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HosicHUuTeEIbHASA 32aNIMCKA

PabGouas mporpamMmma mo MaTeMaTHKE COCTaBJI€HA Ha OCHOBE CIEAYIOIIUX HOPMATHUBHO-
MPaBOBBIX JOKYMEHTOB:
1.®enepanbubiii 3akon No273-D3 «O06 obpazoBanun B Poccuiickoii deneparun» ot 29 nexadps
2012r.
2.DenepanbHBIA  TOCYJAPCTBEHHBI  OOpa30oBaTeNbHBIM  CTaHAApPT  CpPeAHEro  oOIIero
oOpa3oBaHus, YTBEpKIAeH nmpukazoM MunoOprayku ot 17.05.2012 1. Ne413.
3.Ilpukaz «O BHeceHWHM H3MEHECHHMH B (enepanabHBI TOCYAapCTBEHHBIM 0Opa30BaTeIbHBII
CTaHJapT CpeaHero oOmero oOpa3oBaHMs, YTBEPXKACHHBIH mpukazoM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 1. Ne 413» ot 31.12.2015 r. Ne
1578.
4.Y4eOHbIii Tutad mkojsl — uHTepHaTa Ne 24 OAO «PXK]/I» na 2022-20223y4. ro.
5.ITonoxenue o pabouei mporpamme mkoiasl — uHTepHaTa Ne 24 OAO «PX]» (mpuka3z Ne 77
ot 15.06.2016 1.).
5.ABTopckoit nporpammel Hukonbckuit C.M. AnreOpe u Hayaia MaTeMaTH4eckoro ananusa 10-
11 knaccer;— M.: [IpocBemenue, 2018.
6. Asropckoii mporpammsel IloropemoB A.B.. Ilporpamma mo reomerpun ( 0a30BbIi U
npodunbHbIA ypoBenb) / ['eometpus.. — M.: [Ipocsemenue, 2018
7. KonnuecTBo yacoB — 6 B Hefeno; B roj- 204 yacos.

H.]IaHI/IpyeMble pe3yJbTaThbl IO HTOT'aM U3YYCHHA KypcCa

JInuyHOCTHBIE pe3yJIbTAThI:

—Cc(hOPMHUPOBAHHOCTH MHUPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

— KPUTUYHOCTH MBIIUJICHUS, yMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

— TOTOBHOCTh ¥ CIIOCOOHOCTH BECTH JAUAJIOT C IPYTUMU JTFOJIbMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIUE IIeNTU U COTPYAHUYATH TS UX JOCTHUKCHUS,

— HaBBIKU COTPYJIHUYECTBA CO CBEPCTHUKAMU, ACTHMHU MIIQJIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBaTenbHO, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BATENbCKON, TPOEKTHOM U APYTUX
BUJIaX JCSATEIBHOCTH,

— TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUH BCEH JKM3HU; CO3HATEIFHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBUIO yCTIEUTHON MpodecCnoHaNbHOM U 00IIECTBEHHON ASSITENFHOCTH;

— ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPYECTBA;

— OCO3HaHHBIN BBIOOp OyayIieit mpodeccun U BO3MOKHOCTh pealiu3aliui COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIIEHHE K MTPO(EeCCHOHATFHOM NeSTEIbHOCTH KaK BO3MOKHOCTH
y4acTHsl B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIECTBEHHBIX MPOOIIEM

MeTanpeameTHblie pe3yJabTaThl:

— CaMOCTOATEIILHO OTPEEIATh 1EH, 3aaBaTh TapaMeTPhl U KPUTEPHH, 10 KOTOPHIM
MO>KHO OIPENENUTh, YTO LEIb JOCTUTHYTA,

— OIICHMBATh BO3MOKHBIE MIOCEACTBHUS JOCTHKEHHSI TIOCTABIICHHOM 1€ B IESITEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HH OKPYKAIOIINX JIOCH, OCHOBBIBASICH HA COOOPAKEHUSIX ITUKH U
MOpaJIH;

— CTaBHUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOM NEITENbHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

— OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U JIpyTrue HeMaTepuaibHbIe PECYpCHI,
HEO0OXOIUMBIE VISl TOCTHKEHUS TOCTABJICHHOM 1IN,



— BBIOMPATh MyTh JOCTHKEHUS LIEJNH, IIJITAHUPOBATh PEIlIEHUE TOCTABICHHBIX 33/1a4,
ONTUMM3UPYS MaTepHalIbHBIE U HEMaTepUaIbHbIE 3aTPaThI;

— OpPraHU30BBIBATh YPPEKTUBHEIN MMOUCK PECYPCOB, HEOOXOAUMBIX TS TOCTHKCHUS
MOCTaBIICHHOW 1eNIH;

— COTIOCTABJISATH MOJTYYEHHBIA PE3yNbTaT JESITEILHOCTH C IOCTABICHHON 3apaHee LENbIo.

— MCKaTh U HAXOJIUTh 0000IIEHHBIE CIIOCOOBI peIIeHUs 3a/1a4, B TOM YHUCIIE,
OCYILECTBIISATh PAa3BEPHYTHIN HH(POPMAITMOHHBIN TTOUCK M CTAaBUTh HA €T0 OCHOBE HOBBIE
(yueOHbBIC U TTO3HABATEIIbHBIC) 3a1aUH;

— KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATh MH(OPMAIIHIO C PA3HBIX MO3HULIUH,
pacro3HaBarh U (PUKCUPOBATh MPOTUBOPEUHs B UHPOPMAITMOHHBIX UCTOUYHUKAX;

— MCIIOJIb30BaTh PAa3JInYHbIE MOJICIIbHO-CXEMAaTHUYECKHUE CPEICTBA /ISl MIPEICTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOILIECHUH, a TAK)KE MPOTUBOPEUUIA, BBISIBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

— HaXOJUTh U MPUBOJAUTH KPUTHUECKHE apTyMEHTbHI B OTHOILIEHUU JACUCTBUN U CYXKICHUN
JPYroro; CIOKOWHO U pa3yMHO OTHOCUTHCA K KDUTHYECKHM 3aMEYaHUSAM B OTHOIICHUU
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

— BBIXOAMTH 32 paMKH y4eOHOTO IPEMETa M OCYIICCTBIIATH IIeJICHANPaBICHHBINA TTOUCK
BO3MOXKHOCTEH ISl IIMPOKOTO NIEPEHOCa CPEICTB U CIIOCOOOB JeHCTBHS;

— BBICTpAUBaTh WHAMBHIYAIBHYIO 00pa30BATEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHHUS, — MEHSTH U
yIIeP)KUBATh pa3HbIe MO3UIUH B TO3HABATEIBHON IESTEILHOCTH

— OCYILIECTBJIATH JIEJIOBYI0O KOMMYHHKAIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(xak BHYTpU 00pa30BaTeIbHOM OpraHu3aluy, Tak U 3a ee Ipe/esiaMu), IoAOupaTh MapTHEPOB
JUTSI IEJIOBOM KOMMYHUKAIIUU UCXOMS U3 COOOpakeHUN pe3yabTaTUBHOCTH B3aUMOICHCTBUS, a
HE JIMYHBIX CUMITATHIA;

— TP OCYILIECTBICHUH IPYIIIOBON PabOTHI OBITh KaK PYKOBOAUTEIEM, TaK U YWICHOM
KOMAaH/IbI B Pa3HBIX POJISIX (T€HEPaTOp HJIeH, KPUTHK, UCTIOTHUTEIb, BBICTYIAIONINN, SKCIIEPT U
T.11.);

— KOOPJMHHUPOBATH U BHIIOIHATH pa0dOTy B YCIOBUSAX PEAIbHOTO, BUPTYAIIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

— pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHSI C MCIIOJIb30BaHHEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(IMKTOT€HHBIE CUTYalllU U MTPEI0TBPAIIATh KO

IIpeaMeTHBbIe pe3yIbTaThI:

B pezynomame usyuenus mamemamuku Ha npo@uabHOM ypoeHe YUeHUK 00JIHCEH

3HaTh/IIOHUMATh

— 3HAUEHHE MaTEMaTHYECKOW HAyKH /IS PElmIeHHWs 33a7ad, BO3HHUKAIOIIUX B TEOPHH H
NPaKTUKE; IMUPOTY M OTPAHUYECHHOCTh NMPHUMEHEHHs MaTeMaTHYECKHMX METOJIOB K aHAIM3y M
UCCIIEIOBAaHMIO MPOLIECCOB U SABJICHUN B IPUPOJE U OOIIECTBE;

— 3HAUEHWE TMPAKTHKH W BOMPOCOB, BO3HUKAIOMIMX B CaMOW MaTeMaTHKe, JUIs
(GbopMHUpOBaHUS U PA3BUTHS MaTEMAaTHIECKON HAYKH;

— HWJIeM pacUIMpeHHs] UYHCIOBBIX MHOXECTB Kak crnoco0a MOCTPOCHHS HOBOTO
MaTeMaTHYECKOTO armapara Ui pelleHus NpPaKTUYeCKWX 3a7ad W BHYTPEHHHX 3a1a4
MaTeMaTHKH;

— 3HAUEHHWE WJCH, METOJOB M PE3yIbTaTOB aireOphl M MAaTEMATHYECKOTO aHajm3a JUIs
MIOCTPOCHHS MOJIENIEH peallbHBIX MPOIIECCOB M CUTYAITHIA;

— BO3MOXXHOCTH F€OMETPUH I OIHCAHUS CBOMCTB pealbHBbIX MPEAMETOB M UX B3aHMHOTO
PAacIONOKEHHUS;

— YHUBEpPCAJIBHBIA XapaKTep 3aKOHOB JIOTHMKH MAaTeMaTHYeCKHX pacCYyKICHHH, UX
MPUMEHUMOCTH B Pa3JIMYHbBIX 00JIACTAX YEIOBEUECKON JESATENIbHOCTH;



— pasznuuue TpeOOBaHMIA, NPEIbSBIAEMBIX K JOKa3aTeJbCTBAM B  MaTeMaTHKE,
€CTECTBEHHBIX, COLUAIbHO-I)KOHOMHUYECKUX U TYMaHUTAPHBIX HAayKax, HA MPAKTHUKE;

— POJIb aKCMOMATHUKH B MaTEMAaTHUKE; BO3MOXKHOCTb IIOCTPOEHUSI MAaTEMaTUUYECKUX TEOPUI
Ha aKCHOMAaTUMYECKOW OCHOBE; 3HAUEHHWE AKCUOMATHUKM JUIsl APYTrUX 00JacTel 3HAHMUS U JUIS
HPaKTUKU;

— BEPOSATHOCTHBIX XapaKTep pa3jIMUYHbIX IPOLECCOB M 3aKOHOMEPHOCTEH OKPY’KAIOLIETO
MUDA;

Yucnosvie u OyKkeeHmble GbIPAICEHIUS.

YMEThb

— BBIIOJHATh apuU(METHUYECKHE JAEHUCTBHS, COYeTass YCTHblE M IHCbMEHHBIE IPHEMBI,
IPUMEHEHHE BBIYUCIUTENbHBIX YCTPONUCTB; HAaXOAUTh 3HAUCHMsI KOPHS HAaTYpajJbHON CTENEHH,
CTETIEHH C palMOHAJIBHBIM I[IOKa3aTeneM, Jiorapudma, HUCHONb3ys INPH HEOOXOAUMOCTH
BBIUUCIIUTENbHBIE YCTPOICTBA; IOJB30BaTbCS OLIGHKOM M NPUKUAKOW IPU HPAKTUYECKUX
pacuerax;

— NPUMEHSATh TOHATHS, CBSI3aHHBIE C JEIMMOCTBIO LEJIbIX YHCEN, IpPU pEIIeHUU
MaTeMaTHYeCKUX 3aj]au,

— HAxXoAWTb KOPHU MHOTOUYIEHOB C OJIHOM NEPEMEHHOM, pacKiaiblBaTh MHOTOUYJIEHBI Ha
MHOKUTEIH;

— BBIIOJHATH JEHUCTBUS C KOMIUIEKCHBIMM YHCJIaMH, II0Jb30BATHCA I'€OMETPUUECKOM
MHTEpIIpeTalield KOMIUIEKCHBIX YHMCEN, B IPOCTEUIINX CaydasiX HaXOAUTh KOMIUIEKCHbIE KOPHU
YPaBHEHMH ¢ 1eHCTBUTEIbHBIMU KOAPPHUIIUEHTAMU;

— TPOBOAMTH TPEOOPa3OBaHMsI YHCIOBBIX M OYKBEHHBIX BBIPQKECHUH, BKIIOYAIOIINX
CTETICHH, PaluKaibl, JOrapu(pMbl 1 TPUTOHOMETPHUECKUE (DYHKITIH;

UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUSA M YMEHHMS B IPAKTUYECKOM NEATENIBHOCTH MU
MIOBCEIHEBHOM JKU3HU JUISL:

— NPaKTUYECKUX pacyeToB IO QopmylsaM, BKIOYas (OpMysbl, COJEpXKallue CTENeHH,
panukaibl, JorapuMel U TPUTOHOMETpUUYECKUE (YHKLMHU, UCIONIB3YS HPU HEOOXOAMMOCTHU
CIIPaBOYHbBIE MaTEpUabl U MPOCTEUIINE BHIYUCIUTEIbHBIE YCTPONUCTBA;

Dynxkyuu u epaguxu

YMETh

— OIpeNensATh 3HaYeHHe (YHKLUUHU 0 3HAYCHHMIO apryMEeHTa MpU pa3iMyHbIX crocolax
3a1aHusl QyHKIMHY;

— CTPOUTH rpaQMKu U3y4EHHBIX (QYHKIIUI, BHITOIHATH IpeoOpa3oBaHus TpaduKoB;

— OMMUCHIBATh MO rpaduKy U 1o GopMyJie MOBEIEHUE U CBONCTBA (YHKIIHII;

— pelaTh ypaBHEHHs, CHCTEMbl YpaBHEHHH, HEpaBEHCTBA, UCIOJIb3Ysl CBOWCTBA (PYHKUIMN U
uX rpaguueckue npecTaBiIeHUs;

UCMOJb30BaTh NPUOOPETEHHbIE 3HAHHWS M YMEHHMS B IPAKTUYECKOM JEATENIbHOCTH H
MIOBCE/IHEBHOM JKU3HU JUISL:

— ONHUCAHMSA U HCCIEJOBAaHUS C TOMOINBIO (DYHKIMI peanbHBIX 3aBUCUMOCTEH,
MPEJICTaBICHUSI UX TpapUUeCKy; MHTEPIPETALUU IPpapuKOB peaIbHBIX MPOLIECCOB;

Hauana mamemamuueckozo ananusa

YMETh

— HaxOJUTh CyMMY O€CKOHEYHO yObIBaroIeil reOMeTpUYECKH TPOTrpeccu;

— BBIYMCIATH MPOU3BOJAHBIE M MEPBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMH, NpPUMEHSS
IpaBUJIa BBIYMCIIEHUS POU3BOAHBIX U MIEPBOOOPA3HBIX, UCTIOIb3Ys CIIPAaBOYHBIE MATEPUAIIbI;

— HCCleoBaTh (PYHKUKU U CTPOUTDH UX IPA(QUKHU C TOMOIIBIO TPOU3BOTHOM;

— pelaTh 33a4u C IPUMEHEHNEM YpaBHEHHUS KacaTeabHOU K rpaduky GyHKINU;

— pewaTh 3a/ladyd Ha HaxOXJAEHHE HauOOoNbIIEro U HaMMEHbBIIEro 3HaueHus (YHKIHMHU Ha
OTpE3KE;



— BBIYHCIIATH IJIOMIAb KPUBOJMHEMHON Tpaneuuy;

WCIIOIh30BaTh TMPUOOPETCHHBIE 3HAHUS W YMEHUS B TPAKTUYECKOW JEATEIBHOCTH U
MMOBCEAHEBHOM KU3HU JIS:

— PCEUICHHS TeOMETPHYCCKUX, (PU3NYCCKUX, SKOHOMUUYECKUX U JIPYTUX MPUKIIATHBIX 3aj]1a4,
B TOM 4YHCJIC 3aJad Ha HauOOJIbIIMEe M HAWMCHbBIIME 3HAYCHHS C TPUMEHEHHEM armapara
MaTeMaTHYECKOTO aHalIN3a;

Ypaenenus u nepasencmea

YMETH

— pemiath pallMoOHAIbHBIC, TOKa3aTeIbHbIC U JIoTapu(PMUIECKre YpaBHEHHUS 1 HEPABEHCTBA,
HMppaloOHaJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI;

— JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;

— pelmarb TEKCTOBBbIE 3aJaud C IOMOIIBK COCTABJIEHUS YpPABHEHHI, U HEPABEHCTB,
MHTEPNPETUPYS PE3YJIbTAT C YYETOM OIPAHUYEHUN YCIOBUSA 3aa4H;

— m3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH MHOJXKECTBA pEUIEHWH YpaBHCHHH U
HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CHUCTEM.

— HAXOAWTH MPUOIIMIKECHHBIE PEIICHUS YPAaBHEHUN W UX CHCTEM, UCIOIb3Ys TpadudecKuit
METOJI;

— pemaTrh YpaBHCHHS, HEPAaBEHCTBA W CHCTEMBI C TIPUMEHEHUEM TrpaduuecKkux
NpeCTaBICHUN, CBOMCTB (DYHKIIHIA, TPOM3BOIHOM;

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUSA WU YMEHHS B MPAKTHUYECKON NEATEeIbHOCTH U
MMOBCEAHEBHOM KU3HU IJI:

— IOCTPOCHHUS U UCCIEAOBAHMS MTPOCTEHIITUX MATEMATHYECKUX MOJIEIICH;

Dnemenmovl KOMOUHAMOPUKYU, CIMAMUCTIUKY U MeOPUU 8ePOSIMHOCMEll

YMETh

— pemiatb NOpocTedIMe KOMOWHATOPHBIC 3aJadyd  METOAOM TIepedopa, a Takke C
UCIIOJIb30BaHUEM H3BECTHBIX (GopMyl, TpeyroibHuka llackans; BbIYHCIATE KOA(D(UIUEHTHI
o6unoma HeroTona o ¢opmyiie u ¢ ucnonb3oBaHueM TpeyronbHuka [lackans;

— BBIYUCIISITH BEPOSITHOCTH COOBITHH Ha OCHOBE IIOJICYETA YKCIIA MCXOIOB (MpOCTEHIINE
ClIy4an);

WCIIOIB30BaTh TMPUOOPETEHHbIE 3HAHUS W YMEHUS B TPAKTUYECKON JEATEIHHOCTH U
MMOBCEAHEBHOM KU3HU JIS:

— aHajJu3a peabHBIX YHCIIOBBIX JaHHBIX, NMPEJACTABICHHBIX B BHUJIE JAUArpamm, rpadukos;
JUTsL aHAM3a HHGOPMAIUU CTAaTUCTUYECKOTO XapaKTepa.

I'eomerpus

YMETh

— COOTHOCUTH IUIOCKHE TeoMeTpuyeckue GUrypsl U TpeXMepHble OOBEKTHl C HX
OMHMCAHUSAMH, UYEPTeKaMH, H300pPAKEHUSIMHU; pa3IuyaTh W aHAIU3UPOBATh B3aHMMHOE
pacronoxenue Guryp;

— u300paxarh reoMeTprueckue (GUTypsl U Tela, BHIIOIHATh YEPTEX M0 YCIOBUIO 33/1a4H;

— pelarb TeOMETPUYECKHE 3a/1a4H, OMUPASICh HA U3yUYCHHBIE CBOMCTBA INIAHUMETPUYECKUX
U CTEPEOMETPUUYECKHX (PUTYP M OTHOIICHUNW MEXJIy HUMH, MPUMEHSAS alreOpandeckuii u
TPUTOHOMETPUUYECKHUH aIlapar;

— MPOBOJIUTH JOKA3aTEJbHBIE PACCYKICHUS MPU PEIICHHH 3a/1a4, JOKa3bIBaTh OCHOBHBIE
TEOPEMBI KypcCa;

— BBIUUCIISTH JIMHEHHBIC SJIEMEHTHI U YTIIbI B POCTPAHCTBEHHBIX KOHPUTYPALIUAX, 00HEMbI
Y TUIOIIA U TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENT U UX MPOCTEHIINX KOMOMHAIIN;

— MPUMEHATh KOOPAMHATHO-BEKTOPHBIN METOJ JJISl BBIYMUCICHHUSI OTHONIEHUW, pAaCCTOSHUN
Y YTJIOB;

— CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB U M300pakaTh CEUCHHUS TN BPAIICHHUS,



WCIIOJIb30BaTh MPHOOPETEHHBbIC 3HAHUS W YMEHUS B MPAKTUYECKOW MACSITENbHOCTH U
MOBCEIHEBHOM JKU3HU IS

— WCCIIeJIOBaHUS (MOACITUPOBAHUS) HECIOXKHBIX MPAKTUYCCKUX CUTYallMd HAa OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

— BBIUMCJICHHS [UIMH, IUIOMIAAeHi W OOBEMOB pEATbHBIX OOBEKTOB TIPHU PEIICHUU
MPAKTUYECKUX 3a7a4, HUCHONb3ysS NpPH HEOOXOIUMOCTH CIPABOYHUKHA U BBIYUCIHUTEIHHBIC
YCTpOICTBA.

Mecto npeamera B ¢geepajibHOM 0a3MCHOM y4eOHOM ILIaHe
B o0s13arenbHOM yacTu y4eOHOIO IU1aHa Ha U3yYeHHE MaTeMaTHKU B CPeIHEeH IIKoJje
OTBOAUTCS 6 y4eOHBIX YaCOB B HEJIENIO B TEUEHUE KAXKAOT0 roja ooydenus. C y4eTom TOro, 4To
10,11 xnaccer -34 yueOHbIX Henenb, Bcero 408 ypokos.

Coaep:xanue pa3jiejioB 1 TeM y4eGHOro Kypca

10 kaacce

204 yaca

1. J[eiicrBuTtesnbHble yuciaa (12 yacon)

[TonsTe HarypaigpbHOro uucia. MHoxecTBa uuncen. CBoiicTBa JEMCTBUTENBHBIX YHCEI.
[lepecranoBku. Pazmerenus. Coueranusi.

OcHOBHasi 1eNb — CHUCTEMAaTU3UPOBATh M3BECTHBIE U W3YYUTh HOBBIE .CBEICHUS O
neicTBUTeNbHbIX uucnax.llpy wu3ydeHuu nepBoil TeMbl CHayana HPOBOAUTCS IOBTOPEHUE
M3YYEHHOTO B OCHOBHOW KON MO Teme «JlelicTBUTENbHbIE 4YHCIa». 3aTeM H3Yy4aloTcs
[IEPECTAaHOBKU, pPa3MEUICHUS] M COYETaHUs. 3JeChb BAaXKHO IMOHATh PA3HULY MEXAY HUMHU H
HAYYUTHCS MPUMEHSITh ux npu pelieHnn 3ajad.

2. PaunonanbHble ypaBHeHHs U HepaBeHcTBa (18 yacos)

PannonansHelie BelpaxkeHus. @opmynsl 6uHOoMa HbIOTOHA, CyMMBI U Pa3HOCTU CTETIEHEH.
Pannonaneubie ypaBHeHus. CUCTEMBI pallMOHAIbHBIX ypaBHEHUI. MeTo] HHTEpBaIOB pellleHus
HepaBeHCTB. PanmonanbHble HepaBeHcTBAa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIBHBIX
HEPABEHCTB.

OcHOBHast 1eidb — COPMHUPOBATH YMEHMS pELIaTh palUOHANbHbIE YpaBHEHUS WU
HEPaBEHCTBA.

ITpy u3yueHuM STOH TEMbl CHadaja IOBTOPSIKOTCS HW3BECTHBIE M3 OCHOBHOM ILKOJIBI
CBEICHMSI O pallMOHAJIbHBIX BBIPAKEHUSAX. 3aT€M 3TU CBEACHMS JOIMOJHSIOTCS (opmynamu
6uHoma HpOTOHA, CyMMBI M Pa3HOCTH OJMHAKOBBIX HaTypalbHbIX cTeneHel. [loBropsrorcs
CTapble M TPUBOJIATCS HOBBIE CIOCOOBI pEIIEHUS palUMOHAJIbHBIX YpPaBHEHUH U CHCTEM
palOHaIbHBIX YPABHEHU.

PaccmaTpuBaeTcs MeTo1 MHTEPBAJIOB PEIICHNS HEPAaBEHCTB BH/IA

(X-x,) ... (x-x,)>0mma (X -Xy) ... (x-x,) <0. (%)

OH OCHOBaH Ha CBOWCTBE JIByWlI€Ha X - a oOpamarbcs B HyJb TOJIbKO B OJHOM TOYKE 4,
NPUHUMATH TMOJIOKUTEIbHBIE 3HAYEHMSI JUISl KaXJOTO X > @ U OTpULIATENIbHbIE 3HAYEHUS IS
Kakgoro x < a. PelieHne cTpOrux panuoOHaJIbHBIX HEPABEHCTB CBOJUTCS K PEIICHUIO
HepaBeHCTB Bua (*).

Hectporne HepaBeHCTBa BBOIATCA TOJIBKO IIOCIE PAacCMOTPEHHUs BCEX CTPOTUX
HepaBeHCTB. JlJi1 pellleHuss HeCTpOroro HEpPaBEHCTBA HAJI0 PEIINTh YpaBHEHHWE U CTPOroe
HEpaBEHCTBO, a 3aTeM OOBEJUHMUTH BCe HalieHHbIe pemieHus. [locime 3Toro paccmMaTpuBaroTCs
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CHUCTEMBbI pallMOHAJIbHBIX HEPABEHCTB.
KonTtponbnas pabota Nel comepXuT 3aaHust Ha YIIPOIICHHE TPOOHO-PAIIMOHAIBHBIX

BBIPKEHUM, pEIICHUE PAllMOHATIBLHBIX YPAaBHEHUN U HEPABEHCTB, J10KA3aTEIbCTBO
anreOpanvyecKux HEPaBEHCTB.

3 . I30panHble Bonpochl IJIanuMeTpun (12 yacos)
[ToBTOPHUTH M1 OOOOITUTE 3HAHKS M YMEHHUSI, YIAIIUXCS YEpe3 PEIICHUE 3a/1a4 32 KypC
IaHUMETpuH. Perienne 3a1a4 MOBBIIEHHOTO YPOBHS .

4. Kopenb crenenun n (12 4acoB)

[Mousituss Gpynkuuu U ee rpapuka. @yukuus y = x’. Tlonsrue KopHs crenenu n. Kopuu
YETHOUW M HEUeTHOM cTeneHeil. ApudmeTndyeckuii KopeHb. CBOMCTBA KOPHEH CTEIICHH 7.

OcHOBHasi 1eJb — OCBOUTH TOHATHS KOPHS CTENEHW n U apu(PMETHUECKOro KOpPHS;
BbIpa0OTaTh yMEHUE MPEOOPa30BHIBATH BRIPAXKEHHUS, COIEPIKALIUE KOPHU CTETICHU 7.

[Tpu u3ydeHun 3TOi TeMbl CHaYalla HAalIOMUHAIOTCS ONpeaeTeHus QYHKIUHN U ee rpaduka,

cBoiictBa Gynkimu y = x'7. CyliecTBoBaHUE JBYX KOPHEH YETHOM CTENEHH U3 TIOJOKUTEIBHOIO
YHClla U OJHOTO KOPHS HEYETHOW CTENEHU U3 JII00Oro ACHCTBUTENBHOTO YHCIA MOKA3bIBAETCS

r€OMETPUYECKH C OTIOPOi Ha HENMPEPHIBHOCTH Ha R (ynkuun y = x'.. OcHOBHOE BHUMaHUE yjie-
JSIETCSl U3YUEHUIO CBOMCTB apU(PMETUYECKUX KOpHEH M MX MPUMEHEHHIO K MPeoOpa3oBaHMIO
BBIPKEHMI, COAEPKALIUX KOPHHU.

Kontponbnast pabora Ne2 comepkut 3amaHus HA BBIUKUCICHWE 3HAYCHHI BBIPAKEHUM C
KOPHSIMH CTEMEHM N, VYIOPOIIEHHE HPPANMOHANBHBIX  BBIPAKEHMH, H30aBIeHUE OT
UPPAMOHATIFHOCTH B 3HAMEHATeNne JpoOH, BHIHECEHHWE MHOXHTENS HM3-T0J KOpHS, BHECEHHE
MHOJKUTENSI TI0JT KOPEHb, MCIOIb30BaHUE (HOPMYII COKPAIIEHHOTO YMHOXXEHUS U OMpPEeICHUS
MOJYJISl YMCJIA JUIsl YIPOILECHUS BBIPAKEHUN ¢ KOPHAMHU.

5. CreneHb mo0xkUTENbHOrO Yncia (13 yacon)

IlonsiTMe ©  cBOWCTBA  CTENEHM C  PAlMOHAIBHBIM  IoKasareneMm. Ilpenen
nocle0BaTeIbHOCTU. beckoHeyHO yObIBalIas reomerpuyeckas mporpeccus. Ywucno e.
[ToHsTHE CTENIEHN C UPPAIIMOHAIBHBIM NIOKa3aTeneM. [lokazarenbHast QyHKIHA.

OcHOBHas 1LieJlb — YCBOUTH HOHATHS PAlMOHAIBHOM W HPPALMOHAIILHOM CTENeHen
MOJIOKHUTETHHOTO YUCIIA M TTOKA3aTeIbHON (PYyHKIINH.

ChHauana BBOJSITCS TOHSATHE PALMOHAIBHOM CTENEHU TMOJOKHUTEIBHOTO YHCIA H
U3Y4aloTCsl €€ CBOMCTBA. 3aTeM BBOJUTCS MOHSITHE Ipejesia IOCIEJOBATEIbHOCTH U C €ro
MIOMOII[BI0 HAaXOJIUTCSI CyMMa OECKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKOW MPOrpeccuu M
onpezaensercs uucio e. CreneHb ¢ HpPpalMOHAIBHBIM I[IOKA3aTElIeM OIpeAessieTcss C
UCIOJIb30BaHUEM IIpeJieNa MOCIeI0BaTeNbHOCTH, TIOCIIE Yero BBOAUTCS MOKa3aTeNbHas (QyHKIHS
Y U3YYaroTCs €€ CBOMCTBA U rpaduK.

KontponbHas pabota Ne3 comepXHT 3aJaHMs Ha COOTBETCTBHE CTENEHH C JIPOOHBIM
MIOKa3aTeJieM KOPHIO C HaTypalbHBIM II0KAa3aTejleM, BBIYHCICHHE 3HAYEHUH YHCIIOBBIX
BBIP@)KEHUI, CO/IepIKaAIIUX CTENEHH C JPOOHBIM IOKa3aTesleM M KOPHH, MOCTPOCHHE rpaduKoB
MOKa3aTeNbHBIX (PYHKIIUNA U TEPEUUCICHUE UX CBOMCTB.

6. AKCHOMBI CTEPEeOMETPUH M HX CJIeACTBHsI.(4 Yaca)

IMapaiesbHOCTD NPSIMBIX M IUIOCKOCTE# (9 YyacoB)

IIpenmer crepeomerpun . AKCHOMBI cTepeoMeTpun. HeKoTopsle CBOMCTBA U3 aKCHOM.
Pemenne 3ana4 Ha IPUMEHEHNE AKCUOM CTEPEOMETPHUH U UX CJIEICTBHIA.

[TapanneneHble npsiMble B IpocTpaHcTBe. [lapamiensHOCTh IPsIMON U IIIOCKOCTH. Busl
pacnoJIoKEeHUs MPSAMBIX B MpOoCcTpaHcTBe. [[oHATHE MapaIenbHbIX U CKPEIINBAKOIINXCS
npsiMbIX. TeopeMbl 0 MapauIeIbHOCTH MPSIMBIX U NApAJIEIBHOCTH 3-X NpsAMbIX. Pacnionoxenue
B [IPOCTPAHCTBE NMPSAMOM U IIOCKOCTH. [[oHATHE MapajuieIbHOCTH NPSIMOU U IIJIOCKOCTH
CkpenuBaronyecs npsiMble. YTIIIbl ¢ COHAIIPaBIEHHBIMU CTOPOHAMU. YTOJ MEXKY MPSMBIMU .



[TapamnenpHble m1ockocTy. [Ipu3Hak napannenbHOCTH m1ockoctel .CBoiCTBa NapalieabHbIX
mockocrelt . Terpasap. [lapamnenenunen. 3agaun Ha mocTpoeHue ceueHuil. Koppektuposka
3Hanuil ygammxcs. [lonarue terpasapa. [lonarue napamienenunena u ero cBoicTBa. Criocoob
IIOCTPOCHHUS CEYCHUN TETpaspa U NapajuleelnuIea.

7. Jlorapu¢msl (6 4acos)

[Tonsitue u cBoiicTBa orapudmoB. Jlorapuhmuueckas GyHkus. Jecamuunsiii 102apupm
(npubIUdICeHHbLE BbIUUCTICHUST).

OcHOBHast 1Lielb — OCBOMTH IOHATUS Jiorapupma M JOrapupmuueckord (GyHKLHUH,
BbIpa00TaTh yMEHHE MPe0OPa30BBIBATH BHIPAKECHHS, COACPIKALIIE JOTapHU(PMBI.

CHayana BBOJATCS MOHATHS Jorapudma, JECATUYHOTO U HATypajIbHOI'O JIOrapu(pMOB,
U3y4alOTCsl CBOWCTBA JIOrapu(MoB. 3aTeM paccMaTpuBaeTcs Jiorapudmudeckas (QyHKOUS U
U3y4aloTCs €€ CBOMCTBA U IpaduK.

W3yuatoTcst  CBOMCTBa  JECATUYHOTO  Jiorapudma,  IO3BOJIAIONIME  MPOBOAUTH
pUOJIMIKEHHBIE BBIYMCICHHSI ¢ IOMOLIBIO TAOIHUIL JIOrapu(MOB U aHTUIIOTapU(PMOB.

8. IlokazartesabHble u JorapugmMmuyeckne ypapHeHusi 1 HepaBeHcTsa (11 yacoB)

[Tpocreiimue noka3arenabHble U JIOrapupMUUECKHEe YpaBHEHUS. Y PaBHEHUS, CBOASIINECS K
OPOCTEHIIMM 3aMeHOW HeusBecTHOro. IIpocTeiinme moKa3aTenbHbIE W JorapuMUYECKUe
HepaBeHcTBA. HepaBeHcTBa, CBOAAIIMECS K IPOCTEHIINM 3aMEHON HEM3BECTHOTO.

OcHoBHas 11elIb — CPOPMUPOBATH YMECHHE PEIIaTh IMOKA3aTCIbHBIC W JIOTAPHU(PMUICCKIEC
YPaBHEHHUS U HEPABEHCTBA.

CHavasia M3y4aroTcsi IPOCTEHIINE MOKa3aTeIbHble YPaBHEHUS, HAXOASITCA UX PEILEHUS.
3areM aHaJOrMYHO M3Y4aroTCs mpocreiimue norapudmudeckue ypaBHeHus. Jlaigee paccmaTpu-
BalOTCS YpaBHEHUS, PELIEHUE KOTOPbIX (IOCIE BBEACHUS HOBOT'O HEM3BECTHOIO ! U PELICHUs
HOJYYMBILErOCsl PallMOHAJIBHOIO YPaBHEHUS OTHOCUTENIBHO #) CBOAMTCA K PELICHUIO
IPOCTEHIIEro MoKa3aTeabHOro (Win JorapuMUYECKOro) ypaBHEHUS.

ITo Takoil ke cxeMe H3y4aroTCs HEPAaBEHCTBA: CHayajla IPOCTEHINNE IOKa3aTelbHbIE,
3aTeM MpocTellue jJorapupMuyueckue, 1 HaKOHEL, HEPaBEHCTBA, CBOJSALIMECS K MPOCTEUIINM
3aMEHOI HEU3BECTHOTO.

Kontponbnas pabota Ned conepxut 3ajaHusi Ha BBIYMCICHUE BBIPAKEHHM, COJEPIKAIINX
Jorapu¢Mmsl, peleHHe NPOCTEHIINX IOKa3aTelbHbIX M JOrapu(pMHUUYECKHX YpaBHEHUH U
HEPAaBEHCTB. A TakXe YpPaBHEHHMM W HEPAaBEHCTB, CBOJASIIMXCS K TMPOCTEUIINM 3aMEHOU
IIEPEMEHHOM.

9. MepneHaAMKYJIAPHOCTH NPSAMBIX U MJI0cKOcTeH(15 yacoB)

IlepneniukynspHble MpsMble B IpocTpaHcTBe. [lapamuiensHple npsMEIe,
NEepIEeHIUKYIIIPHbIE
K I10ckocTy. [Ipu3Hak nepneHuKyIsipHOCTH IPSIMON U IUIOCKOCTH. Teopema o psMoH,
NEePIEeHIUKYIIPHON III0CKOCTH. Penienue 3a1au Ha NepneHAUKYISIPHOCTD MPSMO U IJIOCKOCTH.
PaccTosHue oT Touku 10 mockoctu. Teopema o Tpex NepneHIuKyIapax. Y roia MexXIy IpsMon
u 1iockocThio. [loBTopenue Teopun. Penenne 3a1au Ha TpUMEHEHNE TEOPEMBI O TPEX
NEPHEHAUKYIIAPAX. YTOI MEXKIY IPSIMOU U INIOCKOCTBIO. JIByrpanHsIil yroi. IIpusHax
NEPNEHAUKYIISIPHOCTH ABYX IIIOCKOCTEN. [IpAMOYroapHbIN napaiesienumne
IIPSIMOYTOJIBHOTO NapaJUIeIENUIEla IPYU PEILIEHNH 3a]au.

10. Cunyc u kocuHnyc yria (7 yacon)

[TousiTue yrna u ero Mepsl. OnpezeneHne CUHyca U KOCHHYCa YIja, OCHOBHbIE (hOPMYJIbI
JUISl HUX. APKCHHYC U apKKOCHHYC. [Ipumepvl ucnonv308anusi apKCuHyca u apKKOCUHYca U
Gopmynsl 015 HUX.

OcHOBHasl 11eJb — OCBOMUTbH MOHSTHUS CHHYCAa M KOCHHYCA IMPOU3BOJIBHOTO YIJia, U3YYHUTh
cBo¥icTBa (PyHKIM yria: sin a u cos a.

Hcnonb3ys S3bIK MEXaHUKH, BBOJUTCS MOHSATHE yIila Kak pe3yjbTaTa MOBOPOTa BEKTOPA.
3areM BBOZATCS €ro rpagycHas U paguaHHas Mepbl. C HCIIOIB30BaHNUEM €IMHUYHON OKPYKHO-
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CTH BBOJATCS TOHSATHSI CHHYCa U KOCHHYca yria. M3yJarorcs cBoiicTBa (PyHKIMI Sin a U cos a
Kak (yHKOUI yriga a, JOKa3bIBAalOTCS OCHOBHBIE (OpMylbl Uil HUX. BBomsaTcs mnoHsTus
apKCHUHYCa M apKKOCHMHYCAa 4YUCjIa M C UX IIOMOIIBIO PElIAIOTCA 3aJa4d Ha HAXOXKIEHUE BCEX
YIJIOB, JUIsI K&KJIOTO U3 KOTOPBIX Sin a (MK cos a) paBeH (O0bIIe WJIM MEHBIIE) HEKOTOPOTO
YUCIIA.

11. TanreHnc u KoranreHnc yrJua (6 yaca)

OnpeneneHus TaHTeHCa U KOTAHTEHCA YTila U OCHOBHBIE (POPMYIIBI JUTS HUX. APKTaHT€HC U
ApKKOTAHI€HC. [Ipumepul UChONIb308AHUA APKMANHSEHCA U APKKOMAH2EHCA U POPMYIbL OJis HUX.

OcHOBHasl 11eJIb — OCBOMTH IIOHATUS TAHIEHCA M KOTAaHI'€HCa IMPOU3BOJIBHOTIO YIJa,
U3y4UTh CBOMCTBA QYHKIMHU yria: tga u ctga.

TaHreHc U KOTAaHTEHC YIJIa a ONPENeNAIOTCs Kak ¢ TIOMOIIbI0 OTHOLICHUH Sin a U oS a, TaK
U C IIOMOIIBIO OCEH TaHreHca U KoTaHreHca. M3ydarorcs cBoiicTBa (pyHKLHMH tga M ctga Kak
(GyHKUIUH yria a, 10Ka3bIBaIOTCS OCHOBHBIE (POPMYIIBI [T HUX.

BBOAsTCS NOHATHSA apKTaHI€HCA M APKKOTAHICHCA YUCIIA U C MX IOMOIIBIO PEIIAI0TCS
3aJaui Ha HaXOXKJCHHE BCEX YTJIOB, JUIS KaKJIOTO M3 KOTOPBIX tga (mnm ctga) paBeH (Ooiblie
WIN MEHbIIIE) HEKOTOPOro YHcIIa.

Kontponbnas pabora Ne5 comepkut 3agaHus Ha  BBIUMCICHHUE  3HAYCHUH
TPUTOHOMETPUYECKUX BBIPAKEHUH, COAEP)KALIUX TPUTOHOMETPUUYECKHUE BEJIMYUHBI OCHOBHBIX
YIJIOB, YIPOIIEHHE BBIPAKECHUH C MCIOIB30BAHUEM TPUTOHOMETPHUYECKUX TOXKIECTB U (HOPMYIT
NPUBE/ICHUS, BHIYNCIEHUE HEU3BECTHBIX TPUTOHOMETPUUYECKUX (YHKIUI MO OJHOM 3aJaHHOM,
BBIYUCIICHIE 3HAYCHUN BBIPAKEHHIA, COACPIKAIINX 00paTHbIE TPUTOHOMETPHUECKUE (PYHKINH.

12. ®@opmyasl ciaoxenns (11 yacos)

Kocunyc cymmbl (1 pasHocTu) ABYX yriaoB. Dopmysbl sl JONOJIHUTEIbHBIX YIJIOB.
Cunyc cymMmBl (M pa3HOCTH) ABYX yrioB. CymMMa M pa3HOCTb CHHYCOB U KOCHHYCOB. DOPMYIIBI
JUIsL JBOMHBIX M IIOJIOBUHHBIX YIJIOB. [Ipoussedenue cumycos u kocumnycos. DPopmyavl 01
MAH2EHCO8.

OcHoBHasl 11elNb — OCBOUTH (OPMYJIbl KOCMHYCAa M CHHYCa CyMMbl U PAa3sHOCTU JIBYX
YTJIOB, BBIPA0OTaTh YMEHHE BHIIOIHITH TOXKAECTBEHHbIE IPE0Opa30BaHNs TPUTOHOMETPUYECKIX
BBIPKEHU C UCTIOIb30BaHUEM BBIBEIEHHBIX (hopMyII.

CHayaja c MOMOUIbIO CKAJPHOIO MPOM3BEAECHUS BEKTOPOB JIOKa3bIBaeTcs (opmyna
KOCHMHYCa pa3HOCTHU JIByX YIJIOB. 3aTeéM C IOMOUIbIO CBOMCTB CHHYCa M KOCHHYyca yria u
JIOKa3aHHOM (OpMyINbl BBIBOJATCS BCE IepedncieHHble (Gopmyinbl. Mcmonb3ys Toka3aHHbIE
(bopMyIibl, BHIBOAITCA (POPMYJIBI Ui CHHYCOB U KOCHHYCOB JIBOMHBIX M IOJOBUHHBIX YIJIOB, a
TaKXe Ui MPOM3BEIEHUS] CUHYCOB M KOCHHYCOB yrioB. HakoHel, BBIBOIATCS (POpPMYIIBI 1St
TaHreHCa CYMMBI (pa3HOCTH) JBYX YIJIOB TAaHI€HCAa IBOMHOrO M IOJIOBUHHOTO YIJIOB, IS
BBIPaXEHMS CHHYCA, KOCHHYCA U TaHT€HCA yIJIa 4Yepe3 TAaHI'€HC MTOJIOBUHHOIO YIJIa.

13. lekapTOBbI KOOPANHATHI U BEKTOPHI B IpocTpaHcTBe (4 yaca)
MHuororpannuku (18 yacos)

JlexapToBBl KOOpJAMHATHI B NPOCTpaHCTBE. PaccrosiHue Mexay toukamu. KoopamHatbl
cepeanHbl oTpeska. [IpeobpazoBaHre CUMMETPUU B MIPOCTPAHCTBE. J[BUKEHHE B MPOCTPAHCTBE.
[TapannenpHblil IepeHoC B npocTpaHcTBe. [logo0ue npocTpaHCTBEHHBIX (UTYp. YTOod MEXIy
CKPEIIMBAIOIIMMHUCA NPSIMBIMU. YIOJd MEXAY NpsAMOM M IUIOCKOCTBIO.  YTOl Mexay
IIOCKOCTAMU.  [lomans  OpTOroOHaNBbHOM  NMPOEKIUMM  MHOIOYroJIbHMKAa. Bektopel B
IIPOCTpaHCTBE. JIeHCTBUSA Hax BEKTOpaMH B INPOCTpaHCTBE. Pa3nojkeHne BEKTOpa MO TpeM
HEKOMILUIAHAPHBIM BEKTOpPaM. Y paBHEHHE IIOCKOCTH.

ITonstue MHOrOrpannuka. Ilpusma. ITnomane nosepxHoctu npusmsl. IloBropenne
TEOpUH, pelIeHHE 3a/1a4 Ha BBIYKCIICHHE IO TOBEPXHOCTH IPU3MBI.

[Tupamuna. [IpaBunbpHas nupamuaa. Pemenue 3anad no reme nupamuzaa. Y cedeHHasi MMpaMuia.
[Tnomanp MOBEPXHOCTH YCEUEHHON MUPAMHU/IBI.



Cummetpus B npocTpaHcTBe . [IoHATHE MPaBUIBHOIO MHOIOTPAHHUKA . DJIEMEHTHI CUMMETPUU
IIPABHIIBHBIX

14. Tpuronomerpuyeckue (pyHKIMH YMCI0BOr0 aprymenra (9 4acon)

DYHKIUU Y = SINX, Y = COSX, ) = IgX, V = CIZX.

OcHOBHasl 1IeJIb — W3YYHUTh CBOMCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIMHA U HX
rpadguKoB.

CHayaja TOBOPUTCS O TOM, YTO XOTS (DYHKIIMSI MOXKET BBIPAXaTh 3aBUCHMOCTb MEXKIY
pasHbIMU (PU3HYECKMMHU BEJTMYMHAMU, HO B MaTeMaTHKE IIPUHATO PacCMATPUBAaTh (GYHKLUU J =
f(x) xak pynkun yucna. [ToaTomy 371€ch U paccMaTpUBAIOTCS TPUTOHOMETPUYECKUE (PYHKIIUU
YHUCIIOBOTO apryMeHTa, MX OCHOBHBbIE CBoOMcTBa. C UCIOIB30BaHUMEM CBOMCTB TPUIOHO-
METPUYECKUX (PYHKIHH CTPOSITCA UX TpaduKu.

ITpu u3ydeHnu 3TOH TE€MbI BBOJUTCA MOHATHE MEPUOAMUYECKON (QYHKLIMU U €€ IJIaBHOTO
NepuoJia, TOKa3bIBACTCS, YTO TJIABHBIA Mepuoa (GyHKIMHA y = Sin X U y = COS X €CTh YHCIIO, a
IJIaBHBIN NIepuoJ QYHKLIUHN y = tgX U y = cfgx €CTh YHUCIIO.

Konrponbaas pabota Ne6 comepXuT 3afaHusi Ha YIOPOLICHHE LENbIX H JIPOOHBIX
BBIP@KEHUI C MCIIOJIIB30BAaHUEM TPUTOHOMETPUUECKUX TOXKAECCTB M (HOpMYJT IpHUBEICHHUS,
BBIUMCJIEHUE HEWU3BECTHBIX TPUTOHOMETPUYECKUX (PYHKLUMH MO OJHOW 3a/laHHOM, MOCTPOECHHE
rpauKOB TPUTOHOMETPHUECKUX (DYHKIMHA C UCIIOIB30BAaHUEM NPEOOPa30BaHUM.

15. Tpuronomerpuyeckue ypaBHeHHsi U HepaBeHCTBa (12 yacoB)

ITpocTeiiline TPUTOHOMETPUYECKHE YpaBHEHUS. TpPUIOHOMETPUUYECKHE YPABHEHMS,
CBOIAIIMECS K  IPOCTEMINMM  3aMEHOM  HEU3BECTHOro. IIpumeHeHume  OCHOBHBIX
TPUTOHOMETpPUUYECKUX (opMyn uig  pemieHuss ypaBHeHMH. OJHOPOAHBIE  ypaBHEHHS.
IIpocmetiwue mpueconomempuieckue HepageHcmea.

OcHoBHas 1enp — chOpMUPOBaTh YMEHHUE pellaTh TPUTOHOMETPUYECKHE YPABHEHUS U
HEPaBEHCTBA.

CHauaJia ¢ OIOpoy Ha yMEHME peIIaTh 3aJa4l Ha HaX0XKICHHUE BCEX YIJIOB X TAKUX, YTO
f(x) = a, Tae f(x) — onHa U3 OCHOBHBIX TPUTOHOMETPHUECKUX (DYHKIHH (Sinx, cosX, tgX, ctgx),
paccMaTpUBAETCs PELICHUE TPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN. 3aTeEM
paccMaTpuBarOTCs YpaBHEHHUS, KOTOpBIE (TI0CIIE BBEIEHNS HOBOTO HEU3BECTHOTI'O / U PELICHUS
HOJIYYMBILET0OCs pallMOHAJIBHOI'O YPABHEHUSI OTHOCUTEIIBHO #) CBOASTCS K PELICHUIO
POCTEHIIEro TPUrOHOMETPUUYECKOT0 yYpaBHeHUsI. PaccMaTpuBatoTcsi ciocoObl perieHus
TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOIIBIO OCHOBHBIX TPUTOHOMETPHUYECKUX (HOpMYII U,
HaKOHEI], pACCMAaTPUBAIOTCS OJTHOPOJAHBIE TPUTOHOMETPUUECKHE YPABHEHHUS.

C omopoii Ha yMeHHe pelIaTh 3a/1a4l Ha HaXOKIEHUE BCeX YIVIOB X TakKuX, 4To f (X) > a,
w f(x) < a, tae f(x) — oJlHa U3 OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIIMNA, paccCMaTpUBaETCS
pellleHne NPOCTEMIINX TPUTOHOMETPUYECKMX HEPABEHCTB. 3aT€M  pacCMaTpUBAOTCS
HEPAaBEHCTBA, KOTOpPbIE (ITOCJIE BBEACHMSI HOBOIO HEM3BECTHOTO / M PELICHUS IMOJIYYHBIIErOCs
pallMOHATIBHOIO HEPABEHCTBA OTHOCHTENBHO ) CBOJATCA K PEHICHUIO MPOCTEHIInX
TPUTOHOMETPUUECKUX HEPABEHCTB.

KonrponsHas pabGora Ne7  comepXuT 3ahaHusi Ha  pelleHHe  MPOCTEHUIIMX
TPUTOHOMETPUUYECKUX YPAaBHEHUH U HEPAaBEHCTB, pEUIEHHE YpPaBHEHUMN, CBOJAMIMXCA K
IIPOCTEHIINM 3aMEHOM IEPEMEHHOM, pEelIeHHe TPUTOHOMETPUYECKUX YPAaBHEHUH C IOMOIIBIO
OCHOBHBIX TPUTOHOMETPUUYECKUX POPMYI U OHOPOJHBIX TPUTOHOMETPUUECKUX YPABHEHUH.

16. DuieMeHTHI TeopuM BepOATHOCTH. BeposATHOCTH coObITHA (6 Yaca)

Yacrora. Ycii0BHasi BepOATHOCTH (2 yaca)

[TonsiTHE 1 CBOWCTBA BEPOATHOCTH COOBITHS.

OcHoOBHasl 11eJIb — OBJIAZIETh KJIACCUYECKUM IOHSATHEM BEPOSTHOCTU COOBITHUS, U3YUUTH
€ro CBOMCTBA U HAYYUTHCS PUMEHSATh UX IIPHU PEIICHNN HECIIOKHBIX 3a/1a4.

CHayasia paccMaTpUBAIOTCSl OMBITHI, PE3YJbTaThl KOTOPBIX HA3bIBAIOT COOBITHSIMHU.
Omnpenensiercss BepoATHOCTh coObITHsA. PaccmarpuBaroTcs nMpUMephl BHIYUCICHUS BEPOSTHOCTH
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coObITHs. 3aTeM BBOJSTCS TMOHSATUS OOBEAWHEHUS (CyMMBI), mepecedeHus (IIPOU3BEICHUS)
COOBITHIA U paccMaTPHUBAIOTCS MPUMEPHI HA MPUMEHEHHUE 3TUX MOHATHI.

TlonsaTHe O HE3aBHCUMOCTH COOBITHH. BepO}ITHOCTB U CTAaTUCTHUYCCKas 4YaCTOTa HACTYILJIICHHA
coObITHs. Pemenue MPAaKTUYCCKUX 3a/1a4 C IPUMCHCHUEM BECPOATHOCTHBIX METOIOB.

17. IloBTOpenne kypca matemaTuku 3a 10 kiaacc (17 yacos)

HTOoTrOBBIN KOHTPOJILHBIN TECT COACPKUT 14 3amaHuii 00s3aTEIHPHON YacTH U 5
JIOTIOTHUTENBHBIX 3aaHuid. MIX comepikaHne COOTBETCTBYET TEKCTaM JIUArHOCTUYECKUX paboT
1o noArotroBke k EI'D. Akcuomsel ctepeomeTpuu . [lapamienbHOCTh TPSMBIX U TIJIOCKOCTEH .
TeopeMa o Tpex NepHeHANKYIIAPaAX, YroJl MEeXAY NPSIMOU U IJIOCKOCTHIO.. iToroBas
KOHTpPOJIbHAs paboTa. 3aKI0unTeIbHBIN YPOK-0ecena mo kypey 10 kit

11 kaacce

204 yaca

1. ®ynkuuu u ux rpaguxu (9 4acon)

Onementapubsle (QyHkuuu. MccnemoBanwe GyHKIMA H TOCTpOEHHE HX TrpadukoB
37eMeHTapHbIMU MeToaMu. OCHOBHBIE CITIOCOOBI TPe0Opa3oBaHus rpadUKoB.

OcHOBHas 1eNlb — OBJAJETh METOJAaMHU HCCIEAOBAaHMS (YHKIUH W IMOCTPOSHHS HX
rpaguKoB.

CHavana BBOJATCA TOHATHS OIIEMEHTAPHOH (QYHKIMU M CYyNeprno3unuu (HyHKIHN
(cmoxxHo#l (yHKIIMHK). 3aTeM HCCIEAYIOTCS BOMPOCHl 00 00IacTH ompeseseHus u 00JacTu
u3MeHeHus (YHKIHMH, 00 OTPaHMYCHHOCTH, YETHOCTH (WJIM HEYETHOCTH) M TNEePHOAMYHOCTH
GbyHKIIMH, O TPOMEXKYTKaxX Bo3pacTaHus (yObIBaHUS) M 3HAKOMOCTOsIHCBA (yHKIMH. Pe3ynbTaTsl
uccieoBaHus (YHKIIMHA TPUMEHSIOTCS Uil TIOCTPOCHUs ee Tpaduka. [lamee paccMaTpuBarOTCs
OCHOBHBIE CIOCOOBI MpeoOpa3zoBaHusi rpaduKoB PYHKIUNA — CHMMETPHUS OTHOCUTEIBHO Ocei
KOOpJIWHAT, CJABHUT BJIONb OCEH, pacTsbkeHHe W cxkathe TpadukoB. Bce 3T crmocoObl
MPUMEHSIOTCS K MOCTpoeHuto rpaduka pyukuuu y = Af(k(x - a)) + B o rpaduky GyHKIUHU y =
J).

PaccmatpuBaercs cummerpusi rpadukoB GyHKIUE y = f(x) U X = f(y) OTHOCUTEIHHO
npsimoit y= x. Ilo rpapuky ¢pyHkuuu y = f(x) crpoarcsa rpapuku ynkuuit y = |f(x)| u y =f(|x|).
3arem cTposTcs rpaduku QyHKIMHA, SBISIOMUXCA CYNEpIO3UIUe, CyMMON, MpOU3BeIeHUEM
(GyHKIHIA.

2. Ilpexes ¢pyHKIMH H HENMPEPBLIBHOCTD (S 4acoB)

[Tonsstue nmnpeaena ¢yHkuuu. OAHOCTOPOHHME TPEAETBl, CBONCTBA  IPEIENIOB.
HenpepbIBHOCTh QYHKIIUI B TOUKE, HA MHTEpBaJe, Ha ompe3ke. HempepbIBHOCTh 3JI€MEHTapHBIX
GyHKIMIA.

OcHOBHas 11e/Ib — YCBOMTB MOHSATHUSA Ipejena (PyHKIUN U HEMpPEepbIBHOCTH (YHKLUU B
TOYKE ¥ Ha MHTEpBAJIE.

Ha MHTYUTUBHOW OCHOBE BBOJATCS MOHATHS Npejaena (pyHKIMM CHayana MpH, 3aTeM B
Touke. PaccmaTprBaroTCsl OIHOCTOPOHHUE MPEENbl U CBOWCTBA MpefesioB pyHKuMi. BBoaurcs
MOHATHE HENPEPBIBHOCTH (YHKUMU B TOYKE M Ha MHTEpBaje. BBLICHIIOTCA MPOMEXYTKH
HETPEPBIBHOCTH JIEMEHTAPHBIX ()YHKITHIA.

BBoaATcs MOHATHS HENpepbIBHOCTH (DYHKIMM chpaBa (cieBa) B TOYKe Xgo H
HETIPEPHIBHOCTH (YHKIWU Ha oTpe3ke. [IpuBoauTcs Takke ompenerneHue mpenena QyHKIHHA B
TOYKE «Ha S3BIKE» M «HA SI3bIKE II0CIEAI0BAaTENbHOCTEH». BBOIUTCS MOHATHE pa3pbIBHON
(GYHKIINU ¥ pacCMaTPUBAIOTCS MPUMEPHI Pa3pBIBHBIX (YHKIIHH.

3. OoOparnbie pynkunu (6 yaca)

[Tonsitue  oOparHodt  (yHkuu.  Bzaumno  obpammusie  @ynxkyuu.  Obpamubvie
mpuzoHomempuieckue QyHKYUuu.

OcHoBHasl 111 — YCBOUTH MOHATHE (HYHKIIMH, OOpaTHOW K JJAHHOM, U HAYYNUTh HAXOTUTh
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(byHKLMIO, OOpaTHYIO K JaHHOM.

CHauana Ha TPOCTOM MIPUMEPE BBOAMTCS MOHATHE (YHKIIMU, OOpaTHON K JaHHOW. 3aTemM
ompezensercss QyHKIUs, o0OpaTHas

K JTaHHOM CTporo MOHOTOHHOW (yHkuuu. [IpuBogurcs cnocoO moctpoeHus rpaduxa
o0paTHOi (HyHKIHH.

BBoauTcs noHsATHE B3aMMHO OOpaTHBIX (DYHKIMM, ycTaHaBIMBAETCS CBOWCTBO rpauKOB
B3aUMHO OOpaTHBIX (YHKIMA, TOCTPOCHHBIX B OJHOW cucTeMe KoopauHaT. HMccnemyroTcs
OCHOBHbIE 00paTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMU U CTPOATCS UX TPa(UKH.

Konrponbnas padora Nel coepXuT 3aaHus HA OMUCAaHNUE CBOMCTB (pyHKIMH (001aCTh
ornpeeneHus, 06aacTe u3MeHeHus. Hyim 1 npoMexxyTKH 3HaKOIIOCTOSIHCTBA, IPOMEXYTKH
BO3PACTaHMA U YOBIBAHHsI, OTPAHUYEHHOCTh, HANOOJIbIIICe U HAMMEHbBIIIee 3HaUeHHE) TI0 e
rpaduky. Haxoxxnenue obnactu onpeeneHust GyHKIMH. TOCTPOSHUE IpaguKoB PyHKITHH C
NOMOIIBI0 TpeoOpa3oBanuii. Jloka3aTrenbcTBO YETHOCTU M MMEPUOANYHOCTH (DYHKIIUU

4. Tena spaienusi (10 yacoB)

Hununanap. Ceuenue MUIMHAPA IUIOCKOCTIMU. BrivicanHas u onucanHas npusmsl. Konyc.
CeueHue koHyca IIockocTsAMU. Brincannas u onucansas nupamuiel. [lap. Ceuenne mapa
mockocThio. CumMmeTpus mapa. KacaTtenbHas III0CKOCTh K 11apy. BrincanHble U onvcaHHble
MHororpaHHuku. Ilepecedenue nByx cdep. O NOHATUH Tesla U €0 HOBEPXHOCTH B T€OMETPUH.

5. IIpoussoaunas (11 yacos)

[TonsiTue npousBoaHoM. [Ipon3BoHAS CyMMBI, pa3HOCTH, IPOU3BEACHHS U YACTHOTO JIBYX
byskuii. Henpepvignocms gyukyutl, umerowux npouzsoonyio, ougpgepenyuan. Ipon3BoaHbe
aneMeHTapHbIX QyHKIMHA. [Ipon3BoaHast ci10xHON QyHKIMH.

OcHoOBHas 1€ — HAYYUTh HAXOJUTh MPOU3BOAHYIO JIFO00H 3JIeMEeHTapHON ()YHKIIHH.

CHauvana BBOJIUTCS HOBas omepauus: auddepeHuupoBaHre QyHKIUN U €€ pe3ysbTaT —
npou3BoaHas (GyHKIMH. 3aTeM BBIACHACTCS MEXaHUYECKHHA M T€OMETPHUYECKUI CMBICT MPOU3-
BOJIHOM, TOCJI€ YEro HaxXOoJATCs MPOU3BOJAHBIE CYMMbI, Pa3HOCTH, MPOU3BEIEHUs, YACTHOIO U
CYNEpIO3UINH JBYX (YHKIMH, a Takke NPOM3BOJHBIE BCEX OJIEMEHTAPHBIX (YHKIWH.
Jloka3bIBaeTcs HENpepbIBHOCTh (YHKIMM B TOUYKE, B KOTOPOH OHAa HMEET IPOMU3BOJIHYIO.
Beogutcss monstne muddepennnana (yHKIHH, TOKA3bIBACTCS TeOpeMa O MPOU3BOIHOMN
00paTHON (PYHKIMU U HaXOAATCSA IPOU3BOIHBIE /ISl OOPATHBIX TPUTOHOMETPUYECKUX (PYHKLIUH.

KontponbHast pabora Ne2 conepXuT 3aJaHUsi Ha BBIYMCIEHHE IPOU3BOJHOU
3JIEMEHTApHBIX (YHKIUH, BBIYMCICHUE NMPOU3BOAHON (YHKIMU B TOYKE, IPUMEHEHHUE MPaBUII
BBIYUCIICHHS] TPOM3BOJHOM OT CYMMBI, Pa3HOCTH, TPOW3BEICHHUS M YacTHOTO (YHKIHUH,
BBIUUCIICHHE 3HAUEHHH apryMeHTa, MpU KOTOPHIX 3HaueHHe (PYHKIMM paBHO HYJIO, OOJblIe U
MEHBIIIE HYJIS.

6. Ilpumenenue npousBoaHoii (16 4acos)

MakcumMyM ¥ MHUHUMYM (QYHKIUM. YpaBHeHHe KacaTenbHoil. IIpuOmikeHHble
BeIuUCIeHus. Teopembi 0 cpeonem. Bozpactanue u yosiBaHue ¢pyHKuuid. I[Ipon3BogHbIE BBICIIMX
HOPSAIKOB. DKCMpemym YyHKYuu ¢ eOUHCMEeHHOU KpUmu4eckol mouxkou. 3aiadyil Ha MaKCUMyM
u MuHUMYM. [TocTpoenue rpadukoB GyHKIMN C TPUMEHEHHEM TPOU3BOIHOM.

OcHOBHasl 1eNb — HAYYHUTh MPUMEHSATH MPOU3BOJHYIO TPU HCCIECIOBAHUN (YHKIUH U
pELIeHUH MPAKTUYECKUX 3a]1ad.

CHavana BBOJATCS TIOHSATHS JIOKAJBHBIX MaKCHMyMa W MHHUMyMa (QYHKIHH, e
KPUTUYECKHX TOYEK, a 3aTEM PAacCMaTPUBAETCs METOJI HaXOXJEHUS MaKCUMyMa U MUHHMYyMa
¢GbyHKIIMM Ha oTpe3ke. BbiBonuTCS ypaBHEHHE KacaTelbHON K rpa@uky (GyHKIMH, UCCIEAYETCS
BO3pacTaHue U yObIBaHWE (YHKIMH C MOMOILBIO MMPOM3BOAHBIX. PaccMaTprBaIOTCs SKCTpEMYM
(GYHKIMM C €IWHCTBEHHOH KpPUTHUYECKOW TOYKOW W 3aJa4yd Ha MaKCUMyM W MHHUMYM.
[TpoBoauTcs uccnenoBanue GyHKIMHA € TOMOIIBIO POU3BOJHOM, CTPOSTCS UX I'padUKH.

Joka3biBatotcst Teopemsl Posutst u Jlarpanka. O6cykaaercs BOIPOC O BBITYKJIOCTH BBEPX
(v BHU3) Tpaduka QyHKIUH, UMEIOIEH BTOPYIO MPOU3BOJHYIO, T. €. BOIIPOC O TeOMeTpHuye-
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CKOM CMBbICIIE BTOpPOH MpOM3BOAHOW. BBOAHMTCA MOHATHE acHUMNTOTHI Tpaduka (YHKIUU.
Uccnenyercs napoOHo-nuHelHas ¢yHKug. BBoasrcs monstus Gopmynsl u psga Teitnopa,
MOKa3bIBACTCS UX MPUMEHEHHE MPU MPUOJINKEHHBIX BHIYUCICHHUSX.

KonrtponbHas padota Ne3 comepxuT 3ajjaHus Ha HaX0XKJICHUE TPOMEXYTKOB BO3pacTaHUs
U yObBaHMA (YHKIMH, HAaUOOJBIIETO W HAUMEHBILIETO 3HAYCHUS (QYHKIUH Ha OTpe3Ke,
HalMcaHUue ypaBHEHMs KacaTelabHOH. VccrnemoBaHue (yHKIMM C MOMOIIBIO IPOM3BOJHOU U
noctpoeHne e€¢ rpaduka, pemeHHe NPAaKTUYECKOH 3a/laud Ha HAaXOXJIEHUE ONTHMAIbHOTO
BapHaHTAa.

7. O0béMBI MHOTOTPAHHUKOB (8 YacoB)

[Tonsatue oObema. OO0beM mnpsAMOyrojapHOro mapamuienenunena. OO0beM  HAKIOHHOTO
napaenenunena. O6vem npusmsl. PaBHoBennkue Tena. Oobem nupamuipl. O0beM yCedeHHOM
nupamMuibl. OOBEMBI TOJIOOHBIX TEJL.

8. IlepBooOpa3nasi u marerpaJj (13 yacon)

[Tonsitue mnepBooOpasHoit. Ilnomans KpuBONMMHEHHOW Tpamenuu. OnpeacieHHbIN
unterpai. @opmyna Hetotona — Jleiibauna. CBoiicTBa ONpeeICHHBIX HHTETPAJIOB.

OcHoOBHast 1eab — 3HaTh TaOJMIy MEpBOOOpa3HBIX (HEONpPEIENEHHBIX HHTErpajloB)
OCHOBHBIX (PYHKIIUI M yMeTh MpUMEHTH Gopmyrny HeroTona — JleliOHHMIA MTPpH BBIYUCICHUN
OIpeIeIEHHBIX UHTETPAJIOB U IUIOLaAei Guryp.

CHavasa BBOJWTCS MOHATHE TIEPBOOOpA3HON st (PYHKIMH, HETIPEPHIBHON Ha MHTEpBAJIE,
3aTeM  IOHATUE  HEOINpPENEeNEHHOrO0  HMHTErpaja, IPHUBOJATCS  OCHOBHBIE  CBOMCTBa
HEOIpeENECHHbIX HHTErpaJloB M Tabiaula HeolpeaeNeHHbIX uHTerpanoB. Omnpexaensercs
IUIOINAAb KPUBOJMHEHHON Tpaneluy Kak Mpesesl MHTErpalbHOM CyMMBI Ul HEOTpHULIATEIbHON
¢yukuu. OrnpeneneHHbId UHTETpall TaKKe BBOJIUTCS KakK Ipesied MHTErpajlbHOW CyMMBbI JUIS
HenpepblBHOM Ha oTpe3ke ¢yHkuuu. IlpuBonutcs ¢opmyna Herotona — JleiiOHuna s
BBIUMCJIEHUSI OIIPEIETICHHBIX NHTETPAJIOB.

[TpuBoAATCS CBOWCTBA ONpPENEICHHBIX MHTETPAJOB U UX MPUMEHEHHE I BBIYUCICHHS
Iomaaen GuUryp Ha IIOCKOCTH M JUIS PEIICHUS TEOMETPHUECKUX U (PU3MUECKUX 3a/1a4.

KonrponbHas pabora Ned conepkuT 3aaHus Ha J0Ka3aTelbCTBO TOrO, 4YTO OJHA
U3JAaHHBIX (YHKIMA SBISETCS TEPBOOOPA3HOW [UIs JPYroil, HaxOXIEHHE OOIero BUAA
epBOOOpPa3HbIX (YHKIHMU U KOHKPETHOH, rpaduk KOTOPOH HPOXOAUT uYepe3 JaHHYI TOYKY,
BBIUMCJIEHHUE IIOIAAN KPUBOJMHEHHONW Tpaneuuu U Gurypbl. OrpaHMuE€HHON CHM3Y U CBEpXY
rpaduKaMu HEMIPEPBIBHBIX (PYHKIUI.

9. PaBHOCWJIBLHOCTH YPABHEHMI U HepaBeHCTB (4 yaca)

PaBHOCHIIBHBIE TPeoOpa30BaHusl ypaBHEHUN U HEPABEHCTB.

OcHoOBHasl 1IeNlb — HAY4YHUThb IPUMEHSATh PAaBHOCHIIbHBIE NIPE0Opa3OBaHUs MPU pELICHUU
YPaBHEHU U HEPABEHCTB.

CHayasia nepeyucisoTcsl paBHOCHIIbHBIE ITpeoOpa3oBanus ypaBHeHUU. [lomquepkuBaercs,
YTO MPH TAaKUX NPeoOpa30BaHUAX MHOXKECTBO KOpPHEH MpeoOpa3oBaHHOIO YPaBHEHUS COBIAAAET
C MHO’KECTBOM KOpHEH MCXOJHOI0 ypaBHeHUs. PaccmaTpuBatoTcs npumMepbl IPUMEHEHUS TaKUX
npeoOpa30BaHuil IPH pelICHUH YpaBHEHUH.

3areM aHaJOrMYHBIM 00pa3oM paccMaTpUBAIOTCS PaBHOCHIIbHBIE MPeoOpa3oBaHUs
HEPABEHCTB U UX IPUMEHEHHE ITPU PEILICHUN HEPABEHCTB.

10. YpaBHeHus-ciaeacTBus (8 4acoB)

[TonsitTue ypaBHEHHsA-ciencTBUA. Bo3BeneHune ypaBHEHHS B UYETHYIO  CTEIIEHb.
[TorenuupoBanue norapupmuueckux ypaBHeHuil. [IpuBeneHre moJoOHBIX YWIEHOB ypaBHEHUS.
OcBoOoXkaeHue  ypaBHEHHs ~ OT  3HaMmeHaTens.  [lpumenenue  nozapugpmuueckux,
MPUSOHOMEMPULECKUX U OPY2UX POPMYIL.

OcHoOBHas Lielb — HAY4YUTh NMPUMEHATH MPeoOpa3oBaHUs, MPUBOAAILINE K YPaBHEHUIO-
CJIEJICTBUIO.

CHavana BBOJAWTCS TOHATHE YpPaBHEHHS-CIEICTBUS, NEPEUUCISIOTCS NpeoOpa3oBaHus,
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NPUBOJAIINE K YpaBHEHHIO-cIeACTBUIO. [loguepkuBaercs, YTO MpU TaKOM croco0e perieHus
YPaBHEHMsI IPOBEPKA KOPHEH ypaBHEHUS-CIICACTBUS SBIISIETCS 0043aTEIbHBIM ATAIIOM PELICHUs
UCXOJHOI0 YpaBHEHHA. 3aTeéM pacCMaTpPUBAIOTCS MHOIOYMCIEHHBIE IIPUMEPHl NPUMEHEHUS
Ka)JI0T0 U3 3THX MpeoOpa3oBaHU B OTJEIbHOCTH U HECKOJIBKUX TaKUX MPeoOpa3oBaHUil.

11. O6bémbI 1 NOBEPXHOCTH TeJ1 BpameHus (9 yacos)

O6bem muuHApa. O0beM KoHyca. O0BeM yceueHHOro KoHyca. O0bem mapa. O0beM mapoBoro
cerMeHTa u cektopa. [lnomaaps 60koBOI MOBEpXHOCTH IMHApA. [Lnomans 60koBoit
HOBEPXHOCTHU KoHyca. [Inomane chepsl

12 PaBHOCH/IBHOCTH YPaBHeHUI M HepaBeHcTB cucrteMaM (13 yacos)

Pemenue ypaBHeHMi ¢ moMolblo cucTeM. PerieHne HepaBeHCTB C TOMOIIBIO CUCTEM.

OcHOBHasl 11€JIb — HAY4YUTh IPUMEHATH NEPEXO] OT ypaBHEHHUS (WJIM HEpPaBEHCTBA) K
PaBHOCHIIBHOW CUCTEME.

CHavasla BBOJATCA TIOHATHUS CHCTEMBI, PAaBHOCWJIBHOCTH CHUCTEM, PABHOCUIBHOCTH
ypaBHEHHMsI (HEpaBEHCTBA) CUCTEME WJIM COBOKYITHOCTH CHCTEM.

3aTeM MEpeuucCyIslOTCS HEKOTOpble YpaBHEHMsI (HEPaBEHCTBA) M PABHOCUIIbHBIE UM
cucreMbl. DOPMYIHPYIOTCS YTBEPKICHHS 00 MX paBHOCHIBHOCTU. IlpuBoasdrcs mnpumepsl
IPUMEHEHHUS STUX YTBEPKACHUM.

13. PaBHOCHJIBLHOCTH YPABHEHUI1 HA MHOKecTBax (7 4acoB)

Bo3Benenune ypaBHEHUS B UETHYIO CTEIIEHb.

OcHOBHasi 1leJlb — HAy4YUTh NPUMEHATh MEPEXo] K YpPaBHEHHIO, PABHOCUIBHOMY Ha
HEKOTOPOM MHO>KECTBE MCXOJHOMY ypaBHeHHUI0. CHayasia BBOAUTCS MOHSATHE PAaBHOCHIBHOCTU
JIByX YpPaBHEHUH HAa MHOKECTBE, OIMCBIBAIOTCS T€ MHOYKECTBA YUCENI, HA KaXJI0M M3 KOTOPBIX
II0JIy4aeTCsl ypaBHEHUE, PAaBHOCWIBHOE Ha 3TOM MHOXKECTBE HCXOJAHOMY YPaBHEHMIO IpHU
BO3BE/ICHUU YypaBHEHUS B UETHYIO cTemeHb. Jlyig KaXaoro mnpeoOpa3oBaHUs YpaBHEHMS
(GopMyIUPYIOTCS COOTBETCTBYIOIINE YTBEPIKIECHUS O PAaBHOCUIBHOCTU U MPUBOJATCSA MPUMEPHI
UX IPUMEHEHHUS.

KonTponbhas padota NeS copep kUt 3a/1aHus Ha pelIeHUE UPPALMOHAIIBbHBIX,
Jorapu(pMHUECKUX ypaBHEHUH, ypaBHEHHH, COJepKALINX EPEMEHHYIO 1101 3HAKOM MOJYJIS.

14. JlekapToBbI KOOPAMHATHI H BEKTOPHI B NpocTpaHcTBe (YacTu4HO)(13 yacos)

Paccrosaue mexy Toukamu. KoopanHaTsl cepeluHbl OTpe3Ka. YTOJI MEXIY
iockocTsMU. [1nomaas opToroHanbHOM NPOEKIUU MHOTOYTOJIbHUKA. BekTOphI B
IpocTpaHcTBe. JlelcTBUS HaJl BEKTOpaMH B IPOCTPAHCTBE. Pa3noxkeHne BeKTopa 1o TpéM
HEKOMIUIAaHapHBIM BEKTOpaM. Y paBHEHHE TIOCKOCTH.

15. PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKecTBax (7 yaca)

Hecrporue HepaBeHcTBa.

OcCHOBHasl 1IeJIb — HAy4uTh NPUMEHATH NEPEXOJ K HEPABEHCTBY, PaBHOCWIBHOMY Ha
HEKOTOPOM MHO>KECTBE UCXOJHOMY HEPABEHCTRBY.

BBoauTcst noHsTHE paBHOCWIBHOCTH JBYX HEPABEHCTB HA MHOXECTBE, ONMCHIBAIOTCS TE
MHO’KECTBA YHCEJl, Ha KaKJOM M3 KOTOPBIX IMOJy4aeTcsi HEPaBEHCTBO, PABHOCHJIBHOE HAa 3TOM
MHO’KECTBE HCXOIHOMY HEPABEHCTBY IPU BO3BEICHUM YPABHEHUS B YETHYIO CTemleHb. [l
KaKJ0ro MpeoOpa3oBaHUsi HEPaBEHCTBA (DOPMYIHPYIOTCSI COOTBETCTBYIOIIME YTBEPKACHUS O
PaBHOCHUJIBHOCTH M MPHUBOJATCS INPUMEPHI HUX INpUMEHEHUs. PaccMaTpuBarOTCs HECTpOTHe
HEPaBEHCTBA.

16. MeToa npoMe:KyTKOB /1Jisl yPAaBHEHUI M HepaBeHCTB (5 4acoB)

MeTtoa Ma)XopaHT MPUMEHSETCS IPU PELIEHNH HECTAHAPTHBIX YPaBHEHHUH U HEPABEHCTB,
KOTOpBIE HE MOIY4aeTCs PELIUTh C MOMOLIBI0 CTaHJApTHHIX npueMoB. IIpu noaroroske xk EI'D
10 MaTeMaTHKe, €CITU Bbl XOTUTE HAYUUTHCS PEeIIaTh 3aJauH.

17. Ucnoab30BaHue CBOICTB (pyHKIMIi IPH pelleHNny ypaBHeHHi 1 HepaBeHCTB (5
4acoB)
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Hcnonb3oBanue obmacTeil CyIecTBOBaHUS, HEOTPULIATEILHOCTH, OTPAHUYEHHOCTH,
MOHOTOHHOCTH U 3KCTPEMYMOB (DYHKIIMH, CBOMCTB CHHYCA M KOCUHYCA NPH PEILICHUH
YpaBHEHUM U HEPABEHCTB.

18. CucreMbl ypaBHeHHIi ¢ HECKOJIbKHMMU HENM3BECTHBIMH (8 4acoB)

PaBHocunbHOCTB cucteM. Cucrema-cineacrsue. MeTo 1 3aMeHbl HEU3BECTHBIX.

OcHOBHast 1eJIb — OCBOMTH pa3Hble CIIOCOOBI pELICHUS CHCTEM YypaBHEHUH ¢
HECKOJIbKMMU HEU3BECTHBIMH.

BBogsaTCs TNOHATHA CHUCTEMBI YPAaBHEHHH, DPABHOCUIBHOCTH CHCTEM, HPHUBOIATCS
YIBEPXKICHUSI O DPAaBHOCHIBHOCTH CHCTEM TIpM TeX WIA HUHBIX TNPeoOpa3oBaHMUSIX,
paccMaTpUBAIOTC OCHOBHBIE METO/bI PEIICHUS CUCTEM YPaBHEHHUI: METOJ IIOJCTAHOBKHU, METOJ
JUMHEWHBIX TpeoOpa3oBaHUIl, METOJ TMepexoAa K CHCTEME-CIEACTBUIO, METOZ 3aMEHbI
HEU3BECTHBIX.

Konrponbaas pabora Ne6 comepXuT 3aiaHUsl Ha pelIeHUE YpaBHEHHWH M HEPaBEHCTB,
YaCcTH KOTOPBIX  SIBJISIOTCS  IIPOM3BEIECHUEM  HECKOJBKHX  BBIPAXKCHHMM, COAEpIKAILIUX
UppanroHaIbHbIE, TOrapU(PMUUECKUE BBIPAKECHHUS, & TAKKE CYMMOI HECKOJIIBKUX (PYHKITHI.

19. IHoBTOopenue kypca maremaTuku 3a 10—11 kiaaccsl (47 4acoB)

AkcuoMsbl crepeomerpur.  [lapamienbHOCTb MPSMBIX, IAPAIIIEIBHOCTD NPSMOM U
wiockocTd. CxpemuBaromuecs npsamsle. [lapanensHocTs mnockocrei. IlepnenaukynspHocTs
IIPSAMOM U IUIOCKOCTU. Teopema 0 Tpex NepIeHINUKYsApax. Yol MexXay NPsMON U INIOCKOCTBIO.
JIByxrpanHslii yrou. IlepneHaukyispHOCTb IIOCKOCTENH. MHOrOrpaHHUKHU: NTapaJUICICIUIEN,
IIpU3Ma, NUpaMua, IIOLIAAA UX TOBEPXHOCTEN. BEKTOpEI B mpocTpaHcTBe. JlelcTBus Haj
BeKTOpaMHu. CKaJIIpHOE ITPOU3BENCHNE BEKTOPOB. L[MiInHAp, KOHYC U 1ap, I0IAAu UX
noepxHocTel. O0beMbl Teln. Pelienre TpUroHoOMEeTpUUECKUX YpaBHEHUM U HEPaBEHCTB.
[TpousBoanas. KomOunanus ¢ onucanabiMu chepamu. [loaroroska k EI'D.

TemMaTH4yecKkoe JIAHMPOBAHNE

10 xnace
Ne Tema KomnuectBo| Koin-Bo
4acoB KOHTD.
pabot
1. JlelicTBUTENbHBIC YHCTIA. 12 -
2. PanyoHanbHbIE YpaBHEHHs U HEPABEHCTBA 18 1
3. W36panHble BOIPOCH! INIAHUMETPHUHU 12 -
4. Kopens crenenu n 12 1
5. CreneHp NOJ0KUTEIBHOTO YUCIIA 13 1
6. AKCHOMBI CTEPEOMETPUHN U UX IIpOcTeiine 4
CJIEICTBUS
ITapaJju1eIbHOCTB NPSIMBIX M IUIOCKOCTEN 9 1
7. Jlorapugmsl 6 -
8. [lokazatenbHble M JOrapupMHUUYecKue ypaBHEHHs U 11 1
HEpaBEHCTBA.
9. IlepneH IUKYISIPHOCTD MPSIMBIX U INIOCKOCTEN 15 1
10. CHHYC ¥ KOCHHYC yria 7 -
11. TaHreHc ¥ KOTaHreHe yria 6 1
12. DOpMyIIBI CIOKEHUS 11 -
13 Tpuronomerpuueckre GyHKIIMH YUCIOBOTO apryMeHTa 9 1
14 JlexapTOBBI KOOPAMHATHI U BEKTOPHI 4 -
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B IMPOCTPAHCTBE (YACTUYHO)
MHoOrorpaHHuKu 18 2
15. TpuroHomMeTpu4yeCcKre ypaBHEHUSI 1 HEPABEHCTBA 12 1
16. BeposTHOCT COOBITHSA 8 -
YacroTa. YCI0BHAsI BEPOSTHOCTD
17. IloBTOpEHME. 17 1
Hroro 204 12
11 knacc
1. DYHKIIUU U UX TpaduKu 9 -
2. [Tpenen ¢pyHKIMN HEIPEPHIBHOCTD 5 -
3. OO6parabie QYHKITMH 6 1
4. Tena BpaneHus 10 1
5. [TpousBogHas 11 1
6. [IpumeneHnne npou3BOIHOM 16 1
7. OOBEMBI MHOTOTPAaHHUKOB 8 1
8. ITepBooOpasHas 1 HHTETpa 13 1
9. PaBHOCWJIBHOCTD ypaBHEHUI U HEPABEHCTB 4 -
10. YpaBHEHUE —CJICICTBUSL. 8 -
11 OO6BEMBI U TOBEPXHOCTHU TEJl BpallleHUs 9 1
12. PaBHOCWJIBHOCTE ypaBHEHUI U HEPABEHCTB CUCTEMAM 13 -
13. PaBHOCHJIBHOCTh ypaBHEHUIN HA MHOKECTBAX 7 1
14. JlexapToBBbI KOOPAMHATBI U BEKTOPHI B IPOCTPAHCTBE 13 1
15. PaBHOCHIIBHOCTH HEPABEHCTB HA MHOYKECTBAX 7 -
16. MeTo IpoMEXYTKOB /Jisl YypaBHEHUN 1 HEPABEHCTB 5 1
17. Wcnonp3oBanue  CBOMCTB  (QPyHKUMH OpU  pelIEHUU 5 -
YPaBHEHUI U HEPABEHCTB
18.  |Cuctembl ypaBHEHUH C HECKOJIBKUMHU HEM3BECTHBIMU 8 1
19. 3aKJIFOUYNTENBHOE IOBTOPEHNE 47 1
Hroro 204 12

KonTpoJus 3nanmii 10 knacc

Buabl KOHTpOJIs 1I 111 | AY Ton

KontponbsHast pabora 3 4 3 12
KonTpoJus 3nanmii 11 knace

Buabl KoHTpOJIs 1I 111 | AY Ton

KontponbsHast pabora 2 4 3 12
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KanennapHo-remaruyeckoe IVIaHUPOBaHNe HA y4eOHbIH roa: 2022/2023

Marematuka. 10 k1acc

OO01ee KonyecTBo yacos: 204

Ne Koua-Bo [/Iata mo Jara
ypoka LBy YacoB |IJIaHY dakTuy.
Pazoen 1: /leiicmeumenvhvle uucna - 12 y
1. [TonsaTHe neficTBUTENBLHOIO YKCiIa 1
TlousTue nAeliCTBUTEILHOTO UKncia 2 1
3 MmuosxectBa uncelr. CBOMCTBA JIeHCTBUTEIIHLHBIX 1
YHCeH
4 MmuosxectBa uncelr. CBOMCTBA JIeHCTBUTEIIHLHBIX 1
' qucen 2
o. Meroa mareMaTU4eCKOM UHAYKIIUU 1
6. [TepecranoBku 1
7. Pasmemenus 1
8. CoueTanus 1
9. JloKa3aTenbCTBO YMCIIOBBIX HEPABEHCTB 1
10. J1eIMMOCTD LICNIBIX YUCE 1
11. CpaBHEHHS IO MOTYJIIO M 1
12. 3aga4u ¢ 1EeT0YNCIEHHBIMI HEN3BECTHBIMU 1
Pazoen 2: Payuonanvhvle ypaeHenus u Hepagencmea. - 18 u
1. PanmonanbsHbIe BbIpaXeHUs. 1
2 ¢>0pMyJ1£,1 6unomMa HploToHa, CyMMBI U pa3HOCTH 1
CTENEHEH.
3 CDOpMyJ'IfI 6unomMa HerloToHa, CyMMBI U pa3HOCTH 1
CTereHein
4, PaunonansHble ypaBHEHUS 1
5. PauvonansHbie ypaBHEeHHS 2 1
6. CucreMsl paliioHaIbHBIX YPaBHEHHIA 1
7. CucreMsl palioHaIbHBIX YPAaBHEHHH 2 1
8. MeTo/1 MHTEpBAJIOB PEIICHUS HEPABCHCTB 1
9. MeTo MHTEpBAJIOB pPEIIEHUs] HEPABEHCTB 2 1
10. MeTto MHTEpBAJIOB PEIIEHUsI HEPABEHCTB 2 . 1
11. PanmonansHbIe HEpaBeHCTBA 1
12. PaunonansHbie HEpaBeHCTBA 2 1
13. PannonansHble HEpaBeHCTBA . 1
14. Hectporue HepaBeHcTBa 1
15. Hectporue HepaBeHcTBa 2 1
16. Hecrtporue nepaBeHcTBa2 1
17. Cucremsl pallMOHAIBHBIX HEPABEHCTB. 1
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Kontponbras padota Nel o teme «PannonanbHbie

18. YPaBHEHUS U HEPABEHCBA» .
Pazoen 3: H3opannwie eéonpocol nnanumempuu (12 uacoes)

1. Pemenue TpeyroibHUKOB 1

2. Brruucnenune meauad u OMCCEKTPUC TPEYTOJIBHUKA 1

3. ®dopmyma ['epona 1

4 JHpyrue ¢hopMyIibl 1715 BEIYUCICHUS 101N 1
TPEyroJbHHUKa

5. Teopema Yenl. Teopema Menenas 1

6. CBOﬁCTBa Y TIPU3HAKU BIMCAHHBIX U OMMCAHHBIX 1
YeTHIPEXYTOJbHUKOB

7 CBOfICTBa Y TIPU3HAKU BIMCAHHBIX U ONMCAHHBIX 1
YeThIPEXYTOJILHUKOB.

8 VYTiibl B OKpYKHOCTU. MeTpuieckie COOTHOIICHHUS 1
B OKPY>KHOCTH

9 ['eomeTpuueckue MecTa ToUeK B 3a/1a4ax Ha 1
MOCTPOCHHE.

10. ['eomeTprueckre MecTa TOUEK B 3a7a4ax Ha 1
MIOCTPOCHUE .

11 ['eomeTpuueckue MecTa ToOUeK B 3a/1a4ax Ha 1
MOCTPOCHHE

12 O pazpemmmocTu 3a/1a4 Ha TOCTPOEHUE. DIUTHIIC, 1
runepbosa, mapadosia

1. [lonstue pynkuuu u ee rpaduka. 1

Pa3zoen 4: Kopens cmenenu n (12 uacoe)

2. OyHKIMS y=X.n 1

3. OyHKIMS y=X.n . 1

4. [ToHsATHE KOpHS CTENEHH N. 1

S. KopHu ueTHOl 1 HEUETHON CTENEHEN. 1

6. KopHu ueTHOl 1 HEUETHON CTENEHEH . 1

7. Apudmernueckuit KOpeHb. 1

8. Apudmernueckuii KOpeH»b . 1

9. CBoiicTBa KOpHEH CTENEHH N. 1

10. CaoiicTBa KOpHEH cTenenu n. 2 1

11. Oynxums y=V(n&x), x>0 1

12. Kontponbnas padota No2 «Kopensv cmenenu n» 1

Pa3zoen 5: Cmenens nonodxcumenvnozo uucna - 13

1. CreneHb ¢ paliOHAILHBIM TOKA3aTENIEM. 1
CBoiicTBa CTENEHH ¢ PALlMOHAIBHBIM MTOKa3aTeNIeM. 1

3 CBoiicTBa CTENEHH ¢ PallMOHATBHBIM 1

IOKa3areieM.2
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[TonsTHE TIpeaea mocne10BaTeIbHOCTH.

[TonsTHE TIpEea Mocne10BaTeIbHOCTH .

CaoiicTBa npe/enos

Njo|oa| s

CaoiicTBa npeesos.

A

BeckoneuHo yObIBarolasi reOMeTpu4ecKast
nporpeccus.

©| «©

Yucno e.

[TonsiTHE CTENEHN ¢ UPPALUOHATILHBIM
[10Ka3aTeeM

11.

[TokazarenbHast QyHKLIUS.

12.

[TokazarenbHast QyHKIMS

13.

Kontponbnas pabora Ne3 «Cmenens
NON0HCUMENIbHO20 YUCTIA»

1

naockocmei - 13 u

Pazoen 6: Akcuomot cmepeomempuu u ux cieocmeus. llapannensnocms npamvix u

Axcuombl crepeomeTpun. CyiecTBOBaHHE
IIJIOCKOCTH, MPOXOSAIIEH Yepe3 JaHHYIO IPSAMYIO U
JAHHYIO TOUKY. 3aMedyaHue K akcuome |

Axkcuomsl crepeomerpun. CyliecTBOBaHUE
IUIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO MPSIMYIO U
JAaHHYIO TOUKY. 3aMedaHue K akcuome I.

[Tepeceuenue npsiMoii € MIOCKOCTHIO

| w

CyH_[eCTBOBaHI/IC IIIIOCKOCTH, npoxonﬂmeﬁ qcepes3
TPU JAHHBIC TOYKH

[TapamtenpHble NpsMBbIE B IPOCTPAHCTBE.

[Ipu3Hak napaynenbHOCTH MPSAMBIX.

[Ipu3Hak napayienbHOCTH NPSMOU U IUIOCKOCTH

[Tpu3Hak napamienbHOCTH INIOCKOCTEH

© |® N |o

CymiecTBOBaHUE MIIOCKOCTH, MApauIeIbHON
JTaHHOM IIOCKOCTH.

CaoiicTBa napamienabHbIX MIIOCKOCTEN

11.

N300paxeHune npocTpaHCTBEHHBIX (pUryp Ha
IJIOCKOCTH

12.

N300pakeHre MpoCTpaHCTBEHHBIX (PUTYp Ha
IUIOCKOCTH.

13.

Konrtponsnas padora Ne 4 «llapannenvrnocms
RPAMbBIX U NIOCKOCMEN)

Pazoen 7: Jlozapugpmeut 6 uacoes -

[Tonstue norapudma.

[Tonsitue norapudma. 2

CaoiicTBa norapudmos.

El AR N

CoiictBa norapudmos.2

A
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5. CgoiictBa noraprudmosn.3 1
6. Jlorapudpmuueckas GyHKIHS. 1
Pazoen 8: Ilokazamenvnuvle u nozapugpmuueckue ypasnenus u nepaeencmea - 11 u
1. [Ipocreiimme noka3areabHble YpaBHEHUS 1
2. [Ipocreiimue norapudmMuyeckre ypaBHEHHUS 1
3 VYpaBHeHHUs CBOIAIIMECS K IPOCTEHIIEN 3aMEHe 1
' HEU3BECTHOTO.
4 VYpaBHeHHUs CBOIAIIMECS K IPOCTEHIIEN 3aMEHe 1
' HEU3BECTHOT0.2
5. [Ipocreiimue nmokazareiabHble HEPABEHCTBA 1
6. [Ipocrelinne noka3aTeabHbIE HEPABEHCTBA.2 1
7. [Ipocreiimume morapupMuueckre HEpaBeHCTBA 1
8. [Ipocreiimme norapudmuyeckre HepaBeHCTBA.2 1
9 HepaseHcTBa cBOmsIIMECS K IPOCTEUILIEN 3aMEHE 1
' HEU3BECTHOTO
10 HepasencrBa cBogsiuecs K NpoCTeuIler 3aMeHe 1
' HEU3BECTHOT0.2
11 KonTponbnas padota NeS «Ilokazamensvhuie u 1
' Jlocapugpmuueckue ypagHeHus u HEPAGEHCM A
Pazoen 9: Ilepnenouxynapunocme npamvix u naockocmei - 15 u
1. [TeprieHAMKYASAPHOCTD MPAMBIX B IPOCTPAHCTBE. 1
2 [Ipu3Hak nepneHIuKyJISpHOCTH IPSIMOM 1 1
' IIJIOCKOCTH
3 [TocTpoenue nepneHIuKyIIpHbIX IPIMOUN U 1
' IIJIOCKOCTH.
4 CBoiicTBa NEePNEeHAUKYISPHBIX MPIMOUN U 1
' TIOCKOCTH
5. [lepnienuKymsip ¥ HaKJIOHHAS
6. [lepnenuKyIsip ¥ HAKJIOHHAS.
7 Pemenue 3anau o teme «llepnenaukymsp u 1
' HAKJIOHHAs)
8 Pemenue 3anau no reme «llepnenaukynsap u 1
' HAaKJIOHHAsD.
9 Pewrenue 3anau no reme «llepnenaukynsp u 1
' HAaKJIOHHAsD .
10 Teopema o TpEX nepHeHANKYIIpax 1
' (1oKa3aTeITBCTBO TEOPEMBI)
11 TeopeMa o Tpéx nepneHAnKyIsApax ( pereHue 1
' 3a/1a4)
12 [Ipu3HaK nepneHANKYIIPHOCTH TIIOCKOCTEH 1
' (oKa3aTenbCTBO)
13. [Ipu3Hak neprneHuKyIIpHOCTH MIIOCKOCTEH. 1
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Pemrenue 3agau.

14.

PaccrosiHne MeXy CKpEIUBAIOIUMUCA NIPSIMBIMU 1

15.

KonTponbnas padota Ne6 «llepnenouxynaprnocmeo
NPAMbBIX U NIOCKOCHE»

Pazoen 10: Cunyc u kocunyc yzna - 7 u

[TonsiTue yrna

Panuannas mepa yrna

Ormpezenenne cuHyca 1 KOCHHYca yriia

OcHoBHBIE (HOPMYIIBI ISl CHHYCA U KOCHHYCA

OcHoBHbIE POPMYIBI TSI CHHYCA U KOCUHYCa.2

Apxkcunyc

NjojalkrwNiE

A e

ApPKKOCHHYC

Pazoen 11: Tanzenc u komanzenc y2na - 6 u

OnpeﬂeneHI/Ie TAHI'CHCA U KOTAHI'CHCA YTJIa 1

OcHoBHbIe GOPMYIBI ISl TAHTEHCA U KOTaHTeHCa
yria

1

OcHoBHbIe GOPMYIBI ISl TAHTEHCA U KOTaHTeHCa
yria.

ApKTaHreHe

ApKKOTaHI€HC

2 A Il I

[EEN

KonTponbnas padorta Ne/

Pazoen 12: @opmynwt cnoxncenusn - 11 4

KOCI/IHyc Pa3HOCTU U KOCUHYC CYMMBI JIBYX YIJIOB

KOCI/IHyc Pa3HOCTU U KOCUHYC CYMMBI [IBYX YIJIOB.

q)OpMy.TIBI AJI JOTIOJIHUTCIIBHBIX YI'JIOB

CI/IHYC CYMMBI U CUHYC PAa3HOCTH YTJIOB

CuHyc CyMMBI U CHHYC Pa3HOCTH YTJIOB .

CymMa 1 pa3HOCTb CHHYCa U KOCUHYCa

CyMMa 1 pa3HOCTb CHHYCA U KOCHHYCA.

q)OpMy.TII)I JJIsA I[BOfIHI)IX 1 ITOJIOBUHHBIX YTJIOB

© O IN|o|gf~Mw|d =

@opMyIIbI U1l TBOWHBIX U MIOJOBUHHBIX YIJIOB .

H
©

RPlRrlRr|lRrRr|RrRr|Rr[R]|~

[IpousBeneHre CHHYCOB 1 KOCUHYCOB

H
=

[EN

q)OpMy.TIBI JJIA TAHT'CHCOB

Pazoen 13: Tpuzonomempuueckue @hynkyuu uucnogozo apzymenma - 9 u

OyHKIMA y=sinx 1

OyHKIUA y=SinX.

DyHKIUSA y=COSX

OyHKIHA y=tg X

SR I Sl A

1
1
DyHKIUSA y=COSX. 1
1
1

OyHKIUA y=tg X.
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OyHkImsa y=ctg X

8. OyHKIUA y=Ctg X.
9 Konrponsnas padora Ne8 «Tpuconomempuueckue 1
' dyuxkyuu»
Pazoen 14: (/[exapmoevt Koopounamol u 6eKMOpPbL 6 NPOCHMPAHCHEE.
Mnozoepannuku) - 22 u
BBenenune 1ekapToOBBIX KOOPAMHAT B IPOCTPAHCTBE.
1. [IpeoOpazoBaHre CHMMETPUH B IPOCTPAHCTBE. 1
CumMMeTpus B IPUPOJIE U HA TIPAKTHKE
JIBrkeHue B npoctpanctse. [lapamienbHbii
2. nepeHoc B mpoctpancTse. [lomodue 1
MIPOCTPAHCTBEHHBIX (HUTYp
3. VYroa Mexay CKpelUBaOIUMUCS TPSIMBIMHU.
4, Yron Mexay npsmMoi ¥ mI0CKOCTHIO.
5 JIByrpanHbii yrosa. TpéXrpaHHblid © MHOTOIPAaHHBIN 1
' YTJIbI
6. MHororpaHHuk
7. [Tpusma.
8. N3o0pakeHue npu3Mbl M IIOCTPOCHHE €€ CeUCHUI
9 N3o0paxkeHue npu3Mbl M IIOCTPOCHHE €€ CEUCHU. 1
' Pemenne 3anau.
10. [Ipsimast mpuzma. 1
11. [Tapannenenumnen. 1
12. [IpsiMoyTONbHBIN TTapaslIeenuIe 1
13. KonTponbnas padota Ne9 1
14. [Mupammuna. 1
15. [TocTpoenne nupamMu bl U €€ MIOCKUX CEYEHUM 1
16 [TocTpoeHne nupaMuIbl U €€ MIOCKUX CEUEHHM. 1
' Pemenwue 3anay.
17. VYceuénnas nupamuaa 1
18. [IpaBunbHas nupamuaa 1
19. [IpaBunbvHas nupamua. Pemenue 3agau 1
20. [IpaBuiibHBIE MHOTOIPaHHUKH. 1
21. [IpaBHUIIBHBIE MHOTOTPAaHHUKY . 1
22. Kontponbnas padota Nel0 «Muozoepannukuy 1
Pazoen 15: Tpuzonomempuueckue ypasnenus u nepagencmea- 12 y
1. [Ipocreiinye TPUTOHOMETPUUECKUE YPaBHEHUSI. 1
2. [Ipocreiimme TpUrOHOMETPUYECKUE YPaBHEHUS.2 1
3 VYpaBHEHU CBOAAIMECS K TPOCTEUILIEH 3aMEHE 1
' HEU3BECTHOTO
4 VYpaBHeHus cBOASAIIMECS K TPOCTEUIIEN 3aMEHE 1

HEU3BECTHOTO.2
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[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
dbopmyI uid penieHus ypaBHeHUN

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX
hopmyn 11 pereHus: ypaBHEHH.2

OpnHOpoHBIE ypaBHEHUS

[Ipocreiime HepaBeHCTBA Il CUHYCA U KOCUHYCA.

[Ipocreiine HepaBeHCTBA I CUHYCA M KOCUHYCA

10.

HepasenctBa, cBoasiiuecs K NpocTeHIINM
3aMEHON HEU3BECTHOI'O

11.

BBC,I[GHI/IC BCIIOMOIr'aT€JIbHOT'O yIjia

12.

Kontposbnas pabora Nel 1
«Tpuzonomempuueckue ypagHenus u
Hepagencmea»

Pa3zoen 16: Inemenmut meopuu eepoasmuocmu

[TonsiTre BEpOSTHOCTH COOBITHS

1

[ToHsiTHE BEPOSITHOCTU COOBITHS.

[ToHsiTHE BEPOSITHOCTU COOBITHSA .

CBOMCTBO BEpOSTHOCTEH COOBITHI

1
1
1

CBOICTBO BepOSATHOCTEH COOBITHI. Perenue 3amau
MOBBILIEHHOTO YPOBHS

CBoiicTBO BeposiTHOCTEHN coObITHH . 3amaun EI'D

OTHOCHUTENBbHAA YaCTOTA COOBITHS

XN g (R~ INE

Ycnosnas BCPOATHOCTD. He3aBucumeie coOBITHA.

-

Pazoen 17: Iloemopenue. - 23u

[Tonatue GpyHKIUM U ee rpaduka

[Tonatue GpyHKIMM U ee rpaduka.

CBolicTBa KOpHS N CTENEHHU.

Pemenne panmoHalbHBIX YpaBHEHUN

Pemenue panmonanbHbIX ypaBHeHUH. 3anaun EI'D

Pemenne palrOHaJIbHBIX HCPABCHCTB

Pemrenne nokasarenbHbIX ypaBHEHUN

Pemrenne nokaszaTtenbHbIX HepaBeHCTB. 3aaaun EI'D

Ol | N|jo|gals~fw M=

Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN

A I R

H
©

[ToBTOpenue. I1apamienbHOCTD MPSAMBIX U
IJIOCKOCTEN

-

11.

[ToBTopenue. [leprieHIUKYAAPHOCTD NPAMBIX U
IJIOCKOCTEN

12.

[ToBropenne. Muororpanauku. [10BbIIIEHHBIN
YPOBEHbD.

13.

IToBTOpenue. Muororpanuuku. 3agaun EI'D.

14.

ITosropenue. [Tapamienenumnen
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15.

[ToTOopenue. [TocTpoenne ceyeHui.

16

[ToBTopenue. Pemenne 3anau EI'D.

17.

IToBropenue. [Ipu3ma
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Kanenoapno-memamuueckoe nnanuposanue na yueonwtit 200: 2022/2023

Maremaruka 11 ximace

Oo0uree kostnuecTBO Yacos: 204

Ne
ypoka

Tema ypoxka

KoJu-Bo
JacoB

Jara mo
IUIAHY

JlaTa
bakTHuk.

Pazoen 1: @ynukyuu u cpaguxu - 9 u

DneMeHTapHbIe PYHKINH.

OO6mactp onpeesieHust 1 00J1acTh U3MEHEHUSI (PYHKITHH.
Orpann4eHHOCTh (PYHKIIHH.

YeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTD ()YHKITHIA.

W poE

YeTHOCTh, HEYETHOCTD, IEPUOANYHOCTD (DYHKIIHH.
[IpakTukym.

R R » [

[TpomexxyTku Bo3pacTaHusi, yObIBaHUS,
3HAKOIIOCTOSIHCBA, HYJIN (DYHKIUH.

[IpomexyTku Bo3pacTaHusi, yObIBaHUS,
3HAKOIOCTOSAHCBA, HYyIU QyHKIMH. [IpakTuKyM 110
PELIEHNUIO 3a1a4

HccnenoBanune QyHKIMIA U TOCTPOCHUE UX IpadUKOB
3JI€MEHTapHBIMU METOaMU

OcHOBHBIE CTIOCOOBI TpeoOpazoBaHus rpauKoB

I'paduku GyHKUMH, coaepKaUX MOTYIH.

Pazoen 2: Ilpeoen ghynkyuu u nenpepvliéHocms - 5 u

[TonsTre npenena GyHKIAH.

O,Z[HOCTOpOHHI/IC MpCacCbl.

CaoiicTBa npeesoB GyHKIHN.

[TonsiTre HenpepbIBHOCTU (YHKIUH.

S EI RN e

HenpepbIBHOCTH 371€MEHTapHBIX (PYHKIHH .

Pazoen 3. Oopamuvie hynkyuu- 5

[Tonsitue obpaTHOM GHyHKIIUH.

B3anmMHo oOpatHble QyHKIHH.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

A NP

OOpaTHble TpUroHoMeTpuyeckue GyHkiuu. Pemenue
3a/1ad.

1
1
1
1
1
y
1
1
1
1

o

[Ipumeps! ncIosIb30BaHUs 00PATHBIX
TPUTOHOMETPUUYECKUX (QYHKLIUH.

Kourpoabsnas padora Nel no teme «DyHKuus»

Pa3zoen 4: Tena epawenusn (10 uacos)

Hunuuap. CeyeHus MUIMHAPA TIOCKOCTSIMU

Brmcannas u onncaHHas IIPU3MBI

Konyc. Ceuenust KoHyca III0CKOCTSIMHU

Bnucannas u onucanHas MnMUupaMuabl

S R R

[ap. Ceuenune mapa mia0ckoCcThr0. CUMMETpHS 1I1apa

I
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KacarenbHas miockocTs K mapy.(10Ka3aTeabCcTBO)

Kacarenbnas miiockocts k mapy. Pemenue 3amau.

KacarensHas mI0CKOCTh K mapy. Pemrenne 3aJa4 13
EI'D

[lepeceuenne nByx chep. Brncanusie
Y ONHMCAaHHbIE MHOTOTrpaHHUKU. O TIOHSTHH TeNa U ero
IIOBEPXHOCTHU B T€OMETPUU

10.

KonTpoabHas padora Ne 2 no teme «Tesna
BpAaIlleHUsD)

Pazoen 5: llpouzeoonasn -11 yaco

®

[ToHsiTHE TPOU3BOTHOM.

[Tonsitue npousBoanoi. [IpakTuxkym.

[IpousBonnas cymmel. [IpousBoaHas pazHocTy.

HaXO)KI[eHI/IC HpOHSBOI{HOﬁ CYMMBI U Pa3HOCTH.

HenpepbIBHOCTH 31€MEeHTapHBIX (PYHKIHH, HMEFOIIUX
npousBoaHyt0. uddepenunar.

[IpounsBoanas npoussenenus. [IponzBoaHas yacTHOrO.

[IpounsBoanas npoussenenus. [IponzBoaHas yacTHOrO.
[IpakTuKyMm 110 peHIeHHIO 3a1ad.

[Tpou3BoHBIC AIIEMEHTAPHBIX (YHKIIHH.

Q|| N o g IdMMwiNE

[IpousBoaHas ClOXHON (HYHKITHH.

-
©

[IpousBonHas cnoxuoi ¢pyHkiuu. [IpakTukym.

[
=

KounrtpoabHnas padora Ne3 no teme «IlpousBoanas»

Pazoen 6: Ilpumenenue npouszeoonoi -1

uacoe.

MaxkcumMyM U MUHUMYM (DYHKIUH.

MaxkcumyM 1 MUHUMYM QyHKIUH. [TpakTukym.

YpaBHEHHE KacaTEIbHOM.

Pemenue 3ana4 no teme "YpaBHeHHE KacaTeNnbHON" .

[TpuOnm>xeHHbIE BBIYUCICHUS

Bozpacranue n yObiBaHUE (YHKIIHH.

Pemenue 3anau no teme "Bo3pacTanue u yObiBaHUe
byHkmit" .

HpOI/ISBOI[HbIe BBICHIUX IMOPAAKOB.

© |© N oW e

DkcTpeMyM (QYHKIUU C €IMHCTBEHHOM KPUTHYECKON
TOYKOI1.

R (R [kl Rr|a[RrR][RFR] P, [Rr] P, [R[Rr][FR]~

OKkeTpeMyM (QYHKIMM C €TMHCTBEHHOW KPUTUYECKON
To4koH. [IpakTuKym.

11.

321,[[8.‘11/1 Ha MAKCUMYM U MUHUMYM.

12.

Pemrenue 3amau no reme "3agaud Ha MAKCUMYM U
MHUHUMYM".

13.

AcumnToThl. [[poOHO-MHHeliHas QYHKITUS.

14.

[Toctpoenue rpadukoB QpyHKIUN C MIPUMEHEHUEM
IIPOU3BOJHOM.

15.

ITocTpoenue rpadukoB GyHKIHHA ¢ TPUMEHEHUEM

[EN) RSN PN e N ™S
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npon3BogHOM. [ToaroTOBKa K KOHTPOILHOM padoTe.

16.

KonTtpoabsnas padora Ned nmo teme «IIpumenenne
MPOU3BOHASA»

1

Pazoen 7. O0vémbl MHo20ZpannuKos (8 uacoe).

[Tonstre 06béMa. OOBEM IPSIMOYTOILHOTO
napauiesienumnea

OOBEM HAKJIOHHOTO MapajIesIenune1a

O06BEM IPU3MBI

O6bEM npu3Mel. Pemenne 3agau u3 EI'D

PaBnoBenukue Tena. OOBEMBI TUPAMHUIBI.

O0BEM yceu€HHON TUpaMUIbI

N g~ wIN e

OO0BEMBI ITOHOOHBIX TEN

I I I

Kounrpoabnas padora Ne 5 mo teme «O0beMbl
MHOTOrPAHHUKOB»

1

Pa3zoen 8: Ilepsooodpasnas u unmezpan -13uacoe

[TonsaTne nepBooOpa3HON.

1

[TonsiTue nepBoodpazHoi. [IpakTukym.

Pemenue 3anau no teme «llepsooOpazHas»

[Inomane KpUBOJIMHEWHOMN TPANECIUH.

OnpeneneHHblil HHTErpa.

Onpenenennbiil uarerpai. [Ipaktukym.

[TpubnmxeHHOE BEIYMCIICHUE OTPEACTICHHOTO
UHTErpaa.

®opmyna HeroTona-JleiiOnuna

Q|| N |ogrwiNdE

®opmyna Herotona-JleiiOnuna. [Ipaktukym.

-
©

Pewenue 3anau no reme "®@opmyna HerotoHa-
Jleiionuma" .

-
=

CBoiicTBa OIIPCACIICHHBIX UHTCI'PAJIOB

-
N

[IpuMeHeHHEe OnpeIeIEHHBIX UHTETPAJIOB B
reOMEeTPUUYECKUX U (PU3NUECKUX 3a]auax.

N I L I I R

-
w

KonTtpoabnas padora Ne6 mo teme «IlepBoodpasnas
U HHTerpamn»

1

Pazoen 9: Pasnocunvnocms ypasnenuii u nepagencme- 4 uaca

PaBHOCHIIBHBIE TPE0Opa30BaHUsl ypaBHEHUI

1

PaBHOCUIIBHBIE Tpe0Opa3oBaHUs YpaBHEHUH.
[IpaxTukym.

PaBHOCUIIBHBIE TpeoOpa3oBaHNe HEPABEHCTB

[

e

PaBHOCHIIBHBIE TPEOOpPA30BAHNE HEPABEHCTB.
[IpakTukym.

|

Pazoen 10: Ypasnenusa-cneocmeus - 8

uyacoe

IlonsTue YpaBHCHUA-CIICACTBUA.

Bo3Benenue YpaBHCHUSA B YCTHYIO CTCIICHD.

Bo3Benenue ypaBHeHHS B YETHYIO CTENEHb. [I[pakTukym.

Alw|N =

[TorennupoBanue 1orapuMUIECKUX ypaBHEHHH

[N RN [N
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[ToTennupoBanue orapuPMUIECKUX ypaBHCHUM.
[IpakTukym.

Jpyrue npeobpazoBaHusi, IPUBOISIINE K YPAaBHEHUIO-
CJIEJICTBUIO.

[IpuMmeHeHne HECKOIBKUX MPeoOpa30BaHUM.

[IpuMeHeHne HECKOIbKUX IPeoOpa3oBaHuil.
[IpakTukym.

Pazoen 11: O6vémut u nosepxnocmu men epawienus - 9 vacos.

O0BEM TTUTHHIpA

1

O0BéM KoHyca. OOBEM yceu€HHOTO KOHYCa

1

O6béM mapa. O0BEM MIAPOBOTO CETMEHTA U CEKTOpa

1

AN

[Tnomans 60K0BOI MOBEPXHOCTH LIHJIUHIPA.
(moKa3aTenbCTBO)

[Tnomaas 60K0BOM MOBEPXHOCTH HUIMHAPA. (pEIICHUE
3a/1a4)

[Tnomaas OOKOBOI MOBEPXHOCTH KOHYCA.
(mokazaTenbCTBO)

[Tnomaas 60KOBOM MOBEPXHOCTH KOHYCA. (pellieHne
3a/1a4)

[Tnomane cheps

KonrpoabHnas padora Ne 7 «O0vémbt u nogepxnocmu
men epauieHun»

1

Pazoen 12: Pagnocunvhocms ypasHeHuil u Hepagencme cucmemam -13 uacoe.

OCHOBHBIE TOHATHS.

Pemennie ypaBHeHU TPU TOMOIIY CUCTEM

Pemenne ypaBHeHuit npu nomouiu cucrem. [Ipaktukym.

R N

Pemenne ypaBHeHul ¢ moMouipto cucrem. Pemenne
3a/1a4.

[HEN [YEN) [P JFEN

Pemenue ypaBHEeHH C TOMOIIBIO CUCTEM MTPU TOMOLIU
npeoOpa3oBaHU.

VYpasuenus Buaa f(o(x))=f(p(x)).

VYpasuenus suaa f(o(x))=f(B(x)). [Ipaktukym.

Pemenue HEPAaBCHCTB C ITIOMOLIIbIO CUCTEM

O X IN 0

Pemenue HEPAaBCHCTB C IIOMOUIILIO CUCTCM. HpaKTI/IKYM

Pemrenue HCEPAaBCHCTB C IOMOMIIbIO CUCTEM ITPH ITOMOIIH
npeoOpa3oBaHU.

[N U U [FINY [FERNY [N

11.

Pemenne HepaBeHCTB ¢ MOMOIIBIO cucTeM . [IpakTukym
10 PELICHHUIO 3a/1a4.

12.

Hepasenctpa Buna f(o(x))>f(B(x))

1

13.

Hepasencrtna Buna f(a(x))>f(B(x)). [Ipaktukym.

1

Pazoen 13: Pagnocunvrhocms ypasHeHull Ha MHOMCECMEax- 7 4

OCHOBHbBIC TTOHSATHS.

1

BOSBeI[eHI/Ie YpaBHCHUSA B YCTHYIO CTCIICHD.

1
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Bo3Benenue ypaBHEHHS B UETHYIO CTENEHb. [[pakThKyMm.

YMHOXKEHHE YpaBHEHUH Ha (GyHKLUIO.

Jpyrue npeobpa3oBaHus ypaBHEHU

[IpumeHeHne HECKOIBKUX MPeoOpa30BaHUM.

N oM ®

KonTtpouabnas pabora Ne8 nmo reme «Pemenne
YPAaBHEHHIl 1 HEPABEHCTB)

[HENS Uy [N [N [N

Pazoen 14: Jlekapmoewvl Koopounamul u 6eKmopvl 6 npocmpancmee (vacmuuno) (13 uacos)

1.

Paccrosinne mexxny Toukamu. KoopauHarsl cepeiHbl
OTpe3Ka

1

.| Yroa mexnay miocKoCTIMHU

. HJ'IOH.[&,I[B OpTOFOHaJIBHOﬁ MMPOCKIHNKU MHOI'OYI'OJIbHUKA

.| BekTopsl B mpocTpaHcTBe

OB W|N

.| JleicTBUs HaJ BEKTOPAMH B IPOCTPAHCTBE.

JlelicTBusA HaJ BEKTOpaMHM B ITpocTpaHcTBe. Penienue
.|3amaq

N L I

JlercTBHA Hal BEKTOPAMH B IIPOCTPAHCTBE. Pernenue
.|3amau u3 EI'D

Pa3noxxeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
.|BeKTopam

Paznoxenue BekTopa 1o TpémM HEKOMIUIaHAPHBIM
.|Bektopam. Pemenue 3agau u3 EI'D

10.

ypaBHeHI/Ie IIIIOCKOCTHU

11.

VYpaBHeHue wiockocTy. Penenue 3amgay.

12.

VYpaBHenue miockoctu. Pemenue 3anay uz EI'D

A

13.

KourtpoJabnas padora Ne 9 «: [ekapmoewt
KOOpOuHamul u 6eKmopsl 6 NPOCMPAHCINEE)

1

Pazoen 15: PagnocunpvnHocms HepAGeHCME HA MHOMCECMEAX - 7 YHaca

OCHOBHBIE TTOHATHS.

BO3B€I[€HI/IC HEPABCHCTB B UCTHYIO CTCIICHDb

Bo3Benenue HCPABCHCTB B UCTHYIO CTCIICHD. HpaKTI/IKYM

YMHOXKEHNE HEPaBEHCTB Ha (DYHKIIMIO.

Jpyrue npeobpazoBaHusi HEPABEHCTB

[TpuMeHeHne HECKOIBKUX PeoOpa3oBaHuii.

No|g|Mw M

HeCTpOFI/Ie HCEpPaBCHCTBA

[HENY VNG [FINY [FERY JFINY [FERNY [N

Pazoen 16. Memoo npomesrcymkoe 05 ypagHeHuil u

Hépasencme - 5 uacos

ypaBHeHI/IH C MOYJISIMU

1

HepaBeHCTBa C MOOYJISAIMH.

MeTo MHTEpPBAJIOB JIsl HENIPEPHIBHBIX (YHKIIHM

N E

MeTtoa HHTEepBAJIOB JJIsl HEPEPBIBHBIX (QYHKIIUI.
[IpakTukym.

1
1
1

KonrpoabHnas padora Nel0 nmo reme «Pewenue
YPa6HeHull U HEPAGEHCME C MOOYIAAMUY

1

Pa3zoen 17. Hcnonv3oseanue ceoiicme pyHKyuil npu peuieHuu ypagHeHuil u HepaseHcmae-

5 uacoe
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Hcnons3oBanne o0macTei cymecTBOBaHUS (DYHKITUH.

Hcnonp30BaHne HEOTPUIIATEIBHOCTH (PYHKIIUI

Hcnonb3oBanue orpaHMueHHOCTH (HYHKIIUU

Hcnonp30BaHne MOHOTOHHOCTH U 9KCTPEMYMOB
byHKIIUN

1
1
1
1

gl & (NP

Hcnons3oBanne CBONMCTB CHUHYCa U KOCHUHYCA.

1

Pazoen 18. Cucmemul ypagnenuii ¢ HeCKOIbKUMU HEU38ECHIHBIMU -

8 yacos.

PasuocunpHOCTE cuctem. 1

1

PaBHOCHIBHOCTE cucTeM. Pemenne 3amad.

CucremMa ClenCTBUS

Cucrema cneacraus. [Ipaktukym.

MeTO,I[ 3aMCHBI HCU3BECTHBIX.

Meron 3aMeHbI HeM3BECTHBIX. [IpakTuKyM.

N |ogrwINd e

PaCCY)KI[eHI/IC C YHUCJIOBBIMU 3HAYCHUAMMU IIPHU PCHICHUN
ypaBHeHI/Iﬁ 1 HCPABCHCTB

[N PN U RN [N [N

KonTtpouabnas pa6ora Nell no teme «Pewenue
cucmeme ypasHeHuil u HEPaAGEeHC N8

1

Pazoen 19.

Iloemopenue kypca mamemamuxu 3a 10—11 knaccot (47 uacos)

Pemenne ypaBHeHui.

1

Pemenue ypasuenuit. [lpakrukym

Pemienue HepaBeHCTB.

Pemenne HepaBeHcTB. [IpakTukym

Pemenue 3agau.

PuU3NYECKUN U T€OMETPUYECKUI CMBICII IIPOU3BOIHOM.

N |ogrwIN e

O06001HUTh U CUCTEMATU3UPOBATh AJITOPUTM
uccienoBaHus QyHKIUI.

[N YN U RN [FIRNY [N

O0600ImHUTh U CHCTEMAaTU3UPOBATh AJITOPUTM
uccnenoBanus GpyHkuuit. 3agaun EI'D

O600UMTh U CUCTEMATU3UPOBATh 3HAHUS 1O
HAax0’KJICHUIO TUIOIAIM KPUBOJIMHEWHON TPANEeINU

10.

O600MHUT U CHCTEMAaTU3UPOBATH 3HAHHUS 110
HAXO0XJCHHUIO TUIOIIAIM KPUBOJIMHEMHOM Tpaneuuu.
3amaun EI'D.

11.

CucreMaTHU3MpOBATh 3HAHUSA IO HAXOXKACHUIO TJIOLIAAN
KPHUBOJIMHEWHON TPAIELVH.

12.

Hrorosas KOHTPOJIbHAA pa60Ta

13.

Pemenue 3anay no many EI'D

14.

Pemenwue 3anau no riany EI'9.2

15.

Pemrenue 3ampau no miany EI'D.3

16.

Pemenue 3agau no many EI'D.4

17.

Pemrenue 3ampau no miany EI'D.5

18.

Pewenue 3anau no minany EI'D.6

19.

Pemenue 3amgau no mnany EI'3.7

[HNY VNG PN UG JFERNY [FING PN [FING [N

20.

[ToBTOpEeHnEe. MHOTOrpaHHUKH.
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21. [ToBTOpenue. BekTopsi. 1
22. [Tosropenue. Hununnap. Konyc. [lap. 1
23. [ToBTOpenue. OOBEMBI TEI. 1
24, Pemenue 3amau no teme « Ilapannenenuneny 1
25.  |Pemenue 3amau mo teme «O0BEM mapasuieenuneia 1
26. Pemenue 3amau o reme «Ilpuzmay 1
27. Pemenue 3amad o reme «O0BEM IPU3MBI» 1
28.  |Pemenue 3ama4y no teme «LlumuHapy» 1
29. Pemenue 3amau o reme « O0beM ITUITHHAPAY» 1
30. Pemenue 3amau mo teme « O0beM uIMHApPA. 3a1a9u 1
EID»
31. Pemenue 3amau o reme «Konyc.» 1
32.  |Pemenue 3amau no teme «Konyc. O0beM KOHYycCa.» 1
33.  |Pemenue 3amau no teme «Konyc. O0bem KoHyca. 1
3agaun EI D»»
34. Pewmenne 3amau no reme «lInpamumgar» 1
35. Pemenue 3agau no teme «YcedeHHasi mupamMuiay 1
36. Pemenue 3amau mo teme «llupamuna. O6bem 1
MTUPAMHEJIBD)
37. Pemenue 3amau no reme «Ilupamuga. O6bem 1
nupamubl. 3agaun EI'O»
38. Pemenue 3amau mo reme «llap» 1
39. Pemenue 3anay no teme «llap. O6bem mapar» 1
40. |HToroBasi KOHTpPOJIbHas padora Nel? 1
4]. Pewenue 3anau no miany EI'D 1
42 Pewenue 3amau no miany EI'D 1
43 Pemenwue 3amaq no rany EI'D 1
44 Pemenue 3ampau no miany EI'D 1
45 Pemenue 3anau no miany EI'D 1
46 Pemenwue 3amaq no rany EI'D 1
47 Pemenue 3amau o miany EI'D 1
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