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Pabouasa npocpamma yuebnozo npeomema mamemamuxa:

«Anzebpa u navana ananusza, 2eomempuanl0-11 knacc

[HosicuuTeIbHAS 3aNIMCKA.
Hacrosimas paGouas nmporpamma (MyasTunpoduiabHas) no npeamery «Matematukay 1yt 10-11 kinaccoB cocTaBieHa B COOTBETCTBUU € TPeOOBAHUAMU
denepanbHOro rocy1apcTBEHHOI0 00pa3oBaTeIbHOIO cTanAapTa cpegHero oduiero oopasosanus (PI'OC COO).
Ha OCHOBaHUHM CJIETYIOIINX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:
- ®enepanbHoro 3akoHa Poccutickoit deneparuu "O06 obpazoBanuu B Poccuiickoit @eneparuun” ot 29.12.2012 N 273-D3 (pen. ot 31.12.2014).
- OenepabHOrO rOCyIapCTBEHHOIO CTaHJapTa CPeJHEro oouiero oopa3oBaHMs, YTBEP)KICHHOTO NMpUKa30M MHHHCTEpCTBA 00pa30BaHUs U HAyKH
Poccuiickoit @enepanuu ot 17.05.2012 r. Ne 413.
-T'eomerpus. COopHuk pabounx mnporpamm. 10-11 «knaccel. ba3oBelii u  yruiyOjieHHBIM ypoBHM:YueOHOe MocoOue g y4duTenen
oOmeobpasoBarenbHor opranuzamuu/coct. T.A. BypmuctpoaM.: Ilpocsemenune,2015r.
- ABTOopckasg pabouas mporpamMmMa Kypca «AureOpa W Hadajga MareMaTuuyeckoro asammza 10 kiacc(6a3o0Bblii M yriryOJeHHBIH
ypoBeHb):Metoaunueckoe nocodue yuutens (aBTA.I.Mopakosuy,I1.B.CemenoB) M.Muemo3una.2017r.
- ABropckas pabouas mporpamMma Kypca «Anredpa ¥ Hayaja MmaTemMarudeckoro asaiau3a 11 kiacc(0a3o0BbIi M YIriIyOJIEHHBIH YPOBEHbB):
Metoauueckoe nocobue yuurens (aBT .A.I'.Mopakosuy,I1.B.CemenoB) M.Muemo3una.2017r.
- [Ipumepnas ocHOBHast 0Opa3zoBarenbHasl MporpaMma cpeaHero oomiero oopasosanus.(28.06.2016r).
Pabouas mporpamMma opHeHTHPOBaHA HA YUEOHHUKU:
1. Maremaruka: anrebpa U Hadaja MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anrebpa M Hadajga MareMatudeckoro ananmza. 10 kimacc. Y4eOHUK st
0011e00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi U yriryOseHHbIH ypoBHH). B 2 4. A.I''Mopakosuy, I1.B Cemenos. M.: Maemo3una,2019r.
2. Matematuka: anreOpa 1 Hayaja MaTeMaTHYECKOro aHalu3a, reoMeTpusi. AnreOpa U Hadaja MaTeMaTH4eckoro aHanusa. 11 kmace. YueOHUK a1t
o01eo0pa3oBaTeNbHBIX Oprauu3anuii (0a30BbIi 1 yriryonaeHHbli ypoBan). B 2 4. A.I.Mopakosuy, [1.B CemenoB. M.: Muemo3una,2020r.

3. 'eomerpust 10-11 kmaccel: yueb. s oOmieoOpa3oBar. yupexaeHuil: 0a3oBblii u  yriayOoneHHbI ypoBHU JI.C.Atanacsn, B.®.Byty30B,



C.b.Kagomues u np. M.: [Ipocsemienue,2016.

O0mas xapakTepucTuKa y4e0HOro npeaMera.

VYueOnblit npeamet «MateMaTHKay ABIseTCs 0053aTeIbHBIM 0011e00pa3oBaTeIbHbIM peaMeToM. CoriacHO y4eOHOMY IJIaHy OH M3y4aeTcs Ha JIByX
YPOBHSIX: 0a30BOM WJIM YIIIyOJEHHOM B 3aBUCHMOCTH OT 00pa3oBaTeIbHbIX HOTPEOHOCTEH 00yUarOIUXCSl.

OOyueHnue Ha 0a30BOM YpPOBHe HalleJIeHO Ha (hopMUpOBaHME OOIIEH KyJbTypbl, CBSI3aHO C Pa3BUBAIOLUIMMHU M BOCHHUTATEIbHBIMU ILEISAMHU
00pa3oBaHMs, CCOLMATM3ANNEH JTUYHOCTH U CaMOOTIPEICICHUEM AaJbHEHUIIEeT0 KU3HEHHOTO MYTH CTaplIeKIacCHUKA. V3ydeHne maTteMaTHKu Ha 06a30BOM
YpPOBHE CTAaBUT CBOEH LIEJbI0 OBJIAJEHUE LEJOCTHOM CHCTEMOM MaTeMaTHYeCKUX 3HAHUN,KOTOpas HeoO0XoIuMa KaXJAOMy KYJIbTYpHOMY 4YEJIOBEKY ,
IUTAHUPYIOIIEMY IIPOAOJIKUTH 00pa3oBaHue B 00JACTAX, HE CBSI3aHHBIXCMATEMaTUKOM.

Yri1y0s1eHHBIH YPOBEeHb CIIOCOOCTBYET MOJIyYSCHHIO 00pa30BaHMs B COOTBETCTBUM CUHTEPECAMU,CKIOHHOCTSIMU U CIIOCOOHOCTAMH 00yJaromuxcs , ¢
X Tpo(ecCHOHANBHBIMA HMHTEPECAaMH M HAMEPEHUSMH B OTHOIIEHHH IPOJOJDKCHHsS 0O0pa3oBaHUs, OTKPBHIBAET JONOJIHHUTEIBHBIE BO3MOXKHOCTH JUIS
COBEPIICHCTBOBAHMSI MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH CTapIIeKIaCCHUKOB.

H3yuenue mamemamuku é cmapuieil wikone Ha 6Q3060M ypoGHe HANPAGIEHO HA OOCMUIICEHUE CEOYIOWUX YeTlell:

- OBJIQJICHUE CHCTEMON MaTeMaTMYeCKHX MOHSATHH, OCHOBHBIX ()OpPMYJ, 3aKOHOB U METOAOB, M3y4aeMbIX B OCHOBHOW 00I1€00pa3oBaTebHOM
porpamMMme CpeIHero (IMOJIHOro) 00IIero o0pa3oBaHus;

- OCO3HaHHUE POJIM MaTEMATHKH B OMUCAHUHU M MCCIEOBAHUU PEANBbHBIX POIIECCOB U SBICHHUN, (POPMUPOBAHNE NIPEICTABICHUI 00 HIIEIX U METOAAX
MaTEeMaTHKH; MPEICTaBIEHUE O MATEMAaTHYECKOM MOAETUPOBAHUN U BOZMOXKHOCTSIX €r0 IPUMEHEHUS;

- OBJIQICHUE MaTeMaTUYeCKON TEPMUHAJIOTHENH U CHMBOJIMKOM, HOHATHSAMH U PUHIUITAMHU
MaTEeMaTHYeCKOro J0Ka3aTelbCTBa;

- CO3JaHWe YCIOBUH i (OPMHUPOBAHUS YMEHHS BBIABHTATh THIIOTE3BI, JIOTHYECKH OOOCHOBBIBATHCYKICHHS,TOHUMAaTEHEOOXOIUMOCTb
UXIIPOBEPKH;

- (hopMUpOBaHME YMEHHs BBIMOJIHATH TOYHbIE U MPUOIMKEHHBIE BBIYMCICHHUS, MPEOOpa3oBaHUE YHCIOBBIX MU OYKBEHHBIX BBIPAXEHUH, pelleHHe
YpaBHEHHI U HEPABEHCTB, X CHCTEM; PEIIEHHEe  TEKCTOBBIX 3aJ1ad;iccieI0BaHne ) yHKIHHT;

-[IOHMMaHUE BEPOATHOCTHOTO XapaKTepa OKPYKAIOIIEro MUPa; yMEHHUE OLIEHUBATh BEPOATHOCTH HACTYIUIEHUACOOBITUHN MPOCTEHIINX CHUTYAILL;

-popmMupoBaHuE CIMOCOOHOCTH MPUMEHITh NPUOOpPETEHHBbIE YHUBEpCadbHbIE y4yeOHble ACHCTBUS [UIsl pELIEeHUs 3aaad, B TOM YHCIE 3a1ad



IPUKIIQJHOTO XapakTepa, U3 CMEXHbIX Y4eOHBIX NIPEIMETOB;

-pa3BUTHE CHOCOOHOCTEH W300pakaTh M300pakaTh IJIOCKHE M MPOCTPAHCTBEHHBIE TIe€OMETpUYecKHe (GUTyphl, MX KOMOMHALWK; YTCHHE
TEOMETPHUECKUX YEPTEkKEH; ONMCAHNE CBOMCTB reOMETPUIECKUX (PUTYp, UX KOMOUHAIHIA;

-pa3BUTHE JIOTUKH, INPOCTPAHCTBEHHOTO BOOOPAKEHMsI, aIrOPUTMHUYECKOM KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOANMOM
IUIAIPOAOIKEHHsI 00pa30BaHus B 00JacTAX, HE TPEOYIOIUX CHEIUATM3MPOBAHHON MaTeMaTHYECKONIIOATOTOBKH.

Ha yriiy0/1éHHOM ypOBHE K IEPEUHCICHHBIM BBIIIE LEISIM J00aBISIOTCS CIEAYIOIIHUE:

- CTAaHOBJICHME MOTHBAIlMM K CaMOOOpPa30BaHHIO M TIOCIEAYIONIEMY H3YYEHUI0 MAaTEeMAaTHKH B YYPEKICHHAX BBICIIETO MPO(HECCHOHAIBLHOTO
o0Opa3zoBaHMs;

-OCO3HAaHUE M BBIABICHHUE CTPYKTYPbHI JOKA3aTENbHBIX PACCYXACHUH, JIOTMYECKOro OOOCHOBaHMS pE3yJbTaTOB, CAMOCTOSITEILHOE IPOBEACHUE
JTIOKa3aTeNIbHBIX PACCYKICHHUM B XOJI€ peLIeHUs 3a/1a4;

-OBJIAJICHUE OCHOBHBIMH TOHSITHAMH, HICSIMH W METOJaMH MAaTEMaTHYeCKOrO aHalli3a, TEOPUH BEPOATHOCTEH M CTATUCTHKH; CIIOCOOHOCTDH
IIPUMEHSITH [TOJIyYE€HHBIE 3HAHU JUUIS ONMCAHUS M aHAJIN3a PAa3JINYHBIX CUTYyallui pealbHOM JKU3HH;

-TOTOBHOCTbh K PEIICHUIO 3a/lad U3 Pa3IMYHBIX Pa3/IeloB MAaTEMAaTUKU M CMEXHBIX Y4EOHBIX MPEAMETOB, K NMPOEKTHOW M HCCIeI0BaTeIbCKON
NEeATEIbHOCTH, B TOM YHUCJIE IIPU PEIICHUH HECTAHIAPTHBIX U IIPUKJIAAHBIX 33/1a4;

-OBJIaJICHUE HABBIKAMU HCIIOJIb30BAHMS KOMITBIOTEPHBIX ITPOTrpaMM IIPY PENICHUH MAaTEMAaTHYECKUX 3a7a4, B TOM YUCIE U IIOUCKA U WIITOCTpaluu
X0/1a PEILICHMUS.

3agaum yyeOHOro npeamera

Copepxanuie 00pazoBaHusl, MPEJCTABIEHHOE B OCHOBHOM IIKOJIE, Pa3BUBAETCS B CIIEAYIOIIUXHAIPABICHUAX

- COBEpIICHCTBOBAHNE TEXHUKH BBIYMCIICHUM;

-pa3BUTHE U COBEPILICHCTBOBAHME TEXHUKH alreOpandecKux Mpeodpa3zoBaHuid, pelieHus] ypaBHEHH, HEpaBEHCTB, CHCTEM;

-CUCTEMAaTU4ECKOE MU3yYEHUE CBOMCTB I'€OMETPUYECKUX TE B IPOCTPAHCTBE, PA3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN YYalUXCs, OCBOCHUE
CHOCOOOB BBIUMCIIEHUSI MPAKTUYECKU BAXKHBIX FT€OMETPUUECKUX BEJIMYMH U JalbHENIIee pa3BUTHE JOTMUECKOT0 MBILIUICHUS YYalUXCs;

-CUCTEMAaTHU3alMsl U PACIIMPEHHUE CBEIEHUH O PYHKIUAX, COBEPIICHCTBOBAaHUE I'pa)MuECKUX YMEHUH;

- 3HAKOMCTBO C OCHOBHBIMHU HJACAIMHU U METOJaMHW MAaTEMAaTHYCCKOI'O aHallu3a B 06’BCMC, IMO3BOJIAIOIIEM HCCJIICA0OBATE 3JICMCHTAPHBIC q)YHKHI/II/I u



permaTbIIpoCcTeHIie TeoMeTpuiIecKre, GU3NIECKUE U APYTHe MPUKIIAIHBIC 3a1a4H;

-opmupoBaHue CIOCOOHOCTH CTPOUTH U UCCIICIOBATH MPOCTEUIITNE MATEMATHICCKUE MOJICIIN TIPH PEIICHUU MPUKIATHBIX 3a1a4, 3a7a9 U3 CMEKHBIX
JUCITUATLINH,

Mecmo npeomema 6 yuednom naane.

Jus u3ydyenusi npeamera «Maremaruka» B 10-11 kmaccax orBoautes: S 4 B Hepento, 170 yacoB B roj Ha 6a30BOM ypoBHe. 64. B Henento, 204 yaca
B IO/ HA YIITyOJIEHHOM ypOBHE.

Kypc marematuku 10- 11 nenurcs Ha 2 pa3nena: anredpa U Hauajaa MaTeMaTUYECKOrO aHAIN3a, U TEOMETPHUSL.

Paznen «anreOpa u Havyana MaTeMaTHYECKOTO aHaIn3a» -3 yaca B Hellento Ha 0a30BoM ypoBHe, 102 yacoB B rox; 4 yaca B HeJIe0 Ha YriyOJIeHHOM
ypoBHe, 136 yacoB B rog.

Paznen «reomerpusin-24aca B Hellenr0, 68 4acoB B roJ1 Ha YIIIyOJICHHOM YpOBHE, 2 4aca B Heflelto, 68 yac B 1o Ha 6a30BOM YpOBHE.

IInanupyemblie pe3yJbTaThl OCBOCHHS 00y4AIOIIMMHUCH OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI CpeIHEro 001ero o0pazoBaHusi

IInanupyemMblie THYHOCTHBIE Pe3yJIbLTATHI

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHUIT 00ydaloluxcs K cede, K CBOeMYy 3/10pOBbIO, K IO3HAHUIO ce0s:

- OpueHTauus OOy4arolMxcs Ha JOCTHKEHHME JIMYHOTO CYACThs, pEealM3alUI0 IO3UTUBHBIX JKU3HEHHBIX NEPCIEKTUB, WHHUIMATHBHOCTD,
KpeaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K INYHOCTHOMY CAMOOTIPEAENIEHUI0, CHIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBICTIJIaHBI,

- TOTOBHOCTb M CHOCOOHOCTH oOOecreyuTh cebe M CBOMM OJM3KUM JOCTOHHYIO >H3Hb B HPOIECCE CAMOCTOSTENBHOW, TBOPYECKOH H
OTBETCTBEHHOMNIEATEIBHOCTH;

- TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXCS K OTCTaWBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHMS, T'OTOBHOCTbH U CIIOCOOHOCTb
BbIpabaThIBaTh COOCTBEHHYIO MO3MILMIO MO OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTHUYECKUM COOBITHSIM IPOILUIOTO M HACTOALIET0 Ha OCHOBE OCO3HAHUA U
OCMBICJIEHUS UCTOPUH, TyXOBHBIX LIECHHOCTEN U IOCTUKEHUIN HAIEHCTPaHBI;

- TOTOBHOCTb M CIOCOOHOCTH OOYyYarOUIMXCS K CaMOPa3BUTHIO M CAMOBOCIHMTAHHMIO B COOTBETCTBUU C OOLIEUETIOBEYECKHMHU LIEHHOCTSIMH H

ujeanaMu TpakJaHCKOTO O0IIecTBa, MOTPEOHOCTh B (PU3NUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX CIIOPTUBHO-030POBUTEIHHONUIEATEILHOCTDIO;

- HPUHATUC U pCalu3alus HCHHOCTeﬁ 3A0pPOBOIO H 0e30I1acHOro 06pa3a KH3HHU, GGPG)KHOC, OTBCTCTBECHHOC M KOMIICTCHTHOC OTHOIICHHEC K



COOCTBEHHOMY (pU3MUECKOMY U IICUXOJOIMUECKOMY310POBBIO;

- HENPUATHE BPEIHBIX MPUBBIYEK: KYPEHHUs, YIOTPEOICHNUS aIKOT0JIs1, HAPKOTHKOB.

JInuHocTHBIE pe3yJbTaThl B chepe oTHOMIEeHHIT o0y4aromuxcs K Poccun kak k Pogune (OTeuectBy):

- poccHiicKas WICHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUICKOW HAECHTHYHOCTH B MOJHMKYIHTYPHOM COLIMYME, YYBCTBO MPHYACTHOCTU K
HCTOPUKO-KYJIBTYPHOIH OOLTHOCTH POCCHIICKOT0 Hapoaa u cyas0e Poccuu, maTpuoTrs3m, TOTOBHOCTH K CITyKeHHIO OTEUeCTBY, €ro3aluTe;

- YBaXEHHE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH Iepel PonmHol, roproctu 3a CBOM Kpai, cBor0 PonmHy, mpouuioe M Hacrosuiee

MHOI'OHAIMOHAJIbHOI'O HApOda POCCI/II/I, YBAKCHHUC K IT'OCYJapCTBCHHBIM CUMBOJIaM (rep6, (I)JlaF,FI/IMH);

- (opMupoBaHHE yBa)KE€HHUsS K PYCCKOMY S3bIKY KaK IOCYIapCTBEHHOMY s3bIKy Poccuiickoil dexnepaunu, sBISIOLEMYCS OCHOBOM pPOCCHHCKOM
UJACHTUYHOCTHU U IVIABHBIM ()aKTOPOM HAallMOHAJIbHOIOCaMOOIIPEIeIEHUS;

BOCIIMTAHUE YBAKEHUS K KYJIbTYpE, 3bIKaM, TPAJIULUAM U 00bIYasiM Hapo10B, pokuBaroux B Poccuiickoit denepanuu.

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHHIT 00y4alOIIUXCS K 3aKOHY, FOCYIapPCTBY U K I'PAKIAHCKOMY 001IIeCTBY:

- TPaXJIaHCTBEHHOCTb, TpaXJaHCKas TIO3MULUS AKTUBHOTO M OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro OOIIECTBa, OCO3HAIOLIETO CBOHU
KOHCTUTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBaXAIOLIEro 3aKOH M IPaBONOPSAIOK, OCO3HAHHO NPUHHMMAIOLIETO TPAaJUIMOHHBIE HAIMOHAIbHBIE U
o01e4yenoBeyeckre r'yMaHUCTHYECKHUE U IEMOKpAaTUYECKHE IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOMKNU3HU;

- T[pU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IIpaB U CBOOOJ| 4YEJIOBEKa, KOTOpbIE MPUHAJIEKAT KaXKIAOMY OT PpOXKIEHUS, TOTOBHOCTh K
OCYILIECTBJICHUIO COOCTBEHHBIX IpaB M cB0OOOJ 0Oe3 HapylleHus MpaB U CBOOOJA APYruX JHUI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa U CBOOOJBI
YesloBeKa M IpaXkJaHWHA COTJIACHO OOUIENPU3HAHHBIM MPHUHIIMIIAM M HOpMaM MEXAYHapOoIHOro mpasa U B cooTBeTcTBUM ¢ KoHctuTyuuein Poccuiickoit

@ez(epaulm, MpaBOBasa U NOJIUTUYCCKAA TPAMOTHOCTD;

- MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOH NMPaKTHKH, OCHOBAaHHOE Ha JHajiore KyjibTyp, a

TAKIKC Pa3JIMYHBIX (I)OpM OGH.[CCTBCHHOFO CO3HAHUA, OCO3HAHUC CBOCT'0 MCCTA B TOJIUKYJIIBTYPHOM MHPCE;

- HMHTEpHOpHU3als HEHHOCTEW JEMOKPATHHU U COLMAIBHON COMUIAPHOCTH, TOTOBHOCTh K IOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUW B TPYIINE WU

COIMaJIbHOMOPTraHu3aluu;

- TOTOBHOCTh OOYYaIOIIMXCS K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHITHM DPELIEHUH, 3aTparuBalolIUX HMX IpaBa U HHTEPECHl, B TOM YHUCIE B



pa3nuuHbIX (hopMax OOIIECTBEHHON caMOOpraHU3alii, CaMOYIPaBIIEHUs, OOIECTBEHHO 3HAYMMON1eATEIbHOCTH;

- IPUBEPKEHHOCTb HJAEIM HHTEPHALMOHAIN3Ma, APY>KObl, paBEHCTBA, B3aMMOIIOMOIIY HApOOB; BOCIMTAHHWE YBAXXKUTEJIBHOIO OTHOIICHUS K
HAIMOHAJILHOMY JJOCTOWHCTBY; JOCTOMHCTBY JIFOJICH, UX UyBCTBaM, PEIUTHO3HBIMYOCKACHUSM;

- TOTOBHOCTHh OOYYalOIIMXCSl TPOTUBOCTOSTH WJCOJIOTMU OKCTPEMHU3Ma, HAIMOHAIM3Ma, KCeHO()OOWH; KOpPYNUUHU; AUCKPUMHHAIUH T10
COLIMAJIbHBIM, PEITUTHO3HBIM, PACOBBIM, HAllMOHAJIBHBIM IIPU3HAKAM U JPYTUM HETaTHBHBIM COLUANIbHBIM SIBJICHUSIM.

JInuHoCTHBIE pe3yJbTaThl B c(hepe OTHOMIEHHIT 00y4aIOIIUXCH € OKPYKAIOIMMH JTIOAbMH:

- HpPaBCTBEHHOE CO3HAaHME U IIOBEJEHHUE HAa OCHOBE YCBOCHMs OOIIEYEOBEUECKUX LIEHHOCTEH, TOJEPAaHTHOIO CO3HAHWS U IOBEICHHS B
HOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CHOCOOHOCTH BECTH JUAJIOT C APYTHUMH JIFOJbMH, JOCTUIaTh B HEM B3aWMOIIOHMMAHUS, HAXOJIUTh OOIIME LEIH U

COTPYAHUYATD OJIA UXTOCTUIKCHUSA

= HNPUHATUC TYMAHHCTHUYCCKUX HGHHOCTeﬁ, OCO3HAHHOC, YBAXHUTCIBHOC U aoGpomenaTeanoe OTHOIICHUEC K JpyromMy 4YcCJIOBCKY, C€ro

MHEHHIO,MUPOBO33PEHUIO;

- CcHocOOHOCTB K COMEPEXHUBAHUIO U (POPMHUPOBAHNE MTO3ZUTUBHOI'O OTHOLICHUS K JIFO/SM, B TOM YHCIIE K JIMLAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH
3JI0pOBbsI M MHBAJIUaM; OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U MCUXOJIOTHYECKOMY 3/I0POBBIO JAPYTUX JIIOAEH, yMEHUE
OKa3bIBaTh IIEPBYIOINIOMOIIIb;

- (opmupoBaHue BbIpaKEHHON B MOBEACHUN HPABCTBEHHOW MO3UIMH, B TOM YHCII€ CIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO
CO3HAHUA M IMOBCACHHA HAa OCHOBC YCBOCHHA 06H1€qu0Beq€CKHX HGHHOCTGI\/'I N HPABCTBCHHBLIX YYBCTB (‘-IGCTI/I, Jojira, CrpaB€AJIMBOCTU, MHIIOCCPAHA
UApYKeToous);

- pa3BUTHE KOMIIETEHLMH COTPYAHHYECTBA CO CBEPCTHMKAMHM, JETbMU MIIAJIIErO BO3pacTa, B3pOCIBIMH B 00pa30BaTelbHOM, OOIIECTBEHHO
M0JIE3HOU, YUeOHO-HCCIIe10BaTeIbCKON, MPOSKTHON U IPYTUX BUJIAXAESITEIbHOCTH.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4alOIUXCS K OKPYKal0leMy MHPY, ’KMBOH IIPUPO/e, Xy10:KeCTBEHHOMKYJIbType:

- MHPOBO33PCHUEC, COOTBCTCTBYIOIIECC COBPEMCHHOMY YPOBHIO pPa3BUTHUA HAYKW, 3HAYHUMOCTH HAYKH, I'OTOBHOCTH K HAYYHO- TCXHUYCCKOMY
TBOPYECTBY, BIaJIEHUE JIOCTOBEPHON MH(pOpManueil 0 NepeaoBbIX JOCTUKEHHUAX M OTKPHITHSAX MUPOBOH M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTbH B

Hay4HBIX 3HAHUSIX 00 YCTPOWCTBE MHpa HOOIIECTBA;



- TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA MPOTSDKEHUM BCEW IKM3HH;CO3HATEIHLHOE OTHOIICHUE K
HETPEPBIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOW MPOPECCHOHATHLHON 1 00IIIECTBEHHOM IEATEILHOCTH;

- DJKOJIOTMYECKasi KyJIbTypa, OEpekHOE OTHOIICHUS K POJHOM 3emiie, MPUpOJHbIM OoraTtcTBaM Poccun u Mupa; MOHUMAaHHE BIMSHUS COLMAIBHO-
SKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHONW M COIMAIBLHOM CPEbl, OTBETCTBEHHOCTh 332 COCTOSIHHE MPUPOJHBIX PECYPCOB; YMCHHSI U HAaBBIKU
Pa3yMHOI'O IPUPOAOIIOJIB30BaHUA, HETCPIIUMOC OTHOLICHUC K ﬂeﬁCTBHﬂM, IMPHUHOCAIINUM BPCI 5KOJOI'NH, HpI/IO6peTeHI/Ie OIbITa BKOHOFO-HaHpaBHCHHOﬁ
NS TEITbHOCTH;

- ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPOHCTBY COOCTBEHHOT'OOBITA.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIEHHIT 00yYAIOIIUXCH K CeMbe U POAUTEJISIM, B TOM YHCJIe MOAT0OTOBKA K CeMeiiHO KIU3HM:

- OTBETCTBEHHOE OTHOIIICHUE K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOT'O MIPHHSTHS IEHHOCTEH CEMEHHOMKU3HU;

- IOJIOKUTEIbHBINA 00pa3 CeMbU, POJUTENLCTBA (OTLOBCTBA U MATEPUHCTBA), UHTEPUOPHU3ALUS TPAJUIIMOHHBIX CEMEMHBIX LIEHHOCTEH.

JInyHoCTHBIE pe3yabTaThl B cepe OTHOIIEHHS 00yYAIIINXCS K TPYAY, B cepe cONNATbHO-IKOHOMUYECKHUX OTHOIIEH Ui :

- yBa)XCHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOCHCOOCTBEHHOCTH,

- OCO3HaHHBII BBIOOp OyayIIeii mpodeccuu Kak MmyTh U CIOCO0 peaan3aluu COOCTBEHHBIX KU3HEHHBIXIIIIAHOB;

- TOTOBHOCTh OOYYArOIIMXCS K TPYAOBOM Mpo(hecCHOHANBHOW AeATeIhHOCTH KaK K BO3MOKHOCTH Y4YacTHsl B PEIICHWU JTUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIIEHAIIMOHATBHBIX TPOOIIEM;

- TOTPeOHOCTh TPYAHUTHCS, YBAKEHHWE K TPYAY M JIOASIM TPYyAa, TPYIOBBIM JOCTHXKEHUSAM, HAOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE
OTHOIIICHHE K Pa3HBIM BHJAM TPYIOBOU JIEATEIHHOCTH; TOTOBHOCTh K CAMOOOCTYKUBAHUIO, BKITFOUasi O0yYEHUE U BBHITIOIHEHUE IOMAIIIHUX O00S3aHHOCTEH.

JInuHoCTHBIE pe3yabTaThl B cepe GU3NUECKOro, ICMX0JI0THYECKOro, COMAJIBLHOI0 U AKaJeMHYeCKOro 0J1aronoryyusi 00y4aommxcs:

- (usndecKoe, SMOIMOHATLHO-TICHXOJIOTHYECKOE, COMAIEHOE OJIaronoayyre 00yJaronuxcs B )KU3HA 00pa30BaTeIbHOW OpraHU3alliy, ONIyIIeHHE
JEThMHU 0€30MaCHOCTH | IICHXOJIOTHYECKOTO KoM(popTa, HHPOPMAITMOHHONOE30MaCHOCTH.

I[Inanupyemsble MeTanpeaMeTHbIe pe3yabTaThl ocBoeHust QOII

MeranpenmeTHele  pe3yJbTaTbl  OCBOCHUS OCHOBHOM 0o0pa3oBaTeNbHOW  MPOTPaMMBbl  MPEICTABICHBI TpeMs IpylaMu

YHUBEpCAIbHBIX yueOHbIX nercTBuii(YY []).



1. PeryasituBHble yHHBepcaibHbIe yYeOHbIeACHCTBAS

BbInyCKHUK HAYYUTCSH:

- CaMOCTOSITEIILHO OIPENEIATh IEJH, 33/1aBaTh MapaMeTPhl U KPUTEPUH, IO KOTOPBIM MOKHO OIPENCIUTh, YTO IEJIb JOCTUTHYTA;

- OIICHMBAaTh BO3MOXKHBIC TIOCJICACTBUS JOCTH)KCHUS TMOCTABICHHON LIENH B JEATEIBHOCTH, COOCTBEHHOW JKU3HHM W KH3HU OKPYKAIOIIMX JIOJCH,
OCHOBBIBASICh HA COOOPAKEHUSX ITUKHA U MOPAIIH;

- CTaBUTH U POPMYIHPOBATHE COOCTBEHHBIC 3a]]a9l B 00pa30BaTEIILHOM NEATEIIPHOCTH M JKU3HCHHBIXCUTYAITUSX;

- OIICHHMBATh PECYPCHI, B TOM YHCJIC BpEeMs U JAPYrue HeMaTepUuaIbHbBIE PECypPChl, HEOOXOIUMBIC JJIsT JOCTHUKCHHSI IIOCTABICHHOMNIICIIH;

- BbIOUpATh MyTh JHOCTHKEHUS LENU, TUIAHUPOBATh PEIlieHNE TTOCTABICHHBIX 33/1a4, ONTUMHU3UPYS MaTepuaibHble 1 HEeMaTepHallbHbIe3aTPATHI;

OpraHu30BbIBaTh A(P(HEKTUBHBIA MOUCK PECypcoB, HEOOXOMMMBIX Ui JOCTHXKEHUS TOCTaBICHHOWIEIMCONOCTABIATh IOJY4YEHHBINH pe3ynbTar
JeSITeIbHOCTH C TOCTABIICHHOM 3apaHeeleNblo.

2. Tlo3naBaTe/IbLHbIE YHHBEPCAJIbHbIE yUeOHbIe AeiicTBHS

BbInycKHUK HAYYHTCSI:

- WCKaTh W HAXOJUTh 000OIIECHHBIC CIIOCOOBI PEIICHHMS 3a/1a4, B TOM YHCIIE, OCYIICCTBIIATh Pa3BEPHYTHIA WH()OPMAIMOHHBINA TTOUCK W CTaBUThH HA
€ro OCHOBE HOBBIC (yueOHbIE U MO3HABATEIBHBIC) 3a/1auu;

- KPUTHYECKH OIICHMBATh W HMHTEPIPETHPOBATh HWH(MOPMALMIO C pa3HBIX [O3UIMH, pacmo3HaBaTh W (UKCUPOBATH MPOTUBOPEUYHS B
MH(OPMAIIMOHHBIX UCTOUHUKAX;

- UCIONB30BaTh pAa3IMYHBIE MOJEIbHO-CXEMAaTHYECKHE CpEeACTBA JJIs MPEACTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOIICHUH, a TaKkKe
MIPOTUBOPEYUH, BHISIBICHHBIX B HHPOPMAIIMOHHBIX UCTOYHUKAX;

- HaXOJWTh W TPHBOJIUTH KPUTHUYECKHE APTyMEHThI B OTHOIICHHWM JICHCTBUH W CYXIEHUH JPYyroro; CIOKOHHO W pPa3yMHO OTHOCHUTBCSA K
KPUTHUYECCKUM 3aMEUaHUSIM B OTHOIIICHHH COOCTBEHHOTO CY)KJICHHS, pACCMATPHUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHSI,

- BBIXOJHTH 32 PaMKH Y4eOHOTO MpeaAMeTa W OCYNISCTBIISITH IEJICHANPABICHHBIA TMOMCK BO3MOXKHOCTEH JUIS IIMPOKOTO IEepeHOca CPEACTB H
CITOCOOOBACHCTBHS;

- BBICTpauWBaTh WHIMBHIYaJbHYI0 OO0pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OrPAaHUYEHHUS CO CTOPOHBI IPYTMX YYAaCTHUKOB M PECYPCHBIC



OTpaHUYCHUS;

- MEHATH U yJEPKUBATh Pa3HbIC MO3ULIUH B IO3HABATEILHOUIEATEIBHOCTH.

3. KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSL BbINYyCKHUKHAYYHTCS:

- OcCyuIecTBAATh ACIIOBYIOKOMMYHHUKAIIMIO KAK COCBEPCTHUKAMU,TAK U CO B3POCIIBIMU (KaK BHYTpHOOpa30BaTEIbHOMN

OpraHM3aly, TaK W 3a e¢ MpeaeliaMu), MOAOUPATh MApPTHEPOB ISl JIEIOBOM KOMMYHHUKAIMM HUCXOAS W3 COOOpPaKEHUH pPEe3yIbTaTHBHOCTH
B3aNMMOJICHCTBHS, a HE JIMYHBIX CUMITATHIA,

- TpU OCYIIECTBICHUU TIPYNIOBOM PabOThl ObITh KaK PYKOBOJMTEIEM, TaK W UWIEHOM KOMAaHJbl B pa3HBIX poOJsAX (reHepaTtop UAed, KpUTHK,
UCIIOJHUTEIIb, BBICTYHAIOIINMN, KCIIEPT UT.1.);

- KOOPJIMHHUPOBATH U BBIIOIHATH PA0OTY B YCIOBUSAX PEAIbHOIO, BUPTYaIbHOTO U KOMOMHUPOBAaHHOI'O B3aUMOJCHCTBHUS;

- Pa3BEpHYTO, JIOTMYHO U TOUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM a/IEKBAaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacro3HaBaTh KOH(IMKTOT€HHBIE CUTYallMd W MPENOTBpaIlaTh KOH(IUKTHI 10 UX aKTUBHOM (a3bl, BHICTPAUBAThH JEJIOBYIO M 00pa30BaTEIbHYIO
KOMMYHHKAIUIO, U30€erasi JUYHOCTHBIX OLICHOYHBIX CYKJIECHUM.

IInanupyemMble npeaMeTHbIE pe3y/IbTaThl

Ha ypoBHe cpeanero obmero obpazoBanus B cooTBercTBUU ¢ OI'OC COO, moMUMO TpaJuIMOHHBIX IBYX TPYII pe3yabTaToB «BBIMyCKHUK
Hay4YUTCs» U «BBIMYCKHUK MOJIYYUT BO3MOXKHOCTh HAYYMTBHCS», UTO paHee Jenanoch B cTpykrype OOIIl HauanbHOro M OCHOBHOTO 00lIero oopa3oBaHMUs,
HOSIBJIIIOTCS €1E JBE IPYIIIBI PE3yJIbTaTOB: PE3YIbTaThl 0a30BOT0 U YriIyOJIEHHOTO YPOBHEH.

Jloruka mpencraBieHHs] pe3yJbTaTOB YEThIpEX BUJOB: «BBIMYCKHUK Hay4yuTCs - 0a30BbIM ypoBEHb», «BBIMYCKHHUK MOJIYYUT BO3MOXHOCTh HAyYUTHCS -
0a30BbIii YpOBEHbY», «BBIMYCKHUK HAaydyuTCsS - YIIIYOJCHHBIH YpOBEHb», «BBINTYCKHUK MOJYYUT BO3MOXKHOCTH HAYUHUTHCS - YIIyOJIGHHBIH YPOBEHB» -
OIIPENENIAETCS CACYIOIEN METOI0IOTUEN.

Kak u B ocHOBHOM 00111eM 00pa30BaHuM, TpyINa pe3yabTaToB «BBIMTyCKHUK HaydHTCs» MPEACTaBIsET COOON pe3yibTaThl, JOCTHKEHHE KOTOPBIX
oOecrieunBaeTcs y4yuTelleM B OTHOUIEHMM BceX OOydaroluxcs, BhIOpaBIIMX JaHHBIA ypoBeHb oOyueHus. ['pynma pe3ynpTaToB «BBIMTYCKHUK MOTYYUT
BO3MOYKHOCTh HAYYHUTBCS» 00€CIEUNBACTCS YUUTEIEM B OTHOLIEHUU YacTH Han0oJjiee MOTUBUPOBAHHBIX U CIOCOOHBIX 00yJaroImuxcs, BbIOPABIINX JTaHHBIN
ypoBeHb 00ydenus. [Ipu KOHTpoje KauecTBa 0Opa3oBaHHUs TPyIIa 33JaHUN, OPUEHTUPOBAHHBIX HA OLEHKY JOCTHUKECHHUS IUIAHUPYEMBIX PE3YyJIbTaTOB U3

610Ka «BBIMTYCKHUK MOTYYUT BO3MOXKHOCTh HAYUUTHCS», MOKET BKIIOUAThCS B MaTepHaibl 0J0Ka «BBIMTYCKHUK HAyYUTCS». DTO MO3BOJUT MPEIOCTABUTH



BO3MOKHOCTh OOYYarOLUMCs NIPOJEMOHCTPUPOBATh OBJIAJCHUE Ka4eCTBEHHO MHBIM YPOBHEM JOCTHXEHHMH U BBIABIATH JTUHAMHUKY POCTa YHUCIEHHOCTH
HanboJiee MOArOTOBICHHBIX O0yyaromuxcs. [I[pHHINITHATEHBIM OTIMYMEM Pe3yIbTaTOB 0a30BOTO YPOBHS OT PE3YJIbTATOB YIIYOJIEHHOTO YPOBHS SIBIISICTCS
UX IIeJieBasi HalpaBJIEHHOCTh. Pe3ynabpTaTel 0230BOr0 YpOBHS OPUEHTHPOBAHBI HA OOLIYI0 (DYHKIIMOHAIBHYIO TPAMOTHOCTb, IOJIyYE€HHE KOMIIETEHTHOCTEH

IUIsl TIOBCETHEBHOMW KM3HU U OOIIETO pa3BUTH. JTa rpyIia pe3yIbTaTOBIPEAIOaraeT:

- TIOHUMaHHWE MPEIMETa, KIFOUEBBIX BOIPOCOB M OCHOBHBIX COCTABIISIONIMX 3JIEMEHTOB M3y4aeMOW MPEIMETHON 00JIaCTH, YTO 00ECIICYNBACTCS HE
3a CYeT 3ay4YMBAHMS ONPEICICHUI M TPaBUII, a IIOCPEACTBOM MOJICIUPOBAHKS U TOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIBTYPHI, XapaKTEPHBIX JJIsI JTAHHOM
MpeAMETHOM00IaCTH;

- YMCHHUC p€IIaTb OCHOBHBIC NPAKTHUYCCKUEC 3aa4U, XapaKTCPHBIC AJI UCIIOJIb30BaHUA METOJ0B U MHCTPYMCHTApUA IIaHHOI>'I HpeILMeTHOI\/JIOGHaCTI/I;

- OCO3HAaHHME PaMOK M3y4yaeMoOW MpeIMeTHOM 00JacTH, OrpaHMYEHHOCTU METOJOB M MHCTPYMEHTOB, TUIIMYHBIX CBS3€H C HEKOTOPHIMH JPYTHMMH
00JIaCTAMU3HAHUS.
Pe3yabTaThl YIily0JIeHHOT0 YPOBHS OPHEHTHPOBAHBI HA MOJYYEHHE KOMIIETEHTHOCTEH IS MOCIEAYIOIIeH MpohecCHOHATLHORIEATEIPHOCTH KaK B

paMKax JTaHHOM HpeZ[MeTHOﬁ O6J'IaCTI/I, TaK U B CMEXKHBIX C HEH o0nacTax. OTa rpyiia pe3yjabTaToOB HPCAIIOIaracT:

- OBJIaJICHUE KJIFOUEBBIMH MOHSATUSAMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JAaHHAs MpeaMeTHas 001acTh, paclo3HaBaHWE COOTBETCTBYIOIINX
UM IPU3HAKOB U B3aMMOCBSA3€H, CIOCOOHOCTH IEMOHCTPUPOBATH Pa3IMUYHbIE MOAXO/AbI K U3YYEHHIO SIBJICHHUM, XapaKTepHBIX U1 U3ydaeMOW MpeaMeTHOU

o0acTy;

- YMEHHUE pEIIaTh KaK HEKOTOpBIEC IIPAKTUYECKHE, TaK M OCHOBHBIE TEOPETUYECKUE 3aJayd, XapaKTEpHbIE Ul MCIOJB30BaHUS METONOB U
MHCTPYMEHTApHsI TaHHOM NMpeIMeTHOH 00s1acTu;

- HaJINYME MPEICTABICHUNA O TaHHON MpeAMETHON 00JIaCTH KakK IeI0OCTHONW TeOpUH (COBOKYITHOCTH T€OPHUit), 00 OCHOBHBIX CBSI35IX C MHBIMU CMEXHBIMU
00J1acTsIMH 3HAHUH.

[IporpaMMbl y4eOHBIX HMpPEIMETOB MOCTPOEHBI TaKUM OOpa3oM, YTO MpPEeIMETHBIE pe3yibTaThl 0a30BOr0 ypOBHS, OTHOCAILIMECS K pa3aeny «BhImyckHUK
MOJIYYUT BO3MOKHOCTh HAyUUTHCA», COOTBETCTBYIOT NMPEAMETHBIM pe3ynbTaTaM paszzeina «BbImycKHUK HayduTcs» Ha yriayOiaeHHOM ypoBHe. IlpenmeTrHbie
pe3ynbTaTel pasfena «BBIIYCKHMK IIOJIy4HT BO3MOKHOCTb HAy4dUTHCS» HE BBIHOCATCS HAa WTOTOBYIO aTTECTAllMI0, HO IIPU OTOM BO3MOXHOCTb HX

JOCTIIKEHHS! TOJDKHA OBITh MPEJOCTaBIeHa KaKI0My 00yUaroneMycs.



IINTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUSA
Martemaruka: ajaredpa 1 Ha4aj1a MaTeMAaTH4€CKOI0 AaHAINU3a, TeOMeTPHs

ba3oBblii ypoBeHb

«IIpobeMHO-PpyHKIMOHAIBbHBIE
pe3yJbTaTbD»

YrayouaeHHblii

YPOBEHb

«CucreMHo-

TeopeTH4YecKue pe3yJibTaTbD)

V. BeInyckHUK
I11. BbIMyCKHHUK MOJTy4HuT
Pasznen I. BeInyCKHUK HAy4YuTCH I1. BbInyCKHMK HAYYHTCS MOJIyYUT BO3MOKHOCTh
BO3MOKHOCTh HAYYUTHCH
HAY4YHTBHCH
Hean Jns ucrnonp30BaHus B st pa3BUTHS MBIIUICHUS, Jliis yeremHoro niponoipkeHus| s obecrieueHus
OCBOCHUSA ITOBCEIHEBHOM KU3HHU U HCIIOJIb30BaHNUs B o0Opa3oBaHus 1O BO3MOKHOCTH
npeaMera obecreyeHns: BO3MOXHOCTH MOBCEHEBHOMU KU3HU U CIIELUAJIbHOCTSM, YCIIEIIHOTO
YCIEUIHOTO MPOJOJIKEHUS o0ecrnieueHus CBSI3aHHBIM C IIPUKJIAJHBIM IPOJOIKEHHUS
o0Opa3oBaHus 110 BO3MOKHOCTH YCIIEIIHOTO UCIIOJIb30BAaHUEM MaTeMaTUKU |  00pa30BaHUs 10
CIELUATIBbHOCTM, HE MIPOAOIKEHHUS 00pa30BaHUs CIELNATILHOCTSM,
CBSI3aHHBIM C ITPUKJIAJHBIM IO CTIELHATbHOCTSM, HE CBSI3aHHBIM C
HCIIOJIb30BAHNEM MaTEMATHKHU CBSI3aHHBIM C NTPUKJIAJTHBIM OCYIIECTBICHUEM
HCIIOJIb30BAHUEM Hay4YyHO! U
MaTEMaTHKH. HCCIIEI0BATENbCKON

ACATCIIBHOCTHU B obactu
MaTeMaTHKHU U CMCXHBIX

HayK

TpedoBanus Kk pesyiabraram




JIeMeHTHhI
Teopuu
MHOKECTB

H
MaTeMATHYECKO
174

JOTMKH

OrnepupoBaTbIOHATUSIMU:
KOHEYHOE MHOXECTBO,
OCCKOHEYHOEC MHOKECTBO,
YHCIIOBbIE MHOXKECTBA Ha
KOOPJIHMHATHOM IIPSIMO,

3JIEMEHT MHOKECTBA,
IOJIMHOECTBO,

nepeceyeHue u

00BbECIMHEHUE MHOXKECTB,

OTpE30K,

UHTEpBAl,

— HAXOJIUTh MEepeceUYeHue 1
00BbeAMHEHUE JBYX,

HECKOJIbKUX MHOXKECTB,
IPEeCTaBICHHBIX

rpaduuecKky Ha YUCITOBOM

NpSIMOX, HAKOOPIMHATHOU

— IUIOCKOCTH;CTPOUTH HA YHCIOBOM
MIPSIMOM TIOJIMHOKECTBO YHCIIOBOTO
MHOX€ECTBA, 3a- JJaHHOE
NPOCTEHIIINMU YCIIOBHUSIMH;

— OIEepPUPOBATH MOHATHAMU:
yTBEpXkKACHHE (BbICKa3bIBAaHUE),
OTPHIIAHUE YTBEPIKJICHHs, UICTUHHBIE U
JIOXKHBIE YTBEPKICHUS,
CJIEZICTBHE,YaCTHBII
CIIy4aifo01eroyTBepxkie

HUSI, KOHTPIPUMED;

— pacno3HaBaTh JOXKHbIE
YTBEPKACHUSI, OIINOKU B
paccyXIeHUsX, B TOM YHCIE C
UCTIOJIF30BaHUEM KOHTPIIPUMEPOB;
B noeceonesnol scuznu u npu
usyueHuu opyaux yueOHuLx
npeomemos:

— HCII0JIb30BATh YHCIIOBBIE
MHO>KECTBA HA KOOPJAUHATHOMN NPSIMOU

OnepupoBaTbIOHATUSIMU:
IIPOMEKYTOK C BBIKOJIOTOM
TOYKOM, Tpaduueckoe
MPEACTABICHUE MHOKECTB HA
KOOPJAMHATHOM MIIOCKOCTH;
— NPOBEPSATH
IIPUHAUIEKHOCTD JIEMEHTA
MHOXECTBY, 3aJaHHOMY
OIIMCaHUEM;

— HAXOJUTh IIEPECEUCHUE U
0o0BbeIMHEHNE IBYX,
HECKOJIBKMX MHOECTB, Ha
KOOPJMHATHOM MIIOCKOCTH;
— NPOBOJUTH
JIOKa3aTeJIbHbIC
paccyXIeHus s
000CHOBaHUS UCTUHHOCTH
YTBEPKICHUM.

— CB00OAHO ONIEPUPOBATH
MOHSATUSIMU: MHO>KECTBO,
IIyCTOE,

KOHEYHOE U

OCCKOHEUHOE MHOKECTBA,
AIIEMEHT

MHO€ECTBA, IOJIMHOXECTBO,
nepeceyeHue, 00beAMHEHNUE U
pPa3HOCTb MHOXKECTB;

— NPUMEHSTh YHCIIOBBIE
MHOX€ECTBA HAa KOOPJAUHATHOMN
IIPSAIMOM: OTPE30K, MHTEPBAJI,
[IOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduyeckoe

IIpE/ICTaBICHNE MHOXKECTB Ha
KOOPJAMHATHOM IIJIOCKOCTH;
— TMPOBEPATH NMPUHAIJICKHOCTh
AIIEMEHTA MHOXECTBY;

— HaXOJUTh NIEPECEUCHHE U
00beIMHEHNE MHOKECTB, B
TOMYHCIIE MTPECTaBICHHBIX
rpaduyecKy Ha YUCIOBOM
IIPSIMOMM Ha
KOOPJAMHATHOUIIIIOCKOCTH;

— 33/1aBaTh MHO>KECTBA
MEePEUYHCIIEHUEM U
XapaKTEPUCTUYECKUMCBOMCT
BOM;

— ONEepHUpOoBaTh

TTOHSATUSIMU:

YTBEpKJICHHE,

OTpHUIIAaHUE
YTBEPKICHUS,UICTHUH-

HBIE U JIOXKHBIE
YTBEPKJICHHUS, IPUYNHA,
CIICZICTBUE, YaCTHBIN

— OnepupoBaTh
MOHSTUEM OTPEICTICHUS,
OCHOBHBIMM BHJIAMU
onpeaeICHUu I

U TEOpEeM;

— MIOHUMATh CYTh
KOCBEHHOI'O
JIOKa3aTeIbCTBA;

— OIlepUpOBaTh
MOHATUSIMH CYETHOIO U
HECUETHOI'O MHOKECTBA,
— MPUMEHSTh METO/I
MaTeMaTHYECKOH
WHIYKUWU IS
MPOBEACHUS pac-
CYXKJICHUU U
JI0Ka3aTeIbCTB IPU
pelieHuu 3aay.




Hn Ha KOOp,I[HH&THOfI IIJIOCKOCTH IJIA

ONKMCAHUS PEabHBIX MPOLIECCOB
HSIBJICHUI;

— MPOBOJUTH JIOTUYECKHUE,
JIOKA3aTeJIbHbIE PACCYXKIACHUS
BCUTYAIUSAX

IIOBCEHEBHOM KU3HHU, IIPU PELICHUU

3a/1a4 U3 JIPYyruxnpeMeToB

ciydai oO1ero
YTBEPKJICHHUS,
KOHTpPIIPUMED;

— TPOBOJUTH
JI0Ka3aTelIbHbIC
paccyxJIeHUs st
000CHOBAHMS HCTUHHOCTH
YTBEPKJICHUI;

B nosceonesnoii scusnu u
npu uU3yueHuu opyaux
npeomemos:

— HCITIOJIB30BaTh YHCJIOBLIE
MHO’KECTBA Ha KOOPJAUHATHOMN
MPSIMOM ¥ HAa KOOPUHATHOM
IJIOCKOCTH JIJIsI OITMCAHUS
peaNbHBIX MTPOIIECCOB
HSBJICHUM;

MIPOBOANTH TOKA3aTEIbHbBIE
pacCyXJIeHUS B CUTYyalUsIX
MOBCETHEBHOM JKU3HHU, TIPH
pEIIeHUH 3a7a4 U3 IPYTHX
MIPEIMETOB;

Yuciaa un
BbIpasKeHU sl

OnepupoBath MOHITHSIMU:
HATypaJbHOE H ENI0e
YHCII0, IETMMOCTD YHCET,
OOBIKHOBEHHAsI IPOOH,
necsiTuuHasi Apo0b,
panroHaIFHOE YUCIIO,
HppalMOHAEHOE YHUCIIO,
MpUOIMHKEHHOE 3HAUEeHNE
qHcia, 9acTh, OIS,
OTHOIIICHUE, TIPOIICHT,
Macmrao;

— ONepUpPOBAThH
MOHATHUSAMHU: JIoTapupm
qHca,
TPUTOHOMETPHYECKAs

CBobo1HOOIEPHPOBATH
MOHATUSIMU: JIOTapuPM
4Kclla, TPUTOHOMETpUYecKast
OKPY>KHOCTB, pajiuaHHast U
rpajycHas Mepa yria,
CUHYC,

KOCHUHYC, TAHT€HC U
KOTaHT€HC yTJIOB, UMEIOLINX
MIPOU3BOJIbHYIO BEJINYHUHY,
qucia € u p;

- HaXOJUTh 3HAYECHUS KOPHS
HaTypaJbHOW CTENEHHU,
CTETIEHH C PALMOHAIBHBIM
ToKazarenem, Jorapupma,
UCHOJb3Ys IpU

— CB00O/IHO OIIEpUPOBAThH
MOHATUAMMU: HATYPAJIbHOC
qHCIIO,

MHOKECTBO HATypaJIbHBIX
qHcel,

L[EJI0€ YUCIIO, MHOKECTBO
ECIbIX

qrcen, 0ObIKHOBEHHAS
IpoOb, necsiTuyHast 1poob,
CMeEIIaHHOE YHCIIO,
panmoHagbHOe

YHCII0, MHOXKECTBO
pannoOHANBHBIX

qrceN, UppaloHaIbHOE
9HCIIO,

— CBo0OomHO
OTIEpUPOBATH YHCIOBBIMU
MHO>KECTBaMU TIPH
pElIeHNUH 3a]1ay;

— MOHUMATh IPUYHUHBI U
OCHOBHBIE UJIEU
pacCIIUPEHHS YUCITOBBIX
MHOYECTB;

— BJIAIETH OCHOBHBIMU
MOHSITUSIMHA TEOPUU
JEIIAMOCTH TIPU PEIICHAN
CTaH/IapPTHBIX 3a/1a4;

— UMETH 0a30BbIE
MIPEJICTABICHHS O
MHOYKECTBE




OKPY>KHOCTb, paJldaHHas U
rpajxycHas Mepa yria,

CHUHYC, KOCUHYC, TAHT'€HC U
KOTaHT'€HC yTJI0B, UMEIOLIUX
MIPOU3BOJILHYIO BEIHUHHY,

4yucia e u p;

— BBINIOJIHSATH

apudmeTnyeckue AeUCTBUS

C LIEJIBIMU U

palMoOHAIBHBIMH YUCIIAMH,

coueras yCTHBIC U

MMUCbMEHHBIE TPUEMBI,

MIPUMEHSS TIPU

HE00XOIUMOCTH

BBIYUCIIUTEIIbHbBIC

YCTPOWCTBA;

— CpaBHMBATh

paloHaIbHbIe YHCIa MEXKIY co00ii;
CPaBHUBATH C PAIlMOHAIBHBIMU
YUCJIAMH 3HAYEHUS LEJIbIX CTENEeHEN
YHUCel, KOPHEHHATYPAJIBHON CTEIEHU
W3 YHCell, JIOrapu(MoB Yncen B
MPOCTHIX CIIydasix;

—  BBINOJHATH HECIOKHBIE
npeoOpa3oBaHMs YUCIOBBIX
BBIPAXXEHUI, COAEPKALUX CTEEHU
qucell, KOpHU U3 YHCET,
norapuMbIIUCeIT;

— TI0JIb30BATHCS OLIEHKOU U
MPUKUJIKOW MPU MPAKTUUYECKUX
pacueTax;

— u300paxarh TOYKaMH Ha
KOOPJMHATHOW MPSIMOM LIETbIE U
palMOHANIbHBIE YUCIIA; 1IeJIbIE
CTEIIEHU YHCell, KOPHU
HaTypaJIbHOM CTEIIEHU U3 YHUCEIl,
Jorapu(mbl YHCE B MPOCTHIX

HE00X0IUMOCTH
BBIUUCIIUTEIIbHBIC
YCTPOMCTBA;

MPOBOJIUTH 110 U3BECTHBIM
dbopMyIiaM U ipaBUIIaM
npeobpazoBaHus OYyK-
BEHHBIX BBIPAKEHUM,
BKJTIOYAIOIIUX CTETICHH,
KOPHH, Jorapu@Msl 1
TPUTOHOMETPHUYECKHE
(bopmyb;

— HaxOJUTh 3HAYCHUS
YHCIIOBBIX M OYKBEHHBIX
BBIPa)KCHUH, OCYILECTBIIAA

HeO6XO,I[I/IMBIe IOoACTaHOBKH

1 nipeoOpa3oBaHMS;

— U300paxkath
CXEMaTH4YEeCKH yTOl,
BEJIMYMHA KOTOPOTO
BBIp@XKEHA B rpajlycax
WIH paJiaHax;

— OLIEHHUBATh
3HaKHCUHYCa, KOCHHYCA,
TaHTEHCa, KOTAHTeHCa
KOHKPETHBIX YTJIOB;
WCIOJIb30BaTh MPU
peleHnn 3a1a4
TaOMMYHBIC 3HAYCHHUS
TPUTOHOMETPHUYECKUX
(GYHKIMHAYTIIOB,;

—  BBITIOJHATH
NIEPEBOJ BETUYMHBI
yrjia u3 paJiuaHHon
MEpBI B IPayCHYIO
HOOpaTHO.

B nosceonesnoii scuznu
U npu U3yYeHuu Opyaux

KOpEHb CTEIEeHH N,
JIEUCTBUTEIILHOE YHCIIO,
MHOKECTBO
JIEHCTBUTEIIHLHBIX YUCEIT,
reoMeTpruYecKast
MHTEpIIpeTaIus
HaTypaJbHbIX, LEJBIX,
paloOHANTbHBIX,
eHCTBUTEIIHLHBIX

qHCen;

— NOHUMATDH U OOBICHSITE
pasHUIly

MEXKly TO3UIIMOHHON 1
HEIMO3UITMOHHOMN
CHCTEMaMH 3alHCH YHCEIT,
— MEePEeBOJUTH YUCIIA U3
OJTHOM

CHCTEMBI 3alUCH (CUCTEMBI
CUMCIICHUS) B IPYTYIO;

— JIOKa3bIBaTh U
HCITOJIb30BaTh

MIPU3HAKHU JEIIUMOCTH, CyMMBI
u

IIPOU3BEJICHUS MTPU
BBITIOJIHEHUH

BBIYUCIICHUH U pEIICHUN
3aJ1ay;

— BBIMOJHATD OKPYTJICHUE
panoHAIBHBIX U
HUppaMOHAIBHBIX

qucen ¢ 3aJaHHOI TOYHOCTBIO;
— CpaBHHMBATh
JIeHCTBUTEIIbLHBIE

Yyclia pa3HbIMU CIIOCOOAMU;
—  YHopsIIOYMBATh YUCIIA,
3amnycaHHbIC B
BUIEOOBIKHOBEHHOM
HIECITUIHON

KOMILJICKCHBIX YHCET,;
— CBOOO/THO BBIIOJHATh
TOKJECTBEHHbIE
npeoOpazoBaHus
TPUTOHOMETPUYECKHX,
J0rapupMHUECKUX,
CTEIICHHBIX BBIPAKCHU;
— BIageTh (hopmymnoi
6unoma HrroToHa;

— TPUMEHSTH MIPH
peIIeHUH 33129 TEOPEMY
0 JIMTHEHHOM
NpeCTaBICHUN

HO/I, Kuraiickyto
TeopeMy 00 ocTaTkax,
Manyro teopemy depma;
— IOPUMEHSTb IIPU
pelLIeHnH 3aa4
TEOPETHUKO -

YHCIIOBbIE (DYHKIIMU:
YHCII0

U CyMMa JeJUTeNeH,
byHKIMI0OMNepa;

— TMPUMEHSTh OpU
peleHnn 3aaa4

LeMHbIe Jpoodu,
MHOTOYJICHBI C
JIeCTBUTENEHBIMU U
LEJTBIMH

K03 punneHramuy;

— BIAJICTh
HOHSATHSMHU:
MPUBOANMEIC U
HETPUBOIUMbIE
MHOT'OYJICHBI;
NPUMEHSTh UX TPU
peleHnn3anay;




clydasx;
— BBIIIOJHATH HCCIOXKHBIC

— BBIUHCIIATH BIPOCTHIX
CIIydasix 3HAYCHHUS
YHCJIOBBIX M OYKBEHHBIX
BBIPKCHUH, OCYIIIECTBIISS
HEO0OXOTUMBIC TTOICTAHOBKHU
1 nipeoOpa3oBaHMs;

B nosceonesnoii sicuznu u
npu u3yyeHuu opyeux
VUEOHBIX NPEOMEMOB:

— BBIMOJIHATH JICHCTBHS C
YHCIJIOBBIMH JAHHBIMH TIPU
peleHNH 3a1a4
MPAKTUIECKOTO XapakTepa u
3aJ1a4 U3 Pa3TUIHbBIX
oOJracTeit 3HaHUM,
UCTIONB3YS TIPU
HEOOXOIUMOCTH
CIpaBOYHBIEC MaTEPHAIIBI U
BBIUUCIIUTEIILHBIC
YCTPOMCTBA;

— COOTHOCHTD pealTbHbIC
BEJIMYUHBI, XapaKTEPUCTHKU
00BEKTOB OKPYKAIOIIEro
MUpa C UX KOHKPETHBIMU
YHCJIOBBIMH 3HAYECHUSIMU,
— WCIOJIE30BaTh METO/IbI
OKPYTJICHUS ¥ IPUKHIKA
IPU PELICHUN
MPAaKTUYECKHX 3a/1a9
MMOBCEIHEBHOMN JKU3HH;

npeoOpa3oBaHus LENIbIX U APOOHO-

panOHAIBHBIX
OYKBEHHBIXBBIPAKCHUIA;

— BBIpaXaTb B IPOCTEHUIINX
ClydasXx M3  paBEHCTBA  OJHY
nepeMeHHyYepes3

ApYrue;

VUEOHBIXNPEOMEMOB.

— OIICHUBATb,
CpaBHHBATH U
HCIOJIb30BaTh IpU
pEIICHUN TPAKTHYIECKUX
3a/1a4 YUCIIOBbIC 3HAUCHUS
pEATbHBIX BEITUYHH,
KOHKpETHBIE YHCIIOBbIE
XapaKTEPUCTUKU OOBEKTOB
OKpY’KaroIeroMmpa.

npobu, ymcia, 3aMCaHHbIe C
UCIIOJIb30BaHUEM
apu(METHIECKOTO
KBaJIpaTHOTO KOPHS, KOpHEH
CTENEHU OOJIbLIE BTOPOI;
— naxoauts HOJI u
HOKpa3ubimu ciocobamu u
UCIIOJIb30BaTh X MPH
pelieHnn3anay;

— BBINOJHATH
BBIUMCIICHUS U
npeobpazoBaHus
BBIPAKECHUM,

coJIeprKaIInx
JICACTBUTEIIbHBIC

4uclia, BTOM YHCIie

KOPHH HaTypaTbHBIX
CTEIICHEM;

— BBITIOJHATH
CTaH/IapTHbHIE
TO/I€CTBEHHBICTIPEOOPa30
BaHUs
TPUTOHOMETPUYECKUX,
JorapupMuIecKuX,
CTCTICHHBIX,
HppalliOHATLHBIXBBIPAKEH
Wit
B nosceonesnoii srcuznu
U npu u3yyeHuu Opyaux
npeomemos:

— BBITIOJHATH U
OOBSICHATH

pe3yIbTaThI

CpaBHEHUS
PE3yJIbTaTOBBBIUUCI
CHUU

— TMPUMEHSThH IpU
peleHny 3a1a4
OcHOBHYIO TEOpeMyY
anreopsl;
IIpocTenIne
(YHKLIMUKOMILIEKCHO
1 IEpPEMEHHOM KaK
reoMeTpUYecKue
npeoOpa3oBaHusl.




IPU PELICHNH MPAKTHYECKUX
3aja4, B TOM 4HCJIIe
MPUOITMKCHHBIX

BBIYMCIICHUH, UCTIONbB3YS
pa3HbIe CIIOCOOBI CPAaBHEHMIA;
— 3aIMChIBATh,

CpaBHUBATbh, OKPYIJISATh
YHCIIOBbIEJaHHBIE;
UCII0JIb30BaThpEalIbHbIE
BEJINYMHBI B Pa3HBIX CUCTEMaX
U3MEpEHMUS;

— COCTaBJIATh U OLICHUBATH
pa3HBIMH cIIOCOOaMuU
YHCIIOBbIE

BBIPXECHUS IPU

peLIeHNH IPAKTUYECKUX 3a1a4
U

3aJa4 U3 ApYrux y4eOHbIX
MIPEIMETOB.

YpaBHeHnus u
HEPABEHCTBA

— Pemarts nuHeiHbIe

ypaBHEHHUS U HEPABEHCTBA,
KBaJpaTHbIC YPABHECHUS;

— pemarb

norapuMUIecKue u
MOKa3aTeIbHbIC YpaBHEHUS BUJIA
loga(bx + ¢) =d, abx +c =d (rae d
MOKHO TIPEJICTABUTh B BUJIE CTETICHU
C OCHOBAHHEM &) M HEpaBEHCTBA
Bua logax<d, ax<d (rae d

MOHO MPEJCTaBUTh B BUJIE CTEIICHU
C OCHOBaHHEM a);

— MPUBOJUTHHECKOIIBKO

MIPUMEPOB KOPHEMN
TPUTOHOMETPUYECKOTO YPaBHEHUS
BHUjIa SiN X = a, COS X = a, tgx = a, Ctg
X = a, e a — TabJIuyHOoe
3HAYEHHUECOOTBETCTBYIOIIECUTP

— PemaTe HecnoxxHBIE
pauroHaIbHBIE,
OKa3aTeIbHEBIE,
jJorapu@muyueckue,
TPUTOHOMETPUYECKHUE
YpaBHEHUs, HEPABEHCTBA U
UX CUCTEMBI, IPOCTENIIINE
HppaliOHAJIbHEIE
YPaBHEHUS U HEPABEHCTBA;
— HCIOJIB30BaTh METOIbI
pELIeHNs] ypaBHEHUM:
MIPUBEICHUE K BUJTY «IIPO-
U3BEJIEHNE PAaBHO
HYTIO»UIIH

«4aCTHOE PABHO HYJIIO»,
3aMeHa NepEeMEHHBIX;

— HCIOJIb30BaTh

METOJ] UHTEPBAJIOB

— CB0060HO ONIEPUPOBATH
MOHATUSIMU: YpaBHEHHE;
HEPaBEHCTBO; PaBHOCUJIbHBIE
ypaBHEHHS U HEPABEHCTBA;
ypaBHEHHE, SIBIISIONICECS
CIIEZICTBHEM JIPYTOTO
yYpaBHEHUSI; ypaBHEHHUS,
paBHOCHIIbHBIC HA
MHOKECTBE;
PaBHOCHIIEHBIC
npeoOpa3oBaHUs
YpaBHEHUH;

— peliaTth pa3Hble BUABI
YpaBHEHUH U HEPABEHCTB U
UX CHUCTEM, B TOM YHCIIE
HEKOTOpbI€ ypaBHEHHUS
TPETbEN U YETBEPTON
cTeneHeu, ApooHo-

— CBo0OonHO
OIPEIEIISATh
THUI U BEIOUPATH METOJT

PEIICHUA MMOKA3aTCIbHBIX

U JIoTapu(pMUYECKUX
YpaBHEHUH U
HEPABEHCTB,
HppaliOHATBHBIX
YpaBHEHUU U
HEpaBEHCTB,
TPUTOHOMETPUUECKHUX
ypaBHEHUU U
HEPABEHCTB, UX
CHUCTEM;

— cBOOOJHOpEIIa
Tb CUCTEMBI
JIMHEVHBIX
YpaBHEHUH;




UTOHOMETPUYECKOU(PYHKIINH;

JUISIpEIICHUS

HEPaBEHCTB;

— HCIIOJIb30BATh
rpauIecKuii METO/

JUTSE PUOITMHKEHHOTO
pelleHus ypaBHEHU N
WHEPABEHCTB;

— wu300paxaTh Ha
TPUTOHOMETPUYECKOMN
OKPYXKHOCTH

MHOECTBO pELIECHUN
TPUTOHOMETPHUECKUX
ypaBHEHUH

WHEPABEHCTB.

B nosceonesnou srcuznu u
npu u3yueHuu opyeux
VUEOHBIX NPEOMEMOB:

— COCTaBIISITh U peliaTh
YpaBHECHHSI, CHCTEMBI
ypaBHEHUH U HEPABEHCTBA
TP PEIICHUUHECTIOXKHBIX
MPAKTHYECKHX 33/1a4 U 3a7a4
U3 IPYTHX
y4eOHBIXIIPEIMETOB;

—  HCIIOJIb30BaTh
ypaBHEHUS U HEPABEHCTBA
IUTSL TIOCTPOCHUS U
WCCIIeTIOBaHUS
MPOCTEUIIINX
MaTeMaTHYECKUX MOJIeNen
peanbHBIX CUTYyaINi
WINTPUKIAIHBIX3a0a4;

— yMeTh
UHTEPIPETUPOBATH
MOJIyYEHHBIH NP pelIeHuU
ypaBHEHUsI, HEPABEHCTBA

panyoHaIbHBIE U
UPpalOHAJIbHBIE;

— OBJIaJIETh OCHOBHBIMU
TUIIAMU [10KA3aTEIbHBIX,
J0rapu(pMHUECKUX,
UPPaLOHAIbHBIX,
CTEIICHHBIX YPABHEHUN U
HEPABEHCTB U
CTaH/IapTHBIMU METOJaMHU
UX PELICHUN U IPUMEHATh
UX [IpU pelIeHnN3a1ay;
— IPUMEHSATH

TeopeMy be3yk
PELIEHUIOYPABHEHU;

— IPUMEHSTH TEOpEMY
Buerayns pemenns
HEKOTOPBIX YPAaBHEHUI
CTETIEHH BBIIIEBTOPO;

— TOHMMATb CMBICT
TEOPEM O PABHOCUIIBHBIX
MHEPaBHOCUIbHBIX
peoOpazoBaHUgX
YpaBHEHUH U YMETh
MXJI0Ka3bIBaTh;

— BJAJI€Th METOJaMHU
pelLlIeHNs] ypaBHEHUH,
HEPaBEHCTB U UX
CUCTEM,yMETh

BBIOMpATH METOJ]
pelieHus u
000CHOBBIBaTh CBOM
BBIOOD;

— HCIOJIb30BaTh METOJ]
MHTEPBAJIOB JJIS1 PELICHMSI
HEPABECHCTB, B TOM YHUCIIE
JIpOoOHO- pallMOHAIBHBIX U

— pelarb
OCHOBHBIC TUIIBI
YpaBHEHUU U
HEPABEHCTB C
napamMeTpamu;

— IPUMEHATH IPU
peuieHuu 3a1a4
HEPAaBEHCTBA
Komm—
bynskosckoro,
bepnymn;




WM CUCTEMBI pE3YJIbTarT, BKJIIOYAKOIIHNX B ce0s

OLICHUBATh €ro UPPaIMOHATHHBICBBIPAKEHHSI
MpaB0No1001e ;
BKOHTEKCTE3aJaHHOM — pemiath
peaIbHOM CUTYallUU WK anredpanvdecKue
MPUKIIATHOM3a1auH. yYpaBHCHHS U HEPABCHCTBA
1 UX CUCTEMEI C
napameTpamu

anredpandecKkuM u
rpadUuecKuM METOaMHU;
— BJAJETh
pa3HBIMUMETO/IaMU
JI0Ka3aTeIbCTBAHEPABEHC
TB;

— pemaTth ypaBHEHUS

B IEJIBIX YHCIIAX;

— wu300paxaTh Ha
IUIOCKOCTH MHOKECTBA,
3aJaBaeMble YpaBHEHUSIMH,
HEPaBEHCTBAMHU UUX
CHCTEMaMH;

— cBOOOAHO
WCTIOJIH30BATh
TOKECTBEHHbIE
npeoOpazoBaHms
MIPUPEIICHIH

YpaBHEHUHN U CUCTEM
ypaBHEeHUH; B
NOBCEOHEBHOU HCUZHU U
npu u3yyeHuu opyaux
npeomemos:

— COCTaBIISITh U peIiaTh
ypaBHEHHS, HEPAaBEHCTBA,
WX CHUCTEMBI IIPU
pEILIeHNH 3a/1aun3 APYTrUX
y4EOHBIXITPEIMETOB,;




— BBIMNOJHATH OLEHKY
MIPaBOMOI00MS
PE3YJIbTATOB, MOJYIaeMbIX
IpUpEIICHUN

Pa3IUYHBIX

ypaBHEHUH,

HEPaBEHCTB U UX

CUCTEM, IIpH

pelIeHNH 3a- Aad

u3

JPYTUXy4eOHbIX
PEIMETOB;

— COCTaBIISITh U peIIaTh
ypaBHEHHUS U HEPABEHCTBA C
napaMeTpaMHu MPHU PEIICHUH
3a/1a4 U3 APYruxy4eOHbIX
MIPEIMETOB;

— COCTaBIISITh
ypaBHEHHUE,

HEPAaBEHCTBO WIIU
UXCHCTEMY,
OTIHMCHIBAIOIIUE

pPEATbHYIO CUTYAITUIO

WM TIPUKITATHYIO

3a/1aqy,
WHTEPIPETUPOBATH
MTOJTy9IEeHHBICPE3YIIBTAT

bI;
HCIOJIb30BATHIIPOTPAMMHEIE
CPEICTBA MPHU PEIICHUN
OTJICTBHBIX KJIACCOB
ypaBHEHU U HEPABEHCTB.

DyHKIUH

OnepupoBaTh MOHITHIMHU:
3aBHCHMOCTh BEIMYUH, PYHKIIUS,
apryMEHT U 3HaueHHe (QyHKINH,
00J1acTh ONPEIEIICHUS U MHOYKECTBO

OnepupoBaTh NOHATUSIMHU:
-4eTHas U
HEUCTHAsIPYHKLINY;
-CTPOUTH ICKU3

— BrageTb NOHATUSIMUA:
3aBHUCHUMOCTH BEJIUYHH,

(byHKIHS, apTYMEHT U
3Ha4YeHue PyHKLIUH, 00JIacTh

— Bmagers noHsATHEM:
aCHMIITOTA; YMETH €ro
MPUMEHSITh
MPUPELICHNUH 3a]1a4;




3Ha4YCHHUH PyHKIUH, TpaduK
3aBUCUMOCTH, TpaduK QyHKIUH,
HYJIH (QYHKIIUH, TPOMEXYTKH 3HAKa
IIOCTOSIHCTBA, BO3pacTaHUE U
yObIBaHUE (QYHKIIUN HA YHCIOBOM
IIPOMEXYTKE, HauOoJIbIlIee U
HavMeHblIee 3HaueHHs! (PyHKIMH Ha
YHCIIOBOMIIPOMEXKYTKE,
nepuoInvecKas)yHKIHs, TePUO/I.
— ONEepUPOBATh MOHIATUIMHU:
npsimasi U1 oopaTHast
IPONOPLMOHATILHOCT, JTUHENHHAs,
KBaJ[paTU4Has, orapupMuieckas
U TMOKa3aTesbHas (PyHKIUH,
TPUTOHOMETPHUYECKUE (PYHKITUH,
pacrio3HaBath rpaduku GyHKIUH
npsiMoii 1 oOpaTHOM
MPOMOPIUOHATBHOCTH, TUHEWUHOM,
KBaJIpaTUYHOM, JTorapupMuyecKoi,
[IOKa3aTEeIbHOU U
TPUTOHOMETPUUYECKUX (QYHKLUH U
COOTHOCUTBHUX € (hOpMyJIaMu,
KOTOPBIMH

— OHM3aJaHBbI;

— HaXOAMTH M0 rpaduky
NPUOIMKEHHO 3HAYCHUS
(GYHKIIMY B 33JJaHHBIX TOUKAX;

— ONpEeneNATh Mo rpaguky
cBoiicTBa pyHKUMHU (HYIH,
IIPOMEXYTKH 3HAaKa MOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH,
HauOoJbIINE U HAUMEHbBIIINE
3HAYEHUS WT. 11.);
CTPOUTBICKU3TpaduKa

byHKINH,
YAOBJIETBOPSIONIEH
MIPUBEICHHOMYHA00DY

rpaduka GyHKIMH,
ACHMIITOTBI, HYIH (QYHKIIUU
UT. I.);

— OIpEeNeIsATh 3HaUeHHe
(GYHKINHU TIO 3HAYEHUIO
apryMeHTa npu

Pa3IMYHBIX CIIOCO0ax
3a1aHusI ) YHKIIUH;

— cTpouThIrpaduk
WU3Y4YEHHBIX(PYHKIL

Hi;

— pemiaTth

ypaBHEHMS,

MPOCTEUIIINE CUCTEMBI
YPaBHEHMA, UCTIONB3Y

o

cBOicTBa PyHKIMI 1

UX rpaQuku.

B noeceonesnoii srcuznu u
npu U3yyeHuu opyeux
VUeOHbIX NPeoMemos:
OTIpEeNeNATh IO
rpadukam u

WCTIOIB30BATh JIJIS
peleHust MPUKIIATHbBIX
3a]1a4 aCUMITOTHI.

— ONPENENATh M0 rpapuKam
MIPOCTEUILINE
XapaKTePUCTHKHI
MEPUOINIECKHX TTPOIIECCOB
B OMOJIOTHH, SKOHOMHKE,
MY3bIKE, PAAHOCBS3U U T. II.
(ammuTyna, MIEpUoO U T. II.).

orpeziesieHUus UMHOXKECTBO
3HA4YCHHUH PYHKIUH, Tpaduk
3aBHCUMOCTH, Ipauk
dbyHKIMM, HYTH QYHKIINAH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pAcTaHHUE HA YHCIOBOM
IPOMEXKYTKe, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJbIlIee 1 HAUMEHbIIIEee
3HaYeHUA() YHKIIH

Ha YHCJIOBOM IPOMEXKYTKE,
nepuoanyeckas QyHKIus,
NEepHoJI, YCTHAS. U HEUETHAs
(YHKIIMY; yMETh IPUMCHSTh
9TH MOHATUS TIPU PELICHUU
3azay;

BJIAJICTh MTOHATHUEM:CTETIEHHAs
(GyHKIUS; CTPOUTH €€
rpaduk ¥ yMETh MPUMEHSTh
CBOMCTBA CTEIEHHON
(YHKIIUY TIPU PELICHUH
3azay;

— BIAJETh

MOHATHSIMU:

noKa3aTesbHast

(GyHKIUS, SKCIIOHEHTA;
CTPOUTH UX TpaduKU U
YMETBIIPUMEHSTh

CBOMCTBA
MoKa3aTeabHOU (P yHKINN
[IpU peLIeHUN3a1ay;

— BJAJETh

MIOHATUEM:
norapupmMuuecKas
(GyHKLUS; CTPOUTSH €¢

IPUMEHSATH METObI
peueHus MpoCTEUINX
nuddepeHIaTbHBIX
YPaBHEHUH NIEPBOTO U
BTOPOTOIOPSIIKOB.




yCIOBUH (IPOMEXYTKU
BO3pACTaHMs U yObIBAHUS,
3Ha4YeHHe PYHKIUH B 3a-
JIaHHOM TOYKE, TOUKH
9KCTPEMYMOB.

B nosceonesnoti srcuznu u
npu u3yyeHuu opyeux
V4EOHBIX NPpeomMemos:

— ONIPEIENATH 110
rpaduKaM U UCIOJIb30BaTh
JUISL PEIIEHUS TPUKIIAIHBIX
3a-

Jlad CBOMCTBA peaJIbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN
(HambomnpiIUe U
HauMEHbIINE 3HAYEHUS,
IIPOMEXKYTKH BO3PACTaHMS
U yOBIBaHUS, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MIEPUO/T
U T. I1.), UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOUIIPAKTUYECKOU
CUTYaluH;

rpadguku

YMETb IPUMEHSITh
CBOMCTBA
Jorapu(pMUIECKOM
(YHKINU TIpU peIIeHUH
3azay;

— BIJIQJICTh NOHATHEM:
TpUroHoMeTpuueckueyH
KIUHU; CTPOUTH

uxrpaduxu

¥ YMETb IPUMEHSTh
CBOMCTBA
TPUTOHOMETPUYECKUX DY
HKIWH TIpU

peleHnmn3anay;

— BJIAJIETh MOHITHEM:
oOpatHast pyHKLIHS;
OPUMEHSTH 3TO TOHATHE
MIpH peIIeHUN3aaq;

— TPUMEHSTH IPH
pellIeHnn3a1ad CBOMCTBA
(GyHKIMN: 4ETHOCTD,
MEPUOTNIHOCTD,0TPAHNYICH
HOCTBb;

— TIPUMEHSTH NTPH
peleHnmn3anaq
npeoOpa3oBaHus rpaUKoOB
bymKmii;
BIIQJICTHIIOHSATHSIMU: Y CIIOB
BIETIOCIIEI0BATEIHLHOCTH,
apupMeTHuecKas u
reoMeTpHYEeCcKas IPOTPECCHH;
— TPUMEHSTH MIPH PEIICHUN
3a1a4

CBOMCTBA U MPU3HAKHU

apudMeTHIeCKOn
Y T€OMETPUUYECKOMN




MIPOTPECCHIA;

B nosceomnesnoti scusznu u npu
usydeHuu opyaux yueOHovix
npeomemos:

— ONpEIENATh [0 rpapuKam 1
UCIIOJIb30BaTh JJISl PELICHUS
MPUKJIAJHBIX 3a-

Jla4y CBOMCTBA PEAIIbHBIX
IPOLIECCOB

Y 3aBUCUMOCTEH (HanOoIbIne
u

HAaMMCHBIIINE 3HAYCHHSI,
MPOMEXKYTKU BO3pACTaHUS U
yOBbIBaHUS, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI,

TOUKH Ieperuda, nepuos u T.
n) )
WHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYaIuH;

— ONPEeIENATh Mo rpaguKam
MIPOCTENIINE XapaKTEPUCTUKH
MEPUOTNIECKUX

MPOIECCOB B OMOJIOTHH,
HSKOHOMHUKE,

MY3BIKE, PaJHOCBSI3U U T. TI.
(ammu-

TyJia, IEPUOJ U T. II.).

J1eMEeHThbI
MaTeMaTHYeCcK
oro

aHaJIN3a

OnepupoBaTh NOHATHIMU:
Mpou3BOIHAS (PYHKIINH B

TOUKe, KacaTeJabHas K
rpaduxkydyHKINH,
MPOU3BOIHASI ) YHKITUH;

— OIpeAeNnsaTh 3HaYeHHE
MIPOU3BOIHOM (DYHKIIMU B TOUKE I10
M300pakKeHUIO KacaTeIbHON K
rpaduKy, IpoBeICHHON B
TONTOUKE;

Bprauciste mpon3BOIHYIO
OJIHOWJIEHA, MHOTOUJIEHA,
KBaJPaTHOTO KOPHSI,
MPOU3BOTHYIO CYMMBI

G yHKIH;

—  BBIYHUCIATH
MIPOU3BOIHBIE
3JIEMEHTAPHBIX (QYHKIIUHA
MHX KOMOHHAIIHH,
HCIIONB3YSICITPAaBOYHBIEMATE

BnageTs moHATHEM:
OECKOHEYHO

yOBIBaroOII[asi TeOMETpUIECKast
MpOTpeccust

U YMETh IPUMEHSTH €ro Npu
pelieHuy 3a1ay;

— TMPUMEHSTH IS
pelieHus 3aaa4y
TEOPHUIONPEEIIOB;

— BJIAACTH ITOHATUSAMU:

CB00OOIHO BIaIETh
CTaHJIapTHBIM anmnapaToM
MaTeMaTH4eCKOro
aHaJIM3a JUIsl BBIYUCIICHUS
MIPOU3BOIHBIX D YHKIIN
HOJHOUIIEPEMEHHOM;

— cBOOOAHO
IPUMEHSTH ammnapar
MaTEMaTHYECKOTO
aHaJIM3a JUist




— pelaTh HECIOKHBIE 3a/1a4u Ha
MIPUMEHEHUE CBSA3H MEXKIY
MIPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH dKCTpeMyMa (PyHKILHUH, C
OJIHOM CTOPOHBI, U IPOMEKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOMATON (YyHKIINU —
CApyTOi;

B nosceonesnoii scuznu u npu
usydeHuu Opyaux yueoHwix
npeomemos:

— TONB3YACH TpaduKamu,
CpaBHHMBATh CKOPOCTH BO3pacTaHUs
(pocta, MOBBIICHUS, YBEIUICHUS U
T. T1.) WK CKOPOCTHU YOBIBAHUS
(maneHus, CHIYKEHHS, yMEHBIIICHUS
U T. I1.) BEJINYMH B PeaTbHbIX
nporeccax;

COOTHOCHUTB TpaMKH peabHbIX
MPOLECCOB M 3aBUCUMOCTEN C HX
OIMCaHMSMH,

BKJTIOYAIOIIUMHU

XapaKTepUCTUKH CKOPOCTH
n3MeHeHus (ObICTPBII

POCT, IJIaBHOE TTOHIKEHHE

U T. IL);

— HUCTIOJIb30BaTh rpaduku
peaTbHBIX MPOIECCOB IS
PEIIeHHSI HECITOKHBIX
MPUKIIAJHBIX 337124, B TOM

qucIe onpeaessis 1o

rpaduKy CKOpOCTh X0/1a

nporiecca;

puabl;

— HCCJIeIOBATh
GbyHKIIMU Ha
MOHOTOHHOCTh, HAXOJIUTh
HanOoJbIINEH
HAaMMEHBIINE 3HAYCHUS
(yHKIHHA, CTPOUTH
rpaduKu MHOTOYWICHOB U
MIPOCTHIX PallMOHATBHBIX
GbyHKIHH C
HCIIOJIb30BAaHUEM
ammapara
MaTeMaTH4eCKOro
aHam3a.

B noseceonesnoti srcuznu u
npu u3yueHuu Opyaux
VUeOHbIX NPeoOMemos:

— pemiaTth MpUKJIaTHbIC
3aJauu U3 OMOJIOTHH,
(bU3NKH, XUMUH,OKOHOMHUKHI
U IPYTHUX TPEIMETOB,
CBSI3aHHBIE
cHccieI0BaHUEM
XapaKTePUCTHK PEATbHBIX
MIPOILIECCOB, HAX0XKICHUEM
HauOOJIBIINX U
HAaWMEHBIIINX 3HAYCHHUIA,
CKOpPOCTH M YCKOPEHUS U T.
1., HHTEPIPETHUPOBATH
MOJTyYCHHBIE

pe3ybTaThl.

OECKOHEYHO OOJIbIIINE
YHCJIOBEIS
MOCIE0BATEILHOCTH

1 OECKOHEYHO MaJlble
YHCIIOBEIC
MOCJICIOBATEILHOCTH; YMETh
CpPaBHHBATh

OCCKOHEYHO

OoJblINE U

OECKOHEYHO

MaJible

IIOCJICA0BATEIbH

OCTH;

— BIIAJETh MOHATUSIMHU:
IPOU3BOHAS (PYHKIIHH
BTOUKE,
POM3BOIHAS ) YHKITUY;
—  BBIYUCIIATH
IPOU3BOTHBIC
JIEMEHTaPHBIX

GbyHKIUH UIX
KOMOMHAIINI;

—  HCCIEI0BAThH
dbyHKIIMN Ha
MOHOTOHHOCTD
HMIKCTPEMYMBI,

— CTpOUTh TpaduKu H
MPUMEHSTh UX K PEIICHUIO
3a7a4, B TOMYHCIIE C
napameTpom;

— BIIAJEThH
MMOHSITHEM:KacaTeIbHast K
rpaduKky QyHKIUH; YMETh
MIPUMEHSATH
eronpHUpeIeHNH3a/1aY;
— BJIAJCTh NOHATHAMU:

UCCIICIOBAHHS
GyHKIHHA 1
NOCTPOCHHS I'PaUKOB,
B TOM YHCIIC
WCCIICJIOBAHHUS
HaBBITYKJIOCTB;

— OmepupoBaTh
HOHSATUEM
nepBooOpa3zHoOi

Ut

pelIeHus3a/1a4;

— OBJIAJIETh
OCHOBHBIMH
CBeJCHUsIMU 00
uHTerpaneHproTrona—
JletiOauIa

U eTo

MIPOCTEUIINX
PUMCHCHUSX;

— OImepupoBaTh B
CTaH/IAPTHBIX
CUTYyaIHAX
MIPOU3BOTHBIMU
BBICIIIUX MOPSIIKOB;

—  yMeTh
NPUMEHSTHIIPU
pelIeHnn
CBOMCTBA
HEMPEPHIBHBIX () YHKITHI

3a7a4

— YMETH
NPUMEHSATHIIPU
peweHuu
TEOPEMBI
BeiiepmTpacca;
— YMCTLBLIIIOJHATBIIP

3a7a4




nepBooOpa3Hasi,
ONpeAeICHHBIN
WHTErpa,

— MPUMEHSTH TEOPEMY
Herorona— Jleitbnuna u e¢
CIIEICTBUSAIIA
pelieHus
3ajad;

B nosceonesnoti sorcuznu u npu
usyyeHuu opyaux y4eoHvlx
npeomemos:

— peliaTh IPHUKJIATHbIC
3aJ1a4u U3

Ouosoruu, (PU3NKKU, XUMHUH,
SKOHOMMKH U JPYTUX
IPEIMETOB,

CBSI3aHHBIC C UCCIICIOBAHUEM
XapaKTePUCTHK MPOIIECCOB,
UHTEPIPETUPOBATHIIOTYYCHHBI
e

pPEe3YIIBTATHI.

UOJIMKCHHDBIE
BBIYUCIICHHS (METObI
peleHMs] ypaBHEHUH,
BBIYMCIICHUS
OIIpEeEIEHHOTO
UHTETpasia);

— yYMETb IIPUMEHSITh
IPUIOKEHUE
MIPOU3BOAHOMN U
OIpeEeICHHOTO
UHTErpaia K pelieHuo
3aJa4 €CTeCTBO3HAHUS;
— BJIAJETh MOHATUSIMHU:
BTOpast MPOU3BOIHAS,
BBIITYKJIOCTb I'paduka
byHKIINH; YMETh
MCCIEeI0BATh (PYHKIUIO
Ha BBITYKJIOCTb.




CraTtuctuka u
Teopust
BEPOSATHOCTEIA,
JIOTMKA H
KOMOUHATOpPHUK
a

— OnepupoBaTh

OCHOBHBIMH

OIUCaTEIbHBIMU
XapaKTepUCTHUKAMHU

YHCIIOBOTO

Habopa: cpeaHee
apudmernueckoe, MeaaHa,
HauOoJbllIee U HAMEHbIIIEe
3HAYCHUS;

— OIIEepPHUPOBATH

MOHATHSIMH: YaCTOTa U
BEpPOSITHOCTH COOBITHS,
CIy4YaiiHbII

BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMH
AJIEMEHTaPHBIMU

COOBITHSIMU,

—  BBIUUCIATHBEPOSTHOCTU
COOBITHI Ha OCHOBE MOJICUETA YUCIa
UCXOJIOB; B nosceonesHou scuznu u
npu usydeHuu opyaux npeomemos.
— OIICHUBATh, CPABHUBATH U
BBIUUCIISATE B MPOCTBIX CIYYastx
BEPOSITHOCTH COOBITUH B peasibHON
KU3HU;

— YUTaTh,COMOCTABIISATH,
CpaBHUBATh, UHTEPIPETHPOBATH B
MPOCTHIX CIIydasix peajbHble
TaHHBIE, TIPE/ICTABICHHBIC B BHJIE
TabIuL, IUarpamm, rpauKoB.

— Hmets npencrasiieHue: o
JUCKPETHBIX U
HEIPEPBIBHBIX

CIIy4alHBIX BEJIUYMHAX U
pacupeneneHusx, o
HE3aBUCHUMOCTH CIIy4alHBIX
BEJIMYUH; O
MaTEMaTHYECKOM OKUAAHUH
U JUCIIEPCUH CIIyHaWHBIX
BEJIMYHH; O HOPMAJIbHOM
pacnpenesIeHuu ¥ IpuMepax
HOPMAaJIBHO
pacrnpeneneHHbIX
CIIy4alHBIX BEJIMYNH;

— NOHMMATh CYTh 3aKOHA
00JIBIINX YKCEeT U
BBIOOPOYHOI'O METO/1A
U3MEPEHUS BEPOSTHOCTEN;
— HUMETh
MIPEJCTaBICHUE00
YCJIIOBHOM BEPOSTHOCTH U

0 MIOJIHOM BEPOSITHOCTH,
MPUMEHSTh UX B PELICHUH
3aza4;

— HUMEeTh
MIPEACTABICHUEO

BaYKHBIX YaCTHBIX BUAAX
pacupeneeHui u
MIPUMEHSTH UX B

pELIEeHNH 3a]1a4;

— HUMEeTh
MIPEACTABICHUEO
KOPPETSLHH CITy4alHbIX
BEJIMYHH, O JIMHEHHOMI
perpeccuu.

B noeceonesnoti scusnu u
npu u3yyeHuu opyux

— OmnepupoBaTb OCHOBHBIMHU
onucareIbHbIMU
XapaKTepUCTUKAMH YHCIOBOTO
Ha0opa; MOHATHIMMU:
reHepanbHast

COBOKYITHOCTb U BBIOODKa;
— OIEpUPOBAThH OHATHSIMHU:
4acToTa U BEPOATHOCTh
COOBITHS,

CyMMa U IIPOU3BEJICHUE
BEPOSITHOCTEN; BBIYMCIIATD
BEPOSTHOCTH COOBITHI Ha
OCHOBE

HOJCUCTA YKCIIa UCXO0B;
— BJIaJIETh OCHOBHBIMU
HOHSATHSAMH

KOMOMHATOPUKU U YMETh
MPUMEHSTH UX

MIpH peIIeHNH 3a]1aY;

— HMMETh IpeJCTaBIeHNE 00
OCHOBax T€OpUHU
BEPOSTHOCTEH;

— HUMETh NPEJCTABICHUE O
JUCKPETHBIX U
HENPEPBIBHBIX CIIyYaiHbIX
BEJIMYMHAX U
pacnpeneseHusx,
OHE3aBHCUMOCTH CITyYalHbBIX
BEJIMYMH;

— HUMEeTh NpeJCTaBIIEHUE

0 MaTeMaTHYECKOM
OKUJAHUH U JUCTIEPCUU
CIIy4alHbIXBEJINYHH;

— UMETh

IIPEICTABICHUE O
COBMECTHBIXpacIpeel
EHUSX CIIy4alHBbIX

BEJIMYMH,;

— UMETh IIPEICTABIICHUE
0 LIEHTPaJIbHOMN
IIPEEIBHON TEOPEME;

— UMETh IIPEICTABICHHE
0 BEIOOpOYHOM
koadpurmenTe
KOppEISLHH U JINHENHON
perpeccuu;

— UMETh IIPEICTABIICHUE
O CTaTHCTUYCCKUX
TUIIOTE3aX U MPOBEPKE
CTaTUCTUYECKOU
TUIIOTE3bI, O CTATUCTUKE
KpUTEpUS U €€ YPOBHE
3HA4YMMOCTH,;

— UMETh IIPEICTABICHHE
0 CBSI3M SMIIMPUUYECKHUX

Y TEOPETUYECKHUX
pacipeneneHun;

— HUMETBIPEJICTaBIECH
ue 0 KOAUPOBaHUH,
JIBOMYHOM 3aIHCH,
JIBOUYHOM/JIE-

pese;

— BIIAJIETh

OCHOBHBIMU

MOHSTUSMH TEOPUHU
rpados (rpad,

BEpLINHA, pedpo,
CTENEeHb BEPIIMHBI,

nyTh Brpade) u ymerhb
MIPUMEHSTH UX TIPH
pelIeHnn3anay;

— HMETBIPEJICTaBIEeH
Ue O IePEBbIX U YMETh
IMPUMEHSATH €r0 NpU
pelIeHnn3anay;




npeomemos:

— BBIOWpaTh
TTOTXO/ISIITIE METOTBI
MIpe/ICTAaBICHUS U
00pabOTKUIAHHBIX;
— yMETh pelaTh
HECJIOXKHBIC 3a/1a41 Ha
MIpUMEHEHNE
3aKOHA0OJIBIINX
4ycell B COLMOJIOTUH,
CTpaxOBaHUU,
3/IpaBOOXpaHEHUH,
o0ecrnieueHnn
0€30MMacCHOCTH HACEICHHUS
B UPE3BBIYAHBIX
CUTYaIUsX.

— TMOHHUMATb CYTh
3aKOHA0OJIBIINX YHCET U
BBIOOPOYHOT'O METO/1a
U3MEPEHUSIBEPOSTHOCTEH;
— UMETh
IpEeJICTaBICHUE O
HOPMaJbHOM
pacnpezesieHuu u
puMepax HOpMaIbHO
pacrpeaeneHHbIX
CIIyYaHBIX BEJIUYMH;

— UMETh NpeJCTaBlIeHUE
0 KOPPEJSIUU CIyYaiHbIX
BENIMYHH; B nosceonesnoil
HCUSHU U NPU UZVYEHUU
OpY2UXNPeOMemos.

— BBIUUCIATH WU
OIICHUBATH BEPOSITHOCTH
COOBITHI BpeaibHON
KU3HU;

— BBIOMpATh METOBI
TTOJTXOISATIETO
npecTaBieHus u 00paboTku
JTAHHBIX.

— BIIAJIETh
MOHSITUEM: CBSI3HOCTB;
YMETh IPUMEHSTH
KOMITOHEHTBI
CBSI3HOCTH ITIPU
peuieHuu 3a1ay;

— yMETh
OCYLIECTBIIATH ITYTH 11O
pebpam, 06xo 61 pedep
U BepmuHrpada;

— HMETBIIPE/ICTABIICH
ue 00 DiepoBoM U
'amMunbTOHOBOM ITyTH;
UMETh

MPE/ICTABICHUE O
TPYIHOCTH

3a/1auu

HAaXOXJIEHUS
l'amunieTOHOB

a myTy;

— BJIAJIETh
MOHATUSIMU:

KOHEUYHBIE CUCTHBIE
MHOKECTBA; CUCTHBIE
MHOECTBA; YMETh
MPUMEHSATH UX TIPU
pelieHnn3anay;

— YMETb IPUMEHSATH
METOMATEMATHYIECKO
W MHIYKLIUH;

— YMETBhIIPUMEHSTh
MPUHIHUIT
Jupuxite npu

pEeLICHUH 3a/1a4.




TexcTo
BbI€
3ada4M

— Pemars HecnoxHbIE
TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB,
— AHAIM3UPOBAThYCJIOBUE 3a]1a4H,
CTPOUTH JIJIs €€ pelleHus
MaTEMaTHYECKYIO0 MOJIEIb,

— TMOHHMMATh U UCHOJIb30BaTh JJIs
peleHus 3a1a4u HHPOpMAIHIo,
Ipe/iCTaB-

JICHHYIO B BHJIETEKCTOBOU U
CHUMBOJILHOM 3aIHCH, CXEM,
TaOIuII, IMa- TpaMM, rpaduKoB,
PHUCYHKOB;

NN CTBOBATHIIOAITOPUTMY,
CoJiep>KalleMycsl B yCIOBUU3a]auu;
— HCIOJIb30BaTh JIOTHUECKUE
paccyKaeHus npu
pelIeHnn3ana4y;

— paboTath ¢ U3OBITOYHBIMU
YCIIOBUSIMH, BbIOMpasi U3 Bceil
uHpopMauu

JaHHbIE, HEOOXOAUMBIE JIJISI
peleHus 3a/1auu;

— OCYILIECTBJISATh HECIOKHBIN
nepedop BO3MOKHBIX pELIeHUH,
BBIOMpasu3

HUX ONTUMAJILHOE TIO
KPUTEPHSIM,

cOopMyIHpPOBaHHBIM B

YCIIOBUU;

— aHaJIM3UpPOBATh U
UHTEPIPETUPOBATH MOTYUCHHbIE
pEILIEeHNs] B KOHTEKCTE

YCJIOBHS 3a]]a4M, BEIOUPATh
pelIeHns, HE MPOTUBOPEYaIIHe
KOHTEKCTY;

— peluaTh 337a4u Ha pacyer

- Pematp3anauun

Pa3HBIX TUTIOB, B TOM
quclie 3a7a4u
MOBBIIIEHHOW TPYIHOCTH;
— BBIOUPATHONITUMAIIBH
BII METOJI PEILIECHUS
3a/1a4H,
paccmarpuBasipas-
JTUYHBIEMETO/IbL;

— AHAJIU3UPOBATHYCIIO
BHE 33]]a4M, TPOBOJAUTH
J0Ka3aTeJbHbIe
paccyxaeHus;

— pemaTh 33JauH,
TpeOyromiue

niepedopa

BapHaHTOB,

IIPOBEPKU YCIIOBUH,
BBIOOPAOTI TUMATBHOT
Ope3yJIbTarTa;

— aHAIU3UPOBATH U
WHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE
yCIIOBUS 33]1a4l, BEIOUpATh
peleHus, He
MPOTHBOPEUYAIINEKOHTEKCT
s

— TIepEeBOJMTH MPH
pelLIeHUH 3a]jauu
WH(pOpPMAIIUIO U3 OTHON
(bopMBI B IpyTyIo,
UCTIONB3Ys TIPH
HEOOXOIMMOCTHU CXEMEI,
TaOHIIBl, TpaduKH,
JarpamMmel.

— Pemars

pa3Hble 3a/1a4u
IIOBBILICHHOUTPYIH

OCTH;

— aHaJIM3UpPOBATH
yCcIIOBUE3aauu, BEIOUPATh
ONTHUMAJIBHBIA METOJ
pelieHus

3aJa4u,
paccMaTpuBasipa3IMuHbIEMe
TOJIBI;

— CTpPOUTH MOJIEIb
pelICHUs 3a/1a4H, TPOBOANTH
J0Ka3aTeNIbHbIE
paccyXaeHHs
IpUpeIIeHUN3a/1auH;

— pemath 3aJ1a4H,
TpeOyromume  nepebopa
BapUAHTOB,ITPOBEPKU
YCIJIOBMI,BBI-
060paonTUMaIbHOIOpPE3yJIbTaTa
aQHATM3UPOBATH U
UHTEPIPETUPOBATH
TTOJTYYCHHBIC PEIICHUS
BKOHTEKCTE

YCJIOBHS 33]1auH,
BBIOMpATH pElIeHMUs, He
MIPOTHUBOpEYAIIIHC
KOHTEKCTY;

— MEePEBOIUTH TIPU
pElIeHNUHU 3a/1aun
WH(POPMAIIUIO U3 OTHON
(hopMeI 3aTTCH

B IPYTYIO, UCTIOJIB3YS MpHU
HEOOXOIMMOCTHU CXEMEI,




CTOMMOCTH MOKYTOK, YCIIYT,
MOE3J0KH T. I1.;

pelaTh HECTIOXKHBIC 33/1a4H,
CBSI3aHHBIEC

JI0JIEBBIM Y4aCTHEM BO BIIAJICHUU
(bupmoi, npeanpusaTueM,
HEJBMKHUMOCTBIO;

— pelaTh 3a7jaud Ha MPOCThIE
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHUCCHUH) U HA BBIYUCIICHUE
CJIOKHBIX MPOIICHTOB B Pa3IMIHBIX
cXeMax BKJIaJIOB, KPETUTOB
HUTIOTEK;

— pelaThbIpaKTHYECKUE 33aJauH,
TPEOYIONIHME UCITOJIb30BAHHUS
OTpHUIATENbHBIX

YHCeN: Ha OIpe/esieHIe
TEMIIEPATypBhI, MOJTOKEHHS Ha
BPEMEHHOMN OCH (0 HaIIel pbl U
moce), TIyOUHBI/BBICOTHI, Ha
JIBUKCHHE JICHEKHBIX CPEICTB
(mpuxon/pacxon) u T. 11.;

— HCIIOJIb30BATh MMOHATHE
MaciiTada JijIs HaXOKIeHUS
paccTosSHUHN M JITMH Ha KapTax,
MJIaHAX MECTHOCTH, MJIaHaxX
ITOMENICHUH, BBIKPOMKAX,
npupabore

Ha KOMIIBIOTEPE U T. II;

TaOHIBI, TpauKH,
JarpaMMBbl.

B nosceonesnoui scusnu
U npu u3yyeHuu
OpY2UXNPEOMEMO8:

— pemath NPakTUYECKHe
3a/la4ny 3a/1a49U U3
JPYTUXIIPEIMETOB.

T'eome
mpus

OmnepupoBarb Ha 0a30BOM YpOBHE
MOHATUSAMM: TOYKA, IIpsiMas,
IIJIOCKOCTh B IPOCTPAHCTBE,
[apaJuIeIbHOCTD U
NEPIEHIUKYIIAPHOCTD MPSIMBIX U
IIJIOCKOCTEM; paclo3HaBaTh
OCHOBHBIE BHJIbI MHOTOI'PaHHUKOB

OnepupoBaTh NOHATHIMU:
TOYKa, psiMasi, JIOCKOCTh
B [IPOCTPAHCTBE,
NapajuIeIbHOCTD U
MEePIEeHIUKYISIPHOCTD
MPSIMBIX U IIJIOCKOCTEM;
MIPUMEHSITD [Tl pEIICHUS

Bnanets reomeTpuyeckumu
MOHATHSIMH TPU PEIICHUH
3a/1a4 ¥ IPOBEICHUH
MaTeMaTHYeCKHX
pacCyXIeHHUI;

—  caMOCTOATEIbHOPOPMYIT
WPOBAThH OMpPEJIeNICHUs

HNwmets npencraBnenue
00 aKCHOMaTHYECKOM
METOJIE;

—  BJIAJIETb NIOHATUEM
TEOMETPUUYECKHE MECTA
TOYEK B IIPOCTPAHCTBE
Y YMETb IPUMEHATh UX




(mpusma, nupamua,
MPSIMOYTOJIBHBIN Mapaieenune],
Ky0); n300paxkaTb U3ydaemble
(GUrypsl OT pyKH U C IPUMEHEHUEM
MIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;
nenarh (BBIHOCHBIC) TIJIOCKHE
YEepPTEKH U3 PUCYHKOB MPOCTHIX
00BEeMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHU3Y; U3BJICKATh
MH(OPMALIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (pUrypax,
MIPEJICTABICHHYIO HA YepTekKax U
PUCYHKAX; IPUMEHSTH TEOPEMY
[Tudaropa npu BeIYUCICHUN
3JIEMEHTOB CTEPEOMETPUICCKIX
buryp; HaXOIUTh OOBEMBI U
IIJIOIIAIM TOBEPXHOCTEN
MPOCTEHIIINX MHOTOTPAHHUKOB C
npuMeHeHueM Gpopmyi;
pacrno3HaBaTh OCHOBHbBIE BUBI TEIl
BparieHus (KoHyc, IWIUHID, chepa
U 11ap); HAXOJIUTh 00BEMBI U
IIJIOIIAIM TOBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB U Tell
BpaIeHus ¢ IpuMeHeHneM (HopmyL.
B nosceonesnoii srcuznu u npu
usydenuu opyaux npeomMemos:
COOTHOCHUTH aOCTpaKTHBIC
TeOMETPHUYECKUE TIOHATHSH (DAKTHI C
peabHBIMU >KU3HEHHBIMH
00BEKTaMU M CHTYAIHSIMH,
MCIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX
Gburyp U petieHus TUITOBBIX 331a49
MPAKTUYECKOTO COJIEP KAHNUS;
COOTHOCHUTb TUIOIMIAIA TTIOBEPXHOCTEH

3a]1a4 TeOMETPHUYECKHE
(haKThI, €CIIH YCIOBHS
MPUMEHEHHS 33J[aHbI B
SIBHOU (hopme;

pemaTh 3a/1a4d Ha
HaXOXX/ICHHUE
reOMETPHUUECKUX BEITMYNH
1o oOpasiam uiu
AITOpPUTMAaM; JIeJIaTh
(BBIHOCHBIE) TUIOCKHE
YEepPTEIKU U3 PUCYHKOB
00BEMHBIX UTYp, B TOM
YHCIIe PUCOBATh BHT
CBEpXY, COOKY, CTPOUTH
CEUeHHsI MHOTOTPaHHHUKOB;
U3BIICKATh,
WHTEPIPETHPOBATH U
peoOpa3oBhIBATH
nH(pOpMaLIHIO O
reoMeTpHuecKuX (purypax,
MPEICTABICHHYIO Ha
gyepTekax; IpUMEHSTh
reoMeTpuyeckre (GaKThl
JUIsl pelIeHus 3a1a4y, B
TOMYHCIIE
MPEoIararoImux
HECKOJIBKO I1aroB
peLIeHHs; OIUCHIBATD
B3aHMHOE PACIOJIOKECHHE
NPSIMBIX M MJIOCKOCTEN B
MPOCTPAHCTBE;
(bopMynHpOBaTH CBOMCTBA
Y TIpU3HAKU
¢buryp;a0ka3pBaTh
reOMEeTPUYECKUE
YTBEPKICHUS; BIAJICTh

reoMeTpudecKux Guryp,

BBIJIBUTATh TUTIOTE3bI O
HOBBIX CBOMCTBAax 1
NPU3HAKaX TEOMETPUICCKUX
¢uryp u 000CHOBBIBAThH WIIH
oTpoBeprarh ux, 00001aTh
WJIM KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX
KJaccax (Guryp, IpoOBOJHTH B
HECIIOKHBIX CITyqasx
KJIaccu(puKauio GUryp mo
Pa3InYHBIMOCHOBAHUSIM;

—  HCCIIeN0BaTh
YEePTEIKU,BKITFOUAS

KoMOMHauuu Guryp,
U3BJICKATbh,
WHTEPIPETHPOBATH
peoOpazoBLIBAThH
nHpopmanuio,
MPEICTABICHHYIO
HauepTexkax;

— pemath
3a/1a4YUreOMETPUIECKOTO
COJZIepKaHusl, B TOM YHCIIE B
CUTYaIUSX, KOT/Ia aITOPUTM
peleH sl He CIIEAYET SIBHO U3
YCIIOBUS, BBITIOHSTH
HEOOXOUMBIE JIJISl PEIICHHS
3a/1a4¥ TOTIOTHUTEIbHBIC
MTOCTPOEHMSI, MCCIIEOBATh
BO3MOYXHOCTh TIPUMEHEHUS
TeopeM u popmMyIt It
pelIeHus3a1ay;
yMETh
dhopmynupoBaTh U
JTOKa3bIBAThI€OMETPUY

JUISL penieHus3anay;

—  YMETb IPUMEHSTH
JUISL pELIEHUS
3271aYCBOICTBA

IJIOCKHUX U IBYTPaHHBIX
YTJIOB, TPEXTPAHHOTO
yIJ1a, TEOPEMBI
KOCHHYCOB M CHHYCOB
JUISL TPEXTPAHHOT OYTJIa;
—  BJIaJEThb NOHATHEM
NEPHEHANKYIISIPHOE
CEUYEHHUE MPU3MBI U
YMETh IPUMEHSATH €ro
MIpY pELICHUN3a]1ay;

— HUMETb
MIPEJICTABIICHUE O
JIBOMCTBEHHOCTH
MpaBUIIbHBIX
MHOTOTPaHHUKOB;

—  BIIAJETh

MTOHATHUSIMH
LHEHTPAIILHOE U
rapajuieIbHOE
MPOEKTUPOBAHUE U
MPUMEHSATH UX TIPU
MOCTPOECHUH
CedYeHUI
MHOTOT'PAHHUKOB
METOIOMITPOEKIU;
MMETBITPEACTABICHUE
0 pa3BepTKe
MHOTOTpAaHHUKA U
KpaTyauiiem ImyTu
Ha MOBEPXHOCTH
MHOTOI'PaHHUKA;

—  BJAJETh Pa3HBIMU




TeJ OIMHAKOBOM (POPMBI pa3IMYHOIO
pa3mepa; COOTHOCUTh OObEMBI
COCYJIOB OJIMHAKOBOH (hOPMBI
Pa3IMYHOIO pa3Mepa; OLIEHUBATh
(bopMy paBUIBHOTO
MHOI'OI'paHHMKA [10CJIE CITUIIOB,
Cpe30B U T.1. (OIpenesiTh
KOJINYECTBO BEPILUH, pedep U
IPaHEN MOJTyYEHHBIX
MHOTI'OI'PaHHHUKOB)

CTaHJIapTHOU
KJIaccUpUKaIHEH
MIPOCTPAHCTBEHHBIX (pUTyp
(mupamMubl, TPU3MBI,
napajuieJIenune/sbl);
HaXOJUTh OObEMBI U
IIJIOIIAU ITIOBEPXHOCTEN
TE€OMETPUUYECKUX T C
MIpUMEHEHHEM (HOPMYIT;
BBIYUCTISTH PACCTOSHUS U
YTJIbI BOPOCTPAHCTBE.

B nosceonesnoti sorcusnu u
npu u3yueHuu Opyaux
npeomemos: NUCIOJIb30BaTh
CBOMCTBa Fr€OMETPHUECKHUX
buryp s perieHus 3aaa4
MPAKTUYECKOTO XapakTepa u
3a/1a4 U3 JIpyrux oodnacreit
3HAHUM.

€cKue

YTBEPKICHHUS,

—  BJAJETh

MOHATHSIMHI
CTepEeOMETPHU:

pu3Ma,
napasuieNenumne1,nupa
MUJa, TETPadIp;

—  HUMETb NpeACTaBICHUS
00 akcuoMax CTepeoMeTpUun
U CIICJICTBUSX U3 HUX H
YMETb IPUMEHSTh UX IpU
pelieHnn3anay;

—  YMeTb CTPOHTH
ceueHus

MHOTOTPAHHHKOB C
UCTIONIb30BaHUEM
Pa3TUYHBIX METOJIOB, B
TOM YHUCJIE U METOJIa
CJIEJIOB;

— UMETh NpPeACTaBICHUE
0 CKpEIIMBAIOIINXCS
IPSIMBIX B IPOCTPAHCTBE U
YMETb HaXOJUTh YIOJl U
paccTosTHUE MK TYHIMU,
—  TPUMEHATH TEOPEMBI
0 MapayljIeIbHOCTH
MPSIMBIX | MJIOCKOCTEH B
MIPOCTPAHCTBE MPH

pelieHun3anay;

—  yMEThb MIPUMEHSATH
MapaJuIeIIbHOE
IIPOCKTUPOBAHUE JUTS

n3o0paxeHus: Guryp;
—  YMETbh NIPUMEHSTh
MEPIICHANKYIIPHOCTH

crocobamu 3a/iaHus
NpsIMOI ypaBHEHUSIMU
U YMETh MPUMEHSTh
IIPU peLEHNUN3a/1ay;

— HMETh
IIPE/ICTABIICHUE O
JBUKEHUSX B
IIPOCTPAHCTBE:
napasuieIbHOM
epeHoce, CHMMETPUU
OTHOCHUTEIILHO
MJIOCKOCTH,
LEHTPAIBHOU
CUMMETpPHUH, TOBOPOTE
OTHOCHTEJIBHO IIPSIMOH,
BUHTOBOW CUMMETPUH,
YMETh IPUMEHSTH UX
NP peLIEHNN3a/1ay;

—  HMETh
IPEJICTaBICHUE O
TJI0IIAIN
OPTOTrOHAJILHOU
IIPOEKIINN;

UMETh MPECTABIEHUE O
TPEXTPaHHOM U
MHOTOTPaHHOM YTJIE U
IIPUMEHATH CBOMCTBA
IUIOCKHX YIJIOB
MHOTOTPaHHOTO yTja
IIpU peLIEHNUN3a/1ay;

—  HMETh
MIpe/ICTaBICHUS O
npeoOpa3oBaHuU
MOJ00HS, TOMOTETHH U
YMETh IPUMEHSATH UX
IIPU pelIEHNN3a1ay;




NIPSIMOMH IUIOCKOCTH IIPU
pelIeHnn3anay;

— BJAJETh NOHATUAMHU
OpPTOTOHAJILHOE
IIPOEKTUPOBAHHUE,
HaKJIOHHbIE U UX
IIPOEKLINN, yMETh
IIPUMEHATH TEOPEMY O
TpeX NeprEeHIUKYIIsIpax
IIPY PELLIEHUU
3azad4;

BJIa/IETh NOHITUSIMU
paccTosiHUuEe MeXay Gpurypamu
B IIPOCTPAHCTBE, OOIIMI
NEPIIEHIUKYJIISP IBYX
CKPEILMBAIOIIUXCS MPSAMBIX U
YMETb IPUMEHSTH UX IPU
pelIeHNH 3a]1aY;

—  BJAJI€Th IOHATHUEM YIOJ
MEXIy NPsSMOU U

IUIOCKOCTBIO M YMETh
MIPUMEHSITH €r0 PU
pelleHny 3a1a4; [ BIageTh
MOHATHUSIMU JIBYTpaHHBIN
yTOJ1, yTOJl MEXIY
MJIOCKOCTSIMU,TIEPIIEH UK YT
SIPHBIE IIJIOCKOCTH U YMETh
MIPUMEHSTH UX TpU
pelIeHnn3anay;

—  BJaJeTh NOHATUIMHU
MpU3Ma, napaienenumne]]
U IPUMEHATH CBOMCTBA
napajuieJIenune1anpu
pelieHnn3anay;

—  BJAJETh IOHATHEM
MPSAMOYTOJIbHBIN

YMETbh peuIaTh 3a/1a4u Ha
IUTIOCKOCTH METOJIaMU
CTEpPEOMETPHH;




napajuienenunes] u
IPUMEHSATD €r0 MPU PEIICHUH
3a7a4; [] BlIaJIeTh NOHITUIMU
nupamuja, BUAbl IUpamMus,
3JIEMEHTBI IPAaBUIIBHOU
nUpamMuibl U YMETh
MPUMEHSTH UX IPU PELICHUU
3aga4; [] umMeThb
IIPEICTABIICHUE O TEOPEME
Diinepa, paBUIbHBIX
MHOTOTpaHHHKAX;

—  BJIQJETh NOHATUEM
IUIOIIAY TIOBEPXHOCTEN
MHOTOIPAHHUKOB U YMETh
IPUMEHSTDH €ro IpU
pelIeHNN33a/1a4;
BJIA/IETBIIOHATUSIMUKACATENIbH
ble

IpsSIMBIE U TNIOCKOCTU U
YMETb IPUMEHSTh UX IpU
pELIEHNN 3a/ay4;

—  HMETb NPEJCTABICHUE O
110100MH B MPOCTPAHCTBE U
YMETb peIIaTh 331a4M Ha
OTHOIIIEHHE IUIOMIANIEN
MOBEPXHOCTEH MOAOOHBIX
¢uryp. B
MTOBCEIHEBHOMKHU3HU U
MPUU3YyYEHUUAPYTUXIIPEAME
TOB:

—  COCTaBJIAATh
CHUCITIOJIb30BAaHUEM CBOMCTB
reOMEeTPHUECKUX QUryp
MaTeMaTHUYECKHE MOJIEIN
JUIsl peLlIeHus 3a1a4
MPAKTHUYECKOr0 Xapakrepa




U 3371a4 U3 CMEXHBIX
JTUCIUIUINH, UCCIIEA0BATh
[10JIyYE€HHbIE MOJIETIUU
— HUHTEPIPETHPO
BaTbpE3yJIbTAT.

Hcrtopu
1 H
MeToJ
pIMaTe
MAaTHK
"

— OnwuceiBaTh OTJACIbHBIC
BBIJAIOLIMECS PE3YIIbTATHI,
IIOJIyYEHHBIE B XOZ€ pas-
BUTHSIMAaTEMAaTUKH KaK HAYKH;

— 3HaTh IPUMEPHI
MaTeMaTUYECKUX OTKPBITHI U UX
ABTOPOB B CBSI3U C OTEUECTBEHHON U
BCEMUPHONHUCTOPUEN;

— TOHUMATh POJIb MATEMATUKHU
Bpa3Butuu Poccuu;
MPUMEHSATHU3BECTHBIE METObI IIPU
PELIEHNH CTaHJAPTHBIX U
HECTaHAapPTHBIXMAaTEMATHUYECKHUX
3a1ad4;

— 3HaTh NpUMEPHI
MaTeMaTHYECKUX
OTKPBITHI; IPEACTABIATh
BKJIAJ| BBIJAIOLINXCS
MaTEMaTUKOB B pa3BUTHE
MaTEMaTUKU U UHBIX
Hay4yHBIX o0acTel;

- HCIIOJIb30BaTh OCHOBHBIE
METOBI JOKA3aTeNIbCTBA,
IIPOBOJMTH JOKA3aTENbCTBO
U BBINOJIHATD
OIIPOBEPIKEHUE;

— 3aMeyaTh U
XapaKTepu30BaTh
MaTeMaTH4ECKHE
3aKOHOMEPHOCTH U Ha

UX OCHOBE
XapaKTepu30BaTh
KpacoTy "

COBEPILIEHCTBO
OKPY’KaroIlero MUpa, a
TaKXKEMPOU3BEACHUN
HCKYCCTBA;

— MPUMEHSITh
MIPOCTEUILINE
MIpOrpaMMHBbIE CpPe/ICTBA U
AJEKTPOHHO-
KOMMYHHKAI[MOHHBIE
CUCTEMBI IPU PELLIEHUU
MaTEeMaTHYECKHX 3a7ady.

— Hwmers npencrasieHue
OBKJIa/I¢ BBIIAIOLINXCS
MaTE€MaTHKOB B
pa3BUTHUEHAYKH;

— IOHHUMATh POJIb
MaTEMaTHKU B
pasButunPoccuu;

— HCIOJIb30BaTh
OCHOBHBIE METO/bI
JI0Ka3aTeIbCTBA,
IIPOBOJIUTH
JI0Ka3aTelIbCTBO U
BBITOJIHATBOIIPOBEPIKE
HHE;

— IPUMEHATh OCHOBHBIE
METO/bI PELICHUS
MaTeMaTU4YeCKUX3aaay;
— Ha OCHOBE
MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEU B IPUPOJIE
XapaKTepU30BaTh KPACOTY U
COBEPILIECHCTBO
OKpY’Karollleromupa u
MIPOU3BEICHUMHCKYCCTBA;
[IPUMEHATBIIPOCTEHIIUETIP
OTpaMMHBIE CPEJICTBA U
3JIEKTPOHHO-
KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PELICHUN
MaTeMaTHUYECKHX 3a7ad;
— I0JIb30BaThCs

— IIpumensaTs
MaTEeMaTUYECKHE
3HAHUS K
HCCJIEI0BAHUIO
OKPY’KaroILEro

Mupa (MOoJIeTUPOBaHHE
(UBHYECKUX MPOIIECCOB,
3a/1a4l SKOHOMHUKH).




MPUKJIAAHBIMU
porpamMmMaMu U
porpaMMamMu
CHMBOJBHBIX
BBEIUMCIICHUN 711
HCCJIEIOBaHUS
MaTeMaTU4CCKHUX
00BEKTOB;




Conep:kanue nporpamMmsl

B cootBerctBuu ¢ npunaror Konnenmuei pa3BuTusi Maremarndeckoro obpazoBanus B Poccuiickoit deneparuu, MareMaTuieckoe oOpa3oBaHue

pe€macT, B 4aCTHOCTH, CICAYIOINNEC KIIFOYEBBIC 3a1a4n:

- «IPeJOCTaBIATh KaXJOMY OOydaromeMycs BO3MOXHOCTb IOCTHIKEHHS YPOBHS MaT€MaTHUECKUX 3HAHUH, HEOOXOIMMOTO s JalbHEeHIIei

YCHCIHHOﬁ KHU3HHU BO6H_[CCTBC));

- «obecreunBaTh HGOGXOI[I/IMOG CTpPaHC YUCJIO BBIITYCKHHUKOB, MATCMAaTUYCCKas MMOArOTOBKA KOTOPLIX AOCTATOYHA IJIA ITPOAOJIZKCHHU A O6p2130BaHI/I$I
B Pa3JIMYHBIX HAITPABJIICHUAX W JJIA HpaKTHHeCKOﬁ ACATCIIBHOCTH, BKIOYas MPCIIoJaBaHUC MAaTEMAaTUKN, MATCMATHYCCKUC UCCIICIOBAHUA, pa60Ty B C(bepe

MH(OPMALIMOHHBIX TEXHOJIOTUHN HIIP.»;

- «B OCHOBHOM 06H_IeM H CpCaAHCEM O6I.I.[CM 06p830BaHI/II/I HeO6XO,I[I/IMO npeayCMOTpETh MMOATOTOBKY 06yqa10m1/1xc;1 B COOTBCTCTBHHU C UX 3aIllpOCaMU

K YPOBHIO ITIOAT'OTOBKU B cq)epe MaTeMaTI/I‘leCKOFOO6pa3OBaHI/I${».

COOTBETCTBEHHO, BBIACISAIOTCS TPH HAIIPABJICHUS TPEOOBAHUM K pe3ybTaTaM MaTeMaTUYeCKOr0 00Opa30BaHUS:
1) TpaKTHKO-OPUEHTHPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKa UISHKU3HK ),

2) MaremaruKa JUIs UCIIOJIb30BaHUs BIPOPECCUH;

3) TBopueckoe HalpaBlieHHE, HA KOTOPOE HAlENeHBI Te O0yd4aroliuecs, KOTOpble IUIAHUPYIOT 3aHUMAThCS TBOPYECKONW M HMCCIIETOBATEIbCKON
paboToii B 0061acT MaTeMaTHKH, (PU3UKH, SKOHOMUKH U IPYTUX00JIACTSIX.
DTH HaIPaBICHHUS PEATH3YIOTCS B IBYX OJIOKax TpeOOBaHHUN K pe3ysIbTaTaM MaTeMaTHIECKOTO 00pa30BaHMs.

Haga3oBom ypoBHe:

= BLIHyCKHI/IK HAYIMTCH B 10-11-m xmaccax: JIJISI MICIIOJIb30BAHUS B IMIOBCEOHEBHOMN KHU3HU U obOecreueHus BO3MOKHOCTHU YCHICHIHOTO MMPOJOJIZKCHU A

o6pa303aHHs{ 110 CIICHUAJIBHOCTAM, HE CBA3aHHBIM C IIPUKJIIAJIHBIM HUCITIOJIb30BAHUCMMATCMAaTUKH.

= BLIHyCKHI/IK MOJYYUT BO3MOYKHOCTH HAYYHUTLCHA B 10-11-m kmaccax: IJId pa3BUTHA MBIIJICHHUA, HCIIOJIB30BAHUA B IMOBCEAHEBHOMN XH3HU U

o0OecrieueHns BO3MOKHOCTH YCIICHIHOTO IMTPOAOJIZKCHU A O6p330BaHI/I$I 110 CIICHHUAJIBbHOCTAM, HE CBA3aHHBIM C IIPUKIJIaJHBIM HCIIOJIb30BAHUCMMATCEMATH KU,

Hayray6aennoMypoBHe:



- Brommycknuk Hayuntes B 10-11-M kjaccax: sl YCHEUIHOTO HPOAOIDKEHHS 0Opa3oBaHUS IO CHEIMAIbHOCTSIM, CBA3aHHBIM C HPUKJIAIHBIM
HCII0JIb30BAHUEM MaTEMATHUKH.
- BbBINYCKHUK MNOJIYYUT BO3MO:KHOCTH HayuuTbess B 10-11-m kiaccax: s obecriedeHUS BO3MOXKHOCTH YCHEIIHOTO IPOJODKEHUS

00pa3oBaHMsI 10 CIIEIHATBLHOCTSIM, CBA3aHHBIM C OCYIIECTBICHUEM HayYHOU U MCCIIE0BATEIbCKONICATENILHOCTH B 00JIaCTH MAaTEMAaTHKH U CMEKHBIXHAYK.

B cootBerctBum ¢ ®epepanbHbiM 3akoHOM «OO0 oOpazoBanuu B P®» (cr. 12 m. 7) opraHuzaiiu, OCYIIECTBISIONINE O0pa30BaTEIbHYIO
NeSTeNbHOCTb, PEAIN3YIOT ITH TpeOOBaHUs B 00pa30BaTEIbHOM MPOLIECCE C YUYETOM HACTOALIEH MPUMEPHOMOCHOBHONW 00pa3oBaTeIbHOM MPOrpaMMBbl Kak
Ha OCHOBE Y4€OHO-METOAMYECKHX KOMIUIEKTOB COOTBETCTBYIOIIEIO YpOBHs, BXoadunx B DenepanbHblil nepeueHb MuHMCTEpCTBA 00pa30oBaHUs U HAyKU
Poccuiickoit ®epepanmy, Tak M C BO3MOXXHBIM HCIOJB30BAHMEM HHBIX HCTOYHMKOB Yy4eOHOH wuHpopMamuu (yueOHO-METOANYECKHE IOCOOus,
o0pa3zoBaTeNnbHBIC IIOPTAIBI U CANTHI U JAp.)

Llenu ocBoeHUs mporpamMMbl 6a30BOr0 ypoBHs - 00€CeuyeHHe BO3MOXKHOCTH MCIIOJIb30BaHHUs MaTeMaTUUECKUX 3HAHUM U YMEHHUH B MOBCEIHEBHOM
XKHM3HU M BO3MOXHOCTH YCIIELUIHOI'O MPOAOJDKEHHsI 00pa30BaHMs IO CHEIHAIbHOCTSM, HE CBS3aHHBIM C IPUKIAJHBIM HCIOJIb30BAaHHEM MaTEMAaTHKU.
BHyTpH 3TOT0 YpOBHS BBIIEIAIOTCS JIBE PA3JIMYHbIEC TPOrPaMMBI: KOMITEHCHpYIOIasi 0a30Bast 1 OCHOBHAs 0a30Basl.

Komnencupyromast 6azoBasi mporpamma COAEpKHUT pacIIMpPeHHbIH OJOK MOBTOPEHUS M IpeHa3HaydeHa Ui TeX, KTO MO Pa3Iu4HbIM MPUYMHAM
1ocj€ OKOHYAHUS OCHOBHOW ILIKOJIBI HE MMEET JIOCTaTOYHOM IMOJTOTOBKH JJISi YCIIEHUIHOTO OCBOEHUS pa3/eoB anreOpbl M Hadajl MaTeMaTH4ecKOro
aHaJIN3a, FeOMETPUH, CTATUCTUKU U TEOPUH BEPOSTHOCTEN IO porpaMMe cpeiHel (1oyiHoi) 001e00pa3oBaTeIbHOMN IKOJBI.

[Tporpamma o maTemaTuke Ha 6a30BOM YpOBHE IpeIHa3HaueHa JJis1 00yJarolMXcsl CpeIHEH IIKOJIbI, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPYAHEHUN
Ha IPEebIIyIEM YPOBHE 00YUEHHUS.

OO6yuaromiuecs, OCyIECTBIISAONINE 00yueHne Ha 6a30BOM YPOBHE, JIOJDKHBI OCBOMTDH OOIIMe MaTeMaTHYeCKHe YMEHMsI, He0OOXOAUMBIE JUIs )KU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHH IOJIYYaIOT BO3MOKHOCTb U3YUUTh MPEIMET IIIy0Ke, ¢ TeM YTOOBI B JaIbHEHIIIEM MPU HEOOXOJMMOCTH U3Yy4aTh
MaTeMaTHKYy Ui IPOpEeCCHOHATHLHOIO IPUMEHEHUSI.

[Ipy wu3ydyeHMHn MaTeMaTUKU Ha YIIIYOJIEHHOM YpPOBHE MPENbSABISAIOTCA TpeOOBAaHUS, COOTBETCTBYIOUIME HaIpaBlIEHUIO«MATEMAaTUKa IJIs
npodeccnoHaNbHOM JEesTeNbHOCTH»; BMECTE C TEM BBIIYCKHUK IOJIy4aeT BO3MOXKHOCTh M3YUHUTh MaTEMaTHKyHa ropas3fo 0osiee BHICOKOM YPOBHE, UTO
co3lacT (pyHAaMEHT Ul JajdbHEHIIEro Cepbe3HOr0 HM3y4eHHs MaTeMaTUKu B By3e. lIpumepHble mporpamMmbl COJIepKaT CPaBHUTEIBHO HOBBIA JUIs

poccuiickoit Kokl paznen «BeposaTHocTs U cTaTucTHKay. K 3TOMy pasneny OTHOCSTCS TakKe CBEACHUS M3 JIOTUKU, KOMOMHATOPUKH U TEOPHH Ipados.,



457, 60°, 907, 180°, 270°. (0,

3HAYUTENILHO BapbUPYIOIIMECS B 3aBUCHMOCTH OT THUIIA TPOTPAMMBI.

Bo Bcex mpuMepHbIX IporpaMMax OoJbIIO€ BHUMaHHUE YIEISETCS NPAKTUKO-OPUEHTHUPOBAHHBIM 3adadaM. OJHA U3 OCHOBHBIX II€JIel, KOTOPYIO
pa3paboOTYUKK CTaBUIIM TEepea COOOH, - CO3AaTh MPUMEPHBIC TPOTPAMMEI, T€ €CTh MECTO IPUMEHEHUIO MAaTEMATHUECKUX 3HAHUH B )KU3HH.

[Tpy w3ydyeHun MaTeMaTHKU OOJBIIOE BHHUMAaHHUE YICNAETCS PAa3BUTHUI0 KOMMYHUKATUBHBIX yMEHMH ((OopMylupoBaTh, apryMeHTHPOBATh U
KPUTUKOBATh), (OPMUPOBAHUIO OCHOB JIOTMYECKOTO MBIIIJICHUSB YacTH MPOBEPKH HUCTHHHOCTH U JIOXKHOCTU YTBEPXKACHUI, IMOCTPOCHHS MPUMEPOB H
KOHTPIIPUMEPOB, IEMOYEK yTBEPKACHUN, (POPMYITMPOBKHA OTPHUIIAHMIA, a TaKKe HEOOXOJUMBIX M JIOCTATOYHBIX YCJIOBHMA. B 3aBUCHMOCTH OT YpOBHS
IporpamMmaI 60JIBIJ.I€ WM MCHBIIC BHUMAHUA YACIACTCA YMCHUIO pa6OTaTB o aJroputMy, MCETOJaM IIOMCKAa aJITrOpUTMa W OHNPCACICHUIO I'PAHUIL
MIPUMEHUMOCTH aJITOPUTMOB.

TpeboBanusi, chopMynupoBaHHbie B pazzene «['eomeTpus», B OOJIbIIEH CTENEHH OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U
rpadMUecKuX METOJIOB, YeM K ()OpMaATLHOMY OIMCAHUIO CTEPEOMETPHUUECKUX (DAKTOB.

OcHoBHasi 0a3oBasi mporpamma
Aare0pa v HayaJ1a aHAJIM3a

[ToBTOpenue. Pemenue 3a1a4d ¢ UCMOIb30BAHUEM CBOMCTB UHUCEN U CUCTEM CUUCIIEHUS, IETUMOCTH, JOJEH U 4acTel, MPOLEHTOB, MOJYJIEH YHCell.

Pemenue 3aga4 ¢ HCIOIb30BaHHMEM CBOMCTB CTEEHEN U KOpHeﬁ, MHOFO‘IJ’ICHOB,HpeO6paBOBaHI/II>'I MHOTI'OYJICHOB 1 ,Z[p06HO'paI_II/IOHaJ'IBHBIX BLIpa)KeHHfI.

Penienue 3aga4 ¢ MCMOIB30BaHUEM rpaz[yCHoﬁ MCPHI yIJIa. MOI[y.]'IB YHCjIa U €ro CBOMCTBA.

Pemenue 3a1ay Ha BHKEHHE M COBMECTHYIO pabOTy ¢ MOMOIIbIO JIMHEHHBIX U KBaJpaTHBIX YPaBHEHUN U MX cucTeM. PeleHue 3aaayd ¢ MOMOIIBIO
YHCJIOBBIX HEPABEHCTB M CCTEM HEPABEHCTB C OJIHOM MEepeMEHHOMN, C TPUMEHEHHEM N300payKEHUS UNCIOBBIX TPOMEXKYTKOB.

Pemenue 3a1a4 ¢ MCMoib30BaHUEM YUCIIOBBIX pyHKUMN U uX rpadukos. Mcnonb3oBanue cBOWCTB U TpadMKOB TMHEHHBIX UKBAJIPaTUYHBIX (QYHKIUH,
00paTHOM MPONOPIHMOHATHHOCTUU( YHKITUT y=vx.

['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.

Tpuronomerpuyeckass OKpPY)KHOCTb, paavaHHas wmepa yria. CHHyC, KOCHHYC, TaHIEHC, KOTAaHI'€HC MpOU3BOJbHOro yria. (OcHOBHOE

TPUTOHOMCTPHYCCKOC TOXICCTBO U CIICACTBUA U3 HCTO. 3HadueHUS TPUTOHOMCTPUUICCKHUX (pYHKL[I/Iﬁ IJId yIJioB Oo, 300,

pam).
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DopMyIbl CIOXKEHHUS TPUTOHOMETPUUYECKUX (YHKIMUA, (GOpPMYNbl MpUBEAEHUS, POPMYIbl IBOMHOTO aprymenrta. Hymu ¢yHKIMH, TpOMEXYyTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hambounbiiee n HamMmeHbliee 3HadeHue ¢yHkuuu. llepumognyeckune QyHKIMH. YeTHOCTh MU HEYETHOCTH (PYHKLHUH.
Cnoxxable QYHKIIHH.

Tpuronomerpuueckue GyHKLIUHU Y = €OS X, Y = sinX, y = tgx. @yHkuus y = ctgx. CoiicTBa 1 rpauky TPUrOHOMETPUUECKUX (DYHKIIHH.

ApPKKOCHHYC, apKCUHYC, apKTaHTE€HC Yuciia. ApKKOTaHreHe yncia. [Ipocreiinme TpuroHoMeTpuieckue ypaBHEeHusI.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

OO0patHble TpUroHOMETpUYeCcKHe (PYHKIIMU, UX CBOMCTBA U Tpaduku. Perenue npocTemx TpuroHoMeTpu4eCKUX HEPABEHCTB.

CreneHb ¢ 1eHCTBUTEIBHBIM [TOKa3aTeIeM, CBoMcTBa creneHu. [Ipocreiinme nokasarenbHble ypaBHEHHS 1 HEPaBEHCTBA.

[Toka3zarenpHas GYHKIHS U €€ CBOWCTBA U IpaduK.

Jlorapudm uucna, cBoiictBa jorapudma. Jecsaruunsiii morapupm. Ymcno e. Harypampubiii norapudm. IIpeoOpasoBanue norapudMudeckux
BbIpakeHuil. Jlorapudgmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapudmuueckas GyHKIMS U ee CBOMCTBA U rpaduk.

CrenenHas GyHKIHUS U ee CBOHCTBA U Tpaduk. MppanoHanbHble ypaBHEHHUS.
MeTtoa MHTEpBaIOB ISl pELIEHNS HEPABEHCTB.

[TpeoOpa3zoBanus rpagukoB QyHKIUN: CABUT BJOJIb KOOPAUHATHBIX OCEH, PACTSKEHUE U CXKATHE, OTPAKEHUE OTHOCUTEJIBHO KOOPJAMHATHBIX OCEH.
I'paduueckue MeToIbl pelLIeHNs ypaBHEHUN 1 HEpaBeHCTB. Pelienne ypaBHEHUH U HEPaBEHCTB, COAEPKAIUX NEPEMEHHYIO 110/ 3HAKOM MOYJIS.

CucTeMbl MOKa3aTeNbHBIX, JOrapUPMUUECKUX U UPPALIMOHAIBHBIX YpaBHEHUH. CHCTEMBI MOKA3aTeNbHbIX, JOrapu(pMUIECKUX HEPABEHCTB.

B3aumuo o6patnbie pyHkimu. I'paduku B3anMHO 00paTHBIX PYHKIMI. Y paBHEHHs, CUCTEMBl YPaBHEHUH C TapaMeTpOM.

[TpousBonnas ¢ynkiuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuit M (u3n4eckuid cMbICH NMpou3BoAHOH. IIpousBoaHbIE
aneMeHTapHbIX pyHkuuid. [lpaBuna nuddepenuupoBanusi.

Bropas npousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.
[TonsiTe o HempepbIBHBIX (QyHKUMAX. TOUkM 3KCTpeMyma (MakCMMyMa M MuUHUMyMa). MccrienoBaHue 3JIeMEHTapHbBIX (YHKIHMM Ha TOYKU

HKCTpEeMyMa, HauOoJbIlIee U HaNMEHbIIIee 3HaUeHUe ¢ TOMOIIBI0 TPou3BoHOM. [TocTpoenne rpagukoByHKIMHA ¢ TOMOIIBIO MPOU3BOAHBIX. [IpuMeHeHne

IIPOU3BOJHOM IIpU PEILICHUH 3a4au.



[TepBooOpaznas. IlepBooOpa3Hbie »saemeHTapHbIX GyHKIMA. [lmomane kpuBonuHelHoW Tpamenuu. Popmyna HerooTtona- JleliOHuma.
OmnpeneneHHbIil HHTErpaj. Beraucienue miomaiei miockux Guryp u 00beMoB Tell BpallleHUs ¢ TIOMOIIBIO HHTErpaJa.

I'eomerpus

[ToBTOpenue. Pemenue 3agady ¢ MpUMEHEHHEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3a/adyd Ha JI0Ka3aTeIbCTBO M IOCTPOCHHE KOHTPIPHUMEPOB.
Hcnonp3oBaHue B 3ajJadyax MPOCTEHIIMX JIOTMYECKMX MpaBuil. PerieHue 3ajay ¢ MCMIONB30BAHMEM TEOPEM O TPEYroJIbHUKAaX, COOTHOILIECHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, ()aKTOB, CBS3aHHBIX C YETHIPEXYTrOJIbHUKaMHU. Pelienue 3a1au ¢ HCroib30BaHHEeM (PaKTOB, CBI3aHHBIX C OKPYKHOCTSIMHU.
Pemenue 3a1a4y Ha n3MepeHus Ha MJIOCKOCTH, BBIYMCIIEHHE JJIMH U IUI0IIaAel. Pemenue 3a1a4 ¢ moMolp0 BEKTOPOB U KOOPAMHAT.

Harnsgnas crepeomerpusi. @urypsl u ux uzodpaxenus (kyo, nupamujaa, npusma). OCHOBHBIE MOHATHS CTEPEOMETPUHM U UX cBoiicTBa. CeueHus
Ky0a u TeTpasapa.

Touka, npsiMasi ¥ MIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX. B3auMHOE pacroyioeHue MpsiMbIX U MJIOCKOCTEH B
npoctpancTBe. [lapamiensHOCTh MPSIMBIX U TNIOCKOCTEH B IpocTpaHcTBe. M300pakeHue MpoCTeHINX MPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

PaccrosHust Mexty purypamu B IpOCTPaHCTBE.
Vsl B mpocTpaHcTBe. [lepneHauKynsapHOCTb NPSMBIX U IIIOCKOCTEH.

[Tpoexmus puryps! Ha IockocTh. [Ipu3HaKy NEepHeHANKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE. Teopema o TpexX MepreHuKyIspax.

Mpuororpannuku. [Tapannenenunen. CBoicTBa NpsMOYroibHOTO Napaiienenuneaa. Teopema [Iudaropa B mpocTpaHcTBe.

[Tpusma u nupamuaa. [lpaBunpHas nupaMua 1 npaBuibHas npusMa. [psamas nupamuia. 1eMeHTbI IPU3MBI U THPaAMUIbL.

Tena BpareHus: IIHHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYrOBOTO IMIIMHIPA, IPSMOTO KPYyTroBOoro konyca. M3o0paxkeHue
TEJ BpaIICHHs Ha TUIOCKOCTH.

[IpencraBnenne 00 ycedueHHOM KOHYCE, CEUeHHs KOoHyca (TapajyieIbHOE OCHOBAHHMIO M TPOXOJAIIEE Yepe3 BEPIINHY), CEYCHUS IHIIUHIpa
(mapannenbHO U MepIEeHANKYISIPHO OCH), ceueHHs mapa. Pa3BepTka HuIMHIpa U KOHYcA.

[Tpocreiimure KOMOWHAIIMM MHOTOTPAaHHUKOB M Tell BpaIlIeHHS MeXAy coO0oi. BrlumcieHue S1eMEHTOB MPOCTPaHCTBEHHBIX GuUryp (pedpa,
JMaroHasu, yIiibl).

[Tnomane NOBEpXHOCTH NMPaBUIHLHON MUpPAMUABI U IpsIMON Mpu3Mbl. [1nomaas moBepXHOCTH MPSMOT0 KPyroBOrO LUJIMHAPA, ITPSIMOTO KPYroBOTrO



KOHYCa ! IIapa.
[Tonsitrie 06 06beMe. OOBEM MUpPaMUIBI U KOHYCA, MPU3MBI U HuauHApa. O0bheM mapa.

HOI[O6HBI€ TE€JIa B IIPOCTPAHCTBE. CooTHoONICHUS MCXKAY IIoIaasiMu HOBerHOCTeﬁ 1 00beMaMu HO,I[O6HBIX TECII.

JIBU>KEeHHsI B IPOCTPAHCTBE: IMApPAUICJIbHBIA IMEPEHOC, LIEHTpajdbHas CUMMETPHUs, CUMMETPHUS OTHOCHUTEIBHO IUIOCKOCTH, MOBOpOT. CBOMCTBa
nBvkeHui. [IpuMeHenre NBUKEHUI MPU PEIICHUH 3a]1a4.

BekTopsl u koopaumHatel B mpocTtpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHUCIO, Yrol Mexay Bekropamu. KosuimHeapHble u
KOMIUTaHapHbIe BeKTOpbl. CKalsipHOE NPOM3BEIECHHUE BEKTOPOB. TeopeMa O pa3ioKEHHWH BEKTOpa IO TPEM HEKOMIUIaHapHBbIM BekTopam. CkajasipHoe
MIPOM3BE/ICHNE BEKTOPOB B KoopAuHaTax. [[puMeHeHe BEKTOPOBIIPY PEIICHUH 3a/1a4 Ha HAXOXKIACHUE PACCTOSHUH, JUTHH, TIIOMIaIel U 00hEMOB.

VYpaBHeHHE IJIOCKOCTH B MPOCTpaHCTBe. YpaBHeHHE chepbl B mpocTpaHcTBe. DopMyna A BBIUMCICHHS] PACCTOSHUSA MEXIY TOUYKAMH B

MIPOCTPAHCTBE.

BCPOHTHOCTI) u craTtucTtuka. Padora ¢ JaHHbBIMHA

[ToBTropenue. Pemienue 3amau Ha TabnuyHOe W Tpaduyueckoe MpeACTaBICHUE JAHHBIX. VICTONb30BaHHE CBOMCTB M XapaKTEPUCTHUK YHCIOBBIX
Ha0OpOB: CpeHUX, HAMOOIBIIETO M HAUMEHBIIIETO 3HAYCHHS, pa3Maxa, JIucriepcuu. Perenue 3a1ay Ha OnpeeeHrue 4acTOThl M BEPOATHOCTH COOBITHIA.

Brruncienue BCPOHTHOCTeI\/’I B OIIbITaX C paBHOBO3MOXHBIMU 3JICMCHTAPHBIMU UCXOAAMHU.

Pemenue 3anau ¢ npuMeHeHHEM KOMOMHATOPUKH. Perienne 3aau Ha BBIYUCIICHHE BEPOATHOCTEW HE3aBUCHUMBIX COOBITUH, TPUMEHEHHE (POPMYJIbI
CJIO’KEHMsI BeposATHOCTeH. PerieHune 3a1a4 ¢ mpuMeHeHneM JuarpaMm Diiepa, AepeBa BeposaTHocTel, popMyisl bepHyim.

YcaoBHas BCPOATHOCTD. HpaBI/IJ'IO YMHOXKCHHUA BCpOHTHOCTCﬁ. (I>opMyJ1a MMOJTHOM BCPOATHOCTHU.

I[I/ICerTHBIC CJ'Iy‘-IaI\/'IHBIC BCJIMYHMHBI W PACHIPCACIICHUS. Hezapucumbie CHy‘-I&fIHBIG BCIIMYHHBEI. PaCHpe)ICJ'ICHI/IC CYMMbBI U TIPOU3IBCIACHHUA
HE3aBUCHUMBIX cnyqaﬁme BCJIIMYHH.
Marematudeckoe OXHNIAaHHUE WU OUCIICpCUs CHy‘I&ﬁHOﬁ BeIUYMHEL. MaTemaTtudeckoe OXHWITAHUEC W JUCIICPCUA CYMMBI cnyqaﬁme BCJINYHH.

I'eomerprueckoe pacnpeneneHue. buHOMUaIbHOE pacpeaesIieHUe U €ro CBOMCTBA.



HenpepriBHble ciiydaiiHbie BeqUUUHBL. [loHsATHE O TIIOTHOCTH BeposiTHOCTH. PaBHOMepHOe pacmnpenenenue. [lokazaTenbHoe pacnpenesneHue, ero
IapaMeTpBhl.

[TonssTue o HOpMabHOM pacnpeaeneHuu. Ilapamerpsl HopmanbHOro pacnpezaeneHus. Ilpumepbl cily4aliHbBIX BEJIMYUH, IOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (HOTPEUIHOCTh U3MEPEHHI, POCT YeJIOBEKa).

HepasenctBo YeOnmmeBa. Teopema beprymmn. 3akoH Oonbmux uyucesn. BeiOOpoUyHBI MeTO M3MEpeHUs: BeposTHOCTEeH. Ponk 3akoHa OonbImx
qrcell B HayKe, IPUPOJIC U O0IIEeCTBE.

KoBapuanus n1Byx ciny4aitbix BenuuuH. [Tonsatue o koaduimente koppensiuni. CoOBMECTHbIE HAOMIOCHHUS IBYX CIyYalHBIXBEIUYHH. BbIOOpOUHBIi

KO2(DPUITUEHT KOPPEIISALIUH.

Yriy0aeHHblit YPOBEHb

AJuredpa 1 Ha4aJIa aHAJIN3A

IToBTOpenue. Penienne 3a1a4 ¢ MCIOJIb30BAHUEM CBOMCTB YUCEIl U CUCTEM CUMCIIEHUS, IETMMOCTH, 10JIEN U YacTel, IPOLIEHTOB, MOAYJIEH YUCEIL.

Pemienue 3a1a4 ¢ MCI0JIb30BaHUEM CBOWCTB CTENIEHEH U KOpHEH, MHOIOWIEHOB,Ipe0Opa30BaHNil MHOTOWIEHOB U APOOHO-pallMOHATIBHBIX
BBIpaKECHMI. Pemenne 3a1a4 ¢ NCronb30BaHUEM IPaJlyCHOM MEPBI yTJla.

Mopnynb uncna u ero cBoiicTBa. PemieHue 3aja4 Ha IBUKEHUE M COBMECTHYIO pabOTy, CMECH U CILIaBbl C IOMOIIBIO JINHEHHBIX, KBaJAPAaTHBIX U
IpOOHO-paLlMOHATIBHBIX YPABHEHUHN U UX CUCTEM.

Permienue 3a1a4 ¢ MOMOIIbIO YHMCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJJHOM MEPEMEHHOMN, C MPUMEHEHHEM N300pa’keHHsT YMCIOBBIX
MPOMEXKYTKOB. Pelienne 3a1au ¢ uCnoyib30BaHUEM YUCIIOBBIX (YHKIIUHA U UX TPa(UKOB.

Hcnonp3oBaHne CBOMCTB U Irpa)KOB JTMHEHHBIX U KBaJIpaTUUHBIX QYHKIUHN, 00paTHOM MPONOPLHHOHATIBHOCTH

['paduueckoe perieHrne ypaBHeHU 1 HepaBeHCTB. Vcnonbp30BaHue onepanuii HaJ MHOXKECTBAMU M BbICKa3bIBaHUSAMU. VICHOIb30BaHNE HEPABEHCTB
Y CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOI, YMCIOBBIX POMEXYTKOB, UX 00BEAMHEHHH U TIepeCeUeHUH.

[TpuMeHeHre npu peleHn  3aad CBOMCTB apupMeTHUIECKON U T€OMETPUUECKON MTPOrPeCcCu, CYMMHUPOBaHUsI OECKOHEUHON cXOAsIencs
r€OMETPUYECKON ITPOTPECCHUH.

MHoxecTBa (YUCIOBbIE, FEOMETPUUECKUX (pUryp). XapakTepucTuieckoe CBOMCTBO, JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE, 0ECKOHEYHOe

MHO>KECTBO.



Crnoco6n1 3amannst MHOKeCTB [TogMHOkecTBO. OTHOIIEHUST TPUHAJICKHOCTH, BKITIOUCHHS, paBeHcTBa. Oriepaiiuy HaJ MHOKecTBaMu. Kpyru
Diinepa.

Koneunsle 1 6ecKkOHEUHbIE, CUCTHBIC U HECUETHBIE MHOKECTBA. VICTHHHBIE U JIOKHBIE BBICKA3bIBAHHSI, OTIEPALIMN HAJl BBICKAa3bIBAHUSMH.

Anrebpa BbicKa3biBaHUN. CBsI3b BBICKA3bIBAaHUI ¢ MHOKeCTBaMH. KBaHTOpPBI CyIIECTBOBAaHUS U BCEOOLTHOCTH.

3aKkoHbI JIOTUKH. OCHOBHBIE JIOTHUECKHE NIPABUIIA. PEeIlIeHNe JIOTMUECKUX 3a/1a4 C HCIIOJIB30BAHUEM KPYTroB DHJIEpa, OCHOBHBIX JIOTHUECKUX
npaBui. Y Mo3akimoueHus. O60CHOBaHUS U JOKA3aTeNIbCTBO B MaTeMaTuke. Teopembl. Bupl MaTeMaTHUECKUX YTBEP)KACHUNA. BUabI T0Ka3aTeIbCTB.
MaremaTrueckasi MHIYKIHA. Y TBEPXKICHHUA: 00paTHOE JaHHOMY, TPOTHBOIOJIOKHOE, 0OpaTHOE MPOTUBOIIOIOKHOMY JaHHOMY. [Ipu3HaKk U cBOICTBO,
HEO0XO/IUMBIE U IOCTaTOYHbIE YCIOBHSL.

OcHoBHas Teopema apudmeruku. OcraTku U cpaBHeHus. Anroput™ EBknmpa. Kuraiickas Teopema 06 ocratkax. Manas teopema depma, q-uuHbIe
cucTeMbl cuncieHus. @yHKIus Jisiepa, YUCIIO U cyMMa JIeIUTeNell HaTypajJbHOrO YUCIIa.

Panmannas mepa yria, TpUTOHOMETpUYECKast OKPY>KHOCTb. Tpuronomerpuueckue GyHKIUN yuce U yriioB. DopMyIibl IPUBEACHUS, CIOKCHHUS
TPUTOHOMETpHUUYECKUX (PYHKLUH, POpMYJIIBl JBOHMHOTO U MOJIOBUHHOIO aprymenTa. [IpeobpazoBaHue CyMMBI, pa3HOCTH B IIPOU3BEICHHUE
TPUTOHOMETPUUYECKUX (PYHKLUH, U HA0OOPOT.

Hynu ¢pyHkimu, npomMexyTki 3HaKOIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbonbiiee 1 HanMeHbliee 3HaueHue pyHkuuu. [lepuoanueckue GpyHkuum u
HauMeHbIINN nepuoy]. YeTHble U HeueTHbIe PYyHKIMU. DYHKIMU «IpOOHAs YacTh Yuciaa» y = {T}, «1ejas 4acTh yucia» y = [x].

Tpuronomerpuyeckue GyHKIUH YUCIOBOIO apryMeHTa y = COsX, Y = sinx, y = tgX, y = ctgx. CBoiicTBa u rpagKi TPUrOHOMETPUYECKUX (PYHKLIUH.

OO0patHble TpUroHOMeTpUYecKHe (PYHKIIMHU, UX TJIaBHbIE 3HAYEHUs, CBOMCTBA U Tpaduku. TpuroHoMmerpudeckue ypaBHeHus. OTHOpOTHbIE
TPUTOHOMETPUYECKNE YpaBHEHUS. PenieHne npocTedmx TpUroHOMETPUYECKUX HEPABEHCTB. IIpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHU .

CreneHs C IEWCTBUTENBHBIM ITOKA3aTeNIEM, CBOMCTBA cTeneHt. [IpocTeiimme noka3zareabHble YpaBHEHNS U HEPABEHCTBA.

I[Toka3aTenbHas GyHKLHS U ee cBOiicTBa U rpaduk. Yncno e u QyHKuust y = e’

Jlorapudm, cBoiictBa norapudma. Jlecsatuunslii u HaTypaibHbIH Jorapudm. [IpeodbpazoBanue orapudmudeckux BeipakeHuid. Jlorapudpmudeckue
ypaBHEHHUs U HepaBeHCTBa. JlorapupmMuyeckas GyHKIUS U ee CBOICTBA U rpaduk.

Crenennas ¢yHKIMS U ee cBoicTBa U rpaduk. ppannoHanbHble ypaBHEHHUS.



HepBI/I‘IHBIG NpeaACTaBJICHUA O MHOXKCCTBC KOMITJICKCHBIX YUCCII. I[eﬁCTBPISI C KOMIIJIEKCHBIMH YKcaaMu. KoMiiekcHo COIIPSA’KCHHBIC YUCJIA.

Monynb 1 aprymenT yncia. TpuroHomerpudeckas (opma KOMIUIEKCHOTO yKcia. Perenne ypaBHeHUI B KOMIUIEKCHBIX YUCIIaX.

Meton uHTEpBanoB A pelieHus HepaBeHCTB. IIpeoOpa3oBanus rpadukoB (QyHKIMHA: CABUI, YMHOKEHHE Ha YMCJIO, OTPaKEHHUE OTHOCHUTENIBHO
KOOpAMHATHBIX oceil. I'paduueckre MeToabl pelieHusl ypaBHEHUNH M HepaBEHCTB. PelieHHe ypaBHEHHWH M HEPaBEHCTB, COACPKAIIMX MEPEMEHHYIO IOJ
3HAKOM MOJYJIS.

CucreMbl 1OKa3aTeNbHbIX, JIOTapU(PMUUECKUX U UPPALMOHAIbHBIX ypaBHEHUH. CHCTEMBI T0KA3aTEeNbHBIX, JOIapU(PMUUECKIX U UPpALMOHATIBHBIX
HEPABEHCTB.

Bsanmuo o6patnbie pynkimn. ['padukn B3anMHO 00paTHBIX PYHKIMI. Y paBHEHHS, CHCTEMBI YPaBHEHHUH C TapaMETPOM.

®opmyna bunoma HrproToHa. Pemenue ypaBHeHMiIl cTeneHM Bbllle 2 cleUUalbHbIX BHOB. Teopema Buera, Teopema besy. IlpuBonumsie u
HEeNpUBOIUMbIE MHOTOUJIEHbl. OCHOBHAs TeopeMa anredpsl. CuMMeTpruecKue MHOTOWIEHBI. LlenouncienHble 1 11e103HauHble MHOTOUJICHBI.

Juodanrtossl ypaBHenus. Llennsie npodu. Teopema @epma o cymme kBajipaToB. CyMMBI U psiJibl, METOJIbl CYMMHUPOBAHUS U IPU3HAKH CXOJIUMOCTH.

TeopeMsl 0 TPHOTIKEHUH ACHCTBUTEIBHBIX YHCEN pallMOHATLHBIMU. MHOXeCTBa Ha KOOPAMHATHOM TIOCKOCTH.

Hepapenctso Komm-ByHAKOBCKOTo, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHNX.

[Tonstue mpenena ¢gynkuuu B Touke. [loHsTHE mpenena GyHKUMHM B OECKOHEUYHOCTU. ACUMNTOTHI rpaduka GpyHKiuu. CpaBHEHHE OECKOHEYHO
MaJbiX U 6eckoHeuHo Oonbmux. HenpepriBHOCTh dyHKIIMK. CBOMCTBA HEMpepbIBHBIX PyHKIUA. Teopema Beitepiitpacca.

Huddepenunpyemocts Gpynkuuu. IIponsBognas ¢ynkuuu B Touke. KacatenbHas k rpaduky ¢yHkuuu. ['eomerpuueckuil U Qpuandeckuit
CMBICIT IPoU3BOIHOMU. [IpuMenenue nponsBoaHoi B ¢pusuke. [IpousBoausie anemMenTapHbix GyHkimil. [IpaBuna quddepenunpopanus.

BTOpaH Impoun3BoaHas1, €€ TCOMeTpI/I‘-IeCKI/Iﬁ n (I)I/ISI/HICCKI/II\/'I CMBICII.

Touku 3KcTpeMyma (MakcMMyma U MUHHMYyMa). MccrnenoBanue 3neMeHTapHBIX (YHKIMH Ha TOYKH SKCTpEMyMa, HauOoIbIllee U HauMEHbIIee
3HaYEHHUE C MOMOIIBI0 Tpou3BogHOU. [locTpoeHue rpadukoB (GYHKIMI C MOMOIIBI0 TPOU3BOAHBIX. [IprMeHeHne MPOU3BOMHON MPH PEIICHUH 3a1ad.
HaxoxaeHnne skcTpeMyMoB (YHKIIHI HECKOJIBKUX TEPEMEHHbIX.

[TepBooOpasnas. Heompenenennsiii unTerpan. llepBooOpasnbie sneMeHTapHbIX (yHKmui. [lmomans kpuBonuHelHOW Tpanenuu. dopmyna
Herorona-Jleitoauma. OnpeneneHnblii nHTErpaji. Berancnenue miomasaei miockux Guryp u 00beMoB Tel BpalleHus ¢ TOMOIIbI0 HHTETpaa.

Mertoap! pemieHus: yHKIMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB.
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[ToBTOpenue. Pemenue 3a1a4 ¢ UCIIONIB30BaHUEM CBOMCTB (PUTYp Ha MIIOCKOCTH. Perienune 3a1a4 Ha 10Ka3aTeNIbCTBO UIIOCTPOCHUE KOHTPIIPUMEPOB.
[IpuMeHeHHe MpOCTEUININX JIOTMYECKUX IpaBHWil. PemeHue 3agad ¢ MCIOJIB30BAHUEM TEOPEM O TPEYrOJBHHMKAX, COOTHOLIEHUH B IPSIMOYIOJBHBIX
TPEyroJibHUKaX, (PakTOB, CBSI3aHHBIX C YEThIPEXyroJbHUKaMH. Pemienue 3aau ¢ UConb30BaHuEM (DaKTOB, CBA3aHHBIX C OKPYXKHOCTSIMHU. PemieHue 3anaq
Ha U3MEPEHMsI Ha IUIOCKOCTH, BBIYMCIICHUS JUIMH U IUIoaiel. Pemenne 3aqa4d ¢ MOMOILBIO BEKTOPOB M KOOPIUHAT.

Harnsaanas crepeomerpus. [Ipusma, napauienenunes, NMpaMuaa, TeTpadap.

OCHOBHBIE TIOHSATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CHEACTBHS U3 HUX. [loHsATHE 00 aKCHOMaTHYECKOM METO/IE.

Teopema Menenas U1 Terpadapa. [loctpoeHne cedeHnii MHOTOIrpaHHUKOB METOAOM ciie10B. LleHTpanbHoe npoektupoBanue. [loctpoenne cedenuin
MHOTOTPaHHUKOB METOAOM IIPOEKIIHH.

CkpeluBarouecs npsMble B IPOCTPAHCTBE. YTOJI MEXKIAY HUMHU. MeTo/1bl HaX0KIEHUS! PACCTOSIHUM MEXAY CKPEIIUBAIOIIUMUCS MTPSIMBIMHU.

TeopeMsl 0 apauIeTPHOCTH NPSAMBIX H IJIOCKOCTEH B pocTpaHcTBe. [lapaniensHoe npoeKTHpoBaHue 1 n300pakeHue Guryp.

['eomeTpryeckue MecTa ToueK B IPOCTPAHCTBE.

[TepieHAUKYIAPHOCTD MPSAMON U IUNIOCKOCTH. OpTOroHanbsHOe npoekTupoBanue. HaknonHele n npoekunn. Teopema o Tpex NepreHIuKyIsIpax.

Bunpr TetpasapoB. OpToueHTpUYECKUH TeTpasp, KapKacHBI TeTpasip, paBHOrpaHHbIN TeTpasap. [IpsmoyronbHbli TeTpasap. MenuaHel U
OuMeanaHbl TeTpadapa.

JocTpanBanue TeTpasapa 10 napauleIenuIea.

Paccrostaus mexny ¢urypamu B mpoctpancTBe. OOLIMil NepneHAUKYISp ABYX CKPEIIUBAIOIINXCS MPSIMBIX.

Yrnel B mnpoctpaHctBe. IlepnenaukynspHble 1miockoctd. [lmomane opToroHanbHOM mpoekuuu. [leprneHIuKyIspHOE CE4YEeHHE IPU3MBL.
TpexrpanHblli 1 MHOTOIpaHHbIM yroyl. CBOMCTBAa IUIOCKMX YIJIOB MHOTOTpaHHOTO yria. CBOWCTBA INIOCKMX M JIBYTPAHHBIX YIVIOB TPEXTPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTI'O yIja.

Bunsl MHororpanHukoB. Pa3BepTku MHororpaHHuka. KpaTdaiiime myTH Ha NOBEPXHOCTM MHororpaHHuka. Teopema Oilnepa. IIpaBuibHbIe
MHOT'OTPaHHUKH. /IBOMCTBEHHOCTh IPABUIIBHBIX MHOTOTPAHHUKOB.

[Tpusma. Iapamnenenunen. CsoiicTBa napasutenenunena. [IpsmoyronsHeiil napamwienenunen. Haknonnsle npusmel. [Tupamuna. Bunasl nupamu.

DeMeHTHl paBWIbHOM nupaMuabl. [TupaMuabl ¢ paBHOHAKIIOHEHHBIMU peOpaMH U TPaHsIMHU, UX OCHOBHBIE CBOMCTBA.



[Tnomaau moBepXHOCTEH MHOTOTPaHHUKOB. Tena BpaleHus: MUIMHIP, KOHYC, ap u cdepa.

CeueHust IWIKMH]IPpa, KOHYca U mapa. [[lapoBoit cerMeHT, mapoBoi €10, AapOBOM CEKTOP (KOHYC).

VYceueHHas MUpaMuia U yCEUECHHBIN KOHYC. DJIEMEHTHI ChepruiecKoil reoMeTpuu.

Konnueckue ceuenuns. KacatenbHbie IpsMbIE U INIOCKOCTH.

Bnucannbie u onucannbie chepsl. Kacarommecs cgeprsl. KomOunanmu ten Bpamienus. BeKTopsl 1 KOOpAUHATHI.

CyMMa BEKTOpPOB, YMHOXEHHE BEKTOpa Ha 4YMCIO0. YToll Mexay Bekropamu. CkansipHOe Mpou3BeleHHUE. YpaBHEHHE IUIOCKOCTUH. Dopmyra
paccTosIHUS MEXIy TOUKaMH. Y paBHeHHE chepbl. PopMyIa pacCTOSHUS OT TOUYKH J0 TNIOCKOCTH. CriocoObl 3a1aHus PSIMON YpaBHEHUSIMHU.

Pemmenne 3amau u 10Ka3aTeiabCTBO TEOPEM C MOMOIIBIO BEKTOPOB U METOJOM KOOpAHMHAT. DieMeHThl reomeTpuu macce [lonstue od0bema. OObeMbl
MHOTOrpaHHUKOB.OOBeMBI TeN BpallleHus. AKCHOMBI o0bema. BwiBog ¢GopMyln 00BbEeMOBIPSIMOYTOJBHOIO MapaljieNienuiea, MPU3Mbl U MUPAMUIBL.
@opmyIel 111 HAXOXKACHUST 00beMa TeTpadapa. Teopemsl 00 oTHOHIEHUAX 00BeMOB. [IpuioskeHust MHTErpaia K BHIYUCICHUI0 00BEMOB U TIOBEPXHOCTEH
ten Bpamenus. [lnomanps chepudeckoro nosica. O6bem maposoro cios. [IpumeneHne 00beMOB IPU pEIICHUH 3a/1a4.

[Tnomane cheprl. Pa3Beprka munuuApa u KoHyca. Ilnomane moBepXHOCTH HMJIMHApPAa M KoHyca. KoMmOWHAnmuum MHOTOTPAaHHMKOB W TEJ
BpaueHus.[lonoOue B mpoctpancTse. OTHOIIEHNE 00BEMOB U IJIOLIA el MOBEPXHOCTEH MOTOOHBIX (UTyYD.

JIBuKeHMsI B IPOCTPAHCTBE: MapaljieNIbHbII MepeHOC, CHMMETPHSI OTHOCUTEIBHO IIOCKOCTH, LIEHTpaibHasi CUMMETPHS, IOBOPOT OTHOCUTEIBHO
MIPSAMOM.

[TpeoOpa3oBanue nogodus, romoTeTrs. Pemenne 3aay Ha MIOCKOCTH C UCTIOIb30BAHUEM CTEPEOMETPUUYECKIX METOJIOB.

BeposiITHOCTH U CTAaTHCTHKA, JIOTHKA, TEOPHUS rpadoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TabIUIl U AUMarpamMm JUIsl IPEICTaBICHUs JaHHBIX. PelleHue 3aa4 Ha MPUMEHEHHUE OMMCATEIbHBIX XapaKTEPUCTUK
YHCJIOBBIX HAa0OpOB: CPEAHMX, HAaMOOJBIIET0O M HAWMEHBIIEr0 3HAYEHHUs, pa3Maxa, AMCIEPCHUH W CTaHJAPTHOTO OTKJIOHEHHUs. BhlumciieHne 4yacToT H
BEPOSITHOCTEH COOBITHI. BhruncieHne BepoATHOCTEH B OMBITaX C PABHOBO3MOXKHBIMH DJIEMEHTapHBIMU HMCXOJaMU. Mcroib3oBaHHE KOMOMHATOPHKH.
Brruncienue BeposTHOCTEH HE3aBUCUMBIX COOBITHH.

Hcnonp3zoBanue GopMyIibl CIIOKEHUST BEPOSTHOCTEH, TuarpaMm Disiepa, AepeBa BeposTHOCTe!, hopmyisl beprysmm.

BeposTHOCTHOE MPOCTPAHCTBO. AKCMOMBI TEOPUH BEPOSTHOCTEM.

VYcnoBHast BeposATHOCTD. [IpaBuiio ymMmHoXeHUs BeposiTHOCTENH. Dopmyiia nmojgHou BepoaTHocTH. Dopmyrna baiteca.



I'eomeTpuueckoe pacnpenenenne. HenpepoiBHbIE ciiydaiiHbie BeauunHbl. @yHkuus Jlamnaca.

[TapameTpsl HOpMasIbHOTO pactipeesenus. [Ipumeps! ciydailHbIX BETUYUH, TOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT
yenoBeka). HepaBencTro UeObimena.

Teopema YeOrimeBa u Teopema beprysum. 3akon 6ombiux yncen. CoBMecTHbIE HAOMIOACHHS IBYX CIIYYalHBIX BETUYHH.

[Tpunmun dupuxiie.
CasizHoCTh. KOMIIOHEHTHI CBSI3HOCTH.

[Tyt Ha rpade. DinepoBsl 1 ['aMUITBTOHOBBI TYTH.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4al0IIUXCS
B pe3yabTare u3yueHusi MATeMAaTHKH HA 0230BOM YPOBHe 00y4alolIUiics 10/KeH

3HAMb/NOHUMAMY .
3HaYCHHE MaTeMaTHUECKOM HAaYyKH JUIA peIICHUS 3a/]a4, BOSBHUKAOIINUX B TCOPUHU U MIPAKTUKE; IIUPOTY U B TO K€ BPEMA OI'PAHUYUCHHOCTD ITPUMCHCHU S

MaTEeMaTHYECKUX METOJOB K aHaJN3y U UCCIIEIOBAaHUIO TIPOIIECCOB U SIBICHUI B MPUPOE HOOIIECTBE;
3HaYEHHUE MPAKTUKUA M BOMPOCOB, BOZHUKAIOIINUX B CaMOW MaTeMaTHKe i1 (POPMUPOBAHUS U PA3BUTHUS MaTeMaTHUECKOW HAYKU; UCTOPUIO Pa3BUTHS
IMOHATHA YKCJia, CO3AaHUA MATCMATUYCCKOT'O aHajIn3a, BOSBHUKHOBCHUS U PA3BUTUATCOMCTPUH,
YHHBCpcaJIBHBIﬁ XapaKTEPp 3aKOHOB JIOTUKU MAaTECMATUYCCKUX paCCY)KI[CHHﬁ, X IPUMECHUMOCTBH BO BCEX 001acTax T-IG.]'IOBCLIGCKOI‘/JIJI€!$IT€!J'II>HOCTI/I;
* BEPOATHOCTHBIN XapakTep pa3IndyHbIX IPOLECCOB OKPYKAIOIIETOMUpa.
Auredpa

Ymemos:
BBHITIONHSATH apu(pMETHUECKHUE IEHCTBUS, COUeTasi YCTHHIE U MUCbMEHHBIE TIPUEMBbI, PUMEHEHUE BBHIUMCIUTEIBHBIX YCTPOMCTB; HAXOAUTH 3HAUCHUS

KOpHSl HaTypajJbHOM CTENEeHH, CTENEHH C pallOHAIbHBIM IOKa3aTelieM, Jiorapudma, HCIONb3ysl P HEOOXOAWMOCTH BBIYMCIUTENbHbBIE YCTPONCTBA;
ITOJIb30BAThCS OLEHKOW M IPUKUIKON ITPH MPAKTUYECKUX pacyeTax;
IPOBOJUTH MO U3BECTHHIM (popMylaM W NpaBWiiaM NpeoOpa3oBaHMs OYKBEHHBIX BBIPAXKECHUH, BKIIOYAIOIIUX CTETIEHHU, PATUKAbI, JOTapu(pMbl U

TPUTOHOMETPHUYECKUEPYHKIIUH;



BBIUMCIISATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHHI, OCYIIECTBIIAS HEOOXO0AUMBIE MOJICTAHOBKH UIIPEOOPa30BaHMUS;
UCNO1b306aMb NPUOOPEmEeHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCMU U NO6CEOHEGHOT HCUIHU:

ISl TPAKTUYECKUX PacyeToB Mo (opMyiam, BKIrOUYask (OpMyJbl, COAEpIKAIIE CTENCHH, PaJUKalbl, Jorapu(Mbl U TPUTOHOMETPHUYECKUE (PYHKIIUH,
UCTIONB3Ys MPU HEOOXOIMMOCTH CIIPABOYHBIE MAaTEPHAIIbl ¥ MPOCTEHIINE BHIYMCIUTEIBHBICYCTPONCTBA.
DOYyHKUMH U TPAaPUKHU

Ymemos:
OTIpeNeNATh 3HaueHue (PYHKIIUH 110 3HAYCHHUIO apryMEeHTa IIPH Pa3JInYHbIX CIoco0ax 3aaanus GyHKINY;

* CTPOUTH TpaUKH U3yICHHBIX(PYHKIIHIA,
OIMCHIBATH MO TpadUKy U 8 npOCMetuux cay4anx no opmyierioBeicHue U CBOMCTBa QyHKIUN, HAXOIUTh MO rpaduky GyHKIIUU HAHOOJIBIIUE U
HAaMMCHBIIME3HAYCHUS;

peuiaTh ypaBHEHUs, IPOCTCHININE CHCTEMBI YPaBHCHHH, HCIIONB3Ys C8oLicmea (ynkyutli 1 uxX TpaduKoB;



UCNOIb308aMb RPUOOPEmeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeIbHOCIU U NHO8CEOHEGHOTL HCUZHU:
JUISL OITMCAHMSI C TOMOUIbIO (DYHKITMI pa3IUYHbIX 3aBUCUMOCTEH, MpeACcTaBleHus X rpaduyecku, HHTepIpeTaiuurpadukoB.
Hauvana maTemaTnuyeckoro aHajamnsa

Ymemes:
BBIYHCIIATH MPOU3BOJIHBIE U Nep800Opa3Hbie SAEMEHTAPHBIX (DYHKIIMM, UCIIONIb3Ys CIIPABOYHBIE MaTEPHAIIbI;

HCCIICOOBATh B HpOCTGﬁH.IHX clIy4daiax (bYHKHI/II/I Ha MOHOTOHHOCTHb, HaXOJHWUTb HauOOIbIINE U HAaUMEHBIINE 3HAYECHUS (bYHKHI/Iﬁ, CTpOUTDH Fpa(bI/IKI/I
MHOI'OYJICHOB U npocmeﬁmux pPayuUoOrRalbHblX qbyHKL[uﬁ C UCIIOJIb30BAHUCM allllapaTra MaTCMaTU4YCCKOr0aHaJIn3a,

B8blUUCIAIMDb 6 npocmedmux Cydasix nﬂomadu C UCnojilbzoearHuem nep6006pa3H012; ucnoJjibzoeambs npuoﬁpemenuble 3HAHUA U YMEHUA 6
npaKmuquKoﬁ 0esiMebHOCMU U HOGCEOHEGHOUICUIHIL:
AJId pCHICHUWA IMMPUKIIAAHBIX 3a4a4, B TOM YUCJIC COUAJIBHO-9KOHOMHWYCCKUX U (1)I/I3I/I‘I€CKI/IX, Ha HauOOJIBIINE U HAUMCHBIIIHE 3HA4YCHUA, HA HAXOXIACHUC

CKOPOCTH HYCKOPEHHUS.
YpaBHeHUs] M HEPABEHCTBA

Ymemes:
peliaTh paloHANbHEIE, TOKa3aTeIbHbIC U JIOTapU(PMUUECKHEYPaBHEHHS U HEPABEHCTBA,
npocmetiuiue UppayuoHaibHvle U MmpUueoHOMempuiecKue YpaeHeHus,, ux CUucmemsl,

* COCTABJIATH YPABHCHUSA U HepaserHcmea 110 YCIIOBUIO3adauun,
* UCTIOJIB30BAaTh JJIA HpI/I6JII/I)KeHHOI‘O peHicHusd ypaBHeHI/Iﬁ 1 HCPABCHCTB Fpa(i)quCKHﬁMCTOZ[;

I/I306pa)KaTb Ha KOOpI[PIHB.THOfI IIIIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ HpOCTGfII.HHX ypaBHeHPIfI 1 UX CUCTEM,
ucnoJjib3zoeamo npuoﬁpemelmble 3HAHUA U YMEHUA 6 npakmulleacoﬁ 0esimeIbHOCHU U NOBCEOHECBGHOU MHCUZHU:

JUTSl TOCTPOEHUS M UCCIIEIOBAHUS MPOCTEHIIINX MaTEMAaTUYECKUXMO/IENEH. DJIieMeHThbl KOMOMHATOPUKHU, CTATUCTUKH M TEOPUHU
BEPOATHOCTEH

Ymemn:

pemaTh IpocTenIme KOMOMHATOPHBIE 3a/1a41 METOJIOM TTepedopa, a TaKKe C UCIIOIb30BAHHEM H3BECTHHIX(hOPMYIT;

BBIUUCIIATH B MPOCTEUIINX CITydasiX BEPOATHOCTH COOBITHI Ha OCHOBE MOJICUYETa YHCIIa UCXO/IOB;
UCnO1b306amb NPUOOPEMEHHbLE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCMU U NOGCEOHEEHOIL HCUZHU:

© IJId aHAaJIM3a p€aJIbHBIX YHMCIIOBBIX TAHHBIX, ITPECACTABICHHBIX B BUIC )II/IanaMM,Fpa(i)I/IKOB;
* aHANM3a HHPOPMAILIUU CTaTUCTUYECKOTOXapaKTepa.
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Ymemeo:
pacrno3HaBaTh Ha YePTEkKAX U MOJIEIISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C X OMUCAHUSIMU,H300PKEHUSIMU;

*OIIUCHIBATH B3aMMHOE  pACIOJIOKEHHWE TPSIMBIX U IJIOCKOCTEH B TPOCTPAHCTBE,
aApeyMeHmupoB8ams 80U CYHCOeHUsL 00 IMOM PACNOJIONCEHUU,
* aHAJIM3UPOBAThH B MPOCTEHIIIMX CITydasx B3aUMHOE PaCIOIOKEHUE 00BEKTOB BIIPOCTPAHCTBE;
M300pakaTh OCHOBHBIC MHOTOTPAHHHUKY M KPYTJIBIC TEJIA; BBITIOTHATH YEPTEKHU MO YCIOBUSAM 337ay;
© cmpoumbs npocmetiuiue ceyerust Kyoa, npusmol, RUpamuobl;
pelaTh MIIaHUMETPUIECKHUE U MPOCTEHIIIE CTEPEOMETPUICCKHE 3aa4H Ha HAX0XKICHHE TEOMETPHUCCKUX BEIMYMH (JIJTHH, YIIIOB,
Iomaaei,00eMoB);
* IICTIOJTH30BATh MPHU PEIICHUH CTEPEOMETPUUYCCKUX 3a/1a4 TUTAHUMETPUICCKHE (DaKThl UMETOJIBI;
* IIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJIC PEIICHUS 33]1aY;

ucnoib3oeanbsp npuoﬁpemermble 3HARUA U YMEHUA 6 npaxmuuecxoﬁ oeamesibHOCIU U

NOBCEOHEBHOI JHCU3HU: - [T NCCIIeI0OBaHMs (MOJIETUPOBAHMS) HECTOXKHBIX IPAKTUYECKUX CUTYallui Ha OCHOBE N3Y4EHHBIX (POPMYI U CBOMCTB GuUryp;
BBIYUCIICHHUSI 0O0BEMOB W IUIOMIAJCH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPH PEIIEHUH NMPAKTUYECKUX 3a]ad, MCHONB3YS NMPH HEOOXOIUMOCTH
CTIPAaBOYHUKH M BEIYUCIUTEILHBIE YCTPOMCTBA.
B pesynomame usyuenus mamemamurku Ha npo@uiabHoM ypoene 6 cmapuieil wiKoie 00y4arouuiica 00aiceH

3HATHL/MIOHUMATH
e 3HAYCHHE MATEeMaTHUYECKOW HAYKH JUIsl PEIICHUS 3a]1a4, BO3HUKAIOIIUX B TEOPUU U MPAKTHKE; MIUPOTY M OTPAaHUYCHHOCTh MPUMEHEHHUS MaTEeMAaTHYECKUX

MCTOJIOB K aHAJIN3Yy U UCCIICAOBAHUIO IPOIECCOB U SIBIICHHUI B npupoac I/IO6IIIGCTBC;

e 3HAYCHHUC NPAKTUKH U BOIIPOCOB, BOSHUKAIOIIUX B camMoiu MaT€MaTuke, A q)OpMI/IPOBaHI/ISI " pa3BUTHUA MaTeMaTquCKOﬁHayKH;

e HACHU PACHIUPCHUA YHUCIOBBIX MHOXKCECTB KaK crocoba MOCTPOCHUS HOBOTO MAaTCMAaTUYCCKOT'O alIapara sl pCHICHUSA MPAKTUYCCKUX 3ala4 U BHYTPCHHUX
3aJaYMaTCMaTUuKU,

e 3HAYCHUC Hlleﬁ, MCTOOOB U PE3YJILTATOB am"e6p51 N MaTEMAaTUYCCKOIo aHajin3a AJIisd IOCTPOCHHUA Moneneﬁ PCATBHBIX MTPOLECCOB U chyaum?I;

e BO3MOXHOCTH I'€COMETPHUUCCKOI'O A3bIKa KaK CpE€ACTBa OIIMCAaHUA CBOMCTB PECATBHBIX MMPEAMETOBU NX B3AMMHOI'OPACIIOJIOKCHUA,



YHUBEPCAITbHBIMXapaKTeP3aKOHOBIOTHKUMATEMATHUYECKUXPACCYKACHUH, MXITPUMEHIMOCTBB Pa3JIMUHBIX 00JIACTSX YEJIIOBEUECKOUIEATETLHOCTH;

pa3111/1qne Tpe6OBaHHﬁ, HpCI[’bSIBJIHeMBIX K A0Ka3aTrcJIbCTBaM B MAaTCMATHKEC, CCTCCTBCHHBIX, COLMAJIBHO-3KOHOMHUYCCKUX H I‘YMaHI/ITapHBIX HayKax,
HaIlPaKTHUKE;

POJIb AKCHOMATHUKH B MaTeMaTHKE; BO3MOKHOCTh MTOCTPOCHUS MAaTEMaTUYECKUX TEOPUH HA aKCMOMAaTHYECKONH OCHOBE; 3HAaUECHHWE aKCHUOMATHUKH IS IPYTHX
obJyacTelt 3HaHUS U 7151 TPAKTUKH;

BEPOSITHOCTHBIX XapaKTEp Pa3INUYHBIX MPOIECCOB U 3aKOHOMEPHOCTEHN OKpPYKaroleroMupa.

YuciioBble 1 0yKBEeHHbIEBbIPAKEHU S

YMmerb:

BBIMOJHATH apu(pMETHUECKHE JeHCTBHS, cOueTasi YCTHbIC U MUCbMEHHBIE MPUEMbI, IPUMEHEHUE BHIYMCIUTEIBHBIX YCTPOUCTB; HAXOJUTh 3HAYEHUS KOPHS
HATYpaJIbHOM CTEMEeHHU, CTENeHU C palMOHAIBHBIM IOKa3areiaeMm, Jjorapudma, HCHONb3ys MPU HEOOXOAMMOCTH BBIYMCIUTENBHBIE YCTPOMCTBA,
II0JIB30BaThCs OLEHKOW M IIPUKUAKON IIPU IPAKTUYECKUXPACUYETax;

HpI/IMeHﬂTI) IIOHATHS, CBA3aHHBIC C NJCIIMMOCTBIO IICJIBIX YHUCCII, HpI/I peHIGHI/II/IMaTCMaTI/ILIeCKI/IX 3aaa4,
HaXOI[I/ITBKOpHI/IMHOFOLIJ'IeHOBCOI[HOI\/'IHCpCMeHH0171,paCKJ'IaI[I)IBaTI)MHOFOLIJ'IeHI)IHa MHOXUTCIIN,

BBITIOJIHSTH IEUCTBUS C KOMIUIEKCHBIMH YU CJIaMH, MOJIb30BaThCsl TEOMETPUUECKON MHTEPIIpETalleld KOMIJIEKCHBIX YMCEN, B IPOCTEHIINX CIydasx

HAXOJIUTh KOMILUIEKCHBIE KOPHU YPaBHEHHH ¢ JeHCTBUTEN,HBIMUKOd (D PHUIIMEHTAMU;

IPOBOAUTHIIPEOOPA30BAHUSUMCIOBBIXHOYKBEHHBIXBBIPAXKEHHH, BKITIOYAIOIIUXCTETIEHN, PAUKaJIb, JIOrapu(Mbl U TPUTOHOMETPUUECKHEPYHKIIUH.

Hcnonb3oBath npuodpeTeHHbIe 3HAHUA M YMEHHUS B IPAKTHYECKO eI TeJIbHOCTH U NIOBCEHEBHOM KU3HM IS
IIPAKTUYECKUX PacyeTOB MO GopmMysiam, BKItouasi GOpMyJibl, COAEPIKAILUE CTETIEHU, paIuKaIIbL, JJorapu(Mbl U TPUTOHOMETpHUUYECKre QYHKIUH, IPU

HEOOXOIMMOCTH UCIIOJB3YsI CIIPaBOYHBIE MAaTEPUAIIBl U IPOCTEHIIINE BEIUMCIUTEIbHBIEYCTPOICTBA.
DOyHKUUH U rPapuKu

Ymern

ornpeensaTh3HaYeHUe ) yHKIIUUTIO3HAUYEHUI0apT yMEHTAIIPUPA3INYHBIXCIIOCO0ax3aqaHus PYHKIINH;

CTPOUTH TPaPUKH U3YYEHHBIX (PYHKIHI, BBIOIHATH NPE0Opa30BaHUATPAPUKOB;



OIUCBIBATH MO TpaduKy ¥ 1Mo Gpopmyre MoBeACHUE U CBOMCTBAD YHKIINT;

pelaTh ypaBHEHHsI, CACTEMbl YpaBHEHU, HEPABEHCTBA, HCIIOJb3Ys CBOMCTBA (PYHKUMN MHMX rpaduyecKuernpeicTaBIeHS;
Hcnonb30BaTh NpuOOPETECHHbBIE 3HAHUSA U YMEHUS B IPAKTUYECKOM JESATEIbHOCTH U IOBCEAHEBHOM MKU3HU AJIs1

OIMCAHMS U MCCIEIOBAHMUS C ITOMOMIIBIO (DYHKIMI peabHBIX 3aBUCUMOCTEH, MPECTaBICHUANX rpauuecKy; HHTEPIpeTalnuu rpaguxkos
PeaTbHBIXIIPOLIECCOB.

Hauana MmaTeMaTH4ecKoro aHajan3a

Ymern

HAXOJUTh CYMMY OE€CKOHEYHO YOBIBAIOIIEH T€OMETPHUECKUHTIPOTPECCHH;
BBIUUCIIATHIIPON3BOTHBIEUTIEPBOOOPA3HBICIEMEHTAPHBIX (P YHKIN, IPUMEHSATIPABUIIA BEIYMCIICHUS TPOU3BOAHBIX U MIEPBOOOPA3HBIX, UCTIONIB3YS

CIIPaBOYHBIEMATEPHUAIIbL;

ucciesoBaTh PyHKIUHU U CTPOUTH UX IPa(UKH ¢ TOMOLIBIOIPOU3BOIHOM, ;

pemaTh 3aJa9u ¢ MPUMEHEHUEM YpaBHEHHsSI KacaTeJIbHOM K TpaduKydyHKIUH;
pelaTh3alaunHaHaX 0K ICHHEHAan00JIbIIeTOMHANMEHBIIETO3HAYCHUS (D YHKTUMHAOTPE3KE;
BBIYUCIIATH IUIONIAAb KPUBOJIMHEWHON TpANCLUH;

Hcnoab3oBaTh npnoﬁpeTeHHue 3HAHUA H YMEHUSA B HpaKTI/l‘leCKOﬁ JesITeJIbHOCTUH MOBCETHEBHOM KU3HM I
peuieHusd recoMeTpuICCKuXx, (1)I/I3I/I‘ICCKI/IX, 9KOHOMHYCCKUX U JAPYTIUX MMPUKIAAHBIX 3a1a4, B TOM YHUCJIC 3a/1a4 Ha HanOOJIbIINE U HAMMEHBIIIHE

3HAYEHMsI C MPUMEHEHHEM anmnapara MaTeMaTHYeCKOro aHaIN3a.
YpaBHeHuUs1 1 HepaBeHCTBA

YmMmethb

pelaTspanoHatbHbIe,T0Ka3aTeIbHBICHIIOTapU(MUUECKIEeYPaBHECHHUSIMHEPABEHCTBA, UPPALIMOHAIBHBIE H TPUTOHOMETPHUECKHUE YPaBHEHUS,
HXCHUCTEMBI;

JTIOKa3bIBaTh HECIOKHBICHEPABEHCTBA;

peIaThTEKCTOBBIE3a/IaYMCITIOMOIIBIOCOCTABICHUYPABHEHU I, MHEPABEHCTB, MHTEPIIPETUPYSI PE3YIHTAT C YIETOM OTPAHMYCHHUN YCIIOBHI3a1auH;
M300pakaTh HA KOOPAWHATHOM TUIOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUI 1 HEPABEHCTBC JBYMsI IEPEMEHHBIMHU H UXCUCTEM.

HAXOJUTh MPUOIMKCHHBIC PEIICHUsI YPABHEHUH U UX CHCTEM, UCTIONB3Ys rpa@uuecKuii MeTO/;

peraTh ypaBHEHHsI, HPAaBEHCTBA M CUCTEMBI C MPUMEHEHHUEM IrpadUIeCKUXITPEACTABICHHH, CBOMCTB (DYHKITUN,TPOU3BOTHOM;

Hcnoab3oBaTh npnoﬁpeTeHHme SHAHUA U YMCHUA B npaKanecxoﬁ JeITeJIbHOCTH U NMOBCETHEBHOM KU3HH IS
IMOCTPOCHUSA U UCCIICAOBAHUSA HpOCTGfIH.IHX MaAaTEMAaTHYCCKUX MO,Z[CJICP'I



2. TEMATHYECKOE INTAHUPOBAHHUE

[Tporpamma 6a30BOro Kypca 1o MareMaTHKe OCHOBHOTO 00miero oOpasoBaHusi paccuutaHa Ha 170 gacoB B ron, 5 4acoB B Heaento. [y u3ydeHus

MaTEMAaTUKHU Ha yT.]'IY6J'IéHHOM YPOBHC 4aChbl pa6oqel71 IporpaMmal YBCJIIMYCHBI U pACCUUTAHBI HA 204 gacosB B rond, 6 yacoB BHCACIIIO.

Ne Tema KoJsmnuyecTBo yacos
ba3oBbrii YrayoaeHHblit
YPOBeHb YPOBeHb
BBoaHoe noBTopeHue 5 6
1 [ToBTOpeHue 5 6
JeiicTBUTEIbHBIE YMCJIA 7 16
2 HarypanbHble u nensle yucna 3 3
3 PanmnonansHbBIE YnCIa - 1
4 UppanmonansHbie yncia 2 2
5 MHOXECTBO IEWCTBUTEIIBHBIX YHCEIT 1 2
6 Monyiib NeHCTBUTEILHOTO YHCTa 2 3
7 Koumponvnas paboma Nel 1 1
8 Meroa MaTreMaTH4eCKON MHAYKIIUU - 4
YucsioBblepyHKIIUH 7 9
9 Omnpenenenne YuCIOBON (PYHKITMU M CIIOCOOBI €€ 3aTaHUsI 2 2
10 CaoiicTBa pyHKINN 2 3
11 [lepuoanueckue GpyHKINUN 1 1
12 Oo6parHas pyHKIUSA 1 2
13 Koumponvnas paboma Ne2 1 1




Tpuronomerpnueckne GpyHKIHA 18 24
14 UwucnoBast OKpyKHOCTb 2 2
15 YucnoBasi OKpYKHOCTb Ha KOOPJIMHATHOM TIOCKOCTH 1 2
16 Cunyc 1 kKocuHyc. TaHreHC U KOTaHT'eHC 2 3
17 Tpuronomerpuueckre GyHKIUU YUCIOBOTO apryMEHTa 2 2
18 Tpuronomerpuueckre GyHKIUHU YIIIOBOTO apryMEeHTa 1 1
19 ®dynkuum y=sinX, y=COSX, UX CBOWCTBA U rpaduKu 2 3
20 Koumponvnas paboma Ne3 1 1
21 [Moctpoenue rpaduka pyukimu y=mf(X) 1 2
22 [Toctpoenwue rpaduka dpyukiu y=Ff(kx) 2 2
23 I'padux TapMOHIUECKOTO KOJIEOaHHS 1 1
24 Oynkuun y=tgx,y=ctgX, ux cBoiicTBa u rpaduku 2 2
25 OOpatrHbIe TPUTOHOMETPUYECKHE (DYHKIIHH 1 3

TpuronomerpuyeckueypaBHeHuUst 7 10
26 [Ipocreiinne TpUroHOMETPUYECKUE YPAaBHEHHUS 1 HEPABEHCTBA 3 4
27 MeTo/1bl pelIeHUATPUTOHOMETPUUECKUX YPaBHEHUN 3 5)
28 Koumponvnas paboma Ne4 1 1

IIpeoOpa3oBaHNeTPHIOHOMETPHYECCKHXBBIPAKEHHI 15 20
29 CHHYyC 1 KOCUHYC CYMMBI ¥ pa3HOCTH apryMEHTOB 2 3
30 TaHreHc CyMMBI M pa3HOCTH apryMEHTOB 1 2
31 dopMmyIbl TpUBEIEHUS 2 2
32 ®opmyisl ABOMHOrO aprymenTta. ®opmysibl HOHMKEHUS CTETIEHU 2 3
33 [IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUUECKUX (DYHKIIHI B TPOM3BEIECHUE 2 3
34 IIpeoOpa3oBanue NpoU3BEACHHUS TPUTOHOMETPUUYECKUX (YHKIUN B CyMMY 2 2
35 [TpeoOpa3oBanue BeipaxkeHus ASinX + Bcosx x Buxy C Sin(x+t). 1 1
36 MeToab! pereHusi TPUrOHOMETPHUYECKUX YPaBHEHUH (TIPOJOTKEHHE) 2 4
37 Konmponvnas paboma Nes 1 1




IIponsBoanasn 21 26
38 YucIioBbIE MIOCIE0BATENBHOCTHA 1 2
39 [Ipenen ynucinoBoM MOCIEA0BATEILHOCTH 2 2
40 [Ipenen pynkun 1 2
41 Ornpenenenue NponU3BOIHOM 2 2
42 Brruucienue npou3BoaHBIX 3 3
43 HuddepennupoBanne cinoxHoi pyakiuu. Juddepenmuporanue oopaTHoit 1 2
byHKIIIN
44 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU 2 3
45 Konmponvnasapaboma Neb 1 2
46 [IpumeneHue MpOU3BOIHOMN IS UCCIETOBAaHUS (PYHKIIHIMA 3 3
47 [Toctpoenne rpadukoB GpyHKIHIA 2 2
48 [IpuMeHeHHne MPOU3BOTHOM JIJIsl OTHICKAHUSI HAMOOJIBIITNX BEJIMYMH U 2 5
Haumenpmx 3HaueHuit
49 | Koumponvuasa paboma Ne7 1 1
Kom0unaTopuka u BeposiTHOCTh 6 9
50 [IpaBmiio ymHoxxenus. KomOuHaropHble 3a1auu 2 2
51 IlepectanoBku U (axTopuansl. BeIOOp HECKOIBKUX 3JIEMEHTOB. 1 2
bunomuHnanbHbIe KO3()PUIIEHTHI
52 CayuvaiiHble COOBITHS U BEPOSITHOCTH 2 3
53 Konmponvnas paboma Ne§ 1 1
KomniekcHsble yncia 0 10
54 | KommuiekcHble uncia u apupMeTHdecKre ornepanuy Hajl HUIMU - 2
55 KomriekcHble uncna 1 KoopIuHaTHas! MII0OCKOCTh - 1
56 Tpuronomerpuueckas opma 3anucu KOMIJIEKCHOTO YUCIIa - 2
S7 KomrmuiekcHple uncia v KBagpaTHbIe YpaBHEHUS - 1
58 | Bo3BeneHne KOMIUIEKCHOTO YHCIIA B CTETIEHB. M3BIIeUeHNe KyON4ecKoTo KOPHS - 2
13 KOMIUIEKCHOT'O YHCIIa
59 Konumponvnas paboma No9 - 1
60 IloBTOpEeHUE 16 6
UTOroO 102 136




I'eomerpus. 10 kaacc
Ba3oBblii 68 yaca B roja (2 4 B Hee110). Yriry0JeHHblii 68 yacoB B roj (2 yac B Hele10)

Ne Tema KoJunyecrBoyacoB
basoBbIiii YrayoseHn
YPOBEHb bl
YPOBEHb
1. IToBTOpEHME TIIAHUMETPUH 12 12
BBenenne.AKCHOMBI CTEPEOMETPUM M UX CJIECTBHUS
3 3
1 [Ipeamet crepeomeTpru. AKCHOMBI CTEPEOMETPUHI 3 3
Hexkoropsie ciiencTBust U3 akCuoM
I'nasa 1.I1apajiieIbHOCTH NPSIMBIX M MJIOCKOCTEMH 16 16
2 §1. ITapannenbHOCTH NPSAMBIX, IPSAIMOI U IJIOCKOCTH 4 4
[TapamienpHble IpsiMbIe B IpocTpaHcTBe. [lapamniensHOCTh Tpex NpsSMBIX.
[TapaymienpHOCTD MPSMOMN U TNIOCKOCTH
3 § 2. B3anmHoe pacnojiokeHue NPAMbBIX B IPOCTPAHCTBE. YT0J MeK1Y ABYMSA 4 4
NPAMbIMH
CkpenuBaroiyecs npsiMple. YTIIbl ¢ COHANIPaBICHHBIMU CTOPOHAMU. YTOI MEXKIY
MPSIMBIMHU.
Konumponvnasa paboma Nel.l (20 mun)
4 § 3. Ilapa/uieIbHOCTD IJIOCKOCTEH 2 2
[TapasienpHble MIIOCKOCTH, CBOKMCTBA NApaJUIEIbHBIX MNIOCKOCTEN
5 § 4. Terpasap u napaJuiesienunes 4 4
Terparap. [Tapannenenunen. 3agaun Ha OCTpOeHUE ceueHU. Teopembl




Menenas u Yeewt

6 Koumponvnas paboma Ne 2 no teme«TeTpasap v mapasiesernurnen 1 1
7 3auem Nel 1 1
I'nasa |l. IlepnieHinKyISIPHOCTD NPSAMBIX M IJIOCKOCTEN 17 17
8 § 1. llepnieHAMKYISAPHOCTH NPAMOI U IJIOCKOCTH 5 5
[TepnienaukynspHble MpsiMble B IpocTpaHcTBe. [lapamienbHele npsmble,
NEepIEeHIUKYIIPHBIE K III0CKOCTH. [Ipu3HaK nepneHuKyIsIpHOCTH PSMON 1
IJIOCKOCTH. Teopema 0 psIMOH, IEPIIEHIUKYIISIPHOMN TNIOCKOCTH
9 § 2. llepnieHaMKY/ISp U HAKJIOHHBIE. YTOJ MeKAy IPSIMOH H 5 5
IJIOCKOCTBIO
Paccrosinue ot TOUKH 210 I0cKOCcTU. Teopema o Tpex neprneHauKyspax.
Yroa mexay npsmMou U III0CKOCTHIO
10| § 3. /AByrpannblii yroJ. IlepneHauKkyJasipHOCTb MJI0CKOCTEH 4 4
JByrpannsii yroiu. [Ipu3Hak nepneHAuKyJISpHOCTH ABYX IIIOCKOCTEN. [IpAMOyroabHbIi
napasuieJenune.
11| Tpéxepannsiityzon. Muozozpaunutity2on 1 1
12| Koumponvnas paboma Ne 3 o teme « IlepneHIuKyIsIpHOCTb NPSIMBIX U
IJIOCKOCTEN
13| 3auem Ne 2 1 1
I'naBa III. MHOrorpanHuKH 16 16
14| § 1. IlousiTne MmHOrOorpanHuka. [Ipuzma 5 5)

Pewenue mpeyeonvruxos [lonstue MHOTOTPaHHUKA.
Teomempuueckoe meno. Teopema Diinepa. llpuszma. I[lpocmparncmeennas




Teopema [Tudaropa

15 | § 2. Mupamuaa 4 4
[Mupamuna. [IpaBuiibHas nmupamuga. Y ceueHHAs MUPaMUIa

16 | § 3. [IpaBHIbHBIE MHOTOTPAHHUKHU 5 5
Cummetpus B mpoctpaHcTBe. [[oHATHE MPaBUIBLHOIO MHOTOTPAHHHKA.
DNeMEeHTbl CAMMETPHUU MPAaBUILHBIX MHOTOTPAHHUKOB

17 |  Koumponvnas paboma Ne 4 o teme « MHOTrOrpaHHUKH 1 1

18 | 3auem Ne 3 1 1

19 3akiIl0unTeIbHOE MOBTOPEHHeE Kypca reomerpun X Kjaacca 4 4
UTOoroO 68 68




11 kaacc

Ne Tema KoaunuyectBo 4yacos
ba3oBblii Yrayo6/eHHbl
YPOBEHb i
YPOBeHb
1 IloBTOpenune maTtepuana 10 kaacca 4 4
I'naBa 1. MHOro4J1eHbI 7 10
2 MHoOro4IeHBI OT OJTHOM MEPEeMEHHOU 3 3
3 MHOrouseHbl 0T HECKOJIBKUX MTEPEMEHHBIX 2 3
4 YpaBHEHUSBBICILINXCTENIEHEN 2 3
) Konmponvnas paboma Ne 1 - 1
I'nasa 2. Ctenenn u kopHu. CtenenHble pyHKIMU 18 24
6 [TonsiTrie KOpHS N-01 CTENEHU U3 IEHCTBUTENIBHOTO YnciIa 2 2
7 OyHKIMH Y = %, UX CBOMCTBA U rpaduxu 2 3
8 CBolicTBa KOpHS N-1 cTeneHu 3 3
9 [IpeoOpazoBaHUEBBIPAKEHUN, CONECPKAITMXPATUKAIIBI 3 4
10| Koumponvuaspaboma Ne 2 1 2
11| TlonsTHe cTENEHH C JIIOOBIM PAIMOHATBHBIM MTOKa3aTeIeM 3 3
12| CreneHnble pyHKIMH, UX CBOWCTBA U TpapUKH 3 4
13| H3eneuenue kopheii u3 KOMNIEKCHBIX YUCEN - 2
14| Koumponvnaapaboma Ne 3 1 1
I'nasa 3. [loka3arenbHas U Jorapupmuuyeckas QyHKIHH 31
24
15| TIloxa3atenbHas QyHKIMS, ee cBOICTBA U rpaduk 2 3
16| [Iloxa3aTenbHBICypaBHEHUS 3 3
17| TIloxa3aTenbHbIEHEPABEHCTBA 2 2
18| [Ilonsaruenorapudma 2 2
19| Jlorapudmuueckas GpyHKIHS, €€ CBOMCTBA U rpaduk 2 3
20| Koumponvnaapaboma Ne 4 1 2




21| CaoticTBasorapudmosn 3 4
22| JlorapupmuueckueypaBHEHUS 3 4
23| JlorapupmuueckueHepaBeHCTBA 3 3
24 | JIuddepeHnupoBanue mokazaTeabHON U TorapuPMudeckor GyHKIUH 2 3
25| Koumponvnasapaboma Ne 5 1 2
I'naBa 4. [lepBooGpa3Hasi 1 MHTerpaJ 7 9
26 | IlepBoobOpasHas 1 HeolpeaeICHHBIHUHTETpaT 2 3
27| OrmpeneneHHBIHUHTETPAT 4 5)
28| Koumponvuaspaboma Ne 6 1 1
I'1aBa S. DjieMeHTBHI TEOPUH BEPOSITHOCTEH M MaTeMaTH4YeCKOil CTATHCTHKH 6 9
29| BeposTHOCTD U TeOMeTpus 2 2
30| He3aBucumble MOBTOPEHUS UCIIBITAHUH C IBYMS HCXO/IaMHU 2 3
31| CrarucTuuecKuemMeTonpI00padboTKUIH(pOpMAITUH 1 2
32| TayccoBa kpuBas. 3aKOH OOJIBIINX YUCET 1 2
I'naBa 6. YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypaBHEHUI 1 HEPABEHCTB 22 33
33 PaBHOCMIIBHOCTH YpaBHEHHI 3 4
34 OO111e MeTO/IbI pelIeHus] ypaBHEHU N 3 3
35 PaBHOCHIIBHOCTH HEPABEHCTB 3 3
36 YpaBHEHMS U HEPABEHCTBA C MOLYJISIMH 2 3
37 Koumponvnaapaboma Ne 7 1 1
38 VYpaBHEHMS ¥ HEPABEHCTBA CO 3HAKOM pajuKaia 2 4
39 YpaBHEHUS U HEPABEHCTBA C IBYMsI TEPEMEHHBIMHU 1 2
40 Jloka3aTelbCTBOHEPABCHCTB 3 3
41 CucreMblypaBHEHHH 3 4
42 Koumponvnaapaboma Ne 8 1 1
43 3ama4yM ¢ napaMeTpamu - 5
44 000061a0IIeenoBTOPEHHe 14 16
HUTOI'O 102 136




I'eomerpus. 11 kaacc

Ne Tema KonungectBouacos
bazoBblit YrayGneHHbIi
YPOBEHb YPOBEHb
BekTopbl B IPOCTPaHCTBE 0 6
§ 1. IlonsiTHE BEKTOpPA B NPOCTPAaHCTBE - 1
IlonsiTne BekTOpa. PaBeHCTBOBEKTOPOB
§ 2. Cil0:keHMe M BBIYMTaHHE BEKTOPOB. Y MHOKeHHE BEKTOPAa HA YHCJI0 - 2
CrnosxeHue 1 BIYMTaHNE BEeKTOpOB. CyMMa HECKOJIBKUX BEKTOPOB.
YMHOKEHUEBEKTOPAHAYUCIIO
§ 3. KomniianapHbie BeKTOpBI -- 2
Komnnanapusie BexTopsl. [IpaBuiio napannenenunena. PasnosxxeHue Bekropa 1o Tpem
HEKOMIIJIAHAPHBIM BEKTOPaM
KonTtposabHas padora no reme: «BekTopbl B IPOCTPAHCTBE» - 1
Metoa koopaMHAT B IpocTpancrie. IBukenus
15 15
§ 1. KoopauHaThl TOUKH M KOOPAUHATHI BekTopa [IpsmoyronbHas cuctema 4 4
KOOpJMHAT B IPOCTPAHCTBE
Koopaunats! Bektopa. CBs3b MEXy KOOpJAUHATAMH BEKTOPOB U
KOOpAMHATaMH TOYEK.
[Ipocreiimue 3agauu B
KOOp/IMHATax. YpaBHEHUE cepbl.
§ 2. CxausipHOe npon3BeeHNe BEKTOPOB 6 6
VYron mexnay Bekropamu. CKalsipHOE ITPOU3BELECHNE BEKTOPOB
Borunicnenue yrioB Mex 1y NpsIMBIMU U TUIOCKOCTSIMU. Ypaenenuennockocmu
§ 3. IBm:kenus 3 3
HenTtpansHas cummerpusi. OceBasi CHMMETpHsL. 3epKalbHAsICUMMETPHSL.
[TapannenpHbIANIEPEHOC
KonTtpoabHnasipabora no teme: «MeToa KOOPAUHAT B POCTPAHCTBE» 1 1
3aueéT no Teme: «MeToa KOOPAMHAT B MPOCTPAHCTBE) 1 1
uavHap, KOHYC U map
22 22




§ 1. Huauuap
[Tonstue uunuuapa. [nomans MOBEpXHOCTH UUIUHAPA

§ 2. Konyc
[Tonsitue konyca. [lmomaae MOBEpXHOCTH KOHYCA. Y CEUCHHBIMKOHYC

§ 3. Cepa

Cdepa u map. B3aumHoe pacnonoxenue chepsl u 1iockoctd. KacarenbHas

mIockocTh K cdepe. Ilmomane cheppl. B3aumHoe pacmnonokenue cdepbl
npsmoii. Cepa, BrricaHHas B HWIMHIpHUECKYIO ToBepxHOCTh. Cdepa,
BIIMCAaHHAsl B KOHHUYECKYIO MOBEPXHOCTb.

Dmmric, Tunepbosa u nmapadoia

CedeHust HWIMHAPUYECKON MOBEpXHOCTU. CeueHUsT KOHUYECKOU

ITOBCPXHOCTHU.

u

13

13

KounrpoabHnas padora no reme «lnanmnap, KoHyc u map»

3auer no Teme: «unmuHap, KOHYC U Iap»

O0LeMBI TeJ

20

20

§ 1. O0béM npsIMOYT0JILHOTO MapaJjiejienumnena
[Tonsitue o6bemMa. OOBEMITPSAMOYTOIHLHOTOTIAPAIIICIICTIUIIE 1A

§ 2. O0beMBI NPAMOI NPU3MBbI M HWJINHAPA
O06BeM npsimoit mpu3Mbl. OOBEMIMITHHPA

§ 3. O0bémbl HAK/JIOHHOWH NPHU3MbI, MUPAMHIbLI U KOHYyca Brruncnenue
00BEMOB TEN c IIOMOILIBIO OIIPEAEIEHHOTO UHTErpaa.
O6beMHaKIIOHHOUTTPU3MBL. OOBEMITHPAMHUIbI

OO6BEMKOHYCA

§ 4. O6béM mapa n mIowAaab chepsol
O06BeM mapa. OGbEMBI IAPOBOTO CErMEHTA, LIIAPOBOT0 CIIOSI U IIAPOBOTO
CEKTOpA.

KonTposbHas padora no treme «O0beMbl TeJD)




3auver mo reme «O0bEeMBI TEJ» 1 1
IHoBTOpEHHe 11 )
Bcero 3a roa 684 684




CHHcoK KOHTPOJIBHBIX PaboT MO TeMaM:
10 xnacc

©

Tema konmponvnou padomul

YriryOneHHbII

bazoBrrit

Bxoanas kKoHTponbHas paboTta

1

KonrtponbHas pabora

110 TeMme «JleHCTBUTEIbHBIE YHCTIay.

1

KonrtponbHas pabora

o Teme "YncnoBele QpyHKINN".

Konrtponbaas pabora

1o teme «llapamienbHOCTh NPSIMOM U TNIOCKOCTHY.

KontponpHas pabora

10 TEMC «TpI/H‘OHOMeTpI/IquKI/IC (byHKIII/II/I».

KontponpHas paborta

10 TEMC «HapaJ'IJ'ICJ'II)HOCTI) IUIOCKOCTE.

KontponsHas pabora

1o TeMe «Tpuronomerpuyeckue ypaBHEeHHs 1 HEPABEHCTBAY.

KonTponsHas pabora

no Teme «lIpeobpazoBaHre TPUrOHOMETPUUIECKUX BBIPAKEHUI.

©o|o|~N|o|v|A|w Nk |z

KontponbHas pabora

110 TeMe «lIepneHIuKyIIpHOCTD NPSIMBIX U INIOCKOCTEN».

=
o

KontponbpHas pabora

110 TeMe «MHOrorpaHHUKID.

[
[

KontponpHas pabora

1o teme «IIponsBonHasy.

[EEN
N

KontponsHas pabora

o Teme «VccrenoBanne GyHKIHNY.

RRR R R RR R -

=
w

KonTponsHas pabota

1o TeMe «KOMIUIEKCHEIC YHCITay

H
~

KontponbHas pabora

o Teme «KoMOMHATOpHKA U BEPOSITHOCTHY

[
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Hroroas KOHTposIbHAs paboTa 1o yuebHoMy npeamery «MaremaTuka: anredpa 1 Havajaa aHajIu3a, FeOMETPHs»

3a Kypc 11 knacca (TpoMexyTO4Hasi aTTeCTaIMsl)
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Bcero 3aron

[EEN
()]

13

11 xnacc

©

Tema KoHmpoabHOI padonivl

YrnyOneHHbIH

bazoBrbrit

Bxopnnast koHTpOnbHas paboTta

1

KonTponeHas pabora no Teme "MHOTo4sIeHH! .

Konrponbnas pabora

1o Teme "BekTopsl B mpocTpaHcTBe'.

KontponbHas pabota

o teme "Crernenu u kopau. CreneHHbie pyHKIuu".

KontpobHas pabota

o teme ". CteneHnHbie QyHKIMH'".

Konrponbnas pabora

o Teme "MeToll KOOpIMHAT B IPOCTPaHCTBE".

Konrponbnas pabora

no teme "[lokaszarenbHas u norapupmudeckas GyHKuun'.

Konrtponbhas pabora

o Teme "[lokazarenbHas u jorapuMUUEcKasi ypaBHEHUsI M HEpaBeHCTBA' .

OO N[O W NP Z

KontponbHas pabora

no teme "Hununap. Konyc. [Hap".

=
o

Kontponbnas pabora

no teme "[lepBooOpazHas u uaTerpan’.

[35Y
[2=Y

Kontponbaas pabora

o teMme "O0beMsbl Ten".

[EEY
N

Kontponbaas pabora

o TeMe « YpaBHeHHs 1 HepaBeHCTBA. CHCTEMBI YPaBHEHUH M HEPABEHCTBY»

=
w

Kontponbaas pabora

o Teme «. CrcTeMbl ypaBHEHUH 1 HEPAaBEHCTBY»

[EEN
SN

Hrorosas KOHTPOJIbHAas pa60Ta 10 y‘-Ie6HOMy npcaAMCTy «Maremaruka: anre6pa 1 Ha4daJla aHaJIn3a, rCOMCTPUI»
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3a Kype 11 kiracca (mpoMeXyTO9HAs aTTeCTaINsA)

Bcero 3arog 14 13
KanengapHo-rematudeckoe miaanuposanue 10 kiacc
No Koi-Bo
Pazoen. Tema 4acoB
Yriy6 baz
1 2
6 5
Iloemopenue (6u)

1 Pemienue 3a1ay Ha IBMKEHHE U COBMECTHYIO PabOTY C MOMOIIBIO TUHEHHBIX, KBAAPATHBIX U IPOOHO-pAIIIOHATBHBIX

YPaBHEHUU U UX CUCTEM. 1 1
2 Pemenue 3a1a4 Ha CMECH ¥ CIUIABHI ¢ TTIOMOIIBIO JIMHEWHBIX, KBaJIPATHBIX U APOOHO-PAITMOHATILHBIX YPAaBHECHUH H UX 1

1

CHCTEM.
3 Pemmenue 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHOM MEPEMEHHOMN, C MPUMEHEHHEM

U300pa’keHHsI YHCIOBBIX IPOMEKYTKOB. 1 1
4 I'padmueckoe penienre ypaBHeHU 1 HEPABEHCTB. 1 -
5 [IpumeHeHne py pelIeHny 3a1a4 CBONCTB apu(hMeTHIECKON MTPOrPeCcCUu, CBOMCTB T€OMETPUUYECKON MPOTPECCUH,

CYMMHPOBaHUS OECKOHEYHOUN CXOASIIEHCS TeOMETPUIECKON MPOTPECCHHU. 1 1
6 Bxoanas koHTpoJbHas padoTa 1 1

Jeiicmeumenvuvie uucna (12 uacoe) (npumeuanue) 12 7




7 HatypanbHble u 11e1pie 9ucia 1 1
8 HatypanbHble U 11e1bIe Yrciia 1 1
9 Harypanbnbie u nenbie ynciia 1 1
10 ParnmoHanbHbIe YncIa 1 1
11 HppaunoHanbHbIe 4ucia 1 1
12 HWppanuoHanbHbIe Yrciia 1 -
13 MHOX€ECTBO JICHCTBUTENBHBIX YHCEI 1 1
14 MHOX€ECTBO JeHCTBUTEIBHBIX YHUCE 1 -
15 Moyib JeHCTBUTENBHOIO YMCIa 1 1
16 Monyib IefiCTBUTEIBHOTO YHCIIa 1 -
17 Moyis JeHCTBUTEIBHOTO YMCIIa 1 -
18 KonTpoJsbHas pabora no teme «/leiicTBUTEeIbHBIE YHCIIA» 1 -
Ihanumempusa (12u) 12 12
19 Penienue 3a1a4 ¢ UCMOJIb30BaHUEM CBOMCTB (DUTYp Ha MIOCKOCTH. 1 1
20 Pemenue 3a1a4y Ha TOKA3aTENBCTBO U MIOCTPOSHUE KOHTPIIPUMEPOB. 1 1
21 [IpuMeHeHHe TPOCTEHIIINX JIOTHYECKUX MpaBuJl. Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEM O TPEYTOIbHUKAX, 1 1
COOTHOIIIEHUH B MPSMOYTOJIBHBIX TPEYTrOJbHUKAX, (JAKTOB, CBSI3aHHBIX C YETHIPEXYTOJILHUKAMH.
22 Pemenue 3amau ¢ ucnosib3oBanueM (PaKTOB, CBA3AHHBIX C OKPYKHOCTSIMHU. 1 1
23 Pemenwue 3a1a4 Ha M3MEepEHUs Ha TUIOCKOCTH. 1 1
24 Pemienue 3a1au Ha U3MEpEHUs Ha MIIOCKOCTH, BBIUUCICHUS JITUH. 1 1
25 Pemenue 3amau Ha BEIUHUCIIEHUS JIWH U ILIOIIAAEH. 1 1
26 Pemienne 3ama4 Ha BEIYKUCIECHUS [UIOIIAIEH. 1 1
27 Pemienue 3a1a4 ¢ MoMoIIbI0 TEOMETPHUSCKUX TTPeoOpa3oBaHUi. 1 1
28 Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB U KOOPAMHAT. 1 1
29 Pemenue 3amay ¢ mMOMOIIBI0 TEOMETPHUECKUX MECT. 1 1




30 Pemenue 3a1ay ¢ TOMOIIBI0 TEOMETPHUUECKUX MECT M TE€OMETPUUECKHUX NMPEe0Opa3oBaHMiA. 1 1
BBenenue. [Ipeamert crepeomerpuu (34) 3 3
31 OcHOBHBbIE IOHATHS FEOMETPUU B IIPOCTPAHCTBE. 1 1
32 AKCHOMBI CTEPEOMETPUH U CIAEACTBUSA U3 HUX. [IoHsATHE 00 aKCMOMAaTHYECKOM METO/IE. 1 1
33 CriencTBUs U3 aKCHOM CTEPEOMETPHH. 1 1
OcHoBBI MaTeMATH4YeCKOM JIOTUKH (44) (MIpUMeUYaHue) 4 0
34 MaremaTnueckast HHIyKI#s. OCHOBHBIC JIOTUYECKHE IPaBUiIa. 3aKOHBI JIOTUKHU. Pemenne torndeckux 3aaad ¢ 1 -
UCIIOJIb30BaHUEM KPYTOB Diiliepa, OCHOBHBIX JOTMYECKHUX MPaBUIL.
35 Anrebpa Bpicka3biBaHU#. [IpH3HaK U CBOWCTBO, HEOOXOIUMBIE M JOCTATOYHBIE YCIOBHA. Y MO3aKIIOUCHUSI. 1 -
O060cHOBaHMS U JI0KA3aTENbCTBO B MaTeMaTUke. TeopeMbl. Busibl MaTeMaTH4eCKUX YTBEPHKACHUM.
36 Bunel nokazarenscTB. ICTUHHBIC U JIOKHBIE BBICKA3bIBAHMSI, OTIEPAIlMU HAJl BEICKa3bIBaHUSAMU. CBS3b BBICKA3bIBAHUI C 1 -
MHO>KecTBaMU. KBaHTOPHI CyIlIeCTBOBAHUS 1 BCEOOIIIHOCTH.
37 YTBepxIeHUs: 00paTHOE TaHHOMY, IIPOTUBOTIOIOKHOE, 00pPaTHOE TPOTHBOTIOIOKHOMY TaHHOMY. 1 -
Yucnoevie ghynkyuu (9u) 9 7
38 Omnpenenenue YUCcI0OBoOM (QYHKIIMU U CIOCOOBI €e 3a/IaHus 1 1
39 Omnpenenenue YUCIOBON QYHKIIMU U CTIOCOOBI €€ 3aJaHus 1 1
40 CaoiicTBa QyHKIIHH 1 1
41 CaoiicTBa QyHKIINH 1 1
42 CaoiicTBa QpyHKIIUH 1 -
43 [lepuonnueckue pyHKIUN 1 1
44 OO6patHas GpyHKIHS. 1 -
45 OO6parHas GyHKITHS. 1 1
46 KonTposbHasi pabora mo teme "Yucnosbie pynkuun"'. 1 1
IMapanjeabHOCTh NPsSIMOii U MJI0CKOCTH (84) 8 8




47 TeopeMsbl 0 mapauIeTbHOCTH MPSIMBIX B POCTPAHCTBE. 1 1
48 TeopeMsl 0 MmapauIeTIbHOCTH IPSIMBIX B ITpocTpaHcTBe. [lapamiensHoe NpoeKTUpOBaHKUE U U300pakeHHE Uryp. 1 1
49 TeopeMsl 0 apauIeIbHOCTH IPSMBIX U IIJIOCKOCTEW B IIPOCTPAHCTBE. 1 1
50 ['eomeTpryeckue MecTa TOYEK B IPOCTPAHCTBE. 1 1
51 CxkpemmBaromuyecs MmpsMbIe B IPOCTPAHCTBE. 1 1
52 VYT01 MEXy CKPELIIMBAIOIIUMUCS MPSIMBIMH B IPOCTPAHCTBE. 1 1
53 MeToap! HaX0XKIEHUS PACCTOSIHUNA MKy CKPEUTUBAIOIIMMUCS MPSMBIME. Perenue 3a1a4 Ha HAX0KIEHUE YTIIOB MEXKIY 1
CKPELIMBAOIIUMUCS MTPSIMBIMH. :
54 Konmponsnasa paboma no meme «Ilapannenvnocmo npamoil u n10CKOCHUY. 1 1
Tpuzonomempuueckue pynkyuu (24 u) 24 18
95 YucoBas OKPYKHOCTh 1 1
56 Yucoas OKPYKHOCTh 1 1
S7 YucnoBas OKPY)KHOCTh Ha KOOPAWHATHOM TIOCKOCTH 1 1
o8 YucnoBas OKpYKHOCTh Ha KOOPJIUHATHOM MIIOCKOCTH 1 1
59 Cunyc u kocunyc. TaHreHC ¥ KOTaHT'€HC 1 1
60 Cunyc 1 KocuHyc. TaHr€HC U KOTaHT€eHC 1 1
61 Cunyc u kocuHyc. TaHT€HC U KOTaHT'eHC 1 1
62 Tpuronomerpudeckue GyHKIIUN YUCIOBOTO apryMeHTa 1 1
63 Tpuronomerpudeckue GyHKIIUN YUCIOBOTO apryMeHTa 1 1
64 Tpuronomerpudeckie GpyHKIMU YIIOBOrO apryMeHTa 1 1
65 ®OyHKIMU y=SiNX, y=COSX, MX CBOWCTBA U rpaduKu 1 1
66 ®yHKIMU y=SiNX, y=COSX, UX CBONCTBA U rpaduKu 1 1
67 OyHKIMH y=SINX, y=COSX, KX CBOWUCTBa U IpapuKu 1 -
68 Koumponvnas paboma Ne3 1 1
69 IMocrpoenue rpaduka Gyukimu y=mf(x) 1 1




70 IMocrpoenue rpaduka Gyukimu y=mf(x) 1
71 [Moctpoenue rpaduka pynxuuu y=f(kx) 1
12 IToctpoenue rpaduka Gpynkimu y=Ff(kx) 1
73 ['paduix rapMOHHUUYECKOTO KOJIeOaHUs 1
74 ®Oynkiumu y=tgx,y=CtgX, ux cBO#cTBa U rpapuKu 1
75 ®ynkun y=tgX,y=ctgX, ux cBoiicTsa u rpapuKu 1
76 OOpaTHble TpUroHOMETpUUYECKUE (QYHKIIUU 1
7 OOpaTHbie TPUTOHOMETpUUYECKUE (HYHKITUU 1 -
78 OOpaTHble TPUrOHOMETPUYECKUE QYHKIIUH . 1 -
Ilapannenvnocms niaockocmeit (8u) 8 8
79 [TapamienbHbIE TUIOCKOCTH. 1 1
80 CBolicTBa apauIeIbHBIX TUIOCKOCTEH. 1 1
81 Terpasap. Teopema Menenas st TeTpasapa. 1 1
82 [Tapannenenunen. 1 1
83 Pemenue 3amau o Teme «llapamienmmemn 1 1
84 IToctpoeHne ceueHnii MHOTOTPAaHHUKOB METOJOM CJIE/IOB. 1 1
85 LentpanbHoe mpoekTrpoBanue. [locTtpoeHne ceueHnit MHOrOrpaHHUKOB METOJIOM MTPOEKIIHIA. 1 1
86 Konmponvnasa paboma no meme «Illapannenvnocme niockocmeiiy. 1 1
Tpuzonomempuuecxkue ypasenenus (10 u) 10 7
87 TpuronomeTpruyeckue ypaBHEHHUS. 1 1
88 TpuroHomeTpudeckne ypaBHEHHUS. 1 1
89 Pemnrenne nmpocTeHmmx TpUTOHOMETPUIECKUX HEPABEHCTB. 1 1
90 Pemrenune npocTeimmx TpUrOHOMETPUIECKUX HEPaBEHCTB. 1 -
91 [Ipocreiimme cucTeMbl TPUTOHOMETPUUECKUX YPaBHEHUH. 1 1
92 TpuronomeTprdeckue ypaBHEHHS. 1 -




93 TpuronomeTprdeckue ypaBHEHHS. 1
94 OnHOpPOHBIE TPUTOHOMETPUYECKHE YPABHECHHUS. 1 1
95 OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS. 1 1
96 Konmponvnaa paboma no meme «Tpuzonomempuueckue ypasnenus u HepaseHcmea. 1 1
Ilepnenoukynapuocms npamoit u naiockocmu (5u) 5 5
97 [IeprieHAUKYIAPHOCTD NPSAMBIX B IIPOCTPAHCTBE 1 1
98 [eprieHAUKYIAPHOCTH MPSIMON M TJIOCKOCTH. 1 1
99 [leprieHAUKYIAPHOCTH NPSAMOM U MI0CKOCTU. OPTOrOHAILHOE POEKTUPOBAHUE. 1 1
100 Hakmonnsle u mpoekiuu. Teopema o Tpex MepreHIuKyIsIpax. 1 1
101 Pemenne 3a1a4 Ha IpUMEHEHNE TEOPHUH NTEPIIEHAUKYISIPHOCTHU MIPSAMBIX, IPSIMOM U IUIOCKOCTH B IIPOCTPAHCTBE. 1 1
Ilpeobpazosanue mpuzonomempuueckux evipasicenuit (10 u) 10 7
102 DOpMYyITBI CITOKEHUSI TPUTOHOMETPUIECKUX (DYHKITHIA. 1 1
103 DOpMyITBI CITOKEHUSI TPUTOHOMETPUIECKUX (DYHKITHIA. 1 1
104 DopMyIIBl CI0XKEHUS TPUTOHOMETPUUECKUX (DYHKITHIA. 1 1

105 DopMyIIbl CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIIUH. 1
106 DOpMyITBI CITOKEHUSI TPUTOHOMETPUIECKUX (DYHKITHIA. 1 -
107 ®opMyIbl IPUBEACHHUS. 1 1
108 DopMyIbl IPUBEACHHUS. 1 1
109 DopMyITbl TBOWHOTO U TIOJIOBUHHOTO apryMEHTA. 1 1
110 @opMyIbl JBOMHOIO U IOJOBUHHOIO apryMEHTa. 1 1
111 @opMyIIbI JBOMHOTO U TIOJJOBUHHOI'O apTyMEHTA. 1 -
Teopema o Tpex nepneHguKYyJsipax (64) 6 6
112 Paccrosaus mexny purypamu B npoctpanctse. OOmuii NepneHIuKyIsIp ABYX CKPEIIUBAIOLINXCS MPSMBIX. 1 1
113 Paccrosinus mexay gurypamu B mpoctpanctse. x cBoiicTBa. 1 1
114 Paccrosinus Mexay Gpurypamu B IpoCTPAaHCTBE 1 1




115 VYTIBl B IPOCTPAHCTBE. 1 1
116 VYTIIBI B IPOCTPAHCTRE. 1 1
117 [Imomane OpTOroHAILHON IIPOEKIUU. 1 1
IIpeodpa3zoBanue TpuroHoMerpuyecKux Boipazkenuii. [Ipogokenne (104)
10 8
118 [IpeobpazoBanne CymMMbl, pa3HOCTH B IIPOU3BEICHHE TPUTOHOMETPUIECKUX (PYHKIHI, 1 HA000POT. 1 1
119 [Ipeo6paszoBanue cyMMbl, pa3HOCTH B MPOU3BEICHIE TPUTOHOMETPHUYECKHUX (DYHKIIHI, 1 HA00OPOT. 1 1
120 [Ipeo6pazoBanue cyMMbl, pa3HOCTH B POU3BEICHIE TPUTOHOMETPHUYECKUX (DYHKIIHI, 1 HA00OPOT. 1 1
121 [IpeobpazoBanne CymMMBbl, pa3HOCTH B IIPOU3BEICHHE TPUTOHOMETPUYECKUX (QYHKIUI, 1 HA00OPOT. 1 1
122 TpuronomeTpuyeckue ypaBHEHHUS. 1 1
123 TpuronomeTpuyeckue ypaBHEHHUS. 1 1
124 TpuroHomeTprudecKkue ypaBHEHHUS. 1 -
125 TpuronomeTpruyeckue ypaBHEHHUS. 1 -
126 Tpuronomerpruyeckue ypaBHEHUS 1 1
127 Konumponsnasa paboma no meme «Ilpeodpazosanue mpuzonomempuuecKux evlpaxceHuily. 1 1
Ilepnenoukynapnocmo niockocmeit (6u ) 6 6
128 JIByrpansbiil yroa. TpexrpaHHbIi 1 MHOTOTpaHHbIN yroi. CBOMCTBa JIOCKUX YIJI0B MHOTOrpaHHoro yria. CBoicTBa
TUTOCKUX H JIBYTPAHHBIX YTIIOB TPEXTPAHHOTO yrita. TeopeMbl KOCHHYCOB M CHHYCOB JUISI TPEXTPAHHOTO YTJIa. ! 1

129 [lepnenuKysipHbIE MIOCKOCTH. 1 1
130 [Tapannenenunen. ColicTBa napajuieaenunea. 1 1
131 [IpssmoyroibpHBIN napauieaenune. 1 1
132 [IpssMOyTOIBHBIN MTapasIeIeTuIIe]. 1 1
133 KonTposbHasi pabGora no teme «lleprneHIuKy/JIsPHOCTD NPAMBIX H IIJIOCKOCTEN». 1 1

IIpousBoaHas (26 4) 26 21




134 YucIioBbIE ITOCIEN0BATEIBHOCTH. 1 1
135 YucIioBbIe IIOCIE0BATENBHOCTH. 1 1
136 [Ipenen uncI0BOM MOCIETOBATEIBHOCTH. 1 1
137 [Ipenen 4ucI0OBOM MOCIIEIOBATEILHOCTH. 1 1
138 [Tonsitue mpenena ¢pynkuuu B Touke. [lonaTue npeaena GyHKIHM B 0ECKOHEYHOCTH. ACUMIITOTHI rpaduka QPyHKITUH. 1 -
139 CpaBHeHne 0€CKOHEYHO MaJbIX U OeckoHeuHo O0onibimux. HenpepriBHOCTD (yHKIMU. CBOMCTBA HETIPEPBHIBHBIX ()YHKIIUHA. -
Teopema Beiepmpacca. .
140 Huddepenunpyemocts Gpynkuun. [IponsBoanas GyHKIIMN B TOUKE. 1 1
141 I'eomerpuueckuii u Gpu3NIECKUil CMBICI TPOU3BOIHON. [IpuMeHenne npon3BoAHOM B (hr3HKe. 1 1
142 [IpousBoanbie snemenTapubix GyHkuuid. [Ipasuna quddepenunpoBanms. 1 1
143 [IpousBonnbie snemMenTapHbix QyHkumii. [IpaBuna quddepenurpoBanus. 1 1
144 [IpousBoanbie semenTapubIX GyHkuuid. [IpaBuna nuddepeHunpoBaHms. 1 1
145 [IpousBonHble 3nemMeHTapHbIX QyHKuMid. [IpaBunia nuddepenurpoBanus. 1 1
146 [IpousBoanbie aneMeHTapHbIX GyHKIMN. [IpaBuna nuddepeHunpoBanms. 1 -
147 [IpousBonHble 3nemMeHTapHbIX QyHkuMid. [IpaBuna nuddepenurpoBanus. 1 1
148 KacarenbHas k rpaduky QyHKIMH. 1 1
149 KacatenpHas k rpaduky QyHKIUH. 1 1
150 KonTposbHas padora no teme «IlpousBoanasy». 1 1
151 Touku skcTpemMyMa (MaKCUMyMa U MUHUMYMa). 1 1
152 HccnenoBanue aneMeHTapHBIX (PYHKIMI HA TOUKH SKCTpEMyMa. 1 1
153 HccnenoBanue aneMeHTapHBIX (PYHKIMI HA TOUKH SKCTpEMyMa. 1 1
154 Haxoxaenne HauboIb11ero 1 HaUMEHbIIEro 3HaYeHHs] PYHKIIMU € TIOMOIIBIO TIPOU3BOHOM. 1 1
155 Bropas npousBoHast, ee reomeTpuueckuii 1 pusnyeckuii cmpict. I[loctpoenne rpagukoB QyHKIHIA ¢ TOMOIIBIO -
IIPOM3BOJIHBIX. '
156 Haxosxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (PYHKIIMH C TIOMOIIBIO TTPOU3BOTHOM. 1 1




157 Haxosxnenrne HanOoJbIIero 1 HAMMEHBIIETO 3HaUYeHUsT (DYHKIIMHU C TIOMOIIBIO POW3BOTHOM. 1 1
158 Haxosxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKIIMH C TIOMOIIBIO TTPOU3BOTHOM. 1 -
159 KonTposbHnasi padora no teme «McciaenoBanue GyHKuuin. 1 1
MuororpanHuku (164) 16 16
160 Bunel MmHOrOrpanHukoB. PazsepTku MHOrorpanHuka. Kpatdaiimme myTH Ha MOBEPXHOCTH MHOTOTPaHHHKA. 1 1
161 [Ipu3ma. HaknoHHbIE IPU3MBL. 1 1
162 [lepnennukynspHoe cedyeHUe MPU3MBI. 1 1
163 [Tupamuna. Buasl nupamu. YcedeHHas mupamMua. 1 1
164 DeMeHTHI PaBWIIbHOM mupaMuabl. [IupaMusl ¢ paBHOHAKIOHEHHBIMHA PEOpaMu M IPaHsIMH, UX OCHOBHBIE CBOICTBA. 1 1
165 Terpasrap. Buasl Terpa’npos. 1 1
166 PaBHorpannsiii rerpasap. [lpsmoyronbHelil TeTpasap. Meauansl 1 OMMeANaHbI TETPadIpa. 1 1
167 HoctpanBanue TeTpasapa 10 napasuiesenumnea. 1 1
168 OpTONEHTPUYECKUH TeTpadip, KAPKACHBIN TeTpadIp. 1 1
169 [IpaBuibHBIE MHOTOTPAaHHUKH. 1 1
170 Teopema Ditnepa 11t MPaBUJIBHOTO MHOTOTPaHHUKA. 1 1
171 JIBOMICTBEHHOCTD MTPaBUIIbHBIX MHOIOTPaHHUKOB. [101many noBepXHOCTEH MHOTOIPAHHUKOB. 1 1
172 JIBOMCTBEHHOCTH MPAaBUIIbHBIX MHOTOTPAHHUKOB. 1 1
173 KonrpoabHas padora nmo reme «MHOIOrpaHHUKH». 1 1
174 Pemenne 3amau 1 1
175 Pemenue 3amau 1 1
KommiekcHble yncia (9 4.)(mpumeyanue) 9 0
176 [lepBruHBIE IpEICTABICHUSI O MHOKECTBE KOMIUIEKCHBIX Yncell. JIefiCTBHS ¢ KOMITJIEKCHBIMH YHCIIAMH. 1 -
177 KoMInekcHo conpsKeHHbIE YHca. 1 -
178 Moaysnb 1 apryMeHT KOMIUJIEKCHOTO YHUCIIa. 1 -
179 Tpuronomerpuueckas GopmMa KOMIUIEKCHOTO YHCIIA. 1 -




180 Tpuronomerpudeckas hopmMa KOMIUIEKCHOTO YHCIIA. 1 -
181 Pemenve ypaBHEHUI B KOMIIEKCHBIX YHCIIAX. 1 -
182 JeicTBUS ¢ KOMIUIEKCHBIMH YHCTIAMHU. 1 -
183 JleHicTBUS ¢ KOMILJICKCHBIMHU YHCIAMH. 1 -
184 KonTpoJsbHasi padora mo teme «KoMmnjieKcHbIe YMCIa» 1 -
KomOunaropuka u BepositHocTs (104) 10 6
185 Hcnonws3oBanue TaOIUIl U 1UarpamMm JJis PEACTaBICHUS JaHHBIX. 1 1
186 Penienue 3a1a4 Ha NPUMEHEHUE ONUCATENBHBIX XaPAKTEPUCTUK YUCIOBBIX HAOOPOB: CPETHUX, HANOOIBILIETO U 1 1
HaMMEHBIIIETO 3HAYCHUs, pa3Maxa, TUCTIEPCHH U CTaHAAPTHOTO OTKIOHEHHSI.
187 Brrunciienne BepoaTHOCTEH HE3aBUCUMBIX COOBITHH. BrIuncieHne 4acToT U BepOsSTHOCTEH coObITHI. Brruncienue 1 1
BEPOSITHOCTEN B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU HUcXo1aMu. Vcnonabp30BaHne KOMOMHATOPUKY.
188 Hcnonb3oBanue GopMyIibl CIOKEHUs BEPOATHOCTEH, AuarpamMm Ditniepa, JepeBa BeposiTHOCTeH, hopmyibl bepHysu. 1 1
189 Hcnonb3oBanue GopMyIibl CI0KEHUS BEPOSTHOCTEH, tuarpaMm Dilsiepa, epeBa BeposTHocTel, hopmyisl bepHymu. 1 1
190 BeposTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM. 1 1
191 VYcnoBHas BepoaTHOCTb. [IpaBuiio yMHOXKEHHS BEPOSITHOCTEH. 1 1
192 VYcnoBHas BepoaTHOCTS. [IpaBuiio yMHOXKEHHSI BEPOSITHOCTEH. 1 1
193 ®opmyna noaHou BepoaTHocTH. PopMmyna baiieca. 1 1
194 Kontpoabnas padora no reme «KoMOMHATOPHKA M BEPOATHOCTb)» 1 1
IMoBTopenue (10=6+44 ) 6 20
195 [ToBTOpEHUE(reomeTpus) 1 2
196 [ToBTOpenue (reomerpusi) 1 3
197 [ToBTOpEHME 1 2
198 [ToBTOpenue 1 3
199 Htorosas koHTpoJbHAs paboTa o yueOHOMY npeameTy «MaremaTuka: anredpa U Havaia aHaiau3a, TeOMETPHUS» 3a KypC 1 1




10 kmacca (MpoOMeKyTOUHasT aTTeCTaIlUs

200 [ToBTOpEeHune 1 3
201 [ToBTOpEHUE (reomeTpust) 1 2
202 [ToBTOpeHue (reomeTpus) 1 2
203 [ToBTOpEeHune 1 1
204 O06o06marmuii ypok 1 1
204 170




KanennapHo-rematudeckoe nianuposanue 11 kimacc 6a30Bbli ypOBEHb

Ne Pa3nen. Tema Koi-Bo 4yacos

1 2 3
IoBTOpenue marepuana 10 kiaacca (44)
1 TpuroHomeTrpudyeckre ypaBHEHUSI 1 HEPABEHCTBA 1
2 [IpousBoaHas.. 1
3 IIpuMeHeHne NpoOu3BOJHOM. 1
4 Bxoanas koHTpoJsbHas padbora 1
MHuorousiens! (74)
MHoro4jieHsl OT OAHON NEepeMEHHON
5 1
6 MHOro4ieHsl OT OJHON NEPEMEHHOM 1
7 MHorouneHsl OT HECKOJIBKUX EPEMEHHBIX 1
8 MHoOrouneHsl OT HECKOJIBKUX NEPEMEHHBIX . 1
9 YpaBHEHHUS BBICHIUX CTEIICHEH . 1
10 YpaBHEHUS BBICIIMX CTENIEHEN 1
11 Konrtpoabsnas padora no reme '""MHorouienst". 1
BexTopsbl B npocrpancrie (04)
[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1
CnoxxeHue 1 BhluMTaHue BeKTOpoB. CyMMa HECKOJIbKUX BEKTOPOB. ¥ MHOKEHUE BEKTOPA Ha YKCIIO 1
CrnoxeHue 1 BhIUUTaHue BEKTOPOB. CyMMa HECKOJIbKUX BEKTOPOB. Y MHOKEHUEBEKTOPAHAYHCIIO. 1
Kommnianapuseie Bexkropa. [IpaBuno napamienunena Pa3znokeHne BEKTOpa MO TPEM HEKOTUIAHAPHBIM 1
BEKTOPaM..

Kommianapusie Bexkropa. [IpaBuno napamienuneaa Pa3znokeHue BEKTOpa Mo TPeM HEKOIUTAHAPHBIM 1

BEKTOPaM.




KonTposbHas padora no teme ""BekTopbl B mpocTpancTBe'.

Crenenn u kopHu. Crenennnie pynkuuu (184)

12 [TonsiTHE KOPHSA N-OM CTENEHU U3 JEHCTBUTEIBHOIO YUCIIA 1
13 ITonsiTHE KOPHS N-OM CTENEHU U3 IEHCTBUTEIIBHOIO YHCIa 1
14 DYHKIUU Y = %, UX CBOMCTBA U TpaduKH. 1
15 OyHKIUYN Y = X, UX CBOMCTBA U rpaduku 1
16 OyHKIMM Y = %, UX CBOICTBA U rpapuku 1
17 CaolicTBa KOpHS N-i creneHu 1
18 CaolicTBa KOpHs n-i creneHu 1
19 CBoiicTBa KOpPHS N-U CTENEHU 1
20 [TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAXKEHUN 1
21 [TpeoOpa3zoBanre UppaMOHATIBHBIX BhIPAXKEHUN 1
22 [TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAXKEHUN 1
23 KonTtposabHnas padora no reme «CTeneHu 1 KOpHI» 1
24 [TonsiTve cTeneHu ¢ J00bIM palliOHAIBHBIM I10Ka3aTeIeM 1
o5 [TonsiTve cTeneHu ¢ J0O0BIM PallMOHAIBHBIM MOKa3aTeneM . CTeneHHast pyHKIHS U ee CBOWCTBA U 1
rpadux.
26 ITonaTHe cTenenu ¢ I00BIM pallMOHAIbHBIM NOKa3aTeneM .CTeneHHas GyHKIUsS U ee CBOHCTBA U 1
rpaguk.
27 CrenenHble QyHKIIUHU, UX CBOWCTBA U TpaduKu 1
28 CrenenHble QyHKIIUHU, UX CBOMCTBA U TpaduKH 1
29 Kontpoabnas padora no reme " Crenenuble pyHkuum'. 1
Metoa koopauHat B npocrpancrse (154)
§ 1. KoopauHaThbl TOYKHM U KOOPAUHATHI BEKTOpPa
30 [IpssmoyronbHas cucteMa KOOpAUHAT B IpocTpaHcTBe . KoopanHatel BekTopa. CBsA3b MEXKAY 1

KOOpJAuHaTaM BCKTOPOB U KOOPpAUHATAMHU TOYCK.




31 [Ipocreiimme 3aa4u B KOOpIUHATAX. 1
32 [Ipocretinue 3aa4u B KOOpJAMHATAX. . 1
33 VYpaBuenue chepsl. 1
§ 2. CxaasipHOe npon3BeieHHe BEKTOPOB
34 Yrois Mexay BEKTOpaMHU 1
35 CxkansipHoe MPOU3BEICHHE. 1
36 . CkanspHoe pou3BeicHuEe BEKTOPOB . 1
37 Boruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMH . 1
38 Borunciienue yriioB Mex1y NpsIMbIMU U IJIOCKOCTSIMU 1
39 VYpaBHeHHE MIIOCKOCTH 1
40 § 3. /IBuzkenust 1
IlentpanbHas cummerpusi. OceBasi CHMMETPUS
41 . 3epkanpHas cummerpus. [lapannenbHblil mepeHoc 1
42 [IpeoOpa3oBanue no1o0ust, FOMOTETHSI. DIIEMEHTBI T€OMETPUHN Macc. 1
43 KonTtpouabHnas padora no teme '""MeToa KOOPAMHAT B IPOCTPaHCTBe'.. 1
44 3auet o Teme: «MeTo; KOOpIMHAT B MPOCTPAHCTBEY 1
IMoxka3zatenbHas u Jorapupmuyeckasi pynkunu( 244)
45 [Toka3zarenbHas GyHKIMS , €€ CBOWCTBA U IpaduK. 1
46 [Toka3zarenbHast QyHKIMS ., €€ CBOHCTBA U TpaduK. 1
47 IIpocreiimne nmokasaTenbHbIe YpaBHEHUS 1
48 [Tpocreiimme noka3zaTenbHbIE YPAaBHEHUS. 1
49 [Ipocreiimue nokazareabHble HEPABEHCTBA. 1
50 [Ipocreiinne noka3aTeabHbIE HEPABEHCTBA. 1
51 [Tonsarue norapugpma 1
52 1

Jlorapudgm.




53 JlecATHYHBIN M HATYPATbHBIN JIOTapU(M. 1
o4 Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA U rpaduk 1
55 Jlorapudmuueckasi pyHKIUSA U ee CBOICTBA U rpaduk. 1
56 KonTpoabHnas padora no teme «Iloka3zaresbHas u JorapupmMmudeckas GyHKIHH) 1
57 CgoiicTBa Jiorapudma.. 1
58 CsoticTBa orapupma. 1
59 CsoiicTBa norapugma. 1
60 Jlorapudmuueckue ypaBHEHUs 1
61 Jlorapudmuueckue ypaBHEHHs 1
62 Jlorapudmuueckue ypaBHEeHUs 1
63 Jlorapudmuueckre HEpaBeHCTRA. 1
64 Jlorapumuueckre HepaBeHCTBA. 1
65 Jlorapugmuueckue HepaBeHCTBA. 1
66 JuddepenunrpoBanue nokazaTeabHON U JorapupmMuueckon GyHKIUM 1
67 JuddepenunrpoBanue nokazaTeabHON U JorapupmMuueckon GyHKIUM 1
63 KontpoabsHnasi padora no teme "I[loka3zarejibHble H JIorapupMuyecKue ypaBHeHUS U 1
HepaBeHcTBa''.
Huannap, konyc, map (224)
69 § 1. uaungp
ITonsiTne nunuHIpa.

70 [Lmomaae MOBEpXHOCTH HMJIMHAPA

71 [Tnomaas MOBEpXHOCTH IMIIMHAPA 1
72 § 2. Konyc 1

[TonsiTue KoHyca
73 1

[Tonstue konyca. [limonmaae MOBEPXHOCTH KOHYCA.




74 VY CeuCHHBIMKOHYC 1
75 CeueHuns LWIMHIpA, KOHyCA U 111apa. 1
76 § 3. Cpepa 1
Cdepa n map. Bzaumnaoe pacronoxenne chepbl U TUIOCKOCTH.
7 B3anmHuoe pacrionosxeHue cepbl U TIOCKOCTH. 1
8 Kacarenbnast minockocts k chepe. [Tnomans chepsi. 1
79 DJIeMEHTHI CHEPUIECKON TeOMETPHH. 1
80 Bsaumnoe pacnonoxenue chepsl U IpIMOil. 1
81 Cdepa, BurcanHas B IUJIMHIPUIECKYIO TIOBEPXHOCTh 1
82 Cdepa, BrrcaHHas B IUIMHAPHIECKYIO TOBEPXHOCTS . 1
83 Cdepa, BuricanHasi B KOHUYECKYIO TIOBEPXHOCTD. 1
84 Cdepa, BrricanHass B KOHUYECKYIO IOBEPXHOCTb. 1
85 Onnunc, runepboia u napadona 1
86 Onnurc, runepbona u mapadoia 1
87 CeueHus NWIMHAPUYECKON TOBEPXHOCTH. 1
83 CeueHMst KOHMUECKON TOBEPXHOCTH 1
89 KonTpoubnast pabora no teme " Humnap. Konyc. Ilap". 1
90 3auer o Teme: «ummHap, KOHYC U Iap» 1
IlepBooOpa3nasi u mHTErpaj (74)
91 [TepBooOpaznas. HeompeneneHHblii HHTErpaJl. 1
92 [TepBooOpazHble 31EMEHTAPHBIX PYHKIIMMA 1
93 OnpeneneHHblii HHTErpall.. 1
94 Onpenenennpiii uaTErpal. [nomans kpuBonuHeitHOM Tpanenuu. Popmyna Hetotona-Jleitoauia 1
95 [Tnomane kpuBonMHEHHOH Tpaneruu. @opmyna Heiorona-Jleiibaua. 1
96 1

Brruncnenue miomazaei miockux Guryp u 00beMoB Tel BPAIIEHHUS C TOMOIIBI0 HHTETpaia




97 KonTpoabHasi padora no teme "[lepBooOpasnas u uarerpaa’. 1
Oo0bemblI Te (204)
98 § 1. O0beM NPSIMOYTOJILHOTO MapaJlieienuneaa 1
[Tonsitne 06beMa. OOBEMIIPAMOYTOJILHOTO MTapajuIeIenuIe/a
99 .O0BEM NIPAMOYTOILHOTO Napajieienunena 1
2. O0beMBbI NPSIMOIf NPU3MBI U IHUJIMHAPA
100 OO0BEM IIPSIMOI TIPH3MBI. 1
101 O6beM IPSIMON TTPU3MBI. 1
102 O6bem nmnuHapa BeiBog gopmyn 06beMOB MPSIMOYTOIBHOTO MapauieIenUune1a, IPU3MbI. 1
103 O6beM mpsimoit ipu3Mbl. OOBEM IUIIMHIPA . 1
§ 3. O0bEMBI HAKJIOHHOH PU3MBbI, MMPAMHUAbI M KOHYca Brruncienne o0bEMOB Tell C
104 1
MTOMOLIBIO OMPEEIEHHOT0 HHTErpasa.
O0BbeM HAKIIOHHOHN MPU3MBI.
105 P 1
106 O0BeM upamMu B! 1
107 O6beM konyca. Teopembl 00 OTHOIIEHHUSIX 00BEMOB. 1
108 [Tpumenenue Gpopmysn 00bEMOB T€OMETPHUUECKUX TeJl TIPU PEIICHUH 3a/1a4 1
109 [Tpumenenne popmy 00bEMOB TEOMETPUIECKUX TN TIPU PEIICHUH 3a/1a4. 1
110 § 4. O0beéM mapa u miIoAAL chepbl 1
O6wem mapa I[Ipumenenue Gopmys1 00bEMOB NP PEIICHUH 3a]1a4.
111 O6bem rapa.. 1
112 OO6BbEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOSI M IAPOBOTo cekTopa.lIpuinoxkeHus uHTerpana K 1
BBIUHCIICHUIO 00BEMOB U MOBEPXHOCTEH Tel BpalieHus. [[puMenenne 00beMOB IpH pellieHnH 3ajay.
113 OOBEMBI MAPOBOTO CETMEHTA, MIAPOBOTO CIIOS M MApoBOTo cekTopa. [lnomans chepsr 1
114 OTtHomeHrne 00BEMOB U TUIONIAICH MOBEPXHOCTEH MOT0OHBIX UTYD. 1
115 1

OTtHomeHre 00BEMOB U TUIONIAICH MTOBEPXHOCTEH MOJOOHBIX GUTYD




116 KonTpoabHasipadora nmo teme «QO0beMbl TE» 1
117 3auer o reme: «OOBEMBI TSI 1
DJieMeHThI TeOPUH BEPOATHOCTEH M MaTeMATHYECKO# CTaTUCTHKHU (64)
118 BepositTHOCTB M reomeTpust 1
119 BepositTHOCTB M reomeTpust 1
120 HezaBucrMbie NOBTOpEHUS UCTIBITAHUN C ABYMS UCXOJaMU 1
121 HezaBucumblie MOBTOpEHUs UCIIBITAHUH C IBYMS ICXO/aMU 1
122 Craructudeckre MeToibl 00paboTku HHpOpMaUK 1
123 Craructuueckue MeTo/ibl 00padoTKH UH(pOpMaLUU 1
YpaBHenusi u HepaBeHcTBa. CHCTEMBbI YPABHEHHUII U HePaBeHCTB (224)
124 PaBHOCUIIBHOCTD YpaBHEHHIA 1
125 PaBHOCWIBHOCTH ypaBHEHUI 1
126 OO61re MeTOIbI pelIeHus] ypaBHEHU 1
127 OO61re MeTOIbI pelIeHus] ypaBHEHU I 1
128 OO61re MeToIbpl peleHusl ypaBHEHU I 1
129 PaBHOCHIIBHOCTH HEPaBEHCTB. 1
130 PaBHOCHIIBHOCTH HEPABEHCTB.. 1
131 Pemenne ypaBHEHUI 1 HEPABEHCTB, COJIEPKAIINUX TTEPEMEHHYIO TTO/T 3HAKOM MOJTYJIS. 1
132 Pemenue ypaBHeHU 1 HEPABEHCTB, COIEPKAIIMX MTEPEMEHHYIO MO 3HAKOM MOIYJIS . 1
133 KonTpoJsabHasi pabéora no treme «YpaBHeHHsI M1 HEPABEHCTBA» 1
134 VYpaBHEHHs 1 HEPABEHCTBA CO 3HAKOM PaJIUKaa. 1
135 VYpaBHEHHs 1 HEPABEHCTBA CO 3HAKOM PaJIUKaa. 1
136 VYpaBHEHUs 1 HEpABEHCTBA CO 3HAKOM paJIMKaa. . 1
137 VYpaBHEeHMS U HEPABEHCTBA C ABYMS [IEPEMEHHBIMHU. 1
138 1

VYpaBHEeHMS U HEPABEHCTBA C ABYMS [IEPEMEHHBIMHU.




139 JlokazarenbCTBO HEPABEHCTB 1
140 CucreMbl ypaBHEHUH. 1
141 CucreMbl ypaBHEHUH. 1
142 CucreMbl ypaBHEHHIA. . 1
143 CucreMbl ypaBHEHUH. 1
144 KonTtpouabHnas pa6ora no treme «CucremMbl ypaBHEeHH . 1
145 3azaqyu ¢ napaMeTpami. 1
Oo6o6maruee nopropenne (14u+11yq)
146 [ToBrOpenue Temsl « TpUroHOMETpUYECKHE YPABHEHUSY. 1
147 IToBTOpeHue TeMbl « TpuroHomMeTpuYeCKUe ypaBHEHU 1
148 IToBTOpeHue TeMbl « TpuroHomMeTpuYeCKUE ypaBHEHUS 1
149 [ToBTrOpenue Temsl « TpUrOHOMETPUYECKHE HEPABEHCTBA 1
150 IToBTOpEHME TEMBI « . TPUTOHOMETPUUECKNE HEPABEHCTBA» 1
151 IToBTrOpenue Temsl «lIpuMeHeHE TPOU3BOAHON. 1
152 [ToBTOpenue temsl « IIpumenenne mpou3BOIHOW. 1
153 [ToBTOpenue Temsl « IIpumenenne npou3BOAHON. 1
154 [ToBTOopenue Temsl « Jlorapudmuyeckre u MoKa3aTesbHble YpaBHEHUS» 1
155 [ToBTOpenue TeMsl « Jlorapupmudeckue u nokasareabHble ypaBHEHHS 1
156 [ToBTOpeHue TeMsbl « Jlorapupmudeckre U MokazareiabHble YPaBHEHUS . 1
157 [ToBTropenue Temsl « Jlorapudmuyeckre u MoKa3aTebHbIe HEPAaBEHCTBA» 1
158 [ToBTOpenue Tembl « Jlorapudmuueckue u moka3zaTelbHbIE HEPABEHCTBA» 1
159 IToBTOpEeHME TeMsl « Perienne miaHuMeTpUIecKuX 3a1a49» 1
160 IToBTOpEeHME TEMBI « Pemenue ctepeoMeTpu4ecKux 3a1a4» 1
161 Hrorosasi KOHTpOJIbLHast padoTa mo yueOHomMy npeamery «MaremaTnka: ajaredpa u HadaJjia 1

aHaJIm3a, reomeTpus» 3a Kypc 11 kiacca (IpoMesKyTOYHAS aTTeCTALMS)




162 [ToBTOpenue Tembl «PanroHaIbHBIE BBIPAKEHUS» 1
163 [ToBTOpenue Temsbl « [lepBooOpa3Has u HHTErpaI» 1
164 IToBTOpEeHME TEMBI « PelieHne miaHMMETPUUECKUX 3a1a9» 1
165 IToBTOpEeHMe TeMbl « Perienne miaHuMeTpUIecKuX 3a1au» 1
166 [ToBTOpenue Temsl « Penienue crepeoMeTpuuecKkux 3a1au» 1
167 [ToBTOpenue Tembl « Perenue crepeoMeTpuiecKux 3aauy 1
168 [ToBTOpeHue Tembl « Perienne crepeoMeTpruuecKux 3a1au» 1
169 [ToBTOpeHue Tembl « Perienne crepeoMeTpruuecKux 3agau» 1
170 O6o0maromuii ypok 1
Kanennapno-remarndeckoe minanuposanue 11 kiaace (yri)
No Paznen. Tema Kon-Bo vacoB
1 2 3
IHoBTOpenune marepuana 10 kiaacca (44)
1 TpuroHomeTprueckue ypaBHEHHs] 1 HEPABEHCTBA 1
2 [TpousBoaHas.. 1
3 [IpuMeHeHnne npou3BOIHOM. 1
4 BxonHas koHTposibHas paboTa 1
Mmuoroujensl (104)
5 o . 1
MHoro4ieHsl OT OJHOU EPEMEHHON
6 MHOrouseHs! OT OJJHON IEPEMEHHOMU . 1
7 MHOTO4IEHBI OT OJTHOM IMEpEMEHHON 1




8 MHOTO4ICHBI OT HECKOJIBKUX TIEPEMEHHBIX 1
9 MHoOrousieHs! OT HECKOJIBKMX MEPEMEHHBIX . 1
10 MHoOrouseHsl OT HECKOJIBKUX IIEPEMEHHBIX . 1
11 v o 1
paBHEHUS BBICUIMX CTEHEHEH .
12 v o 1
paBHEHHUs BBICUIMX CTEHEHEN
13 o 1
VYpaBHEHMS BBICUIMX CTENIEHEN
14 KonTposbHnas padora no teme "MHorouwienn'. 1
BekTopsbl B npocTpancTie (64)
15 [TonsaTne BexTopa. PaBeHCTBO BEKTOPOB 1
16 CrnosxeHue 1 BelYMTaHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. Y MHOYKEHUE BEKTOpPA Ha YUCIIO 1
17 CrnoxeHue 1 BblYUTaHUE BeKTOpoB. CyMMa HECKOJIbKUX BEKTOPOB. Y MHOKEHUEBEKTOPAHAUHUCIIO. 1
18 Kowmrmutanapusie Bexropa. [Ipasuiio napamnenunena PasnoskeHue BEKTOpa 10 TPEM HEKOIUIAHAPHBIM 1
BEKTOpaM.
19 Kommutanaphsie Bextopa. [Ipasriio napamnenunena PasnoskeHue BEKTOpa 10 TpeEM HEKOIUIaHAPHBIM 1
BEKTOPaM.
20 KonTpoJsbHasi pabora no teme "Bexkropsl B mpocrpancrse'. 1
Crenenu u kopHu. CreneHnble pyHKUHH (244)
21 . . 1
ITonsiTvie KOpHS N-0M CTENEHU U3 IEHCTBUTEIBHOTO YHCIa
22 [TonsTHE KOpHS N-01 CTENEHU U3 IEHCTBUTENBHOIO YHCIa 1
23 OYHKIMH Y = %, UX CBOMCTBA U rpaduKH. 1
24 OyHKIUHU Y = X, UX CBOICTBA U rpaduku 1
25 @yHKIMH Y = %, UX CBOMCTBa U IrpaduKu 1
26 CaolicTBa KOpHs N-i CTENEHN 1
27 CBoiicTBa KOpHS N-i CTETICHH 1
28 CBolicTBa KOpHS n-i cTeneHu 1
29 [IpeoOpazoBanre upparmoOHAIBHBIX BIPAKESHUN 1




30 [IpeoOpazoBanre upparmoOHAIbHBIX BIPAKESHUN 1
31 [IpeoOpazoBanre upparmoOHAIbHBIX BhIPAKESHUN 1
32 [TpeoOpa3oBanue UPPATUOHAIBHBIX BBIPAKCHUN 1
33 KonTpoJsbHasi padora no teme «CTerneHd H KOPHI» 1
34 [ToHATHE CTENEHH C JIFOOBIM PAIMOHAIBHBIM ITOKA3aTelIeM 1
35 [TonsiTHE CcTENEeHH C MOOBIM pallMoOHATFHBIM NoKa3areneM CreneHHas GyHKIMS U €€ CBOWCTBA U 1
rpadux.
36 [ToHsiTHE CTENEHH C TIOOBIM pallMOHATLHBIM TIOKa3aTesneM CreneHHast GyHKIMS U €€ CBOWCTBA U 1
rpaduk.
37 [TonsiTHE cTeneHH ¢ J00bIM pallMOHAIbHBIM NOKa3aTeneM VppalnuoHaibHble ypaBHEHUS. !
38 Crenennble QyHKIMH, UX CBOWCTBA U TpapUKu 1
39 Crenensble QyHKIIMH, X CBOMCTBA U TpapUKU 1
40 Crenennble QyHKIIMH, X CBOMCTBA U TpapUKU 1
4l CrenenHble QyHKINHU, X CBOMCTBA U TpaduKH 1
42 N3BneueHune KOpHeH U3 KOMIUIEKCHBIX YHCEIL. 1
43 M3BrieueHre KOpHEN U3 KOMIIJIEKCHBIX YHCEI 1
44 KonTposbHnas padéora no teme " Crenennble pyHkuun'". 1
Metoa koopauHat B npocrpancrse (154)
45 § 1. KoopauHaThl TOYKH M KOOPAUHATHI BEKTOpa 1
[TpsamoyronbHas cucTeMa KOOpJAHHAT B pocTpancTBe .KoopanHatel BekTopa. CBsI3b MEXKAY
KOOpJWHATaMU BEKTOPOB U KOOPIUHATAMH TOYEK.
46 [Tpocreiimme 3agaun B KOOpAMHATAX. 1
47 [Ipocreiimive 3a1aun B KOOpAUHATAX. . 1
48 VYpaBHenue chepsl. 1
49 § 2. CxajsipHOe pou3Be/ieHNe BEKTOPOB 1

Yron mexay BEKTOpaMu




50 CxkansipHO€ MMPOU3BEICHHE. 1
51 . CxansipHO€ MPOU3BEICHUE BEKTOPOB . 1
52 Brruncienue yrioB Mexry IPSIMBIMH U TUTOCKOCTSIMH . 1
53 Brruncnenue yrioB My MpsIMbIMU U TJIOCKOCTSIMU 1
>4 Y paBHEHUEIIJIOCKOCTH 1
95 § 3. IpuokeHus 1
LenTtpanpHas cummerpusi. OceBasi CHMMETPHS
56 . 3epkanbpHasicummertpus. [lapamiensHbiiinepeHoc 1
57 [TpeoOpa3zoBanre mo100Us, TOMOTETHS. DIEMEHTHI T€OMETPUU Macc. 1
58 KontposbHnas padora mo teme "'MeToa KOOPAMHAT B MPOCTPaHCcTBe' .. 1
59 3auet no Teme: «MeToJ] KOOPAUHAT B IPOCTPAHCTBEY 1
IHoka3aTenbHas u orapupmmuyeckas Gpynkuuu (314)
60 . 1
[ToxazarenbHast QyHKIINS, €€ CBOWCTBA U TpaduK
61 [TokazarenbHas pyHKIMS U €€ CBOMCTBA U TpaduK. 1
62 [TokazarenbHast QyHKIINS U €€ CBOWCTBA U rpaduK. 1
63 o 1
[Ipocreiimue nmoka3areabHbIE YPaBHEHHS
64 . 1
[Ipocreiimme noka3arenbHbIE YPaBHECHHS
65 I o 1
pocTeiiiie noka3aTenbHble YpaBHEHUS.
66 o 1
[Ipocreiimme noka3aTeabHbIE HEPABEHCTBA.
67 . 1
[Ipocreiimme noka3aTeabHbIC HEPABEHCTBA.
68 [TonsiTue norapudma 1
69 Jlorapudm. 1
70 o o 1
JlecsITUUHBIN U HATYpaJIbHBIN JTorapu@m.
1 Jlorapudmmueckas GyHKIMS U €€ CBOHCTBA U rpaduK 1
72 1

Jlorapugmuueckasi pyHKIUS U €€ CBOICTBA U rpaduk.




3 Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA U TPpaduK. 1
74 KonTpoansHnas padora no teme «Iloka3arenbHas u jorapupmuyeckas pyHKIMI) 1
[E CgoiicTa orapudma.. 1
6 CgoiicTBa Jiorapudma. 1
" CgoiicTBa Jiorapudma. 1
8 CaoticTBa norapupma. 1
9 Jlorapugmuueckue ypaBHEHHUs 1
80 Jlorapugmuueckue ypaBHEHHUs !
81 Jlorapugmuueckue ypaBHEHHS 1
82 Jlorapugmuueckue ypaBHEHHUs 1
83 Jlorapugmuueckue HepaBeHCTBA. !
84 Jlorapudmuueckre HepaBeHCTBA. 1
85 Jlorapugmuueckue HepaBeHCTBA. 1
86 JuddepenunrpoBanue nokazaTeabHON U JorapupmMuueckon GyHKIUM 1
87 JuddepenunrpoBanue nokazaTeabHON U JorapupmMuueckon GyHKIUM 1
88 nddepenupoBanue MOKa3aTeILHON U JJorapupMUIecKon KOUU 1
P P P yH
89 JuddepenunrpoBanue nokazaTeabHON U JorapupMUUecKon GyHKIUN 1
90 KonTpoubnasi padora no teme "[lokasarenbHble U JJorapupmudeckue ypaBHeHUs 1 1
HepaBeHCTBa''.
Huanuap, konyc, map (224)
91 § 1. Huaunap 1
[TonsTHE IMIMHIpA.
92 [Tnomanb MOBEpXHOCTH LIMIIMHAPA
93 1

[Tnomaas MOBEPXHOCTH ITUIMHAPA




94 § 2. Konyc 1
ITonsTue konyca

95 [Tonsitue konyca. [10M1a1P TOBEPXHOCTH KOHYCA. 1

96 Y CeuCHHBIMKOHYC 1

97 CeueHust IWIMH]Ipa, KOHYCA U 11apa. 1

98 § 3. Cdepa 1
Cdepa n map. Bzanmuoe pacnonoxenne cepsl U MIIOCKOCTH.

99 B3anmHoe pacriosiosxeHue cepbl U IUIOCKOCTH. 1

100 KacarenbHas miockocts k cdepe. [Tnomans cheps. 1

101 DneMeHTHI ChepUIECcKOil reOMETPHH. 1

102 B3aumuoe pacmonoxenue chepsl U IpsIMOH. 1

103 Cdepa, BiucanHasi B HUIMHIPUYECKYIO TIOBEPXHOCTh 1

104 Cdepa, BiucanHas B IMIMHIPUYECKYIO TOBEPXHOCTH . !

105 1
Cdepa, BucaHHasi B KOHHYECKYIO TTOBEPXHOCTb.

106 1
Cdepa, BnucaHHasi B KOHUYECKYIO TOBEPXHOCTb.

107 Onnunc, runepboina v napadona L

108 D, runepoosia u mapadoa 1

109 1
CedeHus NWIMHAPUYECKON TOBEPXHOCTH.

110 CeueHMss KOHMUECKOM TOBEPXHOCTH 1

111 Kountpoasnas padora no reme " Huaunap. Konyc. lap". 1

112 3auer no teme: «{unmuHIp, KOHYC U AP 1

IlepBooGpa3nas u nuaTerpaJ (94)

113 o 1
[TepBoobOpaznas. HeomnpeneneHHbli HHTErpall.

114 [TepBooOpa3Hble 3JIEMEHTApHBIX (PYHKITUH 1

115 [lepBooOpa3Hbie 3r1eMEHTAPHBIX (QYHKIIUHA. 1

116 OnpeneneHHbIi HHTErpall.. 1




117 Onpenenennpiii uaTerpal. [lnomanas kpuBoauHeHOM Tpanenun. @opmyna Herotona-Jleitoauia 1

118 [Tnomanp kpuBonuHelHoM Tpaneuuu. @opmyna Herotona-JleiiOHuna. 1

119 Brruucienue miomnaaen miockux Guryp 1 00beMOB T BPAIICHUS C TIOMOIIbIO HHTErpajia 1

120 Brraucnenue miomniaaei miockux Guryp u 00beMoB Tel BPalleHHs ¢ TIOMOIIbIO HHTErpaa. 1

121 KonTpoubHnas padora no teme "IlepBooOpasHas u unrerpan". 1

Oo0bembl e (2049)

122 § 1. O6BEM IPAMOYTOJILHOTO NapaJliesenuiena 1
[Tonstue 06bpeMa. O6BEMIPIMOYTOJIBHOrONIApAJIIEIICTIUIIEAA

123 .O0BEMIPAMOYTOJILHOTONapaIeIenuIe 1a 1

124 2. O0bémMBbI NPSIMOIf NPU3MBI U HUJIMHAPA 1
O0beM MPSIMON TPU3MBI.

125 O06BEM NpsAMOI MPU3MBI. 1

126 O6nem munuHapa BeiBo hopmysn 00eMOB TPSIMOYTOJIBHOTO MapasuieNenuIeia, TpU3Mbl. 1

127 O06BeM npsimoit mpu3Mel. OOBEM HMIMHAPA . 1

128 § 3. O0bémMBbI HAKJIOHHOW NPHU3MBbI, MUPAMHUIbLI M KOHYca Brruncienue o0OBEMOB Ten ¢ 1
TIOMOIIIBIO OTIPENIEICHHOTO MHTErpaa.

129 OO0BEM HaKIIOHHOM MTPU3MBI. 1

130 O0BEM upamMu B! 1

131 O6bem konyca. Teopembl 00 OTHOLIEHHUSIX 00BEMOB. 1

132 [Tpumenenue popmysn 00bEMOB T€OMETPHUUECKUX TEJ IPU PELICHUH 3a/1a4 1

133 [Tpumenenne popmMysT 00bEMOB TEOMETPHUUECKUX TN IPH PEIICHUH 3a/1a4. 1

134 § 4. O0BEM mapa u MI0mAAL cepbl 1
O6wem mapa I[Ipumenenue Gpopmynn 00bEMOB NP PEIICHUH 3a/1a4.

135 1

O6beM mapa.




136 OOBbEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CIIOS U IapoBOTo cekTopa.llpuioxkenust uHTerpana K 1
BBIUKCJICHUIO 00bEMOB U IOBEPXHOCTEH Ten BpaieHus. [I[pumeneHe 00beMoB Npu peleHU  3a1a4.
137 OOBEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS M MIAPOBOTo cekTopa. Ilmomans chepbr 1
138 OTtHOmIeHne 0ObEMOB U TIOIIA/ICH TTOBEPXHOCTEH MOTOOHBIX PUTyD. 1
139 OTtHomeHrne 00BEMOB U TUIONIA/ICH TOBEPXHOCTEH MOJOOHBIX GUTYD 1
140 KourponbHasipadora no teme «O0beMbl TeJD» 1
141 3a4eT 1o Teme: «OOBEMBI T 1
DJjieMeHThI TEOPUH BEPOSITHOCTEH U MaTeMaTH4YecKOi cTaTUCTUKH (94)
142 BeposiTHOCT M TeoMeTpust 1
143 BepositHOCT M reomeTpust 1
144 He3aBucumbie MOBTOPEHUS UCTIBITAHUMN C ABYMS HCXOJaMHU 1
145 HezaBucuMble MOBTOpEHUS UCIIBITAHUHN C IBYMS HCXO/aMU 1
146 HesaBrucrnmMble TOBTOPEHUS HCIBITAHUN € JBYMS UCXOJaMU 1
147 Craructuueckre MeTo/ibl 00paboTKH UHpOpMaLUK 1
148 CraTtuctuuecknue MeTo/ibl 00paboTkH HH(pOpMaUU 1
149 l"ayccoBa kpuBasi. 3aK0H OOJBIINX YHCEI. 1
150 lNayccoBa kpuBasi. 3aK0H OOIBIINX YUCE. 1
YpaBHeHusi u HepaBeHcTBa. CucTeMbl YpaBHeHHH U HepaBeHCTB (334)
181 PaBHOCHMIIBHOCTD YpaBHEHUI 1
152 PaBHOCHIIBHOCTB ypaBHEHHUIM 1
153 PaBHOCHIIBHOCTB ypaBHEHHUM 1
154 PaBHOCHJIBHOCTH ypaBHEHUI 1
155 OO611re MeTO/Ibl peleHusl ypaBHEHU I 1
156 OO011re METOIbI peIIeHUs] YpaBHEHUH 1
157 OO0r1re METOIbI pelieHUsT YpaBHEHUH 1




158

PaBHOCHMIBEHOCTE HCPABCHCTB.

1
159 PaBHOCHJIBHOCTH HEPaBEHCTB. 1
160 PaBHOCHIIBHOCTH HEPABEHCTB. 1
161 Pemenne ypaBHeHU# 1 HEPABEHCTB, COACPIKALINX TIEPEMEHHYIO O] 3HAKOM MOTYJIA. 1
162 Pemenne ypaBHeHUI 1 HEPABEHCTB, COACPIKAIIMX IIEPEMEHHYIO 110]] 3HAKOM MOYIIS 1
163 Pemienne ypaBHeHUI 1 HEPAaBEHCTB, COJCPIKALINX EPEMEHHYIO 110/ 3HAKOM MOJIYJIS 1
164 KonTtpoabHnas padora no reme «Y paBHeHHs U HEPABEHCTBA) 1
165 YpaBHEHUS M HEPABEHCTBA CO 3HAKOM pajfKaa. !
166 YpaBHEHHS ¥ HEPABEHCTBA CO 3HAKOM pajfKaa. 1
167 YpaBHEHHUS U HEPABEHCTBA CO 3HAKOM pajJyKaa. 1
168 YpaBHEHHs M HEPABEHCTBA CO 3HAKOM paJIuKaa. 1
169 YpaBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMHU. 1
170 YpaBHEHHS U HEPABEHCTBA C IByMsI [IEPEMEHHBIMH. 1
171 Jloka3aTesnbCcTBO HEPABEHCTB 1
172 JlokazarenbCcTBO HEPABEHCTB 1
173 Jloka3aTelbcTBO HEPABEHCTB 1
174 Cuctembl ypaBHEHHH. L
175 Cucremsbl ypaBHEHUH. 1
176 CucreMbl ypaBHEHHH. 1
177 CucreMbl ypaBHEHHH. 1
178 KonTposbHas pabora no teme «CucreMbl ypaBHEHHI». 1
179 3amaun ¢ mapaMeTpamH. 1
180 3ama4yy ¢ napaMeTpamH. 1
181 3amaun ¢ mapameTpamH. 1
182 1

3agauu c mapaMeTpaMu.




183 3ama4yy ¢ napaMeTpamH. 1
Ooo0maroniee mopropenue (16u+54))
184 [ToBTOpenue Temsl « TpUroHOMETPUYECKHUE YPABHEHUSD. 1
185 [ToBTOpeHue TeMbl « TPUTOHOMETPUICCKHE YPABHEHUS» 1
186 [ToBTOpeHHE TeMbl « TPUTOHOMETPUYECCKHE HEPABEHCTBAY 1
187 IToBTOpeHue TeMBI « . TPUTOHOMETPUYECKHUE HEPABEHCTBA» 1
188 [ToBTOpenue tems! «lIpumeHeHne Mporu3BOIHOM. 1
189 IToBTOpeHue Tembl « [IpuMeHeHNE TPOU3BOTHONY. 1
190 [ToBTOpenue Temsbl « JlorapudmMuueckue 1 NoKa3aTelbHbIC YPaBHEHHS 1
191 [ToBTOpenue Temsbl « JlorapumMuuecKue u OKa3aTelbHbIE YPaBHEHUS 1
192 [ToBTOpenue TeMsl « Jlorapudmudeckue u nokazareiabHble YpaBHEHH 1
193 [ToBTropenue Temsbl « JlorapudmMuyeckie U OKa3aTeIbHbIE HEPAaBEHCTBA» 1
194 [ToBTOpenue Temsl « Jlorapupmudeckue U MokazareiabHble HEPAaBEHCTBA» 1
195 IToBTOpEHME TEMBI « Perienne miaHuMeTpUUecKux 3a1au» 1
196 [ToBTOpEeHUE TeMBI « PerieHne crepeoMeTpUIecKrX 3a1au 1
197 HNroroBasi koHTpoJIbHaAsI padoTa no yuedHoMy npeamery «MaremaTnka: ajaredpa u Hadajaa 1
aHaJIM3a, reoMeTpus» 32 Kypc 11 kiacca (IpomMeKyTOYHAs aTTeCTALMA)
198 [ToBTOpEeHuE TeMbI «PaloOHaIBHBIE BBIPAKEHUS» 1
199 [ToBTOopenue Temsl « [lepBooOpazHOE 1 MHTETpAID» 1
200 [ToBTropenue Temsl « [lepBooOpa3Hoe U HHTETpAT» 1
201 [ToBTOpenue Temsbl « Perienne miaHUMEeTPUYECKHUX 33124 1
202 IToBTOpEHME TEMBI « Pemenne cTepeoMeTpruIecKuX 3a1au» 1
203 [ToBTOpenue Temsbl « Perienne crepeoMeTpuuecKux 3aaau» 1
204 1

Oo6o06maromuii ypox







