AHHOTauMA K padoyeii nporpamme no matematuke B 10 kiacce

Pabouas mporpamma o MaTemMaTHKe COCTaBjeHa Ha 0cHoBe DeiepanibHOro rocy1lapcTBEHHOIO0 00pa30BaTENbHOTO CTaHIapTa CpeIHEero olIiero oopazoBaHus,
MIPUMEPHOI MporpaMmMbl 0 MaTemMaTHke U aBTopckoi mporpamMmbl C.M. Hukonsckuit , M.K. IToranos u o6ecnieuena YMK: yueOHuk «Anredpa v Hayana
MaTtemaTrueckoro aHanusa 10 kiaccey» 2021 rona Beinycka aBtop C.M. Hukonbckuii , M.K. Tlotanos u ap., iunaktudeckue Marepuainsl U « KHura st yauresns»
(aBTop: M.K. Totamnos, A. B. Illekun), yueouuk «I'eomerpus 10-11 kmaccei» aBtop JI. C. Aranacsa, B.®. Byry3oB u ap.

CornacHo MIKOJIBPHOTO KaJIeHIapHOTo ydeOHoro rpadguka Ha 2022-2023 yueOHBIN o MPOoI0KUTEIFHOCTS yueOHoro roga B 10 kimacce cocrtarisieT 34 yueOHbBIC
Henenn. Beero 136 wacoB. ABTopcKkasi mporpaMma paccuuTana: anredpa - 85 gacos, reometpust - 51 gac. Mtoro 136 vacos.

Pabouas mporpamma coaepKUT CIEAYIOIINE pa3ebl:

1.Ilnanupyemble pe3yiabTaThl OCBOCHHUS y4EOHOTO IIpeaMeTa.

2.Coneprxanue yaeOHOTO MpeaMeTa.

3.KareHaapHO-TeMaTHYECKOE TUIAHUPOBAHKUE.
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IInanupyemble yyeOHbIe pe3yJbTAThl 0CBOCHHSI KOHKPETHOI0 y4eOHOI0 nmpeaMeTa, Kypca.

PesynbraTtel 00ydeHus npencraBieHbl B TpeOoBaHHAX K YPOBHIO IMOATOTOBKM M 337al0T CHCTEMY HTOTOBBIX PE3yJIbTaTOB OOYYEHUS, KOTOPBIX JOJDKHBI
JOCTUTaTh BCE yJalIuecs, OKaHYMBAIOIINE OCHOBHYIO IIIKOJTY, U IOCTHKEHHUE KOTOPBIX SBIISIETCS 0053aTEILHBIM YCIOBHEM ITOJIOKUTEIILHON aTTECTAI[H YICHUKA
3a Kypc OCHOBHOU IITKOJIBL. DTH TPeOOBaHUS CTPYKTYPUPOBAHBI 10 TPEM KOMITIOHEHTAM: «3HATh/TIOHUMAThY, «YMETbY, «UCIIOIh30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHHUS B TIPAKTUYECKOH NEATENFHOCTH M MOBCEIHEBHON XKM3HMY». [Ipy 3TOM mocieqHue ABe KOMIOHEHTHI MPEICTaBICHBI OTACIBHO 10 KaXIOMY U3 pa3zesioB,
coJiepKaHusl.

OdepueHHBIE CTAaHIAPTOM PAMKH COJIEpXKaHHs W TPeOOBaHWI OPHEHTHUPOBAHBI HA PAa3BUTHE YUAIIUXCSA M HE JIOJDKHBI TPENSTCTBOBATh AOCTIKEHHIO Ooiee
BBICOKHX YPOBHEH.

B pe3ynbpraTe u3yueHuss MaTeMaTUuKi Ha 6a30BOM ypOBHE B CTapIIIel IK0JIe YUEHHK JO0JKEH !
Biok «Aaredpa u Haya/1a aHAJIM3a»

3HaTh/ MOHUMATh

® 3HAUCHME MATEeMAaTUYECKON HayKH JAJs PELIeHHs 3a]lad, BO3HUKAIOIIMX B TEOPUU U MPAKTUKE; LIMPOTY U B TO XK€ BPEMs OTPaHUYEHHOCTb IMPUMEHEHUS
MaTeMaTH4YECKUX METOJIOB K aHAJIM3Yy U MCCIIEI0BAHUIO IIPOLIECCOB U SBJIEHUN B IPUPOJIE U OOIIECTBE;

® 3HAUCHME MPAKTUKU U BOIPOCOB, BO3HMKAIOIIUX B caMOW MaTeMaTuke A (GOPMHUPOBAHUSA U PA3BUTHUA MATEMATUYECKON HAayKH; MCTOPHUIO PA3BUTUSA
MOHATHUS YUCIIA;

® YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKH MAaTEMAaTUYECKUX PacCyKICHUH, UX IPUMEHUMOCTb BO BCEX 00JaCTAX YEJIOBEUECKON JEeATENbHOCTH;

® BEPOSATHOCTHBIN XapakTep pa3IuYHbIX IIPOLIECCOB OKPYKAIOLIET0 MUPA;

AJITEBPA

yMETh

®  BBIIOJHATH apupMEeTUYECKHE ACHCTBH, COUYETasi yCTHbIE U UChbMEHHBIE IIPUEMbI, IPUMEHEHHUE BBIYNCIUTENIBHBIX YCTPOUCTB; HAXOAUTh 3HAYCHUS KOPHS
HaTypaJbHOM CTENEHHU, CTENEHU C PALMOHANbHBIM IOKa3zaTesieM, Jorapu@ma, UCHOJb3ys MPHU HEOOXOJUMOCTH BBIYMCIMTEIBHBIE YCTPOMCTBA; MOJIB30BAaThCA
OLICHKOW M MPUKHUJIKOHN IPU MPAKTUYECKUX pacyeTax;

® IIPOBOJAUTH IO M3BECTHBIM (OpMylaM M MpaBujiaM MpeoOpa3oBaHMs OYKBEHHBIX BBIPQKEHUH, BKIIOYAIONIUX CTENEHH, paJuKaibl, JOrapupMbl H
TPUTOHOMETpHUUYECKHE (PYHKIINH;

®  BBIYMCIIATH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIECTBIIAL HE0OX0AUMBbIE MOJICTAHOBKH U MTPeoOpa3oBaHus;
UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHUS B IMPAKTUUYECKOM JEeSITeIbHOCTH U MOBCEIHEBHON )KU3HHU IS

® [IPaKTHYECKHX PAacyeToB MO (Gopmyinam, BKIrouas GopMyIbl, COJepKalINe CTENeHH, PaJUKallbl, JorapupmMbl U TPUTOHOMETpUYECKHE (DYHKIIMU, UCTIONIb3YS
IpU HEOOXOIMMOCTH CITPABOYHBIE MAaTEPUAIIbI U IPOCTEHIINE BHIYMCIUTEIbHbBIE YCTPONCTBA,



OVYHKINU U T'PAOUKUA

yMEThb
® OmpeeNATh 3HaYCHHE (DYHKIIUH 110 3HAUEHUIO apryMeHTa MPH pa3IMyHbIX crioco0ax 3aaanus QyHKINH;

® CTPOUTH I'padMKU U3yIEHHBIX (PYHKITHIA;
® ONUCHIBATH IO IpadUKy U B MPOCTEHIINX CiTydasx 1Mo (Gpopmylie IOBEJeHNE U CBOMCTBA (DYHKIINH;
® pemaTh YpaBHEHHS,

HCI0JIb30BATh IPUOOPETEHHbIC 3HAHUS U YMEHUS B IPAKTUUECKOH JEATEIbHOCTH 1 TIOBCEIHEBHOM JKU3HHU JUIA:
® OIKCaHUS C MOMOIIBIO0 (PYHKIUI pa3InYHBIX 3aBUCUMOCTEH, MpeACTaBIeHUS UX TpaduiuecKu, UHTEpPIpEeTalu rpapuKoB;

YPABHEHUA 1 HEPABEHCTBA

yMETh
e pemiarh palOHalbHbIE, MOKa3aTeJIbHbIE U JIOTapU(PMHUYECKHE YpaBHEHHS W HEPAaBEHCTBA, MpOCTeHlline HppalroHalibHble M TPUTOHOMETPHUYECKHE

YpaBHEHUS,
® COCTaBJISATh YPaBHEHHUS U HEPABEHCTBA 110 YCIOBHIO 33/1a4H;
® CIOJIb30BaTh JUIsl MPUOTMKEHHOTO PEIIeHUs] ypaBHEHUH 1 HEPaBEHCTB rpa@uuecKuii METOI;

HCIIOJIB30BaTh HpI/IO6peT€HHBIe 3HaHUA U YMCHHUSA B HpaKTquCKOﬁ JCATCIIBHOCTH U HOBCeﬂHeBHOﬁ KU3HU JJI:
® TIOCTPOCHHUA U UCCICIOBAHUSA HpOCTGfIH.IHX MaTEMAaTHYCCKUX MOI[GJ'IGI\/'I;

RJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKU Y TEOPUM BEPOATHOCTEN

YMETb
e pemiath NpocTelire KOMOMHATOPHBIE 33a4U METOJIOM Iepedopa, a TaKKe ¢ UCIOIb30BaHUEM U3BECTHBIX (POpMYIT;

® BBIYHCIIATH B HpOCTGfIH.IHX clIydasaXx BEPOSATHOCTH COOBITHH Ha OCHOBE noacyera 4yuciia uncxoa0B,
HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HAHUA U YMCHHUS B HpaKTI/I‘{CCKOﬁ JIEATEIIbHOCTH U IIOBCEIHEBHOM KU3HU JIJIS:

® AaHaJIn3a PCAJIbHbIX YHMCJIOBBIX JAHHBIX, IIPCACTABJICHHLIX B BUIAC AUAI'PAMM, Fpa(bI/IKOB;

® a”HajJn3a I/IHCI)OpMaI_II/II/I CTaTUCTUYCCKOI'O XapaKTepa.

baok «I'eomerpus»

3HATh/TIOHUMATh
e 3HaueHHE MaTeMaTHYECKOI HAayYKU JIs pCHICHUSA 3ada4, BOSHHUKAOMNWX B TCOPHUU U MPAKTUKE; MIUPOTY U B TO KC BPEMS OIrpaHUYCHHOCTH IMTPUMCHCHUA
MAaTEMAaTUYCCKHUX MECTOJOB K aHAJIM3Y U UCCICAOBAHUIO ITPOLICCCOB U SIBIICHUI B opupoac u O6H.[CCTBC;
¢ 3HAQYCHUC MNPAKTUKHU U BOIPOCOB, BO3HUKAIOIIUX B caMOM MaTeMmaTuke s (I)OpMI/IpOBaHI/IH U Pa3BUTHUA MaTeMaTH4eCKOM HAaYyKHU; UCTOPUIO PA3BUTHA
MOHATHUA YUCJIa, CO3AAHUA MATCMATUYICCKOTO aHAJIM34, BOSBHUKHOBCHUA U PA3BUTHUA I'COMCTPUU;

® YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MaTEMAaTHYECKUX PACCYKICHUN, UX IPUMEHUMOCTb BO BCEX 00JIACTAX YETIOBEUECKON JEATEIbHOCTH;
yMEThb



pacro3HaBaTh Ha YepTEkKax U MOJIENIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTD TPEXMEPHbIE 0OBEKTHI C UX OMHCAHUSMH, U300paKEHUSIMU;
OTMCBIBATH B3aUMHOE PACTIOJI0KEHHUE MPSIMBIX U TTIOCKOCTEN B IPOCTPAHCTBE, APr'yMEHTHPOBATH CBOU CY)KJIEHHS 00 3TOM paclojI0KEeHUH;
aHAJM3UPOBATH B MPOCTEHUIINX CIy4asX B3aUMHOE PacIojIokKeHne 00bEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TeJa; BBIMOIHATh YEPTEXKH 10 YCIOBHSIM 33]1ay;
CTpPOUTH CEYEHMsI KyOa, IPU3MBbI, IHPaMU/IbI;
pelarh MIaHUMETPUYECKHUE U IPOCTEHIINE CTEPEOMETPUUECKUE 3a/1a4l Ha HAXO0KJECHHE FEOMETPUUYECKUX BETMYMH (JUIMH, YIJIOB, IUIOIIAJEH);
HCI0JIb30BATh IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/]au IUIaHUMETPUUYECKHE (PAKTHI U METOIbL;
IIPOBOJUTH JI0KA3aTEeNIbHbIE PACCYXKACHUS B XO/I€ PELICHUS 3a/ay;
HCI0JIb30BaTh IPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUUECKON JESITEIbHOCTH U TIOBCETHEBHOM KU3HU IS

e uccienoBaHus (MOJEIMPOBAHNS) HECIOXKHBIX PAKTUUECKUX CUTYaIMil HA OCHOBE N3Y4YEHHBIX (POPMYII U CBOMCTB (UTYp;

® BBIYHMCIICHUS IUIONIAJIEH TIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU PEIIEHUWU MPAaKTUYECKUX 3a/lay, MCIOJIb3ysd MPU HEOOXOAMMOCTH CIIPAaBOYHUKU U
BBIYMCIIUTENbHBIE YCTPOICTBA.

NG~ wWNE

OO0ueyyeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI /IeSITeJIbHOCTH.

B xome ocBoeHHs conep)KaHWsT MAaTEMaTHYeCKOTO OOpa30oBaHMs y4YallHecs OBJIAJCBAIOT PAa3HOOOpPA3HBIMU CIIOCOOAMHU JIEATEILHOCTH, MPUOOPETAIOT WU
COBEPILIEHCTBYIOT OIIBIT:

® IIOCTPOCHUS M UCCIICAOBaHM MaTeMAaTHIECKUX MOJICIICH ISl OTMCAHUS U PEIICHUS MPUKIIAIHBIX 3a7a4, 3a/1a4 U3 CMEKHBIX TUCIUATUIHH;

® BBINIOJHEHUS U CAMOCTOSITEIIFHOTO COCTABIICHHS AJITOPUTMUYECKUX TPEANMCAHUNA M WHCTPYKIIMH HAa MaTeMaTHYECKOM MaTepualie; BHIIOJHEHUS PacueToB
MPAaKTUYECKOTO XapaKTepa; MCIOJIb30BaHHS MaTeMaTHYECKUX (OPMYT M CaMOCTOSTEIBHOTO COCTaBICHHS (POpMyT Ha OCHOBE OOOOIIEHHS YacTHBIX
CITy4aeB M SKCIICPUMEHTA;

® CaMOCTOSITEIBHOM pabOTHI C UCTOYHUKAMU MH(OpMaIK, 000OIICHUS B CUCTEMAaTH3AIMH OJTYIeHHOH HH(OpMAIIMU, HHTETPUPOBAHUS €€ B JINYHBIH OIIBIT,

® T[POBEJCHUS JIOKA3aTEIBHBIX PACCYXKICHUH, JIOTMYECKOrO0 OOOCHOBAaHHWS BBIBOJOB, pa3jMUCHHs JIOKA3aHHBIX M HEIOKA3aHHBIX YTBEPIXKICHUH,
apryMEHTUPOBAHHBIX U AIMOIIMOHAIBHO YOSIUTEILHBIX CYKICHUN;

® CaMOCTOSITETIbHON M KOJUICKTMBHOW JICATEIBHOCTH, BKIFOUEHHSI CBOMX PE3yJbTaTOB B PE3yJAbTaThl pabOTHI T'PYIIIbI, COOTHECEHUE CBOCTO MHEHHS C
MHEHHEM JIPYTHX YYaCTHHUKOB YU€OHOTO KOJUIGKTHBA M MHEHHEM aBTOPUTETHBIX HCTOYHUKOB.



Conepxxanue nporpaMmbl Kypca «MaTeMaTuKay»:

Aﬂreﬁpa H HAYAJIAa MATEMATHYICCKOT0 aHAJ/In3a

1.

HeiicTBuTeIbHBIE Yncaa (74)

[Tonsarue HatypanpHOTO uKcia. MHOkecTBa yncen. CBOMCTBA AEUCTBUTENBHBIX YKcesl. MeToa Maremarnueckoil uHaykiuu. [lepectanoBku. Pa3memienus.
Coueranus. Jloka3aTeabCTBO YUCIOBBIX HEPABEHCTB. JlenumocTh nenbix yncen. CpaBHEHHE 110 MOIYIIIO M. 3a1a4M C I€JTOYUCICHHBIMU HEU3BECTHBIMU.
OchosHas yenb — cucmemMamu3uposams U36eCHuble U U3y4ums HO8ble C8e0eHUs 0 0eUCMEUMENTbHBIX YUCLAX

PauuoHnasbHble ypaBHeHHs1 H HepaBeHcTBa (124)

Panmonaneueie Beipaskenus. ®opmyinbsl OuHoMa HeroToHA, CyMMBI M pa3HOCTH cTeneHei. [lenenne MHOrowieHoB ¢ octatkoM. AnroputM EBknnna. Teopema
besy. Kopenb MHOrounena. PanonanbHbie ypaBHeHUs. CHCTEMbI pallMOHAIbHBIX YpaBHEHUNH. MeTo MHTEpBaJIOB pellleHUs] HepaBeHCTB. PalinoHanbHbIe
HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHATIBHBIX HEPABEHCTB.

OchosHas yenvb — cgpopmupoeams yMeHUs peuiams payuoHalbHble YPAGHeHUs U HepaseHCmed

Kopenb crenenn n (64)

n ) o ) ) )
[Tonsatus pynxunu n ee rpapuka. @ynknus Y = X . [lonsatne kopusa crenenu N. KopHu 4eTHOM M HEYETHOH cTenenel. ApupmMeTndeckuii kopenb. CBoMCTBa

KOpHe# cteneHn N. OyHKIUSA Y = Wx . Kopens cTenenn N U3 HaTypaJIbHOTO YUCTIA.

OcHogHas yenb — 0coums noHamue KopHs N-oti cmenenu u apugpmemuiecko2o KopHs. Beipabomame ymenue npeobpazosvieams 8blpaddceHus, cooepicaujue
KOpHU cmeneHu N.

CreneHb MOJIOKATEILHOr0 yncia (84)

[TonsiTHe U CBOMCTBA CTENEHU C pallMOHATIBLHBIM Moka3ateneM. [Ipenen nocnenosatensHocT. CBOMCTBA MpeenoB. beckoHeuHo yObIBaromas reoMeTpuiecKas
nporpeccust. Yucno e. [TosTHe cTenenu ¢ uppalnoHalIbHBIM 1okazaresneM. [lokazarenbHas GyHKUIHUS.

Ocnosnas yeib — yceoumbs norHAmue pal/;MOHaJZbHOZZ u MppaMMOHCl]ZbHOZZ cmenenell NOA0AHCUMEbHO20 YUCIA U NOKA3AMEbHO qbyHKl/ﬂ/lM

Jlorapugmpl. [loka3arenbHble U JorapudmMuvecKkue ypaBHeHHsI U HepaBeHcTBa (124)

[Tonsitue u cBoiicTBa norapudmos. Jlorapudmuyeckas dynkius. Jlecatuunslii norapudm (mpudnmxkeHHbie BorunciaeHus ). CteneHHbie QyHKIUH.
[Ipocreiiume nmokazarenabHbIe U TorapudMUUEeCKUe YpaBHEHUS. Y PaBHEHHUs, CBOASAIIUECS K MPOCTEHUIITUM 3aMeHOM Hen3BecTHOTO. [Ipocreiimime
MoKasareJbHbIe U TorapudMuueckue HepaBeHcTBa. HepaBeHCTBa, CBOASIIMECS K TPOCTEHIIINM 3aMEHO i HEU3BECTHOTO.

OcHogHas yenb — 0coums NOHAMUSA 102apughma u no2apudmuyeckoli GyHKyuU, blpabomams ymenue npeoopazosblams blpadiCeHus, cooepicaujue
noeapugmuvl. Chopmuposams ymenue peulams noKazamenbHvle U 102apupmuiecKue ypasHeHUs 1 HepageHcmaa

CuHYyC, KOCHHYC, TAHTE€HC M KOTaHreHc yrJa (114)

[Tonsitue yria u ero Mepsl. OmnpesiesieHle CHHyca 1 KOCHHYCa yIiia, OCHOBHbBIE (POPMYJIBI 11 HUX. APKCHHYC U apKKOCUHYC. [IpuMepsl HCoIb30BaHMs
APKCUHYCA, apKKOCUHYCA, APKTAHT'CHCA U APKKOTAHI'CHCA U (I)OpMyJ'IBI JJI1 HUX. OHpCI{CJ’ICHI/IH TAHI'CHCA U KOTAHI'CHCA yI'Jla U OCHOBHBLIC (I)OpMyJ'H:I JJIs1 HUX.
ApKTaHFeHC 1 apKKOTAHT'CHC.

Ocnoesnas yeib — oceoumbsb NOHAMUA CURYCA, KOCUHYCA, MAHCEeHCA U KOMAH2EeHCA NPOU3BOJTIbHOCO Y2ld, U3Y4UUmbv ceolicmea qbynm;uﬁ yena:

sin «,cosa,tgae, Ctgoxr .



7. ®opmyJsl cinoxkenusi. Tpuronomerpunyeckne GyHKIUM YUCJI0BOro aprymenTa. TpuronomMerpuyeckue ypaBHeHHus1 M HepaBeHcTBa (174)
Kocunyc cymMMbl 1 pa3HOCTH BYX yriioB. DOopMyIibl ISl JOTOJIHUTENBHBIX YIII0B. CHHYC CyMMBI M pa3HOCTH JIBYX yriioB. CymMMa U pa3HOCTh CUHYCOB U
KOCHHYCOB. @OpMyJIbI U1 IBOWHBIX U ITOJIOBUHHBIX YIIIOB. IIpon3Benenue cunycoB U KOCUHYCOB. @OpMyiIbl 11l TAHTeHCOB. DYHKIIMU
y =sin X,y =C0S X, y =tgx, y = ctgx. [Ipocreiiiime TpUroHOMETpUIECKUE ypaBHEHUS. TPUTOHOMETPUUYCCKIE YPABHEHHUSI, CBOISIIUECS K MPOCTEHIITUM
3aMeHOM Heu3BecTHOro. [IprMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX (GOpMYI JUIsl pelieHus ypaBHeHud. OnHopoaHbie ypaBHeHus. [Ipocrelimue
TPUTOHOMETpHUECKHUE HepaBeHCTBa. HepaBeHCTBa, cBOAsIIIIMECS K IPOCTEHIINM 3aMEHOM HEU3BECTHOr0. BBeIeHNE BCIIOMOTaTeIbHOIO yriia. 3aMeHa
HEU3BECTHOro t =SiN X+ COS X
OcnosHas yenb — 0c80umb hOpMYIbl KOCUHYCA U CUHYCA CYMMbL U PAZHOCMU 08VX Y2l08, 8bIpAOOMAmMb YMeHUe 8bINOTHAMb MOHNCOECTEEHHbIE
npeoopazo8anus MpU2OHOMEemMpPU4eCKUX 8bIPANCEHUL] C U3YUUMb CEOUCMBA OCHOBHBIX MPULOHOMEMPUUECKUX PYHKYUL U UX 2PAPUKOE.
8. BeposiTHOCTB coObITHS. (44).
[TonsiTHe 1 cBOICTBA BEpOSATHOCTU COOBITHS. OTHOCUTENIbHAS YacTOTa COOBITUS. Y CIIOBHAs BEpOsITHOCTh. HezaBucumbie coObITHS.
OcHogHas yenb — 0671a0emb K1ACCULeCKUM NOHAMUEM 8ePOAMHOCIU COObIMUSA, YACMOMmMbl COObIMUS U YCTIOBHOU 8€POAMHOCIU COObIMUS, HEe3A8UCUMBIX
coovimuti. M3yuums ux ceoticmea u Hay4umscs NPUMEHAmMs UX NPU peueHUU HeCI10HCHbIX 3d0ay.
9. Hrorosoe nosropenue. UToropasi KOHTpoJbHas padora. (84)
I'eomeTpus.
1. Besenenue (3u).
[Ipenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopbie ciieICTBUS U3 aKCHOM.
OcHo8Has yenb — NO3HAKOMUMb VHAWUXCA C COOEPHCAHUEM KYPCad CmepeoMempul, ¢ OCHOBHbLIMU NOHAMUAMU U AKCUOMAMU, NPUHAMBIMU 8 OAHHOM Kypce,
gblgecm nepsvie Cle0CmsUsl U3 aKkCuom, 0ams npeocmasienue 0 2eOMempudeckux meniax u ux no8epxHoCmsax, 00 u306paxdcenuu NPOCMPAancmMEeHHuIX ueyp Ha
uepmeosice, 0 NPUKIAOHOM 3HAYEHUU 2eOMEeMPUU.
2. TlapanjieJbHOCTH NPSIMBIX U MJIOCKOCTEH (164).
[TapamienpHOCTh NPSIMBIX, NPAMOA U IUIOCKOCTU. B3anMMHOE pacrosiokeHue ABYX MPSAMBIX B IMPOCTPAHCTBE. YTOJ MEXay AByMs npsimbiMu. [lapamnenbHOCTh
mrockocteil. Terpasrap v napasienenume].
Ocnognas yenv — cghopmuposams nNPeoCcCmagienHus YUauwuxcs 0 G03MONCHLIX CNYUAAX 63AUMHO20 DACNOJIONCEHUSI 08YX NPAMbBIX 68 NPOCMPAHCMSEe, NPAMOU U
NJIOCKOCMU, U3YYUMb C8OUCMBA U NPUSHAKU NAPATIETbHOCHU NPAMbLX U NIOCKOCMEU.
3. TlepneHAMKYJSIPHOCTH NPSIMBIX U ILUIOCKOCTeH (174).
[lepneHauKyISIpHOCTD NPSAMOM U IUIOCKOCTH. lleprneHauKynsp U HakKJIOHHBIE. YTOJI MEXAY NMPSAMOW M IUIOCKOCThIO. JIByrpaHHbIil yron. [lepneHaukynspHOCTb
mockocTeil. Tpexrpanusblil yros. MHororpanssii yroii. I[lepnenauKyasspHOCTh MIIOCKOCTEH.
OcHogHas yenvb — 88ecmu NOHAMUS NEPREHOUKVIAPHOCU NPAMbIX U NIOCKOCMell, U3VUUMb NPUHAKU NEePREeHOUKYIAPHOCIU NPAMOU U NIOCKOCMU, 08)YX
NJIOCKOCMel.
4. Mmuororpannuku (124).
[Tonstue mHororpannuka. ['eomerpuueckoe teno. Teopema Ditnepa. [Ipusma. Ilpoctpancteennas teopema Iudaropa. [Tupamuaa. [IpaBuiibHbIe MHOTOTPAHHUKH.
OcnosHas yenb — NOZHAKOMUMb YYAWUXCA C OCHOBHLIMU BUOAMU MHO20SPAHHUKOS (NpUsmd, NUPAMuod, YCeyeHHas nupamuoa), ¢ ¢opmynou Jinepa 0ns
BLINYKIbIX MHO20CPAHHUKOS, C NPABUTbHLIMU MHO2OCPAHHUKAMU U 2JIEMEHMAaMU UX CUMMEMPUU.
5. Hrorosoe noBropenue. Pemenne 3agaq. (34).



Coaeprxanue y4eOHOIo npeaMera, Kypca ¢ ykasanueM (pOpM OPraHU3aluM y4eOHbIX 3aHAATHI, OCHOBHBIX BU/JI0B YUeOHOI1 1esiTe IbHOCTH

AureOpa
MNe | Tema o TpeboBanust K YpOBHIO IOCTHKCHUS TpebGoBaHMs K YPOBHIO BO3MOYKHOCTEN [Ipumeuanue
o}
n\n 2 00pa30BaTeILHOTO CTaHIapTa
=
S 8
7=
1 YucioBble 6 3uameo: 3uameo :
yHKIIN ®  OCHOBHBIE CBOMCTBA (DYHKIIHIA: ®  OCHOBHBIE CBOWCTBa (DyHKIIHH:
" YCTHOCTH ®  YETHOCTHb
u NEPUOAUIHOCTD (] NMEPUOAUIHOCTD
"  BO3pacTamue, yObIBaHHE e BO3pacraHue, yObIBaHHE
" HKCTPEeMYyMBI YHKIHU e SKCTpeMyMbl QYHKIH
e  cxemy HccleIoBaHus (QYHKIUH e  cxeMy HccnenoBaHus GyHKUMK
Ymemo: Ymems:
®  CTPOMTB rpaduky yHKUMIE ¢ mOMOmbI0 e crpouthb rpadukn YHKIHIT ¢ HOMOILBIO MPABUI IPEOOPA3OBAHMS
HpaBUII IPeoOpa30BaHuUs WIH IPEITI0KEHHON WIM IIPEJUIOKEHHOI CXEeMbl
CXCMBbI e «uuTaThy» rpaduKu
*  «uuTaTh» rpadurn e  J1aBaTh XapaKTEpPUCTHKY HEKOTOPHIM CBOHCTBAM (DYHKIIHH, OIHPAsCh
®  [1aBaTh XapaKTEPHUCTHKY HEKOTOPHIM Ha MX OIpe/IeIeHHs
cBoiicTBaM (pyHKIIMH, ONUPAsCh HA UX Tunosvie 3a0anus:
onpeeaeH s >
Tunosvie 3a0anus: \J8—2X— X
1. H3zoOpasure cxematnuecku rpaduk GyHKIMU 1 1. Haiinure obnacts onpezenenus GyHkuun Y = ———————
TIEPEYUCIINTE €€ CBOMCTBA: . CO§ X
4 ) 2. Jlokaxute, uTo s Jiro6oi pyakmmu f ¢ cummerpranoit
a) y= (X—Z) ;6) y=0,5sin x+2 OTHOCHTENEHO TOUKH () 0071aCTHIO ONpeeNeH s ()YHKIHS
3 f(x)+ f(—x
2. Jlokaxure, uro ¢pynxmms | (X) =2y —tgx = # 4eTHas, a QyHKIU
SIBIIIETCSA HEYETHON
f(x)-f(=x)
Y = ——————" HeyeTHas.
2
2 | Tpuronomerpuuec | 24 3name: 3namo :
Kue (yHKIHH ®  OCHOBHbI CBOCTBa TPUTOHOMETPHY ECKHX ®  OCHOBHBIC CBOICTBa TPHTOHOMETPUYECKUX (YHKIIHH
¢byHKIMH Ymemu:
Ymemy: e  CTpOUTH IpaMKU TPUTOHOMETPHUYECKUX (PYHKIHH (B T.4. €
®  CTPOHTH I'pad)MKH TPHTOHOMETPUYECKUX TIOMOLIBIO TIPABUII IPE0OPa30BaHUs IPAPHUKOB)
byHKIIHI
Tunosvle 3a0anus
Tunoswle 3a0anus.: Hana dpyakmus Y = 1—2sin X . Haiigure:
Ioctpoiite rpaux gynkumam Y = COS X .Kakas u3 a) 00J1acTh onpesieNieHnst ¥ 00JIaCTh 3HAUCHUH 3ToH (yHKIMH; 6) Bce




T T
touek M| —;1 [ukK —E;O NPUHAIERAT ITOMY

3Ha4YeHMs X, IpH KOTOpbIX Y=-1.

rpaduKy.
Tpuronomerpuuec | 10 3namo: 3name
KHE YPaBHEHUS ®  OIpeneNeHus apKCUHyca, apKKOCHHYCa, e  OmpeelieHNs apKCUHYyca, apKKOCHHYCa, apKTaHIe€Hca U
apKTaHIeHCa U apKKOTaHIeHca apKKOTaHIe€HCa
e (opmyIsl KOpHEH MpOCTEHIINX e  (hopMyIIBI KOpHEH MPOCTEHINNX TPUTOHOMETPUIECKUX YpaBHEHUH
TPUTOHOMETPUYECKUX YpPaBHEHUN ®  OCHOBHBIE CIIOCOOBI U TIPHEMBI PEIICHNS] TPUTOHOMETPUIECKUX
®  OCHOBHBIE CITIOCOOBI M TIPUEMBI PEIICHHS ypaBHEHUI
TPUTOHOMETPUYECKUX YpaBHEHUN YmMmersb
Ymems: ®  BBLIUMCIATH 3HAYEHUS apKCUHYCA, aPKKOCHHYCA, apKTaHIeHCa,
®  BBIYKCIIATH 3HAYEHUA apKCUHYCA, apKKOTaHIe€HCa
apKKOCHHYCa, apKTaHT€HCa, apKKOTaHIe€HCa e  pemaTh NPOCTEHIINE TPUTOHOMETPUIECKHE YPABHEHUS
e  pelarth IPOCTENINE TPUTOHOMETPUIECKUE ®  pelaTh NPOCTEUIINE TPUTOHOMETPUYECKIE HEPABEHCTBA
YPaBHCHUA ® [PUMEHATh OCHOBHBIE CIIOCOOBI M IPUEMBI [T PELICHUS
e  pelarth IPOCTENINE TPUTOHOMETPUIECKUE TPUTOHOMETPUUYECKHUX YPABHEHUI U HEPABEHCTB
HEpaBCHCTBA ®  BBINOJHATH OTOOP KOPHEH MO JJaHHBIM YCIOBHSIM B CIIOXKHBIX
®  [IPUMEHSTh OCHOBHBIE CLIOCOOBI U TIPHUEMBI JIJIsI ClIydasix.
pELIEHHs TPUTOHOMETPUUYECKUX YpaBHEHUN Tunogvie 3a0anusi:
®  BBIIOJHSATE OTOOP KOPHEHl 110 JaHHEIM 1. Pemmre ypasuenne COS3X + COS X = 0 u naiiaure Bee ero kopu,
YCIIOBHSM B IPOCTEUIINX CIydasx. T
Tunoswie 3a0anus: MpUHAJIEKAIIUE IPOMEXYTKY | — — ' —
1. Pemmre ypasHenue: a) 2C0SX—1=0; 2 2
6) COSZX—Bsin X—-3=0;38)
2sin ?X —sin 2X = cos 2X
2. Pemmmre HepaBencTBo: SIN X < ?
[IpeoGpazoanue | 11 Bnamo: 3namo :
TPUTOHOMETPHUEC e  OmnpeneneHus cMHyca, KOCHHYCa, TAHT€HCa U ] OHp?Z[CJICHI/I}I CHHYyCa, KOCHHYCa, TAHI€HCa U KOTaHI'€HCa
KHX BBIp@KEHH 1<0TauHreHca e CBoiicTBa CHHYCa, KOCHHYCAa, T%jHI‘eHca M KOTaHreHca
e CBoiicTBa cHHYCa, KOCHHYCA, TAHT€HCA U e  dopmynsl nepeBoga paAuaHHON MepBI yria B IpaJyCHYIO MEpy U
KOTaHTeHCca Hao00poT
e DopMyJibl IEPEBO/IA PAJIMAHHON MEpPBI YIJia B e  dopmynsl COOTHOLEHHS MEXY TPUT OHOMETPUIECKUMU
TpajlyCcHyI0O MepY 1 Ha000pOT (hYHKIISAMH OJTHOTO M TOTO K€ yria
e DOpMyIbl COOTHOIIEHHS MEXIY e  dopmynsl npuBENCHUL
TPUTOHOMETPUUECKUMH (PYHKIMSIMU OXHOTO U | Yuems:
TOTO XK€ yrjia e  BpluMcHATh 3HaYEHUS CHHYCA, KOCUHYCA, TAHT'€HCA W KOTaHT€HCa
e DopMyJIbl IPUBEEHUS e  Pemate 3amaun, nmpuMeHsist GOpMyYITbI IIepeBoa PaIUaHHONW MEPHI
Ymemy:

Berancasars 3HaueHUS CHHYC4, KOCUHYCA,
TaHTCHCA XU KOTaHI'€HCa

yIJia B TpaaycHYIO M Ha000poT
[TpumensaTs HOPMYITBI COOTHOIICHUS MEXILy TPUTOHOMETPHYECKUMH
(hYHKITMSIMHU OJTHOTO Y TOTO )K€ yriaa U GOpMYIIbI IPUBEICHUS JJIs




e  PemaTs 3ama4un, IpuMeHsIst HOPMYJTbI
TepeBo/ia paJuaHHON MepHI yriia B
rpajycHyI0 1 Ha000pOT

e [IpumeHATH HOPMYIIBI COOTHOIICHHUS MEXKITY
TPUTOHOMETPUUECKUMU (PYHKIUSIMH OTHOTO U
TOTO K€ yriia ¥ GOpMYJIbl IPUBEIACHUS IS
YIPOLIEHUS HECTIOKHBIX
TPUTOHOMETPUUECKHUX BBIPaKEHUH

Tunosvie 3a0anus:
1. BeIpa3ure B pauaHHOW Mepe BETUUNHEI

YHIOB 607144’
2. BsIpa3uTte B rpaJyCHON Mepe BETUUUHBI YIIIOB
37 5r
418
3. Ompenenute 3HAK BBIPAYKCHUS:
c0s700°'t9 380’
Berancnute: a) sin 7—”;003 _o itg Bz
3 4 6

4. Haiinure 3nauenus SiN @, COS & , 3Has, 4TO
8 3
coSa=—u—<a<2r
17 2

5. VmpocTure BeIpakeHHE:

1+ ctg(z + a)tg(%[ - aj

YIPOLIEHHUS CIIOKHBIX TPUTOHOMETPHUYECKUX BBIPa’KEHUH
Tunosvle 3a0anus:
1. VYriom Kakoi 4eTBEepTH SIBISETCS YTON (X , ECIIH:

a)[sin o] =sin «
6) [cosa| =—cosa ; v tgal = tga

3anummmTe o61IyIo (opMYITy BCEX yIIIOB, JUIs KOTOpHIX: a) SIN o =1; 6)
sina=0;8) cosa=0;r) cosa =-1

. sin « 1
2. VYnpocrute Belpakenue: SIN & -
l1-cosa tgo

3. Pacnonomme B TOPAAKE BO3pacTaHuA YncCiia
sin 37;¢c0s0,2;cos 4,2

IIpousBogHas

28

3namu:
e ompeeneHue npupameHust GyHKIUU U
HpUpALICHUs apTyMEHTa
e (opmynsl 1 npaBUIa
middepeHrpoBaHus
e GdopMyny MPOU3BOJIHOM CIIOKHOMN
GbyHKIIII
® CBOMCTBO HENPEPBIBHBIX (PYHKIIHI
oTpeieieHne KacaTelnbHOM K rpaduky
GbyHKITII
® AJITrOPUTM COCTaBJICHUS YPaBHEHUS
KacaTeJIbHOU K rpaduKy QyHKIUN
¢bopmyny Jlarpamxka
TeOMETPUUECKUH U (PU3NYeCKUii

3namu:

e ompezaeneHUe NpUpaleHuss YHKIUNA U TpUpaIIeHUs
aprymeHra
dbopMynsl u nipaBuia qudGepeHInpOBaAHI
dbopMyTy IPOU3BOAHON CIIOKHON (PYHKIIHH
CBOMCTBO HEMPEPBIBHBIX (DYHKITUI
oTpe/eNieHre KacaTelbHOH K rpaduky GpyHKIUN
QITOPUTM COCTaBJICHHS YPaBHEHUS KacaTeTbHOU K
rpaduxy QyHKIIUN
dbopmyny Jlarpanxa
TEOMETPUYECKH U (PU3MUECKUNA CMBICT MPOU3BOIHON
MPU3HAKW BO3pacTaHus U YObIBaHUS (PyHKINUU
HE00X0IMMOE YCIIOBHE IKCTpEMyMa
MPU3HAKA MAKCUMyMa U MUHHMYMa QYHKITUU




CMBICIT IIPOU3BOAHOM

® TIPU3HAKHU BO3PACTaHUS U YOBIBAHUS
GbyHKIIIN

e HE0OXO0IMMOE YCIOBHE SKCTpEMyMa

® TIPU3HAKU MAKCUMyMa U MHUHHMYyMa
GbyHKITIN

® [PaBWJIO OTHICKAHHS HAUOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUH (QYHKIIUN

Ymemo:

® TIPUMEHATH (POPMYJIIBI U ITPaBUIIA
T hepeHInpoBaHUS IS
BBIYHCIICHUS TIPOU3BO/THBIX

® TIPUMEHSATH METO]I HHTEPBAJIOB

TIPH PEIICHUN HEPABCHCTB

® TIPUMEHSTH CBOMCTBO HENPEPHIBHBIX
byHKIMIA

® COCTaBIISITh YPaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUNA

e pewiath 337a4d Ha IPUMEHEHUE
r€OMETPUYECKOT0 U (PU3UYECKOTO
CMBICIIOB IPOU3BOAHOM

e jcclefoBaTh (PyHKIUIO HA
MOHOTOHHOCTb M SKCTPEMYMBI

e cTpouTh rpaduku GyHKIUH C
MOMOIIBIO IPOU3BOAHOMN

® HAaXOJUTh HauOOJbIlIEe U HAUMEHBIIIEee
3HaueHue PyHKIHUU

Tunosvle 3a0anus:
1. Haiinute mpon3BoAHYIO GYHKIUH:

) (=3 X - X +5:0)

f(x)=4x —is
X

2 . Borunciure: a) f l(— %j , ECIIH

f(x)=xcosx;6) f 1(—1), eciu

® [PaBWJIO OTHICKAHHSI HAUOOJIBIIETO U HAMMEHBIIIETO
3HaYeHUN QYHKIUU
Ymems:
® [pUMEHATH GOPMYIIBI U TpaBuia QG QepeHInpOBaHUSL
JUTSL BBIYMCIICHUS TIPOU3BOIHBIX
® PUMEHSATH METOJ UHTEPBAIOB
IpY PEUICHUN HEPABEHCTB
® TPUMEHATH CBOWCTBO HETPEPHIBHBIX (PYHKIUI
® COCTaBJISITh YPAaBHEHHE KacaTeIbHOU K rpaQuKy
byHKIIUN
e peuaTh 337a4U Ha IPUMEHEHHE T€OMETPHUUECKOT0 U
(U3UYECKOTO CMBICIOB ITPOU3BOTHOM
® jccleaoBaTh (PYHKIUIO HA MOHOTOHHOCTb U SKCTPEMYMBI
® CTPOUTH rpa@uKu GYHKIMHA ¢ TOMOIIBIO TPOU3BOJHON
® HaXoJWUTbh HauOoJbIlIee U HAaUMEHbIIEE 3HaUCHHE
byHKIIUN
e pelaTh 331a4d Ha ONTUMHU3ALUIO
Tunosvie 3a0anus.

1. Haiigure Bce 3HaUEHUA X, MPU KOTOPHIX f l(X) =0, ecin
f(x) = cos 2x +~/3x.

1
2. Haiimute Bce 3Hauenus X, npu kotopeix f (x)< 0, ecrm

f(x)=6x—-x
2
3. B kakoii Touke napabosbl Y = —X7 —1 xacarenpHas

0
HaKJIOHEeHa K ocu abcrmce mox yrinom 45

4. Koneco Bpariaercs Tak, 4To yroJ HoBopoTa
HpONOpLMOHAJIEH KBaJIpaTy BpeMeHH. [lepBrlit 000poT ObLI
c/ienaH KosiecoM 3a 8 ¢. Haiiaure yrioByro cKopocTh Kojeca
yepes 48 ¢ nocine Havasla BpallleHusl.

5. Haiinure Hanbomblee 1 HaMMEHbIIEe 3HAYEHUS (PYHKIHH

f (X) = X3 -3 )(2 +4 Ha mpOMEeKyTKe [0;4]
6. IlpencraBbre ymcio 42 B BUIE CYMMBI TpEX

MOJIOKUTEIBHBIX CIIaraeMbIX TaKUM 00pa3oM, 4TOOBI UX
MpOU3Be/IeHNEe OBUIO HAaMOOJIBIIINM, a JIBA CIIAaraeMbIX OBbLITN




£(0)=(3x+4)

2.

3.

>0
2+X

K rpaduky pynkuun f (X) = )(6 -6 )(3
IPOBE/ICHA KacaTeIbHasl Yepe3 ero
TOUKy ¢ abcuuccoit ¥ =1.

Pemnre HepaBeHCTBO: X —

BrrurcnnTe TaHreHe yrila HaKJIoHa
3TOM KacaTeabHOU K OCH alCIHCC.
[IpssMonMHENHOE NBUKEHUE TOYKU

4 2

OTIMCBIBAETCS 3aKOHOM X(t) =1 -2t
Haiinnure ee ckOpoCTh M YCKOPEHHUE B
MOMEHT BpeMeHH t=3.
Uccnenyiite QyHKIIUIO U TOCTPOUTE

2
ee rpaduk f (X) =¥ —2x+8
Haitgure xputrdeckrue TOUKH
bynkiun f (X) = X—2sin X
Haitagute mpomMexyTky BO3pacTaHus U

yobiBaHus QyHkun (x) - XT_?’

[IPONOPLUOHAJIBHBI UyuciiaM 2 U 3.

Htorosoe
MTOBTOPCHHUE




I'eomerpus

Ne Kou- IIpumeua

pasy CozepKaHue BO TpeOoBaHus k 00513aTEIbHOM OJATOTOBKE yJaIIXCs TpeOoBaHus K IOATOTOBKE 10 YPOBHIO BO3MOYKHOCTEH Hue

c¢J1a qaco

B 3HaHus1, YMEHUSI, HABBIKU 3HaHuUs1, yMEHUSI, HABBIKU
1 Beenenne 3 * AKCHOMBI CTEpEOMETPUH; * AKCHOMEBI CTEPEOMETPHUH; Axcuom
* CneacTBus U3 aKCHOM. * CnencTBHs U3 aKCHOM. BI
¢ Onpenenars IUIOCKOCTh II0 3aJaHHBIM DJIEMEHTaM. | ¢ YMETh pelaTh 3aJa4d Ha IMOCTPOEHME TOYEK INEPECEYEHUSA | rrapmMme
TunoBkle 3aaHus: MPSIMBIX U TUIOCKOCTEH. Tpun
1 BepnHo nm, 4ro a) jro0bie 3 TOYKM JIeKaT B OJHOM | 3aJaHuWs MPOABUHYTOTO YPOBHS:
IJIOCKOCTH; 0) JI0ObIe 4 TOUKHM JISKAT B OJHOM IJIOCKOCTH; 1. Touku A, D, C u D He nexxaT B OJHOH INIOCKOCTH. MeauaHbl
B) JI0OBIE 4 TOYKHU HE JISKAT B OJJHOH TIOCKOCTH; T) uepe3 | TpeyronpHikoB ABC m CBD mepecekaloTcsi COOTBETCTBEHHO B
mo0ble 3 TOYKH MPOXOAHUT IHIOCKOCTh W MpUTOM TOMbko | Toukax M u K. Jlokaxwure, uro orpesku AD n MK napannensHEL.
onHa?
2. BepHo nu, 4TO mpsiMasi JISKUT B IUIOCKOCTH JTAHHOTO
TPEyroJIbHKA, €CITH OHa: a) TepeceKaer ABE CTOPOHBI
TpeyrojbHUKa;, 0) TPOXOAWUT dUYepe3 OJHY M3 BEPIIUH
TpEYTroJbHUKA?
2 [Napammensrocts | 17 * TeopemMbl 0 TapaIENPHOCTH TPSIMBIX, MpsIMBIX ©u | * Teopembl 0 MapayIedbHOCTH MPSMBIX, MPSIMBIX U TUIOCKOCTEH,
MPSIMBIX U IIJIOCKOCTEH, MapayuIeTbHOCTH IIIOCKOCTEH; MapauIeTbHOCTH
IJIOCKOCTEN » (CpoiicTBa MapayICIBHOCTH. TJIOCKOCTEH;

* [IpumeHsATH METOA OT MPOTUBHOTO MPH JOKA3ATEIHCTBE
TEopeM;

» Jloka3bIBaTh TEOPEMBI;

* CTpoHTh CeUueHUsI MHOTOIPAaHHUKOB.

TroBbIe 3a/AHIST:
1Cpenusis NWHUA Tpamenuu JEKUT B IJIOCKOCTHA (.

[Tepecekaror 1 TpsAMBIE, COACp)KAIIME OCHOBAHUS
TpaNeyH, MI0CKOCTh o7
2. Hanst napannenorpamm ABCD u tpanenus ABEK

¢ ocHoBanueM EK, He nexamye B OMHOW — IUTOCKOCTH, a)
Brisicaute B3anmuOe pacnonoxenne npsimbix CD u EK. 0)
HailiuTe mepuMerp TpamleuuH, €ciad M3BECTHO, YTO B Hee
MOKHO BN caTh OKpyxHOcTb 1 AB=22,5 cm. KE=27,5¢cm.
3. Ilmockoctm o u [ mapamienbHbl, A - TOUKa
WIockoctd. @, Jokaxure, uro Jrobas mpsmasd,
MPOXOIsIIas Yepe3 TOUKy A mapaiieibHas MIOCKOCTH [,
JISKUT B TUIOCKOCTH a.

4. Hzobpasute Terpasap DABC u mocrtpoiite cedenue
9TOTO TeTpadipa IMIOCKOCTHIO, MPOXOASILIEH Yepe3 TOUKY

» (CBolicTBa TapAICTEHOCTH.

* Crpouth cedeHHE uYepe3 TMapajuieNbHbIE MPSIMBIE,
MapaJuIebHBIX TIIIOCKOCTEH;

* CTpouTh H BBIYUCIATH YTOd MEXKIY CKpPEUMBAIOIIIMHUCS
MPSIMBIMHU.

SAHMS TTPONBUHYTOO YDOBHST:

1 UYepes kaxIayro W3 IBYX IMapauleIbHBIX MPSIMBIX & H D 1 TOuKy

CCUYCHHUC

M, HE JEKALLYIO
B TUIOCKOCTH 3THX IMPSAMBIX, TIPOBEIEHA TUIOCKOCTh. JlIOKaXKuTeE, 9TO
9TH IUIOCKOCTH
MIEPECEKAIOTCsSI [0 TPSIMOM, TTapaIebHON MPSIMBIM a | D.

2. Janbsl n1Be cKpemuBaromuecs MpsAMble W Touka B, He
JIeXKaras Ha ITHX MPSMBIX.

IlepecekaroTcst M MJIOCKOCTH, KaXkaash U3 KOTOPBIX MPOXOAUT
yepes OJIHY U3 MPSAMBIX U Touky B? OtBer obocHYyiiTe.
3. JlokaxuTe, 4TO TpU MapaIeNbHbIE IUIOCKOCTH OTCEKAIT Ha

JIFOOBIX ABYX OEPCCCKAOIINX 9T IIJIOCKOCTH MMPpAMBIX
MPpONOPHUOHAJIBHBIC OTPE3KU.
4, ﬂOKa)KI/ITe, qTo OTPC3KHU, COCOUHAOIINEC CCPCAUHLI




MnapamnensHomnockocta rpaan ABC, ecim a) Touka M
sBisiercsl cepeauHoi pebpa AD; ©6) Touka M mexwur
BHyTpH rpanu ABC.

MIPOTUBOIONIOXKHBIX pedep TeTpasapa, MepeceKaroTcss U TOYKOM
TepecedeHus AESTCS MOMOJIaM.

[Mepnennukynspuo | 16 * Onpenenenyie NepreHaUKYISIPHBIX IPSMBIX; * OnpeneneHne NeprneHANKYIISIPHBIX MPSIMBIX;
CTb NMPSAMBIX U + CBoIiCTBa NPSAMBIX, IEPIIEHAUKYIISPHBIX MJIOCKOCTH;  CBoiicTBa NpAMBIX, MEPIEHANKYIISIPHBIX TIIOCKOCTH;
MIJIOCKOCTEHN = [Ipu3HaK MepreHANKYIIPHOCTH IPSIMBIX U INIOCKOCTH; * [Ipr3HaK nepneH uKyIIPHOCTH MPSMBIX U MJIIOCKOCTH;
=OmnpeaeneHne  ABYIpaHHOro  yrima,  onpeaencuHue | ¢ OnpeneneHue IBYIrpaHHOIO yIJia, OIpeNeIeHUe IMHEHHOro yria;
JIUHEHHOTO yTJa;  CpoiicTBa [uaroHasneil mpsAMoyrojabsHOro napajiesenumnesaa.
= CBoiicTBa JMaroHaen npsMoyroiasHoro | * PemaTts 3amaun  Ha 10Ka3aTeNbCTBO  IEPIEHAMKYJISIPHOCTU
rapasuiesenumnesa. MPSIMOM | MIJIOCKOCTH;
= Jloka3bIBaTh TEOPEMBI O TEPIEHIUKYIIPHOCTH  MPSIMBIX | ®* YMETh JI0Ka3bIBaTh CYLIECTBOBAHUE JIMHEHHOIO yIia.
Y TUIOCKOCTEH; 3aiaHus MPOJIBUHYTOTO YPOBHS:
= [I[puMeHSTh 3TH TEOPEMBI IIPU PELICHUH 33]1aY;
= CTPOMTH yrol MEXLY HPAMOI U TLIOCKOCTBIO; 1. Y3 toukn K, ynaneHHOW OT TIOCKOCTH O HA 9 cM, MPOBENEHBI K
»CTpoMTh M BBIYMCIATH JMHEHHBIH yron jByrpaHnoro | IWockoctu o Hakinouueie KE  n KM, obpasyromme mexmy cobOoi
yria. TIPSIMOM YTOJI, & C TUIOCKOCTBIO ¢ - YIITBI B 45° 11 30° COOTBETCTBEHHO.
TUIOBbIC 3aIAHNS: Haiinure orpesok EM.
1. JlokaxwuTe, 9TO €CIIM TOYKa X paBHOYAAJIEHA OT KOHIIOB
JTaHHOTO OTpe3ka AB, To OHa JIGKHT B IIIOCKOCTH,
TIPOXOIIATICH Uepe3 cepenuny orpeska AB u
MepIeHIUKYIApHON K psiMoil AB.
2. JIokaxuTe, 9TO €CIIM BCe pedpa TeTpadapa paBHEI, TO BCE
€ro ABYrpaHHbIE yIiibl paBHbl. HaliiuTe 3T yIibl.
Muororpanauka | 13 » OmpeneneHyie MHOTOTPAHHUKA, €ro JJIEMEHTHI, BUABI | * Bce BUABI MpaBUIIBHBIX MHOTOYTOIEHHUKOB.
MHOTOIPaHHHKOB; * Pemarp 3amaun Ha BBIUMCIEHHWE DJIEMEHTOB U  IUIOMIATH
* Ompenenennie npu3Mbl, ¢GopMyia s BBIYHACICHHAS | MPOW3BOJBHON MHPaMUIBI,
Iomaay OOKOBOH MOBEPXHOCTH; * CTpouThb pa3iInyHbIE BUIBI YTIIOB B TPOCTPAHCTBE.
» OmpeneneHne NHUPaMUAIBI, TPABHIGHOW MHPAMUIBL, | 3aJaHWs IPOJABHHYTOTO YPOBHS:
YCEUEHHOW MUpaMuabl, e 3jJeMeHTbl, Qopmyna s | 1. OcHOBaHMEM MUPAMHUIBI, BRICOTA KOTOPOM paBHA 2 JM, a OOKOBBIE
BBIUMCIICHHS TUIOMa 1 OOKOBOM IOBEPXHOCTH. pedpa paBHBI IPYT OPYTY, SBISIETCS MPSIMOYTOIFHUK CO CTOPOHAMH 8
* Jloka3pIBaTh TEOpeMy O IIOMIaaAW OOKOBOHM MOBEpPXHOCTH | MM W 8 1aM. Haiimurte mmomazpr cedeHus, MPOBEIEHHOTO depe3
MIPSIMOM TIPU3MBI, PABHIIEHON MTUPAMU/IBL; JTMaroHaJIb OCHOBAHMSI MTApaJUIeIbHO O0KOBOMY pedpy.
* PemraTe 3ajauM Ha BBIYMCICHHE IUIOIIANHM IOMHOH H | 2, OcHOBaHHEM MAPaMHJIBI SBJSIETCS. PaBHOOEIPEHHAs] Tpamelus C
OOKOBOH ~ IOBEPXHOCTH  (337a4u  Ha  NPABHIBHYIO | ocHoBammsiMH 6¢M U 46 cM 1 BbicoTOH 5 cm. Kaxkmoe GokoBoe
IHPaMUIY). pebpo mupamuel paBHo 13 cM. HaiimiTe ee BICOTY.
TunoBele 3aaHus:
1. PeOpo mnpaBwibHOrO OKTa’apa paBHO a. Haiinure
paccrosHuEe MEXIY: a) IBYMS €ro HpPOTHBOMOJIOKHBIMHU
BEpIIMHAMHU; ©0) LEHTpaMH JBYX CMEXKHBIX TpaHEH; B)
[IPOTUBOIOIIOKHBIMY IPaHsIMHU.
[loBTOpeHnE 3




5. KaJIeHI[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHHE

Ne Hara | Koppek- | Konrpoas
ypoka nus pe3yJ1bTaToOB
OCBOEHMA
3HAHMH (BUABI,
Tema ypoka (popmbl)
1. | A: [lonsTue neCTBUTEIHHOTO YHCIIA. 5.09
2. | A: MHOecTBa YHCeIL. 5.09
3. 7.09 Texymmii
A: ColicTBa JeMCTBUTEIbHBIX YUCEI KOHTPOJIb
4. | A: IlepectaHOBKH 7.09
5. | A: Pa3memienus 12.09
6. 12.09 Texymmii
A: CoueraHus KOHTPOJIb
7. | I':IlpenmeT crepeomeTpui. 14.09
8. | I':OcHOBHBIEC IOHATUSI W AKCHOMBI CTEPEOMETPHH. 14.09
9. | I': HexoTopsie cieCTBUS U3 aKCHOM. 19.09
10. 19.09 Bxopguas
Bxo1HOI KOHTPOJIb IUarHOCTHUKA
11.| A: PartmoHanbHBIC BRIpAKCHHS 21.09
12. | A:®opmyiel 6mHOMa HbIOTOHA, CyMMBI M PA3HOCTH CTETICHEH 21.09
13. | A:PanmonanpHble ypaBHEHUS 26.09
14, 26.09 Texymuit
A:Cuctembl pallmOHaJbHBIX YPABHEHUM KOHTPOJIb
15. | A:-MeToa HHTEPBAJIOB PELICHUS HEPABEHCTB. 28.09
16. 28.09 Texymuii
A:Pemenue 3a1a4 o teme: "MeTo1 MHTEpBAJIOB PEILICHUSI HEPABEHCTB" KOHTPOJIb
17. | I':ITapamiensHbIe TPSMBIE B IPOCTPAHCTBE. [lapamienbHOCTh TPEX MPSMBIX. 3.10
18. | I':ITapannenbHOCTh NPSIMOMN U MJIOCKOCTH. 3.10
19.] . . 5.10 Texymnii
I':Pemenue 3ana4 no reme: «IlapaniensHOCTh NPAMBIX, IPSIMOM U TIOCKOCTH.
KOHTPOJIb
20. | I':CkpemuBaronuecs npsiMble. [Ipu3Hak ckpemuBaromumxcs IpsMbIX. 5.10
21. | I':¥Yrasl ¢ coHanpaBlIeHHBIMU CTOPOHAMHU. YTOJ MEXAY MPSIMBIMHU. 10.10
22. 10.10 K/p Nel.1 (20
I': Pemenue 3ana4. Konrponbsnas padora Nel.l (20mun) MUH)
23. | A:AHanu3 KOHTPOJIBHOM paboThl. PanonanbHple HEpaBEeHCTBA. 12.10
24, 12.10 Texymuii
A:PanoHanbHbIe HEPaBEHCTBA KOHTPOJIb




25. 17.10 Texymuii
A:HecTporue HepaBeHCTBa. KOHTPOJIb

26. | A:Hectporue HepaBeHCTBa 17.10

27. 19.10 Texymuii
A:CucteMbl palliOHAJILHBIX HEPABEHCTB KOHTPOJTb

28. | A: KonTposbHas padota Nel no Teme: «ParmonasnbpHble ypaBHEHHS U HEPABEHCTBAY 19.10 K. pabora Nel

29. | I': IapamrensHbie TIOCKOCTH. [Ipr3HaK MapauIeTbHOCTH MJIOCKOCTEH. 24.10

30. 24.10 Texyrmmii
I":CBoiicTBa napamieabHOCTH MJIOCKOCTEH. KOHTPOJIb

31. | I':Terpasmp. 26.10

32. | I': [Napannenenune. 26.10

33. 7.11 Texymmmii
[":3aaun Ha NOCTpOEHUE CEUEHU I KOHTPOJIb

34. | I':3amaun Ha IOCTPOCHUE CEUCHU. 7.11

35. 9.11 Texymmmii
I':Pemienue 3amau no reme «Terpasap. [lapannenenumnen» KOHTPOJIb

36. | I':Pemenue 3aga4 no teme «IlapamienbHOCTh MPSAMBIX U TUIOCKOCTEN 9.11

37. | I"KOHTPOJIbHAS PABOTA Ne 2.1 mo teme «IlapamiensHOCTh PSMBIX U TIJIOCKOCTEH» 14.11 K/p No2.1

38. | I':3auét Nel mo teme «IlapamienbHOCTh PSAMBIX U TIIIOCKOCTEH. 14.11 3auét Nel

39. | A:Ananu3 KoHTposIbHOM paboThl. [lonarue Gynkimm u ee rpaduka 16.11

40. | A: OyHKIIUA Yy = Xn 16.11

41. 21.11 Texymuit
A: Tlonste KopHEH CTEeHu n KOHTPOJIb

42.| A:KopHu 4eTHOM 1 HEUETHOU CTETICHU 21.11

43. 23.11 Texymuii
A:Apudmernyeckuii KOpeHb KOHTPOJIb

44, 23.11 Texymuii
A:CBoiicTBa KOpHEH CTENIeHH N KOHTPOJIb

45. | I':TlepnenqukynsipHble TIpsIMble B mpocTpaHcTBe. [lapamienbHble npsiMble, MEePIeHAUKYISIPHbIE INIOCKOCTH. 28.11

46. | I':IIpn3Hak nepneHMKyIsIpHOCTH NPSMON U TIIOCKOCTH. 28.11

47. 30.11 Texymnii
I':Pemenue 3a1ay Ha MpUMEHEHHE MPU3HAKA NePIEHIUKYISPHOCTH NPSIMOM U TIOCKOCTH KOHTPOJIb

48. | I':Teopema o npsiMOH, MEPIEHAUKYISIPHON K INIOCKOCTH. 30.11

49. | I':Pemenue 3aa4 Ha NEPIEHAUKYSIPHOCTD MPSIMOI M IIIOCKOCTH 5.12

50. 5.12 Texymuii
I":Pemenue 3a1a4 Ha NEPIEHAUKYISIPHOCTD MPSIMOM U IJIIOCKOCTH. KOHTPOJIb

51.| A: CreneHsb ¢ pallMOHAJIBHBIM NTOKA3aTeIeM

52. | A:CBoiicTBa CTENEHU C pallMOHAIBHBIM II0Ka3aTeIeM 7.12 Texymuii




KOHTPOJIb

53. | A:IlonsiTue npeena nocue0BaTeIbHOCTH 7.12

54.| A:beckoHeuHO yOBIBaroIasi TEOMETPUUYECKAsT TPOTPECCHS 12.12.

95. 12.12 Texymuii
A:Yucno e KOHTPOJIb

56. 13.12 Texymmmii
A:IToHsiTHE CTENEHU C UPPALMOHAJIBHBIM IT0KA3aTEIEM KOHTPOJIb

57. | A:TlokazatenbHast (QyHKIUS 14.12

58. 19.12 K/ pabora 3a 1
A:KontponrsHnas pabora Ne3 1o teme «Kopenb crenenu n. CTeneHpb MOJIOKUTEIHHOTO YHCTIA TOJIYTOJIE

59. | I': AHanmu3 KOHTPOJILHOU paboThl. PaccTostHMe OT TOYKH JI0 TNIOCKOCTH. TeopeMa 0 Tpex nepreHInKyIIspax. 19.12

60. 20.12 Texymmmii
I":Pemienue 3a1au Ha IpUMEHEHUE TEOPEMBI O TPEX NMEePIEHAUKYIISIPax. KOHTPOJIb

61. | I":Yrox Mexay mpsMoi ¥ IMIIOCKOCTHIO. 21.12

62. | I':Permenne 3a1a4 Ha HAX0XJACHHUE yIiIa MEeXAY MPSIMOH U TNIOCKOCTHIO. 26.12

63. 26.12 Texymmii
I':Pemienue 3amau no reme «llepneHauKyIsip U HAKIOHHBIE. YTOJ MEXKIY OPSIMOM U INIOCKOCTHIOY. KOHTPOJIb

64. | A: Tlonsitue norapudma 27.12

65. 28.12 Texymuit
A: Ilonsarue norapudma. KOHTPOJIb

66. | A: CpoiictBa Jlorapudpmos.

67. Texymuit
A: CgoiicTBa jorapupmMoB KOHTPOJIb

68. | A: Jlorapudmuueckast GyHKIUs

69. | I':IByrpanuslii yron

70. | I':ITpusHak neprneHuKyIIPHOCTH JABYX IJIOCKOCTEH.

71. Texymuii
[":IIpssMoyronbpHbIN nIapajuiesIenuIe KOHTPOJIb

72. | I':Pemenue 3a1a4 no teme: "JIByrpanssiil yrou. IlepneHmKkyasipHOCTb IIOCKOCTEH".

73. | I':KonTpospHas pabota Ne 2.1 «IlepneHauKyIsIpHOCTD NPSIMBIX M MJIOCKOCTEI» K/p Ne2.1

74. | I':3auet Ne2 «[lepneHAMKYISIPHOCTh NPSAMBIX U IJIOCKOCTEI» 3auét Ne2

75. | A:AHanu3 KOHTpOJBbHOM paboTsl. [IpocTeiinye nokazarenbHble ypaBHEHHS

76. | A:Ilpocreiimue norapudpmMuyeckre ypaBHEHUs

77. Texymuii
A:VYpaBHEHMs, CBOISIINECS K TPOCTENIINM 3aMEHON HEM3BECTHOTO KOHTPOJIb

78. | A:Ilpocreiimue noka3arenbHble HEPABEHCTBA

79. Texymuii
A:Ilpocteiinme gorapugMuyecKie HepaBeHCTBA KOHTPOJIb




80.

A:HepaBeHcTBa, cBOJSIIMECS K IPOCTEUIINM 3aMEHON HEM3BECTHOTO

81. | A:Konrponsnas padora Ne4 mno teme «Jlorapugmsl. IlokazarenbHsie u norapuMuUecKue ypaBHEHUS U K/p Ne4
HEPaBEHCTBA»

82. | I': Ananu3 KOHTpoJIbHOU paboThl. [IoHsITHE MHOTOTpaHHHUKA.

83. | I':ITpu3ma.

84. Texymuii
I":Pemienue 3aja4 Ha HaX0/IEHUE MOJTHONW U OOKOBOM MOBEPXHOCTU IPU3MBIL. KOHTPOJIb

85. | I': Iupamua

86. Texymmii
I':ITpaBunbpHas nupamua KOHTPOJIb

87.| I': Yceuennas nupamuga

88. | A: [lousTue yria

89. Texymmii
A:Pannannas mepa yria KOHTPOJIb

90. | A: OmnpenienieHre CHHYCa M KOCHHYCA yria

91. | A:OcHoBHBIE (OPMYIIBI UTII CHHYCA W KOCHHYCA yTIia

92. Texymuit
A:OcHoBHBIE (hOpMYIIBI 171l CHHYCA M KOCHHYCA yria KOHTPOJIb

93. | A: ApkcuHyc

94.| A: ApKKOCHHYC

95. | A: OmnpeniesieHre TaHT€Hca U KOTaHT'€Hca yria

96. Texymuit
A: OcHOBHbIE (OpMyYJIBI JUIs tg a U ctg a KOHTPOJIb

97.| A: ApkTaHreHc

98. KontponbHas
A: KonrtponbHas pabora Ne5 no teme «CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YTJia» pabota Ne5

99. | I':AHanu3 KOHTPoJIbHOU paboThl. CUMMETpHsI B IPOCTPAHCTBE

100| I': [TonsATHE PAaBUILHOTO MHOTOTPAHHHKA.

101] I': DneMeHTH CUMMETPUU IPABUIIbHBIX MHOTOTPAHHUKOB

102 Texymnii
I':Pemenue 3a1a4 no reMe «MHOTOIpaHHUKMY. KOHTPOJIb

103 KoHTposbHas
I":KonTponbHas pabota Ne 3.1 «MHOTOrpaHHUKI pabota Ne3.1

104| I':3ayer Ne3 «MHOTrOrpaHHUKH» 3aueT Ne3

105| A:Ananu3 KOHTposIbHOM paboThl. KocHHYC pa3HOCTH M KOCHHYC CYMMBI IBYX YTJIOB

106| A: ®opmynbl A71s1 TOTIOJIHUTENBHBIX YIIIOB

107 Texymuii

A: CHHYC CYyMMBI M CHHYC Pa3HOCTH JBYX YIJIOB

KOHTPOJIb




108

A:CyMMa 1 pa3HOCTb CUHYCOB M KOCHHYCOB

109| A:®@opmysbl Aj1sl ABOMHBIX U NOJIOBUHHBIX YIJIOB

110| A:ITpousBeaeHne CHHYCOB U KOCHHYCOB

111] A:@opMyisl [UIsl TAHTEHCOB

112] A:®yakims y=sin X

113 Texymuii
A: OyHKUHS Yy =C0S X KOHTPOJIb

114| A: ®ynkuusa y=tg x

115] A: ®ynkuus y=ctg x

116| A: KonTpospHas paboTta Ne6 1o teme «TpuroHomerpudeckue QYHKIIMH YUCIOBOTO apTyMEHTa) K/p Ne6

117| A:Ananu3 KOHTPOJIbHOU paboThl. [IpocTeiine TpuroHoMeTpuyecKue ypaBHEHHS

118| A: [Ipocreiinne TPUTOHOMETPHUECKHE YPABHEHHSI.

119 Texymuii
A:YpaBHEHMs, CBOISAIINECS K IPOCTENIINM 3aMEHOW HEU3BECTHOTO KOHTPOJIb

120| A:TlpumeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX (HOPMYIT IS PeIICHHs YpaBHEHHUN

121 Texymuit
A:OHOpOIHBIE YPABHEHUS KOHTPOJIb

122| T': [ToBropenue no teme "llapanienbHOCTh NPSMBIX U IIIOCKOCTEN"

123| T': [ToBropenue no teme "llepneHAUKYAIPHOCTH NPSIMBIX M TUIOCKOCTEH"

124 T': [ToBTopenue no teme "MHOTrorpaHHUKH"

125| A:Tlonsitue BeposITHOCTH COOBITHS

126| A:IloHsiTHE BEpOSITHOCTH COOBITHSL.

127| A: CoiicTBa BEpOSATHOCTEH COOBITUI

128 Texymuii
A: CBolicTBa BEpOSITHOCTEH COOBITHIA. KOHTPOJIb

129| A:IToBTopenue no teme «PanmonanpHble ypaBHEHUSI U HEPABEHCTBAY.

130 Texymuii
A:IToBTopenue no teme «KopeHb cTeneHu n» KOHTPOJIb

131

A:IloBTopenue no teme «Jlorapudmen»

132

AZHOBTOpCHI/IC o teMme «Iloka3zaTenbpHble U J'IOl"apI/I(I)MI/ILIeCKI/Ie YPaBHCHUS M HCPABCHCTBA»

133

A:WtoroBas KOHTpOJIbHAs paboTa 3a Kypc anredpbl ¥ Hauan aHaiuu3a 3a 10 kiace

Wrorosas x/ p

134

AZHOBTOpeHI/IC 10 TCMC ((‘DOpMy.TIBI CJIOKCHMU A

135

AZHOBTOpCHI/IC 10 TEMC ((TpI/II‘OHOMCTpI/I‘-ICCKI/IC YpaBHCHHA U HCPABCHCTBA»

136

AZHOBTOpeHI/IC 10 TEMC ((CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YIJIa)»




