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IlosicHuTeILHAA 3aMHCKA

Pa6ouas nporpamma no matemaruke s 11 knacca ¢ 6a30BbIM U3yd4€HUEM COCTaBJICHA
Ha OCHOBE aBTOpcKoM nporpammel T. A.bypMuctpoBoii Ajredpa 1 Hayajla MaTEMAaTHYECKOTO
ananuza. CoopHuk padbouux nmporpamm. 10—11 kmaccer : yue6. mocodue s o0meodpazoar.
opraHu3arui : 6a30BeIii U yrayos. yposuu / [cocT. T. A. bypmuctpoBa]. —2-¢ u3., nepepad. —
M. : IIpoceemenue, 2018. — 143 c¢. — ISBN 978-5-09-053869-5.

['eomerpus. COOpHHK MpUMEpHBIX pabounx nporpamum .10-11 knaccer: yued. nocodue st
00111e00pa30BaTENbHBIX OpraHU3alMii: 0a30BbIi U yriyOneHHbIH ypoBHU. COCTaBUTENb
T.A.bypmuctpona -4 uznanue —M:IIpocsemenne 2020-159 c.

[Iporpamma paccuntana Ha u3ydeHrne 0a30BOi MaTeMaTHKH B oObeMe Bcero 136 dacos
B TO/y, 4 4aca B HeJleno ( B T.4. 10 anreOpe 2,5 yaca B HEIEIIO BCero 85 4acoB U 10 reOMETPUHN
1,5 gaca, Bcero 51 yac). Temarnueckoe mIaHUPOBAHUE COCTABJIICHO HA 2 Yaca B HEIEIIO alreOpbl
U 2 Yaca reOMETPHUH B TIEPBOM IOJIYTOJUH, 3 yaca ajareOpsl U |1 4ac reoMeTprHr BO BTOPOM
MIOJTYTOJTUH.

OT1anuuTeIbHbIE 0CO0EHHOCTH paﬁoqeﬁ NMporpaMmael 1Mo CpaBHECHHUIO C aBTOPCROﬁ

KonnyectBo yacoB B pazaeine «ToroBoe noBTopeHne» B paboueil mporpaMme yMEHbBIIEHO Ha
1 yac ¢ 4 4 1o aBTOpPCKOI mporpamMme 10 3 4 B paboueil nporpamme. [IpuunHa U3MeHeHuUs:
MaTeMaTHuyecKasi oIIMOKa B aBTOPCKOM mporpamme. KoauuecTBo yacoB B TeMaTHUYECKOM
IUIaHupoBaHUM TeMbl «VHTerpam» aBTOp B TEKCTe HIporpammsel ykasbiBaeT 10 udacoB, a B
IOYPOUYHOM IUITaHUPOBAaHUHU yKa3biBaeT 11 Ha3BaHUil ypokoB (y4eOHBIX 4acoB).

Ilnanupyemsble pe3yJibTaThbl

Bba3zoBblii ypoBeHb

I[J'ISI HCIIOJIBb30BaHHUA B HOBCCI[HGBHOI\/JI JKM3HH U 00eCIieueHUs BO3MOXKHOCTHU YCIICIHOT' O
MMPOAOJIZKCHU A O6pa3OBaHI/IH 10 CIICHUAJIBHOCTAM, HC CBA3aHHBIM C IIPHUKJIAIHBIM UCIIOJIb30BAHUC
MAaTCMAaTUKH BLIITYCKHUK HAYYHTCH, a TAKXKC MOJYYUT BO3SMOKHOCTD HAYIUTHCH I pa3BUTHUA
MBIIIJICHHUA .

DJIEeMEHTBI TEOPMH MHOKECTB 1 MATEMAaTHYECKOM JIOTUKH
— OmnepupoBaTh NOHATUSIMH: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOKECTBO, UHCIIOBbIE
MHO’KECTBA Ha KOOPAMHATHOM INPSIMOM, JIEMEHT MHOYKECTBA, IMOAMHOXECTBO, NIEPECEUEHUE U
00BbeAMHEHNE MHOKECTB, OTPE30K,
UHTEPBAJI, MPOMEXYTOK C BBIKOJIOTOM TOUYKOH, rpaduueckoe IMpe/CcTaBIeHUE MHOXECTB Ha
KOOPJMHATHOM IIOCKOCTH;
— MPOBEPATH NPUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY, 3alaHHOMY OIMCAHUEM;
— HAaxoJUTh NepecedeHHe U OOBEIUHEHHE JBYX, HECKOJBKHX MHOXECTB, IMpPE/ICTaBICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSMOMN, Ha KOOPAWHATHOM MJIOCKOCTH;
— CTpPOWTh Ha 4YHCIOBOM IPSAMOM IOAMHOKECTBO YHCIOBOTO MHOYKECTBA, 3aJaHHOE
IPOCTEHIINMHU YCIOBUIMU;



— OIEepUpOBaTh IOHATHSMHU: YTBEPKACHHE (BBICKA3bIBAHUE), OTPULAHUE YTBEP)KICHMUS,
UCTUHHBIE U JIOXKHBIE YTBEP)KICHMA, CIEICTBHE, YAaCTHBIM clyyail OOILEro yTBEp)KICHMS,
KOHTPIIpUMED;
— pacro3HaBaTh JIOKHBbIE YTBEP)KACHUSA, OWIMOKM B pacCy)KICHMSX, B TOM 4YHCIE C
MCII0JIb30BaHUEM KOHTPIIPUMEPOB;
— IPOBOJUTH JOKa3aTeIbHbIE PACCYKICHUS AJI11 000CHOBAHUS UCTUHHOCTH
YTBEPKJICHUM.

B noBceHeBHO KU3HU U NPU U3YyYE€HUM APYTrUX Y4eOHbIX NPeIMETOB:
— HCIIOJb30BAaTh YMCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MpPSMOM M Ha KOOPIAMHATHOMN
IUIOCKOCTH JUJISl OIIMCAHUS PealIbHbIX IPOLIECCOB U SBJICHUN;
— NPOBOJUTH JIOTUYECKHE, JT0OKA3ATEIbHBIE PACCY)K/IEHUS B CUTYyalUsX MOBCEIHEBHOM >KU3HH,
IIPY PELICHUN 3aJa4 U3 JPYTUX IPEIMETOB.
— OmnepupoBaTh NOHATUSAMH: HATYPaJIbHOE U IEJI0€ YHCIIO, JETMMOCTh YUCelN, OOBIKHOBEHHAs
IpoOb, necsaTh4yHas ApoOb, PALMOHAIBHOE YMCIO, UPPALUOHAIBHOE YUCIIO, HMPUOIMKEHHOE
3HAYCHUE YMCIIA, YACTh, A0JISL, OTHOIICHHUE, IPOLIEHT, MacIITad;
— OIEpUPOBATH MOHATUAMU: JIOTapU(PM YHciIa, TPUTOHOMETPUYECKask OKPYKHOCTh, paJiuaHHast U
rpaaycHas Mepa yrijla, CHHYC, KOCHHYC, TAHT€HC U KOTAaHI'€HC YIJIOB, UMEIOIINX POU3BOJIBHYIO
BEJIMYMHY, YUCJIA € U ;
— BBINOJHATh apu(PMETUYECKHE NEHCTBHUS C IENBIMH W PAMOHAIBHBIMU YHCIAMH, COUYETAast
YCTHBIE ¥ TUCbMEHHbIE TPUEMBI, TPUMEHSS P HEOOXOAMMOCTH BBIUUCIIUTENbHBIE YCTPOUCTBA;
— CpaBHHMBATh PAlMOHAIBHBIC YUCIIA MEXIYy COOOW; CPaBHHBATH C PAIlIOHAIBHBIMUA YUCIAMH
3HAYEHUs LIEJIbIX CTETIEHEH YKcen, KOpHEe HaTypajabHOM CTENEeHH U3 Yucell, JorapupMoB Yncen B
IPOCTBIX CIIy4asix;
— BBIIOJHATh HECJIOXKHbIE MPeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH, COIEpKAIlUX CTENEeHU
Yrces, KOPHU U3 YHCEN, JOrapru(Mbl YUCEN; HAXOIUTh 3HAYCHUsI KOPHS HATypaJbHOW CTEICHH,
CTENIEHU C palMOHAIbHBIM IIOKa3aTelleM, Jorapudma, HCHOIb3ys HpU HEOOXOAMMOCTU
BBIUMCIIUTEIbHBIE YCTPOMCTBA;
— II0JIB30BAThCsl OLICHKOW U MIPUKUAKON ITPU NPAKTUYECKUX pACUETAX;
— n300pakaTh TOYKAMHU Ha KOOPAWHATHOM MPSIMOH LIeJIble M PalliOHATbHBIC
YuciIa; LeNble CTENeHM YHCel, KOPHU HaTypajJbHOW CTENEHH M3 YHCell, JIOTapu(Mbl Yucell B
IPOCTBIX CIIy4asix;
— BBINOJHATh HECIIOKHBIE MPeoOpa3oBaHUs ILENbIX U JAPOOHO-PAMOHANBHBIX OYKBEHHBIX
BBIPAKECHMI;
— BBIPAJKATh B IPOCTEHUIINX CIIy4asiX U3 paBEHCTBA OJHY IIEPEMEHHYIO Yepe3 IPYTHE;
— BBIYHCIIATH B POCTHIX CIyYasiX 3HAUEHUS YMCIOBBIX U OYKBEHHBIX BbIPaXKEHUH, OCYIIECTBIISAS
HE00X0/IMMbIE MOJICTAHOBKH U IIPpeoOpa30BaHus;
— MPOBOJUTH 110 U3BECTHHIM (POpMYyJIaM U MpaBUiIaM MpeoOpa3oBaHus OyK-
BEHHBIX BBIPAKEHUH, BKJIIOYAIOIIMX CTENEHH, KOPHHU, JIOTapu(Mbl U TPUTOHOMETPHUUYECKHE
bopMyibI;
— HaxXOJUTh 3HAUEHHs YHCIOBBIX M OYKBEHHBIX BBIPQXKEHUH, OCYLIECTBISAS HEOOXOIUMbIE
MOJICTAHOBKH U NpeoOpa3oBaHus;
— n300pakaTh CXeMAaTUYECKU yroJj, BEJIMYMHA KOTOPOTO BRIpa)KeHa B Ipajycax WM paJuaHax;
— OLICHUBATh 3HAKU CHHYCa, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCAa KOHKPETHBIX
YTJIOB; MCIIOJIb30BaTh MPH PELICHUHU 33j1ay TaOJIMYHbIE 3HAUCHUSI TPUTOHOMETPUYECKUX (PYHKITHIT
YTJIOB;
— BBINOJIHATH NEPEBO/] BETMUMHBI yIJ1a U3 paMaHHONW MephI B TPaJyCHYIO U OOpaTHO.

B noBceaHeBHO KU3HM U NIPU U3YYEHUH APYIUX YUeOHBIX PeIMeTOB:
— BBINOJIHATH JAEUCTBUA C YNCIOBBIMH JaHHBIMU IIPU PELIEHUM 3a7ad IPaKUUECKOT0 XapakTepa
W 337a4 W3 pa3IMuHbIX oOiacTed 3HAHUM, HCHONB3YyS IMPU HEOOXOAMMOCTH CIIpaBOYHBIE
MaTepuaibl ¥ BEIYUCIUTEIbHBIE YCTPONUCTBA;
— COOTHOCHUTH peajibHbl€ BEIMUYMHBI, XapaKTEPUCTHUKH OOBEKTOB OKPY)KAIOIIEr0 MHpa C HUX
KOHKPETHBIMHU YHCIIOBBIMU 3HAYEHUSIMY,



— HWCIOJBb30BaTh METOABI OKPYIJICHHS W TNPHUKUIKKH TPU DPEIICHHH MPAKTHYECKUX 3a1ad
MMOBCEAHEBHOM KU3HU,
— OIICHMBAaTh, CPAaBHMBATh M HCIIOJIb30BATh IPH PEIICHUU MPAKTHYECKUX 3a1ad YHCIOBBIC
3HAYECHUS PEaIbHBIX BEJIMUMH, KOHKPETHBIE YMCIIOBBIE XaPAKTEPUCTUKU OOBEKTOB OKPYIKAIOIIETO
MHpa.

YpaBHeHHsI M HEPABEHCTBA
— Pemare JIMHEWHBIEC YPABHEHUS M HEPABEHCTBA, KBAJAPATHBIC YPABHEHUS;
— perath JorapupMUUECKUE U MMOKa3aTelbHble ypaBHeHus Buaa loga(bx + ¢) =d, abx +c=d
(rme d MOXKHO MPEICTaBUTh B BUJIE CTEIIEHN C OCHOBAHWEM ) M HepaBeHCTBa Buja loga X < d, ax
< d (rme dMOKXHO MpeACTaBUTh B BUJE CTEIIEHH C OCHOBAHHUEM a);
— TPUBOJMTH HECKOJBKO MPUMEPOB KOPHEH TPUTOHOMETPHYECKOTO ypaBHEHHUsBHIA SiN X = a,

cos X = a, tg X = a, ctg X = a, rme a — TaOAUYHOE 3HAYCHHE COOTBETCTBYIOLICH
TPUTOHOMETPUYECKON (QYHKIIHH;
— pelarb HECIIOKHEIE palOHAJIbHBIE, MoKa3aTelIbHEIE, norapuMHUUIECKHE,

TPUTOHOMETPUUECKHUE YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI, POCTEHNIINE HPpalliOHAIbHBIE
YPaBHEHHUs U HEPABEHCTBA;
— HCIOJIB30BaTh METO/bl PEIICHUS YpaBHEHWIl: MPUBEACHUE K BHUJY «IPOU3BEIECHUE PABHO
HYJII0» WU «4aCTHOE PABHO HYJIIO», 3aMEHA [IEPEMEHHBIX;
— HCII0JIb30BATh METOJI MHTEPBAJIOB JIJIsl PELIECHHSI HEPABEHCTB;
— UCMOJb30BaTh IpaduuecKuii MeTo JUIst IpUOIMKEHHOTO PEeIlIeHHs] YpaBHEHHH U HEPaBEHCTB;
—u300paxkarhb Ha TPUTOHOMETPUUECKON OKPY>KHOCTH MHO>KECTBO pelieHui
TPUTOHOMETPUYECKUX YPAaBHEHUI Y HEPABEHCTB.

B noBcegHeBHOM JKM3HM U NIPH U3YyYeHUH APYTUX YU4eOHbIX MPeJIMeTOB:
— COCTaBJIITb M pelIaTh ypaBHEHUS, CUCTEMbl YPaBHEHHH W HEPAaBEHCTBA IIPU DPELLIECHUU
HECJIOKHBIX NMPAKTUYECKUX 33]a4 U 33]1a4 U3 IPYIUX y4eOHBIX PEAMETOB;
— HCNOJb30BaTh YPAaBHEHUs M HEPABEHCTBA U1l IIOCTPOCHHS M HUCCIENOBAHMS IPOCTEHIINX
MaTeMaTUYECKUX MOJIENIEN peabHbIX CUTYallui WIN IPUKIAIHBIX 3a/a4;
— YMETb UHTEPIPETUPOBATH MOJIYyYEHHBIN IIPU PELICHUN YPABHEHM I, HEPABEHCTBA NI CUCTEMBI
pe3ysbTatr, OLEHUBATh €ro MPaBIONOA00ME B KOHTEKCTE 3aJJaHHOW peajbHOW CHUTyallMd WIH
IIPUKIIATHON 3a1a4H.

DOyHKIUHT
— OnepupoBaTh MOHATUSAMH: 3aBUCUMOCTb BEJIMYMH, (GYHKLUSA, APTYMEHT U 3HaUeHHE (QyHKIINH,
o0nacTh oOmpeseNeHuss M MHOXXECTBO 3HAueHUW (QYHKIUHU, rpauK 3aBUCUMOCTH, Tpauk
byHKUIMM, HYIH QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHNE U yObIBaHUE (QYHKIIUU
Ha YMCJIOBOM IPOMEXYTKE, HauOoJiblllee M HaUMEHbIlee 3HAYeHHUs (YHKIMM Ha YUCIOBOM
IPOMEXYTKE, IepruoruecKast GyHKLUs, IepHO, YETHAs U Heu€THas PyHKIUY;
— OIepupoBaTh TMOHATUSAMHU: IIpsiMass M oOpaTHas MPONOPLUOHAIBHOCTb, JIMHEIHas,
KBaJ[paTHU4Has, JorapupmMudeckas 1 nokaszaresbHas QyHKIUN, TPUTOHOMETpUYECKHE (DYHKIIUH;
— pacno3HaBath Tpadukud QyHKIUNA TpsIMOM M OOpaTHON MPOMOPIMOHAIBHOCTH, JIMHEHWHOH,
KBaJPaTUYHOM, JIOrapu(PMHUUECKON, IOKa3aTeIbHOH U TPUTOHOMETPUYECKHX (YHKIMHA u
COOTHOCHUTH UX € (hOpMyJIaMU, KOTOPBIMU OHH 3a/1aHBl;
— HaxOJUTh MO TpapuKy NPUOIMKEHHO 3HaYeHNs (PYHKIMH B 33JJaHHBIX TOUKaX— OIpPEENIATh
no rpaduKky CcBOMCTBA (PYHKUMM (HYJIH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKU
MOHOTOHHOCTH, HaOOJIbIIINE ¥ HAUMEHBIIINE 3HAYCHHUS U T. 11.);
— CTpPOUTHh 3CKU3 rpaduka (yHKIUHU, yIOBIECTBOPSIONICH MNpUBENEHHOMY Ha0Opy YCIOBHIA
(MPOMEXYTKM BO3pacTaHUsi W YObIBaHMs, 3HaueHHWE (YHKIMM B 3aJaHHOM TOYKE, TOYKHU
HKCTPEMYMOB, ACUMIITOTHI, HYJIM (PYHKLIUU U T. 11.);
— OMpeAesATh 3HaueHHe (PYHKIMU M0 3HAUECHHUIO apryMEHTa IPU PAa3IUYHbIX crloco0ax 3alaHus
yHKIHY;
— CTPOUTH IpaMKU U3YUEHHBIX (YHKIIHII;
— pelaTh ypaBHEHUS, MPOCTEUIINE CHCTEMbl YPaBHEHUN, UCIOJb3Ysl CBOMCTBA QYHKIUN U UX
rpauKy.



B noBcenHeBHOM KM3HM M NIPH N3YYEeHUH APYTUX Y4eOHBIX PeIMeETOB:
— ompenensaTh MO rpadukaM M HMCHOJIb30BaTh JIA pEIICHUs MPUKJIAJHBIX 3a/Jad CBOMCTBa
peasbHBIX MPOIECCOB U 3aBUCHUMOCTEH (HauOOJbIIME W HAMMEHBIINE 3HAYEHUS, MPOMEXKYTKH
BO3pacTaHus U YObIBaHUA, MPOMEXKYTKHM 3HAKOMOCTOSHCTBA, ACUMITOTHI, MEPUOA U T. II.),
MHTEPIPETUPOBATECBOUCTBA B KOHTEKCTE KOHKPETHON NMPAKTUUECKOU CUTYaLUU;
— OmpeneNniaTh Mo rpapukaM OpOCTeHIlINe XapaKTEpPUCTUKHU MEPHOJUUECKHX MPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBS3H U T. 1. (aMIUIUTYAAQ, IEPUOA U T. I1.).

DJIeMEeHThl MATEMATHYECKOI0 aHAJIHU3a
— OnepupoBath MOHATUAMU: IPOU3BOAHASL PYHKIIUHU B TOUKE, KacaTelbHas K rpaduKy (GyHKINH,
POU3BOIHAS (PYHKIINH;
— ONpeAeNsATh 3HAUCHHE NMPOU3BOAHON (YHKIHMH B TOYKE MO HM300pAKEHUIO KacaTelIbHOH K
rpaduky, NpoBEeIEHHON B ATOM TOUKE;
— BBIYUCJIATH IIPOU3BOJHYIO OJHOYICHA, MHOIOYIEHA, KBAaAPAaTHOIO KOPHsA, NPOU3BOIHYIO
CyMMBI (DYHKITHI;
— BBIUMCIATH MPOU3BOJAHBIC JJIEMEHTAPHBIX (QYHKIMH W WX KOMOWHAIMHA, HCIOIB3YS
CIIpaBOYHbIE MaTEPHUAJIbL;
— pelaTh HECJIOKHBIE 33/1a4d HAa IPUMEHEHHE CBA3U MEXKIY IPOMEXYTKaMU MOHOTOHHOCTH U
TOYKAMH SKCTpeMyMa (GYHKIMH, C OJHOW CTOPOHBI, M MPOMEKYTKAMH 3HAKOMOCTOSIHCTBA U
HYJISIMH TTPOU3BOIHOM 3TON (QYHKIIUU — C APYTOM;
— HUccenoBaTh (PyHKIMA HA MOHOTOHHOCTH, HAXOJIUTh HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS
¢GyHKIMH, CTPOUTh TpauKH MHOTOWIEHOB M TPOCTBIX pPALMOHAIBHBIX (YHKIHMA ¢
MCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOIro aHaju3a.

B noBcegHeBHOM JKM3HM U NIPH U3YYEeHUH APYTUX Y4eOHBIX MPeJIMeTOB:
— MONB3YsCh rpaduKaMu, CpPaBHUBATH CKOPOCTH BO3pacTaHus (POCTa, MOBBIILICHUS, YBETUYCHUS
U T. T1.) WM CKOPOCTH yOBIBaHUS (TIaI€HNS], CHIKCHHSI, YMCHBIIICHHS 1 T. 11.) BEJIMYMH B PEaTbHBIX
npoiieccax;
— COOTHOCHTH TpauKH pealbHBIX MPOIECCOB M 3aBHCUMOCTEH € MX ONUCAHUSAMH,
BKJIIOUYAIOLIUMU XapaKTEPUCTUKU CKOPOCTH M3MEHEHUs (ObICTPBINA POCT, MJIaBHOE MOHIKEHUE U
T. IL.);
— HCIIOJIB30BaTh rpa)MKy peabHbIX MPOLIECCOB JUISl PEIIEHUs] HECIOXKHBIX MPUKIIAJHBIX 3ajad,
B TOM YHCJIE OTIpeAesis Mo rpaguKy CKOPOCTh XO/a MpoIiecca;
— pelIaTh NPUKIAIHbIE 3a/1a41 U3 OMOJIOTHH, PU3UKH, XUMHUH, SKOHOMHUKH U IPYTUX MTPEIMETOB,
CBSI3aHHBIE C HCCJIEI0BAHUEM XapaKTEPUCTUK PeaIbHbBIX MPOLIECCOB, HAXOKICHUEM HauOOIbIINX
Y HAUMEHBIIMX 3HAYEHWH, CKOPOCTH M YCKOPEHHS M T. II., MHTEPIPETUPOBATH IOJTYYECHHBIE
pe3ybTaThI.

CraTncTHKA M TeOpHs BEPOSITHOCTEMH, JIOTHKA 1 KOMOMHATOPUKA
— OmnepupoBaTb OCHOBHBIMH ONUCATEIbHBIMHM XapaKTEPUCTUKAMH YUCIIOBOTO Habopa: cpeaHee
apupmMeTHuecKoe, MeuaHa, HauOoJbllee U HaUMEHbIIIee 3HAYSHHUS;
— ONepUpOoBaTh MOHITUAMU: YAaCTOTa U BEPOATHOCTb COOBITHS, CIydalHBIH BBIOOD, OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITHSIMU;
— BBIUUCIISATH BEPOSITHOCTH COOBITHI HA OCHOBE MOICUETa YHCIIA UCXO/IOB;
—MWMETh TPEACTABJICHUE: O JUCKPETHBIX M HENPEPBIBHBIX CIIY4alHbIX BEJIMYMHAX U
pacIpenesieHusIX, O HE3aBUCUMOCTH CIIyYalHBIX BEJIMYMH; O MATEMaTH4YECKOM OXXHMIAHUM W
JUCIIEPCUN CIyYalHBIX BEJIMYMH; O HOPMAJIBHOM pacHpelelIEeHHH M IPUMEpPax HOPMAIBHO
pacnpenenEéHHbIX CIyYailHbIX BEJTUYHNH;
— MOHUMATh CyTh 3aKOHA OOJBIINX YHCET U BBIOOPOYHOTIO METO/1a U3MEPEHHSI BEPOSTHOCTEHH;
— MMETb NpeICTaBlIeHNE 00 YCIOBHOW BEPOSITHOCTH U O MOJTHON BEPOSITHOCTH, IPUMEHSATH UX B
pELICHUH 3a/1a4;
— MMETb NPEJCTaBICHUE O BAXKHBIX YACTHBIX BUAAX PACIPEIEICHUN U IPUMEHATh UX B PELICHUU
3az1ay;
— MMETh NIPEICTABICHUE O KOPPEALNHN CIy4YalHbIX BEJIMYNH, O IMHEHHON PErPECCUMN.

B noBceHeBHOM KU3HU U IPH U3YyYEHHUH APYTUX NPeIMETOB:



— OIIEHUBATh, CPABHUBATH U BBIYHCISATH B MIPOCTHIX CIIYYasiX BEPOSATHOCTH COOBITUN B pEaIbHOM
JKHU3HH;
— YUTaTh, COMOCTAaBINTh, CPABHUBATh, MHTEPIPETUPOBATH B MPOCTHIX CIy4asX peabHBIC
JIaHHBIE, MPEJICTABJICHHBIC B BUE TAOIUII, AMarpaMM, rpaukos;
— BBIOMPATH TOIXOISIINE METO/IBI MPEICTABICHUSI M 00PaOOTKH TaHHBIX;
— YMETh pelIaTh HECIOXHBIC 3aJa4l Ha NMPUMEHEHHUE 3aKOHA OOJIBIIMX YHCET B COLIMOJIOTHH,
CTPaxOBaHWH, 3JIPABOOXPAHEHHUH, OOECIeYeHHH OC30MacHOCTH HACEJICHHUS B YPE3BBIYAWHBIX
CUTYaITUsX.

TexkcToBbIE 321291
— Pemate HeClIOKHBIE TEKCTOBBIC 33a/1a4M Pa3HBIX TUIIOB, PEIIATh 33J1a4M Pa3HBIX THUIIOB, B TOM
qrCIie 337a91 TOBBIIIICHHON TPYIHOCTH;
— BBIOMpATh ONTUMAIBHBIA METOJ PEUISHUS 3a/1a4d, pacCMaTpUBasi Pa3IMIHbIC METO/IbI;
— aHaJIM3upoBaTh YCIOBHUE 3aJaud, CTPOUTH ISl €€ pEIIeHUS MaTeMAaTHYECKYI MOJIeib,
MIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS;
— MOHUMATh W HCIIOJNB30BATh ISl PEIICHUS 3a/adil HHPOPMAIIUIO, MPEACTABICHHYIO B BUJC
TEKCTOBOM M CHMBOJILHOM 3aIMCH, CXEM, TaOJIUII, AuarpaMM, rpadikoB, pUCYHKOB;
— JIEHCTBOBATH 110 AITOPUTMY, COACPKAIIEMYCS B YCIIOBUH 3a/1a4H;
— HCIIOJIb30BaTh JIOTUYECKHUE PACCYXACHUS TP PEIICHUU 3a/1a4H;
— paboTaTrk ¢ U30BITOYHBIME YCIOBHUSIMHU, BEIOMpas U3 BCeil MH(OpMaIUY TaHHBIC, HEOOX OIMMbIC
JUTSL peIlICHUs 3a1a4H;
— OCYIICCTBIISATH HECIIOKHBIH IepeOop BO3MOXKHBIX PEIICHU, BRIOUpAs U3 HUX ONTHMAIBHOE 110
KpUTEpUIM, CHOPMYIUPOBAHHBIM B YCIOBHH;
— aHAJM3WPOBATh U MHTEPIPETHUPOBATH MOJYICHHBIC PEHICHUS B KOHTEKCTE YCIIOBUS 3a/1adH,
BBIOHpATh pElIeHHUs, HE TIPOTHBOPEYALINE KOHTEKCTY;
— pemiaTth 33aa4u Ha pacyéT CTOMMOCTH TIOKYIIOK, YCIIYT, TTOE30K H T. IL.;
— peliaTh HECIOXKHBIE 3a/1ayd, CBS3aHHBIE C JIOJIEBHIM YYacTHEM BO BIAJCHUH (PUPMOH,
MPEIIPUATHEM, HEBKUMOCTHIO;
— pemarh 3aJadd Ha MPOCTHIC MPOIEHTHI (CHCTEMBl CKHUJOK, KOMHCCHH) U HAa BBIYUCIICHHE
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX CXEMaX BKIJIAJIOB, KPSUTOB M UITOTEK;
— pemiaTh MPaKTUYECKUE 3aJayd, TpeOyrollue HCHOIb30BAaHUSl OTPUIIATENIbHBIX YHUCEN: Ha
onpejiefieHue TEeMIEepaTyphl, MOJOXKEHUS Ha BPEMEHHO M ocu (IO HAmed 3pel U TOCHe),
[ITyOMHBI/BBICOTHI, HA IBI)KEHUE ICHEKHBIX CPEACTB (MIPUXOA/PacXof) U T. IL.;
— HWCIIOJIB30BATh MOHITHE MaciiTada JUIsl HaXOXKICHUS PACCTOSIHHIA W JITMH Ha KapTaX, TUTaHax
MECTHOCTH, IJIaHAX MTOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMIIbIOTEpE U T. T1;
— pemiark 3a7a49u, TpeOyroIue rmepedopa BapuaHTOB, IIPOBEPKH YCIOBH, BEIOOPA ONTHMAIIEHOTO
pe3ynbTaTa;
— aHAJM3WPOBATh U MHTEPIPETUPOBATH PE3YJIbTATHl B KOHTEKCTE YCIIOBUS 3aJ1adyM, BHIOWPATH
pelleHus1, He MPOTUBOPEUAIINe KOHTEKCTY;
— MEPEBOJIUTH MIPH PEIICHUH 33JIa9 HHPOPMAIIHIO U3 OJTHOW POPMBI B IPYTYIO, UCIIONB3YS TIPH
HEOOXOJIUMOCTH CXEMBbI, TAOIUIIBI, TPAPUKH, THATPAMMBI.

Hcropus u MeTOABI MATEMATHKH
— OnuceIBaTh OT/IENBHBIC BHLAAIOIINECS PE3YIIbTAThI, TOJTYYEHHBIC B X0/I€ Pa3BUTHS MATEMaTHKH
KaK HayKH;
— 3HATh NPUMEpPHl MAaTEMaTHYECKUX OTKPBITUH W WX aBTOPOB B CBSI3M C OTCUECTBEHHON M
BCEMHMPHON UCTOPHUEHL; MPECTABIATH BKJIA/ BBIJAIOIINXCSI MATEMAaTHKOB B Pa3BUTHE MaTEMAaTUKH
Y MHBIX Hay4HBIX 00JacTeii;
— MOHUMATh POJIb MAaTEeMaTUKHU B pa3BuTuM Poccuu;
— TPUMEHSATh W3BECTHBIE METOIBI TPH pEIICHUH CTAaHAAPTHBIX W HECTaHJAPTHBIX
MaTeMaTHYeCKUX 3aJlady; HCIOJb30BaTh OCHOBHBIE METOJBl JOKAa3aTeIbCTBA, IPOBOJUTH
JI0Ka3aTeIbCTBO M BHITIOHATE OMPOBEPIKEHHE;



— 3aMmedaTh M XapaKTepU30BaThb MaTEMaTUYECKHME 3aKOHOMEPHOCTU B OKpYXKaroUleH
JEHCTBUTENBHOCTH U HAa UX OCHOBE XapaKTEPHU30BaTh KPACOTY M COBEPIICHCTBO OKPY>KAIOILIETO
MUDAa, a TAKXKE IPOU3BEACHUN NCKYCCTBA;

— MPUMEHSTh NpPOCTeHlline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PELLICHUU MaTEMaTUYECKUX 3a/1a4.

Conep:xkanue nporpamMMbl Kypca «AJiredpa (0a3oBblid YypOBeHb)»

9J1eMeHTBI TCOPUHU MHOYKECTB U MaTeMATHYEeCKOH JJOTHKH

KoHeuHOE MHOXKECTBO, DJJIEMEHT MHOJECTBA, IIOJAMHOXECTBO, IIEPECEUYCHHE U
00bEIMHEHHE MHOKECTB, YUCIIOBBIE MHOXKECTBA Ha KOOPJMHATHON MPSIMOM, OTPE30K, HHTEpBAl,
IPOMEXYTOK C BBIKOJIOTOM TOYKOM, IrpauecKoe MpeacTaBIeHHEe MHOXKECTB Ha KOOPJMHATHON
IJIOCKOCTH.

VYTBepkeHue (BbICKA3bIBAHUE), OTPULIAHUE YTBEPKIACHMSI, ICTUHHBIE U JIOKHBIE YTBEPKACHMUS,
CJIEZICTBHE, YACTHBIN Cily4ail 00IIero yTBepAeHUs, KOHTPIIPUMED, J0KAa3aTelbCTBO.

Yucna u BbIpaxkeHUs

Kopens N-i1 cTenenu u ero cBoicTsa. [loHsATHE npenena YnucioBoil Nocae10BaTENbHOCTH.
CreneHb C JEHCTBUTENBHBIM IIOKa3aTeleM, CBOICTBa creneHu. JIeHcTBUS C KOpHIMHU
HaTypaJbHOH CTENEHH U3 YHUCEJl, TOXKJIECTBEHHbIE MPeoOpa30oBaHusl BhIPAKEHHUH, BKIIOYAIOIIUX
crenieHr ¥ KopHH. Jlorapudm uymcna. JlecsitmuHbie W HaATypalbHbIC JIOorapudmbl. Yucio e.
Jlorapudmuueckue Toxxaecrsa. [leiicTBus ¢ norapupmamu yrces; npocreiiiume npeodpazoBaHus
BBIPOKEHUH, BKIIOYAIONIMX Jorapudmbel. M3o0pakeHHMe Ha YHCIOBOW MPSMOW LENBIX H
pallMOHATIBHBIX 4YMCEN, KOpPHEH HaTypaJbHOM CTEeNeHH U3 4YHceld, JorapudMoB YHCEN.
Tpuronomerpuyeckas OKpyKHOCTb, pasinanHas Mepa yria. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC
IIPOU3BOJIBHOrO yryia. OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKIECTBO M CIEICTBUS W3 HETO.
3HaueHus TpUroHoMeTpraeckux QyHkwii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° ®opmyiisl
IPUBEJICHUS, CIIOKEHUS, (POPMYJIbI IBOMHOIO U IMOJIOBUHHOTO YIJIA.

YpaBHeHus U HEpaBeHCTBA

VYpaBHeHus ¢ onxHoM nepemeHHoH. IIpocreiiline uppanUOHAIBHBIE YPAaBHEHUS.
Jlorapugmuueckue u nmokasarenbHbie ypaBHeHus Buja loga (bx + ¢) = d,abx + ¢ = d (rae d MmoxxHO
IPEJCTaBUTh B BUJE CTENEHU C OCHOBAaHMEM & MPAllMOHAJIBHBIM IOKa3aTeleM) U MX PeLIeHHs.
TpuronomeTrpruyeckue ypaBHeHHs BUa sin X = @, COS X = a, tg X = a, r;ie a — TabJIMyHOe 3HAaYeHHE
COOTBETCTBYIOLIEH TpUrOHOMeTpudeckol (yHKIMM, U ux peuieHus. HepaBeHcTBa ¢ onHOM
nepemenHo# Buaa loga X < d, ax < d (rae d MOKHO TIpeICTaBUTh B BUE CTEIICHU C OCHOBAaHHEM
a) HecrnoxHble palMOHAIBHbBIC, [OKA3aTeNbHbIC, JOrapU(PMUYECKHE, TPUTOHOMETPHUYCCKUEC
YpaBHEHHUs, HEpPaBEHCTBA M MX CHUCTEMbl, NpPOCTEHIIME HUppALUOHAIbHBIE YpaBHEHUS U
HepaBeHCTBAa. MeToJ] nHTepBanoB. ['paduueckue MeTObl pEeIIeHUs] YPaBHEHUH M HEPaBEHCTB.
Pemenue ypaBHeHu 1 HEpaBEHCTB, COJAEPKAIINX TEPEMEHHYIO I10]] 3HAKOM MOJYJIS. Y paBHEHMUS,
CHUCTEMBI YPaBHEHUH C TapaMETPOM.

DOyHKIUH

[Tonatue ¢ynkumu. Hynmu yHKIMM, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTD.
HaubGonpmee n nHammensblnee 3HaueHus ¢yHkuuu. [lepuoguunocts ¢QyHkmuu. YETHOCTH M
Heu€THOCTh (pyHKIMHA. CTeneHHas, mokaszaTelibHas U jJorapupmudeckue QyHKIMHM; UX CBOMCTBA
u rpaduku. Croxueie QyHkimu. TpuroHomerpudeckue GyHKIUMH Y = cos X, Y = Sin X, y = tg X.
Oynkuusy = ctg x. CpoilctBa M rpaduku TPUTOHOMETPUYECKUX (GYHKUIMH. APKKOCHHYC
,ApKCUHYC, apKTaHI€HC Yncia, apKKoTaHTreHe yncia. OOpaTHble TpUTOHOMETpUYeCKue GyHKIINH,
ux cBoiictBa u rpa¢uku. IlpeoGpazoBanus rpagukoB (QyHKIMI: CABUTH BIOJIb KOOPAMHATHBIX
ocell ,pacTsiKeHHe U C)KaThe, CHUMMETPHsSl OTHOCHUTEIbHO KOOPAMHATHBIX OCEeH M Hayaia
KoopauHaT. ['paduku B3auMHO 0OpaTHBIX (QYHKIIUH.

DJIeMEHThI MAaTEeMaTHYECKOI'0 AHAIN3a



[TpousBonnas ¢pynkuuu B Touke. KacatenpHas k rpaguky ¢pyHkumu. I'eo-mMeTpuyeckuii n
bu3ndeckuil CMbICT Tpou3BOAHOW. [IpomsBomHble sneMeHTapHBIX GyHKIMA. [IpowsBomgHas
CYMMBI, TIPOM3BE/ICHUS, YACTHOTO, ABYX (pyHKIMI.BTOpas mpousBoaHas, €€ TeOMEeTpHUECKU U
¢duznueckuit cMmbici. [ToHsTHe 0 HenpepbIBHBIX GYHKIUAX. TOUKH 3KCTpeMyMa (MakCUMyMa U
MUHHMYyMa). VcciaenoBaHue »IIEeMEHTApHBIX (YHKIMA Ha TOYKH SKCTPEMyMa,HaXOXKICHHE
HauOOJIBIIEr0 M HAaMMEHBUIEr0 3HauYe€HUM (YHKIMHM C HOMOIIBI0 Mpou3BogHOU. [loctpoeHue
rpaduKoB (PYHKIIHIA C TOMOIIBIO MPOU3BOAHBIX. [[puMeHeHne MPON3BOIHON MPH PEILICHUH 33/1a4.
ITepBooOpasnas. IlepBooOpaszHbie dsyeMeHTapHbIX GyHKIuA. [lnomans KpuUBOIMHEHHON
tpaneuuu. @opmyna Herorona—IJleiiOnuna. Onpeaenénnplii uHTErpai. Beuucienue mionanen
IUIOCKUX (PUTYp M 0OBEMOB TeJl BPALLEHUS C IIOMOLIbI0 HHTEIpaa.

CraTuCcTHKA M TeopHs BEPOSITHOCTEMH, JIOTHKA 1 KOMOMHATOPUKA

YacTtoTa U BEpOSITHOCTb COOBITHA. JJocTOBEpHBIE, HEBO3MOXKHBIE U CIy4allHbIE COOBITHSL.
Bolunicnenue BeposTHOCTEH B ONBITAX C PAaBHOBO3MOMKHBIMHM 3JEMEHTAPHBIMU HCXOJaMH.
Pemenue 3azau ¢ npuMeHeHHEM KOMOMHATOPUKU. BeposSTHOCTH CyMMBI JIBYX HECOBMECTHBIX
coObITil. [IpoTHBONONIOKHOE COOBITHE U €r0 BEpOATHOCTH. [IpaBuiio yMHOKEHHS BEPOSTHOCTEH.
®opmyia OJIHON BEPOATHOCTH. PenieHne 3a1a4 ¢ IpMMEHEHUEM JI€peBa BEPOATHOCTEH.
JluckpeTHble cCllydaiiHble BEIWYMHBI M HUX paclpeaesieHus. MareMaTHdeckoe O0XHUIAaHME,
JUcrepeus ciaydaiHon BeinuuHbl. CpeHee-KBaapaTU4Hoe OTKIoOHeHuE. [onaTre 0 HopMaabHOM
pacnpenenenuu. [lpumepbl ciiydalHBIX BEJIMYUH, MOAYUHEHHBIX HOPMAIBHOMY 3aKOHY
(morpeuHocTh U3MEpEeHUi, pocT udenoBeka). Ilpencrasnenue o 3akoHe Oomnbiiux yucen. Posb
3aKOHa OOJBIIUX YWCEN B Hayke, npupoie u obmiectBe. COBMECTHBIC HAOIIOJIEHUSA JBYX
cily4aiHbIX BennduH. [loHsTHE O KOppeIanuy.

TeMaTnuyeckoe MIIaHMPOBaHue. AJredpa

Ne HazBanue paznena/ | 3agaum Bocnutanus | KomauuectBo | M3 HUX KOJMYECTBO
paszaena | Wiy pasjeiia i TeM 4acoB Jla6op. | IIpakr. | KoHTp.
P. P. P.
I'naBa7. 14 1
Tpuronomerpuyeckue
GyHKuun
38 Ob6nactp Bocruranue 2
oTpeJieNIeHus 1 KYJBTYpPBI JINYHOCTH
MHOECTBO 3HaYEHUN
TpUroHomerpuueckux | OTHOIIEHHE K
byHKINH MaTeMaTHKe KaK K
39 YeTHOCTD, 4acTH 2
HEYETHOCTb, 00111eYeIOBEYSCKOM
NEePUOIMIHOCTD KYJIBTYpPbI
TPUTOHOMETPHUYECKUX
byHKIMH ITonnmanue
40 CBOWCTBO QYHKIMK | 3HAYMMOCTH 3
Y=COSX U ee rpaduK | MaTeMaTUKH ISt
41 CaoiicTBO pyHKIIMH | HAYYHO- 2
Yy=SinX u ee rpaguk | TEXHUYECKOTO
42 CaoiictBo yHKIMU | Iporpecca 2
y=tgX u ee rpauxk
43 OO6parHble BocnuTanne 1
TpUroHoMeTpudeckue | AKTHBHOCTH,
dyHKIMHM CaMOCTOSITEIIEHOCTH,




Ypok 06001IeHS 1 OTBETCTBEHHOCTH, 1
CUCTEMAaTH3aINH TPYIAOTIOOUS
3HaHUI
KoHntposbHas 1
pabotaNel
I'nmaBa 8. IlpousBognas u ee 16
reoMeTPHYeCKHI CMBbICJI
44 IIponsBoHas Bocnuranue 2
45 [IpousBoaHas KYJbTYPbI JINUHOCTH 2
CTEeNIEHHON (YHKIIUU
46 [IpaBuna OTHoLIIEHNE K 3
auddepeHMpoBanus | MATEMaTHKE Kak K
47 [IpousBogHbie 4acTH 3
HEKOTOPBIX 00111eYeI0BeYECKON
JJIEMEHTaPHBIX KYJIBTYpPbI
byHKIUH
48 [eomeTpryecKuii Ilonnmanue 3
CMBICJI TPOU3BOIHOM | 3HAYUMOCTH
Ypok 06001IeHNS 1 MaTeMaTUKHU 1S 2
CHCTEeMAaTU3aluu Hay4HO-
3HAHUH TEXHUYECKOTO
KontposbHas 1porpecca 1
paboTtaNe2
Bocnuranue
AKTUBHOCTH,
CaMOCTOSITEIILHOCTH,
OTBETCTBEHHOCTH,
TPYIOTIOOUS
I'naBa 9. IIpumeHenne 12
NMPOU3BOJAHOM K
HCCJIeI0BAHUI0 PyHKIUIA.
49 Bospacranue n Bocnuranue 2
yObIBaHUE QYHKIUHU | KyAbTYpPhl TUYHOCTH
50 OKCTPEMyMBI 2
byHKIUN OtHoweHne K
o1 [IpumeHeHue MaTeMaTuKe Kak K 2
MIPOU3BOIHOM K qJacTu
MOCTPOCHHIO 00111eYeI0BeYeCKON
rpadukoB QyHKIUN | KYJBTYPBI
52 Haubonbmee u 3
HaMMEHbIIICe [Tonumanue
3HaueHUs! QyHKITUU 3HaYUMOCTH
53 BBIyKI0CTh MaTeMaTUKU TSt 1
rpaduka QyHKINH, Hay4qHO-
TOYKH Tepernda TEXHHUYECCKOTO
Ypok 060011eHus u nporpecca 1
CHUCTEMAaTH3AIHH
3HAHUU Bocnuranue
KonrponsHast pabora | aKTHBHOCTH, 1
No3 CaMOCTOSITEIILHOCTH,
OTBETCTBEHHOCTH,

TPYIOTIOOUS




I'naBa 10. Unrerpan

11

o4 ITepBoobOpaznas 2
55 [IpaBuna Bocnuranue 3
HAXOXICHUS KYJIBTYPBI JINYHOCTH

IepBOOOPA3HBIX
56 ITnomane OtHoleHne K 2
KPUBOJIMHEHHOM MaTeMaTUKe Kak K
Tpanenuu qacTu
59 [Ipumenenue o0111e4yenoBeyecKon 1
IIPOU3BOHOMN U | KyIbTypBI
MHTErpana K
PELICHUIO [Tonnmanue
NPaKTUYCCKUX 3aa4y | SHAYAMOCTH
Ypok 0000meHus u | MATCMAaTUKH TS 2
cucTeMaTHu3aluu Hay4qHO-
3HAHUU TEXHUYCCKOI'O
Kontponbnas pabota | IIporpecca 1
No4
Bocnutanne
AKTUBHOCTH,
CaMOCTOSITENIbHOCTH,
OTBETCTBEHHOCTH,
TPYAOTIO0HS
I'nasa 11. 10
KomOunaTopuka
60 [TpaBwmiio Bocnuranue 1
MIPOU3BEICHUS KYJIBTYpPBI INYHOCTU
61 ITepecranoBkH 2
62 Pasmenienus OTHoLIEHHE K 1
63 Coueranuss M  UX | MaTeMaTHuKe KaK K 2
CBOMCTBA YacTu
04 Bbunom HeroTona o0l1e4YeI0BeueCcKOit 2
Ypox 0006menuss u | KYIbTYPEI 1
CUCTeMAaTH3aINH
SHAHUU ITonnmanue
KonrtponbHas 3HAYUMOCTH 1
pa6oraNe5 MaTeMaTUKH TUIS
Hay4HO-
TEXHUYECKOTO
nporpecca
Bocnuranue
AKTUBHOCTH,
CaMOCTOSITEIIbHOCTH,
OTBETCTBEHHOCTH,
TPYOTFOOUS
I'maBa 12. Dy1eMeHThI TeOPHH BEPOATHOCTEH 11
65 CoObITHS 1
66 KombOunanus Bocnuranue 1
COOBITHH. KYJIbTYPbI JITUHOCTH
[IpoTuBOMIOIOKHOE
coOpITHE




67 BepositHOCTh OTtHomeHNE K 2
COOBITHS MaTeMaTHKe KakKk K
68 Crnoxxenue 4acTu 2
BEPOATHOCTEMN 00111eYeI0BEUECKOM
69 He3asucumele KYJbTYPBI 1
COOBITHS.
YMHOXeEHHE [Tonumanue
BEPOSATHOCTEMN 3HaYUMOCTH
70 Cratuctryeckas MaTEMATHKHU JUTS 2
BEPOSITHOCTh HAy4YHO-
Ypok o0000menuss u | TCXHHYECKOIro 1
cucTreMaTu3alnu nporpecca
3HAHUU
KonTposibHas Bocnnranue 1
paGoTtaNe6 AKTHBHOCTH,
CaMOCTOSITCIIBHOCTH,
OTBETCTBEHHOCTH,
TPYIOTIO0US
I'naBa 13. Crarucruka 8
71 Crny4aiinbie Bocniuranue 2
BEJIMYUHBI KYJIBTYpPBI INYHOCTU
72 LlenTpanbHble 2
TCHJICHIINH OTHomIcHNE K
73 Mepsl pazbpoca MaTeMaTUKe Kak K 2
Ypok 0000meHns u | 4aCTH
CHCTEMAaTHU3alNH 00IIIeYEeI0BEYECKOH
3HaHUI KYJIbTYPbL
Kontponbnas padota 1
Ne7 [Torumanue
3HAYMMOCTH
MaTeMaTHKH JUTSI
Hay4YHO-
TEXHUYECKOTO
mporpecca
Bocnutanue
AKTHBHOCTH,
CaMOCTOSITEIIBHOCTH,
OTBETCTBEHHOCTH,
TPYIOTIO0US
HTorosoe nopropeHue 3

| Bceero
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Coaep:xanue kypca «I'eomerpus»
ba3oBblii ypoBeHb
[ToBTropenue. Pemenue 3a1au ¢ npuMeHEHUEM CBOMCTB (pUTyp Ha

IUIOCKOCTH. 3a/1a4X Ha JJ0Ka3aTeabCTBO U IOCTPOEHHE KOHTpIpUMEpPoB. Mcnons3oBanue B
3ajjayax NPOCTEUIINX JIOTHYECKUX IIPAaBUIL.

Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUI B MPSMOYTOJIbHBIX
TPEeYroJabHUKaX, (PaKTOB, CBSI3aHHBIX C

IICTBIpéXyl"OJ'IBHI/IKaMI/I. Pemenne 3aJa4 C UCIIOJIb30BaAHHUCM (baKTOB, CBSIaHHBIX C OKPY’KHOCTSMMU.
Pemenne 3amad Ha HU3MCPCHHUA Ha IMJIIOCKOCTH, BBIYMCIICHUC IJIMH U mIomaaek. Pemienue 3agay ¢
IMOMOIIbIO BCKTOPOB

1 KoopauHat. Harmsimaast crepeomeTpusi: GUTYphI B KX U300pakeHUs1(Ky0, mupaMuia, Ipu3Ma).
I'eomerpus

TO‘-IKa, npsamMasd 1 MmiIOCKOCTb B IPOCTPAHCTBE, aKCUOMBI CTCPECOMCTPHU U CIICACTBUA U3 HUX
.B3zaumHoOe pacnonoxeHue npsMbIX U IIOCKOCTEN B IpocTpaHcTBe. [lapamnensHoCTh NpsMBbIX U
IUIOCKOCTEH B IpocTpaHcTBe. M300pakeHne NpoCTeHIINX MPOCTPAHCTBEHHBIX (QUTYp Ha
iockocT. PaccTosHus

MeXIy (GUrypaMu B IPOCTPAHCTBE. YTJIbl B IpocTpaHcTBe. [lepneninKynsapHOCTh NPSAMBIX U
riockocteil. [Tpoekius Gpurypsl Ha IIIOCKOCTB.

IIpu3HaKy NepHeHANKYISPHOCTH IIPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. Teopema o TpEx
NEPIECHIUKYIIApax.

Mpuororpannuku. [Tapamnenenunesn. CBoiicTBa IpsIMOYTOJIBHOTO Napasuienenunena. Teopema
[Tudaropa B npoctpanctse. [lpuzma u nupamuaa. [IpaBuiabHas nupaMuaa 1 npaBUIbHas
npusma. [Ipsimas nupaMuga. SIeMeHThl TPU3MbI U TUPAMHU/IBI.

Tena BpaieHus: TWIMHIP, KOHYC, cdepa u map. OCHOBHbBIE CBOWCTBA IPSIMOTO KPYTrOBOTO
LWINHAPA, IPSIMOT0 KPyroBoro konyca. Mzo0paskenue Tesn BpaleHus Ha IIIO0CKOCTH.
[TpencraBiaenne 06 yceu€HHOM KOHYCE, CEUeHHsI KOHYca (MapauieIbHOE OCHOBAHUIO U
IPOXOJSIIee Yepe3 BEPIIMHY), CEUeHMsI IMIMH/pa (MapajijieIbHO U MEPIEHANKYIISIPHO OCH),
cedeHus mapa. PazépTka mumHapa u konyca. [Ipocreiiine koMOMHaMM MHOTOTPaHHUKOB U
TeJ BpalleHUsl Mex Ay co0o0il. Brrurcienue 3eMeHTOB MPOCTpaHCTBEHHBIX (uryp (pédpa,
JuaroHany, yrisl). [nomans moBepXHOCTH MPaBUIIBHON MUpaMUAbI U IPSMOI PU3MBI.
[Tnomanp MOBEPXHOCTU MPSIMOTO KPYroBOr0 LHUJIMH/PA, IPSMOT0 KPYTrOBOTO KOHYCA U 11apa.
[Tonsitue 06 00bEMe. OOBEM MUpPaMuUABI U KOHYCA, MPU3MBbI M HIHHApPa. O0bEM 1mapa.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLIECHUS MEKAY TUIOIIAIIMU MTOBEPXHOCTEN U
00BEMaMU MOJOO0HBIX TEII.

JIBMKEHHUsI B MPOCTPAHCTBE: NAapaJIEIbHBIN EPEHOC, IEHTPAJIbHAs CHMMETPHSI, CHMMETPHS
OTHOCHTEJIBHO IUIOCKOCTH, TOBOPOT. CBoMcTBA BMKEHMN. [I[puMeHeHne NBUKEHUN MTpU
peLICHUH 3a/1a4.

BCKTOpBI 1 KOOPAHWHATHI B IPOCTPAHCTBC CYMMa BCKTOPOB, YMHOKCHHEC BCKTOpPA HA YHUCJIO, YI'OJI
MCKAY BEKTOpPAMHU. KOJIJ'II/IHCapHBIC 1 KOMIUTaHAPHBIC BEKTOPLI. CKaHSIpHOC IMPOU3BCACHUC
BCKTOPOB. TeopeMa 0 PA3JIOKCHUU BCKTOpA 110 TpéM HCKOMILIAHAPHBIM BCKTOPAM. CKaJISIpHOe



MIPOM3BEICHNE BEKTOPOB B KoopanHaTax. [[puMeHeHrne BeKTOpOB IIPH PEIICHUH 3a/1a4 Ha
HaXO0JKJICHWE PACCTOSIHHM, JIJTUH, TUIOIIAeH U 00bEMOB.

YpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE. Y paBHEHUE cepsl B IpocTpancTBe. Dopmyrna s
BBIYHCIICHUS PACCTOSHUS MEX/1y TOYKaMU B IIPOCTPAHCTBE.

IInanupyemMble pe3yJbTaThl:

I[HSI HCIIOJIb30BaHUs B HOBCCIIHGBHOI71 JKU3HUA U 00ECIIEUECHMS BO3MOKHOCTHU yCIeurHoro
MMPOAOJIZKCHU A 06pa3013aH1/151 o CICUUAJIbHOCTAM, HEC CBA3AaHHBIM C ITPUKJIIAIHBIM
HCIIOJIb30BAaHHUEM MAaTCMaTHUKH.

— OIIEpUPOBATh NOHATUAMU: TOYKA, IIPAMasi, IUIOCKOCTh, apaJLIEIbHOCTD U
NEPIEHIUKYIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEM;

— pacrno3HaBaTh OCHOBHBIE BUAbl MHOTOTPAHHHUKOB (IIpH3Ma, MUpaMUAA, TPSIMOYTOJIBHBII
napajuiesenunes, Ky0) v TeJl BpalieHus

(KoHyc, IMIUHIP, cdepa U 1ap), BiajleTh CTaHAapTHOM Kiaccudukanueil mpocTpaHCTBEHHBIX
¢uryp (mupamuipl, IPU3MBL,

napajuieJenunesb);

— n300pakaTh U3ydaeMbie GUTYpPHI OT PYKU U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX
UHCTPYMEHTOB;

— Jienath (BRIHOCHBIC) TIIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp: BUI CBEPXY,
COOKY, CHU3Y; CTPOUThH CEUEHHS] MHOTOTPAaHHUKOB,;

— U3BIIEKATh, UHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHPOPMAIIMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacras-

JICHHYIO Ha 4epTekax U pUCYHKaX;

— ONMCBHIBATh B3aUMHOE PACIIOIO0KEHUE MIPSAMBIX U IIOCKOCTEHN B

IIPOCTPAHCTBE;

— NpUMEHATH TeopeMy [ludaropa npu BEIYUCIEHUHN 3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

— HaxoJUTh OOBEMBI U ILTOIIAIN TOBEPXHOCTEHN MPOCTEHIIIMX MHOTOTPAHHUKOB, TEJ BPAIllCHHUSI,
reOMETPUYECKUX TeJl ¢ MPUMEHEHUEM (popMy;

— BBIYUCIIATDb PaCCTOSAHUSA U YIJIbI B IPOCTPAHCTBC,

— HPUMCHATb TCOMCTPUICCKUC q)aKTBI AJI peHICHUA 3a/la4, MPEANOJIararoniux HECKOJIbKO
[1aroB pelICHHus, CCJIIN YCIIOBUA ITPUMCHCHUS 3a1aHbI B SIBHOM (bopMe;

— pemIaTh 33Jjauu Ha HaXO0XKJICHUE TeOMETPUUYECKUX BEIMYMH M0 00pa3aM WK alropuT™Mam;
— (popmynrpoBaTh CBOWCTBA U MPU3HAKU UTYD;
— JI0Ka3bIBaTb T€OMETPUYECKUAE YTBEPKICHHUSL.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPEeIMETOB:

— COOTHOCHUTD a6CTpaKTHLIC rCOMCTPHUYCCKUC TTOHATUS U (baKTBI C p€aJIbHbIMU JXU3HCHHBIMU
00BEKTaMU U CUTyalluAMMU;



— HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYp JIJISl peLICHHS] TUTIOBBIX
3aJa4 MPaKTUYECKOTO COMIEPIKAHMUS;

— COOTHOCHTbD ILJIOLIAAN MOBEPXHOCTEH TNl OIMHAKOBOM (POPMBI Pa3IMUYHOTO pa3Mepa;
— COOTHOCHUTH 00BEMBI COCY/IOB OJMHAKOBOM (DOPMBI pa3IMIHOTO pa3Mepa;

— OIleHUBATh (OPMY MPABUIHBHOTO MHOTOTPAHHHKA TTOCJIE CITUJIOB, CPE30B H T. 1. (OTPEACIAThH
KOJIMYECTBO BEpIINH, pEOep U rpaHeill MOTy4eHHBIX MHOTOTPAHHUKOB);

— HCIIOJIb30BaTh CBOMCTBA Fr€OMETPUUECKUX (DUTYD JUIS pelIeHHs 3a7a4 IPaKTHUECKOTO
XapakTepa ¥ 3a7a4 u3 Apyrux oodjsacrei 3HaHUH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE:

— OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPJIANHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXKAY BEKTOPAMHU, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

— HaXOIUTb KOOPAMWHATLI BEPIIIUH KY68. " IpAMOYT'OJIBHOT'O IMapaJuIeJICIUIICaAa, paCCTOAHUC
MCKAY ABYMS TOYKaMU;

— HaXxO0JIUTb CYMMY BCKTOPOB U NPOU3BCACHHUEC BCKTOPA HA YUCII0, YTOJI MCKAY BCKTOPAMHU,
CKaJIIPpHOC MMPOU3BCACHUC, PACKIIAABIBATH BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM;

— 3aJlaBaTh IJIOCKOCTb YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT,
— pflIaTb HpOCTCfII.HH@ 3a/la4d BBCACHHUCM BCKTOPHOI'O basmuca.
I/ICTOpI/ISI 1 METOAbI MATCMATUKMU.

— OnuceIBaTh OTACJIbHBIC BIAAKOIINUECA PE3YJIbTAThI, IIOJTYUCHHBIC B XOI€ PA3BUTUA
MAaTCMAaTHUKH KaK HAYKH,

— 3HATh IPUMEPLI MATCMATHYCCKUX OTKpLITI/Iﬁ " X aBTOPOB B CBA3HU C OTCUYCCTBCHHOM U
BCGMI/IpHOfI HCTOpHCfI; MPEACTABJIATH BKJIAJ BbIAAIOINIUXCSA MAaTEMATUKOB B Pa3BUTUC
MAaTCMAaTUKH U UHBIX HAYUHBIX O6J'IaCTeI7I;

— IHOHHUMATh POJIb MATCMATHUKU B PAa3BUTHU POCCI/II/I;

— HNPUMCHATHb U3BECTHBIC METO/IbI ITPU PCHICHUH CTAHAAPTHBIX U HECTAHAAPTHBIX
MAaTCMAaTUYCCKHUX 3aJiad; UCIIOJIb30BATh OCHOBHBLIC METOJAbI JOKA3aTCIILCTBA, IPOBOJUTH
JA0Ka3aTCJIbCTBO U BBIIIOJIHATH OIIPOBCPIKCHUC,

— 3aMeyaTh U XapaKTepHU30BaTh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B OKPYKAIOLIEH
JIEHCTBUTEIIBHOCTU U Ha UX OCHOBE XaPAaKTEPU30BATh KPACOTY U COBEPILICHCTBO OKPYKAIOIIETO
MHpa, a TAKXKE MPOU3BEACHUN UCKYCCTBA;

— IPUMCHATH HpOCTGﬁIHPIG IIpOrpaMMHEIC CPEACTBA U JICKTPOHHO-KOMMYHHUKAITUOHHBIC
CUCTCMEI ITPU PCHICHUN MATECMAaTUYICCKUX 3a1a4.



TemaTnueckoe nianuposanue. I'eomerpusn (51 gac)

Ne Ha3Banue 3ajauu BOCIUTAHUSA KomunuecTtBo | M3 HUX KOJIMYECTBO
pazznena | pasgena/ W 4acoB
pazzgena v TeMm Jla6op | IIpakt | KonTp
P . P. . P.
I'nasa 6. luauuap, KOHYC W map 13 1
I1.1 Hununap Bocnuranue 3
I1.2 Konyc KYJbTYPBI JINYHOCTH 3
I1.3 Cdepa 3)
KonTposbHas OrHourenne K 1 1
pa60Ta No5 MaTe€éMaTUKE KakKk K
3aueTNe4 JacTu 1
o011eYeI0BeUeCcKOn
KYJIBTYpPbI
I'naBa 7. O0beMbl TeJ 15 1 1
I.1 O6nem OtHomieHne K 2
MPSIMOYTOJIBHOTO | MaTeMaTHKe Kak K
napajuleJienunesa | 4acTu
I1.2 OObeMbI PSIMOiA | OOLLEUENIOBEYECKOI 3
MIPU3MBI U KYJIBTYPBI
IMH]IpA
I1.3 OObeMBI [Tonumanue 4
HAaKJIOHHOM 3HaYUMOCTH
MIPU3MBI, MaTeMaTUKHU TUTST
MTUPAMHJIBI 1 HAyYHO-TEXHHUUYECKOTO
KOHYcCa nporpecca
I14. O6beM mapa u 4
wIomaab chepbl
KonTposbnas 1 1
paboTaNe6
3aueTNe5 1
I'maBa 4. BekTopbl B IPOCTPAHCTBE 6
II.1 ITonsiTne BekTOpa 1
B ITPOCTPAHCTBE
I1.2 Cnoxenue u 2
BBIYUTAHUE
BEKTOPOB.
YMHOXKEHUE
BEKTOpa Ha YHCJIO
I1.3 Kommianaphsie 2
BEKTOPBI
3auet Neb 1
I'maBa 5. MeTtoa KOOpAMHAT B NPOCTPaHCTBeE. 11 1
JABnKenust
I1.1 Koopaunats! 3
TOYKH H
KOOPIUHATHI
BEKTOpa




I1.2 CkansipHoe 4
MIPOU3BEICHUE
BEKTOPOB Bocnuranue
I1.3 JIBrxenus KYJIbTYPbI JINUHOCTH 2
KontposbHas 1
pabortaNe7 OTtHomeHue K
3auet No7 MaTeMaTUKe KakK K 1
qacTu
o011eyenoBeuecKoi
KYJIBTYPBI
[Tonnmanue
3HAYUMOCTHU
MaTeMaTHKHU TUTSE
HAyYHO-TEXHUYECKOTO
mporpecca
Bocnuranue
AKTUBHOCTH,
CaMOCTOSITENIbHOCTH,
OTBETCTBEHHOCTH,
TPYAOTIO0HS
3akiIl0unTeIbHOE 6
NMOBTOpPeHHE MPHU Bocnuranue
MOJAr0TOBKE K HTOTOBOM KYJIBTYpPbI INYHOCTU
aTTecTalnuu 1o
reoMeTpHu.
[Tonumanue
3HAYUMOCTH
MaTeMaTUKH TUIS
HAyYHO-TEXHHYECKOTO
nporpecca
Bcero 51
IMoypounoe niianupoBanue. Maremaruka (85 u +51 u)
No Cpoku HasBanue pasziena\ TeMbl
1 6.09 OO0acTh onpeeIeHus] © MHOXKECTBO 3HAYCHUN
TPUTOHOMETPHUECKUX (PYHKIIHIA
2 6.09 OO0acTh onpeIeIeHIs] © MHOXKECTBO 3HAYCHUN
TPUTOHOMETPHUECKUX (PYHKIIHIA
3 8.09 Hummanp
4 8.09 [unuap
5 13.09 YeTHOCTh, HEYETHOCTb, IEPUOANYHOCTD
TPUTOHOMETPHUCCKUX (DYHKITHIA




6 13.09 YeTHOCTh, HEYETHOCTh, TIEPUOANIHOCTH
TPUTOHOMETPUYECKHUX (YHKIUH

7 15.09 Humuuap

8 15.09 Konyc

9 20.09 CBOMCTBO (PyHKITMU y=COS X U €€ rpaduk

10 20.09 CBoiicTBO pyHKIIMHU Yy=COS X 1 ee rpaduk

11 22.09 Konyc

12 22.09 Konyc

13 27.09 CBoiicTBO (yHKIIMHU Yy=COS X 1 ee rpaduk

14 27.09 CBoiicTBO yHKIIMHU Y= SiN X U ee rpaduk

15 29.09 Cdepa

16 29.09 Coepa

17 4.10 CBoiicTBO QyHKIMH y= SiN X U ee rpaduk

18 4.10 CaoiicTBo GyHKIMHU y= tg X 1 ee rpaduk

19 6.10 Coepa

20 6.10 Cdepa

21 11.10 CaoticTBo QyHKumu y=tg X u ee rpaduk

22 11.10 OO0patHbIe TPUTOHOMETPUYECKHE (DYHKIIUU

23 13.10 Cdepa

24 13.10 KonTponbras paborta No5

25 18.10 Ypok 0000IIeHHS ¥ CUCTEMATU3AIMH 3HAHUN

26 18.10 KonTponbnas pabora Nel

27 20.10 3auet Ne4

28 20.10 O06beM MPSIMOYTOJIBLHOTO MapalljieNienuneaa

29 25.10 [IpousBoHas

30 25.10 ITpon3sBoaHas

31 27.10 O06beM NMPSIMOYTOJILHOTO MapalljieNienuneaa

32 27.10 O06beMbl IPSIMON IPU3MBI U IIWIIMHIPA

33 8.11 [Tpon3BoiHas cTeneHHON PyHKIMH

34 8.11 ITpon3BoiHas CTENIEHHON (QYHKIIMH

35 10.11 OO6beMBbl IPSIMOI PU3MBI U LIMIIMH]IPA

36 10.11 OO6beMBI TTPSIMOI TPU3MBI M IIUIIMH]PA

37 15.11 ITpaBuia nuddepennrpoBanus

38 15.11 ITpaBuna nuddepeHpoBanus

39 17.11 OObeMbl HAKJIOHHOM NMPU3MBI, MUPaMUIbl U KOHYCA

40 17.11 OO6beMbl HAaKJIOHHOW MPU3MBI, TUPaMHJIbl U KOHYCa

41 22.11 ITpaBuia nudepennrpoBanus

42 2211 ITpon3Bo/IHBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIIHI

43 2411 OO0beMbl HAKJIOHHOM NMPU3MBI, MUPaMUJIbl U KOHYCA

44 2411 OObeMbl HAKJIOHHOM NMPU3MBbI, MUPaMHUIbl U KOHYCA

45 29.11 ITpon3Bo/IHBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKITHI

46 29.11 ITpon3BoIHBIE HEKOTOPBIX AJIEMEHTAPHBIX (PYHKIMN

47 1.12 OO6beM 1mapa u mionapb chepsl

48 1.12 O6nem mapa u mwionaapb chepsl

49 6.12 I"'eomeTprUYEeCKUi CMBICI IPOU3BOJIHOMN

50 6.12 I"'eomeTprUyeCcKUii CMBICI IPOU3BOJIHOMN

51 8.12 O6nem mapa u mwionaapb chepsl

52 8.12 OO6beM 1mapa u mionapb chepsl

53 13.12 ["eomeTpryecKuii CMBICIT IPOU3BOJIHOMN

54 13.12 Ypok 000011IeHNs ¥ CUCTeMAaTU3alluK 3HAHUN




55 15.12 KontponbHas padorta Ne6

56 15.12 3auet No5

57 20.12 Ypok 00001IeHHS ¥ CHCTeMaTH3alluK 3HAHUI

58 20.12 KonTposbhas padora Ne2

59 22.12 [ToHsiTHE BEKTOpA B MPOCTPAHCTBE

60 22.12 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA
Ha YHUCIIO

61 27.12 Bospacranne u yobiBanue GyHKIINN

62 27.12 Bospacranue u yobiBanue QyHKIHUN

63 29.12 Clio)xeHHUE ¥ BBIYMTAHUE BEKTOPOB. Y MHOKCHHUE
BEKTOpa HA YHUCIIO

64 29.12 KowmrmianapHbie BEKTOPHI

65 10.01 DKCTpeMyMbl PYHKIUH

66 10.01 DKCTpeMyMBbI () YHKITHHA

67 12.01 [IpuMeHeHne MPOM3BOTHON K TOCTPOEHUIO IPadUKOB
GbyHKIUH

68 12.01 KomrmianapHbie BEKTOPBI

69 17.01 [TpumeneHre Tpon3BOIHON K TOCTPOCHHIO IPpauKOB
byHKIIUH

70 17.01 Haubosnbiiee n HanMeHblee 3HaYeHUs (QYHKIMN

71 19.01 Haubonbiiee n HanmeHbliee 3Ha4eHUs PyHKINN

72 19.01 3auet Neb

73 24.01 Haubonbiiee n HanmMeHbliee 3Ha4eHUs PYHKINN

74 24.01 BrinykiiocTs rpaduka GyHKIINH, TOUYKH neperunda

75 26.01 Ypok 0000IIeHHS ¥ CUCTEMATHU3AIH 3HAHUN

76 26.01 KoopauHatel TOUKH ¥ KOOPAMHATHI BEKTOPA

77 31.01 KonTposbnas padora Ne3

78 31.01 ITepBooOpazHas

79 2.02 IlepBooOpazHas

80 2.02 KoopauHaTsl TOUKH ¥ KOOPJIMHATHI BEKTOpa

81 7.02 ITpaBuia HaX0XKJIEHHsI IEPBOOOPA3HBIX

82 7.02 [IpaBmiia Hax0XI€HNS IEPBOOOPA3HBIX

83 9.02 ITpaBuia Hax 0k JICHHsI IEPBOOOPA3HBIX

84 9.02 KoopauHaTsl TOUKM U KOOPAMHATHI BEKTOpa

85 14.02 [1nomane KpUBOJMHEWHON Tpaneluy U HHTErpal

86 14.02 ITnomans KpUBOIMHEHHOM Tpareuy ¥ MHTErpall

87 16.02 [IpumeHeHne MPOU3BOIHON K PEIICHUIO MTPAKTHYECKUX
3a/1a4y

88 16.02 CkamnsipHOE TPOU3BEICHNE BEKTOPOB

89 21.02 Ypok 0600111eH1s U cCTeMaTH3alluy 3HaHUHN

90 21.02 Ypok 0000IIeHHS ¥ CUCTEeMATHU3AIH 3HAHUN

91 28.02 KonrtposnbHas padora Ned

92 28.02 [IpaBuio npounsseneHus

93 1.03 [lepecTaHnoBKH

94 1.03 CkansipHO€ MPOU3BEJIEHUE BEKTOPOB

95 6.03 [lepecTanoBKH

96 6.03 Pasmemnienus

97 13.03 CoueraHus U UX CBOMCTBA

98 13.03 CoueTaHus U UX CBOMCTBA

99 15.03 bunom Herotona

100 15.03 CkansipHOE TPOU3BEICHNE BEKTOPOB




101 20.03 bunom Heiorona

102 20.03 Ypok 00001IeHUs ¥ CUCTeMaTH3alluy 3HAaHUH

103 22.03 KontponbHas padora Ne5

104 22.03 CkaJiipHO€E TPOU3BEICHUE BEKTOPOB

105 3.04 CobbITust

106 3.04 KomOunammst coopiTuii. [IpoTHBOIONIOKHOE COOBITHE

107 5.04 BeposTHOCT cOOBITHS

107 5.04 JIBroxeHUs

108 10.04 BeposTHOCTB cOOBITHS

108 10.04 Clio)xeHue BepOSITHOCTEH

109 12.04 CrojxeHue BeposTHOCTEN

110 12.04 JIBrkeHUS

111 17.04 HezaBucrumeblie COOBITHS. Y MHOKEHHS BEPOSITHOCTEH

112 17.04 CrarucTrueckasi BEpOSITHOCTb

113 19.04 Craructrdeckasi BEpOSITHOCTh

114 19.04 Kontponbnas padota No7

115 24.04 Ypok 00001IeHHS ¥ CHCTEeMAaTH3allu 3HAHU I

116 24.04 Kontponbnas padorta Ne6

117 26.04 CrnyuaiiHble BEITMYUHBI

118 26.04 3auet Ne7

119 3.05 CriyvaiiHbple BEITMYMHBI

120 3.05 3aKI0YUTENBHOE IOBTOPEHUE MPU MOATOTOBKE K
WTOTOBOM aTTECTAIlMH 110 TEOMETPHH

121 8.05 [leHTpanbHBIC TCHICHIINH

122 8.05 [lenTpanbHble TEHICHIIMN

123 10.05 Mepsi pazOpoca

124 10.05 3aKII0YUTENBHOE IOBTOPEHUE MPHU MOATOTOBKE K
WTOTOBOM aTTECTAIMH 110 TEOMETPHH

125 15.05 Meps! pazbpoca

126 15.05 Ypok 00001IeHNS U CUCTeMAaTU3aINH 3HAHUN

127 15.05 Ypok 0600111eHNS U CHCTeMaTU3allui 3HAaHUN

128 17.05 KontponbHas padota No7

129 17.05 3aKJIFOUNTENBHOE IOBTOPEHNE IIPU MTOATOTOBKE K
WTOTOBOM aTTECTAINH 110 TEOMETPHH

130 17.05 3aKIIOYNTETHHOE TIOBTOPEHUE TIPH MTOATOTOBKE K
WTOTOBOH aTTECTAINH 110 TEOMETPHH

131 22.05 HrtoroBoe nmoBTOpeHME

132 22.05 Hrorosoe noBTopeHue

133 22.05 Hrorosoe nosropeHue

134 24.05 3aKJIFOUNTENBHOE IOBTOPEHNE IIPU MTOATOTOBKE K
WTOTOBOM aTTECTAIMH 110 TEOMETPHH

135 24.05 3aKJIFOUNTENBHOE IOBTOPEHNE IIPU MTOATOTOBKE K
WTOTOBOM aTTECTAIMH 110 TEOMETPHH

136 24.05 3aKJIIOUNTENBHOE IOBTOPEHNE IIPU MTOATOTOBKE K

HTOTOBOM aTTeCTalluy 110 TCOMCTPUHU
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