Ilep6uHOBCKUI paiioH, cT. HosomepOuHOBCKas

MyHHUIMIANbHOe GIoKeTHOe 001e00pa3oBaTeIbHOe yIPEKICHUS
cpemHss 06meobpasoBaTenbHas mKoia Ne 9 umeHu I'epos Cogerckoro Corosa
Npana ®enoceeBrua JIyOsHEIKOIO MYHHAIIATIATBHOTO o0pa3oBaHud
I[{epOuHOBCKHHA paiioH cTaHuna HosomepOouHoBCKas

QUHOBCKAS
| 2021r.nporoxon Ne /

4

Honnnmonmem oy @uo

PABOYAS ITIPOT'PAMMA

Ilo mareMaTHKe

VYpoBeHb 06pa3oBaHus, KIacc: CpeiHee odee obpazosanwue, 10-11 xaackr

KommuectBo yacos: 408

Vuwurens ( WK TPyIna yauTenein pa3paboTIUKOB [IPOrpaMMBl)
I'pyaeBa Hamexna BUKTOpOBHA YUHTENIh MATEMaTUKU MBOY COIII Ne 9 nmenu

N.®. JIyosaekoro cr. HoBoiepOWHOBCKAS

TIporpamma paspabotana B cooTsetcTBun ¢ OI'OC (COO0),
¢ ygerom OOIl COO_MBOY COIl Ne 9 wmeHw N.®. Jly6sHEenkoro CcT.
HoBommepOrHOBCKas, IPOrpaMMbl 10 auredpe W HadanaM aHanmsa JULl 10-11

KJIacCOB, dBTOD: bypMucTposa T.A.; D&6O‘I€I71 IPOrpaMMEl IO TEOMCTPHUH JUJIA 10-

11 xmaccos, aBTop: bypmuctpona T.A.

C yuerom YMK «Aurebpa 1 Hadana ananuza» [ILA. Amumosa, FO.M. Komsaruna
u np., r. Mocksa, «IIpocserienue, 2019 r; «eomerpus» JI.C. Atanacsn, B.®.
ByTy30B u jp., T. Mocksa, «IIpocsemenue», 2020 r.



1. Ilnanupyemblie pe3yJbTaThbl OCBOEHHUS Y4eOHOr0 MpeAMeTa MaTeMaTHKA:

JIMHHOCTHBLIE PE3VYJIbTATDI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MPOrPaMMbl yUeOHOr0 MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

IIarpuoTnyeckoe BOCIIMTAHME: IPOSIBICHUEM MHTEPECA K MTPOLLIIOMY U
HACTOSILEMY POCCUICKOW MAaTEMATUKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUAM
POCCUHCKAX MAaTEMAaTUKOB U POCCUUCKON MATEMATUYECKOU IIKOJIBI, K UCTIOJIBb30BAHUIO
ATUX JOCTHKEHHUM B IPYTrUX HayKax U MPUKIAIHBIX cdepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHME: TOTOBHOCTBIO K
BBINIOJIHEHUIO 00S3aHHOCTEN IPpaKJaHNHA U PEATTM3ALMH €T0 MPaB, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
OpoLEaYp IPaKIaHCKOro 0011ecTBa (BEIOOPHI, ONIPOCHI U TIp.); TOTOBHOCTBIO K
00CYXXJIEHUIO dTUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM TPUMEHEHUEM
NOCTH>KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX MPUHIUIIOB B
NESITEIbHOCTU YUYEHOTO.

TpynoBoe BociMTaHHe: YCTAHOBKOW HAa aKTUBHOE yYacCTHE B PEUICHUN
NPaKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIIPABJICHHOCTH, OCO3HAHUEM BaXKHOCTH
MaTEMaTUYECKOro 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU /U1 YCICITHON
npodeccuoHaIbHOM 1eITeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUI; OCO3HAHHBIM
BBIOOPOM U MOCTPOEHUEM MHIWBUIYAIBHOU TPACKTOPUH 0Opa30BaHUS U )KM3HEHHBIX
TUTAHOB € YYE€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

JdcTeTHYecKoe BOCIIMTaAHME: CTIOCOOHOCTBIO K AMOIIMOHATILHOMY U
3CTETUYECKOMY

BOCIIPUATHIO MAaTEMAaTHYECKUX 00BEKTOB, 3a]1a4, pEeIICHUH, paCcCyKICHUN;
YMEHHIO

BUJIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHUS: OPUEHTALMEH B JEATEIIbHOCTA HA COBPEMEHHYIO
CUCTEMY Hay4YHBIX MPE/ICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS
YeJioBeKa, MPUPOJIbI U 00IIEeCTBa, TOHUMAHUEM MAaTeMaTHUeCKONW HAYKU Kak chepsl
YEJI0OBEUECKOU IEATEIbHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAYMMOCTH [T Pa3BUTHUS
LIMBWIN3AaLMH; OBJIAJECHUEM SI3bIKOM MAaT€MaTUKU U MATEMAaTUYECKOU KYJIbTYPOH KaK
CPEACTBOM IO3HAHUS MUPA; OBJIAJICHUEM IPOCTEUIINMU HaBbIKAMU
HCCIIEI0BATEIBLCKON NESATEIBHOCTH.

PDuznyeckoe BOCHUTAHNE, (popMUpOBaHHE KYJIbTYPbI 310POBbA U
3MOLMOHAJIBHOIO 0JIArOMOJIYy4YHsi: TOTOBHOCTBIO IPUMEHATh MATEMATUYECKHUE 3HAHUS
B MHTEpECcax CBOETO 37]0POBbs, BEICHHUS 3J0pOBOr0 00pa3a *KU3HH (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyJsipHas Pu3nuecKas akTUBHOCTb);
c(OpMUPOBAHHOCTHIO HaBbIKA PE(IIEKCUH, TPU3HAHUEM CBOETO MIPaBa Ha OLINOKY U
TAKOI'0 K€ Mpasa APYroro 4eyI0BEKa.

JIKOJOrMYecKoe BOCIIMTAHNE: OPUEHTALME Ha IPUMEHEHNE MAaTEMAaTUYECKUX
3HAHUM AJIs peleHus 3a7a4d B 00JacTi COXPAHHOCTH OKPY KAIOIIeH Cpeibl,
IJIAHUPOBAHHUS TOCTYNKOB M OLIEHKH UX BO3MOHBIX MOCHEACTBUM JJIs1 OKPYIKAOIIEH
Cpelibl; OCO3HAHHMEM IJ100aJIbHOr0 XapakTepa 3KOJIOIrMYECKUX MPoOJIeM U MyTen ux
peleHns.

JINYHOCTHBIE pe3yJIbTaThl, 00eceYuBalolIe AJaNTAIHMI0 00y4aK0IIerocs K
U3MEHAIOIIUMCH YCJIOBUAM COLUAIBHON M MPUPOIHOM Cpebl: TOTOBHOCTBIO K
JNEUCTBHSM B YCIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIIECHUIO YPOBHS CBOEU



KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCA Y
OPYTHUX JI0JEH, IpUOOpPETaTh B COBMECTHOM AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUU U3 OMbITA IPYTUX; HEOOXOAUMOCTBIO B JOPMUPOBAHUHU HOBBIX 3HAHUI, B
TOM uucie GOpMyIHPOBATh UIEH, TOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM
Yuclie paHee He U3BECTHBIX, OCO3HABATh Ae(ULUTH COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYalINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BHI30B,
TpeOyIoUuii KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS U JEeUCTBUSA,
(GopMynHpOBaTH U OLIECHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIBIT.

ba3oBblil ypoBeHb

I[JIH HUCITIOJIB30BaHUA B HOBCCI[HCBHOﬁ )KM3HH M 00€eCIIeYeHHUS BO3MOYKHOCTH
YCIICIHOTO IIPOJOJIKCHHA 06p330BaHI/I$[ o CICuuaJIbHOCTAM, HC CBA3aHHBIM C
MPUKIAAHBIM HCIIOJIb30BAHUCM MATCMATHKH BBLIITYCKHUK HAYUYHTCA, 4 TAKXKC IIOJIYYUT
BO3MOXHOCTb HAYUUTHCA IJIA PA3SBUTHA MBIIIIJICHUS

Aure0pa

9J1eMeHThI TECOPHUH MHOYKECTB U MaTeMaTH4eCKOH JOTrMKH

— OmnepupoBaTh MOHATUSIMH: KOHEYHOE MHOXKECTBO, OSCKOHEYHOE MHOXKECTBO,
YHUCJIOBBIC  MHOXKECTBA HA  KOOPJWHATHOH  TPSAMOM, O3JEMEHT MHOXECTBA,
MOJIMHOKECTBO, TI€peceueHne U OObEIMHEHHEe MHOXECTB, OTPE30K, HHTEpBall,
NPOMENCYMOK C BbIKOJIOMOU MOUKOU, 2paguueckoe npeocmasienue MHOMCeCms Ha
KOOPOUHAMHOU NIOCKOCMU,;

— Nposepsimb NPUHAODIEHCHOCIb DNIEMEHMA MHOHCECMBY, 3A0AHHOMY ONUCAHUEM,

— HaxoAWTh TIEpeceueHue U OOBEIUHEHUE [IBYX, HECKOJIbKUX MHOXKECTB,
Npe/ICTaBIEHHBIX TPpaUUEeCKU HA YUCITOBOU MPAMOU, HA KOOPOUHAMHOU NIOCKOCMU,

— CTPOUTH HAa YUCIOBOM MPSIMOI MOJIMHOKECTBO YMCIOBOI'O MHOXECTBA, 3aJaHHOE
POCTEHIIINMH YCTIOBUSIMU;

—  ONepUpoBaTh TMOHSATUSAMH: YTBEpXKICHUE (BBICKA3bIBaHWE), OTPHUIAHUE
YTBEP)KJECHUSI, WCTUHHBIE M JIOKHBIE YTBEPKICHHS, CIEJCTBUE, YACTHBIM CIydyai
00IIero yTBepKaeHUs, KOHTPIIPUMED;

— pacrno3HaBaTh JIOKHBIE YTBEP)KJICHUS, OMUOKHA B PACCYXKACHUSIX, B TOM UHUCIE C
MCITIOJIb30BaHUEM KOHTPIPUMEPOB;

— NpPo80OUMb 00KA3AMENbHbIE PACCYHCOeHUs OJisl 0OOCHOBAHUS UCMUHHOCMU
YMBEPHCOeHUII.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH APYTUX Y4eOHBbIX MPEIMETOB:

— WCIIOJIb30BaTh YHCIOBBIE MHOXKECTBA HA KOOPJAWHATHOW TIPAMOM H Ha
KOOPOUHAMHOUL NIOCKOCMU OJIsl ONUCAHUS PeAIbHbIX NPOYECCO8 U ABNEHU,

— TPOBOAWTH JIOTHYECKHUE, OoKazamenbHble PACCYKICHUS B CHUTYalUAX
MOBCEJIHEBHOM XU3HU, NPU peuieHuU 3a0ay uz opy2ux npeomemos.

Yucaa u BBIPaKCHUA

- OnepupoBaTh MNOHITUSIMU: HATYpadbHOE W LEJIO€ YHUCIO0, JIETUMOCTh YHUCEN,
OOBIKHOBEHHast JIpo0Ob, JecATUYHAsl JpoOb, pallMOHAIBLHOE YKCIIO, UPPALMOHAIBHOE
YUCII0, NPUOIMKEHHOE 3HAUCHHE YUCIIa, YACTh, JI0JIsl, OTHOUIEHUE, MPOLIEHT, MacllITao;



— ONEPUPOBATH MOHATUIMU: JIorapudM Yucia, TPUTOHOMETPUUYECKasi OKPYKHOCTb,
paouanHas W TpaJlyCHas Mepa yriia, CUHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC YTJIOB,
HMMEIOIINX MPOU3BOJIBHYIO BEIUUUHY, YUCAA € U T,

— BBIMIOTHATH apU(METHUECKUE AEHCTBUS C LEJIBIMUA U PAllMOHAILHBIMU YUCTIAMU,
codeTrass yYCTHblE W THUCHhMEHHBbIE TIPUEMBI, TMPUMEHSIE TPU HEOOXOIUMOCTH
BBIYMCIIUTENBHBIE YCTPONCTBA;

— CpaBHUBATH PAIIMOHAIBHBIC YHCIIA MEXKY COOO0M; CpaBHUBATH C pallMOHATBLHBIMU
YUCIIAMUA 3HAYCHUS LEJIbIX CTENIEHEW YMCEJ, KOPHEW HATYypaJdbHOU CTENEHU U3 YHUCEII,
norapu(MoB YUCEN B MPOCTHIX CIydasx;

— BBITIOJIHATH HECJIOKHBIE MPE0OpPa30BaHUs YUCIOBBIX BBIPAKECHUH, COAEPKAIINX
CTEMEHU 4YHUCEeJ, KOPHU U3 4YHUCEeN, JIOTapu(PMbl HYHCEN, HAXOOUmMb 3HAUEHUS KOPHS
HAMypanoHol CMeneHu, CmeneHu ¢ pPAYuoOHAIbHbIM HnoKazamenem, Joz2apupma,
UCNONBL3YS NPU HEOOXOOUMOCMU BbIYUCTUNENbHbIE

ycempoucmea,

— TIOJIb30BATHCS OLEHKOW U MPUKUIKOHN MPU NPAKTUUYECKUX pacuéTax;

— U300pakaTh TOUKAMU Ha KOOPJAUHATHOU MPSIMOM IIeJIble U palliOHAIbHbBIE YUCIIA;
IIeJIbIe CTETICHU YMCell, KOPHU HATypaJIbHOM CTETCHH W3 YKCElN, JoTapu(Mbl 4ucesl B
MPOCTHIX ClIyYasiX;

— BBINOJHATH HECJIOKHBIE MPeoOpa3oBaHUsl IEIbIX W JPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPAKCHUM;

— BBIpAXaTh B MNPOCTEHIIMX ClIydasgX M3 PABEHCTBA OJHY MNEPEMEHHYIO 4Yepe3
ApYTHC,

— BBIYUCJIATH B TPOCTHIX CIyYasX 3HAYCHHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUM,
OCYIIECTBIISISI HEOOXOUMBIE TTOACTAHOBKH M TIPeoOpa3oBaHus;

— NPoBOOUMb NO U3BECMHBIM POPMYIAM U NPABULAM NPeodPA308aHUs OYKBEHHBIX
BLIPANICEHUT, BKAIOUAIOWUX CMENeHU, KOPHU, 102apumvl U MpueoHOMempuyecKue
Gdopmynvi,

—  HAXo0umv 3HAYEHUS YUCIOBbIX U OYKBEHHBIX GbIPANCEHULl, OCYUWeCMBss
Heobx00uMble NOOCMAHOBKU U NPeodpPA308aAHU;

— u300paxaTh CXEMaTHYECKH yroj, BEJIMYMHA KOTOPOT'O BBIpaKEHA B I'pajaycax
WIH paouauax;

— OLICHUBATh 3HAKW CUHYCA, KOCUHYCA, TAHT€HCA, KOMAaHeeHCca KOHKPETHBIX YTJIOB;
UCNONB308AMb NPU  peuleHUuU 3a0a4 madIuyHble 3HAYEHUS MPUSLOHOMEMPUYECKUX
DYHKYULL Y08,

— BbLINOJIHAMb NEPeso0 GeNUYUHbL Yeld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U
oopamHo.

B noBcexHeBHOI KM3HU M NIPHU U3YYEHUM APYITUX YU4eOHBIX MPeIMETOB:

— BBINOJHATh JIEUCTBUSA C YHUCJIOBBIMHA JIAaHHBIMM TNPU PEIICHWH 3ajaa4
MPAKTHYECKOTO XapakKTepa M 3a0ay U3 paziudHbulX obaacmetl 3HaHuUtl, UCTIONB3Yys TPH
HEOOXOIUMOCTH CIPABOYHBIC MaTEPHUAJIbl M BEIYUCIIUTEIBHBIC YCTPONCTRA;

— COOTHOCHUTH peajbHbIC BEIMYUHBI, XapaKTCPUCTUKH OOBEKTOB OKPYIKAIOIICTO
MHpPa ¢ UX KOHKPETHBIMH YUCJIOBBIMU 3HAYECHHUSIMHU;

— HCHOJIb30BAaTh METOAbI OKPYIJICHUS W MPUKUIKU MPHU PEIHICHUU MPAKTUYECKHUX
3aJ1a4 NOBCEIHEBHOM KU3HHU,

— OYeHusamv, CpaABHUBAMb U UCNONb3068AMb NPU PeUeHUU NPaKmuiyeckux 3a0au
YUCOBblE 3HAYEHUS PEealbHblX BelUYUH, KOHKPEMHble YUCI08ble XAPaKmepucmuKu
00BEeKMO8 OKpYIHCaue2o Mupa.



YpaBHeHUsA M HEPAaBEHCTBA

— Pematp nuHeiHbIC ypaBHEHHS 1 HEPABEHCTBA, KBaIpaTHbIC YPaBHEHUS;

— pemiath JorapudMuUYecKre U okas3arenbHble ypaBHenus Buna loga(bx + c) = d,
abx + ¢ = d (rme d MOXHO MPEACTaBUTh B BHJE CTCIICHH C OCHOBaHHEM a) U
HepaBeHcTBa BHaa loga X < d, ax < d (rae d MOXXHO MPENCTAaBUTHh B BUJE CTEIICHH C
OCHOBaHHEM 4);

— TPHUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH TPUTOHOMETPUUYECKOTO YpaBHEHHS
BHga SIiN X = a, C0S X = a, tg X = a, Ctg X = a, rme a — TabaUYHOE 3HAYCHHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKON (DYHKIINU;

—  pewamsv HeClO0JCHble PAYUOHANbHbIE, NOKA3amelbHble, No2apupmuieckue,
MPUSOHOMempU4ecKue YpaeHeHUs, HepaBeHCmea U UX cucmemvl, npocmeuuiue
UppayUOHAaIbHble YPABHEHUS U HEPABEHCMEA,

—  UCNONB306amMb  MemoObl  peuleHus  YPAGHeHUll:  npugedeHue K - 8Udy
«Npou3zeedeHue pagHoO HYI0» UIU «4ACMHOe PABHO HYJIH0Y, 3AMeHA NepeMeHHbIX,

— UCNONBL3068aAMb MEMOO UHMEPBALO8 O] peuleHUsl HEPABEHCE,

— UCNONBL308aMb 2paduieckull Memoo OJisi NPUOTUNCEHHO2O0 pelleHUsl YPAGHEHUL U
HepageHcma,

— U300padicamv HA MPUSOHOMEMPULECKOU OKPYICHOCHU MHONCECMBO pelleHUll
MPULOHOMEMPULECKUX YPAGHEHUL U HePABEHCMNE.

B noBceHeBHOIi :KU3HH M TPH U3YYEHHH APYTUX YUeOHBIX MPEIMETOB:

— COCTaBJISITh W pelIaTh YpaBHEHHs, CUCTEMbl YPaBHCHHU u HepageHcmea TpH
pEIIeHNN HECIIOKHBIX MPAKTHYECKUX 3344 U 3A0ay U3 Opyeux yueOHvlxX npeomemos;

— UCNONBb306AMb YPABHEHUS U HEPABEHCMBA OJisi NOCMPOEeHUs U UCCLe008AHUSA
NpOCMeuux Mamemamudeckux mMooeuell peanbHblx CUmyayutl uiu NPUKIAoOHbIX 3a0ay;

—  yMemb  UHMEPNPemupo8amsv  NOJYYEHHbIL NpU  peueHuu  ypaeHeHUs,
HepPAaseHCmea iU CUCEMbl Pe3yIbmanm, OYeHUBams e20 npasoonooodue 6 KOHmeKcme
3A0AHHOU PeanbHOl CUMYayuu Ui NPUKIAOHOU 3a0ayl.

DyHKINHA

- OmnepupoBaTh TOHSATHUSAMHU: 3aBUCUMOCTh BEIUYMH, (QYHKIUSA, apryMeHT U
3HaueHne (QyHKIHUH, 00JIaCTh OMpeeTICHUsI U MHOKECTBO 3HaueHUN (yHKIIUU, Tpaduk
3aBUCUMOCTH, Tpaduk (yHKIUHU, HYTW (YHKIAA, TPOMEKYTKH 3HAKOTOCTOSHCTBA,
BO3pacTaHue W yObIBaHHE (YHKIIMM HA YHCIOBOM IMPOMEXKYTKE, HauOoIbliee u
HAaUMEHbIIIee 3HA4YeHUS (QYHKIMU HA YHUCIOBOM TIPOMEXKYTKE, IEepUOANYScKast
byHKITUS, IEPUOJ, YEMHASA U HeUEMHASL (DYHKYUU,

— ONEPHUPOBATH MOHATUSMHU: TIPSMasi ¥ 0OpaTHAs MPOMOPIIMOHATBLHOCT, TWHEWHAS,
KBaJIpaTU4Hasi, JorapudMuyecKkas W TMOKa3aTeabHas (YHKIIMH, TPUTOHOMETPHUYECCKUE

byHKIHH;
— pacmno3HaBath rpagukd QYHKIHN TpSIMOM U 0OpaTHON MPOMOPIUOHATHHOCTH,
JIMHENHOM, KBaJIpaTHYHOM, JorapuMUUYECKON, MOKA3aTeNbHOU U

TPUTOHOMETPUUECKUX (YHKIMA U COOTHOCUTh HX C (OpMyJiaMH, KOTOPHIMH OHU
3a71aHbI;
— HaXOJUTh MO ITpaduKy NPUOIMAKEHHO 3HAUCHUSI (PYHKIMHU B 3aJJaHHBIX TOUYKAX;



— ompeAenarb 1o rpapuky cBoiicTBa (YHKUMH (HYIH, HPOMEXKYTKH
3HAKOIMOCTOSHCTBA, TPOMEXKYTKH MOHOTOHHOCTH, HAWOONbIINE ¥ HAUMEHBIIHUE
3HAYCHUS U T. 11.);

— CTPOUTH 3CKU3 rpaduka (GyHKUUHU, yTOBIETBOPAIOIICH NMPUBEIEHHOMY HabOpy
yCIOBUH (MPOMEXYTKH BO3pacTaHUs M yObIBaHWS, 3Haue€HUE (PYHKIHMHU B 33JaHHON
TOYKE, TOUYKU IKCTPEMYMOB, ACUMIMOMbL, HYAU QYHKYUU U m. 0.),

— onpeodenamsb 3HAUEHUe QYHKYUU N0 3HAYEHUI0 aApeyMeHma Npu pPAa3iuyHbIX
cnocobax 3a0anusi PyHKYuu,

— cmpoumv 2paguKu U3y4eHHbIX QYHKYU,

— pewams ypaeHeHus, npocmeriuiue CUCmemsbl YPAGHEHUU, UCNOb3YSL CEOUCMEA
@yHKYUll u ux epaguxu.

B noBce1HeBHOIi :KU3HU ¥ TPH U3YYE€HHUH JAPYTUX YUeOHBIX MPeAMETOB:

— ONpEeNeNAaTh MO TpaduKaM U UCHOB308aMb OJll peuleHUsl NPUKIAOHbIX 3a0ay
CBOWMCTBAa pEaTbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAMOOJBIINE W HAaWMEHBIIHNE
3HAYCHHsI, TIPOMEXKYTKH BO3pACTaHHsI U yOBIBAaHUS, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
acumnmomsl, TIEPUO U T. I1.), HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
NPaKTUYECKON CUTYAIIHH;

— onpedensamv No epagukam npocmelwiue XapakmepucmuKu nepuooudecKux
npoyeccos 8 OuoI02UU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U M. N.

(amnaumyoa, nepuoo u m. n.).

TexcToBBIE 322U

— Pemrath HeclIOXKHBIE TEKCTOBBIE 3a/laul PA3HBIX TUIIOB, peuiams 3a0a4u Pa3HbIX
MUnos8, 8 MoOM Hucje 3a0a4u NOBLIUEHHOU MPYOHOCIU,

— 8blOUPaAMb ONMUMATILHBIIU MEemOO peuleHus 3a0adu, paccmMampueds paziuyHvie
Memoobl;

— aHaJM3UPOBaTh YCJIOBHUE 3a7a4M, CTPOUTH JJIs €€ pEIICHUS MaTEeMaTUYECKYIO
MOJIEIb, NPOBOOUMb OOKA3AMETbHBLE PACCYHCOCHUS,

— TIIOHUMaTh MW HWCHOJB30BaTh JJIA  pEIICHUs 3aJadd  WHQPOpPMAIHUIO,
IPEACTaBICHHYIO B BUJIE TEKCTOBOM M CUMBOJILHOW 3aIlUCH, CXEM, TaOJIHII, THarpaMM,
rpauKOB, PUCYHKOB,;

— JIECTBOBATH IO AIITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBUH 33/1a4H;

— HCTIONB30BaTh JOTUYECKUE PACCYNKACHUS MIPH PEIICHUU 3a]1a4H;

— paboTaTh ¢ N3OBITOYHBIMH yCIOBUSMH, BBIOWpast U3 BCcel MH(pOpMaIUU JaHHBIE,
HEO0OXOIUMBIE JJIS PEIICHUS 3a/1a4H;

— OCYIIECTBIIATh HECIOXHBIM TepeOOp BO3MOKHBIX PEIICHU, BHIOWpask U3 HHUX
ONTUMAJILHOE TI0 KPUTEPHSIM, C(HOPMYITUPOBAHHBIM B YCIOBHH;

— aHaTM3WPOBATh W WHTEPIPETUPOBATH TOJYUYCHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUS 3391, BEIOMPATH PENICHMUSI, HE POTHBOPEYAIINE KOHTEKCTY;

— pemiaTh 3aJa491 Ha pac4€T CTOMMOCTHU MOKYTIOK, YCITYT, TTO€3/I0K | T. II.;

— pemrath HECJOXKHBIE 3a/1a4d, CBS3aHHBIC C JIOJCBBIM YYaCTHEM BO BJIAJICHHUH
bupmoii, TpeAnpUATAEM, HEJIBUKUMOCTHIO;

— pemaTh 3a7a4dl Ha MPOCTHIE MPOICHTHI (CHUCTEMBI CKHJIOK, KOMHCCHHM) U Ha
BBIYHCIICHUE CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJ0B, KPEIUTOB U UITOTEK;

— pemaTh TMpaKTUYECKUE 3a7aud, TPEOYIONME HCIIONh30BAHUS OTPHUIATCIBHBIX
qHCelI: Ha OMpeeNieHne TeMIIEPaTYpPhl, TIOJOKECHHSI Ha BPEMEHHOM OCH (70 HAIIel pbl
1 TIOCJIC), TTyONHBI/BBICOTHI, HA IBMYKEHHUE JEHEKHBIX CPEACTB (MPUXO1/pacxo) U T. II.;



— HCIIONB30BaTh TOHITHE MaciiTada Il HAaXOXJACHHS PACCTOSHUN M JJTMH Ha
KapTax, IUIaHAX MECTHOCTH, IUTaHaX IIOMENICHUH, BBIKpOWKAaX, TpH pabdoTe Ha
KOMITBIOTEPE U T. T,

— QHAMU3UPOBAMb U UHMEPNPEeMUpPO8aAms pe3yibmamvl 8 KOHMeKCme YCA08Us
3a0auu, 8vlOUpPamsv peueHus, He nNpomusopedaujue KOHMeKcmy,

— nepesooums Npu peuwleHuu 3a0adu uHgopmayuio uz o0Hou gopmsl & opy2yio,
UCNONB3YS NPU HEOOXOOUMOCMU CXeMbl, Mabauydl, 2paguru, OUACpamMMbL.

MaTteMaTHYeCKHN aHAJIN3

DJIEeMEHTHhI MATEMATHYECKOr0 aHAJIN3A

— OmnepupoBaTh MOHSATHSAMH: MPOW3BOAHAS (YHKIMHA B TOYKE, KacaTelbHas K
rpaduky QyHKIUYU, TPOU3BOIHAA (PYHKIINH;

— ONpeNeNsITh 3HAYCHHE MPOM3BOMHON (YHKIMU B TOYKE MO H300paKECHUIO
KacaTeJabHOU K TrpaduKy, MpoBeAEHHON B 3TON TOUKE;

—  GLIYUCTAMb NPOU3BOOHYI0 OOHOYNEHd, MHO20YNeHd, K8aOpamHo20 KOpHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BbIYUCTIAMb  NPOU3BOOHblE INIeMEHMAPHLIX (QYHKYuUU U Ux KOMOUHayul,
UCNONb3YA CNPABOYHBIE MAMEPUAIIBL,

— pemiaTh HECIIOKHBIE 3a/ladydl Ha MPUMEHEHHE CBS3H MEXKIY MPOMEKYTKAMHU
MOHOTOHHOCTH M TOYKaMH IKCTpeMyMa (QYHKIUH, C OJJTHOW CTOPOHBI, U MPOMEKYTKAMH
3HAKOMOCTOSHCTBA U HYJISIMH NMPOU3BOIHOM ATOU (DYHKIIMM — C APYTOif;

— uccneoogamv  (QYHKYUU HA MOHOMOHHOCHIb, HAXOOUMb HAUbObLUUE U
HauMeHvblue 3HA4eHus @QYHKYUll, Cmpoums 2epaguku MHO2OULEHO8 U NPOCMbLX
PAYUOHATILHBIX (DYHKYULL C UCNOTIb308AHUEM annapama Mamemamuyecko20 aHaiu3d.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH APYTUX Y4eOHBbIX MPeIMETOB:

— MOJB3YACh rpadMKamMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pOCTa, MOBBIIICHHUS,
YBEJIMUEHUS U T. I1.) WM CKOPOCTU yObIBaHUS (TIAJCHUS, CHIDKCHUSI, YMEHBIIICHUS U T.
1.) BEJIMYMH B PEAJIbHBIX MpoIleccax;

— COOTHOCHUTH TpadUKH peasbHBIX MPOIECCOB M 3aBUCUMOCTEH ¢ UX OMUCAHUSIMH,
BKJTIOUAIOIIUMH  XapaKTEPUCTUKA CKOPOCTH U3MEHEHHs (OBICTpBI pOCT, IUIAaBHOE
MMOHUKEHUE U T. I1.);

— HCNONb30BaTh TpaUKU peanbHBIX IMPOIECCOB JUISl PEIIEHUS HECIOXKHBIX
NPUKJIAHBIX 33/a4, B TOM YHCJIE OMpenessis no rpaduKy CKOpOCTh X0/1a MpoLecca;

— pewamsv NPUKIaAoHble 3a0ayu U3 OUOI02UU, PUIUKU, XUMUU, IKOHOMUKU U OPYIUX
npeomemos, CesA3aHHble C UCCAe008AHUEM XAPAKMEPUCMUK DealbHblX HNpOoYeccos,
HAaxXocOeHuemM HaubOIbUUX U HAUMEHbIUUX 3HAYEeHUL, CKOPOCMU U YCKOPEeHUs U m. Nn.,
UHMEPNPemuposams NOIY4eHHble Pe3yIbmamol.

BeposATHOCTD M CTATHCTHKA

CraTucTHKa M TEOpHUs BEPOATHOCTEM, JIOTUKA U KOMOMHATOPHUKA
— OmnepupoBarb OCHOBHBIMH OIHUCATEIbHBIMM XapaKTEPUCTUKAMU YHUCIOBOTO
Habopa: cpeiHee apupMeTuuecKoe, Mearuana, HauOoblllee U HAaMMEHbIIIEe 3HAUCHUS;
— ONEPUPOBATH MOHATUSIMU: YACTOTA U BEPOSITHOCTH COOBITUS, CIIy4YaHbIA BBHIOOD,
OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;
— BBIUUCIIATH BEPOSITHOCTU COOBITUM HAa OCHOBE MOJICUETA YUCIIA UCXO/IOB;



— umemsv npeocmasnenue: 0 OUCKPEMHbIX U HeNPePbLIGHbIX CLYYAUHBIX ETUUUHAX U
pacnpeoenenusx, O He3a8UCUMOCMU CLYYAUHbIX GEeIUYUH, O MamemamuiecKkom
0HCUOAHUU U OUCHEPCUU CNYYAUHBIX GEIUYUH, O HOPMAILHOM pACnpeoenenuu U
npUMepax HOPMAaibHO PACNPEOeNEHHbIX CLYYAtHbIX GeIUYUH,

— NOHUMamMb CYMb 3aKOHA OONLWUX YuUceNl U 8blOOPOUHO20 Memooad UMepeHUs
gepossmuocmell;

— umemsv npedcmasienue 06 YCI08HOU 8ePOAMHOCHU U O NOJHOU 8EPOSMHOCTU,
NPUMEHSAMb UX 8 peuleHuU 3a0ay,

—  uMemb NpedCmagieHue O BANCHbIX UYACMHBIX B8UOAX PACHpeOeleHUul U
NPUMEHSAMb UX 8 peuleHuU 3a0ay,

— umMemb npedcmaegienue O KOppelAyuu CIYYAUHbIX GeNUYUH, O JUHEUHOU
pezpeccuu.

B noBceqHeBHO KM3HU M IPHU M3YYeHHUH APYTUX MPEAMETOB:

— OIICHWBATh, CPaBHUBATh W GbIYUCIAMbG B TPOCTBHIX CIydasx BEPOSTHOCTH
COOBITHI B peabHOM KU3HMU;

— YWTaTh, COINOCTABIIATH, CPAaBHHBATh, WHTEPIPETUPOBATH B IMPOCTHIX CIIydasx
peasibHbIC JaHHbBIC, TIPEJICTABICHHBIC B BU/IE TaOJHII, TUarpamm, rpaduKos;

— 8bIOUPaAMb NOOX00sAUUE MEMOObL NPeOCMABIeHUsL U 00PAOOMKU OAHHBIX,

— YMemb peuams HeCl0NHCHble 3a0a4l HA NpUMEHeHUe 3aKOHA OONbUUX ducel 8
coyuono2uu, CMmpaxosanuu, 30pagooxpareHuu, obecneveHuu 6e30nacHoCmu HaceleHus
8 UPE3BbIUAUHBIX CUMYAYUSIX.

I'eomeTpus

— ONepupoBaTh TOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTb, NapauIeNbHOCTh M
NePIEHANKYISIPHOCTh MPSMBIX U TUIOCKOCTEH;

— pacmo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (TIpU3Ma, MHpaMUa,
NpSMOYTOJILHBIM TapajuteNienunel, Ky0) u Ten BpamieHus (KOHYC, NUIHHIpP, chepa u
map), e1adems CMAHOAPMHOU  Kidccuuxkayueti  NPOCMPAHCMBEHHBIX Queyp
(nupamuowl, npuzMsl, napauieyenuneobl);

— m300pakaTh uU3ydaeMble QUTYpHl OT PYKH W C MPHUMEHEHHEM IMPOCThIX
YEPTEKHBIX UHCTPYMEHTOB;

— nenaTh (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHUZY; CHPOUMb CeYeHUs MHO202PAHHUKO8,

—  WU3BIIEKAaTh, WHTEPIPETUPOBATH U npeobpazosvigams WHHOPMAIHIIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MNPEACTaBICHHYIO Ha 4YepTekKax Hu
PUCYHKAX;

— ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCMEN 8 NPOCMPAHCM 8e;

— npuMmeHsaTh TeopeMy [ludaropa mpw BEIYHCICHHH DJIEMEHTOB  CTe-
peoMeTpudecKkux Guryp;

— HaxoIuTh OOBEMBI M IUIOMIAA MOBEPXHOCTEH MPOCTEUININX MHOTOTPAHHHUKOB,
TEJ BpAIlIEHUS, 2eoMempuyeckux mei ¢ IpuMeHeHHEM (OpMYyIT,

— BLIYUCTAMY PACCMOAHUS U Y2Ibl 8 NPOCMPAHCMEBE,

— NpUMeHAmb 2eoMmempuyecKue akmel 0na peuileHus 3a0ay, npeononazarouux
HeCKOIbKO Wa208 peuleHus, eciu yCl08Us npuMeHenus 3a0ansl 8 A8HOU ghopme;

— pewams 3a0auu HA HAXOHCOEHUE 2e0MempPUdecKux 6eludur no obpasyam uiu
aAnOpUMMAM, YoOpMyIUPO8aAms C80UCMBA U NPUSHAKU usyp,

— 00Ka3bl8amMb 2e0MempuiecKue yYmeepiuHcoeHus.



B noBcegHeBHOM KU3HU M NIPU M3YYEHUH APYTrUX NPeAMETOB:

— COOTHOCUTH aOCTpPaKTHBIE T€OMETPUUECKHE MOHATUSA M (PaKThl C pEaTbHBIMU
KU3HEHHBIMU OOBEKTAMU U CUTYaLUSIMU;

— HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (DUTYyp IS
pEeLIeHNs TUMOBBIX 33/1a4 TPAKTUYECKOTO COAEPKaHU;

— COOTHOCHUTH IUJIOLIAM MOBEPXHOCTEH TN OJUHAKOBOM (HOPMBI Pa3IMUYHOTO
pa3Mepa; COOTHOCUTH OOBEMBI COCYI0B OAMHAKOBOM ()OPMBI PA3IMUHOTO pa3Mepa;

— OLEHUBATh (OPMY MPABUILHOTO MHOTOTPaHHHUKA MOCJE CIUJIOB, CPE30B U T. .
(ompenenaTh KOJIMYECTBO BEPILIMH, pEOEp U rpaHell OJyUYEHHBIX MHOTOTPAHHUKOB);

— UCNONb306aMb  CEOUCMBA  2eoMempuyeckux @ueyp O0ai peuwienus 3a0ay
NPAKMUYEecKo20 Xapakmepa u 3a0a4 u3 opy2ux ooracmeii 3HaHUl.

BekTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

— OnepupoBaTh MOHATHSAMU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXK]y BEKTOpPaMU,
CKJIIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIC BEKTOPHI;

— HAXOAUTh KOOPAMHATHI BEPIIMH KyO0a M TPSMOYrOJIBLHOTO TMapajjesenurena,
paccmosiHue mexcoy 08yMs MmouKamu,

— HaxoJIUTh CyMMY BEKTOPOB M IPOU3BEJICHHE BEKTOpA Ha YUCIO, Y20/ MexHcoy
8EKMOpAMU,  CKAJAPHOE  Npouzgeoexue,  packiaovléamsv  6eKmMop Nno  08YM
HeKOJIUHeapHbIM 8eKMOPaM,

— 3a0aeamu NIOCKOCMb YPAGHEHUEeM 8 0eKAPMOBOU CUCmeMe KOOPOUHAm,

— pewiams npocmetiuiue 3a0a4u 66edeHuemM 8eKmopHo2o bazuca.

Yriay0/éHHblil ypoBeHb

JI1st yCTIEIHOTO MPOIOJKCHUsT 00pa30BaHUs MO CIEIUAIBHOCTSIM, CBA3aHHBIM C
NPUKIaIHBIM  HCIOJIb30BaHHEM  MaTematukd  (1-f ypoOBeHb  IUIAHUPYEMBIX
pE3y/IbTATOB), BBIMYCKHUK HAYYHUTCS, a TAKKE MOJYYUT BO3MOKHOCTh HAYUUTHCS IS
00eCIeyYeHUs YCIICITHOTO MPOI0/HKEHUs 00pa30BaHus 110 CIEIHUATBLHOCTSIM, CBSI3aHHBIM
C OCYIICCTBJICHHEM HAy4YHOW M HCCICI0BATCIbCKONW JCSITEIBHOCTH B 00JacTH
MaTEeMaTHKH M CMEXKHBIX HayK (2- ypOBEHb IUIAHUPYEMBIX PE3yJIbTATOB, BBIICICHO
KYpPCUBOM).

Ajreopa

J1eMEeHTbI TCOPHUHU MHOKECTB H MaTeMaTH4eCKoi JOruKH

— CBoOomgHO oOmepupoBaTh TMOHATUSIMH: MHOXECTBO, IIyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOXKECTBA, OJJIEMEHT MHOXKECTBa, TOJMHOXKECTBO, TIepeceUeHue,
00BeIMHEHUE U Pa3HOCTh MHOYKECTB;

— TMNPUMEHATh YHCJIOBBIE MHOXECTBA HAa KOOPAMHATHOM MPSIMOM: OTPE3OK,
WHTEpBAJI, TMOJIYUHTEPBal, MPOMEKYTOK C BBIKOJIOTOM TOYKOH, TIpaduyeckoe
MPEICTABICHUE MHOXKECTB Ha KOOPIMHATHOW MJIOCKOCTH;

— MPOBEPATH NPUHAICIKHOCTD AJIEMEHTA MHOKECTBY;

— HaxoJWTh TMEpeceueHue U OO0bEAMHEHUE MHOXECTB, B TOM 4YHUCIE
MPEACTaBICHHBIX Ipad)UueCKU Ha YUCIOBOM MPSIMOM M HAa KOOPJIMHATHOM IJIOCKOCTH;
— 33/1aBaTh MHOXECTBA MEPEUNCICHUEM U XapaKTEPUCTUUYECKUM CBOWCTBOM;



— OIEPUPOBATH TIOHATHIMU: YTBEPKICHUE, OTPUIIAHUE YTBEPIKICHUS, UICTUHHBIC U
JIO’)KHBIE YTBEPIKIACHUS, IPUYMHA, CIICICTBUE, YACTHBIA CIy4ail OOIIETO YTBEP KICHUSI,
KOHTPTIPUMED;

— TMPOBOAMTH JOKAa3aTENbHBIC PACCYXJICHUS i OOOCHOBAaHUS HUCTHHHOCTH
YTBEPKACHUN;

— onepuposamsv NOHAMUEM ONpeOeNeHUs, OCHOBHLIMU BUOAMU ONpeoeNeHUll U
meopem;

— NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCEA,

— Onepuposams NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONMCECNEA,

— NPUMEHAMb Memo0 MAMeMamuieckol UHOVKYUU 0151 NPOBEOeHUsL PACCYHCOeHU
U 0oKazamenbCme npu peuleHuu 3a0au.

B noBceqHeBHO¥ KM3HU M IPHU M3YYeHHUH APYTUX MPEAMETOB:

— WCIIOJIB30BaTh YHCJIOBBIE MHOXKECTBA HA KOOPJAWHATHOW TIPAMOM M Ha
KOOPJMHATHOM MJIOCKOCTH JIJIsl OTIMCAHUS PEabHBIX MPOILIECCOB U SIBICHUH;

— TIPOBOJIUTH JOKa3aTeIbHBIC PACCYKICHHS B CUTYaIlUSAX IMOBCEIHECBHOW KU3HH,
NIPH PEIICHUH 3aa4 U3 IPYTUX MPEIMETOB;

— UCNONBL3068AMb MEOPEMUKO-MHONCECMBEHHBII A3bIK U A3bIK JOSUKU OJIs1 ONUCAHUSA
PEANbHbIX NPOYECCO8 U s8NEeHUL, NPU peuleHuU 3a0ay Opyeux y4eOHbIX npeomemos.

Yucuaa 1 BeIpaKeHus

— CB00OJHO oOmepUpoBaTh MOHATUSMU: HATYpPaIbHOE YHCIIO, MHOXECTBO
HATypaJbHBIX YMCEN, LIeJI0€ YUCIIO, MHOXKECTBO IIEJIbIX YHCEeIl, OOBIKHOBEHHAsl IpOOb,
JecsiTUYHAsE Jpo0b, CMEIIAHHOE 4YHUCJIO, palUOHAIBHOE YHUCIO, MHOXECTBO
paIlMOHANIBHBIX YMCEJ, UppPAlMOHAIBHOE YHUCIIO, KOPeHb CTENEeHU N, JeHCTBUTEIbHOE
YHCJI0, MHOKECTBO JICHCTBUTENIBHBIX YHUCEI, TEOMETpUYE-

CKasg MHTEpIpEeTaIusl HATYPAJIbHbBIX, IIEJbIX, PAIlMOHAIBHBIX, JEHUCTBUTEIbHBIX
YHCeJI;

— TIOHUMAaTh U OOBSCHATH PA3HUIY MEXAYy MO3UIMOHHOM M HEMO3UIIMOHHON
CUCTEMaMHU 3alHCH YHUCET,

— MEPEeBOAUTH YKCIIA U3 OJHON CUCTEMBI 3aMUCH (CUCTEMBbI CUMCIICHHUS) B APYTYIO;

— JI0OKa3bpIBaTh M HCMOJb30BaTh MPHU3HAKUA AECIHUMOCTH, CYMMBI M MPOU3BEICHUS
MIPU BBITIOJIHEHUU BBIYUCIICHUN U PEUICHUH 33]1aY;

— BBIIOJIHATH OKPYTJIEHHE PALMOHANIBHBIX U MUPPALMOHAIBHBIX YHCEN C 3aJaHHOM
TOYHOCTBIO;

— CpaBHUBATH JICUCTBUTEIbHBIE YHCIIA PA3HBIMHU CIIOCO0aMU;

— YOOpSAI0YMBATH YHWCIA, 3alMCaHHBIE B BHJIE OOBIKHOBEHHOW M JIECATHYHOM
IpoOu, Yucia, 3aMMCaHHbIe ¢ UCTIOIb30BaHNEM apu(METUUECKOTO KBaIPATHOTO KOPHS,
KOpHEW CTerneHu O00JblIe BTOPOil;

— HaxoauTth HOJl u HOK pa3HeiMu cnoco0amu 1 UCMOIB30BATh UX MPHU PEUICHUU
3a;ay;

— BBINIOJIHATH BBIYMCIICHUSI M MPE0oOpa30BaHUSI BBIPAXKEHUW, COJAEpKaIIUX
NEeUCTBUTENIHLHBIC YKCIIA, B TOM YUCIIE KOPHU HATYpaIbHbBIX CTEIICHEH;

— BBITIOJIHSTh CTaHJapTHBIC TO/1IECTBEHHbIE npeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX, JIOTapU(PMHUUECKUX, CTENIEHHBIX, UPPALIMOHAIIbHBIX BBIPAXKECHUN;

— C80000HO Onepupo8amv YUCIOBbIMU MHOHCECMEAMU NPU PeUleHUU 3a0ay,

— NOHUMAMb NPUYUHBL U OCHOBHbBIE UOCU PACUUPEHUS YUCTIOBIX MHOINCECTNE,



— 81ademb OCHOGHLIMU NOHAMUAMU Meopuu  O0eIUMOCmu Npu  peuleHuu
CMAaHOapmMHbIX 340a4,

— umemsv 6a308vle NPEOCMABIEHU O MHOIHCECMBE KOMNJIEKCHBIX YUCel,

— 80060010 8bINOIHAMND mooicoecmeeHHbvle npeoopaso8amsl
MPULOHOMEMPULECKUX, TI02APUPMUYECKUX, CMENEHHBIX BbIPANCEHULL

— gnademu popmynot bunoma Hetomona,

— NpUMeHAmb NpU peuleHuu 3a0ay meopemy o aunenom npeocmasnenuu HOJI,
Kumaiicxyto meopemy 06 ocmamxax, Manyro meopemy @epma;

— NpUMEHAMb NpU peuweHuu 3a0ad MmMeopemuKo-4uciosvie QYHKYUU: Yucio u
cymma Oerumeneti, ynxyuio Dilnepa;

—  NpuUMeHAmMb Npu  pewleHuu  3a0ay  yenmvle  OpoOU, MHOLOUNEHbL  C
OelicmeuUmelbHbIMU U YeablMu KOIPhuyuenmamu,

— @nademv NOHAMUAMU: NPUBOOUMbLE U HENPUBOOUMbIE MHOLOUIEHbI, NPUMEHAMb
UX npu peutenuu 3a0ay;

— npumeHnams npu peweHuu 3a0ay OCHOBHYIO meopemy aneedpwvl; npocmeniuiue
GYHKYUYU KOMNAEKCHOU NepeMeHHOU KaK 2eomMempuieckue npeoopazosanusl.

B noBceqHeBHO¥ KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

— BBITNIOJHATD U OOBSICHATH PE3yJIbTaThl CPABHCHUS PE3YJIbTATOB BBIYMCICHUH MPH
PEIICHUM MPAKTUYCCKHUX 3a7a4, B TOM YHUCIIC MPUOIMKEHHBIX BBIUUCICHUN, UCTIONB3YS
pa3Hble CIOCOOBI CPAaBHEHUN;

— 3aIUCBIBATh, CPABHUBATH, OKPYTJISATH YMCIIOBHIC JTAHHBIC;

— WCIOJB30BaTh peajbHbIC BEIMUNHBI B PA3HBIX CUCTEMaX U3MEPEHUS;

— COCTaBJISTh W OIICGHWBATh PAa3HBIMHU CIIOCOOAMHU YHUCIIOBBIC BBIPAXCHHS IPH
peIIeHNH TPaKTUYECKUX 3a/1a4 ¥ 3a/1a4 U3 IPYTrUX YIeOHBIX IPEIMETOB.

YpaBHeHUs U HEPABEHCTBA

— CB00OOIHO OmEpHUPOBaThH MOHSATUSMU: YPABHEHHE, HEPABEHCTBO; PAaBHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA; YPaBHEHHUE, SBIISIONIEECS CIEICTBUEM APYroro ypaBHEHUS,
yYpaBHEHHs, paBHOCWJIbHBIE HAa MHOXECTBE; PaBHOCHJBHBIE TMpPeoOpa3oBaHUs
YpPaBHEHHM;

— peuIaTh pasHble BHUJBI YPABHEHUN M HEPABEHCTB U MX CUCTEM, B TOM YHUCIIE
HEKOTOpBIC YpaBHEHHUS TPETbEH M UYETBEPTON CTEMEHEH, NPOOHO-pallMOHAIBHBIC H
UppalMOHAIbHBIE;

—  OBJAJETh OCHOBHBIMH THIIAMH  TIOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX,
UppAIMOHAIBHBIX, CTEIIEHHBIX YPABHEHUW W HEPABEHCTB U CTAHAAPTHBIMU METOJaMHU
UX PELICHUI U IPUMEHSATh UX MPU PEIICHUU 3a/aY;

— IPUMEHSATH TeopeMy be3y K pelieHno ypaBHeHUN;

— NPUMEHATHh TeOpeMY Buerta mis permeHns: HEeKOTOPbIX YPaBHEHUM CTEIIEHU BBIIIE
BTOPOW;

— IIOHMMaTh CMBICII TEOPEM O PABHOCWIIBHBIX W  HEPABHOCHIIBHBIX
npeoOpa3oBaHUAX YPABHEHUI U YMETh UX JOKa3bIBATh;

— BJAQJETh METOJAaMHU pCUICHUS YPaBHEHUW, HEPABEHCTB U HX CHUCTEM, YMETh
BBIOMpATh METOJ] PEIICHUSI U 00OCHOBBIBATH CBOM BHIOOD;

— MCIIOJB30BaTh METOJ HMHTEPBAJIOB JJIsl PEIIEHWS HEPABEHCTB, B TOM YHCIIE
JIPOOHO-PAIIMOHAIBHBIX U BKJIIOYAIOIIUX B c€0s1 UppallMOHATbHBIE BBIPAKECHUS;



— pemaTth anreOpandyecKue YpaBHEHUS W HEPABEHCTBA M WX CHCTEMBI C
napaMeTpaMu airedpandeckum U rpauuecKuM METOIaMu;

— BIIAJIETh Pa3HBIMH METOJaMH J0Ka3aTeIhCTBA HEPABEHCTB;

— permiaTh YpaBHEHUS B IEJbIX YUCTAX;

— wu300paxkaTh Ha IUIOCKOCTH MHOXKECTBA, 3aJaBaeMble  ypaBHCHHSIMH,
HEPaBEHCTBAMH U UX CHCTEMaMU;

— CBOOOJHO WCITOJI30BaTh TOXIACCTBEHHBIC MPeoOpa3oBaHMsI TPH PEIICHUH
YPaBHEHUM U CUCTEM YPaBHECHUMU,

— CB0000HO onpeodensims Mun u 8bloUPams Memoo peuleHuss NOKaA3ameibHbiX U
N02apuUphMULecKux YpasHeHuti U HepPaBeHCms, UPPAYUOHAIbHLIX — YPABHEHUL U
HepaseHcme, MmpueoOHOMempUYecKUx YpasHe Uil U HepaseHCcms, Ux Cucmem,

— c80000HO peuams cucmembvl TUHEUHbIX YPAGHEHULL,

— peuamsv 0CHOBHbIE MUNbL YPABHEHULL U HEPABEHCME C NAPAMEMPAMU,

— NpuMeHsmv npu pewenuu 3aoay Hepasencmea Kowu—~bynaxoeckoeo, bepuynnu,

B noBceqHeBHO KM3HU M TP M3YYeHUH APYTUX MPEAMETOB:

— COCTaBJIATh M peliaTh YpaBHEHHUS, HEPABEHCTBA, WX CHCTEMBl IIPH PEHICHUU
3aJ1a4y U3 JPYruX y4eOHBIX MMPEAMETOB;

— BBINIOJIHATH OIICHKY IMPAaBJIOINOI00MUS PE3yJIbTaTOB, MOJyYaeMbIX MPU PEHICHUH
pPa3IUYHBIX YpPaBHEHWH, HEPABCHCTB W WX CUCTEM, NPU PEIICHHH 3a7a4 U3 JIPYrHX
y4eOHBIX TIPEIMETOB;

— COCTaBJISITh M PEIIaTh YPABHCHHUS M HEPABCHCTBA C MapaMeTpaMH MPH PEIICHUN
3aJ1a4y U3 JPYruX y4eOHBIX MMPEAMETOB;

— COCTaBJISITH ypaBHEHWE, HEPABCHCTBO WIIM WX CHCTEMY, OIHCHIBAIOLINE
pCANbHYIO CHUTYallMI0 WJIM TPUKIATHYIO 3aaady, HHTCPIPETUPOBATH IOJYyYCHHBIC
PE3YJIBTATHI;

— WCIOJIb30BaTh IPOrPAaMMHBIC CpPEJCTBAa TNPU PEHICHUU OTACIBHBIX KJIacCOB
YpPaBHEHUN U HEPABEHCTB.

DyHKUINHA

— Braners MOHATHSAME: 3aBUCHMOCThH BEJIMYWH, (DYHKIUS, aprTyMEHT U 3HAuCHUE
byHKIIMK, 00MacTh OMpeNeNeHus] W MHOXKECTBO 3HaueHud (QyHkuu, rpadux
3aBUCUMOCTH, Tpaduk (GYHKIUU, HYTU (GYHKIUH, TPOMEKYTKH 3HAKOTOCTOSHCTBA,
BO3pacTaHUWE Ha YHCJIOBOM TIPOMEKYTKE, YOBIBAHME HAa YHCIOBOM MPOMEKYTKE,
HauOoOJbIlIEE W HAaWMEHbIIEe 3HA4YCHUS (YHKIIMM Ha YHUCIOBOM MPOMEKYTKE,
nepuoandeckas (QyHKIus, Mepuos, 4€THas W Heu€THas (DYHKIMH; yMETh MPUMEHSTH
9TH TIOHATHUSA NP PEIICHUH 3a]1a4;

— BJAQJCTh MOHATHUEM: CTENEeHHas (YHKIUSA, CTpOoUTh €€ Trpaduk U YMETh
MPUMEHSTh CBOMCTBA CTENEHHOW (YHKIIUU TIPU PEIICHUH 3a]1a4;

— BIAQJACTh MOHATUSMHU: TOKa3zaTenbHas (YHKIWSA, JKCIMOHEHTA; CTPOUTHh WX
rpaduky ¥ yMeTh MPUMEHATH CBOWCTBA TIOKA3aTEILHON (DYHKITUW TIPH PEIICHUH 3a]1a4;

— BJAQJETh MOHATHEM: JIoTapudmudeckas (QyHKIUS; CTPOUThH €€ Tpaduk U yMmeTh
MPUMEHSTH CBOMCTBA JorapupMUUIecKoi G yHKIIUA MTPU PEIICHUN 3a1a49;

— BIAACTh MOHSATHEM: TPUTOHOMETpUYECKHe (YHKIUU;, CTPOUTHh WX Tpaduku u
YMETh IPUMEHSITh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIMH MPU PEIICHUH 33/1a9;

— BJIQJICTh MOHATHEM: OOpaTHAsl (DYHKIIUS; MPUMEHSTh 3TO TIOHITHE TPU PEIICHUN
3ajady;



— NPUMEHATH IPU PEUICHUH 3a/1a4 CBOMCTBA (PYHKIUI: YETHOCTD, NEPUOAUYHOCTD,
OTPaHUYECHHOCTS;

— MPUMEHSATD [P PELIECHUH 3a/1a4 TpeoOpa3zoBaHus rpaduKoB ¢ yHKLINNH;

— BIJIQJIETh MOHATUSMHU: YHUCIIOBBIE IOCJIEI0BATEIbHOCTH, apu(pMETUYEeCKass H
reoMeTpUYECKas IPOrpecCcuu;

— MPUMEHSTHh NPU PEUICHUH 3ajlay CBOMCTBA M MPHU3HAKU apUPMETHUYECKON u
reOMETPUYECKOM IPOrPECCHIL;

— 61a0emb NOHAMUEM. ACUMNIMOMA,; YMEMb €20 NPUMEHAMb NPU peulenuy 3a0a4,

— NPpUMEHAMb Memoobl peuleHus Npocmeuuux ou@@epeHyuanroHbvlx ypaeHeHull
nepeo2o u 6Mopo20 Nopsi0Koa.

B noBcegHeBHOM KU3HU M NIPU M3YYEHHUHU APYTHX Y4eOHBIX NPeIMeTOB:

— ompeAeniaTh no rpadukaM U UCIHOJIb30BaTh IS PELIECHUS NMPUKIAIHBIX 33/]a4
CBOICTBa peajbHBbIX MPOILIECCOB W 3aBUCUMOCTEH (HauOoJsiblliM€ M HaUMEHBIINE
3HAUEHUS, MPOMEKYTKU BO3pACTAaHUSA M YOBIBAHMS, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
ACUMIITOTHI, TOYKH TMeperuda, NEepuoj M T. I.), HUHTEPIPETUPOBATH CBOMCTBAa B
KOHTEKCTE KOHKPETHOU MPAKTUYECKOU CUTYaLINH;

— OmpenensiTh MO TpadukaM NTPOCTEHIINE XaPaKTEPUCTHUKU MEPUOTUYECKUX
poIEeCcCOB B OMOJIOTUHU, SKOHOMHUKE, MY3bIKE, PAAMOCBI3U U T. M. (aMIUIUTYAQ, IEPUO]T
U T. 11.).

TekcToBBIC 3a1a9N

— Pematp pa3Hbie 3a/1a4¥ MOBBIIEHHOW TPYAHOCTH;

— aQHAJIM3HMPOBATH YCIOBUE 3a/1aud, BBHIOWPATh ONTHUMAIBHBIA METOJ[ PEIICHHS
3aJla4yM, pacCMaTpPUBas pa3InIHBIC METO/bI;

— CTPOWTHh MOJIETh PEIICHUs 3aJa4d, TPOBOJIUTH OKA3aTeIbHBIC PACCYKICHHUS
NpY PEIICHUY 3a1a4H;

— pemiaTh 3aj1aud, TpeOyromme nepedopa BapuaHTOB, MPOBEPKH YCIOBUM, BEIOOpA
ONITUMATBHOTO PE3yJIbTaTa;

— aHAIM3WPOBATh M HWHTEPIPETHPOBATH TOJTYYCHHBIC PEHICHUS B KOHTEKCTE
YCIIOBHSI 33/1a4H, BBIOUPATh PEIICHUS, HE TPOTUBOpEYAINE KOHTCKCTY;

— TMEpPeBOAUTH NPH PENICHUU 3a1a4u MHGOPMAIMIO0 U3 OJHOW (OPMBI 3alucu B
JPYTYIO, UCTIONB3YS IPH HEOOXOIUMOCTH CXEMBI, TaOIHUIIbI, TPaUKHU, TUATPAMMBI.

B noBceqHeBHOM KM3HU U IPU U3YyYEHUH JAPYTUX NPEIMETOB:

— pemiaTh MpakKTHYECKHUe 3a7a4M U 33/1a4d U3 IPYTUX IPEIMETOB.

MareMaTHYeCKHUI aHAJIN3

DNEeMEeHTbl MATEMaTUYECKOr0 aHaIN3a

— Bmaners monsiTuem: O0eCKOHEUHO yOBIBalOIas reOMETpUUecKas Mporpeccus u
YMETh IPUMEHSATH €TO MPU PELUICHUU 3a7aY;

— MPUMEHSATH I PEIIEHU 3a/1a4 TEOPHUIO MPEJIEIIOB;

— BJIAJIETh MOHATUSIMU: OECKOHEUHO OOJIBIINE YHCIOBBIE MOCIEI0BATEIILHOCTH U
OECKOHEUHO Mallble YHMCJIOBBIE MOCIEIOBATENILHOCTH; YMETh CPAaBHUBATH OECKOHEYHO
OoJiblIe U OECKOHEYHO MaJIble MOCJIe10BATEIbHOCTH;

— BJIQJIETh NOHATUAMM: TPOU3BOIHAS (PYHKIIMHU B TOUKE, TPOU3BOIHASI QYHKIINY;

— BBIUUCIIATH IPOU3BOHBIE JIEMEHTAPHBIX PYHKIHUN U UX KOMOMHAIIUA;

— ucciea0BaTh GYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;



— CTpouTh TpadhUKH W TPHUMEHATh HMX K PEIMICHUI0 3alad, B TOM YHCIIE C
napameTpom;

— BIAJCTh MOHATHEM: KacaTelbHas K rpaduKy (QyHKIHUH, YMETh MPUMEHATHh €TO
MIpY pEIICHUH 33714,

— BIIAJICTh OHATUAMU: TIEPBOOOpa3Hasi, ONpeIeIEHHBIA HHTETPAl;

— npuMeHsTh TeopeMy HeroTona—JIeiiOHMIa U e€ craeCTBUA ISl pellieHus 3a/1ay;

— CB00O00HO 81a0emb CMAHOAPMHbIM ANNAPAMOM MAMEMAMULECKO20 AHAIU3A ONls
BLIYUCTCHUSL NPOUZBOOHBIX (DYHKYUU OOHOU NePEeMEHHOU,

— CB0O0OHO NPUMEHAMb ANNAPAM MAMEMAMUYECK020 AHAIU3A OIS UCCTIeO08AHUS
@YHKYULL U ROCMPOEHUS 2PAPUKO8, 8 MOM HUCTEe UCCIeO08AHUSL HA 8bINYKIOCHb,

— onepuposams NOHAMUEM nepeooopa3HoOl OISl peueHus 3a0ay;

— 081a0emb OCHOBHbIMU c8edeHusmu 06 unmeepane Hviomona—J/lelibnuya u e2o
npOCMetiuuux NPUMEHeHUsX,

— onepuposams 8 CMAHOAPMHBIX CUMYAYUSIX NPOUZBOOHBIMU BbICUUUX NOPAOKOB,

— yMemb NPUMEHAMb NPU PeUleHUU 3a0ay C80UCMEA HeNpePbLBHbIX (YHKYULL,

— yMemb NPUMEHIMb NPU peuleHuu 3a0ay meopemwvl Beliepumpacca,

— yMemb 8bINOHAMb NPUOTUNCEHHBLE BLIYUCTEHUSL (MemOObl peuleHusi YPAGHe U,
BLIYUCTCHUSL ONPEOeNEHH020 UHMe2pala);

— yMemb NpuUMeHsImb NPULONCEHUE NPOU3BOOHOU U ONPeOelEéHHO020 UHme2pala K
peutenuo 3a0a4 ecmecmeo3HaHusl,

— 81a0emb NOHAMUAMU. 8MOPAsi NPOU3BOOHAS, BbINYKIOCHb epagura QyHKYuU,
YMemb UCCAe008amb YHKYUIO HA 8bINYKIOCHb.

B noBceqHeBHOM KM3HU M TP U3yYeHHUH APYTUX YIeOHBIX MPEIMETOB:

— pelmath MNPUKIAIHBIC 3aJadyd U3 OWOJIOTHH, (DU3MKH, XUMHHU, SKOHOMHUKHU H
JAPYTHX TIPEIMETOB, CBSI3aHHBIC C HCCICJOBAaHUEM XapaKTEPUCTHK IIPOIECCOB,
UHTEPIPETUPOBATH MOJIYyYECHHBIC PE3YJIbTATHI.

BepoATHOCTD M CTATHCTHKA

Kom0unaTopuka, BeposITHOCTb M CTATUCTHKA, JIOTUKA U Teopus rpados

— OmnepupoBaTb OCHOBHBIMHU OIHCATEIBHBIMU XapaKTEPUCTHKAMH YHUCIOBOTO
HaOopa; MOHATUAMU: TeHEpalbHAsl COBOKYITHOCTh U BEIOOPKA;

— OmepupoBaTh TMOHATHUSMH: YacCTOTa W BEPOATHOCTH COOBITHSA, CyMMa U
MPOU3BEACHNE BEPOATHOCTEH; BHIYMCIATH BEPOSITHOCTH COOBITUI HA OCHOBE MOJCUYETA
YUCJIa UCXOJ0B;

— BJIaJIETh OCHOBHBIMU TMOHSATUSMU KOMOWMHATOPUKHA M YMETh MPUMEHSITh UX TMPHU
pELICHUN 3a]a4;

— UMETH MpeACTaBICHHE 00 OCHOBAX TEOPHUH BEPOSITHOCTEN;

— HMMETh NPEACTABICHUE O JUCKPETHBIX U HEMPEPBIBHBIX CIYyYaHBIX BEIMUMHAX U
pacnpeneneHusax, 0 He3aBUCUMOCTH CIIy4YalHbIX BEJINYMH;

— UMETh NPEACTABICHUE O MATEMATHYECKOM OXUJAHUHU U JUCIEPCUU CITyYANHBIX
BEJINYMH;

— UMMETh IPEACTABIEHUE O COBMECTHBIX PACTIPEACICHUSIX CIYYANHBIX BEJINYNH;

— IOHUMAaTh CYTh 3aKOHA OOJBIIMX YHCE] U BBIOOPOYHOrO METOJa M3MEPEHUs
BEPOSTHOCTEN;

— HMETH MPEJICTABICHUE O HOPMAJIBbHOM PACIPEICICHUN U NPUMEpPax HOPMAIbHO
pacnpeneNnEHHbIX CIIyYalHbIX BEJIUYNH;



— WMETh MPEACTABICHUE O KOPPEISAIIUN CTydYalHbIX BEJTUYUH,;

— umemsv npedcmasieHue o0 YeHMpaibHoU npedeibHOU meopeme;

— UMemsb npeodcmasieHue 0 8bl0OPOYHOM KOIpduyuenme Kopperayuu u IUHeuHou
pezpeccuul,

—  uMemb npeocmasgiieHue O CMAMUCMUYECKUX 2Unomesax U npogepke
CMAMUCMUYeCcKol 2unomesvl, 0 CMamucmuKke Kpumepus u e€ yposHe 3Ha4UMOoCmu,

—  umemdv npedcmasieHue O CGA3U  IMAUPUYECKUX U  MeopemudecKux
pacnpeoenenuil;

— UMemb npeocmasienue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCU, OBOUYHOM Oepese;

— 81a0emb OCHOBHbLIMU NOHAMUAMU meopuu 2epaghos (epagh, eepuiuna, pebpo,
cmenenb epulltbl, Nyms 6 epage) u ymems npumMeHsamy ux npu peuerHul 3a0ay,

— umemdv npedcmasieHue 0 0epesvbsix U YyMemb NPUMEHSIMb e20 Npu peuleHuu
3a0auy;

— 81a0emv NOHAMUEM: CEA3HOCHb, YMemb NPUMEHAMb KOMHOHEHMbl CEA3HOCU
npu peuleHuu 3a0ay,

— yMemb 0Cywecmeaisams nymu no péopam, 06xoovl pébep u eepuiun epaga;

— umemsv npeocmasienue 06 Jineposom u Iamurbmonogom nymu, umemo
npeocmasienue 0 mpyoHoCmu 3a0a4u Haxodcoenus I amuibmornosa nymu,

— 81a0emb NOHAMUAMU: KOHEUHble CUEMHbBIE MHOJICECMBA, CUEMHble MHOICECMBA,
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0a4;

— YyMemb NPUMEHSAMb Memo0 MAMeMamu4eckou UHOYKYUU,

— YyMemb npuUMeHsams npuHyun /fupuxie npu peweHuu 3a0au.

B noBce1HeBHOIi :KU3HH M PH U3YYEHHH IPYTUX MPeIMETOB:

— BBIYUCIISITH HITU OLIEHUBATh BEPOSTHOCTH COOBITHIA B peallbHOM KU3HU;

— BBIOMpATh METOBI TIOJXO/ISIIET0 MPEICTABICHUS U 00paOOTKU JaHHBIX.

I'eomeTpus

— BJAQJIETh TEOMETPUUYCCKUMHU TIOHATHUSAMHU TIPH PEIICHWW 3a7ad W TPOBEACHHUU
MaTeMaTUICCKUX PACCYXKICHUML;

—  CaMOCTOSITENILHO  (POPMYITHPOBATH OMpPEACICHUS TEOMETPUYECKUX (uryp,
BBIJIBUTaTh TUTIOTE3bl O HOBBIX CBOWMCTBAaX M TNPHU3HAKAX T'C€OMETPUUYECKUX (PUTYp H
000OCHOBBIBATh WJIM OTPOBEPTaTh MX, 0000IaTh WK KOHKPETU3UPOBATH PE3yIbTaThl Ha
HOBBIE€ KJIacChl (GUTYp, MPOBOJIUTH B HECIOXKHBIX CIy4asx Kiaccupukamuio Guryp mo
Pa3TUYHBIM OCHOBAHUSIM;

—  HCCIIeI0OBaTh  YEpTeXKH, BKIOYAas KOMOWHanuu (Quryp, WU3BJICKaTh,
MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(GOPMAIIHIO, TIPECTABICHHYIO Ha YEPTEkKAX;

— pemaTh 3a7a4d TEOMETPUUIECKOTO COICPIKAHUS, B TOM YHCIIE B CUTYaIHIX, KOT/Aa
QITOPUTM PEIEHUs HE CJEeAYyeT SBHO W3 YCJOBHS, BBITIOJHATH HEOOXOIUMBIE IS
pEelICHHs]  3a/Jadyd  JOTOJHUTENIbHBIE TOCTPOCHHS, MCCIENOBAaTh  BO3MOXKHOCTH
MPUMEHEHUS TeopeM U HOPMYI IS pEIICHHS 3a/1a4;

— yMeTh (hOPMYITUPOBATH U JJOKA3BIBATh T€OMETPUUECKHAE YTBEPIKICHUS;

— BJAJIETh TOHATHUSMH CTEPEOMETPHH: TPHU3Ma, MapajuieJenunes, MTUpaMuIa,
TETPadIp;

— WMETh MPEACTABICHUSI 00 aKCHOMax CTEPEOMETPUH W CIEJCTBUSAX W3 HUX U
YMETh IPUMEHSITh X MIPU PEIICHUH 3a]1a4;

— yMETh CTPOUTh CEUEHUS MHOTOTPAHHHKOB C WCIIOJNIB30BAHUEM Pa3IMIHBIX
METOJIOB, B TOM YHCJIE METO/Ia CIIE/IOB;



— AMETH TMPEACTABICHUE O CKPEIIMBAIONIUXCS MPSIMBIX B MPOCTPAHCTBE U YMETh
HAXOJUTh yTOJI U PACCTOSHUE MEKy HAMH;

— MPUMEHSATHh TEOPEMBI O TAPAJIICITBHOCTH MPSIMBIX M IIIOCKOCTEH B MPOCTPAHCTBE
MIpY pEIICHUH 33714,

— YMETh IPUMEHSTH NapaJIeIbHOE MMPOCKTUPOBAHKE JIJIST U300paKCHHS PUTYD;

— YMETh MPUMCHATH MEPIECHIUKYIIPHOCTA TPSAMON M TUIOCKOCTH TIPH PEIICHUHU
3a/ay;

— BIIQJICTh TIOHATHSIM W OPTOTOHAJIBHOTO MPOCKTHPOBAHMS, HAKIOHHBIX M HUX
MPOCKITNI, YMETh MPUMEHATH TEOPEMY O TPEX MEPIICHIUKYJIIIpax MPU PEIICHUH 3a/1a9;

— BIIAQJIETh TOHATHSAMHU PACCTOSHUS MEXIy (GUTYpamMud B IMPOCTPAHCTBE, OOIIETO
NEPICHIUKYJISApa JBYX CKPCIIMBAIONIUXCS TPSIMBIX M YMETh NPHUMEHITh WX TIPH
pelieHnuy 3aay;

— BIIQJICTh MOHATHEM YTJIa MEXIY MPSIMOU U TIOCKOCTBIO U YMETh MPUMEHSTH €ro
IpH pEIICHUH 3a71a4;

— BIIQJETh TMOHATHSAM W JABYTPAaHHOTO yIJa, YIJIa MEXIy IUIOCKOCTSIMH,
NEPICHIUKYJISIPHBI X TUIOCKOCTEH U YMETh IPUMEHSATH UX IIPU PEIICHUH 3a/1a4;

— BIIQJETh TMOHATHUSAM W TPHU3MBI, TapaUIejieNuIea W TNPUMCHIThH CBOWCTBA
napajuiesieluIe1a Mpyu peiieHuy 3aay;

— BIIQJICTh TMOHATUEM MPSAMOYTOJBHOTO TapajuieenuIea U MPUMEHATh €ro MpHU
pelieHnuy 3aaa4;

— BJIAQJETh MOHATUSAM M THUPaMUAbl, BUIOB MHUPAMHJ, DJIEMEHTOB MPaBUILHON
NUPAMUIBI U YMETh IPUMEHSATh UX MPU PEIICHUU 3a]1ay;

— umemsv npeocmasienue o meopeme OIillepa, TPABWIBHBIX MHOTOTPAaHHHUKAX;
BJI/IETh MOHATHEM IUIOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSThH €T0
U pelieHn! 3a/1ay;

— BIIAQJICTh TOHATHUAM U TeJia BpallleHHs, CEYCHHs LUIWHApA, KOHyca, IIapa u
cdhepsl U yMETh MPUMEHSITh UX MIPHU PEIICHUN 3a/1a4;

— BIIQJICTh MOHSATHEM KacaTeJIbHBIX MPSIM bl X U TUIOCKOCTEH M YMETh MPUMEHATH
€ro MpH pelieHuN 3a/ay;

— HUMETb MPEJCTABICHUS O BIUCAHHBIX U OMUCAHHBIX cPepax U yMETh MPUMEHSTh
WX MPYU PEIICHUH 3a/1a4;

— BIAJETh TMOHATHSIMHU O0BEMA, OOBEMOB MHOTOTPAHHUKOB, TEJN BpaIECHUS U
MPUMEHSTh UX MPU PEIICHUH 3a/1a4;

— HUMETb IPE/ICTaBICHNE O Pa3BEPTKE MUIUHAPA U KOHYCA, IUIOIIAAN TOBEPXHOCTH
WINHAPA U KOHYCA U YMETh TPUMEHSTH €0 MPHU PEIICHUH 33/1a4;

— HWMETh MPEJCTaBICHUE O TUIOMAAN CHEephl U YMETh MPUMEHSTH €T0 TIPH PEIICHUN
3a/1a4y; yMeTh perniaTh 3aJja4i Ha KOMOWHAIIUA MHOTOTPAHHUKOB U TEJ BPAIICHHUS,

— HWMETh TPEJICTABIIEHNE O MOJ00MH B MPOCTPAHCTBE W yMETh pellaTh 3aJadd Ha
OTHOIICHHE 00BHEMOB U TUIONIAICH TOBEPXHOCTEH MOJO0OHBIX (Uryp;

— umems npeocmasienue 00 aKCUOMAMU4eCcKoOM Memooe,

— g1ademov NOHAMUEM 2eOMEeMPUUEeCKUX MecChm MOoYeK 8 NPOCMPAHCmeEe U YMemb
NPUMEHAMb €20 O] peuleHUsl 3a0ay,

— yMemb NpuUMeHAmb OJisl peueHus 3a0ay C80UCmMea NIOCKUX U O8Y2PAHHBIX Y2l08
MPEXSPAHHO20 Yead, meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Y2d,

— 81a0emb NOHAMUEM NEPNEeHOUKVIAPHO20 CeYeHUs NPUSMbL U YMemb NPUMEHAMb
€20 npu pewleHuu 3a0ay;



— umemsv npedcmasieHue o0 080OUCMEEHHOCMU NPABUTLHBIX MHO202PAHHUKOS,

— enademv NOHAMUAMU YEHMPAIbHO20 NPOEKMUPOBAHUL U NAPALIETbHO20
NPOEKMUPOBAHUS U NPUMEHAMb UX NpU NOCMPOEHUU CeYeHUll MHO202PAHHUKO8
MemoooM NpoeKyutl,

— umMemv npedcmasieHue 0 pazeépmkKe MHO202PAHHUKA U Kpamuatiuiem nymu Ha
HOBEPXHOCU MHO202PAHHUKA,

— umemsv npedcmagieHue 0 KOHU4eCKUXx ce4eHusx;

— umMemv npeocmasieHue 0 Kacarwuxcs cepax u KomMouHayuu mei 8pawjeHus u
YMemb NPUMEHAMb e20 NPU peueHul 3a0ay,

— NpUMeHAmb Npu peuwleHuu 3a0ay  QOpMYTy PACCMOSHUA OM MOYKU 00
NIOCKOCTU,

— 61a0ems pPAsHLIMU CNOCOOAMU  3A0AHUS  NPAMOU  YPAGHEHUAMU U YMemb
NPUMEHAMb UX NPU peuleHUuU 3a0au,

— NPUMEHAMb NpU peueHuu 3a0ay U 00KA3amenbCmee meopem 6eKMOpHbuILL Menoo
U Memoo KOOpOUHam;

— umems npeocmasiieHue 006 aKcuomax o0véma, NpumeHsmsv Qopmynivl 00bEMO8
NPAMOY20NIbHO20 Napaieienunedd, npusmvl U NUPAMUObL, Mempa’ropa npu peuieHuu
3a0auy;

— NPUMEHAMb meopembvl, 00 OMHOULEHUAX 00BEMOB NPU peuleHuU 3a0ad;

— NPUMEHAMb UHMe2Pal ONs BbIYUCIEeHU O00bEMO8 U NosepxHocmel mei
8PAeHUs], BLIYUCICHUS. NIOWAOU Cheputecko2o nosica u 00bema waposozo Ciosl,

— umemv npeocmasieHue O OBUINCEHUAX 6 NPOCMPAHCMeEe: NaApaileibHOM
nepeHoce, CUMMEMpPUU OMHOCUMENLHO NIOCKOCMU, YEHMPAIbHOU — CUMMempuu,
nO8OpoOme OMHOCUMENLHO NPAMOU, BUHMOBOU CUMMEMPUU — U YMemb NPUMEHAMb €20
npu peueruu 3a0ay,

— umemsv npedcmagieHue 0 niouaou OPMOSOHAILHOU NPOEKYUL,

— umMemv npedcmasieHue 0 MpPEXSPAHHOM U MHO2C0SPAHHOM Yele U NPUMEHSMb
CBOUCMBA NIOCKUX Y2TI08 MHO20ZPAHHO20 Yeld NPU peueHul 3a0ady,

— umems npedcmasieHue 0 NpPeodPA308AHUU NOO0OUS, 20MOMemuUU U YMemb
NPUMEHSIMb UX NPU PeUleHuU 3a0a4,; YMems peuams 3a0aiu Ha Ni0CKOCHU Memooamu
cmepeomempuu;

— yMemb npuMeHsmos hopmyavl 00bEMO08 NPU peueHul 3a0ay.

B noBceqHeBHOM KM3HU M P U3YyYeHUH JAPYTUX NPEIMETOB:

- COCTaBIISITh C UCIIOJIb30BAHUEM CBOMCTB F€OMETPUUECKUX (PUTYp MaTEMaTHIECKUE
MOJENU I pelIeHUs 3a7a4 MNPAKTHYECKOTO XapakTepa W 3aJad W3 CMEXHBIX
JTUCITUTUIAH, UCCIEA0BATh MOJTYyUYE€HHBIE MOJIETTH U UHTEPIIPETUPOBATH PE3yIIbTaT.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

— BnaneTs MOHATHAMH BEKTOPOB M KX KOOPAWHAT;

— YMETh BBITIOJHATH ONEPAIMH HaJ BEKTOPAMHU;

— HCTOJIb30BaTh CKAJISPHOE MPOU3BEICHUE BEKTOPOB MIPH PEIICHUH 3314,

— NPHUMCHATH YPaBHEHHE IUIOCKOCTH, (OPMYIIY paCCTOSHHS MEXKIy TOUYKAMH,
ypaBHEHHE Cchepbl IPH PEIICHUH 3aJ1ad; MPUMEHSITh BEKTOPHl U METOJ KOOPIAWHAT B
MIPOCTPAHCTBE TIPH PEIICHUY 3a/1a4;

— Haxooumov 00bEéM napanieienuneoa u mempa’opa, 3A0aAHHBLIX KOOPOUHAMAMU
CBOUX BEPUIUH,



— 3a0aeamu NpAMYI0 8 NPOCMPAHCMEe;

— HAXo0umv paccmosiHue om mouKu 00 NIOCKOCMU 8 cucmeme KOOPOUHAm,

— HAX00Umv pAacCmosHue Mexcoy CKpewusaowuMucs NpamMblMy, 3A0AHHLIMU
cucmeme KOOPOUHam.

2.Conep:kaHue y4eOHOr0 npeaMera

ba3oBblil ypoBeHb

AJre0Opa

J1eMeHThI TCOPHUH MHOYKECTB U MaTeMaTH4YeCKOH JOTrMKH

KoneuHnoe MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOJIMHOKECTBO, NIEPECCUCHUE U
00beIMHEHUE MHOXXECTB, YHCIIOBbIE MHOXKECTBA Ha KOOPJWHATHOW TPSMOMU, OTPE3OK,
UHTEPBAIL, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, 2paguueckoe npedcmasgienue
MHOXMCECmM8 HA KOOPOUHAMHOU NIIOCKOCHIU.

YTBepxkaeHue (BbICKa3bIBaHUE), OTPUIIAHUE YTBEP)KACHUS, HWCTUHHBIC U
JIO)KHBIE  YTBEPXKICHUS, CJEACTBHE, 4YAaCTHBIM cllydail oO0IIero yTBEp>KIEHUs,
KOHTpIpUMEP, A0KA3ATEIbCTBO.

Yuciia 1 BbIpaKeHU s

Kopenp n-ii cremenm u ero cBoicTBa. [lonsamue npedena uuciogoll
nocnredogamenvrocmu. CTENEHb C IEUCTBUTEIBHBIM MMOKa3aTelieM, CBOMCTBA CTEICHHU.
JlelicTBUST ¢ KOPHSIMM HATypaJIbHOM CTENEHW W3 YHCEN, MOHCOEeCMBEHHbIE
npeodpa308anUs BbIPAICEHU, BKIIOYAIOWUX CMENEeHU U KOPHU.

Jlorapudm umcna. JlecsaTuuHbie W HaTypalbHbIe JorapudMbel. Yucro e.
Jlorapudmudeckue TOXKaecTBa. JledcTBus ¢ JorapudmaMu 4ucen; npocmeuuiue
npeodpa308anUs BbIPANCEHUN, BKIIOYAIOWUX 102aAPUPMBL.

N300parkeHre Ha YMCIOBOM MPSIMOM TENBIX U PAIMOHAIBHBIX YHCEI, KOpHEH
HATypaJbHOW CTETICHU U3 YKCeJ, IOTapu(MOB UnCe.

TpuroHomerpudeckas OKpy>KHOCTb, paduanuas mepa yeaa. CUHYC, KOCUHYC,
TAHI'€HC, KOMAaH2eHC TPOU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO

W CJIENCTBUS M3 HETO. 3HAUCHHWs TpUroHOMeTpmuecknx (yHkimi mns yriaos 0°, 30°,
mw T VA

T
45° 60°, 90°, 180°, 270° (o,—, —, —, — )
( L3 5 P
®opMyJIbI IPUBENEHHS, CIOKEHHS, (GOPMYJIBI JBOMHOIO U MOJOBMHHOTO YIJIA.

ypaBHeHHH H HEPABCHCTBA

VYpaBHEHHUs ¢ OIHOM NepeMeHHOU. [IpocTeline nppaunoOHAIBHBIE YPABHEHUS.
Jlorapudmudeckue u mokasarenbHble ypaBHeHus Buaa loga (bx + ¢) =d, abx + ¢ = d
(rme d MOXHO TpPENCTaBUTh B BHUJE CTCIICHH C OCHOBAHHEM & WM PAIMOHAIBHBIM
MOKa3aTeJIeM) U X pellieHusl. TpUroHoMeTpuuecKue ypaBHeHUs BUa sin X = &, COS X =



a, tg X = a, rae a — TabIMYHOE 3HAYEHHE COOTBETCTBYIOUIEH TPUTOHOMETPUYECKOMN
(YHKIUU, U UX PEIICHHUS.

HepaBenctBa ¢ ogHol mepemenHor Buaa loga x < d, ax < d (rme d moxHO
NPEJCTaBUTh B BHJIE CTEIICHH C OCHOBAHUEM a).

Hecnooxcnuvie  payuonanvhvie, noxkazameinbvHoie, n02apughmuyeckue,
mpucoHOMempudecKue YpagHeHus, HepaeeHcmed U UX CUCmeMbl, npocmeuuiue
UppayUoOHaIbHble YPAGHEH U U HePABEHCIEA.

Memoo unmepsanos. Ipaguueckue memoovl peuieHus YpasHeHuu U
HepaseHcma.

Pewenue ypasnenuii u nepageHcms, cooepicaumjux nepemeHHyro noo 3HAKOM
MOOYJIAL.

Vpasnenus, cucmemul ypasHenuil ¢ napamempom.

DyHKUINHA

[Tonstue ¢ynkuuu. Hynmum QyHKIUHA, TPOMEKYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTh. HaumOomblliee m HauMeHbIlee 3HadYeHHUS (yHKIHH. [lepruoIuYHOCTH
GyHKIMU. YETHOCTH M HEUETHOCTH (PYHKITUH.

CrerieHHas, ToKaszaTelbHas W Jiorapupmuveckue (yHKIMW; HX CBOWCTBA U
rpaduxu. Crnoorcnsie pyHkyuu.

Tpuronomerpudeckne QyHKIUHA Y = cos X, y = sin X, y = tg x. @yukyus 'y = ctg
x. Ceoticmea u epaguxu TPUTOHOMETPUUYECKUX (GYHKIHUH. ApKKOCUHYC, APKCUHYC,
apkmawueenc 4ucia, apkkomaneetc yucia. Obpammusie mpueconomempuieckue QyHKyuu,
ux ceoticmea u epaghuxu.

IIpeobpazosanus epaguxos GyHxyuili: cosueu 6001b KOOPOUHAMHBIX OcCell,
pacmsacenue u cocamue, CUMMEmMpUsi OMHOCUMENbHO KOOPOUHAMHbBIX Ocell U Hadaua
koopounam. I paguxu e3aummno oopammuwix GyHKyuil.

MarteMaTHYeCKHUl aHAJIN3

JIeMeHTbI MATeMaTHYEeCKOI0 aHAJI13a

[IpousBonnas Qysukmuu B Touke. KacatenpHas k Tpaduxy QyHKIHH.
['eomerpuueckuit u puzndecKkuid CMbICI TPOU3BOAHON. [Ipon3BOHEBIE AIEeMEHTaApPHBIX
bynkiuit. [TponsBoaHasE CYMMBI, IPOU3BENCHUS, YACMHO20, NBYX (DYHKITHA.

Bmopas npouzeoonas, eé ceomempuueckuii u puzuiecKuii CMoicI.

[TonsitTne o HempepbIBHBIX (GYHKIUAX. TOUKM SKCTpemMyma (MakcUMyMa W
MuHuMyma). HcciaegoBaHue dSleMEHTapHBIX (QPYHKUHMM HA TOYKHA DKCTPEMyMa,
HaXOXJCHUE HAMOOJBIIETO ¥ HAWMEHBIIETO 3HAYeHWH (YHKIUA C TTOMOIIBIO
Mpou3BONHOU. [locmpoenue epaguxos @QyHKYulL ¢  HOMOWDBIO  NPOU3BOOHDBIX.
lIpumenenue npousso0HOU npu peuienuu 3a0ay.

Ilepsoobpasuasn. Ilepsoobpasnvie s1emenmaphuvix  Qyuxyut.  Ilnowaos
Kpusoauneunou  mpaneyuu. DPopmyna  Hviomona—/letibnuya.  Onpeodenénuwiii
unmeepan. Beiuucnenue naowaoeii niockux uayp u o6véMoe men epawjeHus ¢
NOMOWbIO0 UHMezpad.

BeposiTHOCTb M CTATHCTHKA




CratucTiKa M TEOpHUs BEPOATHOCTEM, JIOTUKA U KOMOMHATOPHUKA

YactoTa 1 BEpOATHOCTH COOBITHS. JlOCTOBEpHBIC, HEBOBMOXHBIC U CIyYaliHBIE
coObITHS. Beruncienne BepoOsSTHOCTEH B OMBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
ucxonamu. Permenue 3amad ¢ mMpuMEHEHHEM KOMOWHATOPHKH. BeposSTHOCTH CyMMBI
JIBYX HECOBMECTHBIX COOBITHH. [IpOTHBOITOI0)KHOE COOBITHE M €T0 BEPOSTHOCTD.

IIpasuno ymmuoorcenuss eeposmuocmetl. Dopmyna noOIHOU BePOSAMHOCIU.
Pewenue 3a0au ¢ npumenenuem oepeda 8eposimHocmel.

Huckpemuvie ciyuaiinvie 8eUUUHBL U UX PACIPEOeIeHUsL.

Mamemamuueckoe oxcudanue, oucnepcus caydaunou eeaudunvl. CpedHee
K8AOpamuyHoe OmKIOHeHUe.

Ilonamue o HopmanvHom pacnpedenenuu. Ilpumepvl CryyaiiHbIX GeIUYUH,
NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (N02PeUHOCMb U3MEPEHUl, POC Yell08eKa).

IIpeocmasnenue o 3axoue 6orvuux yucen. Ponv 3axona Oonvuux uucen 6
HayKe, npupooe u obuecmae.
Coemecmuvie HaOOOeHUs 08X cyualHbIX geauyu. [lonamue o Koppenayuu.

I'eomeTpus

Iloemopenue. Pemienne 3aa4 ¢ IpUMEHEHUEM CBOWCTB (PUTYp Ha TJIOCKOCTH.
3agaun Ha JOKA3aTeJIbCTBO U MOCTPOEHUE KOHTpIpUMEpoB. Mcnob3oBaHue B 3aa4ax
MPOCTEUIIINX JIOTUUYECKUX TMpaBui. PelieHwe 3amad ¢ MCIOJIB30BAHUEM TEOPEM O
TPEYrobHUKAX, COOTHOIIIEHUH B TIPAMOYTOJBHBIX TPEYTrOIbHUKAX, (DAKTOB, CBA3aHHBIX
C 4YeThIpEXyrosibHUKaMu. PellieHne 3amayd ¢ MCIOJIb30BaHHEM (HaKTOB, CBSI3aHHBIX C
OKpPYXHOCTSAMU. PelieHne 3agady Ha U3MEPEHHUS Ha IUIOCKOCTH, BBIYMCIIEHHE JJIUH U
wiomanaen. Pewenue 3aday ¢ nomowpro 6ekmopos u Koopounwam. Harnsgnas
cTtepeoMeTpusi: GUTYPBI U UX W300pakeHus (Ky0, mupamMuaa, Ipu3Ma).

I'eomeTpus

Touka, mpsiMasi W IJIOCKOCTh B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU H
CJIEICTBUS U3 HUX.

B3anmHOe pacnonokeHne INpsAMBIX M IUIOCKOCTEM B MIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX M TUIOCKOCTEH B TpocTpaHcTBe. M300paxkeHne mpocTeimmx
MPOCTPAHCTBEHHBIX (GUTYp Ha IJIOCKOCTH. PaccrosHuss Mexnay ¢urypamud B
MIPOCTPAHCTBE. YTUIbI B MPOCTpPaHCTBE. [lepneHauKynsIpHOCT MPAMBIX U IJIOCKOCTEU.
[Ipoekmust ¢urypsl Ha TIOCKOCTh. lIpU3HaKM MEPNEHAUKYISIPHOCTH TPSIMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE. TeopemMa 0 TpEX MEePIEeHAUKYIIApaX.

Muororpannuku. [lapannenenunen. CBoiicTBa  OpSIMOYTOJBHOTO — Ma-
pamenenunena. Teopema Iludaropa B mpocrpanctBe. [lpusma u mnmpamuga.
[IpaBunbHas nupamuaa v npaBwibHas npusmMa. [IpsmMas nupamuaa. I1€MEHThI IPU3MBI
Y IUPAMU/IBI.

Tena BpaleHus: UMIUHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSAMOTO
KPYrOBOTO LUJIMHJpa, MPSIMOro KPyroBoro konyca. M3o0OpakeHue Ten BpalleHus Ha
IUIOCKOCTU. [Ipedcmasnenue 06 yceuéHnom Kouyce, ceyeHusi KOHyca (napaiienbHoe
OCHOBAHUIO U NpoXoosiujee uepe3 BepUIUHY), cedeHus YUIUHOpa (NnapaiieibHo U
nepneHouKyIapHo ocu), ceyenus wapa. Pazeépmka yununopa u xonyca.

IIpocmeriuue KomoOuHayuy MHO202PAHHUKOS U Mel 8PAUEHUSL MeHCOY CODOI.



Boluucienue 351eMeHTOB NpOCTPAHCTBEHHBIX puryp (pébpa, quaroHasniu, yriibl).
IInmomans NOBEPXHOCTH IIPABWIBHOM NUpaMUABl U NOpsAMOW IpusMbl. [liomans
MOBEPXHOCTH MPSIMOr0 KPYroBOro LMJIMHJIpA, MPSMOro KPyroBOro KOHyca M IIapa.
[Tonsitue 06 06bEMe. OOBEM MUpaMUJIbI U KOHYCA, TPU3MbI U uiuHApa. O0BEM 1Iapa.

llooobnvie mena 6 npocmpancmee. (COOTHOLIEHUS MEXKIY IUIOIAAIMHU
MOBEPXHOCTEN 1 00BEMaMU OTOOHBIX TEJI.

[eudicenuss 6 npocmpancmee. napaiievbHulil  NEePeHoc,  YEHMpanbHas
cuMMempus, CUMMEMPUsL OMHOCUMENbHO NIOCKOCMU, NOBGOPOM.
Ceoticmea osuscenuti. Ilpumenenue 0sudicenuil npu peuwieHuu 3a0ay.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
CymMMa BEKTOpOB, YMHOXKEHHE BEKTOpa Ha YHCIJIO, YTOJ MEXKIYy BEKTOPAMH.

Konnuueapubie W KOMIUTaHapHBIE BEKTOpHI. CKasgpHoe npouszsedeHue 6eKmopos.
Teopema o paznodiceHuu 8ekmopa no mpém HeKoMniaHapuvim gexkmopam. CranapHoe
npouseedeHue 6eKmopos 8 Koopournamax. llpumenenue 6ekmopos npu peueHuu 3a0ay
HA HaAxXodicOeHue paccmosanuil, ONuH, niowaoel u 00vbEMO8.

VYpaeuenue niockocmu 6 npocmpancmee. Ypasnenue cghepvl 8 npocmpancmae.

Dopmyna ons 8LIYUCIEHUSA PACCMOAHUSL MEAHCOY MOYKAMU 8 NPOCMPAHCIEE.

Yray0néHHblii ypoBeHb
Auare0pa

J1eMEeHTbI TECOPHUH MHOYKECTB U MaTeMaTH4eCKoi JOruKn

[TonsiTne MHOXecTBa. XapaKTepUCTUYECKOE CBOWCTBO, JIEMEHT MHOKECTBA,
mycToe, KOHE4YHOe, OeckoHeuHoe MHOokecTBa. CrnocoObl 3alaHus MHOXECTB.
[ToagmHoOkecTBO. OTHOILIEHUS MPUHAMIEKHOCTH, BKIIOUEHUS, paBeHCTBa. Onepauuu
HaJ| MHOXXECTBAMH, WX WJUIIOCTPAllUM C TOMOIIbI KpyroB Oilnepa. Cuémuvie u
HeCcuémHbvle MHOIHCEeCMBd.

HctuHHble W JIOKHBIE BBICKa3bIBaHUS (YTBEPXKICHHUSA), OMNEpaIU HaJ
BBICKa3bIBaHMSIMU.  KBaHTOpPHl  CyIIECTBOBaHUS M BCEOOIIHOCTH.  Aneebpa
8bICKA3bIBAHULL.

3akoHbl JTOTUKU. OcHo8Hble N02udecKue npasuia. Pelmenrue 10ruyeckux 3ajgad
C UCIIOJIb30BaHUEM KpPYroB Dujepa.

YMmozakmtouenust. OOOCHOBaHME M JOKa3aTeIbCTBO B  MaTEMAaTHKE.
Onpenenenusa. Teopembl. Buowl oOokazamenvbcms. Mamemamuueckas UHOYKYUSL.
VYTBepxKaeHus: oOpaTHOE JAHHOMY, NPOMUBONOTIOHNCHOE, obpamuoe
npomusononoxcriomy. llpuznak u cBOMCTBO, HEOOXOIUMbIE U IOCTATOUYHbBIE YCIOBUSI.

Yucuaa u BeIpaKeHU sl

MHoXkecTBa HaTypajdbHbBIX, LEIbIX, PALMOHAIBHBIX, JEUCTBUTEIBHBIX YHCEI.
MHOKECTBO KOMILIEKCHBIX uncen. JIeNCTBUS ¢ KOMIUIEKCHBIMU 4HciaamMu. KoMmiaekcHo
cOnpsDKEHHBIE 4uciia. Monayiab W apryMeHT 4Yucia. Ipueonomempuveckas ¢hopma
KOMNJIEKCHO20 YUCA.

Pannannas mepa yrna. TpuroHomerpuueckass OKpy>KHOCTb. CHHYC, KOCHUHYC,
TaHT€HC M KOTAHT€HC 4Yucia. TpUroHOMETpUYeckue QOpMysbl TPUBEACHUS W



CIIOXEHUS, (OpMyJibl JIBOMHOTO M MOJIOBUHHOro yria. [IpeoOpa3zoBaHue cymmbl U
pPa3HOCTH  TPUTOHOMETPUYECKMX  (PYHKIMIA B  MNpOM3BEAEHUE U  OOpaTHbBIE
npeoOpa3oBaHusl.

CreneHb C JACHCTBUTEILHBIM IIOKa3aTeleM, CBOWMCTBAa cTeneHu. Ywuciao e.
Jlorapudwm, coiictBa orapudma. JlecaTnuHblil 1 HATYpaTbHBIN JOrapU(PMBbI.

ToxaecTBeHHBIE MPEeOOpPa30BaHUS TPUTOHOMETPUUYECKUX, JIOTapu(PMUUECKUX,
CTENEHHBIX U UPPALMOHAIBHBIX BBIPAXKEHU.

Merton MaTeMaTH4eCKON MHIYKIIHUH.

Ocnoenas meopema apupmemurku. Ocmamku u cpagueHus. Aneopumm
Esxnuoa. Kumatickas meopema 06 ocmamxax. Manas meopema Depma. Cucmemvl
cyuucnenus, omauunsvie om oecimuynvlx. yukyusa Jiunepa, Yucio u cymma oeaumenetl
HamypaabHO20 YUCIA.

Ocnoenas meopema aneeopwvl. Ilpusooumvle u HenpugooUMbvle MHO2O0UIEHDBL.
Cummempuueckue mHo204nenbl. Llenouuciennuvle u yearo3HauHble MHO20YIeHb.

YpaBHeHUs M HEPABEHCTBA

YpaBHEHUE, SBIAIOLIEECS CIEACTBUEM JAPYrOro YpaBHEHUS; YpaBHEHMS,

PaBHOCUJIBHBIC HA MHOKECTBE, PABHOCUJIbHBIC PE0OPa30BaHMs YPaBHEHUM.
Tpuronomerpudeckue, mokazaTeIbHbIE, JOTapU(PMUUIECKIE U UPPAITUOHATHHBIC
ypaBHEHUS U HEpABEHCTBA. TuIbl ypaBHEHU. PelieHre ypaBHeHUI 1 HEPABEHCTB.

MeTo UWHTEpBaJOB HJisi pelieHus HepaBeHCTB. ['paduueckue MeTObI
pelieHns ypaBHEHU U HEpaBEHCTB. PellieHne ypaBHEHUN U HEPABEHCTB, COJIEPKALIUX
NEPEMEHHYIO O]l 3HAKOM MOJYJIA.

CucrteMbl TPUTOHOMETPUYECKUX, TOKA3aTEeNbHBIX, JOrapupMUUYECKUX U
UPPALMOHANIBHBIX ypaBHEHH. CHCTEMBI TPUTOHOMETPUYECKHUX, IOKA3aTENIbHBIX,
norapuMUYECKUX U UPPAYUOHATIbHBIX HEPABEHCTB.

YpaBHEHHUs, CHUCTEMBl YpaBHEHUW C MapamerpaMu. Hepasencmea c¢
napamempamu.

Pewenue ypasnenuii cmenenu eviuie 8mopoi cneyuanvusvix 6uoos. Dopmynsl
Buema. Teopema be3y. Jluogpanmoswvl ypasuenus. Peuenue ypaguenutl 8 KOMNIEKCHbLX
YUCIaXx.

Hepasencmea o cpeonux. Hepasencmeo bepuynnu.

DyHKUIUHA

OyHkysa U e€ CBOMCTBA; HyIW (YHKIIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamOonbiiee w HammeHbiee 3HaueHus ¢GyHknuu. llepuommueckas
byHkIMs W e€ HauMeHbIHMA Tepuon. YérHeie u Heu€THble GyHKIMHA. DyHKyuu
«Opobnas wacmo yucaa» y = {X} u «yenras uacmo uuciay y = [X].

Bzaumuo oOparapie ¢yHknuu. [paduku B3amMHO 00paTHBIX (DYHKITHIA.
Tpuronomerpudeckre GyHKIIMA YUCIOBOTO apryMeHTa Y = COS X, Yy =Sin X, y =tg X,y =
ctg X. CnoiictBa u rpaduku TpuroHomerpudeckux GyHkui. OOpaTHbIC
TPUTOHOMETpHUUYECKHE (PYHKITUH, UX TJIABHBIC 3HAUCHHUSI, CBOWCTBA U TPadUKH.

CrerneHHas, MOKa3aTellbHas, TorapudMudeckasi GyHKITUU, 1X CBOWCTBA U

rpauKH.



[IpeoGpazoBanus rpadukoB (PYHKUUNA: CIABUT, YMHOXKEHHE Ha YHCIIO,
CUMMETPHSI OTHOCUTENIBHO KOOPJIMHATHBIX OCEN U Havasla KOOpIMHAT.

MareMaTHYeCKHUI aHAJIN3

JIeMeHTbI MATEMATHYECKOI'0 aHAJIN3a

beckoneuno Mainbie 1 OECKOHEYHO OOJIBIINE YMCIOBBIE MOCIEIOBATEIIBHOCTH.
[Ipenen ymcnoBoW mMocienoBaTeNbHOCTH. beckoHeuHO yObIBaoIias reoMeTpudeckas
IIPOTPECCHS.

[lonstue mnpenena @yHkuuu B Touke. [lowamue npedena Gyukyuu 8
beckoneunocmu. Acumnmomul epaguka @yuxkyuu. HenpepblBHOCTh (DYHKIMU.
Ceoticmea mnenpepuignvlx @yuxkyui. Teopema Beiiepwmpacca ona nenpepwigHbix
@yHKYU.

Hubdepenuupyemocts  Gynkuuu. IlpousBoanas ¢GyHKUMM B TOYKE.
Kacarenbnas k rpaduxy @ynkiauu. ['eomerpuueckuii U (U3HMYECKUH CMBICI
pou3BOAHON. [Ipumenenue npouzeooHoli 6 gusuxe. IIpou3BOgHBIE 3JIEMEHTAPHBIX
¢ynxuuit. [IpaBuna nuddepennnpoBanusi.

Bmopas npouseoonas, eé ceomempuueckuii u QpuzuuecKuti CMoicI.

Touku 3xcTpemMyma (MakcuMyMma U MUHMUMYMa). MccnenoBanue aneMeHTapHbIX
(GyHKIMH Ha TOYKH dKCTpeMyMa, HauOoJsblllee U HAaMMEHBIIEe 3HAYCHUS C MOMOIIBIO
npou3BojHON. [locmpoenue epaguxkos @yHKyuii ¢ NOMOWDBIO  NPOU3BOOHDIX.
IIpumenenue npouzeo0HOU Npu peuleHuu NPUKIAOHbIX 340a4 HA MAKCUMYM U MUHUMYM.

[TepBooOpa3Hasi. Heonpenenénuplii MHTErpall. [TepBooOpa3ubie
aneMeHTapHbIX GyHKIu. [Tnomane kpuBosnHeitHOW Tpaneuun. @opmyna HeroTroHa—
Jlettonunia. OmnpenenéHHpld WHTErpaj. BeluncieHue Tuiomaneld mIOCKUx (uryp u
00bEM08 mel 8paweHUs ¢ NOMOWbI0 UHMe2pad.

Juggepenyuanvrvie ypasrnenus nepeoco u 6mopoco nopsoxa.

BepoATHOCTD M CTATHCTHKA

Kom0OnHaTopuka, BepOSITHOCTh H CTATUCTHKA, JIOTUKA U Teopus rpagos
[IpaBuno mpowusBeneHus: B komOuHaTopuke. CoenuHeHus 0e3 TOBTOPECHHIA.
Coueranus u ux coiictBa. bunom Hetotona. Coedunenus ¢ noemopenusimu.
BepositHocTh  coObiTHsi. CymMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH.
[IpoTBOMONOXKHBIE COOBITUSI. YCIIOBHAs BEPOATHOCThb. He3zaBucuMble COOBITHS.
[IpousBeeHue BEpoOSITHOCTEH HE3aBUCUMBIX coObITUN. DopMmyna beprymm. dopmyna
nojiHou BeposTHocTu. Dopmyiia baieca.
Bepoamnocmuoe npocmpancmeo. Axcuomvl meopuu 8eposamHocmel.
JluckpeTHble ciy4daliHble BEIWYMHBI W uX pacnpeaeneHusi. CoBMeCTHbIE
pacnpenenenusa. Pacrpenenenue CymMMbl M IPOU3BENCHUSA HE3aBHCHMBIX CIIyYalHBIX
BEJIMYMH. MaremMaTuyeckoe OXHIAHWE W JUCHEPCUS CIyYallHOM  BEJIWYMHBI.
Marematndeckoe 0KUJTAaHUE U TUCTIEPCUS CYMMBI CIy4alHbBIX BEJIMYMH.
bunapHas cnydaiiHas BenuuuHa, pacnpeneienue bepnymm. I'eomerpuueckoe
pacnpenenenye. buHOMHaIbHOE pacpeeNieHne U €ro CBOMCTBA.
HenpepsiBHbIE ciydaiiHble BeaW4YWHBL. [IM1OTHOCTH BeposTHOCTH. DyHKUUA
pacnpenenenusa. PaBHoMepHOE pacnpenesieHue.



HopmansHoe pacnpenenenne. @yukuusa Jlanmaca. Ilapamerpsl HOpManbHOTO
pacnpeneneHus. [IpuMephl CIly4aifHBIX BEJIUYHH, MOAYUHEHHBIX HOPMATHHOMY 3aKOHY
(TTOTpeTHOCTh U3MEPEHUH, POCT YETIOBEKA).

3axon 6onvuux uucen. BvibopouHvlii Memoo usmepenus: geposmuocmei. Ponv
3aKOHa OOLUIUX YUCe]l 8 HAYKe, npupooe U obuecmae.

Koppensnust nByx ciaydalHbIX BenuuwmH. I[loHsTHe o0 Kod(duimenTe
KOPPEJISIIHH.

Cmamucmuueckas eunomesa. Cmamucmuueckue Kpumepuu.
Cmamucmuueckas 3navyumocms. Ilposepka npocmeriuiux eunomes.
Ocnognvie noHamus meopuu 2pagos.

I'eomeTpus

OCHOBHBIC MTOHATHS TEOMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U
CIeCTBUS U3 HUX. [lonamue 06 akcuomamuyeckom memooe.

[locTpoeHue cedeHWi MHOTOTPAHHUKOB METOAOM crlenoB. lLleHTpambHOE
npoektupoBanue.  [locTpoeHne ceyeHWH MHOTOIPAHHMKOB METOJIOM IPOCKITUH.
Teopema Menenas ons mempasopa.

CKpelrBarIImecs: IpsIMbIe B TIPOCTPAHCTBE. YTOJI MEXKy HUMHU. TeopeMbl o

napajuieIbHOCTU OpsIMBIX W IUIOCKocTe B mpocTpanctBe? IlapannenbHoe
NpOEKTUpOBaHUWE U u300paxkeHue uryp. [eomempuueckue mecma moyexk 8
npocmpancmee.

[lepnieHAUKYISAPHOCTD psIMOi u IUIOCKOCTH. OproroHansHOE

npoektupoBanue. Hakimonuele u mnpoekuuu. Teopema o TpE€X MEPHEHAUKYISIPaAX.
Paccrosinuss Mexnay ¢urypamu B mpocTpaHcTBe. OOmMiA MEpHEHIUKYISp ABYX
CKPCIIIUBAIOIINUXCSA  TIPSAMBIX.  Memoobl  HAXONCOeHUsT  PACCMOAHUL — MeHCOY
CKPEUWUBATOWUMUCS NPAMBIMU.

VYrnel B mpoctpaHcTBe. lleprneHIUKYIsSIpHBIE TIIOCKOCTU. Tpéxepannulii u
MHo2oepannbil  yenvl. (Ceoticmeéa NIOCKUX Yen08 Muozoepanunozo yeaa. Ceoiicmea
NJIOCKUX U O8Y2PAHHBIX V2l08 MPEXSPAHH020 yead. Teopembl KOCUHYCO8 U CUHYCO8 OJifl
MpExepanHo2o yeiua.

Bunget  mHoOrorpannukoB. IlpaBunbHbl €  MHOrOrpaHHukd. Pazeépmku
MHoeoepanHuka. Kpamuaiiwue nymu na nogepxmocmu muozcoepannuxa. Teopema
Diinepa. /]eoticmeeHHOCMb NPABULLHBIX MHO20SPAHHUKOB.

[Ipuzma. Ilapamnenenunesn. CsoiicTBa mnapawienenumnena. lIpsmMoyronabHbIi
napaenenunen. HaximoHHble TpU3MBL.  [l10wads opmo2oOHANbHOU — NPOEeKyUlL.
IlepnenouxynapHoe ceuenue npusmoi.

[Tupamuna. Buasl nupamua. I1eMeHTHI NpaBUiIbHOW nupaMubl. [Tupamunasl ¢
paBHOHAKJIOHEHHBIMU pEOpaMU W TPaHAMH, WX OCHOBHBIE CBOWCTBA. Buodsi
mempasopos. Opmoyenmpuyeckuii. mempasaop, KAPKACHbIL mempasop, paeHOCPAHHbLLL
mempas’op. Ilpsmoyeonvuviii  mempa’op. Meouanvt u Oumeduarnst mempas’zopa.
Jlocmpausanue mempasopa 0o napaieienuneod.

Tena BpaieHus: MUWIMHAP, KOHYC, 1 ap U chepa. CeyeHus: NUIMH]IPA, KOHYCA
u mapa. lllapoBoif cerMeHT, mapoBoil cliOM, mIapoBOil cekTop (KOHYC). Yced€HHas
nupamMuia ¥ yCeYEHHBIA KOHYC.



KacarenpHbie TpsiMbIe W TUIOCKOCTH. BrHcaHHbIE W OMHCaHHBIC CQEPHI.
Kacarowueca ceepvi. Kombunayuu men epawenus. Idnemenmul cghepuueckou
eeomempuu. Konuueckue ceuenus.

[Tnomanu nmoBepXHOCTEW MHOTOTPAHHUKOB. Pazeépmka yuauHopa u KoHycd.
[Inomane mOBEpXHOCTH WWIMHApa © KoHyca. [lmomans cdepol. [lnowaods
cpepuueckoco nosaca. Ob6vém wWaposo2o cos.

[lonstne o6bEmMa. OOBEMBI MHOrOrpaHHUKOB. OOBEMBI Ted BpaLLEHUS.
Axcuomovl 06véma. Bvigod @opmynr 06véMo8 npamoy2onbHO20 napaiieienunedd,
npuzmel U nupamudsvl. Popmynvl 01 HaxodxncoeHus oovéma mempas’opa. Teopemvt 06
omuouweHusAx 00vémos. Ilpunosicenus ummezpanra K BbIYUCIEHUIO 00HEMO8 U
nogepxHocmeti mejl 8paujeHus..

KoMOwnHanum MHOTOTPaHHUKOB | TEJT BPAIICHUS.

[Tomobue B mpocTtpancTBe. OTHOIIEHHE 00BEMOB M TUIOMIA/ICH TOBEPXHOCTEH
nonoOHbIX uryp. Ilpeobpazosanue nooobus, comomemus. Pewenue 3aday Ha
NIOCKOCIU C UCHOIb308AHUEM CMEPEOMEMPULECKUX MEMOO08.

Heuoxxcenuss 6 npocmpancmee:  NAPANIENbHBIL — NEPEHOC,  CUMMEmpus
OMHOCUMENILHO NIOCKOCMU, YEHMPAIbHAS CUMMEMpPUsl, NOBOPOM OMHOCUM ENIbHO
NPAMOI.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl u koopaunatel. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO.
VYron mexny BekTopamu. CKalsipHOE MPOU3BEICHHUE.

VYpaBHenue muockoctu. Dopmyna pacCTOSHUS MEXKAY TOYKAMHU. YpPaBHEHUE
chepbl. @opmyna paccmosHus om mouxku 00 niockocmu. Cnocobwvl 3a0anus Npamou
VPABHEHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOwbIO 8eKMOPO8 U MemoOOM
KOOpOuHam. DieMeHmbl 2eoMempull U Macc.

3. TemaTuyeckoe MJIaHUPOBaHHUE

10-11 kmacce (5 yacos)
Ba3zosbiii yposensb (0,5 yaca no aareope u 0,5 yaca no reomeTpuu
100aBJIEHO U3 IIKOJHLHOT0 KOMIIOHEHTA)

Paszgea Tembl Koi-Bo | XapakrepucTuka oCHOBHbIX | OCHOBHbBIE
nmporpa qacoB BUI0B 1CATCJIBHOCTHU HaIlpaBJICH
MMbI YUYC€HHKA us
BOCIIUTaTE
JIbHOM
HEATCJIbHO
CTH
10 kaace
- o3 Haxonute § CyMMY 6CCKOHC‘{H9 12,4
= & JleiicTBATebHBIE 15 f{gﬁ:;éggfﬁ Fewﬁ?;i:gg;(fg
< % 1ucaa OCCKOHEYHYIO TIEPUOAMYECKYIO POOb
B OOBIKHOBEHHYIO Ap0o0b. [IpuBoauTh




Llenble u panOHAIbHBIE 2 npuMepsl  (IaBaThb  ompeqeNieHHe)
yucaa apudMeTHIECKUX KOpHei
JleiiCTBUTEIIBHBIC YHCIIA 1 HaTypajapHOU creneHu. [losicHATH Ha
IpUMEpax MOHATHE CTEMEHU C JIF0OBIM
Beckonedno ybsiaromas T CTBUTEBHBIM MOKa3aTeNeM.
[COMCTPUICCKAst TIPOTPECCHs 2 IIpuMensaTs mnpaBwiia JEUCTBUH €
ApudMeTHYeCKHiT KOPESHb paaMKaniamMd, — BBIDQKCHHSIMH  CO
HaTypaJII)HOi/'I CTEIICHU 3 CTCIICHAMU C panrOoHAJIbHBIM
MoKa3aTesneM (7r00BIM
Crerenp ¢ paluOHaIbHBIM 1 JICHCTBUTENBHBIM TIOKa3aTelieM) MpU
JCHCTBUTEIbHBIM 4 BBIUUCIICHUSX W  TpeoOpa3oBaHUsAX
IIOKa3aTeJIIMuU BbIpaKeHUN. JlOKa3pIBaTh TOXJECTBA,
Ypok 00001IeHus U 2 colepKale KOpPEeHb HATYPaIbHOM
CHCTEMaTH3aluU 3HAHUUN CTCIICHU u CTCIICHU Cc JIFOOBIM
KOHTpOJIBHafl pa60Ta NQ] 1 JCUCTBUTCIIBHBIM IIOKa3aTCiIEM,
OpUMEHSIET  pa3iudHble  CIOCOOBI.
[IpumMensTh yMeHHS TIPeoOpPa30OBHIBATH
BBIPQKCHHSI M JIOKA3bIBATH TOXKIECTBA
nmpu peHICHWM 3ada4d TMOBBIICHHOU
CIIOKHOCTH
ITo rpaduxam creneHHbIX QyHKIuMii | 3 4
Crenennasi pyHKIHS 14 (B 3aBUCHMOCTH OT noKasaTeJls
CTETNEHN) OINMUCHIBATh WX CBOWCTBA
(MOHOTOHHOCTh, OTPAHUYCHHOCTb,
. 3 4€THOCTh, HEYETHOCTH). CTpPOUTH
Crenennas ¢pyHKuus, e€ .
. CXeMaTHYeCKH TpaduK CTETEHHOM
CBOMCTBA U rpaduK
¢yHKIMM B 3aBUCUMOCTH  OT
MIPUHAUIEKHOCTH MOKa3aTest
2 CTEeNeHH (B aHAJUTUYECKOMN 3amucu
B3anmuo 00patHbIe GyHKITUN .
paccMaTpuBaeMol  (QyHKIHH) K
OJHOMY U3  paccMaTpUBaEMbIX
2 YUCIOBBIX MHOYECTB (pu
PaBHOCHIIBHBIE ypaBHEHMS U MOKA3ATENAX, NPHHAIEIKAIIIX
HCpaBCHCTBA MHOXECTBY LIEJIBIX YHUCEI, IpH
JTHOOBIX JICACTBUTEIbHBIX
MppaumoHaibHble ypaBHeH! 4 MoKazareisix) M NepedyucisiTh eé
cBoiictBa. Ornpenensartb, SsBIAETCA
mu pyskaus obpatumoit. CTpouTh
VppaumonanbHbie - rpaguk  ClOXKHOM  (yHKuUH,
HCPpaBCHCTBA IpOOHO-pallMOHANBHON  (yHKIMH
3J€MEHTapHBIMU METOAAMH.
2 [IpuBoaANTH THpPUMEpPHI CTENEHHBIX
Ypoxk 00001IeHHs 1 5 GyHKIMA (33JaHHBIX C [OMOIIBIO
CUCTEMaTH3aluy 3HAaHUU (bopMmyIbI - rpaduKa),
obmamaromux 3a/IaHHBIMU
1 CBOWCTBAMH (Hampumep,
KonrposnbHas padora Ne2 OTPaHUYEHHOCTH). PazpsacHATH

CMBICTT TIEPEUUCIICHHBIX CBOMCTB.
AHanu3upoBath MOBE/ICHUE
GbyHKIMI Ha pa3NUYHBIX y4acTKax
obnacTu ompeeneHus, CPaBHUBATh
CKOPOCTH BO3pacTaHus (yOBIBaHHS)

byHKIHA. dopMyIupoBaTh
OmpenencHus NIEPEUNCIIEHHBIX
CBONCTB. Pacno3naBats
paBHOCWIIbHBIE  NpeoOpa3oBaHus,

npeoOpa3oBaHusl, NPUBOJAIINE K




YPaBHEHUIO-CIICICTBUIO.  Pemath
IIPOCTEMIINE HppalUOHAIIbHbBIE
YpaBHEHUS, HppalOHaIbHbIE
HEpPAaBEHCTBA M  HUX  CHCTEMBI.
Pacno3naBare rpadMKu UM CTPOUTH
rpaduKkyd  CTENEHHBIX  (YHKUHUH,
UCIIOJIB3YS rpaomOCTPOUTEINH,
U3y4yaTh CBOMCTBa (PYHKIMH 1O HUX
rpadukam. dopmynupoBaTh
TUIOTE3bl O KOJMYECTBE KOpHEH
YpaBHEHUH, COZIEPKALINX
CTereHHbIe (DYHKIIMHU, U TPOBEPATH
ux. BblmonHATe mnpeoOpasoBaHUs
rpauKoB CTEMEHHbIX (YHKIIHMN:
napauieIbHbIN IIEPEHOC,
pacTsbkeHue (cxkaThe) BIIOJIb OCH
opauHat (MOCTpoeHue rpadukoB C
MOJAYJSIMH, TOCTpOe€HHE TIpaduka
obparno#t ¢dynkuun). IlpuMeHsTH
CBOMCTBA CcTENEHHOW (PYHKIHMH MPH
pelIeHnH TPHUKIAIHBIX 3ajad |
3aJ1a4 MOBBIIIEHHON CII0KHOCTHU

IToxa3aTenbHasn 12
bynkuus
[TokazarenpHas GyHKIHS, € 2
CBOMCTBA U rpaduK
[TokasarenabHbIC ypaBHEHUS 3
[TokasarenbHbIC HEPABCHCTBA 3
CucTteMbl MMOKa3aTeIbHbIX 2
ypaBHCHUI U HEPABCHCTB
Ypoxk 06001IeHHS 1 1
CHUCTEMATH3AIMH 3HAHUH
1

KonTtponpHas pabora Ne3

[lo rpadukam  moOKazaTeIBLHOM
(GyHKIIMM ONUCHIBATH €€ CBOMCTBA
(MOHOTOHHOCTh, OTPAHUYEHHOCTBH).

[IpuBoUTH MPUMEPBI
MOKa3aTeIbHOU dbyHKIIUN
(3amaHHOW ¢ TOMOIIBIO (OPMYIIBI
uin  rpaduka),  oOmamaromen
3aJaHHBIMUA CBOMCTBaMU
(Hanpumep, OTPAaHUYEHHOCTH ).
Pa3zbsacuaTh CMBICTT
MEePEYNCIIEHHBIX CBOIICTB.
AHanu3upoBaTh MOBE/ICHUE

GyHKIUI Ha pa3IMYHBIX Yy4acTKax
o0acTu omnpeseneHusl, CPaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHUS)

byHKIHA. dopMynupoBaTh
onpenenaeHus NEePEUHCIICHHBIX
cBoiicTB. Pemates  mpocreiiiine
MOKa3aTeNIbHbIE YpaBHEHMUS,

HCPAaBCHCTBA n Hux CHUCTCMBI.
Pemares nokazarenbHbIe YpaBHCHUA
METOJaMU Pa3JIOKCHHUA Ha
MHOXHUTCIIN, CIIOCOOOM  3aMEHBI
HCHU3BCCTHOI'O, C HCIIOJb30BaAHHEM

CBOJCTB GbyHKIUY, pemaThb
ypaBHEHHS, CBOJAIIUECS K
KBaJpaTHbIM,  UPpAILMOHAIBHBIM.
Pematp NIOKa3aTeNbHbIE

ypaBHEHHMS, NPUMEHSS pa3IuyHbIe
metoasl. Pacno3HaBare rpaduku u
CTpOUTh TpaduK MOKa3aTeIbHOMN
byHKIUY, HCIIOJIB3YS
rpadonoCTPOUTEINH, u3yyartb

2,3,4,6




CBOMCTBAa (PYHKIMH IO rpadukam.
@opMyaMpoBaTh  TUNOTE3Bl O
KOJIMYECTBE KOpPHEH YypaBHEHHI,

coJieprKaIux MOKa3aTeIbHYI0
GyHKIIMIO, W  TPOBEPATH  HX.
Brinonusate npeoOpa3oBaHus
rpaduka noxasareabHON (YHKIUH:
HapaJuleIbHbII IIEPEHOC,

pactsbkeHue (cxatue) BAOIb OCH
opauHaT (MOCTpOCHHE T'PaGHUKOB C
MOJYJISIMHA, TIOCTpOCHHE Tpaduka
obparHori ¢GyHKIWH). [IpUMEHSTH
CBOMCTBA MOKa3aTeNbHON (YHKINU
MIPY PELICHUH MPUKJIIAIHBIX 3a/1a4 U
3aJ1a4 MOBBIIIEHHON CII0KHOCTU

Jlorapugmuyeckasn 17
bynkuus
Jlorapudmmuueckas GyHKIUSA 2
CaoiicTBa sorapudmoB 2
JlecATUYHBIC U HATypaJbHBIC 2
sorapudmel
Jlorapudmudeckas GyHKIINS, 2
e€ cBolicTBa U rpaduk
Jlorapudmuueckue 3
ypaBHCHHS
Jlorapudmudeckue 3
HEpaBEHCTBA
Ypok 060011eHus u 2
CUCTeMAaTH3aINK 3HAHUN
1

KonTponeHas padota Ne4

BrinmonHsaTh MPOCTEUIIINE
npeoOpazoBaHUs
norapu(MHUYECKUX BBIPAKECHUN C
HCTIOJIb30BAHUEM CBOMCTB
norapuMoB, C MOMOIIBIO (GOPMYIT
nepexoa. ITo rpaduky
JorapugmMuuecKon byHKIMH
OIHCHIBATh eé CBOMCTBA
(MOHOTOHHOCTb, TPAHUYEHHOCTb ).
[IpuBoUTH MPUMEPBI
JorapuMuIecKoit dbyHKIIUN
(3amaHHOW € TOMOIIBIO (OPMYIIBI
uim  rpaduka),  oOmamaromen
3aJaHHBIMUA CBOMCTBaMU
(Hampumep, OTPAaHUYEHHOCTH).
Pa3zbsacuaTh CMBICTT
MEPEYNCIIEHHBIX CBOIICTB.
AHanu3upoBaTh MOBE/ICHUE

GYHKIUI Ha pa3IMyYHBIX Y4acTKax
o0acTu omnpeseneHusl, CPaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHMS)

byHKIHA. dopMynupoBaTh
omnpenenaeHus NEPEUYHCIICHHBIX
cBoiicTB. Pemate  mpocreiiiine
jorapudmuueckre YpaBHEHUS,
jgorapumMuuecKue HEpaBeHCTBA U
ux CHUCTEMBI. Pewatp
norapudmuueckre ypaBHEHUS
pa3IMYHBIMU METOIaMHU.
Pacnio3naBate rpadMku M CTPOUTH
rpaduk JorapupmMUUecKoit
byHKIMH, UCIOJIB3YS
rpaonoCcTpoUTENH, U3y4aTh

CBOMcTBAa (YHKIMM MO rpadukam,
dopmMynupoBaTh  THUIOTE3bl O
KOJIMYECTBE KOPHEH ypaBHEHHI,
coJiepXkalux  JorapupMHUECKYIO
(GyHKIIMIO, ¥  TPOBEPATH  HX.
BoimonHsTh npeoOpa3oBaHus
rpaduka JorapupMHUECKOM

1,2,4,8




(GyHKIIMN: TapauieTbHBINA TepeHoc,
pacTshkeHue (C)KaThe) BIOJIb OCH
opauHar (MoCcTpoeHUe rpadMKoB C
MOJYJISIMHM, TIOCTPOCHHE Tpaduka
obpatHoit ¢yHkuH). [IpuMEHSTH

CBOICTBa JorapupMuIecKon
byHKIAHA npu pelieHuu
OPUKIAJHBIX  3aJad M 3ajad
MTOBBIIEHHOW CIIOKHOCTHU
Tpuronomerpuuyeckue 22 llepeBomuts rpagycuyio mepy B | 14,57
dopmy.asl paauaHHyio U oOparHo. Haxomuth
Pajmanmas Mepa yria 1 Ha OKPYKHOCTH HNOJIOKEHUE TOUKH,
TIOBOPOT TOUKH BOKDYT 2 COOTBETCTBYIOLIEH JaHHOMY
HCTBUTEIIEHOM YUCITY.
Hayajla KOOpAUHAT ACHC CIIEHOMY . iy
Haxonuts 3Haku 3HaYeHU cUHYCa,
Ornpenenenue cuHyca, 2
KOCHHYCa, TaHTeHCa qucia.
KOCHHYCa M TaHI€Hca yria
BBISIBASTE  3aBUCUMOCTH  MEXKIY
3HaKu CUHYca, KOCUHYCA U 1
TAHreHCA CUHYCOM, KOCHHYCOM, TaHI€HCOM
OJIHOTO U  TOrO K€  yIJja.
3aBUCHMOCTb MEXKIY
[TpuMeHSTh JTaHHBIC 3aBHCHMOCTH
CUHYCOM, KOCUHYCOM U 2
JUIs J0Ka3aTellbCTBAa TOXKJAECTBA, B
TAHT'€HCOM OJIHOTO U TOTO e N
1 YaCTHOCTM  Ha  OMNpeIeNEHHBIX
bl MHOXKeCTBax. [IpUMeHSTH  mpHU
Tpuronomerpudeckne 3
peoOpa3oBaHUSIX M BBIYMCIEHUSAX
TOKJIECTBA
a bopMyIbI CBS3U
CuHyC, KOCHUHYC ¥ TAHTE€HC 1 .
TPUTOHOMETPHUUECKUX byHKIMA
yroB o ¥ -0 YyIIIOB 0 M — 0, (QOpMyIHI
Dopmyitbt cr10xKeHU 2 CHIOKeHHs,, (OPMYIBI JBOWHBIX U
CI/IHUYC, KOCHHYC M TAaHTEHC 2 MOJOBUHHBIX  YIVIOB,  (OPMYIBI
ABOWMHOTO yTJia npuBeneHUs, (GOPMYIIBI CYyMMBEI H
CuHyC, KOCUHYC ¥ TAaHTE€HC 1 Da3HOCTH CHHYCOB, CyMMbl M
ITOJIOBHHHOT'O yTJIa PasHOCTH KOCHHYCOB,
Dopmybl IPUBEACHHS 2 MIPOU3BEICHUS CHUHYCOB u
CyMMa " pa3HOCTb CUHYCOB. 1 KOCHHYCOB.
CymMma 1 pa3HOCTh Jloka3bIiBaTh TOXAECTBA, MPUMEHSIS
KOCHHYCOB pa3au4YHbIe METOIBI, UCIIOJIb3Ys BCE
Ypok 0600u1eHus 1 u3ydeHHbsle Gopmynsl. [IpumeHsTH
cucreMarusann SHaHNU 1 BCE  HW3y4YCHHBIE  CBOWCTBA U
KontponbHas pabota Ne5 1 bopmyIbI pu peLICHIH
OPUKIATHBIX  3aJa4 M 3a1ad
MOBBIIICHHON CII0KHOCTH
YMeThb HaXOIUTh apkcunyc, | 1,4,5,7
Tpuronomerpuueckue 16 apKKOCHHYC, dpKTaHICHC
ypaBHeHHs JEACTBUTENBHOTO Yyucna.
IIpuMeHATE CBOWCTBA apKCUHYCA,
apKKOCHHYCa, apKTaHTeHcCa YHCHa.
[TpumensTH (hopMymbI TUIs
YpaBHeH#e cos X = a 3 HAXOXKJEHUS KOPHEN ypaBHEHHit
cos X=a, sin X = a, tg X = a. YMeTh
) pemiarthb TPUTOHOMETPHUUECKUE
YpaBHeHue sin X = o 3 ypaBHCHHUSL: JIMHEWHbIC
OTHOCHUTEIIBHO CHHYCa, KOCHHYCA,
TaHTeHCa yria (ducna),
VYpaBHeH#HE tg X = o 2 CBOJSIIMECS K KBagpaTHbBIM U




IpYTUuM anreOpanyeckum
Pemenue 6 YPaBHEHUSAM nociie 3aMEHBbI
TPUTOHOMETPHUYECKIX HEU3BECTHOIO,  CBOJAIIMECH K
ypaBHEHUH IIPOCTEUILINM
TPUTOHOMETPUUYECKUM YPABHEHUSIM
1I0CJIE PA3JIOKEHUS HA MHOXKHTEIH.
[Ipumepsl pemieHus - Pemats omHOponHblEe (IIEpBOM U
MIPOCTENIINX BTOpPOIl ~ CTENEHU)  ypaBHEHHUS
TPUTOHOMETPHUYECKIX OTHOCHUTEJIbHO CHHYCa U KOCHHYCA,
HEPABEHCTB a TaKxke CBOJISIIINAECS K
OJIHOPOJAHBIM YpPaBHEHUSIM.
Ypok 00001IeHus U 1 Hcnons3oBath METO/T
CHCTEMaTH3aIuy 3HAHUH BCIIOMOTaTEJIbHOTO yria.
[IpumensTh METOJ
MPEIBAPUTEIIBHON OLECHKHU JIEBOU U
KonTpoasHas padora Neb 1 MpaBOi 4YacTell ypaBHEHUS. YMETh
NPUMEHSTh HECKOJBKO METO/I0B
Npy pelieHnH ypaBHEHUs. Pemath
HECJIOKHbIE CHCTEMBI
TPUTOHOMETPHUYECKHX ypPaBHEHUH.
Pemrats TPUTOHOMETPUYECKUE
HEpaBEHCTBa c MIOMOIUIBIO
€MHUYIHOMN OKPY>KHOCTH.
[TpumeHsTH BCE W3YyYEHHBIE
CBOWCTBA M CIOCOOBI PEIICHHS
TPUTOHOMETPUUYECKUX YPaBHEHUN U
HEPaBEHCTB pu peleHnu
OPUKIAJHBIX  337ad M 3aj4ad
NOBBIIICHHON CJI0KHOCTH
Hrorosoe noBTropeHue 6
11 kaace
ITo rpadukam Gynkumii onuceiBath | 2 3 4.7
TpUroHOMeTPHYECKHE 14 UX  CBOMCTBa (MOHOT(?.HHOCTI),
OTPaHUYEHHOCTb, YETHOCTD,
bynkunmn "
HEUETHOCTD, HEPUOIUYHOCTB).
[IpuBoguTh mpuUMeEpsl  (HYHKIUN
Obmacte OTIPCACTCHUA 1 2 (3a1aHHBIX C TOMOIIBI (HOPMYJIBI
MHO>KECTBO 3HaUEHUIl wim  rpaduka),  obiaaromX
TPUTOHOMETPHHCCKHUX 3alaHHBIMH CBOMCTBAMH
byuxumii (narrpumep, OrPaHMYEHHOCTH).
YETHOCTH, HEUETHOCTD, 2 Pa3sLaCHSTE CMBICI
HCPUOMIHOCTD HEPEUNCIEHHBIX CBOJCTB.
TPUTOHOMETPHHCCKUX N300paxars TpaduKH CIOKHBIX
yHKIMit byHKIMI c IIOMOIIBIO
CBOHCTBO PYHKIHMH y = COS X 3 rpaonocTpouTesielf,  ONMUCHIBAThH
u e€ rpauk uX cBoMcTBa. Pemare mpocrenmme
TPUTOHOMETPHUUYECKHE
HEpaBEHCTBA, MCIONB3ys Trpaduk
CBoiicTBO PyHKIHMH y = sin X 2 ¢ynkiun. Pacno3naBate rpaduku
u € rpaduk TPUTOHOMETPUUYECKHX  (YHKUHUH,
rpaduKu 00paTHBIX
CsotictBo QyHKUHMH Y = tg X 2 TPUTOHOMETPUUYECKHX  (YHKLHUH.
u € rpagux [Ipumensars u JIOKa3bIBaTh
CBONCTBa 00OpaTHBIX
Ob6patHbie 1




MOCTPOEHHIO IpahuKOB
GbyHKIHI

¢ynkiun. HaxonuTth Haumbosnbliee

TPUTOHOMETPHUUYECKHE TPUTOHOMETPUYECKHX  (YHKLHUH.
byHKIIN Crpouth rpaduku 31€MEHTApHBIX
byHKIHIA, HCIOJIB3YS
Ypok 00001eHNS 1 1 rpadomnocrponreny, M3ydaTh
CUCTEMAaTU3alU1 3HAHUU CBOCTBA 3JIEMEHTApHBIX (DyHKIMIA
no ux rpaduxam, GopMyaHpoBaTH
TUMOTE3bl O KOJIMYECTBE KOpPHEH
KonTtponsHast padora Nel 1 YPaBHEHUH, coJiepaKaImnx
3JIEMEHTapHbIE ¢byHKINH, "
POBEPATH uX. BrimonsaTe
npeoOpa3oBaHus rpaduKoB
3JIEMEHTapHbIX GyHKINI:
napauieIbHbIN IIEPEHOC,
pacTshkeHHne (C)KaThe) BIOJb OCH
opauHat.  llpumensars  apyrue
SJI€MEHTapHbIC CrocoObI
MOCTpPOEHUs TrpaduKoB. YMETh
OPUMEHSTh  Pa3iMYHBIE  METOBI
JIOKa3aTeIbCTB HCTHHHOCTH
[lpuBouTes mpHMepsl GyHKIWH, | 3,4,6
IpousBoaHas 1 ee 16 SIBIISTEOTITHXCST HETPEPHIBHBIMH,
reoMeTpHYecKHil UMEFOIIINX BEPTHKAIHHYIO,
TOPH30HTAIBHYIO ACHMIITOTY.
CMBIC]T 3anuceIBaTh YpaBHEHHE KaXI0U W3
9THX aCUMITOT. YMETh IO rpaduky
[IponsBoHast 2 (GYHKIIUN OTIPENEsATh TPOMEKYTKH
HENPEPbIBHOCTH U TOUKU Pa3pbIBa,
[TpousBoHas CTENEHHON 2 €CIIM  TAKWE HUMEITCA.  YMETh
Gynxunm JOKa3bIBATh HENPEPLIBHOCTH
[TpaBuna 3 byHKIUH.
muddepeHupoBanmst Haxomute yrimoBod koddduUIHEHT
o KacaTeJIbHOU K rpaduky ¢GyHKIHH
— IIpoun3BoHBIE HEKOTOPBIX 3 B 3aaHHOM Touke. Haxoautsb
= 9JIEMEHTAPHbIX (PYHKLIUH MT'HOBEHHYIO CKOPOCTb JIBUKCHHS
< I'eoMeTpuueckuii CMbICI 3 MaTepuaibHON TOUKHU.
= MIPOU3BOIHOM Haxomutb IIPOU3BOJIHBIC
< Ypok 06001IeHHS 1 2 3JI€MEHTapHbBIX GbyHKIUH.
= cucTeMaTH3alluy 3HaHUH HaxoauTe npou3BOJHBIE CYMMBI,
= 1 NPOM3BEICHNUS M YaCTHOIO JBYX
ez KourponbHas padora Ne2 (YHKLHHA, IPOU3BOIHYIO CIOXHOMU
>) byHKIHH y =f (kx + b).
<5 [IpuMeHsITh MOHSATHE MPOU3BOTHOMU
=2 IIpY PELICHUH 33134
: IIpumeHeHue 12 Haxoaute BTOpYIO mpousBoHyo u | 4 6.8
- IIPOU3BOIHOI K yCKOpEHue npoiiecca,
[~ HCCIeT0BAHHIO OIHMCBHIBAEMOTO c MOMOIIBIO
E . dopmynbl. Haxoquts mpoMexyTku
o }ynxumii BO3PACTaHMS u yObIBaHUS
— Bospacranue u yobiBaHue 2 byHKIHH. Jloka3bIBaTh, —
] ynKupm 3ajaHHas  QYHKIMA  BO3pacTaeT
OKcTpeMymbl QyHKITMH 2 (yObIBaer) Ha yKa3aHHOM
E npomexxytke. Haxomuts  ToUkH
IIpuMeHeHnne npon3BOIHON K 2 MHUHIMYMA " MaKCHMyMa




[TpoTrBOMOIOKHOE COOBITHE

Haubounbiee u HaumeHblIee 3 ¥ HauMeEHbIlee 3HaueHUs (PYHKIINU
3Ha4YeHUs1 QYHKIIUU Ha oTpe3ke. HaxoauTte Hanbombiiee
Brimykiocts rpaduka 1 ¥ HaMMEHbIIIee 3HAYCeHUsT PYyHKIUH.
(GyHKIMH, TOYKH neperunda Uccnenosath GbyHKIIIO C
Ypok 00001eHNS 1 1 MIOMOIIBIO TIPOU3BOJHOMN U CTPOUTH
CHUCTEMaTU3allMH 3HAHUI eé rpaduxk. [IpumensTh
1 IIPOXU3BOJHYIO npu peucHNn
KonTtponsHas padora Ne3 TEKCTOBBIX, reOMETPUYECKUX,
(GU3NUECKUX U IPYTUX 3a/1a4
10 BeruucnsTs npubmkénnoe | 4.6,7
WHrerpai sHauemne TUTOTIA/IN
KPUBOJIMHEWHO TpareIyy.
Teppoobpasias > Haxozm{l? . nepBoo6pa3_HL_Ie
¢ynkumii: y=xP, rne p € R, y = sin
[TpaBwmita HaX0XACHUS 3 X,y = €0S X, y = tg X. HaxoauTs
1epBOOOPA3HBIX ..

— nepBooOpasubie ¢yHkumit: f (x) +
11nomazp KpuBOIHHEHHON 2 g(x), kf (x) u f (kx + b). Beruucnsrs
TpaltCinn 1 HHTCTpal IJI0IIA 1 KPHUBOJIMHEHHOU
Beruucnenue WHTETpajIoB. TpANEIUH ¢ TOMOIIBIO (hOPMYJIBI
Brrancenne miomaznet ¢ ) Herorona—1JleiiOuuma. Haxoaurts
MOMOIIBIO MHTCTPANOB npuOIMKEHHBIC 3HAYCHUS
1IpuMeHeHne POM3BOMHON H MHTETPAJIOB. BBUHCIATH IIIOMIAIb
MHTErpana K perieHnto 1 KPMBOJIMHENHOM  Tpamemum ¢
MPAKTUIECKUX 3a/1a9 MTOMOIITBIO HHTErpaa
Ypox 06001IeHNS 1 2
CHUCTEMAaTU3ali 3HAaHUH
KonTtponbHas padorta Ned 1

[Ipumensaty npu pemeHH 3amaq | 1,25
Kom0uHaTOpHKa 10 METOJl MaTeEMaTHYEeCKOW MHYKIIUH.
[IpumeHATH MPaBUIIO
(a1 T MIPOU3BEICHUS npu BBIBOJIE
paBUIIO MTPOU3BEICHUS 1
&z dbopMynel  yHMClla TEPEeCTaHOBOK.
o Co3znaBath MaTeMaTH4eCcKue
- Ilepecranonxu 2 MOJIETN TUISE pelieHus
) KOMOMHATOPHBIX 3a/1a4 C IIOMOIIBIO
—~ Pasmemenna 1 nojacyéra  4YMciaa  pa3MeIleHuH,
o _ NEpPEeCTaHOBOK M COYETaHUM.
S CoueTanus u 1x CBOACTBA 2 Haxomuth 4mcio mepecTaHOBOK C
ot MOBTOPEHUSIMH. Pematp
P bunom Herorona 2 KOMOMHATOPHBIE 3aja4m,
o~ CBOZSIIMECS K TOJCYETY 4YHUCIa
YPpox 0600meHus 1 5 1 COYETaHUM C  IOBTOPEHUSIMHU.
o CUCTeMAaTH3allK 3HAHUN TpuMensats  QopMmyly  OGHHOMA
ot KonTtponsHas padota Ne5 1 HpIOTOHA. Ipu BO3BEICHNN
g OMHOMa B HaTypaJbHYI CTEMCHb
= HAXOJWTh OMHOMUAbHBIE
KOOGOUIIUEHTH  TPU  MTOMOIIH
; TpeyronbHuka [lackamns
(= y
=3 JIeMEeHTBI TEOPHH 11 IIpuBouTH TpUMEpE! CIyYaiHEBIX, | 1 D 5
P) BeposITHOCTE ZIOCTOBEPHBIX M HEBO3MOKHBIX
m coObITril. OnpenensTh U HaXOIUTh
CyMMY U NPOU3BEICHHUE
CoOprTus 1 COOBITHIA. Onpenenstsb
Kom6unamus coObITHi. 1 BEpOSTHOCTD COBEITHS B




BeposTHOCTE COOBITHS 2 KJIACCUYECKOM MOHUMAaHUHU.
CrnosxeHue BeposTHOCTEN HaxomuTh BEpOATHOCTH COOBITHS C
He3zaBucumblie coObITHS. 1 HCII0JIb30BAHUEM bopmyn
YMHOKEHHE BEPOATHOCTEN KOMOWHATOPHKH, BEPOSITHOCTh
Craructuueckas 2 CYMMBl  JBYX  HECOBMECTHUMBIX
BEPOSITHOCTh COOBITUH M BEPOSITHOCTH COOBITHSA,
Ypok 00001EeHNUs U 1 MIPOTUBOIIOJIOKHOTO JaHHOMY.
CUCTEMATH3ALMH 3HAHUN IIpuBoauTs IIPUMEPBI
KonrponsHas pa6ota Neb 1 HE3aBUCUMBIX COObITHI. HaxoauThb
BEPOSITHOCTh COBMECTHOTO
HACTYIUIEHUsI JBYX HE3aBHUCHUMBIX
COOBITHI.

Haxonute CTAaTUCTHUYECKYIO
BEPOSITHOCTb COOBITUH B OMBITE C
OOJBIIMM YHCIOM B HCIBITAaHUH.
HNmers mnpeacraBieHHE O 3aKOHE
OOJIBIIINX YKCETT

N

3HaTh HOHSTHE ciydainoit | 1,2,4,5
CTaTHCTHKA 8 BEJINYUHBI, TPE/ICTaBIATD
pacnpeneneHue 3HAYCHUI
JIMUCKPETHOM CITy4allHOW BEJTWYUHBI
B BUJE YaCTOTHOW  TaOIHIIBI,
MOJIMTOHA YacTOT (OTHOCHUTEIBHBIX
4acToT). [TpencraBnsTh
pacnpeneneHue 3HAYEHU U
HETPEPBIBHOM CIIy4yalHOU
BEJIMYMHBI B BHJIE YaCTOTHOM
TaOMUIBl W TUCTOTPaMMBI. 3HATh
MIOHATHE reHepaJbHOU
COBOKYITHOCTH u BBIOOPKH.
[IpuBoauTh IpUMEPBI
penpe3eHTaTUBHbBIX BBIOOPOK
3HAYEHUU CIIy4allHOW BEJIWYHUHBI.
3HaTh OCHOBHBIE LIEHTPAJIbHbIC
TEHJCHLUU: MOy, MeJIMaHy,
cpennee. HaxomuTe LEHTpaibHbIE
TEHACHIIMU Y4eOHBIX BBIOOPOK.
3HaTh, Kakasg U3 UEHTPAIbHBIX
TEHACHIIMIA HAWIy4lINM 00pazom
XapaKTepU3yeT COBOKYITHOCTb.
Nwmets IIPE/ICTaBIICHHUE 0
MaTe€MaTUYECKOM 0’KMJIaHUH.
Breruucasate 3HAUYCHUE
MaTeMaTU4eCKOTro 0>KHMJIaHHS
CIIy4allHOM BEJIMYMHBI C KOHEUHBIM
YUCIIOM 3HAUYEHMII. 3HaTh
OCHOBHBIE MephbI pazbpoca
3HAQYCHUH CIIy4alHOW BEJIMYUHBI:
pa3Max, OTKJIIOHEHUE OT CPETHETO U
mucnepcuto.  Haxomute  Mepsl
pa3dpoca ciy4yallHOW BEIWYHHBI C
HEOOJIBIIIUM YHCIIOM Pa3IMYHBIX €€
3HAYEHUI

CrnydaiiHple BETMYUHBI 2

[lenTpanbHbIC TCHACHIINH 2

Mepsr pazbpoca 2

Ypoxk 060011IeHHS 1 1
cCHCTEMaTH3aIlMY 3HAHUI

KonTtponsHas padorta Ne7 1

HTorosoe nmoBropenue 21

Bcero 204




10 kiaace

I eomeTpus

IToBTOpEeHue Kypca
IVIAHUMEeTPUH

12

VYTIbl U OTPE3KH, CBSA3aHHBIC
C OKPY>KHOCTBIO

Pemenne TpeyronbHUKOB

3amauu, cBsI3aHHEIE C
YEeTHIPEXYrOJILHUKOM

Pasnbie 3amaun Ha
TPEYTrOJbHUKHU

DopmynrpoBaTh W JOKa3bIBaTh
TEOpEeMBI 00 yIiie MEeXIy KacaTelbHON
u XOpJIOH, 00 OTpe3Kax
MepECceKaloOUIMXCsl XOpJ, O KBajaparte
KacaTeNbHOW; BEIBOAUTE (OPMYIIBI IS
BBIUUCIICHUSI YTJIOB MEXIY JABYMS
MEPECEeKAIOIIMMUCS XOPIaMH, MEKIY
JBYMSI CEKYLIMMH, MIPOBEICHHBIMH U3
OOHOH TOUKW; (HOPMYNIUPOBaTH H
JIOKa3bIBaTh YTBEPKICHHS 0
CBOMCTBax W MpU3HAKaX BIIUCAHHOTO U
OITMCaHHOTO YETHIPEX yTOIbHUKOB;
pemaTh 3aJa4d € HUCIOJIb30BaHUEM
U3YYEHHBIX TeopeM ©  (OpMYIL.
BreiBoAUTE  OPMYIIBI, BBIpaXKaroIIUe
MeJUany u buccexTpucy
TpeyrojbHUKa Yepe3 €ro CTOPOHBI, a
TaKXKe pa3IudHble GOpMYIbI TUIONIA I
TpeyrojbHHKa;, (opMynmHpoBaTh |
JIOKa3bIBaTh YTBEPKICHHUS 00
OKpY)KHOCTH W TpsMon  OJiinepa;
pemarp 3aJ1auu, HCTIONB3YS
BBIBEJICHHBIC (HOPMYITBL.

1’2’

BBenenue

[Ipenmer crepeomeTpun.
AKCHOMBI CTEPEOMETPHUH

HexoTtopsie cBeneHus u3
aKCHOM

Ilepeuncnarte OCHOBHBIE (UTYpPHI B
IIPOCTPAHCTBE (Touka, npsiMasi,
IUIOCKOCTB),  (hOPMYyIHpOBaTH  TPHU
aKCHOMBI 00 ux B3aHMHOM
pacloOXKEHUd U WUIIOCTPUPOBATh
3TM  AKCHOMBI  IIpUMepaMH U3
OKPYKaroIIei 00CTaHOBKH.
DopMynupoBaTh u JIOKa3bIBaTh
TEOpEMY O IUIOCKOCTH, NPOXOIslIeit
yepes3 NpsIMYI0 U He JIeKAL[YI0 Ha Hel
TOYKYy, M TEOpeMy O IUIOCKOCTH,
npoxozsen yepes JIBE
HEPECEKAIOLINECS PSIMBIE.

MapanieabHOCTH
NPSAMBIX H INIOCKOCTEH

16

HapaJ'IJ'IeJ'ILHOCTL IpsAMBIX,
HpﬂMOfI H IINIOCKOCTH

B3aumHoe pacnosoxenue
IPSIMBIX B IIPOCTPAHCTBE.
Yros Mexay AByms
MPSIMBIMH.

KonTtponeHast padota Nel

[TapannenpHOCTH MIIOCKOCTEN

DopMynupoBaTh onpeneneHue
napaieabHbIX HPSIMBIX B
npocTpaHcTBe, (GOpPMyIUpOBaTh U
JIOKa3bIBaTh TEOPEMY O MapauIeIbHBIX
OPSAMBIX B IIPOCTPAHCTBE; OOBSACHSTS,
KaKi€ BO3MOXHBI CIydaW B3aWMHOIO
pacIonoXeHus: NpsSMON U IIOCKOCTH B
IPOCTPAHCTBE, u MIPUBOIUTH
WUIIOCTPUPYIOIIME  IPUMEpPHl U3
OKpYXKaroIen 00CTaHOBKH;
(dhopmynupoBaTh olpezeeHue
napaielbHbIX NPSAMONH U IUIOCKOCTH,
(dhopmynupoBaTh U JIOKa3bIBaTh
YIBEP)KACHUS O  MapajuieNbHOCTU
NpsIMOM H  TUIOCKOCTH (CBOWCTBA W
OpU3HAK);  pelmars  3aJa4d  Ha
BBIUMCIEHUS W J0Ka3aTelbCTBO,
CBSI3aHHBIE co B3alMHOM
pacnoiaoKeHne MPSIMBIX U INIOCKOCTEH.
OOBSCHATH, KaKHE BO3MOXHBI CIy4au
B3aMMHOIO  pAaCHOJOXKEHHS  JBYX
MPSIMBIX B IPOCTPAHCTBE, U IPUBOANTD

4,5




Terpasap u napajuiesenunes

KonTtponsHas padota Ne2

ZauétNel

WITIOCTPHUPYIOIINE MIPUMEPHI;
(hopmynupoBaTh olpezencHue
CKPEIIMBAIOLIHXCSI MPSIMBIX,
(hopmynupoBaTh u JIOKa3bIBaTh
TEOpPEMY,  BBIPQXKAIOUIYI0  MPU3HAK
CKPEIIMBAIOLIHXCSI MPSIMBIX, u
TEOpEMYy O IUIOCKOCTH, MPOXOIsIeH
yepe3 Oy U3 CKpEIIUBAIOMINXCS
OpSAMBIX M IapajuIeNbHOM  APYrou
MPSIMOM; OOBACHATH, KaKHe JiBa JIyda
Ha3bIBAKOTCs COHOITpaBJICHHBIMH,
(hopMyIHpOBaThH " JIOKa3bIBaTh
TEeopeMy 00 yriax c
COHOIIPaBJICHHBIMU CTOpOHaMMU;,
OOBSCHATH, YTO HA3BIBACTCA YTIOM
MEXIY MEepeceKarOMIMHUCS MPSIMBIMH
U YIJIOM MCXKAY CKpCHIMBAIOIMIMMHCIA
OpsAAMBIMM;  pellaTh  3a4ayd  Ha
JIOKa3aTeNbCTBO, CBSI3aHHBIE co
B3aMHbIM PacCIIOIOKCHUEM ABYX
IpAMBIX W YIJIOM MEXKAY HHUMU.
DopMyIupoBaTh OIIPENENICHUE
napaieIbHBIX TUIOCKOCTEH,
(hopMyIHMpOBaThH " JIOKA3bIBaTh
YTBEP)KJECHUS O IPU3HAKE U CBOMCTBAX
napasieIbHbBIX IUTOCKOCTEH,
HCIIOB30BATh JTH YTBEPXKIEHUA IIPU
pemeann 3amad. OOBSICHATH, KakKas
¢durypa HasbpIBaeTCs TETPAdAPOM |
KaKas napaJuIeNenuIenom,
MOKa3bIBaTh HA YEPTEXKaX W MOJEISIX
WX  OJEMEHTBHl, H300pakatb ITH
dburypsl Ha PHUCYHKaX,
WLUTIOCTPUPOBATh C WX TIOMOIIBIO
pa3IYHbIe ciIydan B3aHMHOT'O
PaCTIONOXKEHUS TIPSIMBIX U TUTOCKOCTEN
B IPOCTPaHCTBE; (OPMYIHPOBATh W
JIOKa3bIBATh YTBEpKIEHUS 0
CBOMCTBax napa’sienenumnes;
OOBSICHITD, YTO HA3BIBAETCS CEUCHHEM
TeTpasapa (mapannenenunena),
pemars 3aJadd  Ha  I[IOCTPOEHHUE
CEUCHUI TETpa’ipa u
napaJureNenumeaa Ha YepTexax.

IHepnieHAMKYJISIPHOCTD
NPSAMBIX H INIOCKOCTEH

17

[lepneHIMKYIAPHOCTD
MIPSIMON U TJIOCKOCTH

Ilepnenpukynsp u
HAaKJIOHHBIE. YTOJI MEXIY
IIPSIMOM U IJIOCKOCTBIO

DopmynrpoBaTh olpeeneHre
NEePICHIUKYIAPHBIX HPSIMBIX B
npocTpaHcTBe; (OpPMYIUpOBaTH |
JIOKa3bIBaTh JIeMMy 0
NEPIEHUKYJIIPHOCTH IBYX
napajjiefbHbIX HPSMBIX K TPEThEH;
DopmynrpoBaTh olpezeneHre
MPSIMOIA, MEePHEHANKYIISIPHOU K
IUJIOCKOCTH, u OPUBOJUTH
WUIIOCTPUPYIOIIME  IPUMEpPHl U3
OKpYXKaroIen 00CTaHOBKH;
(dhopmynupoBaTh u JIOKa3bIBaTh
TeopeMbl (IpsSMYH0O W OOpaTHyI0) O
CBSI3M MEXKIY O HapaJuleIbHOCTH
OPSAMBIX U UX MEPIEHIUKYIIPHOCTHIO
K TJIOCKOCTH, TEOPEMY, BBIPAXKAIOLIYIO

2.4




JIByrpaHHBIN yroJl.
[lepneHUKYIAPHOCTD

IJIOCKOCTEN

KontponsHas pabora Ne3

3auétNe2

MIpU3HAK NepIeHINKYIIPHOCTH
NpsIMOM U TUIOCKOCTH, U TEOpEMY O
CYILIECTBOBAHUM W E€IUHCTBEHHOCTHU
NpsIMOH, TPOXOASIIEH uepe3 NaHHYIO
TOYKY M  TEpPHEeHAUKYISIPHOH K
JTaHHOM IJI0CKOCTH; PemaTth 3a1aun Ha
BBIUMCIEHUE M JI0Ka3aTeNbCTBO,
CBS3aHHbBIE C MEPHEHIUKYIIPHOCTHIO
npsaMor U IOCKOCTH. OOBSACHAT, YTO
Takoe MEepIeHAUKYJIAp U HaKIOHHAs K
TIJIOCKOCTH, 4TO Ha3bIBaeTCA
MPOEKIUEN HaAKJIOHHOI, 4qTOo
Ha3bIBA€TCs PACCTOSHHUEM: OT TOYKHU
bil) TJIOCKOCTH, MEXTY
MapaJuIeTbHBIMU TUIOCKOCTSIMH, MEXKITY
NapajieIbHbIMU IIPSIMOU u
TIJIOCKOCTBIO, CKpEIUBAOLTIMHUCS
MPSIMBIMH; (dhopmynupoBath u
JIOKa3pIBaThb  TEOpeMy O  Tpex
MEepIEeHANKYISIpaX M TPHUMEHATH ee
NpU pElIeHUH 3a/1a4; OOBICHATH, YTO
TaKO€ OPTOTOHAJIbHAS MPOEKITUS TOUYKH
(purypsr) Ha IIJIOCKOCTb, u
JIOKa3bIBaTh, YTO IPOEKUMEN NIpsIMON
Ha TUIOCKOCTh, HE MEPIEHINKYIISIPHYIO
K OJTOH MpsAMOM sBISETcs npsMas;
OOBSICHATH, YTO HA3BIBAETCSA YTIIOM
MEXKAY TMpSAMOM M IUIOCKOCTBIO U
KaKMM CBOMCTBOM OH o00JagaerT;
OOBSICHATH, YTO TaKO€ LEHTpaIbHAas
mpoekmuss  Touku  (purypel) Ha
mI0cKoCTh. OOBSACHATH, Kakas (purypa
Ha3bIBAECTCS JBYTPAHHBIM YIJIOM M KaK
OH U3MeEpsSETCs; NTOKa3bIBaTh, YTO BCE
JIMHEHHbIE YINbl JIBYTPAHHOIO YyIJa
paBHBI JpPYr ApPYTy; OOBACHATH, HTO
TaKo€ Yroj MexAy MepeceKaronuMucs
IJIOCKOCTSIMU U B KaKUX MpeAenax OH

HU3MEHSIETCS, (hopMyITupoBaTh
orpeneneHue B3aMMHO
TIePTICHIUKYIISIPHBIX IIJIOCKOCTENA,
(hopMyTupoBaTh u JIOKa3bIBaTh
TeopeMy o MIPU3HAKY
NEPICHIUKYIIIPHOCTH JBYX
IUIOCKOCTEN; OOBSCHSITD, KaKoH
napaieenune Ha3bIBAETCS

OPSAMOYTOJbHBIM, (OPMYIHPOBATE H
JIOKa3blBaTh  YTBEPXKAEHUS O €ro
CBOMCTBax; OOBSACHITH, Kakas (urypa
Ha3plBa€TC] MHOTOTpaHHbIM (B
YaCTHOCTH, TPEXI'PAaHHBIM) YIJIOM H
KaK Ha3bIBAIOTCS €ro 3JEMEHTHI, KaKoh
MHOTOTPAaHHBIA ~ Yrol — Ha3bIBAeTCs
BBIITYKJIBIM;  (DOpMYNIHPOBATh u
JIOKa3bIBaTh YTBEP)KJIEHHE O TOM, 4TO
KaKIbIH IUIOCKMHA yroJl TPEXI'PaHHOrOo
yIia MEHBIIE CYMMbI IBYX JpPYyTHX
IUIOCKUX YIJIOB, H TEOPEMY O CyMMeE
MIJIOCKUX yIJI0B BBIITYKJIOTO
MHOI'OTPaHHOr'0 yria, pemaTth 3aJadu




Ha JI0KA3aTeNIbCTBA C MCIIONb30BAaHUEM
TEOPEM O  NEPHEHAUKYISIPHOCTH
NpsAMBIX W IUIOCKOCTEH, a TaKXKe
33744 Ha IIOCTPOEHUE CEUEHUU
MPSAMOYTOJIBHOIO NapajlieienuIeaa Ha
YyepTexe. Hcnonb3oBath
KOMIIBIOTEPHBIE  MPOrpaMMbl  IIPU
HN3Yy4YCHUU BOIIPOCOB, CBA3AHHBIX CO
B3aUMHBIM PACIIOJIOKCHUCM NIPAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.

MHOrorpaHHuKH 14
[TonsiTHE MHOTOTpaHHUKA. 3
[Ipu3ma
[Tupamuna 4
[IpaBuIBHBIE MHOTOTPAHHUKH 5
KonTpomnbHas pabota Ne4 1
3ayéTNe3 1

OOBsICHATH, Kakas (UTrypa Ha3bIBACTCS
MHOTOTPAaHHUKOM W KaK Ha3bIBAIOTCS
€ro 3JIEMEHTHI, KaKOW MHOTOTPaHHHUK
Ha3bIBACTCS BBITYKIBIM, TPHUBOAHUTH

HpI/IMepI)I MHOFOFpaHHI/IKOB;
OOBSICHSTD, 4To TaKkoe
TEOMETPUIECKOE TeJo;
(hopMyIMpOBaThH " JIOKa3bIBaTh

TeopeMmy OWnmepa s BBITYKIBIX
MHOTOTPaHHUKOM; OOBSCHATh, KaKOH
MHOTOTPaHHUK Ha3bIBAETCS MPU3MON U
KaK Ha3bIBAIOTCS €€ JJIEMEHTHI, Kakas
npusMa Ha3bIBACTCSA MIPsIMOHA,
HaKJIOHHOM, TTPaBUILHOMN,, N300paaTh
NPU3MBI HA PUCYHKE, OOBSICHSATH, YTO
Ha3bIBaeTCs  IUIOMIAJBI0  TIONHOW
(OOKOBOI) TMOBEPXHOCTH TPHU3MBI, H
JIOKa3bIBaTh TEOpPEMY O IUIOLIAIX
0OKOBOI TTOBEPXHOCTH TIPSMOM

MIPU3MBL; BBIBOJTUTH bhopmymy
101 x OpPTOrOHAJIHHOU
MOBEPXHOCTH  MHOTOYTOJIbHUKA |
JIOKa3bIBATh MIPOCTPAHCTBEHHYIO

teopemy [ludaropa; pemarh 3amauu
Ha  BBIYHCJICHHE  JIOKA3aTellbCTBO,
CBs3aHHBIC C TpU3MOH. OOBACHATS,
KaKoi  MHOTOTPaHHWUK  Ha3bIBACTCS
NUpaMHUION M KAk Ha3bIBAIOTCSA e
3JIEMEHTBI, YTO Ha3bIBACTCS TUIOMIAIBIO
moHOM ~ (OOKOBO#)  TTOBEPXHOCTH

MTUPAMUIBL; OOBSCHSATD, Kakas
MUpaMUa HAa3bIBACTCA IPABHIBHOM,
JTOKa3bIBATh YTBEpIKICHIE 0

CBOIicTBax ee OOKOBBIX pebep W
OOKOBBIX TpaHel U TeopeMy 0 OOKOBOH
MOBEPXHOCTU MPAaBUIBHON MUPAMUIBI;
OOBACHATh, KaKOM  MHOTI'OTPaHHHUK
Ha3bIBACTCS yCEUEHHOH NMUpaMuAON U
KaK  Ha3bpIBAIOTCSI €€  DJIEMEHTHI,
JOKa3plBaTb TEOpEMY O IUIOMAAU
OOKOBOIl  ITOBEPXHOCTH MPABUIIEHON
yCEeUeHHON MUpPaMUJIBL; PelIaTh 3a1a4uu
Ha  BBIYMCJIEHHE  JIOKA3aTelIbCTBO,
CBSI3aHHBIE C MUPaMHUJAMH, a TaKKe
3aJaud  Ha IOCTPOEHHE CEeYEHHH
nupamMu Ha deprexe. OOBACHATS,
Kakue TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHTEIIEHO
TOYKM (TMPSAMON, TUIOCKOCTH), HTO
Takoe 1eHTp  (och,  TMJIOCKOCTB)
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CUMMETpUH  (UTYpBI,  TPUBOAMUTH
MIpUMEpPBI ¢buryp, o0naaommx
JJIEMEHTaMH CUMMETPUH, a TaK XKe
OprUMepbl CHMMETPHH B apXHUTEKTYDE,
TexHHKe, npupozae; OOBACHITH, KaKOH

MHOTOTPaHHUK Ha3bIBAaETCS
MpaBUJIBHBIM, JOKa3blBaTh, UYTO HE
CYII[ECTBYET MIPaBUILHOTO

MHOI'OrpaHHUKA, TpaHAIMU KOTOPOro
SABJIAIOTCA TIPaBUJIbHBIC n-erJ]I)HI/IKI/I

npu n>6; OOBSCHSTD, Kakue
CYLIECTBYIOT ~ BHJIBl  NPaBHIBHBIX
MHOTOYT'OJILHUKOB u KaKUMH
JJIEMEHTaMH CUMMETpUH OHHU
00J1a1aroT. Hcnons3oBath

KOMIIBIOTEPHBIE ~ NPOrpaMMbl  IIpU
U3Y4eHUH TeMbl KMHOTOIrpaHHHUKNY.

3aKJII0uYnTeIbHOE 6
IMMOBTOPEHUE KypcCa
reomerpuu 10 kiaacca
11 knace

OObsICHATD, 4TO Takoe | 36,7

n JIMHAP, KOHYC U 1ap 16 LWIMHAPUYECKAsT IIOBEPXHOCTb, €€
oOpasyromasi ¥ OCb, KakKoe Telo
Ha3bIBACTCs OUJIMHAPOM u KaK
Ha3bIBAIOTCSI €r0  JJIEMEHTHhI, Kak

Humaap 3 MOJTYYUTh IWIMHIP TYTEM BpalleHUs
NPSMOYTOJIbHHKA, n300paxaTh
[WIMHJIP ¥ €T0 CEYEHHs TUIOCKOCTHIO,

Komnyc 4 npoxozsen yepes och, M
TUIOCKOCTBIO,  TEPIICHANKYISPHOH K
oCH; OOBSICHATB, YTO MPHHUMAETCS 32
wiomanas  OOKOBOM  TOBEPXHOCTH

Coepa ! WIMHPA, ¥ BBIBOAUTH (OPMYIIBI IS
BEIUMCIIEHUST OOKOBOW W  TIONHOU
MOBEPXHOCTEH  NWJIMHIpA, peniaTh

KontponbHas padoTa Ne5 1 3a7a49u Ha BBIYHCIICHNE "
JIOKa3aTeNbCTBO, CBsI3aHHBIC c

3ayéTNod 1 nmumaHAPOM. OOBSICHATH, YTO TaKoe
KOHHUYECKast MOBEPXHOCTD, ee

oOpasymoiasi, BepIIiHA H OCh, KaKOe
TEI0 HAa3bIBaeTCs KOHYCOM H Kak
Ha3bIBAIOTCS €ro  DJEMEHTHI, Kak
MONMYYUTh KOHYC IIyTEM BpAIeHUS
MPSIMOYTOJTFHOT'O TPEYTOJIbHUKA;
n300pakaTb KOHYC H €ro Ce4eHus
TJIOCKOCTBIO, TIPOXOJIAIIEH 4Yepe3 OCh,
U TUIOCKOCTBIO, TIEPIICHINKYISPHON K
oCH; OOBSICHATH, YTO MPUHUMAETCS 32
IIOMAaas  OOKOBOW  TMOBEPXHOCTHU
KOHYCa, W BBIBOJUTH (OPMYINBI s
BBIYMCIECHUS OOKOBOM M  IIOJHOH
MOBEPXHOCTEH KOHyca; OOBSICHSTH,
KAaKO€ TEeIO Ha3bIBAETCS YCEUYEHHBIM
KOHYCOM M KaK €ro MoJy4uTh MyTeM
BpALLECHUS NIPSIMOYTOJIIBHON Tparenuu,
BBIBOJIUTH (DOPMYILY JIsi BBIYHCICHUS
OOKOBOIf TIOBEPXHOCTH YCEUYEHHOIO
KOHYCa, pemarhb 33149 Ha




BBIYHMCIICHHE M JIOKA3aTEIbCTBO,
CBSI3aHHBIC C KOHYCOM M YCCUCHHBIM
KOHYCOM. DopMynupoBaTh
onpenenenuss cdeppl W Imapa, HX
LEeHTpa, pagduyca H  JHAMETPa;
UCCIIEI0BATh B3AaMMHOE PACIIONOKCHUE
cdepbl U IIOCKOCTH, (HOPMYIUPOBATH
ONpe/IeNICHNEe KacaTeIbHOW IIOCKOCTH
K  cdepe, dbopmynupoBaTh U
JIOKa3bIBaTh TEOPEMbI O CBOWMCTBE M
NpU3HAKEe KAacaTeIbHON IJIOCKOCTH;
O6BHCHHTB, qTO IMPUHUMACTCA 3a
wiomanas cheppl W Kak  OHA
BBIpaKaeTcss uepe3 pajguyc cdepsl;
HCCIIE/IOBATh B3AaMMHOE PACIIONOKCHUE
chepbl U TPSIMOK; OOBSICHATH, Kakas
chepa Ha3pIBaeTCs BIKMCAHHOW B

MATHHAPUYIECKYIO (KOHMYECKYIO0)
MOBEPXHOCTh M  KakKue  KpHUBBIE
MOJIY4aTCsl B CEUYEHUSIX
HWJIMHAPUYECKON u KOHHUYECKOH
IIOBEPXHOCTEN pa3sIu4YHBIMU

IUIOCKOCTSIMH; ~ pelIaTh 3aJadd, B
KOTOPBIX (QUTYPHPYIOT KOMOWHAIMH
MHOTOTPaHHUKOB M Tel BPAIICHHUS.
Hcnone3oBath KOMITBIOTEPHBIE
MIPOrpamMMBbl npu W3YdIEeHUHN
IIOBEPXHOCTEH U TeJ BpalIeHUsL.

OOBACHATH, KaK U3MEPSIOTCS 00BEMBI
TEJ, IPOBO/S AHAJIOTHIO C U3MEPEHHEM
tomaaei MHOT'OYTOJIEHUKOB;
(dbopMynpoBaTh OCHOBHBIE CBOMCTBA
00BEMOB M BBIBOJUTH C MX IOMOIIBIO
thopmyny obbemMa TPSIMOYTOIHHOTO
napasutenenunena. GopmynupoBats u
JIOKa3bIBaTh TEOpeMBl 00 oOBeMe
OpSMOM PU3MBI U 00BbEME IMITHHIPA;
pemaTth  3amadd,  CBS3aHHBIE  C
BBIYHCIICHHEM OOBEMOB JTHUX Tell.
BeiBomuTe MHTErpanpHyo (Gopmyiry
JUIL  BBIYMCICHUS OOBEMOB Tel U
JIOKa3bIBaTh C €€ TOMOIIBI0 TEOPEMBI
00 oObemMe HAKIOHHOW MPHU3MBL, 00
o0beme mmpamuiel, 00 o0beMme
KOHYyCa; BBIBOAUTH (OopMynBl Is
BBIYHCIICHAS O0BEMOB  YCEUECHHOM
OUpaMUIbl W YCEYEHHOro KOHYCa;
pemiaTth  3aJadd  CBS3aHHBIE  C
BBIYHCIICHHEM OOBEMOB OTHUX Tell.
@®opmynmupoBaTh M JOKa3bIBaTh
TeopeMy 00 oObeme Imapa U C ee
HOMOIIBIO BBIBOJHUTH (HOPMYITY IS
BBIYHCIICHUST ~ O0BEMOB  IIapOBOTO
CerMEHTa M  LIapOBOIO  CEKTOpa;
pemwiaTb  3aJa4d  CBA3AaHHBIE  C
BBIYUCIICHHEM OO0BEMOB Ppa3IMYHBIX
Tel.

4,6,7

O0BéMBI T 17
O06BEM IPSIMOYTOJILHOTO 2
napauiesienumnea
OOBEMBI IPSMOM TTPU3MBI U 3
WIAHIPA
OOBEMBI HAKIIOHHOW TTPU3MBI, 5
MUPaMUIbl H KOHYCa
O0bBEM 1Iapa 1 TIoMAIhL 5
chepsl
Kontponsnas padora Ne6 1
3auérNe5 1

BekTopsl B 6

DopMynrpoBaTh OlIpesieNieHne
BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U

1,4




NPOCTPAHCTBE

[TonsTue BexTopa B
MPOCTPAHCTBE

Cio)xeHne U BBIYUTAaHHE
BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha YUCIIO

KomrutanapHsie BEKTOPBI

3auétNe6

PaBHBIX BEKTOPOB, MPUBOIUTH
npuMepsl  (PUBMYECKHX  BEKTOPHBIX
Benu4rH. OOBSICHATB, KaK BBIBOAATCS
JIEUCTBUS CIIOKEHUS BEKTOPOB,
BBIUUTAHUS BEKTOPOB M YMHOXCHHUE
BEKTOpa HA  YHCJO, KaKUMHU
CBOMcTBaMU OHU 00JIaAIOT, YTO TAKOE
NpaBUIO  TPEYTroNbHUKA, IMPAaBHIIO
napasulesiorpaMma u MIPaBUIIO0
MHOT'OYT'OJIbHUKA CJIO)KEHHSI BEKTOPOB;
pemiaTh  3aJa4M,  CBS3aHHBIE  C
JEHCTBUSIMH Haj BEKTOpaMH.
OOBSICHATS, Kakue BEKTOPBI
Ha3bIBAIOTCS KOMIUTaHAPHBIMU;
(hopmynupoBaTh u JIOKa3bIBaTh
yTBEpKACHUE 0 NpU3HAKE
KOMIUTAHAPHOCTH  TPEX  BEKTOPOB;
OOBSCHSTh, B YEM COCTOUT TPABHIIO
napajulefieunena  CIOXKEHUs  Tpex
HEKOMIITAaHAPHBIX BEKTOPOB;
(hopmynupoBaTh u JIOKa3bIBaTh
TEOpEeMy O Da3JIOKEHHH JH000ro
BEKTOpa o Tpem JTAHHBIM
HEKOMILUIaHAPHBIM BEKTOPaM;
NPUMEHSATh BEKTOPHI TIPU  pEIICHUH
TreOMETPUYECKUX 3aJ1ay.

MeToa KOOPpAMHAT B
NMPOCTPAHCTBE.
JIBuKeHust

15

Koopnunatel Touku u
KOOpPJIUHATHI BEKTOPa

CkansipHO€ Mpou3BeIeHNE
BEKTOPOB

JIBH>KEHUS

KounTtponsnas pa6ora No7

3auétNe7

OOBICHATS, KakK BBOJIATCS
MIPSIMOYTOJIbHAS CHCTEMa KOOPIWHAT B
MPOCTPAHCTBE, KaK  ONPEACISIOTCS
KOOpJIWHATHEI TOYKA ® KaK OHHU
Ha3BIBAIOTCS, KaK  OMNPEACISIOTCS
KOOPJIMHATHI BEKTOPA;
(hopMyIHUpOBaTh u JIOKa3bIBaTh
YTBEPKACHUS: O KOOPAMHATAX CyMMBI
M Ppa3HOCTH JBYX BEKTOPOB, O
KOOpIMHATAX TIPOM3BEICHUS BEKTOpA
HA  YHACIO, O CBS3H  MEKIYy
KOOpIUHATAMH BEKTOpa u
KOOpIAMHATAMH €r0 KOHIIA W HaJaja,
BBIBOAWTh W  HWCIIONB30BAaTh  IPHU
pemreHuu 3amad GOpMyIbl KOOPIUHAT
CepeaNHBI OTPE30K, JUITMHBI BEKTOpa U
pacCTOSIHUSI MEXIy IBYMS TOYKAMH;
BEIBOJTUTH ypaBHEHHs Cephl TaHHOTO
paamyca ¢ MEHTPOM B JIaHHOW TOYKE.
OOBACHATh, KaK OIPENeNseTcs Yyroi
MEKIy BEKTOpamu; (OPMYIHPOBATH
orpeneneHne CKaJISIPHOTO
TIPOU3BEICHUS BEKTOPOB;
(hopmynrpoBaTh U JTIOKa3bIBATh
YTBEpXKIEHUST O TO  CBOMCTBAX;
OOBSICHATH, KaK BBIYHCIHTH  YTOI
MEXy IBYMsI TIPSMBIMH, a TaKXKe yroll
MEKAYy TOpsSMOM UM IIOCKOCTBIO,
UCIIONIb3Ysl BBIPAXKEHUE CKAISIPHOTO
MPOU3BEACHUS BEKTOPOB 4Yepe3 HUX
KOOpDJUHATHI; BBIBOJUTH YpaBHEHUE
IUIOCKOCTH, npoxosien yepes
JAHHYIO TOYKY U IEpIEeHIUKYISIPHON
K JIaHHOMY BEKTOpy, H (opMyiy
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pacCTOSIHUSL OTTOYKH [0 IIOCKOCTH;
NPUMEHSITh BEKTOPHO-KOODPIMHATHBIN
METO/] TIPHU PEIICHUU TeOMETPUYCCKUX
3aga4.  OOBACHATH, 4YTO  TaKoe
oToOpakeHUe TMPOCTPAHCTBA HAa ce0s U
B KaKOM CiIyya€ OHO Ha3bIBaeTCs
JIBIDKCHUEM MIPOCTPAHCTBA;
O6T>)1CHSITI>, YTO TaKO€ NIEHTpaJIbHasi
CUMMETpU, oceBaid CUMMETpH,
3C€pKaJibHad CUMMETpPUA u
napajuieNbHbIA IIEPEHOC,
00OCHOBBIBATH YTBEPXKACHUS O TOM,
YTO 3TH OTOOpaKEHHUsS MPOCTPAHCTBA
Ha cebst SABJISIFOTCA JBHKXCHUAMMU,
OOBSCHSTH, 4YTO TaKOE IEHTPAILHOE
nogooue (romoterus) u
npeoOpa3oBaHusi TOJ00MS, Kak ¢
MOMOIIIbI0  TIPE0Opa30oBaHUs MOI00MUS
BBOJIUTCS MTOHSITHH MOJIOOHBIX (UTYD B
IMPOCTPAHCTBE; MNPUMCHATH IABUKCHUA
W I[peoOpa3oBaHUsl MOAOOMS  IIPH
pEIIeHUU TEOMETPHUYECKHX 3a/1aY.

3ak/IlouuTeIbHOE 14
IMMOBTOPCHHE IIPH
MOArOTOBKE K UTOr0BOM
aTrreCcranmu 1o
reoMeTpuHu
Bcero 136
HTroro 340
10-11 kiacc (6 yacoB B HeleJI0)
Yray0aéHHbli yPOBeHb
Paznen Tembl Koua-Bo | XapakTepucTHKa OCHOBHBIX
nmporpa yacoB BUI0B 1€ATCJIBHOCTH
MMbI YUYCHHKA
10 kaacce
Haxomnts CyMMY Oeckoneuno | 1,2,4
JlelicTBUTENLHBIE 18 yOBIBatomen TeOMETPUYECKON
MIPOrPECCUU. IIepeBoouTh
quciia OECKOHEUHYIO TIEPHOIHUECKYI0 IPOOb
B OOBIKHOBEHHYIO Npo0b. [IpuBoanuTh
[ Llenble u panMoHaIbHBIE 2 NpUMEPHl  (IaBaTh  OMNPEJIETIEHHUE)
= HcIa apupMeTHIeCKuX KOpHei
= JleHCTBUTEIbHbIC THCITA 2 HaTypaibHOU creneHu. IloscHATH Ha
5} HpUMepax IMOHATHE CTENEHH C JF00BIM
ot BeckonedHo yopiBatomias JIeHCTBUTEINEHBIM MOKA3aTEeNIEM.
q FeOMETPHUICCKasA MMPOrpeccus 2 [lpumensaTy mpaBmina JIEHCTBHH ¢
ApHMeTHIECKHiT KOPEHb pamvKamaMd, — BBIDOKCHUSMH  CO
< HaTypaNbHON CTeNeHH CTENEHSIMHU c panuoHaIbHBIM
4 MOKa3aTeaeM (;ro0OBIM
Crenenb ¢ palMoHaIbHBIM U JNEWCTBUTENbHBIM TI0OKa3aTelaeM) MpH
JIEACTBUTEIIbHBIM 5 BBIYHMCIICHUSAX M IpeoOpa3oBaHUSIX
IIOKa3aTeIIMU BbIpakeHUU. JloKa3bIBaTh TOXKJIECTBA,
ypOK O606H_ICHI/I5[ u 2 coAcpKamue KOpPEHb HaTypaJ'IBHOf/i




CHUCTEMATU3allUU 3HAHUU

Kontponsnas padora Nel

CTElIEHH W CTCNEHH C JI0OBIM
JIeCTBUTENBHBIM TIoKa3aTesneM,
OpUMEHSs  pa3dudHble  CIOCOOBI.
[IpumensTe yMeHHs TpeoOpa30OBHIBATH
BBIP@XEHHSA U JOKa3bIBaTh TOXKIECTBA
IpU pEUIeHUH 3a/1ad MOBBIIIEHHOU
CII0)KHOCTH

CrenenHasi QyHKIHA

18

Crenennas ¢pyHkuus, eé
CBOMCTBaA U rpadux

B3aumHo oOpaTHbIEe QyHKIMH

PaBHOCWIIBHBIE ypaBHEHMS U
HEPABCHCTBA

HppanmonanbHble ypaBHEHUS

HppannonanbHbie
HEpaBEeHCTBA

Ypox 06001eHNST 1
CHUCTEMAaTU3ali 3HAHUH

KontponpHas padorta Ne2

Io rpadukam cTeneHHBIX QYHKIHIA
(B 3aBUCHMOCTH OT TIIOKa3aTels
CTETIEHU) OINMCHIBATH UX CBOWCTBA
(MOHOTOHHOCTB, OTPaHHUYEHHOCTD,
YETHOCTh, HEUETHOCTH). CTPOUTH
CXEeMaTH4YecKH TpaduK CTEIEeHHON
GyHKIMM B 3aBUCUMOCTH  OT
NPUHAIIEKHOCTH MoKazares
CTETIeHH (B aHAIUTHYECKOU 3arncu
paccmatpuBaeMoil  QyHKIUH) K
OIHOMY ¥3  paccMaTpUBaEMBIX
YHCIIOBBIX MHOJKECTB (pu
noKazaresix, MIPUHAIIEKATIX
MHOXECTBY IENBIX YHCEN, TpH
JIIOOBIX IEHCTBUTEIILHBIX
MoKazareisix) M NEepedyucisaTh eé
cBoiicTBa. Omnpenensarb, SBIAETCS
mn ¢yHkuus odpatumoit. CTpouTh
rpaduk CIIOKHOM dbyHKINH,
IpOOHO-pallMOHATFHON  (pyHKIIUM
3JIeMEHTapHBIMU METO/IaMHU.
[TpuBOIUTH TpPUMEPHI CTEHEHHBIX
GyHKIIUK (3aJJaHHBIX C TOMOIIIBIO
bopMyIBI WIIH rpaduka),
obnaiarmux 3a/laHHBIMU
CBOMCTBaMU (Hampumep,
OTPaHUYEHHOCTH). Pa3bsicHsTh
CMBICIT TIEPEYUCIICHHBIX CBOMCTB.
AHanu3upoBaTh MOBE/ICHUE
GbyHKIMI Ha pa3IUYHBIX y4acTKax
obnacTu ompejeNieHus, CPaBHUBATD
CKOPOCTH BO3pacTaHus (yObIBaHMS)

b yHKIHHA. DopmynupoBaTh
oTpeeNeHus MEePEYNCIIEHHBIX
CBOMCTB. Pacrio3naBatp

pPaBHOCWIIbHBIE  [peoOpa3oBaHus,
npeoOpa3oBaHus, NPUBOJAIINE K
YPaBHEHHUIO-CIEeACTBUO.  Pemate
IpocTeNIne VppalMOHAIbHbIE
YPaBHEHUH, MppalOHaJIbHbIE
HEPAaBEHCTBA M HUX  CHCTEMBI.
Pacnio3naBate rpadMKu M CTPOUTH
rpaduKyd  CTENEHHbIX (YHKUHUH,
UCIIOJIB3YS rpadonoCTpOUTENH,
u3y4yaTh CBOMCTBa (PyHKUMH MO HX
rpagukam. DopMynupoBaTh
TUIOTE3bl O KOJMYECTBE KOpPHEH
YpaBHEHUH, COJIEpIKAIINX
CTeneHHble (DYHKIMHU, U TPOBEPSAThH
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uX. BpImonHATe mpeoOpazoBaHUs
rpauKOB CTENEHHBIX (YHKIHUIL:
napajuieIbHbIN IIEPEHOC,
pacTshkeHue (C)KaThe) BIOJIb OCH
opaMHAT (TMOCTpOEHUE TpaUKOB C
MOJYJISIMHM, TIOCTPOEHHE Tpaduka
obpatHoii ¢yHKIMH). [IpuMEHATH
CBOWCTBA CTENEHHOU (DYHKUIUU MPH
pelIeHNH TPHUKIAAHBIX 337a4 |
3a/1a4 OBBIIIEHHON CIIOKHOCTH

IHoka3areabHast 12
bynkuus

[lokazarenpHas pyHKLHUSA, €€ 2
CBOMCTBaA U rpaduk
[Toka3arenbHble ypaBHEHUS 3
[Toxa3aTenpHBIC HEPABEHCTBA 3
CucTeMbl MOKa3aTeIbHBIX 2
YpaBHEHUH U HEPABEHCTB
Ypox 06001eHNST 1 1
cHCTEeMaTH3aIlMuY 3HAHUI
KonTtponbHas padorta Ne3 1

I[lo rpadukam  moxazaTenbHOU
(GYHKIIMM ONMUCHIBATH €€ CBOWCTBA
(MOHOTOHHOCTb, OI'PaHUYEHHOCTD).

[IpuBouTH IIPUMEPBI
IIOKa3aTEIbHOU ¢byHKIMH
(3a1aHHON ¢ MOMOUIBI0 (POPMYIIBI
uin  rpaduka),  oOmanaromien
3aITaHHBIMU CBOIICTBaMU
(Hampumep, OTPaHUYEHHOCTH).
PazpscHATh CMBICIT
TIEPEYNCIEHHBIX CBOJCTB.
AHanu3upoBaTh HOBEICHUE

GyHKIMI Ha pa3IUYHBIX ydacTKax
o0yacTu ompenereHus, CpaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHMS)

GYHKITUH. dopMynupoBaTh
oTpeeNieHus MIEPEUNCIICHHBIX
cBoiicTB. Pemares  mpocreiiime
MoKa3aTelbHbIE ypaBHEHUS,

HEPAaBCHCTBA n ux CHUCTCMHEI.
Pemrate nokasaTennHBIE YpaBHCHUSA
METOJaMU Pa3I0KCHUA Ha
MHOXHUTCIIN, crmocoOOM  3aMEHBI
HEHU3BCCTHOI'O, C HCIIOJIB30BaHHEM

CBOJCTB GbyHKIMH, peuarpb
ypaBHEHUS, CBOJIALIIUECS K
KBAJIpaTHBIM,  HPPAIMOHAIBHBIM.
Pemats MOKa3aTeIbHbIE

YPaBHEHUs, NPUMEHSAA pa3Iu4HbIE
metoasl. Pacno3HaBare rpaduku u
CTpPOUTh TIpaduK MOKa3aTeIbHON
byHKIMY, UCIOJIb3Ys
rpaonocTpouTey, U3y4aTh
CBOMcTBAa (PYHKIMH IO rpadukam.
@opMynupoBaTh  TUNOTE3BI O
KOJIMYECTBE KOPHEH ypaBHEHHI,

coJieprKaIluX NOKa3aTeIbHYI0
(GyHKIMIO, MW  TpPOBEPATh  HX.
BoimonssTs npeoOpa3oBaHUs
rpaduka noxasareabHON (YHKIUH:
napajuleIbHbII IIEPEHOC,

pacTsbkeHue (CkaThe) BIOJb OCH
opAMHAT (TMOCTpOeHue rpadukoB ¢
MOJYJISIMHM, TOCTpPOEHHE Tpaduxa
oOparHoil ¢yHkuun). IlpuMeHsTH

2,3,4,6




CBOICTBA MOKA3aTeNbHON (PYHKIIMU
IpY PEeIICHUH MPUKIIAJHBIX 33134 U
3a/1a4 NOBBIIICHHON CIIOKHOCTHU

Jlorapudpmuyeckast
bynkuus

19

Jlorapudmuueckas QyHKIHSL

CaoiicTBa norapupmoB

JlecaTu4HbIE U HaTypajIbHbIE
Jorapu(pmsl

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa U rpaduK

Jlorapudmuueckue
YpaBHEHHUS

Jlorapudmuueckue
HEpaBEHCTBA

Ypoxk 06001IeHHS 1
cCHCTEMaTH3aIlMY 3HAHUI

KontponbHas padorta Ned

BrinonHsaTh MPOCTEUILINE
npeoOpa3oBaHUs
norapu(MHUYECKUX BBIPAKECHUN C
UCII0JIb30BAHUEM CBOMCTB
norapudmoB, ¢ TOMOIIBIO hopmyI
nepexoa. ITo rpaduxy
J0rapuPMHUUECKOM GbyHKIIN
OIIMCBIBATh eé CBOMCTBA
(MOHOTOHHOCTb, TPAHUYEHHOCTb ).
[IpuBouTH IIPUMEPBI
Jorapu@pmMuuecKon ¢byHKIMH
(3a1aHHON ¢ MOMOUIBI0 (POPMYIIBI
uin  rpaduka),  oOmanaromien
3aITaHHBIMU CBOIICTBaMU
(mampumep, OTPaHUYEHHOCTH).
PazpsicHATH CMBICIT
TIEPEYHNCIEHHBIX CBOJCTB.
AHanu3upoBaTh HOBEICHUE
GYHKIIMKA HAa Pa3IMYHBIX y4acTKax
o0nacTu ompenereHus, CpaBHUBATH
CKOPOCTH BO3pacTaHus (yObIBaHUS)
GYHKITUH. dopMynupoBaTh
oTpeeNieHus MIEePEUNCIICHHBIX
cBOiCcTB. Pemarep  mpocreiiime
jgorapudmuyueckre ypaBHEHUS,
jgorapuMuUecKue HEpaBeHCTBA U
170:¢ CHUCTEMBI. Pemratp
jgorapudmuyueckre ypaBHEHUS
pa3IMYHbIMU METOIaMHU.
Pacno3naBath rpaduku U CTPOUTH
rpaduk JorapuMUIecKoi
byHKIMH, WCIOJIB3YS
rpadormnocrpouren, U3y4aTh
CBOMCTBa (PYHKUMU TO Trpaduram,
dopMynupoBatb  TUNOTE3Bl O
KOJINYECTBE KOPHEH YpaBHEHMUI,
coJiepKaluxX  JIOTapu(pMUUIECKYIO
byHKIMIO, W  TPOBEPATH  UX.
Brinonuate npeoOpazoBaHus
rpaduka JorapuMuIecKoi
byHKIMK: TapaielbHBIA TIEPEHoC,
pacTsbkeHue (CkaTtue) BIONb OCH
OopAMHAT (MOCTpOEHUE I'paUKOB C
MOJYNSIMU, TOCTpOoeHHE Tpaduka
oOpatHoil ¢yHkuun). IlpumeHsaTH
CBOMCTBA aorapupMuyeckon
byHKIMH npu penieHuun
OPUKIATHBIX — 33aJa4 M 3a]1ad
MOBBIIIEHHOW CI0KHOCTH

1,2,4,8

Tpuronomerpuveckue
¢ opmy.isl

27

[lepeBonuTe rpamycHyro Mepy B
panuaHHyio U obpatHo. HaxoauTs
Ha OKPYXHOCTH IOJIO)KEHUE TOYKH,

1,4,5,7




COOTBETCTBYIOLICH JAHHOMY
PajimaHHas Mepa yria 1 JEUCTBUTEIILHOMY YUCIy.
[I0BOPOT TOYKH BOKPYT 2 HaxonuTtek 3HaKu 3HaYeHU CUHYCA,
HAYaNa KOOPAMHAT KOCHHYCA, TaHTeHca qHca.
OnpeneeHne cuHyca, ) BhISBIIATE  3aBUCUMOCTD  MEXKIY
KOCHHYCA U TaHTeHca yIia CHHYCOM, KOCHHYCOM, TaHT€HCOM
3HaKy CHHYCa, KOCUHYCA U 1 OAHOTO WM TOTO  X€  yria.
TAHTeHCA [IpuMeHSTh JaHHBIC 3aBUCHMOCTH
3aBHCHMOCTD MERTY AUls I0KA3aTeNbCTBA. TOKACCTBA, B
CHHYCOM, KOCUHYCOM U 2 YaCTHOCTM  HA  ONpPEAeNEHHBIX
TaHT€HCOM OJTHOTO M TOTO )K€ MHOXecTBaX.  lIpAMEHATB  IpH
yria peoOpa3oBaHUSIX M BBIYUCIICHUSIX
Tpuronomerpudeckue 3 (opmymr CBASH
TOKIECTBA TPUTOHOMETPHICCKUAX G yHKIHIA
CuHyc, KOCHHYC U TAHT'€HC 1 yrios o= 0, q)?p MYJIB!
VIJIOB oL H -0 CIIOXEHHS, (OPMYITBI JTBOWHBIX H
MOJIOBUHHBIX  YIJIOB,  (hOPMYJIBI
DOPMYITBI CITOKEHHS 3
CuHyc, KOCHHYC U TaHTEHC 2 HPUBC/ICHHS, (OPMYIEI CYMMb i
JBOIHOTO yria pa3HOCTH CHHYCOB, CYMMBI H
CuHYC, KOCHHYC M TaHTE€HC 2 pastocth HOCHHYCOB,
HOMOBHHHOTO yria TIPOM3BEICHUS CUHYCOB "
KOCHHYCOB.
OpMyIIbI NPHBENCHIA 2 Jloka3bIBaTh TOXECTBA, MMPUMEHSIS
CymMa 1 pasHOCTb CHHYCOB. 3 Pa3sIMYHBIE METOIBI, HCTIOJB3YS BCE
Cymma 1 pasHocTb n3ydeHHble GOpMyIbl. IIpuMeHsTh
goanygoZ BCE  W3yYeHHBIE CBOICTBA W
pox obobmenms - - GopMyItsI npu peleHun
CUCTEMATU3AINY 3HAHUI 2 NPUKTATHBIX  3ajad W 3a7ad
Kontposbras pabora NeS 1 HOBBILIEHHON CIIOKHOCTH
YMeThb HaxOJIUTh apkcunyc, | 1,4,5,7
TpuronomeTpnyeckue 18 apKKOCHHYC, apKTaHrCHC
ypaBHeHUs ACHCTBUTENLHOTO qucra.
[IpumeHsTh CBOHCTBA apKCHHYCA,
apKKOCHHYCa, apKTaHIeHca 4YHCHa.
[TpumeHsTH (hopMyIbI TUIs
YpapHenne cos X = o 3 HaxXOXJICHUs KOpHEH ypaBHEHHIA
cos x=a, sin X = a, tg X = a. YMeTh
_ pemiarthb TPUTOHOMETPHUECKUE
YpasHeH#e sin X = o 3 yYpaBHEHUSL: JIMHEWHbIE
OTHOCUTEIIbHO CHHYyCa, KOCHHYCA,
TaHreHca yria (umcna),
VYpaBHeH#He tg X = o 2 CBOJISIIIMECS K KBaJpaTHbIM U
IpYTUM anredpandeckum
ypaBHEHUSAM nocie 3aMEHBI
Perenne S HEU3BECTHOI'O,  CBOJMAIIMECT K
TPUTOHOMETPHUECKUX POCTEHIIIM
YPaBHEHHH TPUTOHOMETPUYECKUM YPABHEHUAM
Hpumeps! pemenus IIOCJIE PA3JIOKEHUS HA MHOXKUTEIH.
OPOCTEHIINX 2 Pemate opHOpoaHble (mEepBOM U
TPHIOHOMCTPHICCKUX BTOpPOMl  CTENEHM)  ypaBHEHHUS
HCPaBCHCTB OTHOCHUTEIIBHO CUHYCAa U KOCUHYCA,
a TaKkKe CBOJIAIIINECS K
VYpoxk 00o01ieHus u 2 OJIHOPOTHBIM YPaBHEHHSM.
CUCTeMatTu3anun 3HAHUHU Hcnonp3oBaTh METOI




KonTtponsHas padota Ne6

BCIIOMOT'aTEJILHOTO yria.
[IpumensTs METOJ
IIPEABAPUTEIILHON OLIEHKH JIEBOU U
[IPaBOM 4acTe ypaBHEHUsA. YMETb
IIPUMEHATh  HECKOJIBKO  METOJOB
IIpY pELICHUH ypaBHeHus. Pemars
HECJI0KHBIE CUCTEMBI
TPUTOHOMETPUYECKUX YpPAaBHEHMM.
Pemrats TPUTOHOMETPUYECKUE
HEpaBEHCTBA c IIOMOILBIO
€IMHUYHOMN OKPYXHOCTH.
[IpumensTs BCE H3y4YCHHBIC
CBOMCTBA M CHOCOOBI pEIICHUS
TPUTOHOMETPUYECKUX YPABHEHUU U
HEPaBEHCTB pu peuieHnu
NPUKIAAHBIX  334a4 W 3a1ad
MOBBIIIEHHON CI0KHOCTH

HTorosoe moBropeHue

24

11 kiacc

Tpuronomerpuyeckue
bynkunn

20

O6mactp onpeneneHus u
MHO>KECTBO 3HAUCHUU
TPUTOHOMETPUIECKUX

byHKIMHA

YETHOCTH, HEUETHOCTD,
MePUOINIHOCTD
TPUTOHOMETPUICCKUX

byHKIMHA

CBOMCTBO (YHKIIMH y = COS X
u eé rpaduk

CBOWCTBO yHKIMH y = Sin X
u eé rpaduk

CBOMCTBO QyHKIMH Y = tg X
u e rpaduk

Ob6patHble
TPUTOHOMETPHUYECKHE

GbyHKITIN

Ypok 060011eHus u
cUCTEeMaTH3aIluy 3HAHUI

KonTtponsHast padota Nel

I[To rpadukaM QyHKUIMN OMUCHIBATDH
uX  cBoiicTBa  (MOHOTOHHOCTH,
OTrPaHUYEHHOCTb, YE€THOCTD,
HEYETHOCTD, MIEPUOJUYHOCTB ).
[TpuBomuTe mpuUMepbl  (GYHKIMHA
(3amaHHBIX C TIOMOIIBIO (hOPMYIIBI
i  rpaduka),  oOIagaroIIMX
3aJaHHBEIMUA CBOMCTBaMU
(Hampumep, OTPAaHUYEHHOCTH).
Pa3bsacHATh CMBICIT
MEePEYUCIICHHBIX CBOJCTB.
N3o0pakath TpaduKu  CIOKHBIX
byHKIUH C IIOMOILBIO
rpadormnocrpoutesneif, OMUCHIBATh
uX cBoicTBa. Pemare mpocreitme
TPUTOHOMETPHUUECKUE

HEPaBEHCTBA, HCHOIB3Yysd Trpaduk
¢byukuuu. Pacno3naBate rpaduku
TPUTOHOMETPUYECKUX  (YHKIUH,
rpaduku 00paTHBIX
TPUTOHOMETPUUECKUX  (YHKIUH.
[TpumeHsTH u JIOKa3bIBATh
CBOICTBa 00paTHBIX
TPUTOHOMETPHUECKUX  (YHKIUH.
Crtpouthb rpauKu 3IEMEHTAPHBIX
byHKIMIA, UCIOJIB3YS
rpaonoCcTpoUTENH, U3y4aTh
CBOICTBA 3JI€MEHTapHBIX (DyHKIIMHA
no ux rpaduxam, GopMyaHMpoBaTh
TUIIOTE3bl O KOJMYECTBE KOpHEH
ypaBHEHUH, COJIEpIKAIINX
JJIEMEHTapHbIE GbyHKIHH, u
IIPOBEPSTH UX. BeimonHsaTh
npeoOpa3oBaHus rpadukoB
3J€MEHTapHBIX GbyHKIM:
napaJuleIbHbIN IIEPEHOC,

2,3,4,7




pacTsbkeHue (ckKaThe) BIIOJIb OCHU

MareMaTH4eCKHU aHAJIHN3

opaunar.  [lpumenste  apyrue
JJIEMEHTapHbBIE CHIOCOOBI
NMOCTpoeHUs  TpaduKoB. YMETh
OPUMEHATH  Pa3jIMYHbIE METO/IbI
JI0Ka3aTeNNbCTB HICTUHHOCTH
[lpuBogute npumepsl ¢yHkuuh, | 3,4,6
IpousBoaHas u ee 20 ABJISIOLUXCS HETPEPHIBHBIMH,
reoMeTpHYeCKHii MMEIOIIHNX BEPTUKAIIbHYIO,
TOPU30HTAJIbHYIO aCUMITOTY.
CMBIC] 3anuchIBaTh YpaBHEHHE KaKJI0M U3
ATUX aCUMITOT. YMETh 0 rpapuky
[TpoussoHas 3 (GYHKIMM OTIPENENATh IPOMEXYTKU
HETMPEPHIBHOCTU U TOYKHU Pa3phIBa,
[Ipon3sBoHast CTENEHHOM 3 €CIM  TakMe HMEIOTCS.  YMETh
QyHkmun JAOKa3bIBATh HEIIPCPEIBHOCTh
[MpaBuia 3 GyHKIHN.
muddepentiupoBanmst Haxomuts yrmoBoi koshduimeHT
KacaTeJbHOU K rpaduky ¢GyHKIHH
[Tpon3BoIHBIE HEKOTOPBIX 4 B 3amaHHOW Touke. Haxomuts
AJIeMEHTapHBIX (QYHKITUH MTHOBEHHYIO CKOPOCTH JIBH)KCHHSI
I'eomeTpuueckuit cMbICIT 4 MaTepuatbHON TOUKH.
MPOU3BOTHOMN Haxonuts MPOU3BOIHBIE
Ypok 060011eHus u 2 3JIEMEHTapHBIX GyHKIUH.
CUCTEMAaTH3alu1 3HAHUU HaxonuTe npoW3BOJHBIE CYMMBI,
1 IIPOU3BEJICHNS W YacTHOIO [BYX
KonTtponbHas pabora Ne2 (QyHKIMHA, TPOM3BOJHYIO CIO0XKHOM
byHKIIHH y =T (kx + b).
[IpuMeHATh TTOHATHE MPOU3BOIHON
IIPU PELICHUH 3a/1a4
IIpumeHnenue 18 Haxomuth BTOpyo npousBoanyio u | 4 6,8
IIPOM3BOIHOI K YCKOpEHHUE npoiecca,
HCCIIE[0BAHHIO OIIMCBIBAEMOTO c MIOMOILBIO
- dopmynbl. HaxonuTs mpoMexyTKu
Gynxumii BO3pacCTaHus u yOBbIBaHUS
Bo3spacranue u yobiBanue 2 byHKIHH. JloKa3bIBATS, 9TO
yHKIIH 3amaHHas  (YHKIUS ~ BO3PAcTaeT
OKcTpeMyMBl QyHKIHH 3 (yObIBaer) Ha YKa3aHHOM
npoMmexyrke. Haxoautb  TOukH
[IpuMeHeHne npon3BOIHON K 4 MUHAMYMa " MaKCHMyMa
HOCTPOEHHIO rpaMKOB ¢byukuuu. Haxoguth HamOombliee
yHKIHI U HauMeHblllee 3HaYeHUs (PyHKIUU
Haubosbiiee u HauMeHblIEE 3 Ha oTpe3ke. Haxoauth Hanbobiee
3HAYCHHS yHKIUHU Y HaMMEeHbIlIee 3HaYeHUs! QYHKIUH.
Beimykiocts rpaduka 3 Hccnenosats (byHKIHIO c
yHKIMK, TOYKK TIEpernda MIOMOLIBIO TIPOU3BOTHOM U CTPOUTH
Ypok 06001eHus 1 2 eé rpadux. IIpumeHaTs
CUCTEMaTu3anun 3HAHUH MIPOU3BOIHYIO npu peuenuu
1 TEKCTOBBIX, F€OMETPUUYECKHX,
KontponbHas pabota Ne3 (U3HUECKUX U IPYTUX 3334
HNuTterpan 17 Beruucnsars npubmmxkénnoe | 4.6,7
IepBoobpazHas 2 3HAUEHUE nnomam | 1 2 5
TIpaBriIa HAXOXKICHHS 2 KPUBOJIMHENHON TpareLuH.
11ePBOOGPA3HBIX Haxonuts nep13006pa3HL_Ie
ITnonia b KpUBOJIMHEHHOM 3 dynkumii: y =xP, rne p € R, y =sin




TparCu 1 UHTCTpaJl

X, Y = co0S X, Yy = tg X. Haxoautp

HACTYIUICHHUS JIBYX HE3aBUCHUMBIX
COOBITHIA.

Haxoauthb CTaTUCTHUYECKYIO
BEPOSTHOCTh COOBITHI B OIBITE C
OOJIBIIIMM YHCIOM B HCIIBITAHHUHU.
HmeTh mpejicTaBieHHE O 3aKOHE

Brrunciienue nHTErpainos. 2 nepBooOpasubie pyHkmmit: f (x) +
g(x), kf (x) u f (kx + b). Beruucnsrs
Brruncnenue miuomianeit ¢ 3 TUIoma 1 KPHUBOIIMHCHHON
ITOMOII[BIO HHTETPATIOB Tpaleli ¢ MOMOIIbIO bopmyIibl
Hororona—Jleitonuna. Haxoautsb
[Ipumenenne npou3BOIHON U npuOIKEHHBIE 3HAYECHUA
UHTETPaIa K PELICHHIO 2 UHTETpaoB. BpuncisaTh miomanb
MIPAKTUICCKUX 337134 KPUBOJIMHEHHOU Tpaneuuu C
Ypok 00001IeH s U 2 IIOMOLIBIO UHTETpAJIA
CHUCTEMaTU3alH 3HAHUI
KonTtponsHas pabora No4 1
[IpuMeHAT, TpM penieHuu 3aj1ad
KoMéunaTopuka 13 METOJT MAaTEMaTUYE€CKOW MHYKIIUH. 1,2,5
[IpumensTh IIPaBUIIO
IPOU3BEIECHUS npu BBIBOJIE
[IpaBuno npousBeneHus 2
dbopmynbl  YuCIa TEPECTAHOBOK.
Co3maBartse MaTeMaTHYECKHE
[TepecTtanoBKM 2
MOJETHN JUISE pereHus
KOMOMHATOPHBIX 3a/1a4 C IIOMOIIBIO
Pasmemenms 2 MoJcyéTa 4Yuciaa  Ppa3MEIICHHI,
- MEPECTaHOBOK u COYETaHUU.
Coueranus u ux cBOHCTBA ?2 HaxomuTe yucino mepecTaHOBOK C
TMOBTOPEHUSIMH. Pemats
butom Hyrotona 2 KOMOMHATOPHBIE 3a1aun,
CBOZSIIMECS K TOJACYETY 4YHUCIa
§ COYETaHHM C  TOBTOPEHUSIMHU.
= Ypok obobmennan 2 [pumensats  Gopmyny  OGuHOMA
s CHUCTEeMaTHU3alluy 3HaHUU HEBOTOHA. Ipn BO3BE/ICHIN
=~ Kontposbras padora Ne5 1 OMHOMa B HATypalIbHYIO CTEIEHb
; HAXOJUTh OMHOMUANbHbBIE
= KOd(OPHUIIMEHTI  MpU  TTOMOIIHN
< TpeyroabHuka [lackans
i [IpuBOAUTH MPUMEPHI CITyYaHHBIX,
B Jj1eMeHTbI TeOpHH 13 ZIOCTOBEPHBIX M HEBO3MOXNHBIX | 1,245
S BepoSITHOCTEii coObITuil. OnpenensTh U HaXOJUTh
= CYMMY H NPOU3BEICHHE
) COOBITHIA. Onpenenars
g CobbiTns 1 BEPOSITHOCTh COOBITUSA B
(= KomObuHaims coObITH. 2 KJIACCHYECKOM HOHUMAaHHH.
:qa ITpOTHBOTIONOKHOE COObITHE HaxoauTh BEPOATHOCTH COOLITUS C
BepositHOCTH COOBITHS 2 HCIIONE30BAHHEM dopmy
CioxeHne BeposTHOCTEH 2 KOMOWHATOPUKH, BEPOSATHOCTH
He3zaBucumslie coObITHS. 2 CyMMBI  JBYX  HECOBMECTHMBIX
YMHOXEHHE BEPOATHOCTEH COOBITUH U BEPOSITHOCTH COOBITHSA,
Crarucruyeckas 2 HPOTHUBOIIOJIOXKHOIO JTaHHOMY.
BEPOATHOCTD IIpuBoauTs MpUMEPBI
VYpox 0600mmeHus u 1 HE3aBUCUMBIX cOObITHI. HaxomuTh
CHCTEeMATH3AlNK 3HAHUH BEPOSATHOCTD COBMECTHOTI'O
KonTtponeHas padota Ne6 1




OOJIBIIINX YHCE

CraTucTuka

CrnyuaiiHble BEIMYUHBI

HCHTpaJH)HI)IG TCHACHII NN

Meps! pazbpoca

Ypox 060011eHS 1
cUCTeMAaTU3alui 3HaHUU

KonTponbnas pabora Ne7

3HaTh TIOHSTHE ciyyaiinou | 3,4,5

BEJINYUHBI, MPEACTABIAThH
pacnpenenenue 3HAYEHUI
JVCKPETHOM CIIy4aliHOM BEJIMYMHBI
B BHJE YACTOTHOW  TaOJHIIHI,
MOJIMTOHA YacTOT (OTHOCHUTEIbHBIX
4acToT). [IpencraBasaTh
pactpenenenue 3HAYEHUI
HEIPEPBIBHOU CIIy4aiiHOM
BEJIMYMHBI B BHJIE YaCTOTHOM
TaOMUIbl U TUCTOTPaMMbl. 3HATh
MTOHATHE reHepaJbHOU
COBOKYITHOCTH u BBIOODKH.
[IpuBoauTH IIPUMEPBI
perpe3eHTaTUBHBIX BBIOOPOK
3HAQYEHU CIIy4alHOW BEJIMYMHBI.
3HaTh OCHOBHBIC IIEHTpAJIbHBIC
TEHJICHIINH MOy,  MEJIWaHy,
cpenHee. HaxomuThs LEeHTpabHbIE
TEHJIEHIIUU  y4eOHBIX  BBIOOPOK.
3HaTh, Kakasg U3 IEHTPAIbHBIX
TEHJICHIIUA HAWIY4IIUM 00pa3om
XapaKTepu3yeT COBOKYITHOCTb.
HNwmets MPEACTaBICHUE 0
MaTe€MaTHYECKOM 0’KMJIaHUH.
Beruucnsiars 3HAYEHHE
MaTeMaTH4eCKOTrO 0>KMJIaHUS
CIIy4ailHOUN BEJIMYMHBI C KOHEUHBIM
YUCIIOM 3HAYEHMII. 3HaTh
OCHOBHBIE MephbI pazbpoca
3HAQYEHUU CIIy4YallHOW BEJIMYHUHBI:
pa3Max, OTKJIOHEHUE OT CPEIHETO U
qucnepcuto.  Haxomute  Mepsl
pazOpoca CIlydailHOW BEJIIMYUHBI C
HEOOJIBIIMM YHCIIOM Pa3IMYHBIX €€
3HAYCHUI

HTorosoe moBropeHue

26

1,2,4,6

Bcero

272

10 kaacce

I'eomerpus

HexoTtopble cBeieHUust
U3 IJIAHUMETPUHU

12

VYTIIBl ¥ OTPE3KH, CBSI3aHHBIE
C OKPYKHOCTBIO

Pemenue TpeyroapHuKoB

Teopema Menenas u UeBbl

®opMympoBaTh W JOKA3BIBATH TEOPEMBI
00 yrie Mexay KacaTelnbHOH W XOpIOH,
00 oTpe3Kax MepeceKaroumxcs XopI, O
KBaJIpaTe KacaTeIbHOM; BBIBOJTUTH
(GOpMyIBI JUIS BBIYHCICHHS YIJIOB MEKIY
JIBYMs  TEPECEKAIOIMMHUCS  XOpJaMHu,
MEXy IBYMsI CEKYIIMMH, TPOBEICHHBIMH
U3 OIHOW TOYKW; (OPMYIHPOBATH |
JIOKa3bIBaTh YTBEPXKICHHUS O CBOMCTBaX M
NpU3HAKaX BIHCAHHOIO M OIHCAHHOTO
YeTBIPEXYrONbHUKOB; pelarh 3agadd C
UCIIOJIb30BAHUEM H3YUEHHBIX TEOpEM U
¢dhopmyi. BeiBogute  dopmyibl,
BBIp@KAIOIIME MeIuaHy u OHCCEeKTpUCy
TPEyrojbHUKAa 4epe3 €ero CTOPOHBI, a
TaKXKe pasauuHble (GOpMYNBl  IUIOMIAIH
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Onnunc, runepbosia u
napaboiia

TPEYTOJIbHUKA; ¢dhopmynupoBaTh u
JIOKa3bIBaTh YTBEPKJICHUS 00
OKPY)KHOCTH M MpsIMON OWiepa; pemaThb
3aJauuy, UCIIONb3Ys BBIBEICHHBIE
(hopmyIbL. dopmynupoBaTh u
JIOKa3bIBaTh TeopeMbl MeHenasd u Yeswl u
UCIOJb30BaTh MX MpPHU pEHICHUH 3a]ad.
®opMynHpOBaTh OIpENeNeHns JIUIUICA,
TUIEpOONBl W Mapaboibl, BBIBOAWTH HX
KaHOHWYECKHE YpaBHEHHS M M300pakaTb
3TH KpUBbIE HAa PUCYHKE.

BBenenue

[Ipeamer crepeomerpun.
AKCHOMBI CTEPEOMETPHUH

Hekotopeie cBenenus us
AKCHOM

[lepeuncnsaTs OCHOBHBIE (UTYpHl B
IIPOCTPAHCTBE (Touxka, npsimas,
TIJIOCKOCTB ), (hopMynupoBaTh TpH
aKCHOMBI 00 UX B3aHMHOM PacIojIoKEHN N
U WUIIOCTPUPOBATH  3TH  AKCHOMBI
nprMepaMH U3 OKPYKaroIel 00CTaHOBKH.
DopMyIIMpOBATh U JI0OKa3bIBATh TEOPEMY O
TUTOCKOCTH, TIPOXOJISIIIEH Yepe3 IpsIMyIo U
HE JIeXKAILlyl0 Ha Hel TOuKy, U TEOpeMy O
IUIOCKOCTH, IPOXOASIIEH dYepe3 JBe
HIEpPECEKAOLINECS NIPSIMBIE.

4,5

MapanjieabHOCTH
NPSAMBIX H INIOCKOCTEH

16

[TapannenbHOCTh NPSIMBIX,
MPSAMOU U TIIIOCKOCTH

Bsaumnoe pacnonoxeHue
MPSIMBIX B POCTPAHCTBE.
Yron mexay 1ByMst
MPSIMBIMHU.

KonTtponbnas padora Nel

ITapannenbHOCTH IIOCKOCTEMN

Tetpasrap u mapannenenures

KonTponsHast padota Ne2

3auétNel

DopMyIupoBaTh OIIpENEIICHUE
MnapauiCIbHBIX TMPAMBIX B IIPOCTPAHCTBE,
(hopMyTUPOBATh M JIOKA3BIBATH TEOPEMY O
MnapauICIbHBIX MNPAMBIX B ITPOCTPAHCTBE,
OOBACHSTh, Kakue BO3MOXKHBI CIIydau
B3aUMHOI'O pPAcCIOJIOXKEHUS TpPsAMON U
IUIOCKOCTU B TIPOCTPAHCTBE, U IPUBOJUTH
WIIIOCTPUPYIOIIKE IIPUMEPBI u3
OKPYKaroIei 00CTaHOBKH;
(hopMyIHUpOBaTh OIpe/eIIeHn e
napajyiefibHbIX IPSIMOM M IIOCKOCTH,
(hopmynupoBaTh U JOKa3bIBaTh
YIBEP)KACHUS O MapaJlIeIbHOCTH MPSIMON
W IDIOCKOCTH (CBOMCTBA W TIPU3HAK);
pemiatb 3aJayd Ha  BBIUUCICHUSA M
JIOKa3aTeNbCTBO, CBSI3aHHBIE CO B3aMMHOM
pacrooKeHue MpsIMBIX U IUIOCKOCTEH.
OOBACHATh, Kakh€ BO3MOXHBI CIlydau
B3aMMHOI'0 PACIOJIOKEHHS IIBYX HPSMBIX
B MIPOCTPAHCTBE, u MPUBOIUTH
WITIOCTPUPYIOIIK e IIPUMEPHI;
($hopmynupoBaTh olpeeieHre
CKPEIIMBAIOLINXCS MPSIMBIX,
($hopMynupoBaTh U JOKa3bIBaTh TEOPEMY,
BBIPAKAIOIIYIO IPU3HAK
CKPEIIMBAIOLINXCS NPSAMBIX, U TEOPEMY O
IUIOCKOCTH, HPOXOAALICH Yepe3 oxy H3
CKPEIIMBAIOLINXCS MPSIMBIX u
napajuienbHON Ipyrou psIMOIL;
OOBACHSTH, KaKue /IBa Jyda Ha3bIBAIOTCS
COHOIIPABJICHHBIMY, (popMynupoBaTh H
JOKa3plBaTb TeopeMy 00 yrimax c
COHOITPABJICHHBIMU CTOpOHAMH;
OOBACHATH, 4YTO HAa3bIBACTCS  YIJIOM
MEXAY MEPeCceKAOMUMHUCT TPSIMBIMA H
YTIJIOM MEXKIy  CKpEIIMBaIOUIMMUCS
IPSIMBIMHU; pemarb 3a1a4n Ha
JIOKa3aTeNbCTBO, CBA3aHHBIE CO B3AaUMHBIM
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pacmoNoXeHneM JBYX MpPSIMBIX U YIJIOM
MEKIY HUM. dopmynHpoBaTh
olpe/eNieHre mapaiedbHbIX TIOCKOCTEH,
(hopmynupoBaTh u JIOKa3bIBaTh
YTBEP)KACHUS O TMpH3HAKE M CBOMCTBaX
napajiebHBIX IUIOCKOCTEH,
UCIIONIB30BATh 3TH YTBEPXKIEHHA TIIPH
pemienun  3agad.  OOBSICHATH, Kakas
(urypa Ha3pIBacTCS TETPAdAPOM M Kakas
napajjenenunenoM,  TOKa3bBaTh  Ha
JepTCKax MW MOACIAX HX JJICMCHTHI,
n300paxkatb 3TH (UTYphl Ha PHCYHKaXx,
WIIIOCTPHPOBAaTh € WX  TOMOIIBIO
paziu4HbIe clryyau B3aMMHOTO
PaCIOIOKECHUA TPAMBIX H MJIOCKOCTENH B
MIPOCTPAHCTBE; (dbopMynpoBaTh u
JOKa3bIBaTh YTBCPXKIACHUA O CBOMCTBax
napauieNIeuIe]; OOBSICHST, 49TO
Ha3bIBaeTCs CCUCHHEM TeTpa’ipa
(mapannenenunena), pemarh 3aJadd Ha
MOCTPOCHUE  CEUYCHUI  TeTpajdjapa W
napajuiesierume/ia Ha YepTexax.

IlepneHAMKYJIAPHOCTH 17
NPAMBIX H INIOCKOCTEH
[TepnieHUKYISIPHOCTH 5
MPSAMOU U TIIIOCKOCTH
[Tepnenukyisp u 6
HAKJIOHHBIC. YTOJI MEXKIY
MPSIMOH U TUIOCKOCTBIO
JIByrpaHHBIN yroJI. 4
[eprieHAUKYIAPHOCTD
ILUIOCKOCTEN
KountponsHas padora Ne3 1
3auérNe2 1

DopMyIupoBaTh OIIpENEIICHUE
MEPIEHAUKYISIPHBIX MPSIMBIX B
npocTpaHncTBe;  (HOPMYJIHUPOBATH u
JIOKa3bIBATh JIEMMY 0
MEPIEHAUKYISIPHOCTH JBYX

MapajulebHBIX ~ TPSMBIX K  TPETHEH;
@opMynupoBaTh ONpEJEICHUE TPSAMOH,
MEepIEeHANKYISIPHOM K  IUIOCKOCTH, U
MPUBOANTH HWJUTIOCTPUPYIOUIHE TPUMEPHI
u3 OKPYXKaIOIIEeH 00CTaHOBKH;
(hopMyIUpoBaTh W JIOKA3bIBATH TEOPEMBI
(mpssiMyro U O0OpaTHYIO) O CBSI3H MEXAY O
MapauIeTbHOCTH MIPSIMBIX u nux
MEepIEeHANKYISIPHOCTBIO K TUIOCKOCTH,
TEOpeEMY, BBIPAKAIOLIYIO MIpU3HAK
MepIeHANKYISIPHOCTH psIMOH "
TJIOCKOCTH, U TEOPEMY O CYIIECTBOBAHUHU
W €IUHCTBEHHOCTU MPSAMOM, MPOXOJAIIEH

yepes JaHHYIO TOYKY u
MEPIEHAUKYISIPHON K JAHHOM
IUIOCKOCTH; Pemate 3aJa4n Ha
BBIYHUCIICHUE u JI0Ka3aTeIbCTBO,

CBS3aHHBIE C  IEPICHINKYISIPHOCTHIO
npsiMoil 1 TIockocTd. OOBACHSITH, YTO
Takoe TEPHEHIUKYISAp W HaKIOHHAasS K
TJIOCKOCTH, 4YTO HAa3bIBAETCA IPOEKIHEi
HAKIJIOHHOW, 49TO Ha3bIBaeTCA
pacCTOSIHMEM: OT TOYKH O IIJIOCKOCTH,
MKy TMapauiebHBIMA  TUIOCKOCTSIMU,
MEKIy TapaUlelbHBIMH  TPSIMOA U
TJIOCKOCTHIO, CKPEIUBAIOIIMICS
MPSIMBIMU; POPMYIIMPOBATH M JIOKa3bIBAThH
TEOpEMy O TpeX TMEepIeHIuKYyIsIpax Hu
OPUMEHATH, €€ IMpH pelIeHHH 3a1ad;
OOBACHATH, 4YTO TaKO€ OPTOrOHAJIbHAS
MPOEKIUS TOUKH ((PUTYPHI) HA TUIOCKOCTH,
Y JIOKa3bIBaTh, YTO MPOEKIMEN MPSIMOMA Ha
IJIOCKOCTh, HE NEPIEHANKYIAPHYIO K 3TOH
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PSIMOU SABJISIETCS TIPSIMast; OOBSACHSTD, YTO
HA3bIBACTCS YIJIOM MEKAY MpSIMOH W
IJIOCKOCTEIO W KaKWM CBOMCTBOM OH
o01agaer; OOBACHATH, YTO  TaKOE
[EHTpaJIbHAS MPOEKIMS TOYKH ((PHUTYpHI)
Ha MJI0CKOCTh. OOBSACHATH, Kakas GpuUrypa
HA3bIBACTCS JBYTPAHHBIM YIJIOM M KaK OH
U3MepsieTCs;  JOKas3blBaTh, 4YTO  BCE
JIMHEHHBIE  YIUIbI JIBYIPAaHHOIO yIja
PaBHBI IPYT APYTY; OOBICHATH, UYTO TaKOE

yron MEXIY IIEpPECEKAIOIUMUCS
IJIOCKOCTSIMU M B KAakKUX Ipenenax OH
U3MEHSIETCS, (dhopmynupoBaTh
OIIpENEIICHUE B3aUMHO
MEPIEH IUKYIISIPHBIX IIJIOCKOCTEM,

(hopMyTUPOBATH U J0KA3bIBATH TEOPEMY O
NPU3HAKY IMEPIEHINKYIAPHOCTH  IBYX
TJIOCKOCTEH; O00BACHSATD, KaKou
napajuieNenuIe] Ha3bIBACTCA
OpSIMOYTONbHBIM,  (QOpMYyIHpOBaTH  H
JOKa3bIBATh YTBEPKACHUA (0} €ro
CBOWCTBax; OOBICHATH, Kakasi ¢urypa
Ha3bIBAETCA MHOI'OIrpaHHBIM ( B
YaCTHOCTH, TPEXTPAaHHBIM) YIJIOM M Kak
Ha3BIBAIOTCA  €ro  JJIEMEHTBI,  KaKOM
MHOT'OT'paHHBIN yroa HAa3bIBACTCS
BBIIYKJIBIM; (bopMynupoBaTh "
JIOKa3bIBaTh YTBEPKIACHUE O TOM, YTO
KaXIbld TUIOCKUH Yrol TpeXTpaHHOro
yria MeEHbLIE CYMMBbI JBYX JApPYTHX
IJIOCKUX YIJIO0B, MU TEOPEMY O CyMMeE
IIJIOCKHUX YTJIOB BBIITYKJIOI'O
MHOTOTPAaHHOI'0 yIya; pelaTh 3aJadd Ha
JIOKa3aTeapCTBa  C  HCIONb30BAaHUEM
TEOpEM O NEPHEHAUKYIIPHOCTU HPSIMBIX
M IUIOCKOCTEH, a TakKe 3aJadd Ha
MIOCTPOEHUE CEYEHUH MPSIMOYTOIbHOTO
napauieNnenumena Ha YepTEeXKeE.
Hcnonp3oBaTh KOMITBIOTEPHBIE
MpPOrpaMMbl MPU H3YyYEHUU BOIPOCOB,
CBSI3aHHBIX CO B3aUMHBIM PACIIOIOKEHUEM
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

MHoOrorpaHHuKH 14
[ToHsiTE MHOTOTpaHHUKA. 3
IIpusma
[Tupamuna 4
[IpaBuIBHBIE MHOTOTPAHHUKU 5
KonTtposnpHas padota Ne4 1

OOBbsACHATh, Kakas (urypa Ha3bIBaeTCsI
MHOT'OTPAaHHUKOM M KaK Ha3bIBAIOTCS €ro
3JIEMEHTBHI, KaKou MHOTOTPaHHUK
Ha3blBACTCS  BBINYKIBIM,  IPUBOIUTH
IpUMEpPbl MHOI'OIPAaHHHUKOB; OOBSCHSTD,
YTO  TaKo€ TIEOMETPUYECKOE  TeJo;
(dhopMynupoBaTh M JOKa3bIBaTh TEOPEMY
Oiinepa Ui BBITYKIBIX MHOTOIPaHHUKOM;
OOBSCHSTD, KaKou MHOTOTPaHHUK
Ha3bIBACTCS NPU3MONW U KaK Ha3bIBAIOTCS
ee 3JIeMEHTHI, Kakasl MpH3Ma Ha3bIBaeTcs
MPSIMOIA, HAKJIOHHOM, MPaBUIILHOM,,
n300paxatb NPU3MBlL Ha  PHCYHKE;
OOBACHATH, YTO HA3bBIBACTCS IUIOMIA/BIO
NoJTHOH (OOKOBOM) MOBEPXHOCTH MPU3MBI,
M JOKa3plBaTh TEOpeMy O IUIOMAAN
OOKOBOH IMOBEPXHOCTH NPSMON NPHU3MBL;
BBIBOAUTH bopmyiy IIOIAAN
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3auétNe3

OPTOTOHAJBHOM MOBEPXHOCTH
MHOTOYT'OJIbHUKA u JIOKa3bIBaTh
pOCTpaHCTBeHHYIO Teopemy lludaropa;
pemwiaTb ~ 3aJaud  Ha  BBIYKMCIICHUE
JIOKa3aTeNbCTBO, CBSI3aHHBIE C TMPH3MOM.
OOBsICHATS, KaKoH MHOTOTPaHHUK
Ha3bIBaeTCs MUpaMUION u Kak
Ha3bIBAIOTCSI ee  DIIEMEHTHI, 41O
Ha3bIBaeTCs UIOIIA/IBIO MTOJTHOM
(OOKOBOI)  TMOBEPXHOCTH  MUPAMHUJBI
OOBSCHATH, KaKas MUpaMUa Ha3bIBaeTCs
NPaBUIBHOHN, JA0Ka3bIBaTh YTBEPXKICHUE O
CBOMCTBax ee OOKOBBIX pedep U OOKOBBIX
rpaHeii ©  TeopeMy O  OOKOBOM
MOBEPXHOCTH MPAaBHIBHOH MUPAMUJIBL
OOBSCHSTD, KaKoH MHOTOTPaHHUK
Ha3bIBAECTCS YCEUEHHON NMUPAMMJION U KaAK
Ha3bIBAIOTCS €€ DJIEMEHTHI, JI0Ka3bIBATh
TeopeMy 0 TUTOIIA U OOKOBOI
MIOBEPXHOCTH  IIPABWIBHON  yCEUEHHOU
UPaAMHUJIBL; pemarp 3a/1a4n Ha
BBIYUCIICHUE JI0KA3aTelIbCTBO, CBSI3aHHBIC
C TMNUpaMUZaMH, a TaKkKe 3aJa4d Ha
MOCTPOEHUE  CEYEHUN  mHupamMuj  Ha
geprexe. OOBACHATH, KaKWe€  TOYKH
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTENBHO TOYKHU (mpsmoti,
IJIOCKOCTH), 9YTO Takoe TIeHTp (OCh,
TIJIOCKOCTB ) CUMMETPHUH burypsr,
IPUBOIUTD IIPUMEPHI ¢uryp,
00JIaaloIUX 3JIEMEHTaMU CHUMMETPUH, a
TaKk K€ IpUMEpbl CHUMMETPUU B
aApXUTEKTYPE, TEXHUKE, HIPUPOAE;
OOBACHATS, KaKoi MHOTOT'paHHHUK
Ha3bIBA€TCS IPABWIBHBIM, JIOKa3bIBaTh,
YTO HE  CYLIECTBYeT  IIPABHIIBHOIO
MHOTOTPaHHUKA, TPaHSIMH  KOTOPOIO
ABJISIFOTCS TPaBUJIbHBIE N-YTOJNBHUKU IIPH
N>6; OOBSICHATH, KAKHE CYIIECTBYIOT BHIbI
IPaBUIBHBIX MHOTOYTOJIbHUKOB U KaKUMHU
3JIEMEHTaMH CHUMMETPHH OHU O0JajaloT.
HUcnone3oBaTh KOMITBIOTEPHBIE
OporpaMMbl  TPH  H3YYEHHH  TEMBI
«MHOrorpaHHUKNY.

3akiIounTeIbHOE
MOBTOpPEHMeE Kypca
reomerpuu 10 ki1acca

11 kaace

uauHAp, KOHYC U map

16

O6’BHCH5{TL, YTO TaKOC HNUIHMHAPHUYCCKAA
IMMOBCPXHOCTH, €€ 06pa3y10ma51 n 0Chb, KAKOC
TCJIO0 HAa3bIBACTCA HNUJIMHAPOM W  KaK
HAa3bIBAIOTCA €ro 3JICMCHTBI, KaK MOJYYUTh

Humaap

HUIAHAD nyTeM BpallCHUsA
MMPpAMOYT'OJIbHUKA, I/I306pa)KaTB HWJIWHAP "
€ro CCUCHUusA IIJIOCKOCTBIO, HpOXO,I[HHICfI

Konyc

yepes 0Cb, 74 IUIOCKOCTBIO,
MIEPIEHANKYIISIPHOW K OCH; OOBSICHATh, UTO
MPUHUMAETCS 32  IUIOHaab  OOKOBOIA

MOBCPXHOCTU  LWJIWHJpPA, W BbIBOAWUTH
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(hopMynbl IS BBIYMCICHUS OOKOBOH U
TIOJTHOM TOBEPXHOCTEH HWJIMHAPA; PElIaTh
3aJlaud Ha BBIYMCIIEHHE U JIOKA3aTelbCTBO,
CBsI3aHHBIE C IMIMHAPOM. OOBSICHATH, YTO
TaKO€ KOHWYECKass TOBEPXHOCTb, €e
o0pasyromasi, BepHIiHa U OCb, KaKOE TEI0
Ha3bIBaeTC KOHYCOM M KaK Ha3bIBalOTCSA
€ro DJIEMEHTHI, KaK MOIYYUTh KOHYC IIYTEM
BpalICHUA MPAMOYT'OJIbHOT'O TPEYTrOJIbHUKA,
u300pakaTb KOHYC W €ro  CeueHHS
TUIOCKOCTBIO, TMPOXOJsINeil depe3 och, U
TUIOCKOCTBIO, TIEPIEHAUKYISIPHOH K OCH;
OOBSICHSTH, YTO MIPUHUMACTCS 3a IUIOIIAIb
OOKOBOIi TOBEPXHOCTH KOHYCA, U BHIBOJIUTH
(opMysbl JUIS BBIYMCICHUS OOKOBOW U
TIOJTHOW MOBEPXHOCTEH KOHYCA; OOBSICHATS,
Kakoe TeJ0 Ha3bIBaeTCs  yCEYEHHBIM
KOHYCOM MW KaK €ro ImnoJayduTb MNIYyTEM
BpAILCHUS] PSMOYIOJIBbHOM Tparenuy,
BBIBOAUTE  (OpPMYNy Uil  BBIYUCIICHUS
OOKOBOI TIOBEPXHOCTU YCEUEHHOT'O KOHYCA;
peuiaTb 3a1a4n Ha BBIYMCIICHUEC u
JIOKa3aTeNIbCTBO, CBSI3aHHBIE C KOHYCOM H
YCEUYEHHBIM KOHYCOM. @OpMyJaupoBaTh
ompeneneHus chepbl W mapa, X HEHTPA,
pamuyca W JMaMerpa;  HCCIeoBaTh
B3aWMHOE  pacronoxeHue chepbl u
TJIOCKOCTH, (OPMYJIHPOBATh OMpeIeseHIe
KacaTelpHOW  IJIOCKOCTH K cdepe,
(hopMyIUpoBaTh M JOKa3bIBATh TEOPEMBI O
CBOMCTBE W  TMpHU3HAKEe  KacaTelbHOU
TJIOCKOCTH; OOBSICHATH, YTO MPUHUMAETCS
3a Iomaak cepbl U Kak OHa BBIpaXKaeTcs
yepes paamyc  cdeppl;  HCCIENOBaTh
B3aMIMHOE  pacrmojoxeHne chepsl o
mpsAMOM;  OOBSACHATH, Kakas  cdepa
Ha3bIBAETCS BIMCAHHON B
[ATAHIPAYECKYIO (KOHHYECKYIO)
MTOBEPXHOCTh M KaKWe KPWUBBIE MOTYYaIOTCs
B CEUCHMISIX LIMJTHHIPAIECKON "
KOHUYECKOM IMOBEPXHOCTEH Pa3NUYHbIMU
TUIOCKOCTSIMU; PelaTh 3a7add, B KOTOPBIX
(urypupyrot KOMOWHAIIAA
MHOTOTPaHHUKOB W Tel  BpalleHHs.
Hcnonp30BaTh KOMIIBIOTEPHBIE TIPOTPAMMBI
MpH W3yYCHWU TOBEPXHOCTEW W  Tel
BpalieHusl.

Coepa 7

Kontponsnas pabora Ne5 1

3auétNe4 1
O0BEMBI TE 17

O0BEM NPAMOYTOJILHOTO 2

napaiesenumnena

OOBEMBI IPSMO TPU3MBI U 3

UTHH]IPA

OO0BEMBI HAKIIOHHOH NPU3MBI, 5

IUpaMHu bl U KOHYCa

OOBSCHATH, KaK U3MEPSIOTCS 00BEMBI Tell,
NpOBOJSI  AHAIOTHIO C  HM3MEpeHUEeM
TuTommaaei MHOT'OYT OJIbHHKOB;
(GopMynHMpOBaTh  OCHOBHBIE  CBOWCTBa
00BEMOB W BBIBOJUTH C HUX ITOMOIIBIO
hopmymy o0beMa MIPSIMOYTOJIEHOTO
napamienenunena.  PopMmyiaupoBaTe U
JIOKa3bIBaTh TeopeMbl 00 oObeme mIpsMoit
Opu3Mbl M O0OBEME UWIMHIpA; pelaTth
3aaud, CBs3aHHBIE C  BBIYHMCICHHEM
00beMOoB 3THX Tell. BeiBoauTh
MHTErpaJIbHYyI0 (HOpMYIly Ui BBIYUCIICHUS
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OO0BEM 1mapa u TIoIaIh
cepsl

KonTtponsHas padota Ne6

3auétNe5

00BEMOB TeJ U TOKa3bIBaTh C €€ MOMOIIBIO
TEOpeMbl 00 OO0beMe HAKIOHHOW IMPHU3MBI,
00 oObeme mupamuibl, 00 0ObeMe KOHYCa;
BBIBOAUTL (OPMYNBI TS BBIYMCIICHUS
00bEMOB  YCCUEHHOM  THpaMuasl U
YCEUCHHOTO  KOHyCa; peIiaTh 3ama4u
CBSI3aHHBIC C BBIYHCIICHHEM O0OBEMOB ITHX
ten.  DOpMyaMpOBaTH W JOKA3bIBATh
TeopeMy 00 0OBbeMe Iapa U ¢ e¢ MOMOIIIbI0
BBIBOAUTH (OpPMYNy Uil  BBIYUCIICHUS
00bEMOB IIIAPOBOI'0 CETMEHTa M IAapOBOTO
CEKTOpa; pemarh 3aJadd CBS3aHHBIE C
BBIYUCIICHUEM O6'I)CMOB Pa3JIMYHBIX TCII.

BekTops! B
NPOCTPAHCTBE

[TonsiTue BexTopa B
MPOCTPAHCTBE

Ci10XkeHHE U BEIYUTAHUE
BEKTOPOB. Y MHOXKEHUE
BEKTOPA Ha YUCJIO

KomruianapHbie BEKTOPBI

3auétNe6

DopMyJIMpOBaTh  ONPEINEIEHUE BEKTOPA,
€ro JUINHBI, KOJUIMHEAPHBIX M PaBHBIX
BEKTOPOB, MIPUBOIUTH TIPUMEPHI
(huzruecKux BEKTOPHBIX BEIUYHH.
OOBSCHATh, KaK BBIBOAITCA JEUCTBHS
CJIOKEHUSI BEKTOPOB, BHIYMUTAHHS BEKTOPOB
U YMHOXXEHHE BEKTOpa Ha YHCIIO, KaKIMHU
CBOMCTBAaMM OHH 007aJal0T, 4YTO TaKoe
MIPaBUIIO TPEYroJIbHUKA, MIPaBUIIO
napajuienorpaMma " TIPaBUIIO
MHOTOYTOJIbHAKA  CJIOKEHUS  BEKTOPOB;
pemarh 3a7a4d, CBS3aHHBIC C JCHCTBHAMU
Ha  Bekropamu.  OOBACHATH,  Kakue
BEKTOPHI HA3BIBAIOTCS KOMILTAHAPHBIMU;
(hopMyIHUpOBaTh 74 JIOKa3bIBaTh
YTBEPXKJICHUE O TIPU3HAKE KOMIJIAHAPHOCTH
TPEX BEKTOPOB; OOBSICHATH, B YEM COCTOUT
MIPaBUJIO TapalIeNICTUIIea CIOXKEHUS TPEX
HEKOMIIJTaHAPHBIX BEKTOPOB;
(hopMyIHUPOBATh M J0KA3bIBaTh TEOPEMY O
pPa3IOKEHUN JIO00T0 BEKTOpa IO TPEM
JMAHHBIM  HEKOMIUIAHAPHBIM  BEKTOpaM;
MPUMEHATH  BEKTOPHI  TIPH  PEIICHUH
TEOMETPHUICCKUX 3a1aM.

MeToa KOOPpAMHAT B
NMPOCTPAHCTBE.
JABuxenust

15

KOOpI[I/IHaTbI TOYKH U
KOOpAUHATBI BEKTOPa

CkansipHOo€ Ipou3BeieHNE
BEKTOPOB

JBr>keHust

KonTtponpHas padota Ne7

OOBACHATH, KaK BBOTUTCS MPSIMOYTOJIbHAS
CHCTEMa KOOPAMHAT B IPOCTPAHCTBE, KaK
OIPENEISIOTCS KOOPAUHATHI TOYKM M KaK
OHU HA3bIBAIOTCS, KaK OMNPEACNSIOTCS
KOOPJIMHATHI BEKTOpa; (HOPMYIUPOBATh H
JIOKa3bIBaTh YTBEPXKJCHUSA: O KOOPJMHATAX
CYMMBI M Pa3HOCTH JIByX BEKTOPOB, O
KOOpJIMHATaX TPOM3BEICHUS BEKTOpa Ha
YHCIO, O CBSA3M MEXAY KOOpPAMHATAMH
BEKTOpPa W KOOpJMHATAMH €ro KOHIAa H
Hayana; BBIBOJUTH M WCIOJIb30BATH MPH
pemieHnu  3a7a4  (HOPMYNIBI  KOOPJMHAT
CepemuHbl OTPE30K, JJIMHBI BEKTOpPa U
paccTOsSHUSI MEKAY JBYMS  TOYKAMU;
BBIBOJUTL ypaBHEHHs] cdepbl JIaHHOTO
pamuyca C IEHTPOM B JaHHOW TOUKE.
OOBSCHSATH, KaK ONPEENeTCS Yroid MEXIy
BEKTOpaMu; (OPMYJIUPOBATH OMpEeTeHIE
CKaJSIPHOTO  TIPOM3BEACHUS  BEKTOPOB;
(hopmynrpoBaTh Hu JI0Ka3bIBaTh
YTBEPXKJICHUS O TO CBONCTBaX; OOBSICHSATB,
KaK BBIYMCIHTH YOI MEXAY JBYMS
MIPSIMBIMU, & TAKXKE YTOJ MEXAY MPSIMON U
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3auétNe7

IUIOCKOCTBIO,  WCTONB3YSl  BBIPa)KEHHE
CKaJIIPHOTO TPOU3BEJCHUSI BEKTOPOB Uepe3
UX KOODIMHATHI; BBIBOIUTH YpaBHEHHE
IUIOCKOCTH, TPOXOJSIEH uepe3 MaHHYIO
TOYKY W TEPHEHAMKYISIPHOM K JaHHOMY
BEKTOPY, U (popMyiy paccTOSHUS OTTOUYKH
JO TIUIOCKOCTH; MPUMEHATH BEKTOPHO-
KOOpJAMHATHBIM  METOA IpU  PEUICHUU
reoMerpudeckux 3amad. OOBACHATH, YTO
TaKoe OTOOpakKeHHE MPOCTPAHCTBA Ha ce0s
M B KakoM cllydyac OHO Ha3bIBAeTCs
ABUXXCHUEM ITPOCTPAHCTBA, O6’b§ICHHTb, qTo
TaKoe IEHTpalbHas CHUMMETpHs, OceBas
CUMMETpPHUA, 3C€pKajibHasd CHMMETpUA U
MapajuiebHBIA  TIEPEHOC, O0OOCHOBBIBATH
YTBEPXKJCHUSA O TOM, YTO 3TH OTOOPaKEHUS
MpPOCTpPaHCTBA  Ha cedsi  SBISAIOTCS
JIBIDKEHUSIMH, OOBSICHATH, YTO TaKoe
HEHTpalbHOe Mojo0ue (TOMOTETHs) |
npeoOpazoBaHus MOJO0Ms, Kak ¢ TOMOIIBIO
mpeodpa3oBaHUs o100us BBOJIUTCS
MTOHSTUHU o100HBIX ¢buryp B
IMPOCTPAHCTBE; IMPUMCHATH [ABWXCHUA U
npeoOpa3oBaHusl TMONOOHSI TPU pEHIeHUH
TreOMETPUYECKUX 3aJ1ay.

3aKJII04YNTEeIbLHOE
NMOBTOPEHUE NMPHU
NOAr0TOBKE K HTOrOBOM
aTTecTaluy 1no
reoMeTpuu
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