rocyaapcTBeHHoe O10pKeTHOe 001e00pa3oBaTeIbHOE yHpexIeHue Camapckoit 06nacm CpenHss 06Lueo6pa3013aTcanaa LIKOJIa No4 m.r.t. Besenuyx

PaccMOTpeHO Ha IeIaroriuyeckoM COBETE IIpoBepeno
I'BOY COIII N4 m.r.t. besenuyk

[Iporoxom Ne 1
or «_30 » aBrycra 2023r.

/TN

3amecruTens aupexTopa mo YBP

E.B.JlemunoBa Ba

R 0 )1 9 d Yo

)

PABOYASA NPOTPAMMA

Yueonoro npeamera «MaTtemaTnka. basoBblii ypoBeHb»

YpoBens o6pasoBanusi: cpeanee obmee oopazosanue (10-11 kiacenr)
Cpok peaan3anuu 2 roaa

[Tporpamma pa3zpaboTaHa y4IHTEIIMH MaTEMATUKH:
Knerakosoit JLE., Cunesoit O.B.,Tumomikunoi T.H.

C=RU, O=IBOY COLLU Ne 4

n.r.7. besenuyyk,

CN=LllexoBuoBa J1.B.,
E=bez-s4@mail.ru

00ef 1f4c46e97160df

2023.08.31 15:16:16+04100T- De3eHIyK



. HOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma nmo marematuke st 10-11 kiaccoB cocTaBjieHa B
coorBercTBUM ¢ PT'OC COO Ha ocHOBe:
1. ®enepanbHOr0 TOCYJApPCTBEHHOIO 0Opa30BaTENIbHOTO CTAHJApPTa CPEAHEro oOHIero 0Opa30BaHUs, YTBEPHKIEHHOTO
npukazoM MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 (B pen. ot 29.06.2017) «O6
yrBepxkAcHI DeepanbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPeIHETo (TIOJIHOr0) O0IIET0 00pa30BaHUsY.
2. OcHoBHOHl  00pa3oBaTelbHOM TporpaMMbl cpenHero obmiero oo6pazoBanus ['BOY COII Ne4 m.r.t. besenuyk, B
COOTBETCTBUM C (heepaibHbIM NEPEUHEM Y4E€OHUKOB, yTBEpKIAEHHBIM IIpukazom MOuH P® ot 28.12.2018r Ne 345, u
OpUEHTHPOBaHa Ha pabOTy MO y4eOHO-METOINYECKOMY KOMIUIEKTY:
3. PaGoueii mporpammsbl (0a30BbIN U yriIyOJIEHHBIN YpoBHM). Anredpa v Hauajga MaTeMaruyeckoro aHaiusa. 10—11 kmaccsr:
yueOHoe ocobue A 001meoopa3oBaTenbHbix opranuzanuid. CoctaBurens T.A. BypmuctpoBa. — M.: IIpocsemenne, 2018.
4. PabGoueit mporpammbl ['eomerpusi. COopuuk pabouux mnporpamm. 10—11 xmaccel: yueOHOe TmocoOMe IS
0011e00pa3oBaTeIbHBIX OPraHU3aIHii : 0a30BbIi U yriryOiaeHHbIH ypoBHH / cocT. T.A. Bypmuctposa] . -
Pabouass mporpamma ydeOHOro kKypca «Maremaruka» paspaborana s oOydarommxcs 10-11 kmaccoB ¢ yrimyOa€HHBIM
M3y4YeHHEM MaTeMaTHK{ U BKIIIOYaeT B ceOs Ba MOnyJisi: «Anredpa W Havajla MaTeMaTHUYeCKOro aHanuza» U «['eomerpus».
[IpeaycMoTpeHoO npenoiaBaHue YKa3aHHbIX MOAYJIEH MapajlieabHo.
Pa0oyasi nporpamMma peajamu3yercsi 10 y4eOHUKaM:

1. Hukonsckuii C.M., [lotanoB M.K., PemernukoB H.H u np. AnreOpa u Havyajia MaTeMaTHYeCKOTro aHanu3a (0a30BbId U
yrayonenHbiil ypoBuu) 10 kinacc. M.: Muemo3suna, 2018. 0
2. Huxonbckuit C.M., [lotanoB M.K., PemernuxoB H.H u ap. Anre6pa u Hauana MaremMaTudeckoro ananusa (0a30BbIN U

yrayonenHbii ypoBuu) 11 knacc. M.: Muemo3suna, 2019.



3 Aranacsu JI.C., Byry3o B.®.,Kagomues C.b. u np. I'eomerpus 10-11 kmaccel (6a30BbIii U yriayOneHHbIH ypoBHu)10-11

kiaccel. M. IIpocBenienue , 2018

PaGouass mporpaMMa KOHKPETH3UPYET COJCpPKAHUE MPEIMETHBIX TeM 00pa30BaTEeIbHOTO CTaHIApTa U JAeT PacIpee/iCHUE
y4eOHBIX 9acoB I10 pa3jeiiaM Kypca M BKIo4YaeT: 1) MOSCHHUTEIBHYIO 3aIIUCKY; 2) OCHOBHOE cojiepikaHue; 3) TpeOOBaHUS K
YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB, 4) y4eOHO-METOANYECKOE U MaTepHATbHO-TEXHUYIECKOE 00CCIICUeHUE, D) TeMaTHIeCcKoe

IUIAaHUPOBAHUC y‘{C6HOFO MaTcpuaiia.

OcHoBHasi 3aja4a 00y4YeHUs MaTeMaTUKE B IKOJIbHOM 00pa30BaHUU
3aKJII0YAEeTCsl B 00E€CIIEUCHUH MMPOYHOTO U CO3HATENHLHOTO OBJIAJICHUS] 00YUYaIOIUMHUCSI CUCTEMOM MaTeMaTHUYeCKUX 3HAHUU U
YMEHHM, HEOOXOIUMBIX B TOBCEIHEBHON >XKHU3HU U TPYJIOBOM NEATEIBHOCTH KaXXKJIOMY YJIEHY COBPEMEHHOTO OOIECTBA,
JOCTAaTOYHBIX JIJI U3YUYEHUSI CMEKHBIX JUCITUIUINH U MPOJIOHKEHHS 00pa30BaHus.
Hapsiny c pernieHueM 0CHOBHOM 3a/1au, yIiyOJI€HHOE U3YyYEHUE MAaTEeMaTUKHU
npeaycMarpuBaeT GOpMUPOBAHKUE Y O0YUAIOIINXCS YCTOMUMBOTO UHTEpECa K
MIPEMETY, BBISIBIICHUE U Pa3BUTHE X MATEMATHUUECKUX CIIOCOOHOCTEN, OPUEHTAIIMIO HA MTPO(ECCUH, CYIIECTBEHHBIM 00pa3oM
CBSI3aHHBIC C MAaTEMaTUKOW, MOATOTOBKY K OOy4eHHIO B By3e. B yriyOJieHHOM HM3y4eHUU MaTEMAaTHKU BBIICISIOTCS 08a
smana, OTBEYAIOIINE BO3PACTHBIM BO3MOXKHOCTSIM U TOTPEOHOCTSM OOYYAIOIIMXCS U COOTBETCTBEHHO PAa3IMYAIOIIUECS IO
LETISIM.

VYrinybnenHoe uzyueHue MaTeMaTukd HauunHaeTcs ¢ 10 kiacca, mpeanonaraetr Hajauuue y oOydaromuxcs 0oJiee Wik MeHee
YCTOMYMBOTO MHTEpeca K MaTeMaTHKE M HAMEPEHUE BBHIOPATh MOCIIC 3aBEPIICHHS] YPOBHS CpPEIHETO 0OIero oOpa3oBaHUs

CBA3aHHYIO0 ¢ Hell mnpodeccuto. OOyueHMe Ha ATOM JTale JOJDKHO OOECHeYMTh MOATOTOBKY K MOCTYIUIEHHIO B BY3 H



OPOAODKEHUI0 00pa3oBaHus, a Takke K MNpo(EeCCHOHATBHOM JEeATENbHOCTH, TPEeOYyIOIe [O0CTaTOYHO BBICOKOM
MaTEMaTUYECKOMN KYJIbTYpHI.

Heau:

N3yuyenne matemaTnku B 10-11 knaccax Ha yriyOlIeHHOM YpOBHE HAIIPaBJICHO Ha JOCTUKEHHUE CIAEAYIOLIUX LETIeH:

* (opmupoBaHUE TMpeACTaBICHUN 00 HMIEAX M METOJAaX MAaTeMaTHUKH, O MAaTeMaTHKEe KaK YHHBEpPCAJIbHOM S3bIKE HAYKH,
CpEZICTBE MOJEIMPOBAHNUS SABJICHHUI U MPOLIECCOB;

* OBJIaJICHUE YCTHBIM U MUCbMEHHBIM MAaTEMAaTUYECKUM SI3bIKOM, MATEMATUYECKUMU 3HAHUSMHU U YMEHUSIMHU, HEOOXOIUMBIMU
JUTSl U3yYEHHUS IIKOJIbHBIX

€CTECTBEHHOHAYYHBIX JUCLMIUINH, JJIs POIOJKEHUST 00pa30BaHUs U OCBOCHMS M30paHHOM CHEUATIbHOCTH Ha COBPEMEHHOM
YPOBHE;

* pa3BUTHE JIOTUYECKOTO MBIIUICHHS, AQITOPUTMUYECKON KYJIbTYpbl, IPOCTPAHCTBEHHOIO BOOOpa)XEHHS, pa3BUTHE
MaTEMaTHYECKOr0 MBIIIJICHUS] M HHTYWULHH, TBOPYECKUX CIIOCOOHOCTEW Ha YPOBHE, HEOOXOIUMOM JJisi MPOJOJIKEHUS
oOpa3oBaHMsl W Uil CaMOCTOSTENIbHOM JIEATEIbHOCTH B 00JacTM MaTeMaTUKM W €€ MPUJIOKEHHd B Oynaymiei
poheCCHOHAIBHON JISITEIIbHOCTH;

* BOCIIUTAHKUE CPEACTBAMU MAaTEMATHUKH KYJIbTYPbI JUYHOCTU: 3HAKOMCTBO C

HWCTOpPUEHN Pa3BUTHS MATEMATHUKH, BOJIIOLIMEN MATEMATUYECKUX UACH, TIOHU-

MaHUE 3HaYMMOCTH MaTeMaTUKHU i 00IECTBEHHOTO ITporpecca.

[Ipu yrmyOseHHOM HM3y4YeHUH MaTeMaTHKW Tpejrnosaraercs 0osiee BBICOKOE KaueCTBO C(POPMUPOBAHHOCTH y OOYyHArOUIMXCS
3HaHWM, yMeHU U HaBbIKOB. OOyyaromuecs A0HKHBI IPUOOPECTH YMEHUS peniaTh 3aadyn 00Jee BHICOKOTO MO0 CPABHEHUIO C
00s13aTeIbHBIM YPOBHS CJIOKHOCTH, TOUHO U TPaMOTHO (OPMYJIUPOBATh U3yUEHHBIE TEOPETUUYECKUE MOJIOKEHUS U H3JIaraThb

COOCTBEHHBIE PACCYKJIEHUS MTPU



pEUICHUK 3aJa4 M J0Ka3aTCIbCTBAX TCOPEM, IIPABHUIIBHO I10JIb30BATLCsA MaTEMaTHYECKOM TCpMPIHOJIOFI/Ieﬁ 141 CHMBOJ’II’IKOﬁ,
IMPUMCHATL PAIHUOHAJIBHBIC IIPUCMBI BBIUMCIICHUM U TOXACCTBCHHBIX Hp606paBOBaHHfI, HCIIOIL30BaTh HamboJiee

YHOTPEOUTENBHBIE 3BPUCTUUECKUE TPUEMBI U T. 1.

Y4eOHbIN TIaH 171 KJIACCOB C YITYOJICHHBIM HU3yYeHUEeM MaTeMaTuku npeaxycmarpuBaet 408 4 u3 pacyera 6 4 B Henemo.

Auaredpa I'eomerpus Bcero
10 kaace 136 68 204
11 kaace 136 68 204

YueOHbI mI1an JJIA KJIaCCOB C 0a30BBIM N3YyYCHHUCM MATCMATHUKU IIPCAYCMATPHUBACT 272 9 u3 pacducTra 4us HCIOCIIO.

Auaredpa I'eomerpus Bcero
10 xkaacc 85 51 136
11 kaacce 85 51 136

Il. COOEP KAHUE YYEBHOT O ITPEAMETA «MATEMATHKA>
Ba3oBblii ypoBeHb AJsire0pa U HaYaJIa aHAJIN3A

IToBTOpenue. PemieHue 3amad ¢ MCMOJB30BAHUEM CBOWCTB YHCEI M CUCTEM CUHCIIEHMS, HEIMMOCTH, IOJEW U YacTeu,
MIPOIIEHTOB, MOAYJIEH urceln. Pemenue 3amad ¢ HCOIL30BaHUEM CBOMCTB CTENIEHEH M KOPHEM, MHOTOUYJICHOB, MPe0Opa30BaHMIA
MHOTOYJIEHOB U JPOOHO-PALIMOHANBHBIX BhIpaKeHUI. PelieHue 3amad ¢ MCHONB30BaHUEM TPaayCHOM Mephl yria. Moaynb



YuCclia ¥ €ro CBOMCTBA. Pellenne 3a1a4 Ha ABM)KEHUE U COBMECTHYIO pabOTy C MOMOILBIO TUHENHBIX U KBaJAPAaTHBIX YPABHEHUIM
u ux cucreMm. Pemenwe 3agad ¢ NOMOIIBIO YHCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOM, C
NPUMEHEHHEM HU300paKeHHUsI YHUCIOBBIX MPOMEXKYTKOB. PeleHuwe 3amad ¢ HCMOJIB30BAHMEM YHCIOBBIX (PYHKIMM U UX
rpacdukoB. Mcrnonb30BaHne CBOMCTB U IpadUKOB JIMHEHHBIX U KBAaJpPaTHUYHBIX (YHKIUH, OOpaTHON MPOMOPIMOHATBFHOCTU U

byHKIIIHA Y = Jx. ['padmyeckoe penieHne ypaBHEHUN 1 HEPABEHCTB.

Tpuronomerpuyeckass OKpY»KHOCTb, pajguaHHas mepa yria. CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJILHOTO YTJa.

OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO M CIICJICTBUS M3 HEr0. 3HAYCHUS TPUTOHOMETPUUYECKUX (QYHKIHHA st yriaoB 0°,
[e] [e] [e] [¢] [e] [e] T T T A

30°, 45° 60°, 90°, 180°, 270°. (OEZEE pan). PopMynbl CIOXKEHUS TPUTOHOMETPUYECKUX (PYHKIUH, (OpMyIbl

npuBeAeHus, (GOPMYJIIbI IBOWHOTO apryMEHTA.

Hymu ¢yHKnuu, npoMexXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOomblnee M HauMmeHbllee 3HAuU€HUE (QYHKIUH.
[lepuognueckue ¢ynkuuu. YetHocTh M HeueTHOCTh (yHKUuN. CnoxkHble (QyHkuuu. Tpuronomerpuyeckue QYHKIUH
y=CosX,y=sinx,y=tgx. @yHkuus y=ctgx. CBOHCTBa U IpaUKN TPUTOHOMETPUUECKUX (PYHKUMHA. APKKOCHUHYC, apKCHHYC,
apKTaHTeHC 4Kciia. ApKKOTaHTreHC yucna. IIpocteinme TpUroHOMETpHYECKHE YpaBHEHUS. PelieHne TpUroHOMETPHUUECKUX
ypaBHeHuH. OOpaTHble TpPUrOHOMETpUYECKHE (QPYHKIMM, UX CcBoWcTBa U rpaduku. PemeHne mnpocredmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

CreneHb C JIEVCTBUTEIBHBIM ITOKA3aTEJIEM, CBOMCTBA cTeneHH. [Ipocreline mokasaTelbHbIE YPAaBHEHUS M HEPABEHCTBA.
[TokazaTenbHas GyHKIMA U €€ CBOMCTBA U TpaduK.

Jlorapudgm uucna, coiictBa jorapudma. lecstuunsiii morapudm. Yucno e. Harypanwhbiit norapudm. [IpeodbpazoBanue
norapudMuyueckux BeipaxkeHuil. Jlorapupmudeckue ypaBHeHUs 1 HepaBeHCTBA. Jlorapudmuyeckas GyHKIIUS U €€ CBOMCTBA U

rpaduk.

Crenennas QyHKIUS U ee cBoicTBa U rpaduk. MppanuoHanbHble ypaBHEeHUs. MeTOI MHTEPBAJIOB JJIsl PEIICHUsI HEPABEHCTB.
[IpeoOpazoBanust rpadKOB (PYHKITUH: CABUT BIOJb KOOPJIUHATHBIX OCEH, PACTSDKEHHE U CKATHE, OTPAKEHUE OTHOCUTEIHHO
KOOpJIMHATHBIX oOceil. ['paduueckue MeTOnbl perieHus ypaBHEHHWN W HEpaBeHCTB. PelieHne ypaBHEHUWH W HEPAaBEHCTB,
collepKalluX TEPEeMEHHYI0 o1 3HakoM Moayis. CHCTEMBbI TIOKA3aTeNbHBIX, JIOTApU(PMUYECKUX U HPPAIMOHATIBHBIX



ypaBHeHui. CHucTeMbl MOKa3aTENbHbIX, JOrapu(pMUUECKUX HepaBeHCTB. B3zanMHo oOparHble ¢yHKuuu. I'paduku B3auMHO
oOpaTHbIX (PyHKUUN. YpaBHEHUS, CHCTEMbI YPaBHEHHH C TapaMeTPOM.

IIpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaguky pyHkuuu. I'eomerpuueckuili 1 pU3NUECKUI CMBICT POU3BOIHOM.
[IpousBoaubie snemenTapHbix (Qynkumii. [IpaBuna guddepenuupoBanus. BTopas mnpousBoaHas, €€ T€OMETPUUYECKUN H
¢busnueckuit cmpici. [lonaTue o HempepbIBHBIX (PyHKIMAX. Touku 3KkcTpeMyma (MakcuMyma W MUHHMyMa). VccrnenoBanue
AJIEMEHTApHBIX (PYHKIIMII HAa TOYKM SKCTPEMyMa, HauOOJbIIEE W HAUMEHbIIEE 3HAYEHUE C IOMOIIBIO IMPOU3BOIHOM.
[Toctpoenue rpadukoB QyHKIKN C TOMOIIBIO TPOU3BOIHBIX. [I[prMeHeHne Mpon3BOIHON PU PEIICHUH 3a1au.

IlepBooOpa3nas. IlepBooOpasHbie 3nemeHTapHblX  (QyHKUud. Ilnomaas kpuBosiuHeWHOM  Tpameuun. Dopmyna
Herorona-Jleiitonuna. OnpeneneHHbld UHTErpal. BeruucieHue miomanaeid miockux (Guryp u oObeMOB Tell BpalleHus C
IIOMOIIBIO UHTETPAJIA.

I'eomerpus

IToBTOpenune. Pemenne 3axay ¢ MpUMEHEHUEM CBOWMCTB (PUIyp Ha IUIOCKOCTH. 3aJadd Ha JIOKA3aTeIbCTBO U IOCTPOCHHE
KOHTpHpHUMepoB. Vcnonb3oBaHue B 3aa4ax NPOCTEHIINX JIOTHUYECKUX MpaBuil. PelieHne 3a1ay ¢ MCMoNIb30BaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIIEHUH B MPAMOYTOJBHBIX TPEYroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYroJIbHMKaMu. PemeHue
3aJ1a4 C KCIOJIb30BaHHEM (DaKTOB, CBSA3AHHBIX C OKPYKHOCTSAMHU. PerieHue 3a1ad Ha M3MEpPEHUs] Ha IUIOCKOCTH, BBIUMCIICHHUE
JUIMH U IJIomajaei. Penienue 3a1a4 ¢ MoMoIb0 BEKTOPOB M KOOPAMHAT.

Harasanas crepeomerpusi. durypsl u ux uzobpaxenus (ky0, nupamuzaa, npuma). OCHOBHBIE MOHSATHS CTEPEOMETPUH U UX
cBoiictBa. Cedenus kyba u TeTpasipa. Touka, mpsmasi ¥ MIOCKOCTh B MMPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIICIICTBUS U3
HUX. B3auMHOE pacnosiokeHne MNpsIMBIX M IUIOCKOCTEW B MOpocTpaHcTBE. [lapannenbHOCTP NPSMBIX M IUIOCKOCTEN B
npoctpancTBe. M300pakeHne mpoOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYP Ha IUIOCKOCTU. PacctostHuS Mexay durypamu B
MPOCTPAHCTBE. YTJIbI B MPOCTpaHCTBE. [lepneHauKyasIpHOCTh MPSAMBIX M IUIOCKOCTeH. [Ipoekius ¢urypbl Ha MIOCKOCTb.
[Tpu3Haku NepneHIUKYISIPHOCTH NPSIMBIX Y IUNIOCKOCTEW B TPOCTPAHCTBE. Teopema o TpeX MEePHEHIUKYISpax.

Muororpannuku. [lapamnenenunen. CBoiicTBa NpsiMOYroibHOTO Tapasuienenunena. Teopema Iludaropa B mpocTpaHcTBe.
[Tpuzma u nupamupaa. [IpaBunpHas nupamMuga v npaBuiabHas npusMma. [Ipsmas nupamuga. S1eMEeHThI IPU3MbI U TUPAMHUIBI.



Tena Bpamenus: UuIMHAP, KOHYC, chepa u map. OCHOBHbIE CBOMCTBA MPSIMOTO KPYrOBOTO IMJIMHJIPA, MPSIMOTO KPYTOBOIO
KoHyca. M300pakeHne Teil BpallleHns Ha IUIOCKOCTU. [IpencraBnenne 00 yceueHHOM KOHYCe, CeYeHUsl KOHyca (IapajuieIbHOe
OCHOBAHUIO M MPOXOJSIIEEe Yepe3 BEPIIMHY), CEUEHUs LWIMHJpa (MapauiebHO U MEPHEHIUKYISPHO OCH), CEUEHUS IIapa.
Pa3BepTka nunuHapa u KoHyca.

[Ipocreiimme KOMOMHALIMKM MHOTOTPAHHUKOB W TeNl BpallleHUS MEXIy co00i. BrlumcieHne 3ieMeHTOB MPOCTPAaHCTBEHHBIX
¢buryp (pebpa, nuaronanu, yruel). [lmomans MOBEPXHOCTH NPAaBWIBHOM NUpaMHUAbl M TpsiMoi mpusMmbl. [liomians
ITIOBEPXHOCTH IIPSAMOI0 KPYTrOBOTI'O IWJIMH/IPA, IPSAMOI0O KPYrOBOTO KOHYCA M IIapa.

IonsTne 00 00 beMe. O0OBEM NUpaMUIBI U KOHYCA, MPU3MBI U HUiIMHApa. O0beM miapa.
[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY MJIOIIAIIMH MOBEPXHOCTENW U 00beMaMHU MOJOOHBIX TEJ.

JIBIJKEHUST B IIPOCTPAHCTBE: IIapajuICNIbHBIM IIEPEHOC, LEHTpalbHas CHUMMETPHUSA, CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH,
moBopoT. CBoricTBa ABMkeHHAN. [I[puMeHeHre NBU>)KEHUI TTPU PEILIEHUH 3a/1a4.

BekTopbl 1 KoopauHaThl B mpocTpaHcTtBe. CyMMa BEKTOPOB, YMHOXEHHUE BEKTOpPA HA YHWCIIO, YTOJ MEXIY BEKTOPAMH.
KonnuueapHbie 1 KoMIUIaHApHBIE BEKTOpbl. CKAISIpPHOE MPOU3BEAECHUE BEKTOPOB. TeopeMa 0 pa3yioKEHUN BEKTOpa MO TPEM
HEKOMIUIaHAPHBIM BekTOpaM. CKaJlspHOE MPOU3BEIICHHE BEKTOPOB B KoopauHartax. [IpruMeHeHHe BEKTOPOB NpPH pElICHUU
3a/1a4 Ha HaXOXJEHUE PACCTOSIHUM, JIJIMH, TUIOMaAeld U 00beMOB. YpaBHEHHE MIJIOCKOCTH B MPOCTPAHCTBE. Y paBHEHUE cepbl
B npocTtpancTBe. opMyia i BBIYUCICHUS PACCTOSIHUS MEXK]ly TOUKaMU B IPOCTPAHCTBE.

BepositHocTh ¥ cTaTucTHKA. PadoTa ¢ JaHHBIMHU

IloBTOpenne. Pemenve 3agad Ha TabmuyHOoe M Tpaduyueckoe MpeacTaBlieHWe aHHBIX. VICmoab30BaHWE CBOWMCTB U
XapaKTEPUCTHUK YUCIIOBBIX HAOOPOB: CPETHUX, HAUOOJIBIIIEIO0 U HAMMEHBIIIETO 3HAUYCHUS, pa3Maxa, gucriepcuu. Pemenue 3amgau
Ha ONpeAeieHUE YacTOThl W BEPOATHOCTH COOBITUH. BbluncieHHe BEPOATHOCTEM B OMbBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU MCXOJIaMU. Perienre 3a1a4 ¢ MpuMEHEeHUEM KOMOMHATOPUKU. Perienre 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTEHN
HE3aBUCUMBIX COOBITUH, MPUMEHEHHE (POPMYJIBI CIIOXKEHUS BEpOSTHOCTEW. PemeHue 3amad ¢ NpUMEHEHHEM JUarpamm
Diinepa, nepeBa BeposTHOCTEH, hopmyisl beprymmn. YcnoBraast BeposiTHOCTh. [IpaBuno ymHOXkeHus BeposTHOCTEH. Dopmyiia
MIOJJHOM BEPOATHOCTU. JIMCKpETHBIE CilydyallHbIE BEJIWYMHBI W pacnpenencHus. HeszaBucumblie ciydalHbIE BEJIUYUHBI.
Pacnipenenenne cyMMbl M IPOU3BEICHUS HE3aBUCHMBIX CIIYyYalHBIX BEIWYMH. MaTremMaTH4ecKOe OXWJAHUE U JTUCIEPCHUS



CIIy4alilHON BENWYHMHBI. MaTeMaTHuecKoe OXHIAaHUE W JUCIEPCHs CYMMBl CIyYalHBIX BEIWYHMH. | eomeTpudeckoe
pacnpeneneHre. bHHOMHUAIIBHOE pAaCIHpeeieHUe W €ro CBOWCTBA. HenpepsiBHBIE cilydaliHble BeIWYUHBL. [loHsTHE O
TUIOTHOCTU BEpOSITHOCTH. PaBHOMepHoe pacmpenenenue. [lokasarenpHoe pacmpeneneHue, ero mnapamerpsl. [loHsTHe o
HOpPMaJIbHOM pactpeneneHuu. [lapaMeTpsl HOpMaBHOTO pachpeneiieHus. [Ipumepsl CydailHBIX BEIMYHH, MOTYWHCHHBIX
HOPMAaJIbHOMY 3aKOHY (TOTpEIIHOCTh M3MEpeHuil, poct yenoBeka). HepaBenctBo YeOwimeBa. Teopema bepnymiu. 3akoH
00JpIMX urcenn. BeIOOpoYHBIN METOT M3MEpEeHHsI BepOosTHOCTEH. POk 3akoHa OOJIBIINX YKCEI B HAyKe, MPUPOJC U OOIIECTBE.
KoBapuanus nByx ciyvaitHeix BenuuuH. [lonarue o koadduimente koppensiuu. CoBMeCTHbIE HAOMIOICHUS IBYX CIIYYalHBIX
BeJIMurH. Be10OpoUHbIH KOA(POUIIMEHT KOPPEISIIH.

Yriay0seHHblil ypOBeHb AJIre0pa M HA4aJIa aHAJIU3A

IToBTOpenue. PemieHue 3amad ¢ HMCIOJIB30BAHMEM CBOWCTB YHMCENT M CHCTEM CYHUCICHUS, JEIUMOCTH, JOJIEM W YacTei,
MPOLIEHTOB, MOAYJIEH uncell. Pemenue 3a1a4y ¢ UCIOJIb30BaHUEM CBOMCTB CTENEHEN M KOPHEH, MHOTOYJIEHOB, MPEe0Opa30BaAHMIA
MHOTOYJIEHOB U JPOOHO-PALIMOHAIBHBIX BbIpakeHUH. PeleHue 3agad ¢ MCHOIb30BAaHUEM TIpalyCHOH Mepbl yria. Monyib
quciia U ero cBoicTBa. PemieHue 3agad Ha JBUYKEHHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBbl C IOMOILIBIO JIMHEHHBIX,
KBaJIpaTHBIX U JPOOHO-pallMOHAIbHBIX YPABHEHUM U UX cUCcTeM. Pelenue 3a1a4y ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM
HEpPaBEHCTB C OJHOW TNEPEMEHHOW, C TMPUMEHEHUEM H300paKEHHsI UHCIOBBIX MPOMEKYTKOB. Pemenue 3amauy ¢
MCIIOJIb30BAaHUEM YHUCIOBBIX (YHKUMNA W uX rpadukoB. Mcnonap3oBaHue CBOMCTB M rpaMKOB JIMHEWHBIX M KBaJIpaTHYHBIX

GbyHKIMA, OOpaTHOW MPOMOPIMOHAIIBHOCTH W (DYHKIUHU yzxﬁ . I'paduueckoe perrenne ypaBHEHUHW W HEPaBEHCTB.

Hcnonvzosanue Onepauwi HAO MHONCECMEAMU_U_BblCKazbleanusmu. HMcnonvzosanue HepaeeHcme u cucmem HepaeeHcme C

00HO nepeMeHHOﬁ, YUCIO6bIX NPOMENHCYNIKOB, UX 00veduHeHUull U nepecetteHuiZ. HDMM@H@HH@ npu _pewernuu 3a0ay_ce0uUcme

apudeemu%cxou” u 260M€MDM'—!€CKOL7 npozpeccuu, CYmMmmupoBaHus beckoneunoll CXO@ﬂW@L?Cﬂ 2eomempuqea<0u” npozpeccuu.

Mmuoorcecmea (’-lMC]ZOGble, ceomempudecKux d)ueyp). XapakmepucmuquKoe CGOI:ZCWZBO, ANEeMEHmMm MHoaHcecmed, nycmoe,

KOHEYHOoeE, beckoneunoe mnoxcecmso. Cnocobwvl zadanusi_mnoxcecms_Iloomuoscecmseo. Omuouierust I’ll?MHCl@]Z@DfCHOCmu,

BKJIIOYEHUA, paseHcnied. Onepauuu HAO MHOMCECBAMIUL. Kpyeu 312]181?(1. Koneunbie u 6€CKOH€'JHble, CUeniHble U HecuemHvle

MHOXMCecmea. VlcmunHble U J10JICHbIE BbICKA3bIBAHUS, Onepayuu HAO _B8bICKA3bIBAHUSIMIUL. Aﬂee6pa svickazviganuti. (Ces3b

BbICKA3BLIBAHULL _C _MHONCECMBAMU. Keanmopwt _cywecmeosarnus u GC€O6WHOCWZM.3(1KOHbl jgo2uxu. (OCHOBHblE J02u4ecKue

npaesujd. Pewenue nocuueckux 3zaday _c ucnoib308anuem Kpy2coe6 312]16[?61, OCHOBHbIX J102UHYEeCKUX npasu. Ymoszaxnouenus.




Obocrosanus U 00KA3AMENbCmMeo 8 Mamemamuke. T€0D€Mbl. Buowvl mamemamuueckux ymeepofcdeﬂuﬁ. Buouwl ookazamenvcms.

Mamemamuueckas MHOVKMM}Z. Ymeepafcdeuuﬂ: 06pamnoe aaHHOMV, nponiueonoiolHcrHoe, 06[?617’)’21—[06 nponiueonojaioHCHoOMY

OCZHHOM}/. HDMS’HCZK u CGOMVCI’I’ZGO, HeobxXo0umble U _00CMAMOYHbLE YC06UAL. Ocnosnas meopema apudmemuku. Ocmamxu_u

CDA6GHEHUA. AJZZODMI’I’IM FEexnuoa. Kumatickas meopemda 00 ocmamkax. Manas meopema CDepma. J-u4Hble cucmembvl CYHUCIEHUAL.

@VHKMM}Z 311]18[961, YUCI0 U CYMMA oerumerneu HAmMypajilbH0O20 YUcjd.

Tpuronomerpusi. CuHyc, KOCHHYC, TAHT€HC, KOMaH2eHC TIPOU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO H

~ o o o o o o o T L n
CIIEJICTBUS M3 HEro. 3Ha4YeHHs TpUroHoMmerpuueckux pyukmmii mis yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E Zg E
pam). DopMynbl CIOXKEHUS TPUTOHOMETpUUYECKHX (YHKIHHA, (HOpMyibl NpuBencHUs, (HOpPMyIbl TBOWHOTO apryMEHTA.
Paouannas mepa vena, mpuconomempuyeckas okpydicHocmo. Tpuconomempuyeckue yukyuu wucen u yenos. DPopmyiwi

npueedeﬂuﬂ, CHLOANCEHUA MPUCOHOMEMPUUECKUX qbVHKMMIZ, quDMVJZbl 060UH020 U NONOBUHHO20 apcymenma. HD€O6DCI306QHM€

CYMMbl, DA3HOCIMU 6 np0u3eedenue MPUSOHOMEMPUUECKUX CbVHKl/ﬂ/lIZ, u HCZO6OD0m.

HYJII/I (I)YHKI_[I/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA, MOHOTOHHOCTD. HaubOonbmee u HauMeHbIIEE 3HAYCHHUE q)YHKHI/II/I

[Tepuonuueckue GyHKIIMKA U HAUMEHBINHN nepuoj. YeTHble U HeueTHbIe PyHKIUU. DYHKYUU «OpoOHAsA Yacmsb yuciay Y = {X}

u «yenas uacmo yucnay Y=[X|. Tpuronomerprdeckue GyHKIMM YUCIOBOTO apIyMEHTa Y =COSX, Y=SinX, y=tgx, y=ctgx.

CBoiicTBa 1 rpa)MKi TPUTOHOMETPUUECKUX (PYHKIUH.

O0OpaTHble TpUrOHOMeTpUYecKUe (PYHKIUM, UX T[JaBHbIC 3HA4YCHUs, CBOWcTBa W rpaduku. TpuUroHoMeTpuyecKue
ypaBHEeHHUS. OIHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHHMs. PemieHne npocTermmnx TPUTOHOMETPUYECKHMX HEPABEHCTB.
[Ipocrelimme cucTtemMbl TPUTOHOMETPUYECKUX YPABHEHHM.

CreneHb C [IEWCTBUTEIBHBIM ITOKA3aTEJIEM, CBOMCTBA creneHu. [Ipocrelilie moka3aTelbHbIE YPAaBHEHUS W HEPABEHCTBA.
[TokazaTenpHas GyHKIMA U ee cBoiCTBA U Tpaduk. Yucno € u pyHKIus y=e*.

Jlorapu¢gm, cBoiictBa mnorapudma. Jlecaruunelii u HaTypanbHbld Jorapupm. [IpeoOpazoBanue norapudmuueckux
BbIpakeHuil. Jlorapupmuueckue ypaBHeHus: 1 HepaBeHCTBa. Jloraprupmudeckas QyHKIMS U ee CBOMCTBA U rpaduK.

CrenenHast pyHKIUS U ee CBOMCTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.



Hep@utmble npedcmaeﬂeﬂuﬂ 0 _MHOMHCECMBE KOMNJIEKCHbIX YUCEIL. ﬂeﬁcmeuﬂ c_Komnaekcuvimu__yuciamu. Komniexcro

CONPAINCEHHblE HUClA. MOOVJZb U apcymernm 4ucid. TDMZOHOMBMDMH@CKCI}Z d)opma KOMNJIEKCHO20 Yucia. Pewenue ypa(;HeHuzZ 6

KOMNJAEKCHblX YUcCiax.

Meton wHTEpBaOB AJisA pelieHus HepaBeHCTB. [IpeoOpasoBanus rpagukoB (YHKIUN: COBUT, YMHOKEHHE Ha YHCIIO,
OTpaX€HHE OTHOCHUTEIHbHO KOOpIMHATHBIX oceil. ['paduueckue MeTonapl pelieHuss ypaBHEHHWH M HEpaBEHCTB. PemieHue
YpaBHEHUU U HEPABEHCTB, COAEPXKAIIUX MEPEMEHHYIO MOJ 3HAKOM MOAYJs. CHCTEMBI MOKa3aTeIbHBIX, JTOTAPU(PMUIECKIX U
UPpALMOHATIFHBIX YpaBHEHUM. CHCTEMBI MOKA3aTENbHBIX, TOTAPU(PMUUECKUX U UPPAIMOHAIBHBIX HEPABEHCTB.

B3aumHuo oOpathbie pyHkuuu. ['paduku B3auMHO 0OpaTHBIX (QYHKIIUH.

VYpaenenus, cucmemor yvpasnenuu ¢ napamempom. DPopmyna bumnoma Heromona. Pewenue ypasuenuu cmenenu evluie 2

cneyuaibHovlx 8UO08. TGODGMCZ Buema, meopema 563)/. HDMBO()MMble u Henpueodu/wbze MHo2o4nenvl. OcHosHas meopemda

Cl]l2€5l?bl. CMMMéﬂ’ll)Lt’i@CKue MHO20YJIEHDbI. UeﬂOLlLtCﬂeHHble U Yeno3HavYHvle MHO20UJIEHbI. ﬂuOd)dHl’l’lO@bl VDAGHEHUA. l[engle
0p06u. Teopema @epMa 0 cymme KGCZ()DCIWZO& CVMMbl u D}Zabl, Memoovl CYMMUpoOBarusl u npusHaxKu CX0OUMOCTIU. T€0DeMbl (&)

npu6ﬂu9fceHuu 0elCmEUMENbHbIX _Yucell PayUOHRAIbHbIMU. Mnuooicecmsa _na KOODOMHCIMHOIZ njiockocmu. HQDCZGQHCWIGO

Kowu—byusxkosckozco, nepasencmeo Hencena, Hepasencmea o CD@@HMX.

Tousmue npedena dyuxuuu 6 mouxe. llonamue npeoena dyukuuu 8 beckoneunocmu. Acumnmomul 2paduxa @GyHKUUU.

CDCZGHeHue DECKOHEYHO MAblX U _OeCKOHEeYHO OOnbUILX. Henpepubisrocmo d)VHKuMM. Csoticmsa HenpepvleHblX d)VHKuulZ.

Teopema Beuvepwmpacca.

Nuddepenunpyemocts pynkuuu. [IpousBoanas Gpyukmun B Touke. KacarenbHas k rpaduky dynkimuu. ['eomerpudeckuii u
(bU3UYECKUN CMBICT TTPOU3BOMHOMU. [Ipumernenue npouszeoonoi 6 gusuxe. [lpousBoansie sneMeHTapHbix Gyukuil. [TpaBuia
muddepenniupoBanusi. Bropas nmpousBoaHas, €€ TeOMETPUUSCKU 1 (U3HUECKU CMBICI. TOYKH dKCTpeMyMma (MakCUMyMa U
MuHuMyMa). MccnenoBanue 3jieMEHTapHBIX (YHKIMHA Ha TOYKM SKCTpEeMyMa, HauOOJIbIlIee W HAaWMEHbIIEE 3HAYEHUE C
MOMOILbIO TPOU3BOJAHON. [locmpoenue epagukos GyHKyul ¢ nomousblo npou3eooHvlx. llpumeneHue npoussoOHOlU npu

pewerHuu za0ay. Haxoowcoenue IKCmMpemymoe @VHKMML‘Z HECKOJIbKUX NEPEMEHHbLX .




IlepBooOpa3nasi. Heonpenenennsiii uurerpan. I[lepBooOpasHbie snemeHTapHbIX (yHKIuA. [lnomank KpuBOIMHEHHOMN
tpaneruu. ®opmyna Hetotona-Jleitoauma. OnpeneneHusiii nHTErpai. BeraucieHue miomnanei miockux Guryp u o00beMoB Tem
BpAIllCHHUs C TIOMOIIBIO MHTETpana.. Memoovl pewenus QyHKYUOHATIbHBIX YPAGHEHUL U HEPABEHCNE.

I'eomerpus

HOBTOpeHI/IG. Pemenue 3agad C HCIIOJb30BaAHHMCM CBOMCTB (bI/Ipr Ha IUIOCKOCTH. PenieHue 3aJa4 Ha AO0Ka3aTCJIbCTBO H
ITOCTPOCHUC KOHTPIIPUMCPOB. HpI/IMGHeHI/Ie HpOCTCI?IHIHX JIOTUYCCKUX ITpaBHII. Pemenne 3a1a4 C HUCIIOJIBb30BAHUCM TCOPEM O
TPCYIrOJIbHUKAX, COOTHONICHUHN B MMpAMOYTOJIbHBIX TPCYTOJIbHUKAX, (I)aKTOB, CBs3aHHBIX C YCTBIPCXYTOJIbHUKAMM. Pemenue
3agad C UCIIOJIb30BAHUEM (baKTOB, CBA3AHHBIX C OKPYKHOCTIMMU. Pemenue 3a1a4 Ha U3MCPCHHUS Ha IINIOCKOCTHU, BBIYHUCICHUSA
JJIMH 1 HJ'IOHIaI[CI\/'I. Pemenue 3a1a4 C IOMOIIbIO BEKTOPOB U KOOPAHWHAT.

Harnsnnas crepeomerpus. [Ipusma, mapamienenumnes, NMpaMuia, TETPadIp.

OCHOBHBIE TOHATHS TE€OMETPUU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX. [lowamue 00
akcuomamudeckom memooe. Teopema Menenas ona mempasdopa. llocTpoeHne cedyeHuid MHOTOTPAaHHUKOB METOJIOM CJIEJIOB.

[lenTpanbHoe npoekTupoBanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM MTPOEKIUMN.

CkpenuBaroniecs: NpsAMbIE B IPOCTPAHCTBE. YTOHN MEXIy HUMH. Memoovl HAX0HCOEHUs pacCMOAHUL MeHCOY

CKpeuuearomumucs npAMsvIMU.

TeopeMbl 0 napamieTbHOCTH NPAMBIX M IIIOCKOCTEN B pocTpaHcTBe. [lapamienbHoe npoekTupoBaHue U n300paxkeHue Guryp.
L eomempuueckue mecma mouex 8 npocmpancmee.

[leprieHAUKYISIPHOCTh MPAMON U MIIOCKOCTU. OpTOroHasbHOE NMpoekTUpoBaHue. HakinonHble W npoekuuu. Teopema o Tpex
MEePIEHIUKYIISIpaXx.

Buowr mempasopos. Opmouenmpuyeckuti. mempa’op, KAPKACHLIL mempa’op, DAeHO2DAaHHbIU mempa’0p. IIpimoyzoibHbiil

mempa’0p. Meouanvt u Oumeouanvl mempa’0pa. Jlocmpausanue mempa’0pa 00 Napaiielenuneod.

Paccrosinusa mexny gurypamu B mpoctpancTBe. OOmuii nepneHANKYIISIP IBYX CKPEIINBAOIINXCS MPSMBIX.



Yrael B npoctpaHcTBe. [leprneHauKyIsipHbIe TIOCKOCTU. [[nowads opmozonanvbHot npoekyuu. llepnenoukyisipHoe cevenue

npusmbul. TD@XZDCIHHbllZ u MHOZOZDCZHHbllZ yeoJi. Ceoticmea_niockux V2106 MHO20ZPpAHHO2CO Ylda. Ceotlicmea _niockux u
06V2DCZHHblx Venoe6 mpexepannozo yaeid. TeOpe.Mbl KOCUHYCO8 U CUHYCO6 071 mpexecparnHo2o yena.

BI/II[BI MHOTOI'PaHHHUKOB. PQS’GQDMKM MHOCO0CDARHUKA. Rpamuadwue nymu HA NOBEPXHOCMU MHO2O0ZPAHHUKA. Teopema
31/7.716261. HpaBI/IHBHHe MHOT'OI'paHHHKH. ﬂGOdCMGBHHOCmb npasujlibHbvlX MHO2C0ZCPpAHHUKOS.

Ipuszma. Iapasnenenunen. CrolictBa napauienenunena. [IpssmMoyroyibHbIi napamienenunes;. HakaoHHbIE TPU3MBL.

Iupamuaa. Buasl nupaMua. Dj1eMEHThI MPaBUILHON TUpaMuibl. [TupaMuibl ¢ paBHOHAKJIOHEHHBIMU PeOpaMu U TPaHsIMHU, UX
OCHOBHBIE CBOMCTBA.

HJIOHIEI,Z[I/I HOBCpXHOCTeﬁ MHOI'OT'PaHHHUKOB.

Tena Bpamenus: UUIUHAP, KOHYC, map u cepa. Ceuenus uunuHapa, KoHyca u mapa. [llapoBoit cermeHT, mapoBoi CJIOi,
IapOBOM CEKTOp (KOHYC). YCedueHHas MUpaMHIa U YCECUCHHBIA KOHYC. JDremenmul cghepuueckou eeomempuu. Konuyeckue
ceuenus. KacarenbHble MpsAMble W TJIOCKOCTH. Briucanubsie u onucanHbie chepwl. Kacarowuecs cgepol. Kombunayuu men

6paAUEeHUA.

Bektopsl m koopamHatbl. CyMma BEKTOPOB, YMHOXKEHHE BEKTOpAa HA YHCIO. YTOJI MeXAy BekTopamu. CkansapHoe
npousBeeHre. Y paBHEHUE TUIOCKOCTU. DopMyIia pacCTOSTHUS MEXKIy TOUKaMu. Y paBHeHue chepbl. Popmyna paccmosHus om

mouxu_ 0o _niockocmu. Cnocobwt 3a0arnus I’ZD}ZMOIZ VDAGHEHUAMU. Pewenue 3a0ay u dokazamenbcmso meopéem Cc nomouibro

B8EKMopos u Memooom Koopauﬁam. dnemenmol ceomempuu macce.

Ionsitue odbema. OObeMbl MHOTOrpaHHUKOB. OOBEMBbI Ten BpamieHus. Axkcuomwvl obOvema. Bvisoo popmyn obvemos
NPAMOY20NbHO20 napanieienuneod, npusmol u nupamuodvl. Popmyavt 05l HAX0KHCOeHUsE 0Ovbema mempal’opa. Teopemvlt 06
omuoweHusx oovemos. Illpunodicenus unmezspana K 6blYUCIEHUIO 00beMo8 U nosepxHocmell men epaweHus. Ilowaow
cpepuueckozo nosica. Obvem waposozo cios. llpumenenue ob6vemos npu pewenuu 3aoad. Ilmomans chepsl. Pazgepmka
yununopa u kouyca. Ilnomans MOBEpXHOCTH WIMHAPA U KOHyca. KoMOWHaIuu MHOTOTPAaHHUKOB U Tel BpamieHus. [lomooue
B npocTpancTBe. OTHOIICHHE 00HEMOB U IUIOIIAIeH TOBEPXHOCTEN TTOTI00HBIX GUTYD.



ﬂGMJfCeHM}Z 6 npocmpancmee. I’lClDCUl/leJleblﬁ neperHoc, CUMMeEmMpPUA OnMHOCUMENIbHO NJIOCKOCNU, UEHIMPAIIbHAA CUMMENPUS, NOB0OPONI

ONIHOCUMENIbHO HDWOﬁ. HD€O6DCZ30661HM€ 7100061/!}1, comomemusi. Pewenue 3a0au Ha niockocmu ¢ UCHOAb308AHUEM

cmepeomempuiecKux Memo0os.

BGPOHTHOCTL H CTATUCTHKA, JIOTUKA, TCOPUA I‘paq)OB H KOMGI/IHaTOpI/IKa

[ToBropenue. Hcnonb3oBaHue TaOIUI] W JAWarpaMM JJisi MOPEJCTaBICHUs JaHHbIX. PelleHue 3aga4 Ha MPUMEHEHHE
OMKCATENIbHBIX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEHUX, HAUOOJIBIIETO U HAMMEHBIIETO 3HAYEHUS, pa3Maxa, JUCIepCUn
M CTAaHJAPTHOTO OTKIOHEHWS. BBIYMCIICHHE YacTOT M BEPOSITHOCTEH COOBITHH. BhIuncieHHE BEpOSTHOCTEH B OIBITaX ¢
PABHOBO3MOXHBIMU 3JIEMEHTapPHBIMH UCX0/1aMU. Mcronp30BaHne KOMOMHATOPUKU. BhIurcieHrne BeposITHOCTEN HE3aBUCUMBIX
coObIThii. Mcnonb3oBanue (HOpMysbl CIOXKEHUS BEPOSTHOCTEHW, IuarpamMm Oiijiepa, JIepeBa BEPOATHOCTEH, (OpMYIbI
bepuynmu. Bepoamnocmuoe npocmpancmeo. Akcuomvl meopuu eeposmHocmeiu. YCIOBHasE BEPOATHOCTh. IIpaBuio
YMHOXEHUsA BeposATHocTern. Popmyna mnonHou BeposTHOCcTH. Popmyna baiieca. J[UCKpeTHBIE cilydalHbIE BEJIMYMHBI U
pactpenenenusa. CoBMeCTHbIE paclpeeneHus. Pacipenenenue cyMMbl U TPOU3BEACHUSI HE3aBUCUMBIX CITYYalHBIX BEJIMYHH.
MareMaTu4yeckoe OXHJaHWE U JHUCHEPCUsl CIIyYalHOM BEJIMYMHBI. MaremaThueckoe OXUIaHUE U JUCHEPCUS CYMMBI
CIIy4allHbIX BeNWYWH. buHapHas ciydailHas BeIWYMHA, pacnpeaencHue bepHymm. ['eomerpruueckoe pacrpeIesieHue.
buHOMHaNbHOE pacnpeieNieHue U ero CBOMCTBA. [ unepeeomempuueckoe pacnpeoeienue u e2o ceoticmea. HenpepblBHbIE
cinyvariHble BeaMuuHbl. [InoTHOCTE BeposTHOCTH. DyHKIMA pacnpeneneHus. PaBHOMepHOe pacnipenenenue. [lokazamenvHoe

pacnpedefleHue, €20 _ndpamenipbul. PacnpedeﬂeHue Ilyaccona u ez2o npumenenue. HopmanpHoe pacnpeaeiicHue. DyHKIUS

Jlamaca. HaDaMeTDBI HOPMAJIBHOT'O PacCIIpCACICHUA. HDI/IMeDI)I CHV“I&fIHI)IX BCJINYMH, ITIOJYMHCHHBIX HOPMAJIBHOMY 3daKOHY

(HOFDGHIHOCTB U3MEPEHUM, POCT LIeJ'IOBeKa). Lenmpanvnas npedeﬂbnaﬂ meopema. Hepasencmeso Yeowviuesa. Teopema

Yebviuesa u meopema_bepuynnu. 3akon_Oonbwux yucel. Bbl6ODOUHblL7 Memoo USMEPDEHUA 8€D0ill7/IHOCI’I’l€I/7. Ponv 3axona

OONLUWIUX YUCe 8 HaVKe, NPUPOOe U 0buiecmae.

KoBapuanus nByx ciy4aitHeix BenuduH. [lonsatue o koaddurmente koppensiuu. CoBMeCTHbIC HAOMIOICHUS IBYX CITYYaHBIX
BENIMYUH. Bulbopounviti kodppuyuenm koppenayuu. Jluneiinas peepeccus. Cmamucmuyeckas cunomesza. Cmamucmuka

Kpumepusi u ee _ypo6eHb 3HAYUMOCMU. HDOG@DKCZ npocmeﬁmux cunomes. QMHMDM'{QCKMQ pacnpedeﬂeﬂuﬂ U UX C6Ai3b C

meopemudecKumu DCZCI’ZD@OQJZ@HM}ZMM. Pancosas KOppEeIAYUA. HOCI’I’IDO@HMQ coomeemcmeutl. MinvekmueHnvle u CIOPDBEKMUBHblE

coomeemcmeu. BM@KI/IMM. ﬂMCern’lHaﬂ HenpepvleHOCMb. HDMHMMVI ﬂupu)me. KOOMDOBCIHM@. ﬂ601/l"lHCl}Z sanucs. OcHosHble




norAaAmus meopuu zpad)oe. ﬂepeeb}z. ,HGOM’JHOé 6819860. Cssaznocmob. Komnonenmol c8531H0CHI. Hymu HA epad)e. Qﬁﬂepoebz u

L amunbmonoswl nymu.

I1l. TINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA.

JInyHoCcTHBIE pe3yabTaThl B cepe OTHOIIEHHIT 00yUyaomuxcsi K cede, K CBOeMY 3/10POBbI0, K MIO3HAHUIO ce0si:

— OpUucCHTaluA o6yqa10m1/1xc;1 Ha JOCTHXCHHC JIMYHOTO CYACTbsA, pCain3allvuio IO3WUTHUBHBIX KU3HCHHBIX IICPCIICKTUB,
HHUIOWNATUBHOCTb, KPCATHUBHOCTb, T'OTOBHOCTH U COCOOHOCTh K JJIMYHOCTHOMY CaMOOIIPCACICHUIO, CIIOCOOHOCTH CTaBUTh
OCIIN U CTPOUTD JKNU3HCHHBIC IIJIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTh OOECHEYHUTh c€0€ U CBOMM OJU3KUM JIOCTOMHYIO KU3Hb B IPOLIECCE CAMOCTOSATEIBHOM,
TBOPYECKOIN 1 OTBETCTBEHHOM JI€ATEIBHOCTH;

— TOTOBHOCTH 1 CITOCOOHOCTH 06yqaroumxc;1 K OTCTauBaHUIO JIMYHOT'O JOCTONHCTBA, cOOCTBEHHOI'O MHCHUA, TOTOBHOCTbD
M CIIOCOOHOCTH BI)Ipa6aTI>IBaTI> CO6CTBGHHYI-O ITO3HUILHIO,

— TOTOBHOCTh M CIOCOOHOCTh OOYyYaloIIUXCSd K CAaMOPa3BUTHIO UM CAaMOBOCIHMTAHMIO B COOTBETCTBUU C
0OIIEYeIOBEYECKUMH LIEHHOCTSIM MHPOBO33PEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKu H
OOILIECTBEHHOM TNPAKTUKH, a TaKXKe pas3IMyHbIX (OpM OOLIECTBEHHOTO CO3HAHUSA, OCO3HAHUE CBOEr0 MecTa B
MOJIUKYJIETYPHOM MHUPE;

JINYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4AIOIIMXCH C OKPY/KAIUMH JHJIbMM:

— HPaBCTBEHHOE CO3HAHHME WM MOBEACHUE HA OCHOBE YCBOSHHUS OOICUYCIIOBEUECKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS
U TOBEJICHUS B MOJIMKYJITYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTU BECTH JUAJOT C APYTHUMH JIOJbMHU, JOCTUTAaTh B HEM
B3aMMOIIOHUMAaHUsI, HAXOAUTh OOIIKE LIEJIU U COTPYIHUYATH JJIs1 UX JOCTHKCHUS,

— NPUHATHE TYMaHUCTUYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U OOpOKEIaTeIbHOE  OTHOILIEHUE K
IpPYroMy  4YEJIOBEKy, €ro MHEHHUIO, MUPOBO33PEHUIO;

JIMYHOCTHBIE pe3yJbTaThbl B chepe OTHOLIEHUI K OKpY:KalleMy MHPY, KHUBOH HNpHpoe,
XYA0KeCTBEHHOM KYJbType:



— MHPOBO33PCHUEC, COOTBCTCTBYIOIICC COBPEMCHHOMY YPOBHIO PAa3sBUTHA HAYKH, 3HAYMMOCTH HAYKH, T'OTOBHOCTH K
HaYYHO-TCXHHUYCCKOMY TBOPYCCTBY, BJIAACHHUC HOCTOBepHOﬁ HH(i)OpMaHHCﬁ 0 INIEPCHOBBIX HOCTUIKCHUAX H OTKPBITUAX
MI/IPOBOI?I 1 OT€YCCTBEHHOM HaYKH, 3aMHTCPCCOBAHHOCTD B HAYUYHbIX 3HAHUAX 00 YCTPOI\/'ICTBG MHUpa 1 O6HI€CTB&;

- TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHCIIE CaMOOOpPa30BaHMIO, Ha TMPOTHKEHUH BCEH KHU3HM,
CO3HATENFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHUIO KaK YCIOBHUIO YCHEIIHON MpodeCcCHOHATbHONW U OOIIEeCTBEHHOU
NEeSTENbHOCTH;

JInyHOCTHBIE Ppe3yabTaThbl B c(epe OTHOUIEHUS] OOyYAKOIIMXCH K TPyAy, B cdepe CONMAITBHO-IKOHOMUYECKUX
OTHOLIICHUIA:
— OCO3HaHHBIN BBIOOP Oyayiiel npodeccuu Kak MmyTh U CIIOCO0 pean3allii COOCTBEHHBIX KU3HEHHBIX MJIAHOB;

— T'OTOBHOCTbH 06yqa}oumxc;1 K pr,Z[OBOfI HpO(bGCCI/IOHaJIBHOI?I ACATCIBbHOCTH KaK K BO3MOJKHOCTH Y4YaCTHA B PCIICHHUHA
JIUYHBIX, O6IJ.[€CTB€HHBIX, ToCyaAapCTBCHHBIX, O6H_[CHaI_[I/IOHaJ'IBHBIX HpO6JICM;

— MOTPEOHOCTh TPYAMUTHCS, YBaXKEHUE K TPyAy M JIOASIM TpyAa, TPYAOBBIM JIOCTHKEHHUSIM, JT0OPOCOBECTHOE,
OTBETCTBEHHOE ¥ TBOPUYECKOE OTHOIICHUE K Pa3HbIM BUJIaM TPYAOBOU €SI TEIBHOCTH;

MeTanpeaMeTHbIE Pe3YJbTAThI.

1. PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
BbInyCKHMK HAYYHTCH:

— CaMOCTOSITEIIBHO ONPENEIATh LIENH, 3a4aBaTh MMapaMeTpbl U KPUTEPUHU, IO KOTOPBIM MOXHO OIPENEIUTh, YTO LEIb
JNOCTUTHYTA;

— OLCHUBATh BO3MOXXHBIC IIOCJIICACTBUA JOCTHXKCHHI MOCTaBJICHHOM oceian B ACATCIIBHOCTH, COOCTBEHHOM >KU3HH U
JKN3HU OKPYIKAIOIIUX JIIO,Z[GI\/'I, OCHOBBIBAsiICh Ha COO6pa)KCHI/I$[X 9TUKHU U MOpaJIu;

— CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEILHON ESITEILHOCTH U )KU3HEHHBIX CUTYaIIUsIX;



— OLCHMBATb PCCYPCHI, B TOM YHUCIIC BPECMA H APYTHC HEMATCPHUAJIbHBIC PCCYPCHI, HCO6XO,Z[I/IMBI€ JJI1 JOCTHXKCHUA
IIOCTAaBJICHHOM e,

— BBI6HpaTL IIyTb AOCTHIKCHHA ILCJIH, IINIAHUPOBATH PCHICHUC ITOCTABJICHHLIX 3aJa4, OIITHUMH3HUPYA MATCPHUAJIBHBIC U
HCMATCPHUAJIbHBIC 3aTPATHI,

- OpraHu30BbIBaTh IP(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX JIJISl JOCTHXKEHHUS MTOCTABICHHOW LIEJIH;

— CONOCTABIIATH MMOJTYYEHHBIN pe3yIbTaT AESITEIbHOCTH C IOCTABIIEHHOM 3apaHee LENbIO.
2. ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

BbinyCKHHK HAYYNTCH:

— UCKaTh W HaXOOuTh OO0OOILIEHHBIE CIOCOOBI penieHus 3aJad, B TOM YHUCJE, OCYUIECTBISATh pa3BEPHYTHII
MH(GOPMaLMOHHBIN MIOMCK U CTaBUTh HA €r0 OCHOBE HOBBIE (YUeOHbIE U TO3HABATENbHBIC) 3a/1a4H;

— KPUTUYECKH OILICHUBAaTh M WHTEPIPETHPOBATH MH(POPMALMIO C Pa3HbIX MO3ULHUN, paclo3HaBaTh U (PUKCUPOBATH
MIPOTUBOPEYMS B UH()OPMAIIMOHHBIX UCTOYHHUKAX;

— WCIIOJB30BaTh PA3JIUYHBbIE MOJEIBHO-CXEMAaTHUUYECKUE CPEACTBA Ul IIPEIACTABICHUSA CYIIECTBEHHBIX CBS3EH W
OTHOUIEHUH, a TaK)Ke MPOTUBOPEYUH, BBISIBICHHBIX B MUH()OPMAIIMOHHBIX HCTOYHUKAX;

- HAXOAUTh U MPUBOJUTh KPUTHUECKHUE aPTyMEHTHI B OTHOILIEHUH JAEUCTBUNA U CYXJIEHUH JAPYroro; CIOKOMHO U pa3yMHO
OTHOCUTBCSI K KPUTHYECKHM 3aMEUaHUsIM B OTHOILIEHHWU COOCTBEHHOTO CYXKJIEHHUS, paccMaTpuUBaThb HX KakK pecypc
COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJIUTH 32 PaMKH Yy4eOHOTO MpeaMeTa U OCYIIECTBIATH IIeJICHANIPABICHHBIN MOUCK BO3MOXKHOCTEH JJIsI ITUPOKOTO
MepeHoca CPeACTB U CIIOCOOOB IEUCTBUS;

— BBICTPpAUBATL HWHAHWBUAYAJIbHYIO O6pa3OBaT€J'IBHYIO TPACKTOPHUIO, Y4YHUTBhIBAA OIPAHUYCHHA CO CTOPOHBI APYIHX
Y4aCTHHUKOB U pECYPCHBLIC OI'PAaHUYCHU A,

— MCHATH U YACPKHUBATH PA3HBIC ITO3UIIUHA B MMO3HABATEILHOU ACATCIIBHOCTH.

2. KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUS



BbInNyCKHUK HAYYHUTCH:

— OCYHCCTBIIATL ACJIOBYI0O KOMMYHHKAIINIO KaK CO CBCPCTHHUKAMH, TaAK U CO B3POCIbIMU (KaK BHYTPH 06p330BaTeHBHOﬁ
opraHu3anun, TaKk M 3a €€ HpGI[GJIaMI/I), HO,ZI6I/IpaTB I[MapTHCPOB IJIA I[GJ'IOBOﬁ KOMMYHHKAIIUKU HCXOIA H3 COO6pa}KeHHﬁ
PE3YJIbTATUBHOCTHU BBaHMOHeﬁCTBHH, a HC JIMYHBbIX CHMHaTHﬁ;

— IOpU OCYILIECTBICHUU TIPYyNIOBOH pabOThl OBITH KaK PYKOBOJUTENEM, TaK U YIEHOM KOMaH/Abl B Pa3HbIX pOJISX
(reHepaTop uaei, KpUTHK, UCTIOJHUTENb, BBICTYNAOLINN, SKCIIEPT U T.1.);

- KOOPAMHUPOBATh M  BBINOJHATH pPabOTy B YCIOBHUSAX pPEaJbHOTO, BHUPTYaJbHOTO W KOMOMHHUPOBAHHOIO
B3aMMO/ICICTBHUS,

— Pa3BCPHYTO, JOTHUYHO U TOYHO HU3J1araTb CBOIO TOUYKY 3PCHHA C UCIIOJIb30BAHUCM aJACKBATHBIX (YCTHLIX )51 HI/ICBMGHHBIX)
SI3BIKOBBIX CPCACTB;

— pacrio3HaBarth KOH(JIMKTOT€HHbIE CUTyallUl | npeaoTBpaniaTbh KOHQIMKTBI 10 UX AaKTUBHOM (as3bl,
BBICTPANBATh JEJIOBYIO U 00pa30BATEbHYI0 KOMMYHHUKAIUIO, U30€rast JTMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

HDCI[MeTHbIe pe3vJiabTarThbl.

B pesynbrare u3ydeHus yueOHOro npeamera «MareMaTnka: ajaredpa m Havaja MaTeMaTHUeCKOr0 aHAJIHU3a, TeOMeTpHsD)
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

BpInycKHMK HA yIiy0/J1eHHOM YPOBHE HAYYUTCH:

JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

O CBOOOMHO OMEpUPOBATH TMOHSATUSMU: KOHEUHOE MHOXKECTBO, IJIEMEHT MHOXKECTBA, IMOIMHOXKECTBO, IMEPECEUCHHE,
o0beIMHEHNE U PA3HOCTh MHOECTB, YHCIIOBBIE MHOXKECTBA Ha KOOPJWHATHON MPSIMOM, OTPE30K, UHTEPBAJ, MOJyHHTEPBAI,
MIPOMEKYTOK C BBIKOJIOTOM TOUKOM, rpaduecKoe MpeICTaBICHUE MHOXKECTB Ha KOOPIMHATHOM IJIOCKOCTH;

0l 3aJlaBaTb MHOXXECTBA ICPCUNCIICHUEM N XapaKTCPUCTHUICCKHUM CBOP'ICTBOM;

O ONEPUPOBATH TOHATUSIMU: YTBEPKICHUE, OTPULIAHUE YTBEP)KICHUS, UCTUHHBIC U JIOKHBIC YTBEPKICHHS, MPUUMHA,
CJIEJICTBHE, YACTHBIN CITydall 00IIIeT0 YTBEPKIACHHS, KOHTPIIPUMED;



O ITPOBECPATH NPUHATIIC)KHOCTD 3JICMCHTA MHOKCCTBY,

O HAXOJUTh MepeceyeHre U 00bEIMHEHNE MHOXKECTB, B TOM YHCJIE IIPEICTABICHHBIX TpaduuecKy Ha YUCIOBOU MPSIMON U
Ha KOOPJAMHATHOW MJIOCKOCTH;

O IMPOBOAUTDL JOKA3ATCIBbHBIC PACCYKIACHUA JJIA 000CHOBaHMS HCTUHHOCTH YTBep)KI[CHI/Iﬁ.

B nosceounesnoii srcusnu u npu usydiernuu ()DVZMX npedmemoe:

O HCIIOJb30BaTh YHUCIOBBIC MHOXCCTBA Ha KOOp,HHHaTHOﬁ HpHMOﬁ H Ha KOOp,ZII/IHaTHOI‘/’I IINTIOCKOCTH JIsI OIIMCAaHU
PCAIBHBIX IIPOLUCCCOB U HBHGHHﬁ;

O IIPOBOAUTH JTOKA3ATEIbHBIE PACCYXICHUS B CHUTYallUSX ITIOBCEIHEBHOM JKW3HW, INPU PELIICHHM 331ad W3 JPYTUX
IIPEIMETOB

Yuciaa u BBIPA’KCHUS

O CB00OJIHO OMEPUPOBATH MOHATUAMU: HATYPAJTIbHOE YMCIIO, MHOKECTBO HATYpPaJIbHBIX YHCEJ, LI€JI0€ YUCIIO, MHOXKECTBO
LENbIX 4Yucesl, OOBIKHOBEHHAasl JpoOb, JecsATUYHAs JpoOb, CMEIIAHHOE YHCIO, PAIUMOHAIBHOE YHCIO, MHOYXECTBO
pallMOHAJIBHBIX YHCEN, UPPALMOHAIBHOE YMCIIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE YMCIIO, MHOXECTBO JEUCTBUTEILHBIX
YHCeJl, FeOMETpUYECKasi UHTEPIPETALMs HaTypalibHBIX, LIEJIbIX, PAlUOHAIBHBIX, ICHCTBUTEIBHBIX YHCET,

O MOHUMATb U OOBSICHATH PA3HUILY MEKY MO3UIIMOHHON U HEMTO3UIIMOHHOM cCTEMaMu 3alliCH YnCe;

O MEPEBOAUTH YMCIIA U3 OJTHOM CUCTEMBI 3alTUCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;

O JIOKa3bIBATh M MCIOJIb30BATh IPU3HAKH JIETUMOCTH CYMMBI M IIPOU3BEACHUS TP BBINIOJHEHNUN BBIYMCIICHUI U PELLICHUN
3az1ay;

O BBIIIOJIHATH OKPYTJIEHUE PALMOHAIBHBIX U UPPALMOHAIBHBIX YUCEJ C 3aIaHHOM TOYHOCTBIO;

O CpPaBHUBATH JEHCTBUTEIBHBIE YHUCIIA PA3HBIMHU CIIOCO0AMU;

O YHOpAOYMBATh YHWCIA, 3alUCaHHbIE B BHJAE OOBIKHOBEHHOW U JECATUYHOM JApoOM, dYHMCIA, 3alUCAHHBIE C

MCIIOJIb30BaHUEM aprU(METUIECKOTO KBAAPATHOTO KOPHS, KOPHEH cTerneHu Oobiie 2;



O HaxoauTh HOJl 1 HOK pa3nbiMu crioco0aMu M UCIIOJIB30BaTh UX MPHU PEIICHUH 33/1a4;

[ BBINOJIHATH BBIYUCICHUS U MpeoOpa30BaHUs BBIPAKEHUM, COAEpKallUX JCHCTBUTEIbHBIE YHCIA, B TOM UYHCJIE KOPHU
HaTypaJbHbIX CTENICHEN;

O BBITIOJHATh CTaHAAPTHBIE TOXKIECTBEHHBIC MPEOOpa30BaHUA TPUTOHOMETPHUYECKHX, JOTapu(MUUYECKUX, CTETECHHBIX,
UPPALMOHAIBHBIX BBIPAKECHH.

B nosceounesnoii srcusnu u npu usydiernuu ()DVZMX npedmemoe:

— BBIIIOJTHATE U OOBSICHATH CpPaBHCHHC PC3YJIbTATOB BBIUHCJICHUI IIpu PCHICHUHU IIPAKTHUYCCKHUX 3aa4, B TOM YHUCJIC
HpH6JII/I}K€HHI>IX BBI‘-IPICJIGHHfI, HCIIOJIB3Ys PA3HBIC CITOCOOBI CpaBHCHHﬁ; 3alIUCbIBATb, CPABHUBATb, OKPYIJIATL YHCJIOBBLIC
JaHHBIC PCAJIbHBIX BCIIMYHNH C UCIIOJIB30BAHHUCM PA3HBIX CUCTCM U3MCPCHUSA,

O COCTaBJISITh M OLICHUBATh PA3HBIMU CIIOCOOAMHU YHUCIIOBBIC BBHIPAKECHUS TPU PEHICHUU MPAKTUYECKUX 3aJlad U 3a]la4y U3
JIPYTUX y4eOHBIX MPEIMETOB

YpaBHeHMs M HEPABEHCTBA

O CB0OOOJHO ONEepupOBaThH MOHATUSMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA, ypaBHEHUE,
ABJISIOIIEECS] CIEACTBUEM JAPYroro ypaBHEHUs, YpaBHEHUs, PABHOCUJIbHBIE Ha MHOXECTBE, PaBHOCUJIbHBIE MPeoOpa3oBaHUs
YpaBHEHUH;

O pelaTh pa3Hble BUAbl YPABHEHUN U HEPABEHCTB M UX CHCTEM, B TOM UYHCIIE HEKOTOPbIE YpaBHEHUA 3-il U 4-i CTENEHEN,
JTPOOHO-paIMOHATBHBIE U UPPALIMOHAIIBHBIC,

0l OBJIaACTh OCHOBHBIMHU THUIIAMH IIOKa3aTCIIbHbBIX, HOFapI/I(l)MI/I‘ICCKI/IX, HppallMOHAJIIbHBIX, CTCIICHHBIX ypaBHCHI/Iﬁ n
HCPAaBCHCTB U CTAHAAPTHBIMH MCTOAAMHU UX peI_HeHI/If/'I " IIPUMCHATD UX IIPH PCIICHUU 3a1a4;

O MIPUMEHATH TeopeMy be3y K permeHnto ypaBHEHHNIM;
O MIPUMEHATH TeopeMy Buera /i1 peleHus HEKOTOPbIX YPAaBHEHUM CTENIEHU BBIIIE BTOPOM;

O IMOHHUMATb CMBICJI TCOPEM O PABHOCHIILHBIX 1 HEPABHOCHUIIbHBIX HpeO6paSOBaHI/I$IX ypaBHeHI/Iﬁ U YMCTb UX JOKAa3bIBAThb,



O BIIAJICTh METOJAMU PEIICHUS YPaBHEHU, HEPABEHCTB U UX CHUCTEM, YMETh BBIOMPATh METOJ] PEIICHHS U 0OOCHOBBIBATH
CBOM BBIOOD;

O HCIIOJIB30BATh MCTOA MHTCPBAJIOB AJIAA PCUHICHUSA HCPABCHCTB, B TOM YHCIIC I[pO6HO-paLII/IOHaJILHBIX N BKIIIOYAIOIIHUX B
cebs HPpadOHAJIbHBIC BBIPAKCHUA,

O pemath anredpanyecKkue ypaBHEHUS M HEPABEHCTBA M WX CHCTEMBI C MapaMeTpamH aireOpandeckuM U rpadudecKum
METOAaMU;

[ BJIAJICTh Pa3HBIMA METOJAMH J1I0KA3aTEIbCTBA HEPABEHCTB;

[ pelaTh ypaBHEHHUS B LIEJIBIX YUCIIAX;

O M300pakaTh MHOXECTBA Ha IJIOCKOCTH, 33/1aBA€MbI€ YPABHEHUSIMU, HEPABEHCTBAMHU U UX CUCTEMaMU;

O CBOOOJIHO MCIOJIB30BATh TOKIECTBEHHBIE TPEOOPA30BAHUS MIPU PEIICHUH YPABHEHUN U CUCTEM YPAaBHEHHI

B nosceounesnoui sorcuznu u npu u3ydyeruu 0}?)/21/{)6 npedMemoe.'

O COCTABJISITh M pelIaTh YPAaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI MPU PEIICHUH 3a/1a4 APYTUX YU4E€OHBIX MIPEAMETOB;

O BBINIOJIHSTH OLEHKY MPaBI0NO00Us pe3yabTaTOB, MOJy4YaeMbIX IPHU PELICHUH PAa3IMYHbIX YPABHEHUHN, HEPABEHCTB U UX
CUCTEM IIPH PEUICHUH 3a7a4 JPYTruX YUYEOHbIX MPEIMETOB;

O COCTaBJISITh M peliaTh YPAaBHEHUSI K HEPABEHCTBA C IMapaMeTpaMu IIPH PEIICHUU 3a1a4 IPYyTUX YU4EOHBIX TIPEIMETOB;

O COCTaBJISITb YPAaBHEHUE, HEPABEHCTBO WIM UX CUCTEMY, OIMCHIBAKOIINE PEAIBHYIO CUTYALUIO WMJIM IIPUKIAAHYIO 3a1a4y,
WHTEPIPETUPOBATH MTOITYUYECHHBIE PE3YJIBTATHI;

N KCMOJIb30BaTh MPOrPaMMHBIE CPEACTBA IPU PEUICHUU OTACJIBHBIX KJIIACCOB YPABHEHU U HEPABEHCTB
DOyHKIUU
H Brnanets NMOHATHSAMU: 3aBHCHUMOCTHh BEIWYWH, (YHKIUS, apTyMEHT M 3Ha4YeHHe (DYHKIHMH, 00JIACTh OMpENeieHUS U

MHOKECTBO 3Ha4eHUMN (yHKIMH, TpaduK 3aBUCUMOCTH, Tpaduk GyHKINHA, HYIH (PYHKIIUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA,
BO3paCTaHWE HA YHUCIOBOM IPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM IMPOMEXKYTKE, HAMOOJbIIEE W HAWMEHbIIIEC 3HAYCHHE



(GyHKIMH Ha YUCITIOBOM IIPOMEKYTKE, epruoanyeckast GQyHKIHUs, IEPUOJI, YeTHASI U HeUeTHass PYHKIUHU; YMETh IPUMEHATh 3TU
MOHATHUS IIPU PELICHUH 33/1a4;

BJIQ/ICTh MOHIATHEM CTETNIeHHasi (PYHKINS;, CTPOUTH €€ rpaduK U yMETh MPUMEHSITh CBOWCTBA CTETIEHHON (DYHKIIMH MPH
pEIIeHUH 3a/1a4; BIaJIETh MOHATUSIMU MOKa3aTeabHast QyHKIUS, IKCIIOHEHTA; CTPOUTH UX TpadUKH U yMETb MPUMEHSTh
CBOMCTBA MOKa3aTeIbHON (DYHKIIMU MPU PEIICHUH 33]1ay;

O BJIQJICTh MOHSATHEM Joraprupmuyeckas QyHKIHS; CTPOUTH €€ TpaduK U yMETh MPUMEHSITh CBOMCTBA JTOTapu(MUUECKON
(GyHKUIMU NP PEILICHUH 3a]1ay;

O BIIAJICTh TOHATUSAMH TPUTOHOMETPUYECKUE (YHKIUU; CTPOUTh HX Tpaduku HU yMETh TPUMEHITh CBOWCTBA
TPUTOHOMETPUUECKUX (DYHKIUU MIPU PEIICHUU 3a/1a4;

O BJIQJIETh MOHATHEM OOpaTHasi PyHKUMS; IPUMEHATH 3TO MOHATHE MPHU PEIICHUH 3a/1ay;

O IPUMEHSTH [P PEIICHUN 3a]]a4 CBOMCTBA (PYHKIIHMI: Y€THOCTh, NEPUOIUYHOCTh, OTPAaHUYEHHOCTH;

O NPUMEHSTH [IPU PEIICHNH 3a/1a4 ITpeoOpa3oBanus rpaduKkoB QyHKUINHI;

O BJIa/IETh MOHATUSIMH YUCIJIOBas MOCIEA0BATEIbHOCTh, apu(METHUECKasi U FTEOMETPUUECKasl POTPECCHUS;

O MPUMEHSTH MTPU PELIEHUU 33]1a4 CBOMCTBA U MPU3HAKU apU(PMETUUECKON U T€OMETPUUECKON MPOTrpecCcuil.

B nosceonesnoil scusznu u npu uzyuenuu Opy2ux y4eOnovlx npeomemos:

O ompenensaTh 1Mo rpadukaM M HUCIOJIb30BaTh JJISl PEIIEHUs NPUKIAJAHBIX 3a/ad CBOMCTBA peajbHBIX MPOIECCOB H
3aBUCUMOCTEH (HAuOONbIINEe U HAUMEHbBIINE 3HAYCHHS, MPOMEXKYTKH BO3pACTaHUS U YObIBaHHS (YHKIHUU, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA, aCUMIITOThI, TOUKH Meperuda, mepuo U T.11.);

O VHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYALIUU;.
O OMpeNeNsaTh Mo rpaduKaM NPOCTEHIINE XapaKTEPUCTUKN NEPUOIUYECKUX MTPOLIECCOB B OMOJIOTHH, IKOHOMHKE, MY3bIKE,

PaIMOCBSI3U U Jp. (aMIUTUTY/1a, IEPUO U T.11.)

DJIEMEHTHhI MATEMATHYECKOI0 AHAJIHN3A



O Bnagers monaTtueM OeCKOHEYHO yOBIBaloIasi r€OMETpPUUYECKas MPOrpeccCUs U yMETh MPUMEHSTh €ro MpU PEIIeHUU
3a/1ad;

O IMPUMCHATD OJIsI PCIICHUA 3a1a49 TCOPHUTIO IIPCACIIOB,

O BIaACTHb ITOHATHAMUA OecKkoHEeYHO OOJIbIINE U OECKOHCYHO MaJIbIe YHCIIOBBIC MMOCJICAOBATCIIBHOCTU U YMCTh CPABHUBATDH
OECKOHEYHO OOIBIIHE U OECKOHESYHO MaJible IMOCJIICAOBAaTCIbHOCTH,

O BJIAJICTh TIOHSITHAMU: TIPOU3BOIHAS (PYHKITUH B TOUKE, MPOU3BOHAS (DYHKIIHH;

O BBIYHCIIATH MPOU3BOHBIC SJIEMEHTAPHBIX QYHKIIUNA U UX KOMOMHAIIH;

O MCCJIEI0BaTh (PYHKIIUU HA MOHOTOHHOCTb U SKCTPEMYMBI;

O CTPOUTH TpaPuKH U MPUMEHSTH K PEIICHUIO 3a/1a4, B TOM YHCIIE C TapaMeTPOM;

O BJIQJICTh MOHSITUEM KacaTelbHas K Tpaduky GyHKIIMU U YMETh IPUMEHSITh €T0 MPU PEIICHUH 3a]1a4;

O BJIQJICTh MOHATUSMU TIEPBOOOpa3Hast PYHKIIHS, ONPEACICHHBIA HHTETpAT, ¢ MPUMEHATh Teopemy Hrrorona—JIeliOamIa

" €C CICACTBUA IJIA pCUICHU 3a/1a4.

B noeceonesnou srcusnu u npu uzyyeHUuu Opy2ux Y4eoHbulx npeoMemos.:

O pemiath MNPUKIAAHBIE 3aJauyd M3 OHOJOTrUd, (U3UKU, XUMHH, SKOHOMHUKHA W JPYTrUX MPEIMETOB, CBSI3aHHBIC C
HCCIIEIOBAHUEM XAPAKTEPUCTUK IIPOLIECCOB;

O MHTEPHPETUPOBATH NOJYYCHHBIE PE3YIIbTATHI
CraTucTuka ¥ TeOpUsi BEPOSITHOCTEM, JIOTHKA 1 KOMOMHATOPHKA

O OnepupoBaTh OCHOBHBIMH OINMCATEJbHBIMU XapaKTEPUCTHUKAMU YHUCJIOBOIO Ha0opa, TMOHSATHUEM TeHepabHas
COBOKYIHOCTb U BHIOOPKOM U3 HEE;

0 OTIEpUPOBATh TIOHSATHSMHU: YacTOTa M BEPOATHOCTH COOBITHS, CyMMa W TPOU3BEJCHUE BEPOSTHOCTEH, BBIUYUCIATH
BEPOSTHOCTU COOBITUI HAa OCHOBE MOCYETa YUCIIa UCXOOB,;



O BJIaJCTh OCHOBHBIMHU INOHATHUAMHA KOM6I/IHaTOpI/IKI/I N YMCTDb UX IIPUMCHATH IIPpU PCIICHUHA 3a1a4;

O HMCTD IMPCACTABJICHUC 00 OCHOBax TCOPHUHU BepOHTHOCTGﬁ;
HMCTh IIPCACTABJICHHUC O AUCKPCTHBIX W HCIIPCPBIBHBIX Cﬂy‘{aﬁHBIX BCIIMYMHAX W PACIHPCACIICHUAX, O HC3aBUCUMOCTH
CJ'Iy‘IaI‘/JIHI)IX BCJIMYMUH, UMCTb IIPCACTABIICHUC O MAaTCMATHYCCKOM OXKHUIAAHUU U JUCIICPCUU CﬂyqaﬁHBIX BCJIMYHH,

O MMETh IPEICTABIECHNUE O COBMECTHBIX PACIPEACIICHUSAX CIIyYalHbIX BEJIMYUH;
[ IOHUMATh CYTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOIO METOIa U3MEPEHUSI BEPOSITHOCTEH;
[ MMETB MPEACTABICHUE O HOPMAJIBHOM PACIPEAEICHUH U IPUMEPAX HOPMAJIBHO PACIIPENCIICHHBIX CIIy4alHbIX BEJINYUH;

? UMETH MMpCACTABJICHUC O KOPPCILAINU CJ'Iy‘-IaI‘/'IHBIX BCJINYHH.

B nosceodunesnoii scusnu u npu usydiernuu ()DVZI/DC npec)memoe:

O BBIYHCJEATD UJIN OICHUBATDh BEPOATHOCTHU COOBITHII B peaJIBHOﬁ KHU3HH,

O BBIOMPATh METO/IbI MOJIXO/SIIETO MPEACTABICHHS U 00PA0OTKH TaHHBIX

TexkcToBBIC 321a4YN

O Pematp pasHble 33124 MOBBILIEHHON TPYAHOCTH;

O aHAJIM3UPOBATh YCIOBUE 3a]1a4M, BHIOUPATh ONTUMAJIBHBIN METO]T PEIICHUS 3a7a41, pacCMaTPHUBAasi Pa3INUHbIC METOIbI;
O CTPOUTH MOJIENIb PEMIEHUS 3a/1a4M, IPOBOAUTH JI0KA3aTEIbHbBIEC PACCYKICHUS MPU PENICHUH 33/1a4H;

O pemarth 3a7a4n, Tpedyroire nepedopa BapHaHTOB, TPOBEPKHU YCIOBUM, BEIOOpA ONTUMAIILHOTO PE3yJIbTaTa;

O aHAM3UPOBATh U WHTEPIPETUPOBATH MOJTYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBHS 3a/laud, BHIOMPATH pEHICHUs, HE

IMPOTUBOPCHAIINEC KOHTCKCTY,

O MIEPEBOINTH MPU PEHICHUU 3a7a4d WH(OOPMAITUIO U3 OJHON (POPMBI 3aITUCH B JIPYTYIO, HCTIOIB3YS IIPH HEOOXOAMMOCTH
CXEMBbI, TaOJIUIIbI, TpaduKH, TUATrPAMMBI.

B nosceodunesnoti scusnu u npu usydiernuu ODVZUX npeOMemoe:




O pemaTh NPaKTUYECKHUE 3a0a4 U 33J1a4U U3 IPYTUX IIPEIMETOB

I'eomeTpus
O Bianets reoMeTpUUECKUMHU MOHATUSMH [PU PELIEHUH 33/1a4 U POBEJICHUN MAaTEMATHUYECKUX PACCYKICHUM;
O CaMOCTOATENBbHO (HOPMYITUPOBATH OMPECICHUS TEOMETPUUYECKUX (DUTYp, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBax U

pU3HAKaX T€OMETPUUECKUX PUTYp U 0OOCHOBBIBAThH WUJIM ONPOBEPraTh UX, 00001ATh WM KOHKPETU3UPOBATh PE3YJIbTAThl HA
HOBBIX KJIaccax (Uryp, NPOBOAUTH B HECIOKHBIX CIydasx KiIacCU(pUKALMIO (PUTYp MO pa3IMUYHbIM OCHOBaHUSM;

O UCCJIEIOBAaTh YEPTEXH, BKIOYas KOMOMHAUMM (QUTYp, H3BIEKATb, MHTEPIPETUPOBATH M MPEOOPa30BHIBATH
uH(pOpMaINIO, IPEICTABICHHYIO Ha YepTexkKax;

O pelaTh 3a/laud TeOMETPUUECKOTO COJIEPKaHMsI, B TOM UUCII€ B CUTYyaIUsAX, KOTJIa aITOPUTM PEIICHUSI HE CIEIYET SBHO
M3 YCJIOBUSI, BBIMOJHATH HEOOXOAUMBIE JJIsI PEIICHUs 3aJayd JOMOJHUTENbHbIC MOCTPOCHUS, HCCIEI0BATh BO3MOXHOCTh
MIPUMEHEHUS TeopeM U HopMyIT i perieHus 3a/1ay;

O yMeTh (OPMYIUPOBATH U IOKA3bIBATH T€OMETPUUECKUE YTBEPKICHUS;

O BJIAJICTh MOHATUSAMH CTEPEOMETPUHN: MPU3MA, MTapaJuIeIeIUIE, MTUPaMUIa, TETPAIP;

O MMETh MPEACTABICHHS 00 aKCHOMaX CTEPEOMETPHUH U CIEACTBUAX U3 HUX U YMETh PUMEHATH UX NIPU PELICHUH 33/1a4;

O YMETb CTPOUTH CEYEHNSI MHOTOTPAHHUKOB C UCTIOJIb30BAHUEM PA3JIMYHBIX METOAOB, B TOM YHCJIE U METO/IA CJIE/IOB;

O MMETH IPEJICTABICHUE O CKPEUIMBAOIIMXCS MPSAMBIX B IMPOCTPAHCTBE U YMETh HAXOAUTH YrOJI U PACCTOSTHUE MEXKIY
HUMU;

O MIPUMEHATH TEOPEMBI O MAPAIIIETBHOCTH NIPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE MPU PELICHUU 3a4a4;

O YMETh MPUMEHSThH MapajijIeIbHOE IPOSKTUPOBAHUE I N300paKeHHsT PUTYDP; YMETh MPUMEHSTH MEePIEHINKYISIPHOCTH

MPSIMOM U TTIOCKOCTH NPY PELIEHUH 3a/1a4;



O BJIAJICTh MOHATUSIMHU OPTOIOHAIBHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U UX MPOEKLUH, YMETh IPUMEHATH TEOPEMY O TPEX
IIEPIICHINKYJIAPAX MIPU PEIICHUU 33]1a4;

O BJIQ/IETh MOHSATHIAMH PACCTOSHUE MEXAy (GUTYypamMH B MPOCTPAHCTBE, OOIMIMUNA MEPIEHIUKYIAP ABYX CKPEIIUBAIOIINXCS
IPSAMBIX U YMETh IPUMEHATH UX IIPU PELICHUN 3a/1ay;

O BJIAACTD ITIOHATHCM YI'OJI MCIKAY pr[MOﬁ H INIOCKOCTBIO U YMCTD IIPUMCHATH €TO IIPHU PCINCHHUHA 3a1a4,

[ BJIQJIETh ITOHATUAMU JBYIPAHHBIN YIOJI, YTOJI MEXKAY IIJIOCKOCTAMMU, HEPIEHANKYIAPHBIC IUIOCKOCTH U YMETh IPUMEHSATH
UX TP PELICHUH 3a]1a4;

O BJIAACTDb ITIOHATHUAMU IIPpU3Ma, IAPAJUICIICIIMIIC U IIPUMCHATDH CBOMCTBaA IMapaJuICIICIIMIICAA IIPHU PCIICHUH 3a1a4,
O BJIaACTh ITIOHATHUEM HpHMOYFOHBHBIﬁ HnapaJuICJICIUIICO U IIPUMCHATD €TI0 IIPpXW PCIICHHUU 3a/1av;
O BJIAACTh IIOHATHUAMHU IIHpaMHAd, BHUIbI IIHPAMHUI, 3JICMCHTBI HpaBPIJIBHOI;’I InmupaMubl U YMCTb IIPHUMCHATH HX IIPpU

pelIeHUH 3a/1aY;

O MMETH MPEACTABJICHUE O TeOpeMe Diliiepa, MPaBUIIBHBIX MHOIOTPaHHUKAX;
O BJIAJICTh IOHATUEM IUIOIIAIA IOBEPXHOCTEW MHOTOIPAHHUKOB U YMETh IPUMEHATH €T0 IIPU PEIICHUH 33]1a4;
O BIIAJICTh TOHSTHSAMU Tella BpauleHus (LWIMHIP, KOHYC, map U cdepa), UX CEYEHHS U YMETh NPUMEHSITh UX IpHU

pellIeHUY 3a/1a4;

O BJIAJICTh MTOHSITUSAMU KaCaTEJIbHBIE MPSIMBIE U TIJIOCKOCTH M YMETh MPUMEHSTh UX MPH PEIICHUHN 33]1a4;

O MMETh MPEACTABJICHUS O BIIMCAHHBIX M OMMCAHHBIX cPepax U yMETh MPUMEHSTh UX TIPH PEIICHUU 3a]1aY;

O BIIAJICTh TIOHSATUSIMU 00BEM, 0O BEMBI MHOTOTPAHHUKOB, TEJ BPAIICHUS ¥ IPUMEHSATh UX TIPH PEIICHUH 3a71a4;

O HMMETBH MPEICTABICHUE O Pa3BEPTKE UMIIMHAPA U KOHYCA, IUIOIIAIN NOBEPXHOCTH LIUIMHPA U KOHYCA, YMETh IPUMEHSTH

UX TP PELICHUH 3a]1a4;

O MMETh MPEACTABJICHHE O TUIOMAAN CPEephl 1 YMETh MPUMEHSTH €T0 MPU PEIICHUH 3a1a4;



O

O

YMCTD PCHIATh 3aaa491 Ha KOM6I/IHaHI/II/I MHOT'OI'PAaHHUKOB U TCJI BPAIICHUA,

HMCTDb IIPCACTABJICHUC O HOILO6I/IH B IMPOCTPAHCTBC W YMCTb PCIIATH 3aAd9W HAa OTHOIICHHUC 00BEMOB U Hnomaz[eﬁ

MOBEPXHOCTEH TTOTI0OHBIX UTYP.

B noBcegHEBHOM KM3HU U IIPU M3YYCHUM JPYTUX IPEAMETOB:

O

COCTaBJISITh C MCHOJBb30BAaHHUEM CBOMCTB IrCOMCTPHUUCCKUX (1)I/Il“yp MAaTEMATHYCCKUC MOJCIN I PCIICHUA 3aJgad

NPaKTUYECKOTO XapakTepa M 3aJad W3 CMEXKHBIX JUCIMIUIMH, MCCIIENOBATh IMOJYYEHHBIE MOJCIU M HHTEPIPETHUPOBATH
pe3ynbTar

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

O

O

O

O

Brnanets NOHATUSAMU BEKTOPHI U KX KOOPAUHATHI;

YMETh BBINIOJIHATH ONEPAIIMU HAJl BEKTOPAMU;

HCIIOJIb30BaTh CKAISIPHOE IPOU3BEICHUE BEKTOPOB IIPU PEIICHUH 3a/a4;

MIPUMEHSTh YPaBHEHUE TNIOCKOCTH, POPMYJITY PACCTOSIHUSI MEXK]Ty TOUKaMU, ypaBHEHHUE chephbl MPU PELICHUH 3a]1ay;
MIPUMEHATH BEKTOPBI U METOJT KOOPJIMHAT B MPOCTPAHCTBE NIPU PELICHUM 33/1a4

Hcropust MaTeMaTUKHU

Nwmets nipencraBieHUe 0 BKIIAJE BBIIAIOMIMXCS MATEMATUKOB B PA3BUTHE HAYKHU;

IMOHUMATh POJIb MAaTEMATUKHU B pa3BUTHUU Poccum

MeToabl MAaTEMATHKH

HMcnonp30BaTh OCHOBHEIE MCTOAbI 10KA3aTCJIbCTBA, IIPOBOJUTL J0KA3aTCIILCTBO M BBIIIOJIHATDL OIIPOBCPIKCHUC,

INPUMCHATE OCHOBHBIC MCTOAbI PCIICHUA MATCMAaTHYCCKHUX 3a/1a4;

O

Ha OCHOBC MAaTCMAaTH4YCCKHUX 3aKOH0MepHOCTeI>JI B IIPUPOAC XAPAKTCPHU30BATh KPACOTY U COBCPIICHCTBO OKPYXKAKOIICTO

MUpa 1 MPOU3BEICHUI UCKYCCTBA;



O IIPUMEHATh TPOCTEUINNE MPOrPaMMHBIE CPEICTBA M JAJIEKTPOHHOKOMMYHMKALIMOHHBIE CHUCTEMBI IIPU PELICHHUH
MaTeMaTUYECKUX 3a/a4;

O I[MOJIBb30BATLCA IPHUKIAAHBIMHA IIpOTpaMMaMUd MW IIporpaMmMaMn CHMBOJIBHBIX BBIYKCJICHUI JIIA HUCCICIOBAaHUA
MaTEeMaTHUUYECKHUX 00OBEKTOB

Ha yFJIyﬁJICHHOM YPOBHE BBIMYCKHUK NOJYYHUT BO3MOKHOCTH HAYVUUTHCH .

JIeMeHTbI TCOPHUHA MHOZKECTB U MATEMATHYECKOM JJOTUKH

O OIICPUPOBATH IMMOHATHCM OIIPCACIICHUS, OCHOBHBIMH BUAAMU onpeneneHHﬁ, OCHOBHBIMH BHJIaMHU TCOPEM;

O IMOHHUMATb CYTb KOCBCHHOI'O JOKA3aTCJIILCTBA,

O OIICPHUPOBATH ITOHATUAMUA CUCTHOI'O U HCCUCTHOT'O MHOXKCCTBA,

0l MMPUMCHATb MCTO MaTeMaTHYEeCKOM WHAYKOHU JJIA IPOBCACHUSA paCCY)KI[CHI/Iﬁ M JO0Ka3aTCJIbCTB U IIPpU PCIICHUHA 3a1a4.

B nosceounesnoii scusnu u npu usydiernuu ()DV&‘I/DC npeOMemoe.'

O HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK M S3BIK JIOTUKH JJI ONMCAHMS PEAIBHBIX ITPOLIECCOB U SBJICHUH, IPH
pEeLIeHUH 3a7a4 JPYruX Y4eOHbIX NPEIMETOB

Yuciia ¥ BbIpAKEHUA

0l CBO60)1HO OIICpUpPOBATb YHUCJIOBLIMH MHOXKCCTBAMMU IIpHU PCIICHHUU 3a/1a4;
0 IIOHUMATbh IIPUYKUHBI U OCHOBHBIC UJICHU PACIHUPCHUA YU CIIOBBIX MHOJKCCTB,
0l BJIAACTb OCHOBHBIMU ITOHATHUAMUA TCOPUU ACIIMMOCTHU IIPU PCIICHUN CTAHAAPTHBIX 3aaa4

O NMeTh 0a30BBIE MMpEACTABJICHUA O MHOKCCTBC KOMITJIICKCHBIX YHUCCII;



O CBOOOJHO BBIMIOJHATh TOKJIECTBEHHBbIE MNPEOOPa30BaHUsI TPUTOHOMETPUUYECKUX, JIOTAPUPMUUECKHX, CTENEHHBIX
BBIPAKECHUM;
O BJIaeTh (hopmynoit bunoma HproToHa;

MIPUMEHSATH [IPU PELIEHUU 3a]1a4 TEOpeEMY O JIMHEHHOM npeacTaBiennn HO/L;

[ OPUMEHATH IIPU pelieHnu 3a1ad Kuralickyio TeopeMy 00 ocTaTkax;

[ IPUMEHATH IIPU pelieHuH 3a1a4 Maiyro Teopemy Pepma,

O YMETH BBINOJHATH 3alIMCh YUCJIA B TO3ULIMOHHOW CUCTEME CUUCIIEHNS,

O INPUMEHSTD [P PEIICHUN 33]1a4 TEOPETUKO-UNCIIOBbIE (PYHKIIMH: YUCIIO U CyMMa JenuTenel, yHkiu Oiiepa;

O NPUMEHSTH [P PEICHNH 3a]a4 LEeNHbIe Apoou;

O MPUMEHSTH MTPU PELICHUU 33]]a4 MHOTOYJIEHBI C JEHCTBUTEIBLHBIMU U LIEJBIMU KO3 (DULIMEHTAMU;

O BJIAJICTh IIOHATUAMH IIPUBOAUMBIA U HEPUBOAUMBIN MHOTOUYJIEH U IPUMEHATH UX [IPU PELICHUH 3a/a4;

O MIPUMEHSTH TIPU pelieHuH 3a1a4 OCHOBHYIO TEOPEMY alreOpbl;

O NPUMEHATh TPU PEIIeHWH 3aJad NOpocTediiue (QYHKUUM KOMIUIEKCHOM TEepEMEHHOM KaK TIeOMETPUYECKHEe
npeodpa3zoBaHus

YpaBHeHMs U HEPABEHCTBA

O

CBOOOJHO OMpeAeNsITh THI W BHIOMpPAaTh METOJ PEIICHUS TOKa3aTeIbHBIX U JOTapu(MHUUECKUX YpaBHEHUU U

HCPABCHCTB, UpPAalHUOHAJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB, TPUTOHOMCETPHUICCKHX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTCM;

O

O

O

cBOOO/IHO peuiaTh CUCTEMbl TUHEHHBIX YPaBHEHU;
pelaTh OCHOBHBIE TUIIBI YPAaBHEHNUW U HEPABEHCTB C IMAPAMETPAMM;

IIPUMEHSTH NP PEIICHUH 3a/1a4 HepaBeHcTBa Ko — byHsikoBckoro, bepryinu;



O HMMETH MPEJICTABIICHUE O HEPABEHCTBAX MEXK/1y CPEIHUMU CTENICHHBIMU
DyHKUNHA

O BJIAJICTh IIOHATUEM ACHUMITOTHI U YMETh €TI0 IPUMEHATH IIPYU PEILICHUH 33aY;
MPUMEHSTh METO/IbI PEIICHUS MPOCTEHINX AU PepeHIInanbHbIX YpaBHEHUN IEPBOTO U BTOPOTO MOPSIKOB

JIeMeHThI MATEMATHYECKOI0 aHAJIN3a

O CBOOOJHO BIAJETh CTAHAAPTHBIM aNMapaToM MaTEMaTHYEeCKOrO aHalIW3a JUIs BBIYUCICHHUS MPOU3BOIHBIX (DYHKIUU
OJTHOU NEPEMEHHOM;

O CBOOOJHO MPHUMEHSTH annapar MaTeMaTUYECKOr0 aHaIu3a JUIsl UCCIIeI0BaHus PYHKIUN U MOCTPOEHUs rpa(UKOB, B TOM
YKCJIe UCCIEA0BAaHUS Ha BBIMYKIIOCTB;

O OTepUpPOBaTh MOHITHEM MEPBOOOPA3HON (PYHKIINU IJIs1 PEIICHUS 3a1a4;

O OBJIaJIETh OCHOBHBIMH CBeZicHUsIMU 00 nHTerpaie Hetorona—Jleitbuuila u ero npocTemmmx npuMeHEHUX;

O ONIEPUPOBATH B CTAHAAPTHBIX CUTYALUSAX MTPOU3BOJHBIMH BBICIINX MOPSIKOB;

O YMETh IPUMEHSTH TIPHU PEUICHUU 33]]a4 CBOMCTBA HEMPEPBHIBHBIX (DYHKIIHIA,

O YMETh IIPUMEHATH IIPU PELICHUH 3a/1a4 TeopeMbl Berepiurpacca;

O YMETh BBINOJHATh MPUOJMIKEHHbIC BBIUUCICHUS (METOJbl pEIICHUS YpPaBHEHUH, BBIYMCICHUSI OMNPEICIICHHOTO
HWHTETpana);

O YMETh IPUMEHATH MPUII0KEHUE TPOU3BOAHON M ONIPEAEICHHOTO MHTETPAJIa K PEUICHUIO 3a7a4 €CTECTBO3HAHUS;

O BIIAJICTh TIOHSATHSIMU BTOpasl MPOU3BOJIHAS, BBIMTYKIOCTh rpaduka (PYHKIIMM W YMETh HCCIIEOBaTh (YHKIMIO Ha
BBITYKJIOCTh

CrarucTuka v Teopusi BEepOATHOCTEN, JIOTHKA 1 KOMOMHATOPUKA



O MMETh IPEACTABIECHUE O LEHTPAIBbHON IPEAECIBHOU TEOPEME;
O UMETh MPECTABICHUE O BEIOOPOYHOM KOA(PPUITUEHTE KOPPETSIUN U TUHEHHON perpeccuu;

O HMCTD IIPCACTABIICHHUC O CTATUCTUYCCKHUX T'HIIOTC3aX U IIPOBCPKE CTaTUCTUYECKOU TUIIOTC3bl, O CTATUCTHUKC KPUTCPUA U
€C YPOBHC 3HAYUMOCTHU,
HMCTD IMMPCACTABICHUC O CBA3HU SMIIMPHYCCKHUX U TCOPCTHICCKUX paCHpe,Z[GJICHI/Iﬁ;

O UMETh TMPEJACTABICHUE O KOJUPOBAHWH, JIBOUYHOM 3aluCH, ABOMYHOM JIEPEBE; BIAJCTh OCHOBHBIMU MMOHSTUSMU
teopuu rpados (rpad, BepiirHa, pedpo, CTeTeHb BEPILIUHEI, yTh B Tpade) U yMETh IPUMEHSTh UX MPU PEIICHUH 3a]1ay;

O UMETh MPEACTABIICHHE O ACPEBBSIX M YMETh IPUMEHSTH IIPH PEIICHUY 3a]1a4;

O BJIAJICTh TIOHSTHEM CBSI3HOCTb U YMETh MPUMEHSITh KOMIIOHEHTHI CBSI3HOCTH MPHU PEIICHUH 3a/1a4;

O YMETh OCYIIECTBIIATH MyTH 10 pedpam, 00X0/I6l pedep u BepiiuH rpada;

O UMETh MpeCTaBICHUE 00 SHIEPOBOM U TaMUJIBTOHOBOM ITyTH, HIMETh NPEICTABIICHUE O TPYAHOCTH 3aa91d HaXOXKICHUS

raMmJIbTOHOBA ITYTH,

i BJIAACTDb INOHATHUAMU KOHCYHBIC U CUCTHBIC MHOKCCTBA U YMCTDb UX IIPUMCHATD IIPU PCIICHHUHN 3a/1a4;

O YMETh MPUMEHSITh METOJT MATEMAaTUYECKON HHIYKIINH;

O YMETbh PUMEHSATH NPUHIUN JIUpHUXJIe TPU PEIIEHUH 3a/1a4

I'eomerpus

O NmeTs mpeacTaBieHne 00 akCHOMaTHYECKOM METO/IE;

O BJIAJICTb ITIOHATHUCM I'COMCTPUUCCKUC MCCTA TOYCK B ITPOCTPAHCTBC U YMCTb IPUMCHATH UX IAJIA pCIICHUA 3a/1aY,

H YMCTh INIPHUMCHATH A PCUHICHUA 3aaad CBOMCTBA IIOCKHUX H ABYI'PAaHHBIX VYIJIOB, TPCXTPAHHOI'O0 YIJid, TCOPCMBbI

KOCHMHYCOB U CHHYCOB IJIsI TPCXTPAHHOTO YT'JIad,



O BJIAJICTh IIOHATUEM NIEPIICHINKYJIIPHOE CEYEHHUE PU3MBI M YMETh IIPUMEHSITH €0 IPY PELICHUH 3a/1a4;

O HMCTb IIPCACTABIICHUC O HBOﬁCTBCHHOCTH IMPpaBUJIbHBIX MHOT'OI'PAaHHHUKOB; BJAACTH IMOHATHAMU LOCHTPAIBHOC U
MapayiCJIbHOC IIPOCKTUPOBAHNUC U IIPUMCHATDH UX IIPH ITIOCTPOCHUHA CEUCHUM MHOTOI'PaHHHUKOB MCTOAOM HpOeKHHﬁ;

[ MUMETBh IIPEICTABIICHUE O Pa3BEPTKE MHOTOIPAHHMKA M KpaT4alIIeM ITyTH Ha IOBEPXHOCTH MHOTOTPaHHUKA;

[ UMETh IIPEICTABICHUE O KOHUYECKUX CEUCHHUSIX;

O UMETh TMPEACTaBICHUE O Kacaromuxcs cepax U KOMOMHAIIMHM TN BPAIICHUS M YMETh MPUMEHSTh UX MPHU PEIICHUU
3a/1ad4;

O MPUMEHSTH [IPU PEIIEHUU 33724 (POPMYILY PACCTOSIHHS OT TOUKH JI0 TUIOCKOCTH;

O BJIa/IETh Pa3HbIMU CIIOCOOAMM 3a/laHus IPSIMON YPaBHEHUSIMU M YMETh IPUMEHSATh IPU PELLICHUH 33/1a4;

O IIPUMEHSTH IIPU PEIICHUH 33/1a49 U JOKAa3aTEIbCTBE TEOPEM BEKTOPHBIN METOJ U METOJ KOOPINHAT;

O MMETh TpeJcTaBieHue 00 akcuoMax 00beMa, MPUMEHSTh (POPMYJIbl 0OBEMOB MPSMOYTOJIBHOTO Napajljiesenunena,

MIPU3MBI U IUPAMUBL, TETPA3Apa IPH PEIICHUH 3a/1a4;
O INPUMEHSTh TEOPEMbI 00 OTHOLICHHUSIX 00BEMOB NP PELICHUH 3a]1a4;

0 IIPUMCHATb MHTCIPaJI JJId BBIYUCIICHUA 00BEMOB U HOBerHOCTeﬁ TCJI BpalllCHUA, BEIYMCIICHW:A I1IJIOIIAaaN1 C(bepI/I‘-IeCKOFO
rosica 1 oobemMa IapoBOI0 CJI0A;

O MMETh MPEACTABICHUE O ABMKECHUSIX B MPOCTPAHCTBE: MApaJUICIIbBHOM NIEPEHOCE, CHMMETPUU OTHOCUTEIBHO IIOCKOCTH,
LEHTPAJIbHOM CUMMETPHUH, ITOBOPOTE OTHOCUTENBHO MPSMOW, BUHTOBOW CUMMETPHUH, YMETh NPUMEHATh UX INPU PEIICHUU
3azay;

O MMETh NIPEACTABIEHUE O TJIOIIAA OPTOTOHAIBHON IPOEKILINH;

O MMETH MPEICTABICHUE O TPEXTPAHHOM U MHOT'OTPAHHOM YTJIE U NIPUMEHSATH CBOWCTBA IUIOCKUX YIJIOB MHOTOIPAHHOI O
yIJia Ipy PELICHNUH 3314,
MMETh MPEACTABJICHHS O TPeoOpa30BaHUU MOA00HS, TOMOTETHH M YMETh TPUMEHSTh UX MPU PEIICHUH 3a/1a4;



O YMETh pelaTh 3aJa4d Ha TUIOCKOCTH METOJaMH CTEPEOMETPUH; YMETh MPUMEHITh (POpMYJibl OOBEMOB MpPU PEIICHUU
3a1a4

BekTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

O HaXOJUTh 00bEM MapajljiesenuIea U TeTpa3apa, 3aJaHHbIX KOOPAMHATAMU CBOUX BEPILUH;

O 3a7aBaTh MPSAMYIO B IPOCTPAHCTBE;

[ HaXOJUTb PACCTOSHHUE OT TOYKH JI0 IUNIOCKOCTH B CUCTEME KOOPAMHAT;

[ HaXOJUTb PACCTOSTHUE MEKY CKPEILHUBAOIIUMUCS PSIMBIMU, 3aJaHHBIMA B CUCTEME KOOPAUHAT

MeToabl MaTEMaTHKH

O MIPUMEHSITh MaTEeMAaTUYECKUE 3HAHUS K MCCIIEOBAHUIO OKPYXAIOIIETO MUpa (MOAeIUpOBaHUe (PU3HUUYECKUX MTPOIIECCOB,
3a1a4l S3KOHOMUKH )

IV. TemaTnueckoe miianHupoBaHue yueOHoro npeamera «MaremaTuka

TemaTuyeckoe MJIAHUPOBaAHHE «AJIreOpa M HAYAJIAa MATEMATHYECKOT0 AHAIU32
10 kaacc, 11 kiaace.

Ne HaumenoBanue pazneios, TeM KonunyectBo uacos
VYrny6nennsiii| bazobrii
YPOBEHb YPOBEHB
I Kopuu. Crenenu. Jlorapugmsi. 72 46
§1 JleCTBUTEJIbHBIC YHCJIA 12 8
1.1 IToaATHE NENCTBUTEIBHOTO YHCIIA. 2 2
1.2 MHuoxecTBa ynceia. CBONUCTBa IEUCTBUTEIBHBIX YHCEI. 2 2
1.3 Merton MmaTeMaTU4eCKON MHIYKIUH. 1 1




1.4 [lepecTaHOBKH. 1 1
1.5 PazMmelenus. 1 1
1.6 Coueranusl. 1 1
1.7 JlokazaTenbCTBO YMCIOBBIX HEPABEHCTB. 1 -
1.8 JemMMOCTh LIENBIX YHCE]L. 1 -
1.9 CpaBHEHHUS 10 MOYITIO M. 1 -
1.10 3agauu C 1eJI0YUCICHHBIMUA HEU3BECTHBIMMU. 1 -
§2 PaumoHajibHble ypaBHEHHsI U HEPABEHCTBA. 18 12
2.1 PanmoHanbHbIE BBIPAKECHMUS. 1 1
2.2 ®opmyiibl buHoMa Hel0TOHA, CyMMBI U pa3HOCTH CTENEHEH. 2 1
2.6 PannonanbHbie ypaBHEHUS. 2 1
2.7 CucreMbl pallMOHATIBHBIX YPABHEHUM. 2 1
2.8 Meton MHTEpBAJIOB PENIEHUS HEPABEHCTB. 3 2
2.9 PannonanbHbIe HEPABEHCTRBA. 3 2
2.10 HecTporue nepaBeHcTBa. 3 2
2.11 CucTteMbl pallMOHAIBHBIX HEPABEHCTB. 1 1
Kontponbshas paborta Nel 1 1

§3 Kopens cTenenu n 12 6
3.1 [Tonsitue pynkuuu u e€ rpaduka. 1 1
3.2 DOyHKIMA y=X'. 2 1
3.3 [ToHsiTHE KOPHS CTENEHH N. 1 1
3.4 KopHu 4€THOl 1 HEeUETHOM CTeneHel 2 1
3.5 ApudmMeTrnuecknii KOpeHb. 2 1
3.6 CBoiicTBa KOpPHEM CTETEHU M. 2 1
3.7 OyHKIEs y=Vx (x>0). 1 -
KonTtponbshas paborta Ne2. 1 -

§4 CreneHb MOJIOKUTEIBHOTO YUCIA 13 8
4.1 Crenens ¢ paloHaIbHBIM MTOKa3aTeaeM 1 1




4.2 CBoJiCTBa CTENEHH C PAMOHAIBHBIM ITOKA3aTEIEM. 2 1
4.3 [lonsarue npenesna nociaeg0BaTEIbHOCTH. 2 1
4.4 CBolicTBa MpeENoB. 2 -
4.5 beckoneuHo yObIBarolas reoMmeTpuyeckasi Iporpeccus. 1 1
4.6 Yucno e. 1 1
4.7 [ToHsiTHE CTENEHU C HPPALMOHAIBHBIM ITOKA3aTEIEM. 1 1
4.8 [TokazaTenpHast QyHKITHA. 2 1
KontponbHas pabora Ne3/2 1 1
§5 Jlorapugmbi 6 5
5.1 [TonsiTue norapudma. 2 2
5.2 CaoiicTBa 0TapuMOB. 3 2
5.3 Jlorapupmuueckast pyHKIUS. 1 1
§6 IHoka3aTesbHbIe H JJOrapu(pMHUYECKHe YPABHEHHUS U HEPABEHCTBA 11 7
6.1 [IpocTeiimue noka3areabHbIe YPABHECHHUS. 1 1
6.2 [Tpocreitmme norapupMudecKue ypaBHEHHS. 1 1
6.3 YpaBHEHUs, CBOAAIIMECS K IPOCTEHIITUM 3aMEHON HEU3BECTHOTO. 2 1
6.4 [IpocTeiinue noka3areabHbIC HEPABEHCTBA. 2 1
6.5 [Ipocreiimme porapupmMuyecKue HepaBeHCTBA. 2 1
6.6 HepaBeHcTBa, cBOASIIIMECS K POCTEUIINM 3aMEHOM HEM3BECTHOTO. 2 1
KonrposbHas pabora Ne4/3. 1 1
I Tpuronomerpuyeckue ¢popmyasl. Tpuronomerpuyeckue QyHKIuM. 45 28
§7 CuHYyC U KOCHHYC yIJIA. 7 7
7.1 [lonsarue yrina. 1 1
7.2 Panuannas mepa yria. 1 1
7.3 OnpeneneHue cMHyca U KOCUHYCA yIjia. 1 1




7.4 OcHoBHBIE (OpMYJIBI ISt SiN & 1 COS a. 2 2
7.5 ApKcuHycC. 1 1
7.6 ApPKKOCHHYC. 1 1
§8 TaHreHc u KoTaHIeHC yrJia. 6 4
8.1 OrnpeneneHue TaHreHca U KOTaHTeHcea yria. 1 1
8.2 OcHoBHbIe GpopMybl 11 tg a u ctg a. 2 1
8.3 ApKTaHTeHC. 1 1
8.4 ApPKKOTaHI'€HC. 1
KonrposabHas pabota Ne5/4. 1 1
§9 DopMy.JIbl CII0KEHUS 11 7
9.1 KocuHyc pa3HOCTH U KOCUHYC CYyMMBI IBYX YTIJIOB. 2 1
9.2 DopMyIIbl AJ1 JONOJHUTEIBHBIX YTJIOB. 1 1
9.3 CuHyC CyMMBI U CHHYC Pa3HOCTH ABYX YIJIOB. 2 1
94 CyMMa 1 pa3HOCTb CHHYCOB U KOCUHYCOB. 2 1
9.5 dopMmyIbl 171 TBOMHBIX U TIOJIOBUHHBIX YTIIOB. 2 1
9.6 [IpousBeneHne CHHYCOB U KOCHHYCOB. 1 1
9.7 @opMyJIbl 1J1s1 TAHTEHCOB. 1 1
§10 | Tpuronomerpuuyeckue PyHKIMHA YUCIOBOT0 apryMeHTA 9 5
10.1 OyHKIUS y= SinXx. 2 1
10.2 OyHKIUA y= cos X. 2 1
10.3 OyHKIUA y= 1g X. 2 1
10.4 DyHKIUSA Y= CIg X. 2 1
KonrposabHas pabora Ne6/5. 1 1
§11 Tpuronomerpuyeckue ypaBHeHHsI U HEPaBeHCTBA 12 3)
111 [IpocTeiimme TPUroHOMETPUIECKUE YPABHEHHS. 2 2
11.2 YpaBHeHUs, CBOJAIIMECS K IPOCTEHITUM 3aMEHON HEU3BECTHOTO. 2 1




11.3 [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT [T peIeHUS 2 1
YpaBHEHUM.
11.4 OpHOpOoHbIE YpPAaBHEHMUS. 1 1
11.5 [IpocTeiinue HepaBeHCTBA JJIsl CHHYCa U KOCHHYCA. 1 -
11.6 [IpocTeiinue HepaBeHCTBA JIJIs TAHTE€HCA U KOTaHTeHCa. 1 -
11.7 HepaBeHncTsa, cBoasIIKECS K POCTEUINM 3aMEHOW HEM3BECTHOTO. 1 -
11.8 BBeneHnue BCioMoraTesibHOro yria. 1 -
Kontponbshas padorta Ne7. 1 -
i DJIeMEeHTbI TEOPUH BEPOSATHOCTEI 8 4
§12 | BepossiTHOCTH COOBITHS. 6 4
12.1 [TonsiTie BEpOATHOCTH COOBITHIA. 3 2
12.2 CBoiicTBa BEPOSATHOCTH COOBITHIA. 3 2
§13 | Yacrorta. Ycia0BHasi BEepOSATHOCTb. 2
13.1 OTHOCHTEINIbHAS 4aCTOTa COOBITHSI. 1
13.2 YcnoBHas BeposiTHOCTh. HezaBucumeblie COOBITHS. 1
VI HUrorosoe moBropeHue 11 7
[ToBTOpEeHME 1 cucTeMaTU3aIys y4eOHOTO MaTepraia. 10 6
HToroBas koHTposibHAs paboTa Ne§. 1 1
UTOIO 136 75
11 kace
Ne Haumenosanue pasnenos, TeM KosnuectBo yacos
Yrny6nennsiii| ba3zoBsiit
YpOBEHb YpOBEHb
I ®yukuuu. [IpousBoannvie. UuTErpasibl. 60 45




§1 @yHkuuM ¥ rpaguKku 9 6
1.1 OnemeHTapHbIe (YHKIUH. 1 1
1.2 OO6nacTh omnpenenaeHust 1 00JacTh u3MeHeHHs PyHKIMU. OTpaHUYEHHOCTD 1 1

GbyHKIUY.
1.3 YeTHOCTh, HEYETHOCTD, IEPUOAUIHOCTH (DYHKITHH. 2 1
1.4 [TpomexyTku Bo3pacTaHusl, yObIBaHUS, 3HAKONIOCTOSTHCTBA U HYJIU (DYHKIUH. 2 1
1.5 HccnenoBanne pyHKINUN U TOCTPOEHUE UX TPadUKOB AIEMEHTAPHBIMU 1 1
METOIaMH.
1.6 OcHoOBHBIE cTIOCOOBI TPe0Opa3zoBaHus rPaPUKOB. 1 1
1.7 ['paduxu byHKIMIA, COEpHKATIIX MOTYITH. 1 -

§2 Ilpeaea pyHKuUMU M HENPEPbIBHOCTH 3) 5
2.1 [Tonsarue npenena GyHKIUU. 1 1
2.2 OmHOCTOPOHHUE TIPEACITHI. 1 1
2.3 CpoiicTBa npeenoB QyHKIUH. 1 1
2.4 [ToHsiTHE HEMPEPHIBHOCTH (PYHKITUH. 1 1
2.5 HenpepbIBHOCTD 3JIEMEHTAPHBIX (PYHKIIHIA. 1 1

§3 OopaTHbie GyHKIMU 6 3
3.1 [Tonsitue oOpaTHOM PyHKITUH. 1 2
3.2 B3aumMHo oOpaTHbie QyHKIIMH. 1 -
3.3 OOpaTHbIE TPUTOHOMETPUIECKUE (PYHKIIHH. 2 -
3.4 [Tpumepsl uCnob30BaHUS OOPATHBIX TPUTOHOMETPUUYECKHUX (DYHKIIMM. 1 .

Kontponbshas padorta Nel 1 1

§4 IIpousBoanas 11 8
4.1 [ToHaTHE NPOU3BOAHOM. 2 2
4.2 [IpousBonnas cymmel. [Ipon3BoaHas pa3HOCTH. 2 1




4.3 HenpepriBHOCT GyHKINH, HMEIOLIEH mpon3Boanyto. Juddepeniuan. 1 -
4.4 [IpousBoanas npousseaeHus. [[pon3BoaHas 4aCTHOTO. 2 2
4.5 [TpousBoaHas >ieMEeHTapHBIX QYHKIUH. 1 1
4.6 [TpousBoaHas CIOKHOU (PYHKITUH. 2 -
KonTtponbshas padorta Ne2. 1 1
§5 IIpuMeHeHHne NPON3BOIHOM 16 15
5.1 MakcuMyM U MUHUMYM (DYHKIIHH. 2 2
5.2 YpaBHEHUE KacaTeIbHOI. 2 2
5.3 [TpubnuKEHHBIE BHIYUCICHUSI. 1 1
5.5 Bo3spacranue u yObiBaHue QyHKIUU. 2 2
5.6 [Ipon3BOIHBIE BBICIIUX MTOPSIAKOB. 1 1
5.8 OKcTpeMyM (QYHKIMH C €IUHCTBEHHOM KPUTUYECKON TOUKOM. 2 2
5.9 3agauv HAa MAKCUMYM U MUHHMYM. 2 2
5.10 AcumnToThl. [[poOHO-THuHEeHas QYyHKITU. 1 -
5.11 [TocTpoenue rpadukoB GyHKUIUN ¢ TPUMEHEHUEM TPOU3BOIHOM. 2 2
KonTtponbsHas padora Ne3. 1 1
§6 IlepBooOpa3Hasi u MHTErpas 13 8
6.1 [TonsiTue mepBOOOPA3HOIA. 3 2
6.3 [Tmomaab KpUBOJIUHEHHON TpaNECIUH. 1 1
6.4 OmnpeneneHHbIN HHTETPAT. 2 1
6.5 [TpubnmKeHHOE BEIYUCIICHUE ONIPEICIIEHHOTO HHTErpaa. 1 -
6.6 ®opmyna Herotona-Jleiionuna. 3 2
6.7 CBoiicTBa onpeenEHHOTO UHTErpaa. 1 1
6.8 [TpumeneHue onpeaenEéHHBIX HHTETPAIOB B TEOMETPUIECKUX U (PU3NIECKUX 1 -
3aavax.
KonTtponbsHas padorta Ned. 1 1
I YpaBuenusi. HepaBencrBa. Cucrembl 57 26




§7 PaBHOCHJIBLHOCTH YPABHEHUH U HEPABEHCTB. 4 4
7.1 PaBHOCHIIBHBIE Tpe0Opa30oBaHusl YpaBHEHHIA. 2 2
7.2 PaBHOCHIIBHBIE TPe0Opa30BaHMs HEPABEHCTB. 2 2

§8 YpaBHeHHS-CJIeICTBHS. 8 5
8.1 [TonsaTre ypaBHEHUS-CIICCTBHUS. 1 1
8.2 BosBenenue ypaBHEHHS B UETHYIO CTEIICHb. 2 2
8.3 [TorenuupoBanue JorapupMUUECKUX YpaBHEHHI. 2 1
8.4 Hpyrue npeobpa3zoBaHus, IPUBOAAIINE K YPABHEHHIO - CIICJCTBHIO. 1 1
8.5 [IpuMeHeHne HECKOIbKUX TPe00pa3z0BaHUM, IPUBOIAIIUX K 2 -

YPaBHEHUIO-CIIEICTBUIO.

§9 PaBHOCHJILHOCTH YPABHECHHUIl H HEPABEHCTB CHCTEMAaM 13 5
9.1 OCHOBHBIE TOHATHS. 1 1
9.2 Pemienne ypaBHEHU € TOMOIIBIO CUCTEM. 2 1
9.3 Pemenne ypaBHEHHI ¢ TOMOIIBIO CUCTEM (TIPOIOIIKEHUE). 2 1
94 VYpasuenus Buaa f(a(x))=f(b(x)). 2 -
9.5 Pelienrie HEpaBEHCTB C TOMOIIBIO CUCTEM. 2 1
9.6 Penienre HEpaBEHCTB C MOMOIIBIO CUCTEM (TTPOAOJKEHUE). 2 1
9.7 Hepapenctpa Buna f(a(x))>f(b(x)). 2 -

§10 | PaBHOCHIBHOCTH YPABHEHHH HA MHOKECTBAX 7 4
10.1 OCHOBHBIE MTOHATHS. 1 1
10.2 Bo3BenieHre ypaBHEHUs B UETHYIO CTEIICHb. 2 2
10.3 YMHO)eHne ypaBHEHUS Ha (PYHKIIHIO. 1 -
10.4 Hpyrue npeoObpa3oBaHusi ypaBHEHUM. 1 -
10.5 [IpumMeHeHne HECKOIbKUX MpeoOpa3zoBaHui. 1 .

KonTtponbshas pabota Ne5. 1 1

§11 | PAaBHOCWIBHOCTH HEPABEHCTB HA MHOKECTBAX 7 3

11.1 OCHOBHBIE MTOHSTHA. 1 1




11.2 Bo3BeneHne HEpaBeHCTB B YETHYIO CTETIEHbD. 2 2
11.3 YMHOKEHHE HEPABEHCTB Ha QYHKITHIO. 1 -
11.4 JHpyrue npeoOpa3oBaHus HEPABCHCTB. 1 -
11.5 [IprMeHeHue HeCKOJIbKUX IIPeoOpa3oBaHuM. 1 -
11.7 Hectporue HepaBeHCTBa. 1 -
§12 | Merox npoMe:KyTKOB /IJIsl yPABHEHUH M HEPABEHCTB 3) -
12.1 VYpaBHEHUS ¢ MOYIISIMU. 1 -
12.2 HepaBeHcTBa ¢ MOTyIISIMU. 1 -
12.3 MeTon UHTEpBaJIOB JIJIsl HEMPEPHIBHBIX (PYHKITUH. 2 -
Kontponsnas padota Neb. 1 -
§13 Hcnoab3oBanue CBOMCTB (PyHKIMI NP PELICHHH YPABHEHUI H 3) -
HEpPaBeHCTB.
13.1 Hcnons3oBanue o0acTeit cymecTBOBaHUS (QyHKITHI. 1 -
13.2 Hcnonb30BaHre HEOTPUIIATEIIBHOCTH (DYHKIIHA. 1 -
13.3 Hcnonp30Banne orpaHUueHHOCTH (QYHKITHIA. 1 -
13.4 Hcnonb3oBaHnE MOHOTOHHOCTH M 3KCTPEMYMOB (D yHKIIHA. 1 -
13.5 Hcnonb30BaHuEe CBOMCTB CUHYCA U KOCHHYCA. 1 -
§14 Cucrembl ypaBHEHHUH C HECKOJIbKUMH HEM3BECTHBIMH. 8 5
14.1 PaBHOCUIIBHOCTB CHUCTEM. 2 2
14.2 Cucrema-cieCcTBHE. 2 1
14.3 Mertoj 3aM€eHBI HEU3BECTHEBIX. 2 2
14.4 PaccyxaeHus ¢ 4MCIIOBBIMM 3HAYEHUSIMU IIPU PELLIEHUU CUCTEM YPAaBHEHUM. 1 -
Kontponsnas padota Ne7. 1 -
i HNrorosoe moBropeHue 19 14
[ToBTOpEHME U crcTeMaTH3aIus yueOHOTO MaTepHaa. 17 12
HtoroBast koHTposibHAS paboTa Neo§. 2 2
UTOIO 136 75




TemaTnueckoe miannposanme «I'eomerpus» 10 kiaace, 11 kiaacc.

No HaumenoBanue pasnienoB, TeM KonuyecTBo yacoB
VYrny6nennsiii| ba3oBsiii
YPOBEHb YPOBEHb
10 kaace
I'masa VIIl. HekoTopsie cBeieHUs U3 JIAHUMETPUH 12
§1 YTIIBI B OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO 4
§2 Pemienue TpeyroiapsHUKOB 4
§3 Teopema Menenas u Uessl 2
§4 Dumic, runep0osa u napadoJia 2
BBeaenne 3 3
1 [Ipenmer crepeomeTpun 1 1
2 AKCHOMBI CTEPEOMETPUU
3 HekoTopsble cieacTBUsS U3 aKCUOM 2 2
I'naga |. IlapayiebHOCTD NPSIMBIX M IJIOCKOCTENH 16
§1 [TapannenbHOCTh NPAMBIX, IPSIMOM U TIIOCKOCTH 4 4
4 [TapannenbHble PsSIMbIE B TPOCTPAHCTBE
3) [TapamienbHOCTh TPEX MPSIMBIX
6 [TapamnensHOCTh NPSAMOM U TJIOCKOCTH
§2 B3anMHOe pacnoioxkeHue nNpsAmMbIX B IPOCTPAHCTBE. YTOI MEXKIY ABYMS 4 4
IPSIMBIMU
7 CkpemuBaronecs npsiMbie

8 VYTIIibl ¢ COHANPaBIEHHBIMU CTOPOHAMU




Yron Mexay npsMbIMA
Kontponsnas padota Nel (20mun)

§3 [TapamienbHOCTh IITIOCKOCTER 2 2

10 [TapannenbHbIe IOCKOCTH

11 CBOICTBO MapalieIbHBIX MIOCKOCTEN

§4 TeTpasrap u napanienenunes 4 4

12 Terpasap

13 [Tapamnenenunen

14 3agauu Ha IOCTPOCHUE CEUCHUM
KoHnTtponbhas padora Ne2 1 1
3a4ét Nel 1 1

I'nasa |l. [lepneHauKyASIPHOCTH NPAMBIX U IUIOCKOCTEH 17 17

§1 [lepneHAUKYISIPHOCTD NPSIMOU U TUIOCKOCTH 5 5

15 [leprieHIUKYIISIpHBIE IPAMBIE B IPOCTPAHCTBE

16 [TapannenbHblie NpsMbIE, NEPIICHIUKYISPHBIE K MIIOCKOCTH

17 [Ipu3Hak neprneHANKyIIPHOCTH IPSAMOM U IIJIOCKOCTH

18 Teopema o npsmoit. [lepneHANKYASIPHOMN TIIOCKOCTH

§2 [lepnieHAUKYIJISP U HAKIOHHBIE. YTOJI MEXIY IPSMOU U IIJIOCKOCTBIO 6 6
PaccrosiHue OT TOYKHM A0 MIIOCKOCTH

19 Teopema o TpEx MepreHIUKYISIpax

20 VYroa Mexay npsiMoil U MI0CKOCTBIO

21

§3 JByrpannsiil yron. [lepneHAMKYyIIPHOCTD IIOCKOCTEN 4 4

22 JIByTrpaHHBbIi yroi

23 [Ipu3Hak neprneHaAnKyJISIPHOCTH ABYX IJIOCKOCTEH

24 [IpsAMOYTONBHBIN HapaIeIenuIIe]

25 TpéxrpaHHbIi yron

26 MHororpaHHsIi yroji




Kontponbshas padora Ne3 1 1
3aueT No2 1 1
I'masa I11. MHororpannukm 12
§1 [Tonsitue Muororpanuuka. [Ipuzma 3 3
27 [ToHsaTre MHOTOTpaHHUKA
28 ['eomeTpuueckoe Teao
29 Teopema Ditniepa
30 [Tpuzma
31 [IpocTpancTBenHas Teopema Iludaropa
§2 [Mupamuna 4 3
32 [Tupamua
33 [IpaBmiIbHAs THpaMUIA
34 VYceuénnas nmupamMuia
§3 [IpaBunbHBIE MHOTOTPAHHUKH 5 4
35 CuMMeETpHUs B POCTPAHCTBE
36 [ToHsaTHE MPABUILHOTO MHOTOTPAHHHKA
37 DJIEMEHTHI CUMMETPHH MPABHIIBHBIX MHOTOTPAaHHUKOB
Kontponbshas pabora Ned 1 1
3a4€T Ne3 1 1
3ak/0unTeIbHOE TOBTOPeHUe Kypca reomeTpuu 10 kiacca 6 3
11 kace
I'nasa VI. Huaunap, KoHyc u map 16 13
§1 Hununap 3 3
59 [Tonsatue muauHApPa
60 [Inomaar NTOBEPXHOCTH HIWJIMHIPA
§2 Konyc 4 3
61 [TonsiTne KoHyca
62 [1nomaas NTOBEPXHOCTU KOHYCA




63

VY ceu€HHbIN KOHYC

§3 Cdepa 7 5
64 Cdepa u map
66 B3anmHoe pacnonoxeHue cepbl U MI0CKOCTH
67 KacaTenpHas miockocTsb K chepe
68 [Tnomans chepsl
69 B3aumnoe pacnonoxenue cepsl U nmpsMon
70 Cdepa, BrricanHas B HWIHHIPHUUECKYIO TOBEPXHOCTD
71 Cdepa. BnrcanHasi B KOHUYECKYIO TOBEPXHOCTh
72 CedeHus TUIMHAPUYIECKON IOBEPXHOCTHU
73 CeueHust KOHUYECKOM MMOBEPXHOCTH
Kontponbshas pabora Ne5 1 1
3aueT Ned 1 1
I'masa VII. O0bémbl TeJI. 17 15
§1 O0BEM NPSAMOYTOJIBHOTO MapaJlieenue1a 2 2
74 [Tonsitue o0BEMa
75 O0BEM MPAMOYTOIBHOTO MapaliIeNieuIe/1a
§2 OO0BEMBI IPSAMOI MPU3MBI U IUITUHAPA 3 3
76 OO0BEM TIPSIMOH TPU3MBI
77 O0BEM nUIMHIpa
§3 OOBEMBI HAKIIOHHOM MPU3MBI, TUPAMUIbI U KOHYCA 5 4
78 Brruncienrne 00bEMOB TeJ C TOMOIIBI0 HHTETpaJIa
79 O0BbEM HAKIIOHHOW TIPU3MBI
80 OO0BEM MUpaMuU/IbI
81 O0BEM KoHYCa
§4 O0BEM mapa u miomaab chepol 5 4
82 O0BEM mapa
83 OO0BEM IAaPOBOTO CErMEHTA, MIAPOBOTO CJIO0sI, IIIAPOBOT0 CEKTOpA
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[Tnomans cheps

KoHnTtposnbHas padora Ne6 1 1
3auért Ne5 1 1
I'naBa IV. BekTopbl B IpOoCTpPaHCTBE 6 6
§1 [ToHsTHE BEKTOpPA B IIPOCTPAHCTBE 1 1
38 [TonsiTue BekTOpa
39 PaBeHCTBO BEKTOPOB
§2 CnoxeHHe U BBIMUTAaHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha YHUCIIO 2 2
CrnoxeHue 1 BBIYUTaHUE BEKTOPOB.
40 CyMMa HECKOJIbKUX BEKTOPOB
41 YMHOKEHHE BEKTOpA Ha YUCIIO
42
§3 KoMmnanapHbie BEKTOPBI 2 2
43 Kommutanapasie BEKTOPBI
44 [IpaBuiio mapasmenenunena
45 Pa3noxxenune BekTopa 1o TpéM HEKOMIUIaHAPHBIM BEKTOpaM
3auér Neb 1 1
I'maBa V. MeToa KOOpAUHAT B IPOCTPAHCTBE. IBUKEHHUS 15 11
§1 KoopauHaTel TOUKH M KOOPIUHATHI BEKTOPA 4 3
46 [TpsimoyTonbHAas cucTeMa KOOPAWHAT B TIPOCTPAHCTBE
47 Koopaunatel BekTopa
jg CBsi3p MEX]ly KOOpJIMHATAMH BEKTOpa M KOOPJIMHATAMH TOUYEK
65 [Tpocreiimue 3a7aun B KOOpAMHATAX
VYpaBHenue chepbl
§2 CkansipHO€ IPOU3BEICHUE BEKTOPOB 6 4
50 VYron Mexay BeKTopaMu
51 CkansipHoe IpOU3BEJICHUE BEKTOPOB
52 Brruncnenue yrioB My NPsIMbIMU U TUIOCKOCTSIMU




53 YpaBHeHUE TIIIOCKOCTH

§3 | [ABwxenus 3

o4 [leHTpanbHast CUMMETPHS

55 OceBast cuMMeTpHS

56 3epKajgbHasi CAMMETPUS

57 [TapannenpHbIN IEpeHoC

58 [IpeobpazoBanue moa00us
KonTtponbsHas pabota Ne7 1
3agét Ne7 1

3ak/0unTeIbHOE MOBTOPEHUE MPHU MOAT0TOBKE K UTOTOBOM ATTEeCTAIIUM 1O 14

reoMeTpum
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