTel TOYKH B KOOPAMHATHI BeKTOpa. CKasIpHOE POU3BEICHUE BEKTOPOB.

17. InauHap, KOHYC, HIap

[Tonsatne nmimHapa. [lnomans nosepxuoctu nunuuapa. Ilonstue konyca. Ilnmomans
MMOBEPXHOCTH KOHYyca. Y ceu€Hunlii konyc. Cdepa n map. Ypasuenue cepsl. Bzanmnoe
pacnionoxenue chepsl U mockoctu. KacarenpHas minockocts K chepe. [Tnomane chepsl.
18. O0bémbI TeJT

O6BEM mpsMOyTONIbHOTO Mapaienenuneaa. O0bEMBI MPAMOI MPU3MBI U UIHH/IPA.
OO0BEMBI HAKIIOHHOM MPU3MBI, MUpaMHIbl U KoHyca. OOBEM mapa u miomaas cepsl.
OOBEMBI IAPOBOTO CETMEHTA, IAPOBOTO CJIOS U IIAPOBOT0 CEKTOpA.

19. IloBTOpEHNE Kypca MaTeMATHKA (AJredpbl 1 HAYAJI MAaTEMATHYECKOT0 AHAJIU3A,
reometpusi) 3a 10-11 kiaccnbl



TEMATHYECKOE IVTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHME KAX/IOU TEMBbI

AJI'EBPA 1 HAYAJIA AHAJIM3A

10 kaace
- Conep:xanue MaTepuaja Koa- XapaKTepHCTHKA OCHOBHBIX BH/I0B OcHoOBHBIE
& -g- BO AeTeIbHOCTH yqenzma 5 HANPABJIEHH
= (Ha ypoBHe Y4eOHBIX el cTBHIi)
s 5 4acoB BOCIIUTATEIb
= E‘ HOW
AeATeJILHOCTH
10 knacc 213151617
Inasa |. [lencrBuTenbHble YKCna 18 Haxoaute cym™my OeckoHeuHO yObiBaioiei reo-
smeTpHueckoft nporpeccuu. [lepepoauts Gecko-
I Llennie ¥ pauMoHaNbLHBIE uHCIA 2 HEUHYIO NMEepHOAHYeCcKY0 Jpo0b B OOLIKHOBEHHYIO
Apo0b.
2 JeiteTeuTenbHEE YHCAA 2 [puBoaMT: npUMepw (1aBaTh  OMpeaeieHHe)
3 BeckoHeuHO YGLBAOWAS TeoMe- b apudMeTHUECKHX KODHEH HATYpalbHOM CTeneHM.
TpHuecKasi MporpeccHs [MosicHATL HA MpHMEpax MOHSATHE CTENEHH ¢ Jo-
OLIM JICHCTBHTENLHLIM MOKAlaTeleM.
4 ApndmeTHueckHil KOpeHbL Haty- 4 [MpuMensiTh npaBWia JAcHCTBHI ¢ pagHKaTaMH,
PATLHON CTeneHu BLIDAKEHHAMH CO CTENEHSAMH C pallHOHATLHBIM
nokasarejieM (Mmo0OLIM AeHCTBHTELHEIM MOKazaTe-
5 CreneHb ¢ palMOHATLHEIM M 5 7eM) TPH BBINHCACHHSIX M NPeoGPa3OBaHMSX Bbi-
JNeACTBHTELHLIM NOKA3ATENSIMH paxeHui.
JloKa3wlBaTh TOX/ECTBA, COAEpXallHe KOPeHb Ha-
Ypok 0606"“;"“" e 2 TYPATLHOM CTENEHH M CTENeHH ¢ JIOOHM Jefl-
RN S CTBHTE/ILHLIM TOKalaTeleM, MNPHMEHSS paliHyi-
HEIE CMOCOOHI.
KowTponshas paGora Ne | I TpHMEHATL YMEHHS TPeoOpa3OBHIBATE BHIPAXE-
HHS W J10Ka3LIBAThL TOXJECTBA MPH pPellIEHHH 3a-
Nau MOBLIMIEHHON CNOKHOCTH
Inasa Il. CreneHHan ¢yHkuua 18 Mo rpadukam creneHHbIX QYHKUMI (B 3aBHCHMO- 2,3,5,7
- CTH OT NOKa3arens CTeNeHH) ONMUCHLIBATL MX CBOMH-
6 Crenennas dyukums, e€ cBofcr- 3 ¢TBa (MOHOTOHHOCTH, OFPAHHYEHHOCTH, YETHOCTS,
Ba W rpapuk HEYETHOCTD).
CtpouTh cxematuuecku rpaduk creneHHON dyHK-
7 Bsauuio obparHiic QyHKIGH 2 LMK B 3aBHCHMOCTH OT NMPHHAICKHOCTH MOKa3a-
8 PasHocHIBHBIE YPaBHEHHSI W He- 4 TeAs CTENEHH (B aHANIMTHYECKOH 3amucH paccma-
papeHcTBa TpHBaeMoH (YHKIIMH) K OJHOMY M3 paccMaTpH-
BaeMbIX UMCJIOBHLIX MHOXECTB (MM mnoKasarensix,
9 UppaumoHansHbie ypaBHeHHS 4 NPHHALICKAIHX MHOXECTBY LEABIX UHMCeA, TNPH
0 " ) MOOLIX JICHCTBHTEALHBIX [OKalaTensix) W mnepe-
| PpalMOHANLHEIE HEPABEHCTBA QHCASTL €6 CBOWCTEA.
VpoKx 0GOGHICHHS M CHCTEMATH- 3 Onpenensts, sipnsiercess a4 GyHKuUMsS 06paTHMOM.

3alHH 3HAHUK

KonrponsHasi pabora Ne 2

Crpouts rpaduk cnoxHo#t dyHKuMH, Apo6HO-pa-
LHOHATLHON (YHKLIMM IEMEHTAPHBLIMH METOJAMH.
[MpuBoaAMTL NpuMepsl cTeneHHBIX GyHKUMA (3a-
JaHHBIX ¢ noMouisio dopmyasl win rpaduka), 06-
NAJA0MMX  3Q1aHHBIMM  CBOMCTBAMM  (Hanpumep,
OrpaHHueHHOCTH). PaIusiCHATL CMBICT TNEpeuHc-
JICHHBIX  CBOMCTB. AH&IM3IMPOBaThL  TOBEACHME
GyHKUMIH Ha pavIMUHBIX yuacTKax o0nacTH onpe-
JC/ICHHS, CPaBHMBATL CKOPOCTH  BO3pacTaHMsl
(vOuiBanmsi) yHKumit. DOpMyIHPOBaTL Onpeaesie-
HHS NePeuHCICHHBIX CBOMCTB.

Pacno3HaBaTh paBHOCHILHBIE NPeoOpa3oOBaHus,
npeoOpa3oBaHusi, NPHBOASAIIME K YPABHEHHIO-
CJIEACTBHIO.




masa lll. MokasarensHas GyHKUMA 12 | Mo rpaduxam nokasatersho yskumn omwcki- (2,3.5,7
BaTh €€ CBOHCTBA (MOHOTOHHOCTH, OrpaHHYEH-
11 MokazarensHass  yHkumus, e€ 2 HOCTB).
cBoicTBa M rpadmk [MpHBOAMTL nNpUMepHl MoKasarebHON YHKLIMH
(3ananHO# ¢ nomomukio GopMyan WiH rpaduka),
12 [MokazareasHbie VPaBHCHHSA 3 obGnanamouieit 3anaHHLIMH  CBOMCTBAMH (Hanp"-
MEp, OrpaHH4YeHHOCTH). PaspicHATL CMBICA nepe-
13 IMokazarensHule HepaBeHCTRA 3 M e S L
14 CHCTEMBI TIOKA3ATEALHBIX YDaB- 2 AHaIH3HPOBATEL NoBeleHHe QYHKUMI Ha paviny-
HEHMIl M HEPABEHCTR HBIX YuacTKax oG/acTH onpeieieHHsi, CPaBHHBAThL
CKOpocTH Bo3pactaHus (yObiBaHusi) yHKIMM.
Ypok 0GOOIIEHHS! W CHCTEMaTH- | @OpMYIIHPOBATL  ONpEJeieHHs  NEPeUHCIeHHBIX
JalMH 3HAHUH CBOHCTB.
Pemats npocreiiiiiie nokKasartelbHLIC YPaBHEHMS,
Kourponshas paGora Ne 3 | HEPABEHCTBA M MX CHCTEMBI.
Pemath nokasateJbHBIE YPAaBHEHHS METOAAMH
PaIOKEHHS HA MHOXKHTENH, CnocoOOM 3aMeHBI
Inaea V. Jlorapupmuueckan pyHKums 19 Buinonusts npocreiiiuie npeoOpa3oBaHMs Jora- 3,5,7
pHOMHUECKHX BLIDAKEHHI C HCMOIL3OBAHHEM
15 Jlorapudmel 2 cBoitets norapudmoB, ¢ nomolsio Gopmyn nepe-
xoza.
16 Caoiictsa norapudmon 2 Mo rpaduky norapudmuueckoit GyHKUMH ONH-
chIBaTh €€ CBOMCTBA (MOHOTOHHOCTh, OFPAHHUEH-
17 JleciTHUHBIE W HATYpaIbHbIC 3 HOCTD)
norapumsl ’
18 Jlorapudmuueckass yHKIHS, 2 [MpuBoaNTL NMpHMepsl JorapudMuueckoil GYHKLMH
e€ cBoficTea U rpadmk (zananHOi ¢ momoumkio dopmyasl win rpaduka),
o0nanaomeit 3a1aHHLIMH  CBOICTBAMM  (HanpuMep,
9 Tlorssmdeimmcn yoamciEs 2 OrPaHHUEHHOCTH). PasBSICHATL CMBICI MEPEUHCIICH-
20 Jlorapudmuueckne HepaBeHCTBA 4 HBIX CBOHCTB.
AHaIM3KMPOBaTL noBeaeHHe GyHKUMH Ha paviMu-
Ypok 0000LIeHHSI ¥ CHCTeMaTH- 2 HBIX yuacTKax o0/acTH OnpeaeneHusi, CpaBHHUBATL
JaLUNK JHAHHH CKOpOCTH BoO3pacTaHusi (yOniBaHMsi) GYHKUMM.
NMUPOBATL  ONPEIENCHHS  NepedHCIeHHBIX
KouTponsHas pabora Ne 4 l mhgn_ - o ¥
Pemats npocreiime norapudmMuuecKHe ypaBHe-
HHS, JorapudMHUecKHe HepaBeHCTBA M MX CHCTe-
mbl. Pemars snorapudmHuecKkue ypaBHEHHMSI pai3-
JIMUHBIMH METOIAMH.
Pacnosxasats rpaduku M cTpouts rpaduk sora-
pudmuueckoit dyHkuMK, wHenoawdys rpadono-
CTPOMTENIH, M3yuaTh CBOHCTBA (YHKIMH 1O rpa-
¢dukam, dopmyaHpoBaTh MMOTE3sl 0 KOJHUECTBE
KOpHe#l ypaBHeHMi, coaepxaumx norapudmuue-
ckyil0 GYHKUMIO, M TpoBepATL MX. BumoausTts
npeobpa3oBaius  rpaduka  norapudMHuecKoi
GYHKIMK: Napauvie/ibHBIA MEPEeHOC, pacTskKeHHe
(cxaTtue) RIOAL OCH OpPAMHAT (MOCTPOEHHE TIpa-
¢uKoB ¢ MoayasaMH, nocTpoeHune rpaduka obpar-
HOM yHKLMK).
[MpumensaTs cBoitctBa norapudmuueckon ¢vHK-
UMM MPH PEIEHWH NPHKIAIHBIX 3a2a4 M 3aj1ay
MOBBLILICHHON CJIOXHOCTH
Mmasa V. TpuroHometpuueckne Gopmynb! 27 nepeson;i{ns rpaycHyio Mepy B paiHaHHyio  06- 2 3 5 7
patHo. HaxoauTh Ha OKDYXHOCTH TOJOKEHHE
2 Pagmannas mepa yria ! TOUKH, COOTBETCTBYIOILEH AAHHOMY JCHCTBHTEb-
HOMY UHCIIV. _
22 [MToBOpPOT TOYKM BOKpYr Hauana 2 Haxonuts 3HAaKM 3HaueHHWH CHMHyca, KOCHHYCa,
KOOp/IHHAT Baumuca qyHeaa.
BISIRNISITH 3aBHCHMOCTL MEXIY CHHYCOM, KOCHHY-
3 Onpezenenme cinyca, KocuHyca : COM, TAHTEHCOM OAHOro M TOro xe yma. [lpu-
H TaHICHCA yima MEHSTB JAHHBIC 3aBMCHMOCTH /LIS 10KA3aTe/NLCTRA

reHeca

KECTBax. |




TpHUMEHSITL NPH NPe0OPaZOBAHHSAX W BHIUHCICHH-

25 3aBHCHMOCTE  MEXKIY CHHYCOM, 2 X (OPMYJBI CBSI3H TPUTOHOMETPHUECKHX (yHK-
KOCHHYCOM H TAHI€HCOM OIHOIo LKA YITIOB a U —a, ¢)opuy11u cnoxeHus, dopmy-
M TOrO Xe yrna bl JIBOHHBIX W TOJOBHHHBIX YIVIOB, (OPMYJILI
npuBeaeHHsi, GOPMYILI CYMMBI H Pa3HOCTH CHHY-
26 TpuroxomeTpuyeckie ToxaecTsa 3 COB, CYMMbI H Pa3HOCTH KOCHHYCOB, MpPOM3BeJe-
27 | Cunye, KOCHHYC M TaHIeHc 1 HEN CHEYOOR . KOCHHYCOS.
YIIOB @ M —a JloKa3uiBaTh TOXJIECTBA, TPHUMEHSIS pavIHYHBIE
METO/ILI, MCIO/L3YS BCE H3YUeHHBIE (HOPMYJIBI.
28 @OpMYJIbI CIOKEHHS 3 [MpuMeHsATL Bce M3yuYeHHBIE CBoicTBAa M opmy-
JBl NPH peleHHH NPHUKIAAHBIX 3a1auy W 3ajay
29 | Cunye, KOCHHYC M TaHTEHC 2 MOBBILEHHON CIOXHOCTH
JIBOHHOIO yria
30 CHHyC, KOCHHYC M TaHTEHC Mo- 2
JIOBHHHOIO yIia
3l @opMyJILl TIPHBEICHHS 2
32 CyMMa W pa3HOCThL CHHYCOB. 3
CyMMa M pasHOCTL KOCHHYCOB
Ypok 006001IEHHsT W CHCTEMaTH- 2
JalMH 3HAHUMA
KouTtponshas pabora Ne 5 |
nasa VI. TpuroHomeTpuueckue 18 | YMeTh HaxoIMTh apKCHHYC, apKKOCHHYC, apKTaH- | 2,3, 7
ypaBHeHus TeHC JICHCTBHTEILHOIO YHCIA.
[MpuMeHsITL CBOMCTBA apKCHHYCAa, apKKOCHHYCa,
33 YpaBHeHue cos x = a 3 apktaHreHca uucaa. [Mpumensts dopMyisl a1 Ha-
3 YpaBHeHHe sin x = a 3 XOXK/JIEHHSI KODHEH YpaBHEHHH cosx=a, Sinx=a,
lgx=a. YMeT, pelath TPHIOHOMETPHYECKHE
35 YpaBHeHue g x = a 2 YPaBHEHHS: JIMHEHHBIE OTHOCHTEJILHO CHHYyCa, KO-
CHHyCa, TaHreHca yma (uMcia), cBoasiiMecst K
36 PemieHue  TPHTOHOMETPHUECKHX 5 KBAIPATHHIM M JAPYTMM aireGpaHvueckuM YpaBHe-
YPaBHEHHH HHSIM TOIE 3aMEHB HEHW3IBECTHOrO, CBOASIIHECH K
NPOCTEHIIHM TPHTOHOMETPHUECKHM  YDABHEHHSAM
37 IMpumepsl peuieHus npocreit- 2
Nnocjie PaVIOKEHHs] HA MHOKHTEIH.
KR TP MR - Pewars oaHOpOIHHE (NMEpBOfl M BTOPOH CTereHH)
PaBCHCTB YDABHEHHSI OTHOCHTEILHO CHHYCA M KOCHHYCa, a
L r— Ucnons3osath METOA  BCIIOMOraTebHOIO  YIvia.
[MpuMeHSITL METOA NpeABapHTEILHON OLIGHKH Jie-
BOW W MpaBo# uactedl ypaBHEHMSl. YMETh NpHMe-
Kontponbhas paGora Ne 6 I HSITH HECKOILKO METOIOB NPH PELICHHH YpaBHe-
HHs. Pelnarts HecNOKHBIE CHCTEMBI TPHIOHOMETPH-
yeckHX ypaBHeHM#l. Peiath TpHroHOMeTpHuecKHe
HEPaBEHCTBA C MOMOLILIO eIHHHUHON OKPYKHOCTH.
TpUMEHSITL BCE M3YUEHHBIE CBOVMCTBA M CMOCOOMI
pelLIEHHUS! TPUTOHOMETPHYECKHX YDABHEHHMA M He-
PaBEHCTB NPH PElIEHHH NMPHKIAIHLIX 3a1a4 W 3a-
Jau TIOBLILIEHHON CJIOKHOCTH
WroroBoe nosropexue 24




11 kaacc

Conep:xanue MmaTepuaja Koa-Bo XapakTepuCTHKA OCHOBHLIX BH/10B OcHOBHBIE
_g qaCOB AeATeJIbHOCTH YYeHHKA HAIIPABJIeHHs]
5 g (Ha ypoBHe y4eOHBIX AeicTBHI) BOCTIHTATENLH
E % oi
== NeSITeJbHOCTH
11 xnacc 2,357
Inaea VIl. TpuroHomeTpuueckue 20 Mo rpadukam dyHKUMI ONMMCHIBATL MX CBOMCTBA
PyHKuMmn (MOHOTOHHOCTh, OrpaHMYEHHOCTh, YETHOCTH, He-
YETHOCTD, NMEPHOAHYHOCTS).
38 g%ac;:a?;z‘:’n:”e"':::o:o“:‘?“' 3 IMpuBOIHTL NMpHMepsl GYHKUMHA (3A1aHHBIX ¢ MO-
» Lo moubio dopmynsl uan rpaduka), obGnasaloUIMX
uecKuX (yHKuHi 3a/JaHHBIMM CBOMCTBAMM (HanpHMep, OrpaHHYeH-
39 YeérHoCcTh, HEUETHOCTh, NEPHO- 3 HOocTH). PaswpiCHATL  CMBICA  MEPEeYHCIEHHBIX
JUYHOCTL  TPHIOHOMETPHYECKHX CBOWCTR.
byHKum# U3o6paxars rpaduku cloXHBIX GYHKUMA ¢ no-
40 CBOMCTBO (YHKIMH y= COSX M 3 Mol rpadonocTpouTenelt, ONMMCHIBATE  MX
eé rpadmk CBOHCTRA.
) Pemats npocrefiiiine TPUrOHOMETPHUECKHE Hepa-
41 CroficTBO ¢QyHKUMH y=sinx H 3 BEHCTBA, MCMOALIYS rpadHK yHKUHH.
e¢ rpaduk PacnoszHaBath rpadMKM  TPHIOHOMETPHUYECKHX
42 | CpofictBo dyHKuMH y=1gx M 2 dyHKumit, rpadukn 0OGPaTHHIX TPHIOHOMETpHYe-
eé rpadmk ckux yukumit. [puMeHATL ¥ J0Ka3bIBaThL CBOM-
cTBa 0OPaTHBIX TPHTOHOMETPHYECKHX (YHKIIHH.
43* | O6paTHLe TPUTOHOMETPHUYECKHE 3 Crpouts rpaduku vieMeHTapHBIX (yHKUMH, HC-
byHKIMH noib3ys rpadonoCTpOUTENIH, H3y4YaTh CBOKMCTBA
aneMeHTapHeIX GyHKUMH no ux rpaduxam, dop-
Ypok 0000LIeHHSI M CHCTEMaTH- 2 MYJIHDOBAaTh THMOTE3Ll O KOJIMUYECTBE KOpHeH
JallHH 3HAHHH YPaBHEHH, CcOIepXALIMX IUeMEHTapHble ¢yHK-
LMK, ¥ TIPOBEPSTHL MX.
KourtponsHas pabora Ne | | Bumonusats npeoGpazopaHusi rpadMKOB 3/IeMEH-
TapHLIX (QYHKUMA: napauiebHBIR nepeHoc, pac-
Mmaea VIIl. NpoussogHan 20 TpHBOAMTL MPUMEPLI MOHOTOHHOM umcaoBo# no- || 2.3 57
N eé reoMeTpuuYeckKun CMbICn CIeI0BaTeNLHOCTH, MMeolel npeaen. Buunensits
npeaeasl nocieaoBaTenbHocTel. BrisicHATH, sSiRIS-
44 Mpou3soanas 3 eTcs JIH TOoC/eAoBaTeIbHOCTL cxoasuieses. Mpu-
45 Mpon3soaHasi creneHHOR dyHK- 3 BOANTL NpUMEphl DYHKIMH, SRISIONIHXCS Henpe-
" PLIBHBIMH, HMMEIOIIHX BEPTHKAILHYIO, TOPH30H-
TAILHYI0 aCHMINTOTY. 3anuchiBaTh YPaBHEHME
46 Mpasuna auddeperHuuposanus 3 KAXI0H M3 ITHX acHMNTOT. YMeTh no rpadmky
47 TpOMIBOIHEIE HEKOTOPHIX 3e- 4 GYHKUHH OnpeaesTh NMPOMEXYTKH HenpephIBHO-
MEHTAPHBLIX (bYHKIHA CTH M TOYKH pa3lphiBa, €CAH TaKHEe HMEIOTCH.
YMeTh 10Ka3LIBaThH HEMPEPHIBHOCTL (YHKIIHH.
48 leomeTpiueckuit cMbica Mpom3- 4 Haxomuts yrmioBo# Ko3hdHIMEHT KacaTeabHON K
BOJHOM rpaduky GyHKUMM B 3anaHHOM Touke. Haxoamts
YDOK 00001ICHHS U CHCTEMAaTH- 2 MTHOBEHHYIO CKOPOCTH [ABHACHHSI MaTepHaIbHON

3alHH 3HAHUA

KoutponsHas pabora Ne 2

TOUKH.
AHanH3HpoBaTh noseaeHHe GyHKUMH HAa pavivy-
HBIX yuyacTKax o0/1acTH ONpeaesieHHsi, CpaBHHBATh
CKOpOCTH Bo3pacTaHusi (yOniBaHMs) GyHKLMIL.
HaxonuTs mNpOM3BOAHBIE 3MEMEHTapHBIX GyHK-
uuit. HaxoauTs nMpOM3BOAHBIE CYMMBI, MPOM3BE/e-
HHSL M 4acTHOroO ABYX (YHKIMI, NPOM3BOIHYIO
cnoxHoit dyukuun y=f(kx + b).

OOBSICHSITL M WUTIOCTPHPOBATL MOHSTHE Mpejaena
nocneaosareabHOCTH. [IpUBOAWTE NpUMEpH noO-
CJIEI0BATEILHOCTEH, MMEIOLIMX Npejaea W He HMe-
IOIIMX Tpeaena.

IMons3zoBaThest TeopeMoit O mpejene MOHOTOHHOM
OrpaHHUEHHON MOC/NEA0BATENLHOCTH.




masa IX. MpumeHeHne npoussogHon 18 Haxonuts BTOpylo mnpoMsBoayio u yckopenme | 2,3,5,7
K MCcUIeoBaHMNIo PyHKUMA npoiiecca, ONMHUCHIBAEMOTO ¢ MOMOUILIO (hOPMYJILL.
HaxoauTs nMpoMeXyTKH BO3pacTaHusi U yOLIBaHMs
49 Bospacranue u yOniBaHHe (yHK- 2 d)yuxilmu. po P y
MM
50 OKeTpeMyMbl YHKLIHH Jloka3eiBaTh, uTO 3ajaHHasi GyHKUMS Bo3pacraer
(yObIBaeT) Ha yKa3aHHOM TPOMEXYTKE.
I lpumerente  nponIBOTHOR K 4 HaxoauTh TOUKH MHHHMYMA M MaKCHMyma (WHK-
nocTpoeHuio rpadukoB  yHk- —
il Haxonuts Haubonbillee ¥ HaMMEHbINEE IHAYECHHUS
52 Haubonuiiee W HauMeHblIee 3 GyHKuUMH HA OTpe3ke.
IHaueHHs! YHKLMH Haxoauts HauGonblllee W HaMMEHbIIEE 3HAYCHUS
byHKIMH.
53* | Bunykuocts rg:d’"""’ dyrKwm, 3 Wcenenorats GWHKIMIO C TOMOUILIO MPOH3IBOI-
TOUEN. DEpeen HOH M CcTpPOWTHL €€ rpaduk.
Ypok 0000LIEHHS! M CHCTEMaTH- 2 [pHMEHSTL NPOH3BOAHYIO MPH PELIEHHH TEKCTO-
3aLHH 3HAHUN BBIX, TEOMETPHUECKHX, (DHUIHUECKHX W APYrHX 3a-
aav
KourtponsHas pabora Ne 3 |
Mmasa X. Wkrerpan 17 | Buumcaste npuGnmxénsoe 3mauenme miomam || 2,3,5,7
KPHBOJIHHEHHON Tpaneumu.
54 Meproobpa3zHas 2 Haxomuts neppooGpasHnie dyHKUMA: y= X7, e
55 lNpasuna HaxoXjJeHHs NepBOOL- 2 pe R, y=sinx, y=cosx, y=1gx.
Pa3HBIX Haxoaute neppooGpaszunie dyHKIHH: f(x) + g (x),
kf(x) u flkx+b).
56 lnowans KpHBOTHHEAHOR Tpa- 3 BuluueaaTs miomaaM KpHBOAMHEHHOH Tpaneunu
P e s ¢ nomottsio dopmynsl Hulotona—JleitGHuua.
51 BriuncneHne MHTErpaion HaxonuTe npHOGAMXKEHHLIE 3HAYEHHS HHTENPAIOB.
58 Buunc/ieHNe miowanelt ¢ NoMo- BuMHeAsITH MUIOMIAAL KPHBOIMHEHHON Tpaneiumu
UIBIO HHTETDAIOR ¢ MOMOLIBI0 MHTErpaia
59 [MpumMeHeHHe MPOHIBOAHON W 2
HHTEIpAIa K PpelIeHHI0 MpaKTH-
YeCcKHMX 3aj1ay
Ypok o0oOuieHHs H CHCTEMAaTH- 2
3ALHH JHAHUA
KoutponwHas pabora Ne 4 |
Mmasa XI. Kom6uHaTopuka 13 | INpumensTs npu pemeHun 3azau meron marema- | 2,3,5,6,7
THUYECKON MHAYKLMH.
60 lpaBuno npou3sseaeHus 2 [MpuMeHsITL NMPaBWIO MPOW3BEACHHS NMPH BLIBOJIE
dbopMyIN uMCaa NepecTaHOBOK.
6l Mepecratonk : CoanaBath MateMaTHueCKMe MOJEAH Uil pelleHHs
62 PaiMeleHns 9 KOMOMHATOPHBIX 3aZau C [OMOIILIO MOACYETa
UHCNA pa3MellieHHi, NepecTaHOBOK M COUETaHHM.
63 CouertaHusi H MX CBOHCTBa 2 HaxoauTs YHCI0 NEepecTaHOBOK ¢ MOBTOPEHHSIMH.
Pewate KoMOMHATOpHBIE 3agauM, CBOAsLIMECS K
64 buxom HeioToHa 2 MOACYETY YHMCIA COUCTAHHH C NMOBTOPEHMSMM.
IMpumensts dopmynry 6uHoma HeioToHa.
ipf:uomlﬁzﬂm I LR 3 lMpu Bo3BeneHMH OHHOMAa B HaATYPAILHYIO CTe-
NeHb HAXOAHTL OMHOMHAILHBIE KO3DODHIUMEHTH
npu nomoiuu tpeyroabHuka [lackans
KoutponsHas pabora Ne 5 | P =
masa XIl. nemeHTbl Teopun 13 IpUBOIMTL NpPHMepH! CTyualiHEIX, AocToBepHX | 2,3,9,7
.epomocreﬁ HEBO3MOXHBIX COOBITHH.
3HaTh onpeaeseHHe CYMMBI H TPOM3BEAECHHS CO-
65 CoObiTHsi | ObiTHil. 3HaThL onpeaeseHHe BEPOSITHOCTH COOLI-
KoumGumamms coOhrmyfl. Tipoms- ) THSI B KJIaCCHUECKOM TMOHHMAHHH.
S s [NpuBOAMTL NpPHMEPHl HECOBMECTHBIX COOBITHIA.
HaxoauTs BepOSITHOCTL CYMMBI HECOBMECTHBIX CO-
67 BeposiTHoCTL COOBITHS 2 OurTiit. HaxoauTs BEPOSITHOCTL CYMMBI NPOH3BO/L-
68 | Croxenue BeposTHOCTEH 2 HBIX COGLITHH.
WUmets npesacrarneHue o0 YCJIOBHOH BEpOSTHOCTH
69 Hesasucumbie coOurThsi. YMHO- 2 coOuiTHit. 3HaTHL CTpPOroe onpeesieHHe He3aBHCH-

XKEHHE BeposiTHOCTEH

MOCTH JBYX COOBITHH.




70 CratucrHueckasi BepOSITHOCTh 2 WUmeth mpejacTaRneHHe O HE3ABHCHMOCTH COOLI-
THi#f W HaXOAMTL BEPOSITHOCTL COBMECTHOIO Ha-
yDOK 0000LIEHHA WU CHCTEMAaTH- | CTYIUIEHHSI TAKMX COOBITHH.
JaLUHH 3HAHHA BRIMMCASTE BEPOSITHOCTD MOJYYEHHSI KOHKPETHOrO
YyMCNa yCrexoB B HenbiTaHuax bepHymuin
KonTtponsHas pabora Ne 6 | y Py
Inaea Xlll. Cratucruka 9 3HaTh NMOHATHE CyvaitHOW BEJMUMHBI, NPeEACTaB- 2,35
JSTH pacnpejesicHHe 3HauUeHHH JHCKPEeTHOH ciy-
71 CayuaitHble BEIHUHHBI 2 yailHOM BEJAMYMHBI B BHJE YaCTOTHOH TaOaMLIBI,
" MOJKIOHAa 4acToT (OTHOCHMTEJNBLHBIX YacToT).
n LleHTpanbHbie TCHACHUHH 2 [MpeacTarisiTh pacnpeie/ieHHe 3HAYEHHI Hernpe-
73 Mepu pasbpoca 3 PLIBHOH C/TyuaiHOM BeNTHUMHLI B BHAE YaCTOTHOM
TabMMLBI M THCTOrPaMMBI.
YDOK 0000IICHHS! U CHCTEMAaTH- | 3HaTL TOHSATHE reHepaibHON COBOKYITHOCTH M
JalMK 3HAHHH BeIOOpKH. [1pHBOAMTL NpHMEpEl penpe3eHTaTHB-
HBIX BHLIOOPOK 3HAYEHHWH CJIYUAHHOH BEJTHUMHBL
KoutponsHas pabora Ne 7 | 3HaTh OCHOBHBIC LEHTPANLHLIE TEHACHLHH: MOIY,
MeauaHy, cpeaHee. HaxoauTh LEHTpaibHBIE TEH-
JACHIMH yueOHBIX BHIOOPOK. 3HaTh, Kakasi M3 1IeH-
TPAILHBIX TEHACHUMH HawiydmmM obGpazoM Xxa-
PaKTepPH3YeT COBOKYIHOCTS.
WmeTs npeacTarieHHe 0 MateMarHuecKoM OXMiaa-
HHH. BLIMMCASTL 3HAUEHHE MAaTeMaTHUECKOro OXH-
JAAHHSI CIYYaHOM BEJHUMHBI C KOHEUHBIM YMC-
JIOM 3Ha4YeHHUH.
3HaTh OCHOBHBIC Mephl pa30bpoca 3HaYEHHH Ciy-
yaitHOM BEJIMUMHBL pa3Max, OTKJIOHEHME OT cpej-
Hero W jaucnepcuio. Haxoauts mepwsl pasbpoca
CyYanHOH BEJIMUYMHBI ¢ HEOOJABIIMM YHCIOM pa3-
JIMUHBIX €€ 3HauYeHHH
WroroBoe nosropexHune 26
['eomerpus
10 KJIACC
OcHoOBHBIE
o] K OcHoBHBIE€ BHABI JeATEJILHOCTH HATNIpaBJIeHHUS
0J1-
2 00yJaroumMXxcs BOCIHUTATEILHO
= TeMbl BO
2 4ACOB (Ha ypOBHe YHHBEPCAJIbHBIX Y4eOHBIX it
A e CTBUI) JeATeJbHOCTH
1. Beeoenue. 3
[Ipenmer crepeomeTpum. OOBACHATH, YTO TAKOE TOYKA, psMast U 2,3,5’7
© g OCHOBHBIE TTIOHSATHUA B IOCKOCTb.
e § aKCUOMBI CTCpGOMeTpI/II/I. (DOpMyJII/IpOBaTB AKCHUOMBI CTCPCOMETPHU.
% S 1 DOopMyJIMPOBATh U JI0KA3BIBATH TEOPEMBI O:
= § § —  CyIIECTBOBAHUU IUIOCKOCTH, MPOXOISAIICH
% = § yepe3 JaHHYIO IPSIMYIO U TaHHYIO TOUKY;
3 : § —  TIepeceveHnH MPSAMOI C TLIOCKOCTBIO;
S ¥ 3 —  CyIIECTBOBAHUHU IUIOCKOCTH, MPOXOIAIICH
23 IlepBbie cnencTBus U3 1 4Yepe3 TPU JaHHbBIC TOYKH.
§~ 2 § | akcuom. N300paxarb, 0003HaUaTh ¥ Paclo3HaBaTh HA
S S
§ S, &, | Pemrenne 3amau na yepTexax U3yuyeHHbIE q)nvrypm,
S § MPUMEHEHNUE aKCUOM WJUTIOCTPUPOBATH UX CBOMCTBA.
% & CTEPEOMETPUHU U UX 1 Pemats 3ay1auu, cBsi3aHHbBIE C pacCMOTPEHHBIMU
= CJIEICTBHIA. (urypamu 1 uX CBOMCTBaMHU




2. Ilapannenvnocms npAmbix u

NIEPIEHIUKYIIApax.

MapauICJIbHBIX IBYM ICPIICH AUKYJIAPHBIM

njaocKkocmeil.
[MapaiienbHbIe TIPSMEIE B OOBACHATH, YTO TaKOE: 2,35,7
B npoctpanctse. [Ipu3Hak — TMapauleNbHBIC U CKPEIIMBAIOIINECS
S .
g [apauICIIbHOCTH MPSIMBIX. NIpAMBIC;
2 TIpH3HAK MApATICTbHOCTH —  MapaUleNbHBIC MPsMasi U INIOCKOCTh, JBE
S o TUIOCKOCTH.
= MPSAMOU U TIIOCKOCTH. ocKoc
S ®opMyupoBaTh U T0KA3hIBaTh TEOPEMBI O:
S Pewenue 3amau o reme 2
S . —  CyIIECTBOBAHUH U €JMHCTBEHHOCTH
2, «[TapannenbHOCTh NPAMON o . . .
S IpSMOH, TapauIeTbHOM JaHHOM TPSIMOi 1
S 1 TIIOCKOCTHY MPOXOMSIIEH Yepe3 TaHHYI0 TOUKY;
—  IMpHU3HAKE NapauIeIbHOCTH MPSMBIX;
§ B3anmMHoe pacnonoxenue P P P :
S HPSAMBIX B IPOCTPAHCTBE. — IpU3HAaKe NapajuleIbHOCTHU MPSIMOH U
: Yron Mexay npsmMbIMu. 4 [JIOCKOCTH;
S Konmponvnas paboma Nel — MpHU3HaKe MapaIelbHOCTH TIOCKOCTEH;
§ na 20 mun. —  CYLIECTBOBAaHUU IUIOCKOCTH, MApajlIeIbHON
s [Tpu3nak napanieabHOCTH JaHHO} IIOCKOCTH.
2 IIJIOCKOCTEM. —  mapaJuleNieNHIe]], IPOTUBOJISKAIIUE TPAHU
§ Cy1iecTBOBaHUE TJIOCKOCTH, 4 napajuleenuIena, IpsiMOyTrOJIbHBIMI
§ IapajuIeIbHOM TaHHOU napajuiesenumnes u Kyo, TMHeHbIe
3 mmockocTu. CBoMCTBA pa3Mepsl IPSIMOYTOJIBHOIO
< .
© MapaJUIENbHBIX INIOCKOCTEMN. mapajuieNIenunena;
i Terpasap n — TIMpaMuJia U €€ 3JIEMEHTHI, TPaBUIIbHAS
S’ mapalyICICIIUIICH. nupamMmuaa, TeTpa’ap,
< DopMyIHpOBaTh CBOICTBA NapalIeIbHbIX
2 4 IIJIOCKOCTEM.
3 [ToHnmMaTh OCHOBHBIE CBOHCTBA H300paKECHUS
2 (UrypsI Ha MIOCKOCTH.
§ Pemats 3aaun
§ Konmponvnas paboma No2 1
S
N 3auem Nel 1
S
3. Ilepnenouxynapnocmeo 18
npamoix u naockocmeil.
[TepieHAMKYASIPHOCTH OOBACHSATH, YTO TAKOE: 2,357
MPSIMBIX B TIPOCTPAHCTBE. —  NepIeHIUKYJSPHBIE IPSMBIC;
N [MpusHaK —  NepIeHIUKYJSPHBIE PsMas U INIOCKOCTb,
2 § HepHeH,Z[I/IKyJ'ISIpHOCTI/I ABC MEPECCKAOIHECH TIIOCKOCTH,
& = IIPAMO¥ ¥ TIIOCKOCTH. — IEpHEHIUKYJIAP, ONYIICHHBIN U3 JaHHOU
§' § < | Teopema o mpsmoi, c TOYKH Ha JIaHHYIO TIOCKOCTh, OCHOBaHHE
IS o )
N » = | TICPICHIUKYISIPHOM TCpTICHAMKYIAPa,
NS nnockocTH. CRofcTRA — HaKJIOHHAs, OCHOBaHHUE U NPOCKIINS
N S ) HAKJIOHHOI;
S v S | MepHeHAUKYISIPHBIX
s <= . —  paccTosHHE OT TOYKH JIO0 NIOCKOCTH, OT
X § S | OpsAMOHU U MIOCKOCTH. . N .
2O = NIPAMOM 10 ITapajuIeIbHOU €U NPAMOU,
§ 3 § MEX/]ly TapaJuIeIbHBIMH TIOCKOCTSIMU;
§ ;‘ —  00mui NepueHAnKYJIISIp IBYX
> S CKPEIUBAIOIINXCS PSIMBIX U PACCTOSIHUE
> = [epnienmuxynsp u 5 MEKJLY CKPEIIMBAIOIIMMUCS TPSIMBIMH.
HakKJIOHHas. DopMyIHPOBATh U AOKA3BIBATH TEOPEMBI O:
TeOpeMa 0 TpEX 2 —  JIBYX HEPECEKAIOIUXCS IPSAMBIX,




IIpusnax IPSAMBIM;
MEPIEHANKYIIPHOCTH —  NIpHU3HAKE HNEepICHANKYISIPHOCTH NPSIMON 1
TUIOCKOCTEM. IJIOCKOCTH,
PaccrostHie MexIy 4 —  CBOICTBaX MEPICHANKYISPHBIX MPAMOM 1
CKPEUIMBAIOIIUMHUCS _ TUIoCKoCTH,
NPSMBIMH —  TpEX MmeprneHIuKyIsIpax;
—  IpHU3HAKe NePNeHANKYISIPHOCTH
IJIOCKOCTEH.
Koumponvnasa paboma Ne3 1
®opMyIHpOBaTh M JOKA3bIBaTh YTBEPKACHHE 00
001IeM MEePIeHIUKYJIIPE IBYX
3avem Ne2 1 cK
PEIIUBAIOIIMXCS TIPSIMBbIX.
Pemath 3a1auu Ha BHIYMCIICHUE U
JI0Ka3aTeNbCTBO, HCTIOJb3Ysl H3yUCHHbIC
CBOICTBA, IPH3HAKH M TCOPEMBI.
4. Muozozpannuxu 19
MHororpanHuK 1 OOBACHATE, YTO TAKOE: 2,357
HpH?,Ma' I/I306pa)KeHHe — HpaBHHLHBIﬁ MHOTOI'pPaHHUK.
N IIPH3MBI U IOCTPOCHHUE €¢ 3 @opMyJIUPOBATh U 10KA3bIBATh TEOPEMBI:
L o I
E CEUCHHUH. O MPOTUBOIIOJIOKHBIX I'paHAX W AUATrOHAJIAX
S napajienenunesa;
= [Ipsamas npusma. .
§ I 2 — 4uro  kBagpar 000l  AMaroHau
s ApAJLICTICIIMIICA. OPSIMOYTOJILHOTO  Mapajulelenuneaa  paBeH
S TpsmoyronbHbii 1 CyMMe KBaJIpaToB TPEX €ro U3MepeHMii;
S HapaJlICICIIUIICA. — 4YTO IUIOCKOCTbh, MIE€peceKaromasi MupaMuay u
© Koumponvnas paboma Ne4 1 napajuiesbHass  ©€  OCHOBAaHHMIO,  OTCEKaeT
g, H0J00HYIO0 TUPAMHULLY;
§ [Tupamupa. IToctpoenue — Diinepa.
= MAPaMUJIBI U €€ TIIOCKUX 3 YMETh BHIYMCIIATD!
2 CEUCHMIL. — OOKOBYIO IIOBEPXHOCTH MPSIMOM TPU3MBI;
§ TIpaBHibHAS TUPAMH/IA. 2 —  OOKOBYHO  MOBEPXHOCTb  HPABHUIBHOM
T TIpaBibHbIE A MUpaMUJIbI. 3HATH TSATH TUTIOB
§* MHOT'OTPaHHUKH.
§ Koumponvnas paboma 1 MPaBUIILHBIX MHOTOTPaHHUKOB.
S Nos N3o6paxaTth, 0003Ha4aTh W Pacro3HABATh
Ha 4YepTekaxX HM3YYCHHBbIE MHOTOTPAHHUKHU
3auem Ne3 1 P v g P ’
WJUTFOCTPUPOBATH UX CBOWCTBA, CTPOUTH UX
ceueHus. Pemate 3agaumn
5. Iloemopenue 10
Hmozo 68 K/P-6




11 KITACC

OcHoBHbIE BUbI JIeITEJIbLHOCTH

2
q:)( Tembl Kox-zo ody4yaromuxcsa (Ha ypoBHe
1) 4acoB y I yp . .
& YHUBEPCAJIbHBIX Y4eOHBIX A€ cTBHIl)
1. Bekmoput 6 npocmpancmee. 6
[Tousitie BEeKTOpa B 1 OOBACHSATH, YTO TAKOE: 25,7
IIPOCTPAHCTBE — CDOpMyJ‘II/IpOBaTL OIpeACJICHUS BEKTOPA, €T0
CJI0KEHMe M BEIUNTAHME JUTHHBI, KOJUTHHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB. YMHOXKEHHE BEKTOpa 2 BEKTOPOB,
HA IO —  (GopMyIUpOBaTh U JI0Ka3bIBATh
: TBEPIKICHHUS O PAaBHBIX BEKTOPAX.
R | KoMiuianapHbie BEKTOPHI. 2 YTBEPAIL P p
2 OOBACHATH, KaK OTIPENEISIFOTCS CyMMa U
], | 3auem No4 )
S Pa3HOCTh BEKTOPOB;
S —  (OpMyIMpOBaTh U I0KA3bIBATH TEOPEMY O
N KOOp/IMHATaX CyMMbI BEKTOPOB U €&
< CIICJICTBHS .
= OOBSICHSTB, KaK OIPEICIISACTCS IIPOU3BEICHUEC
s BEKTOpA Ha YKCIIO;
§ —  (OpMyIMpOBaTh U I0KA3bIBATH TEOPEMY O
X KOOp/IMHATAaX MPOM3BE/ICHUSI BEKTOPA Ha
=~ 1 5
S, YHCIIO U, OTTUpasich Ha He€, 000CHOBHIBATH
g CBOMCTBA 3TOH OllEpaLAU
% OOBACHATH, KAKUE BEKTOPBI Ha3bIBAIOTCSI
e KOMIUIAHAPHBIMHY;
—  (opmynupoBaTh U IOKA3bIBATH TEOPEMY
0 Pa3JIOKEHUU BEKTOPA 10 TPEM
HEKOMIUTaHAPHBIM BEKTOpaM
1aTh 3a/1a4H
2. Memoo koopounam 6 15
npocmpancmaee.
KOOpI[I/IHaTBI TOYKH U OOBSCHATH, UTO TAKOE OCh KOOPUHAT, KaK 2,5,7
KOOP/MHATHI BEKTOPA. 6 onpeesnsieTcs KOOpAUHATA TOYKH IO JTAHHOM
OCH, KaK BBOJUTCS U 0003HAYALTCS
CKaJApHOE NPOU3BE/IEHNE NIPAMOYIOJIbHAsI CUCTEMA KOOPAHUHAT B
BCKTODOR 7 HPOCTPAHCTBE, KAK HA3bIBAIOTCS OCH KOODP/IMHAT;
% P 5 3 BBIBOJIUTD M HCIOJIB30BATh B PELICHHSX 3a/1a4
OHmMpoabHas paboma Ne
P P 1 (hopMyIIbI KOOPIUHAT CEPEUHBI OTPE3Ka.
dopMyIHpOBaTh ONpe/eIeHHE KOOPANHAT
Sauem Nos 1 BEKTOpa B MPSMOYTOJIBbHOIN CHCTEME KOOP/IHHAT;

«Koopounamwt u 6ekmopui».

(hopMyIHpOBaTh U I0Ka3bIBATh TEOPEMY O
KOOpJIMHATaX paBHBIX BEKTOPOB U TEOPEMY O
BBIPAKEHUH JUIMHBI BEKTOPA YEpE3 Er0
KOOPJMHATHI; 00BACHATH, KaK ONpeneseTcs
YroJl MEX/Ty BEKTOPaMH, ¥ BEIBOJAUTH POPMYITY
KOCHHYCa yIJla MEX]ly BEKTOPAMH Yepe3

UX KOOPIMHATHI (OPMYIHUPOBATh U 1OKa3bIBATh
TeopeMy O KOOpJMHATaX MPOU3BEIECHHUS BEKTOpa
Ha YUCIIO U, OMUPAACH Ha He€, 0OOCHOBHIBATh
CBOICTBa ATOM OINEpALINN.

DopMyIUPOBATH OIIPEEICHNUE CKAJSIPHOTO
[IPOM3BEIEHUS BEKTOPOB, 00OCHOBBIBATH €0

CBOIICTBa U BBIBOJUTH (l)OpMYJ'Iy CKaJIApHOTO




MIPOM3BEIEHUS Yepe3 KOOPIUHATH BEKTOPOB
Pemate 3amaum, HCIONB3ys MPUOOPETEHHBIC
3HAHUS

3. Huaunaop, konyc, wap.

I'eomempuueckue ¢uzypol ¢ npocmpancmee

Humaap

Konyc

Cdepa

Koumponvnas paboma Ne6

3auem Ne6

N N NIE S

OOBACHATD, YTO TAKOE:

— UWIMHID U €T0 3JIEMEHTHI, IIMITNHAPHIeCKas
ITOBEPXHOCTH, OCEBOE CEUCHNE MMINH/IPA;

— Mpu3Ma, BIMCaHHAs B HWJIMHID, OTIMCAHHAS
OKOJIO IMJIHHIPA;

—  KacarenbHas IJIOCKOCTh K MUIHHIIPY;

— KOHYC U €T0 3JICMEHTHI, IPSIMOH KOHYC,
KOHUYECKasl MOBEPXHOCTh, YCCUEHHBIH
KOHYC;

— [HpaMHja, BIIMCAHHAs B KOHYC, OTACAHHAs
OKOJIO KOHYCa;

—  KacarelbHas IIOCKOCTh K KOHYCY;

— map u cepa, KacaTenbHas IUIOCKOCTD;

—  MHOTOTPaHHUK, BIIUCAHHBIN B IIap,
ONMCaHHBIA OKOJIO 11apa;

— BHYTPEHHSS U TPaHUYHAS TOYKH (DUTYPHI,
001acTh, 3aMKHYyTas 00J71acTh, TETO,
MTOBEPXHOCTH TeNa.

DopMyJIMPOBATh U JTOKA3BIBATH TEOPEMBI O:

—  CEYCHMHU IlIapa IJIOCKOCThIO;

— IUIOCKOCTH CUMMETPHH U LIEHTPE
CHUMMETPHHU 1Iapa;

— KacaTelbHOH IUIOCKOCTH K MIapy;

— 0 JIMHUM TIepecedeHust IBYX cdep.

N3ob6paxars, 0003HaUaTh M PACIIO3HABATH HA

YCPTEIKAX U3YYCHHBIC TCJIa BpalllCHU,

WUTIOCTPUPOBATh UX CBONCTBA, CTPOUTH UX

CEYCHUSI.

Pemars 3amaun. OOBACHATH, UYTO TaKOE

1IapOBOM CErMEHT U IAapOBOM CEKTOP.

2,3,5,7

4. Oovemol mean.

iS5

«H3M€p€l—l ue ceomempuuecKux

8eJIUYUN)).

O6beM IpsIMOYTOJIBHOTO
napaesenumnesa

O6beM npsiMO TPU3MBI U
IMJTHHpA

O06beM HaKJIOHHOH MPU3MBI,
NUpPaMUIbl U KOHYCA.

O6beM mapa ¥ miomaab chepol

Konmponvnas paboma Ne7

3auem Ne7

3HaTh:

—  CBOWCTBa 00BEMOB MPOCTHIX TEIT;

—  KaK OTHOCATCS 00BEMBI IBYX MOIOOHBIX
Te.

BoeiBoauTh (hOpMYyJIBI:

— 00béMa NUIHHIPA;

— 00béMma KoHyCa;

— 00béMa mapa, 1apoBOro CErMeHTa,
[IAPOBOTO CEKTOPA;

— 1iomianei O0KOBBIX MOBEPXHOCTEH
OUIMHApPAa 1 KOHYCA,

— romanu chepsl.

Pemars 3agaun

2,3,5,7

5. Iloemopenue

18

Hmozo

68

K/P-3







		2022-10-14T12:18:46+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №11 СТАНИЦЫ НИЖНЕБАКАНСКОЙ МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ КРЫМСКИЙ РАЙОН




