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IHosicHuTEeIbHAA 3aIIUCKA
Pabouast mporpamma 1o marematuke s 10 -11 kmaccoB (yriayOJeHHBIN YPOBEHB) COCTaBJICHAa Ha OCHOBE::
®enepanbHoro 3akoHa P® «O0 oOpazoBanuu B Poccuiickoit @enepaunn», ot Ne 273 —®3 o1 29.12.2012 roga
dI'OC COO (ot 17 mas 2012 1. Ne413) [Ipukaza MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne 1578- «O
BHECCHHUU U3MEHEHUH B (pesiepaibHbIi rocyJapCTBEHHBIN 00pa30BaTeIbHbIM CTAHIAPT CPEAHEr0 00IIero 00pa3oBaHus.
®I'OC COO, yrBepkacHHOro nmpukazom Munoopuayku Poccuu ot 17.05.2012 Ne 413 (pen. ot 29.06.2017);
[lopsimox opraHu3anmii W OCYIIECTBICHHS O0Opa30BaTENbHON JESATEIBHOCTH 110 OCHOBHBIM 00I€00pa3oBaTeNbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHbIM MPOTrpaMMaM Ha4yallbHOTO OOIIEr0, OCHOBHOTO OOLIEro M CpeAHEro oOiiero oOpa3oBaHMs, YTBEPKIACHHOTO MPHUKA30M
Muno6puayku Poccun ot 30.08.2013 Ne 1015 (pen. ot 17.07.2015);
ABTOpCKOH mporpamMmbl «Anrebpa m Havana matematudeckoro anammsa. 10-11 kmaccer» HO.M.Komsrun, M.B.Tkauésa, H.E.®&noposa
M.U.1labynuH, Bxomsme B «COOpHHK pabouyux mporpamMm. AnreOpa W Hadana maTemarmueckoro anayimsa. 10-11 kimaccel. ba3oBblii u
yri1yOJNeHHbIN ypOBHU: TTOCOOHE ISl yuuTesei o0iieo0pa3oBaTenbHbIX opranu3aiuii» /coctaButens T.A. BypmuctpoBa. — M.: IIpocsemenue,
2018;
Astopckoit nporpammsl JI.C. Atanacsan, B.®.byry3os, C.b. Kagomues, JI.C.Kucenépa, O.I'. [lo3nsk «I'eomerpus, 10-11 kmaccer», Bxoasen
B «COopHuk pabounx mnporpamm. [eomerpusi. 10-11 xmaccel. ba3oBelii W yriyOJieHHBIH YpPOBHHM: TIOCOOHME Uil y4YHTENeH
o01ieo0pa3oBaTeIbHBIX Opranusanuii» /coctaButensd T.A. bypmuctposa. — M.: IIpocsemienue, 2016.
YyeOHUKHU:

o Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYEeCKOro aHaiau3a, reomMeTpus. Anrebpa M Haudajga mMareMaruyeckoro anamusa. 10 kmacc:
yueOHHK 17151 001e00pa3oBaTeNbHBIX OpraHu3ammii: 0a30Bbiii u yriyoneHnasiit ypoHu /HO.M.Komsarun, M.B.Tkauésa H.E.®@&nopona
M.U.111abynun — 4-e u3n. — M.: [Ipoceemienue, 2020;

o Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYEeCKOro aHajiu3a, reomerpus. Anrebpa M Hayajda MaTeMaTHyeckoro aHamusa. 11 kiacc:
y4eOHUK JUIs 001eo0pa3oBaTeNbHbIX OpraHu3anuii: 6a3oBblii U yriyoieHHsli ypoBHu /HO.M.Konarun, M.B.Tkauésa H.E.®&nopona
M.N.1abynun — 5-¢ uzn. — M.: I[Ipocsemenue, 2020;

o T'eomerpus. 10-11 xmaccel: ydeOHMK A 0OI1eoOpa3oBaTENbHBIX yupeXkaAeHui: 06a30Bblif M yriyOneHHsli ypoBHH /JI.C.ATaHacsH,
B.®.byry3o0B, C.b.Kagomies u np. — 7-¢ u3za.- M.: [Ipoceemenue, 2019;

o Anrebpa u Hayanma MaTeMaTHuecKoro aHanusa. [lumaktudeckue marepuansl Kk yueouuky FO.M. Konsruna u apyrux. 10 xmace: yue0.
nocobue msi obmieoOpa3oBaT. opraHu3anuii: 6a3oBbii U yrayona. ypoBHu /M.U.IMa0yaun, M.B.Tkauésa, H.E.®énopora , O.H.
Ho6posa. — 6-e uzn. — M.: [Ipocsemenue, 2017;

[Mporpamma 10 kiiacca (6a30Bblii ypoBeHb) paccuuTana Ha 175 yacoB (5 yac B HeZEIH0).
[Tporpamma 11 kiacca (6a30Bblil ypoBeHb) paccuntana Ha 170 wacoB (5 wac B Hezelo).



3agauu yyeOHOro nmpeamera
[Ipyu wu3ydyeHuUM Kypca MaTeMaTWKH Ha 0a30BOM YpPOBHE MPOAOIDKAIOTCS M TOJNy4alOT pa3BUTHE COJEp)KaTeIbHBIC JIMHUM: «Anceopay,

«Qynkuuu», «YP(I(?HBHM}I U HepaeseHncmea)), «Inemernmot KOM6uuamopul<u, meopuu eepo;lmuocmeﬁ, cmamucmuKku u j1ocukKku», BBOOIUTCA JIMHUA
«Hauana mamemamuueckozo ananuza». B PpaMKax yKa3aHHBIX COACPIKATCIIbHBIX JIMHUN PEeIIar0TCs CIICAYIOINEC 3aa4Yu:

¢ cuUcTeMaTHU3alys CBEICHUM O 4uCllaX; W3ydyeHHE HOBBIX BMJIOB YMCJIOBBIX BBIpaXEHHUH M (OPMYJ; COBEPLICHCTBOBaHHE
MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIbTYpPHI, pACIIMPEHUE U COBEPIICHCTBOBAHKE aIreOpanyecKoro anmnapara, copMupoBaHHOTO B
OCHOBHOI IIIKOJIE, ¥ €70 IPUMEHEHHUE K PELICHUIO MaTEMaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4;

* pacupeHre M CUCTeMaTH3alus OOIIMX CBEICHHH O (YHKUIMAX, MOMOJIHEHHE Kiacca M3ydaeMbIX (DYHKIUH, WIUTIOCTpPAIUs
[IMPOTHI TPUMEHEHHS (DYHKIMNA JJIS1 OMUCAHUS ¥ U3YYEHUS pealIbHBIX 3aBUCUMOCTEH;

¢ pa3BUTHE IPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B OKPYXKAOLIEM MHUPE, COBEPIIEHCTBOBAHME
MHTEJUIEKTYaJIbHBIX U PEYEBBIX YMEHUI IMyTeM 00orameHsi MaTeMaTH4eCKOT0 sI3bIKa, Pa3BUTHUS JIOTHYECKOTO MBIIUIEHUS;

* 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH U METOJAMHU MaTEMaTUYECKOTO aHAIN3A.

Hean

H3yuenue mamemamuru Ha 06a3080mM ypoGHe cCpeoHezo (N0AH020) 00uLez0 00paA306anUs HANPABIEHO HA 0OCHUMNCEHUE CTIeOYIOUUX Yellell:

(¢opMupoBaHue NpeACTABIEHNI 0 MAaTEMaTHKE KaK YHUBEPCAJIHHOM SI3bIKE HAYKH, CPEACTBE MOJICIIUPOBAHUS SIBJICHUN U MPOIIECCOB, 00 HIEIX
¥ METOAaX MaTeMaTUKH;

Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJTOPUTMHUECKONW KYJIbTYPHl, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE,
HEoOX0MMOM /71t OyayIei mpodeccHoHaTIbHOM AeATeIbHOCTH, a TaKKe IMOCIIEeYIONIEero 00ydeHHs B BBICIICH IIKOJIE;

OBJIa/IcHMe MaTeMAaTHYeCKHUMH 3HAHMAMH M YMEHMSAAMH, HEOOXOAMMBIMH B TOBCEJHEBHOM JKWU3HH, JJs M3Y4YEHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH Ha 0a30BOM YypOBHE, /s MOJy4deHHs oOpa3oBaHUs B o00iacTsax, He TpeOyrolux yriyOieHHOR
MaTeMaTHYeCKOM MOJIrOTOBKH;

BOCIIUTAHHE CPCACTBAMU MATCMATHUKH KYJIBTYPBI JUYHOCTHU, NMOHUMAHHA 3HAUYUMOCTH MATCMATUKH AJId HAYYHO-TCXHHUYCCKOI'O ITporpecca,
OTHOIICHUA K MaT€éMaTHKE KaK K 4YaCTu O6HI€‘I€J'IOB€‘~ICCKOI>1 KYJBbTYPbI 4€PE€3 3HAKOMCTBO C HCTOpI/IGﬁ pPa3sBUTHA MAaTCMATUKWU, BBOHIOHHeﬁ
MaTeMaTHYeCKUX UIEH.

JlocTimkeHHe YKa3aHHBIX IeJIel OCyIIecTBIsieTcss B mporecce (OPMHUPOBAaHMS W Pa3sBUTUS KOMHemeHWuil:. Y4eOHO-TIO3HABATEIbHOM,
KOMMYHUKAaTUBHOH, pe(JIEKCUBHON, JIMYHOCTHOTO CaMOPA3BUTHS, IIEHHOCTHO-OPUEHTALIMOHHOM.

1. [Inanupyemble pe3yipvmamyl 0ceoenus yueono20 npeomema

JInYHOCTHBIE pe3yJIbTaThI:
YV yuawezoca 6yoym cpopmuposarul:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH; KPUTUYHOCTH MBIIIUICHUS, YMEHUE
pacmo3HaBaTh JOTUYECKH HEKOPPEKTHBIC BHICKA3bIBaHUS, OTJINYATh TUTIOTE3Y OT (haKTa;

OCHOBBI CAMOPA3BHUTHS U CAMOBOCTIMTAHUSI B COOTBETCTBUHU C OOIIEUETOBEYECKUMHU IEHHOCTSAMH M HI€aJlaMU TPaKIaHCKOTO OOIIECTBA; TOTOBHOCTh
Y CIIOCOOHOCTH K CAaMOCTOSITENTLHOM, TBOPUYECKON U OTBETCTBEHHOH JESATEITHHOCTH;

TOTOBHOCTBh M CIIOCOOHOCTH BECTH JUAJIOT C APYTHUMH JIIOJBMHU, TOCTUTATh B HEM B3aUMOTIOHMMAaHUS, HAXOAUTH OOIIHME eI U COTPYAHUYATH TS
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UX TOCTHIKEHUS;
HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, JETbMU MIIQJLIETO BO3PAcTa, B3POCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
UCCIIEIOBATENbCKOM, POEKTHON U APYTUX BUAAX NEATEIHLHOCTH.
Yuawuiicsa nonyuum 603moicHOCMb 01 (POPMUPOBAHU:
TOTOBHOCTH U CHOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUHM BCEW >KM3HU; CO3HATEIBLHOTO OTHOILICHHS K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MPo(hecCHOHAIBHON U OOIECTBEHHOH eI TeIbHOCTH;
ACTETUYECKOTO OTHOIICHUSI K MUPY, BKJIIOYasi SCTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUYECTBA;
OCO3HAHHOTO BbIOOpa Oyaymiel mpodeccud W BO3ZMOXKHOCTEH peanu3aliii COOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOMICHUS K MPO(EeCCHOHATBHON
JeSITeIbHOCTH KaK BO3MOKHOCTH Y4acCTHUs B PELICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIMOHAIBHBIX POOIIEM.
MertanpeamMeTHble pe3yJbTaThl:
Pezynamuenuvle ynusepcaivnble yueoHvle 0eiicmeus
Yuawutics nayuumcs:
CaMOCTOSITENIbHO ONPENENATh LEeNH ACSITeNbHOCTU U COCTABIATH IUIAHBI JEATEIBbHOCTH; CAMOCTOSITENIHO OCYIIECTBIATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JI€ATEIbHOCTD;
BJIQ/ICHUIO HABBIKAMH IO3HABATEILHON pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH W MBICIUTENBHBIX MPOIECCOB, X PE3yIbTAaTOB U
OCHOBaHUH, IPaHMI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX IIO3HABATEJbHBIX 33/1a4 U CPEJCTB UX JOCTUKEHHUS.
Yuawuiics nonyuum 803mM04CHOCMb HAYYUMBCA!
HCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUISl JOCTHMIXKEHHS IOCTABJIICHHBIX L€JIed M pealu3aluy IUIAHOB JEATEIbHOCTH; BBIOMpPATH YCIEIIHbIE
CTpaTeruy B Pa3jIMYHbIX CUTYaIUX;
HCII0JIb30BaTh CPe/ICTBAa MH(OPMALIMOHHBIX U KOMMYHUKAIMOHHBIX TexHojoruil (nanee - UKT) B pemieHnn KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHU3alMOHHBIX 33Jad C COONIOIEHUEM TpeOOBaHUI SPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, T'MTHMEHBI, pecypcocOepe eHus, NMpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;
CaMOCTOSITEJILHO OLIEHUBATh U IPUHUMATh PEIIECHUS, ONIPEAEIAIOIIUE CTPATETUIO TOBEACHHUS, C YIETOM I'PAXkKIaHCKUX U HPABCTBEHHBIX LIEHHOCTEM.
Ilo3nasamenvhiule ynusepcanvhsle yueonvle Oelicmeus
Yyawuics nayuumces:
CaMOCTOSITENIbHOM ~ MH(POPMAIlMOHHO-TIO3HABATEIbHOM  /I€ATEIbHOCTH, BJIaJETh HaBbIKAMU  TOJY4YEHHs HEOOXOAUMOW  HMHQOpMaIuH,
OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HHMOPMAIUM, KPUTUYECKH OIICHHBATh M HMHTEPIPETUPOBATH HH(OpPMAIHIO, TMOTy4aeMyr H3
Pa3IMYHbBIX HCTOYHUKOB;
BJaJIeTh HABBIKAMU TI03HABATENbHOM, Y4eOHO-MCCIEeNOBAaTEIbCKOH M MPOEKTHOH JesATeIbHOCTH, HAaBBIKAMH pas3pellieHus MpolieM;
CaMOCTOSITETLHOMY ITOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B MO3HAHUS.
Yuawutics nonyuum 6o3modrcHocms:
MIPOBOAMTH KJIacCU(UKALIUH, JIOTUYECKHE 0OOCHOBAHNS, JOKA3aTebCTBA;
MPUMEHSATh UHAYKTUBHBIE U JIelyKTUBHbIE CIIOCOOBI pacCyKICHUN, BUIETh pa3IMuHbIE CTPATETHH PELLICHUS 3a1a4;
OBJIAZIETh OCHOBHBIMHM CIOCOOAMM TPEACTABICHUS M aHalM3a CTAaTUCTUYECKUX JIAaHHBIX, HaJM4uWe TMPEACTAaBICHUN O CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B pealbHOM MHUPE M 0 pa3IMYHbIX CI0C00aX UX M3YyUEHUs], O BEPOATHOCTHBIX MOJIEIISX.
Kommynuxamuenwle ynusepcanvhbie yueonle oeiicmeus
Yuawuticsa nayuumca:



- TIPOXYKTHBHO OOIIAThCA U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOW JIEATENBHOCTH, YYUTHIBATh MO3HMLMU JPYTUX YYAaCTHUKOB JESTEIHHOCTH,
3¢ HEKTUBHO pa3pemmaTh KOH(IUKTHI;

- BIIAJICTh A3BIKOBBIMHU CPEJCTBAMH - YMEHHUIO SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, HCIIOIb30BaTh a/IeKBAaTHbIC S3bIKOBBIC CPE/ICTBA.

Yuawuiica nonyuum 603mo#CHOCHb HAYUUMbCA
- KOHTPOJMPOBATh, OCYIIECTBISATH KOPPEKIINIO, OIIEHUBATH JACHCTBUS MapTHEPa, C JOCTATOYHOH MTOJTHOTOI U TOYHOCTHIO BBHIPaXKaTh CBOU MBICIIH.
IIpeaMeTHble pe3yabTaThl OCBOCHHUS Kypca MaTEeMAaTUKU Ha YIIyOJIEGHHOM ypOBHE OPHUEHTHPOBAHBI NMPEHMYIIECTBEHHO HAa MOJATOTOBKY K

MOCIIEAYIONEMY POQecCHOHATTBHOMY 00pa30BaHMIO, Pa3BUTHE MHIMBHIYAIBHBIX CIIOCOOHOCTEH OOydaromuxcs myTéMm Oosiee TIyOOKOro, YeM 3TO

npeaycMaTpuBaeTcs 0a30BBIM KypCOM, OCBOEHHSI OCHOB HayK, CUCTEMATHYECKHX 3HAaHUM M CIIOCOOOB JCWCTBUH, MPUCYLNINX TAHHOMY y4eOHOMY

IpeaMETY.

10 kaacc

DJeMEeHThI TEOPHH MHOKECTB U MaTEMATHYECKOH JOTUKH

Yuawuiica nayuumcs:

— CcBO0GOJHO ONEPHPOBATH: MOHATHAMM: MHOXKECTBO, IIyCTOE, KOHEYHOE U GECKOHEUHOE MHOKECTBA, SIEMEHT MHOXKECTBA, IOJMHOXKECTBO,
nepeceyeHne, 00beTMHEHNE U Pa3HOCTh MHOXKECTB;

— NPUMEHATh YHCIOBBIE MHOXKECTBA HAa KOOPJAMHATHOHN NMPSAMOH: OTPE30K, MHTEpBaJ, IMOJYHHTEPBAJ, MPOMEKYTOK C BBIKOJOTOH TOYKOH,
rpadudeckoe MpeacTaBIeHue MHOKECTB Ha KOOPAUHATHOM TIIOCKOCTH;

— IPOBEPSATh NPHHAJIC)KHOCTD 3JIEMEHTa MHOXKECTBY;

— HaXOAHUTh IepecedyeHre W OOBEJUHEHHE MHOXKECTB, B TOM UHCIE TPEICTABJICHHBIX Tpaduyeckm Ha YUCIOBOH NpsAMOH M Ha
KOOPJIMHATHOH IJIOCKOCTH;

—3a7aBaTh MHOXXECTBA IEPEUYUCICHUEM U XapaKTEPHUCTUYECKUM CBOWCTBOM; OIEPUPOBATH MOHATHUIMHU: YTBEPKICHHE, OTPHUIAHUE
YTBEpXKACHUS, MCTUHHBIE M JIOXKHBIE YTBEP)KACHHUS, NPUUYMHA, CIEICTBHE, YACTHBIH cCilydail o0Ilero yTBEp)KAE€HHS, KOHTPIPUMED;
MPOBOJHTH JI0KA3aTEIbHBIC PACCYKICHUS 11 000CHOBAHUS UCTHHHOCTHU YTBEPIKICHHH.

Yuawuiics nonyuum 603MO04CHOCIb HAYYUMBCA

—onepupogams NOHAMUEM Onpeodenenuus, 0OCHOBHbIMU BUOAMU OnpedeneHull U meopem,;

—NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEA

—onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECMBA,

—NpUMEHAMb Memood MameMamuieckol UHOYKYUU 0Jid Npo8eOdeHUs Pac CyHCOeHUll U 00Ka3amelbCme npu peueHuy 3a0au.

B noBcegHeBHOIi *KM3HU U NPHU U3YUYEHUH APYTUX NPeIMETOB
Yuawuiica nayuumcs:

— HCTOJIb30BATh YHCIOBBIE MHOXKECTBA Ha KOOPIAWHATHOW MPSIMON M Ha KOOPAWHATHOW MIIOCKOCTH IS ONMHUCAHUS PEaTbHBIX MPOIECCOB U
SIBIICHUH;

— MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B CUTYyallMsX MTOBCETHEBHON KU3HU, IIPH PEIICHUHN 3a1ad U3 APYTUX IIPEIMETOB.

'31ech 1 Janee — 3HaTh ONPEACIICHNE TTOHITHS, 3HaTh M YMETh JOKa3bIBaTh CBOMCTBA (ITPU3HAKH, €CJIM OHH €CTh) TIOHSTHS, XapaKTEPH30BaTh CBS3H C
JPYTUMH TIOHSTHUSIMH, TPEACTABIISAS OJHO IIOHATHE KaK YacTh IIEJIOCTHOTO KOMIUIEKCA, HCIIOJB30BAaTh ITOHSTHE W €r0 CBOWMCTBA MPU ITPOBEIACHHUH
pacCyKIeHNM, TOKA3aTEeIIbCTB, PEIICHNH 3a/1a4.

VYyamuiicst oJy4yuT BO3MOXKHOCTh HAYYHUThCS:



—HCNO0Jb30BaTh TEOPETUKO-MHOXECTBEHHBIN SI3bIK U S3BIK JOTUKHU JUJISI ONMCAHUS PEAJBHBIX IPOLECCOB U ABJIEHUN, IPU PEIIEHUHU
3aa4 JpYTrUX y4eOHBIX MPEIMETOB.

YucJia ¥ BbIpAKEHUS

Yuawuticsa nayuumcs:

—CBOOOJHO ONEPUPOBATH MOHITUSIMU: HAaTypallbHOE YHCIO, MHOXKECTBO HATYpalbHBIX YHUCEI, LIEJ0€ YMCI0, MHOXKECTBO IEJIbIX YHCEel,
0OBIKHOBEHHAs APOOB, AecATUYHAS APOOb, CMEUIAaHHOE YHCIIO, PAllMOHAIBHOE YHCIO0, MHOYKECTBO PAllMOHAIBHBIX YHCEI, HPPALMOHAIBHOE
YHCJI0, KOPEHb CTENEHU N, NEHCTBUTEIBHOE YHUCIO, MHOXKECTBO JIEHCTBUTEIIbHBIX YHCEI, TEOMETPUUYECKAsi UMHTEpIpEeTalHsi HaTypaIbHbIX,
LIEJIBIX, pallUOHAJIbHBIX, N1EHCTBUTENbHBIX YUCET;

—OHUMATh U OOBSACHATH PA3HUILY MEX1Yy MO3UIIMOHHON U HEMO3UIIUOHHONW CUCTEeMaMH 3allUCH YUCEJl,

—IEepEeBOJAUTD YHCJIA U3 OJTHOW CUCTEMBI 3allUCHU (CUCTEMBI CUMCIEHUS) B APYIYIO;

— 10Ka3bIBaTh U UCIIOJB30BaTh NPU3HAKH JEIUMOCTH, CYMMBbI U IPOU3BEIEHUS NIPU BBINOJHEHUHU BBIYMCICHUIN U PEIICHUHN 3a/1a4;

— BBIINOJIHATh OKPYTJIEHUE PAllMOHAJIbHBIX U UPPALIMOHAJIbHBIX YHCEN C 32 JAaHHONW TOYHOCTHIO;

— CpaBHHBATH JIEUCTBUTENbHBIC YHCIIA pa3HBIMU ClIOCOOaMU;

— yHOPSA0YMBATH YHCJA, 3aNMCaHHbIE B BHUJE OOBIKHOBEHHON W JECATUYHON JApoOHM, YMCIa, 3alMCaHHBIE C HWCIOJIb30BAHHEM
apu(pMEeTHYECKOr0o KBaPATHOTO KOPHS, KOpHEH CTeneHu 00JbIle BTOPOH;

—muaxonuts HO/l u HOK pa3HbiMu cnoco6aMu U UCIOJIB30BaTh UX NPHU PEILICHUH 3a/aY;

— BBIMOJIHATH BBIYMCICHUS M NMpeoOpa3zoBaHUsA BBIpaXKEHHUU, colepiKaluxX AEHCTBUTENbHBIE YHCIa, B TOM YHCJIE KOPHU HATypaJbHBIX
CTCIICHEH;

— BBIMOJHATh CTAaHJAPTHBIE TOXKJECTBEHHbIE MNPEOOpPa30BaHUS TPUTOHOMETPHUUECKHX, JOTapu(MHUYECKUX, CTEHEHHBIX, HPpalUOHAIbHBIX
BBIPAKCHUH.

Yuawuiics nonyuum 603M0NCHOCMb HAYUUMBCA.

— 8000010 ONepupo8amsd YUCLOBLIMU MHOHNCECMBAMU NPU peuleHUU 3a0ay,

—NOHUMAMb NPUYUHBL U OCHOBHbBIE UODEU PACULUDEHUS YUCTIOBbIX MHO HCECME,

—8aa0emb OCHOBHBIMU NOHAMUAMU MEOPUU 0eNUMOCMU NPU peueHUU CMAHOAPMHbBIX 3a0aY;

—umemsv 6a308bie NPeOCMABIEHUS O MHONCECMBe KOMNIEKCHbIX YUcel;

— C80000HO BbINONIHAMb MOAHCOECMBEHHBIE NPEoOPA308aAHUS MPULOHOMEMPUYECKUX, N102APUDMULECKUX, CIMENEHHbIX 8bIDANCEHU,

—gnademv opmynou 6unoma Horomona,

—npumMeHsmsb NpuU peuwenuu 3aday meopemy o auHeurHom npeocmaerenuu HOJ[, Kumaiickyio meopemy 06 ocmamxax, Manytwo
meopemy DPepma;

— NpUMeHAMb NPU peuleHuy 3a0ay meopemuKo-4uciosvle GYHKYUuu: 4ucio u cymma oeiumeneu, gynkyuio Jinepa,

— npuMeHAms NpU peuwerHuu 3a0ay yenHvie OpooU, MHO20UIEHbl C 0elUCMEUMENbHbIMU U YeAbIMU KOdPhuyuenmamu,

—@nademv NOHAMUAMU. NPUBOOUMbIE U HENPUBOOUMbIE MHO20UIeHbl, NPUMEHAMb UX NPU peuleHUuU 3a0ad,

—npumenams npu pewenuu 3a0ay OcHOBHYI0O meopemy ancedpvl; npocmenuwiue @OYHKYUU KOMNIAEKCHOU NepeMeHHOU Kak
ceomempuyeckue npeoopazoeanusl.

B noBceaHeBHOM KM3HU U NIPU U3YYEHHUH APYTUX NPeIMeTOB
Yuawuiica naywumces:
— BBINIOJIHATh W OOBSCHATH pPE3yNbTAThHl CPABHEHHUS pPE3yIbTATOB BBIUMCICHUNW TPU PEIICHUH MNPAKTHYECKUX 3a7ad, B TOM UHCIE
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NpUOINKEHHBIX BBIYMCICHUM, UCTIONB3Ys pa3Hble CIIOCOOBI CPaBHEHUH;

— 3aIMChIBAaTh, CPABHUBATH, OKPYIJIATh YUCIOBBIC JaHHBIC;

— HMCIIOJB30BaTh PealIbHbIC BEJIUYHMHBI B Pa3HbIX CUCTEMax U3MEPEHMUS;

— COCTaBJISITh ¥ OLEHHBATH Pa3HBIMH CIIOCOOAMHU YMCIIOBBIC BBIPKECHUS MPH PEIICHUM MPAKTHYECKHX 33/Ja4 W 3aJad U3 APYTUX y4eOHBIX
IIPEIMETOB.

YpaBHeHUs U HEPABEHCTBA

Yuawuiica naywumcs:

— cBOOOJIHO OINEpUPOBATh MOHATUSMU: YPAaBHEHHUE; HEPABEHCTBO;, PABHOCWIbHBICE YpPAaBHEHHMS W HEPaBEHCTBA; YpaBHEHHUE, SBIISIOLICECS
CJIEJICTBHEM JIPYroro ypaBHEHUs; ypaBHEHMs], PABHOCUJIbHbIE HA MHOXECTBE; PaBHOCHIIbHbIE MPe00pa30BaHusl ypaBHEHHUI;

—pewmarb pasHble BUAbl YPAaBHCHUNW M HEPABEHCTB M UX CHCTEM, B TOM YHCJIE HEKOTOpPHIE YPaBHEHHUS TPETbEH M UYETBEPTOU CTEIICHEH,
IpOoOHO-palMOHAIbHbIE U HPPALMOHAJIbHBIE;

— OBJIaJICTh OCHOBHBIMU THIAMH IIOKa3aTENbHBIX, JOTApU(PMHUECKHX, HPPAMUOHAIBHBIX, CTEIEHHBIX YPAaBHEHHH M HEPaBEHCTB U
CTaHJAapTHBIMU METOJAMH UX PELICHUH U NPUMEHATh UX IIPU PEIICHUU 3a]a4;

— IPUMEHATh TeopeMy be3y K peleHuo ypaBHEeHHU;

— IPUMEHATH TeopeMy Buera 11s penieHns HEKOTOPBIX YPaBHEHUN CTENIEHU BBIIIE BTOPOIL;

— MOHUMATh CMBICI TEOPEM O PABHOCUIIBHBIX U HEPABHOCWJIBHBIX NPE00pa30BaHUSIX YPABHEHUN U YMETh UX JI0KA3bIBaTh;

— BJIaJIETh METOJIAMU pEIIECHUs ypaBHEHUW, HEPABEHCTB M MX CHCTEM, YMETh BbIOMpaTh METOJ pelleHUs U O00OCHOBBIBATh CBOW BBHIOOD;
UCIOJIb30BAaTh METOJI HMHTEPBAJIOB /ISl PELICHHUS HEPABEHCTB, B TOM 4YHUCIE JApOOHO-pAllMOHAJIbHBIX M BKJIIOYAKOIIUX B ceOs
UpPalHMOHAIBHBIE BBIPAKECHUS;

—pemaTh ainreOpanmvyecKkue ypaBHEHUS M HEPAaBEHCTBA M HMX CHUCTEMBI C IMapaMeTpaMH aireOpandyeckuM M TpapUuYeCKUM METOJaMHU;
BJIAZIETh PA3HBIMU METOJAMH [0Ka3aTEJIbCTBA HEPABEHCTB; PELIATh YPAaBHEHUS B LIEIBIX YHCIAX;

— 1300paXkaTh Ha MJIOCKOCTH MHOXECTBA, 3a/1aBa€Mbl€ YPaBHEHUSIMU, HEPAaBEHCTBAMHU U UX CUCTEMaMH;

— cBOOO/IHO UCIOJIB30BATh TOKAECTBEHHbIE TPEOOPa30BaHUs IPH PELICHUH YPaBHEHUN U CUCTEM ypaBHEHHH.

Yuawuticsa nonyuum 603moxicHOCMb HAYYUMbCA

—C80000HO oOmnpedenaims mMun U GblOUPaAmMb Memoo peuleHuss HNOKA3AMENbHbIX U J102apU@PMUYecKux YpaeHeHull U HepageHcms,
UPPAYUOHANbHBIX YPAGHEHUU U HEPABEHCME, MPULOHOMEMPUYECKUX YPABHEHUT U HePpABEeHCME, UX CUCTEeM;

—80000HO pewams cucmemvl TUHEUHbIX YPAGHEHUL,

—peuiamsb OCHOBHble MUNbL YPAGHEHUU U HePA8eHCmE ¢ napamempamu,

— npumeHams npu peuienuu 3aday Hepasencmea Kowu - Bynsaxosckozo, bepnynnu.

B noBcexHeBHOM KM3HHM ¥ NPU U3YYEHHUH JAPYIUX NNPeAMeEeTOB
Yuawuiica nayuumcs:

— COCTaBJISITh U pelllaTh YpaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBbI NIPU PEIICHUH 3a]a4d U3 IPYyTUX yueOHBIX MPEIMETOB;

— BBIMIOJIHATh OLIEHKY MPaBAONOJ00US Pe3ylbTaTOB, MOJYYaeMbIX MPHU PELICHUU DPa3IUYHBIX YpaBHEHUM, HEpPaBEHCTB U MX CHCTEM, IpHU
pellIeHu! 3a4a4 U3 APYyrux y4eOHbIX MPEIMETOB;

— COCTaBJISATh U pelIaTh YPaBHEHUS U HEPABEHCTBA C apaMeTpaMy IpH PelIeHUHU 3aa4 U3 APYTUX yueOHBIX MPEIMETOB;

— COCTaBJISITh YPaBHEHUE, HEPABEHCTBO MJIM MX CHCTEMY, OMMCHIBAIOLIME PEaJbHYI0 CHTYAIMIO WM NPUKIAJHYIO 3aJady, UWHTEpPIPETUPOBATH
[IOJIy4E€HHBIE PE3YJIbTAThI;




— HMCIOJIb30BaTh IPOrPaMMHBIE CPEICTBA IIPU PELIEHNUN OTACIIbHBIX KJIACCOB YPaBHEHHUM U HEPABEHCTB.
DYHKIUH
Yuawuiica naywumcs:

— BJIaJIETh MOHATUSMU: 3aBUCHUMOCTH BEIWYUH, QYHKLHUSA, apryMEHT U 3HaueHUE (YHKIHH, 00JACThb ONpEAesIeHUs U MHOXECTBO 3HAaYCHUU
¢byHkuuu, rpaduk 3aBUCUMOCTH, Tpaduk QYHKUHMH, HYIW GQYHKLMHM, HOPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pAacTaHHWE HA YHUCIOBOM
POMEXYTKe, yObIBaHHE HAa YMCIOBOM MPOMEXYTKE, HauOoOJbIIee ¥ HaMMEHbIIee 3HaUeHUS (QYHKIMU Ha YUCIOBOM IPOMEKYTKE; YMETh
IPUMEHSTH 3TU MOHATHUA IIPU PELICHUHU 3aJay;

— BJIAJIETh MOHATUEM: CTENEHHAass GYHKUHS; CTPOUTH €€ rpaduK U yMEeTh NPUMEHITh CBOMCTBA CTENEHHONW (YHKIIMU IPHU PELICHUH 3a7ay;

—BJIaJieTh INOHATHUSIMU: IOKa3aTeldbHas (QYHKLHS, dKCIOHEHTAa; CTPOUTh UX rpaduku M yMmerp NpuUMEHATH CBOWCTBA IOKa3aTeJIbHOU
(GyHKIIUY NpU pelIeHUH 3a/a4;

—BJIaJIETh NOHATHEM: Jlorapudmuueckass QyHKLIUs; CTPOUTh €€ rpauKk U yMeTh NMPUMEHSTh CBOWCTBA JorapumMuieckoil GyHKIUU MpU
pelLIeHNH 3ajay;

— BJIaJIETh NMOHATUEM: 00paTHast GYHKIUS; IPUMEHATh 3TO NOHATHE NIPU PELICHUHU 3aJ]1ay;

— NPUMEHSATH IPH PEIICHUH 33/1a4 CBOMCTBA (YHKIMN: YETHOCTh, OTPAaHUYCHHOCTD;

— NPUMEHSTh IPU peUIeHUH 3a7ad NpeoOpa3oBaHus rpaguKoB QyHKIUHT;

— BJIQJICTh MOHATUAMU: YHCIOBBIC TIOCIEA0BATEIHHOCTH, apU(PMETHIECKAS U TEOMETPHIECKasi IPOrPECCHH;

— PUMEHSATh IPU PEIICHUHU 3a7a4d CBOMCTBA U MPU3HAKU apU(PMETHUYECKON U reOMEeTpUUECKO Iporpeccu.

Yuawuiics nonyuum 603mMo4CHOCIb HAYYUMBCA:

—681a0emv NOHAMUEM. ACUMNIMOMA; YMemb €20 NPUMEHAMb NPU peuwenuy 3a0ay.

B noBcegHeBHOM KM3HM M NIPH U3YYEeHHUH APYrUX y4eOHBIX peIMeTOB
Yuawuiica nayuumcsa:

—omnpeAenaTs Mo rpagukaM M HCIOJb30BaTh IS pELICHUs MNPUKIAAHBIX 3a/lad CBOWCTBA pEaJbHBIX NPOLECCOB U 3aBHUCUMOCTEN
(HamGonbIIMe U HAUMEHbIINE 3HAYEHUs, IPOMEXKYTKH BO3pACTaHUSA U YOBIBAaHMS, MPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHMITOTHI, U T. II.),
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOMN NMPAKTUYECKOW CUTYallHH.

TexcroBbIe 32124

Yuawuiicsa naywumces:

— pelaTh pa3Hble 3a/1a4M MOBBIIIEHHON TPYJHOCTH;

— aHaJM3UPOBATh YCIOBHUE 3a/1a4M, BBIOMpPATh ONTUMAJIBHBIA METOJ PELIEHHS 3aJaud, paccMaTpuBasi pa3jnyHble METO/bI;

— CTPOUTH MOJIENIb PELIEHHUS 3aJJa4H, IPOBOJUTH TOKA3aTEIbHbIE PACCYKICHUS IIPU PELICHUN 3a/1a4H;

— aHaAJIM3UPOBATh M MHTEPIPETUPOBATH MOJYYEHHbIE PEIICHUS B KOHTEKCTE YCJIOBUS 3aJayd, BHIOMpATh pEUIeHHs, HE NPOTUBOpEUaIHe
KOHTEKCTY;

—MEepeBOAUTh MPH PEHIEHUH 3aJayd UHPOpMAIUI0 M3 OJHOW (QOopMbI 3amucH B APYryl, HCHOJb3ysS MPU HEOOXOIUMOCTHU CXEMBI,
TabauLBl, TpaQUKU, TUArpaMMBbI.

B noBceaHeBHON KM3HU U NPU U3YYEHUH APYTUX NpeIMeTOB
Yuawuiica nayuumcea:
— peluiaTh IpakTUYEeCKHe 3a/1a4 U 3a/1a4d U3 APYTUX IPEIMETOB.

I'eomerpus




Yuawuiica nayuumces:

— BJIaJIETh TEOMETPUICCKIMHU MOHATHUSMU NIPU PEIICHUU 33124 U MPOBEICHUN MAaTEMAaTUUECKUX PACCYXKICHHUIA,

— CaMOCTOATENBHO (HOPMYITUPOBATH OMPEICIICHHSI TEOMETPUYECKIX (PUTYp, BBIABUIaTh THIIOTE3bI O HOBBIX CBOMCTBaX M MPU3HAKAX T€OMETPHUECKUX
¢uryp u 060CHOBBIBATH WM ONPOBEPraTh UX, 0000IIATh WM KOHKPETU3UPOBATH PE3YJIbTAThl HA HOBBIX KiaccaxX (Uryp, MPOBOJIUTH B HECIOKHBIX
cllydasix Kiaccu(UKanuio GUryp 1mo pa3aIndHbIM OCHOBAHUSIM;

— WCCIIEI0BATh YEPTEXKH, U3BIIEKATh, HHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH HHPOPMAIIUIO, MPEACTABICHHYIO HAa YePTEKAX;

— pemaTh 3a/1a4d TeOMETPUIECKOTO COJCPKaHUs, B TOM YHCJIE B CUTYyallUsX, KOTJa aJlTOPUTM PEIICHUSI HE CIEIyeT SIBHO M3 YCIOBUS, BBITIOIHSITH
HEOOXOUMBIC JUISI PEIICHUS 3a/1a4dl JIOTIOJHUTEIbHBIC MOCTPOCHHUS, UCCIICI0BATh BO3MOXXHOCTh MPUMEHECHHS TEOpeM U (OpMyI JJIs PEIIeHUs
3ajay;

— (opMyIUPOBATH U JIOKA3BIBATH TEOMETPUUECKUE YTBEPIKICHUS;

— BIIQJICTh TIOHSATHSIMHU CTEPEOMETPUH: NPU3Ma, apaUICIICUIIC ], TMPaMUIa, TETPadIpP;

— (GopMyITUPOBATH AKCHOMBI CTEPEOMETPUH U CICACTBUAX U3 HUX M YMETh MPUMCHSTH UX TPU PEIICHUH 3a/1a4;

— CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB C UCIIOJIh30BAHUEM PA3IMYHBIX METOJIOB, B TOM YHUCIIC H METOJIa CJICIIOB,;

— BJIAJICTh TIOHATHEM O CKPEIIMBAIOIIMXCS MPSIMBIX B POCTPAHCTBE U YMETh HAXOUTh YTOJI U PACCTOSTHUE MEKYy HUMHU;

— MPUMEHSTH TEOPEMBI O APAILICIILHOCTH MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE NIPU PEIICHUU 3a/1a4;

— MPUMEHSATH NapalIeIbHOE TPOSKTUPOBAHKE IS U300paxeHUs PUTYp;

— MPUMEHSTH MEPICHIUKYISIPHOCTH TPSMOU U IJIOCKOCTH NIPU PEIICHUY 3a/1a4;

— BJIQJICTh MOHSATUSMH OPTOTOHAJIHHOE MPOSKTUPOBAHWE, HAKIOHHBIC M HX MPOCKIUH, YMETh MPUMEHITh TEOPEMYy O TpPeX NEPICHIUKYISIpax MpH
peIICHUH 33]1a4;

— BJIQJICTh IOHATHUSMH PACCTOSTHUE MEXTYy GUTYpPaMH B TIPOCTPAHCTBE, OOIIHIA MEPIICHAUKYIISIP IBYX CKPEIIMBAIOIIMXCS MPSAMBIX U YMETh IPUMCHSITh
WX TIPU PEIICHUH 33]1aY;

— BJIAJICTh TIOHATHEM YTOJI MEXKTY MPSMOU U TUIOCKOCTBIO M YMETh MIPUMEHSTE €T0 IMPU PEIICHUH 3a/1a4;

— BJIaJIETh MOHATUSAMU ABYTPAHHBIN YTOJ, YTOJI MEXAY TIOCKOCTSIMH, TIEPIICHIUKYISIPHBIE MIIOCKOCTH H YMETh MPUMEHSThH X MIPU PEIICHUH 3a7a4;

— BJIQJICTh TIOHATUSAMH TIPU3Ma, TTapaJUIeIISTUIIS/] U IPUMEHSATh CBOMCTBA IMapaljiesIeuIe a MPU PEIICHUH 3a]1a4,

— BJIaJIETh MOHATHEM MPSIMOYTOIBHBIN MapaljieNienumne ] U IPUMEHSITh €ro MPH PEIICHUN 334,

— BJIQJICTh TIOHATUSMHU TUPAMUIA, BHJIBI ITUPAMUJI, JJIEMEHTHI TPABWIBHON MTHPAMUIBI U YMETh IIPUMEHSTh UX MPH PEIICHUN 33]1aY;

— ¢dopMynupoBaTh TeOpeMy Diiniepa, BIaJeTh MOHITHEM MPABUIbHBIX MHOTOTPAaHHUKOB,;

— BJIQJICTh TIOHATHEM TUIOIIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh IIPUMEHSTh €TI0 TIPU PEIICHUH 3a/1a4;

— BJIaJIETh MOHATUSAMU 00BEM, 00bEMBI MHOTOTPaHHUKOB U IPUMEHSATh UX MPH PEIICHUU 33]1a4.

Vuawuiics nonyuut 603MOMCHOCIb HAYYUMBCA.!

— 81a0emb NOHAMUEM 2eoMempuyecKue Mecma moyex  NPOCMpaHcmee u ymems NPUMeHAms ux OJis peulenus 3a0ay;

— NpuMeHsambs OISl peuleHuss 3a0ay C80UCMEA NIOCKUX U O8Y2PAHHBIX V2l08, MPEXePAHHO20 Veld, Mmeopembl KOCUHYCO8 U CUHYCO8 OJil MPexepaHH 020
vena;

— 81a0emb NOHsAMuUeM NEPREeHOUKYISPHOE cederue NPUMbL U YMemb NPUMEHAMb 20 NPU PeueHuU 3a0ay,

— 61a0emb NOHAMuUEM 0 080UCMEEHHOCMU NPAGUTILHBIX MHO20SPAHHUKOS,

— 61a0emb NOHAMUAMU YEHMPAIbHOE U NAPALIeIbHOe NPOeKMUPOSAHUe U NPUMEHAMb UX NPU NOCMPOCHUU CeYeHUU MHO20ZPAHHUKO8 MemoOoM
npoexkyuil;



— 61a0emb NOHAMUAMU O PA36ePMKe MHO202PAHHUKA U Kpamyatiuem nymu Ha N08ePXHOCMU MHO20SPAHHUKA,
— 61a0emb NOHAMUAMU O MPEXSPAHHOM U MHO2OSPAHHOM Yelie U NPUMEHSIMb C8OUCMEA NIOCKUX Y208 MHO20SPAHHO20 Yeld Npu peueHuU 3a0ay,
— yMemb pewams 3a0ayu Ha NI0CKOCMU MEMoOamu CmepeomempuiL;
— yMemb npuUMeHams Gopmyisl 00beM08 npu peueHuu 3a0ay.
B noBceaHeBHOI )KM3HN M IPU U3YYE€HHH IPYTUX NMPEAMETOB
Vuawuiica nayuumces:
— COCTaBJISITh C MCIIOJIb30BAHHEM CBOMCTB T€OMETPHUYECKUX (PUTYp MaTeMaTHUECKUE MOJICIU JUIs PEIICHHs 3a7ad MPAKTUIECKOrO XapakTepa v 3a1a4d
U3 CMEXHBIX TUCIUIUIMH, UCCIIEAO0BATh MOIYYEHHBIC MOICTU M HHTEPIIPETUPOBATh PE3yIbTAaT.
HcTopusi M MeTOIbI MATEMATHKH
Yuawuiica nayuumces:
— MMETh NMPEJICTABICHUE O BKJIAJIC BHIIAIONINXCS MATEMAaTUKOB B pa3BUTHE HAYKH,
— MOHHUMATh POJIb MAaTEMAaTHKH B pa3BUTUH Poccuu;
— HCIIOJIb30BaTh OCHOBHBIE METO/IbI JIOKA3aTeJIbCTBA, IPOBOJAUTH JOKa3aTEIbCTBO U BBIMOJIHITH OIIPOBEPIKCHHUE;
— NPUMECHSATH OCHOBHBIE METOJBI PCIICHUS MAaTEeMaTHYeCKHMX 3ajlad; Ha OCHOBE MAaTEMAaTHYCCKHUX 3aKOHOMEPHOCTEH B TIPUPOJIC
XapaKTEePU30BaTh KPAaCOTY U COBEPIICHCTBO OKPYXKAIOIIET0 MUPA U MIPOU3BEICHHUI HCKYCCTBA;
— MPUMEHSATH MPOCTEHIITNE MPOTrPaMMHBIC CPEJICTBA M JICKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU MaTeMaTHYSCKUX 3a/1a4;
— MMOJIb30BaThCs MPUKIAJTHBIMH IPOTPAMMaMH U MIPOTPAMMaMU CUMBOJIBHBIX BBIYMCICHHUH JIJIS HCCIICIOBAHUS MaTEMAaTHYCCKUX OOBEKTOB.
Vuawuiics nonyuum 603MOMCHOCb HAYYUMBCA!
— NpuMeHsmb MamemamuyecKue 3HAHUSA K UCCAe008AHUI0 OKPYICAuezo Mupa (Mooderuposanue Quuueckux npoyeccos, 3a0avu
IKOHOMUKU).

11 knace

DyHKIUH

Yuawuiica naywumces:

— BJIaJIETh MOHATUSAMU: 3aBUCHUMOCTh BEJIWYUH, QYHKLHUSA, apr'yMEHT U 3HaueHUe (YHKLIHMM, 00JaCTh ONpeAeeHUs U MHOXKECTBO 3HAaYEHUH
¢byHKUMM, TpaduK 3aBUCUMOCTH, TpapuK QYHKIUU, HYIU (QYHKIUH, NPOMEXYTKHM 3HAKOIOCTOSHCTBA, BO3PACTaHME Ha YHCIOBOM
IIPOMEXYTKe, YOBbIBAHME Ha YMCIOBOM IPOMEXYTKEe, Hambosbllee M HauMeHblIee 3HA4eHUs (YHKIHUM Ha YHCIOBOM IPOMEXKYTKE,
nepuoauyeckas QyHKIMS, Mepuos, 4€THas U Hed€THas PyHKIUH; YMETh IPUMEHATH 3TH MOHATHS NPU PELICHUN 3a/1a4;

— BJIQJIETh MOHATHEM: TPUTOHOMETPUUYECKUE PYHKIIUU; CTPOUTh UX I'paUKU U YMETh MPUMEHSATH CBOMCTBA TPUTOHOMETPUUECKUX (YHKIIUN
MpU pelIeHUH 3aj]ay;

— BJIQ/IETh NMOHATUEM: 00paTHast QYHKLHUS; IPUMEHATH 3TO MOHITUE NIPU PELICHUHU 3aJ]1ay;

— NPUMEHSATH IPU PEIICHUH 3aJ1a4 CBOWCTBA QYHKLMI: YETHOCTh, IEPUOJIUYHOCTh, OTPAHUUYEHHOCTH;

— PUMEHSTh NPH peUIeHUH 3a7a4 npeoOpa3zoBaHus rpaduKoB ¢yHKIUM.

Yuawuticsa nonyuum 603moxicHOCMb HAYYUMbCA

—81a0emv NOHAMUEM. ACUMRMOMA, YMemsb €20 NPUMEHAMb NPU peueHuUu 3a0ad;

— npuUMeHAmMb Memoobl peueHuss nNPoCmetnuux OuppepeHyuanrbHblX ypasHe Hull nepeoco u Mopo2o NOpAOKOSE.
B noBcegHEeBHOM KM3HM M NIPH U3YYECHHUH APYIrHX y4eOHBIX peIMeTOB
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Yuawuiica nayuumca:

—onpenenarb mno rpagukaM M HMCHOJB30BAaTh NI PEIICHHS NPHUKIAJAHBIX 3aJad CBOHCTBA peaJbHBIX MPOIECCOB U 3aBUCHUMOCTEH
(HambompIIe ¥ HaMMEHBIINE 3HAYCHUS, MPOMEKYTKH BO3pacTaHUs M yOBIBAaHUSA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, aCHUMIITOTHI, TOYKH
neperu0a, mepuoa  T. II.), HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKON CUTYyaIluu;

— OIpeAeNsATh Mo IrpaduKaM MPOCTEeHIINE XapaKTePUCTHKH MEPUOANIECKUX IPOLECCOB B OMOJIOTHH, YKOHOMHUKE, MY3BIKE, PaJUOCBS3U H T.
. (aMILUIUTYJa, IEPUOT U T. II.).

DJieMeHThl MATEMATHYECKOI0 AHAJIHN3A

Yuawuiica nayuumca:

— BIIAJCTh MOHATHEM: OECKOHEUHO yOBIBaIOIIasi TeOMETpHYecKasi HPOrpeccHst U YMETh IPUMEHSTh €ro P PEeHIeHUN 3a1a4;

— NPUMEHSATH JJISl PEUICHUS 3a/1a4 TEOPHIO MPEJICIIOB;

— BJIa/IETh NOHATHAMH: OECKOHEUHO OOJIBIINE YHUCIOBBIE MOCIEI0BATEIBHOCTH U OECKOHEYHO Majible YUCIOBBIE MOCIEA0BATEILHOCTH; YMETh
CpaBHUBATh OECKOHEYHO OOJbIINE U OECKOHEYHO Majble MOCIEA0BATEIBHOCTH.

— BIIAJICTh MOHATUSAMH: IPOU3BOAHAS QYHKIUU B TOYKE, IPOU3BOIHAS QYHK IIUH;

— BBIYHCIISITH MPOU3BOIHBIC dJIEMEHTAPHBIX QYHKIUHA M UX KOMOMHALIMIA;

—ucciaeaoBaTh GYHKIIMN HA MOHOTOHHOCTB U 9KCTPEMYMBI;

— CTpOUTH TpadUKU U MPUMEHITHh UX K PEHICHUIO 3aja4, B TOM YHCJE C MapaMeTpoM;

— BIIaJIeTh NOHSATHEM: KacaTelbHas K rpaduky QyHKIUH; yMETh MIPUMEHSTh €T0 IPU PELICHUHU 3a]1ay;

— BJIAJICTh MOHATHAMU: TEepBOOOpa3Hasi, ONpeneNEHHBI WHTETPAN; NMPUMEHATh TeopeMy HproroHa—IJleiiOHua n e€ creacTBus A perieHHs
3a/1a4.

Yuawuiica nonyuum 603mo#CHOCMb HAYUUMbCA

—80000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMU4ecKo20 aHaau3a O GblYUCIeHUss NPOU3BOOHBIX (OYHKYUU OOHOU
nepemMeHHoU; c60600HO NPUMEHAMb ANNAPAm MamemMamuiecko2o anaiu3a 0as UCCIed08aHus QYHKYul u nocmpoenus 2pagukos, 6
MOM HUcCie UCCIeO08AHUA HA BLINYKAOCD,

—onepupogams noHAmMuUeM nepeooopasnoll 011 peuleHus 3a0ay; 061a0emb OCHOSHbLIMU céedeHusmu 06 unmeepane Hoiomona—i/letibnuya u
€20 npocmenuux npumMeHeHusx,;

—onepupogams 6 cMmanOapmMHbIX CUMYAYUAX NPOU3E0OHBIMU 8bICULUX NOPAOKOS,

—yMemb NPUMEHAMb NPU peueHu 3a0ay c80UCMEA HENPepbleHbIX QYHK YU,

—YyMemb npumMenamsb NpU peuleHuu 3aday meopemul Beliepwumpacca, ymemsv bin0OIHAMb NPUOIUNCEHHBIE GLIYUCTIEHUSA (MEMOObl peulenus
YpaeHenull, 8bl4UCIeHUs ONpedeNéHH020 UHme2paa);

—YyMemb NPUMEHAMb NPULONCEHUE NPOUZBOOHOU U ONPedeNEéHHO20 UHmMe2pald K peueHulo 3a0a4 eCmecmeo3Hanusl,

—61a0emb NOHAMUAMU: 8MOPASL NPOUZBOOHAS, GLINYKIOCMb 2paAPuKa GYHKYUU; ymems ucciedo8ams GYHKYUo Ha 6blNyK10CMb.

B noBceaHeBHOI ;KM3HU U MIPH U3YYEHHH JAPYTUX YUeOHBIX MPeEIMeTOB
Yuawuiica nayuumca:

— pemarh MpUKIAIHbIC 3aa9l U3 OMOJIOTHH, GU3HKH, XUMUHU, IKOHOMUKH U JPYTUX MPEIMETOB, CBSI3aHHBIE C UCCIEAOBAaHUEM XapaKTEPHUCTHK
MPOLIECCOB, UHTEPIPETUPOBATH MOJIYUEHHBIE PE3yIbTATHI.

KoM0OnHATOpPHKA, BEPOSATHOCTh M CTATHCTHKA, JIOTHKA U Teopus rpados

Yuawuiica nayuumca:
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— OMEPUPOBATH OCHOBHBIMH ONHCATEIbHBIMU XapaKTEPUCTUKAMH YUCIOBOTO Habopa; MOHSATHSMH: T€HEpalibHas COBOKYIMHOCTh U BHIOOPKA;
OTIEPUPOBAThH MOHSITUIMHU: YACTOTA M BEPOATHOCTH COOBITHS, CYyMMa U MPOU3BEIACHUE BEPOSTHOCTEH; BHIUUCIATH BEPOATHOCTU COOBITHI
Ha OCHOBE MoJCY€Ta Ynciia UCXOJO0B;

— BJIaJICTh OCHOBHBIMU MOHATUSAMU KOMOUHATOPUKH U YMETh IPUMEHSATH UX IPU PEIICHUU 33/1aY;

— UMETh MpeACTaBIeHUE 00 OCHOBAX TEOPUU BEPOATHOCTEH; UMETh NPEJACTABICHUE O JUCKPETHBIX U HENPEPHIBHBIX CIyYalHbIX BEJIHMYHHAX U
pacupeneneHusX, 0 He3aBUCUMOCTH CIyYalHBIX BEIIMYUH, UMETh MPEJCTABICHUE O MATEMATUYECKOM OXKUJIAHWU U JUCIECPCUH CIyYaHHBIX
BEJIMYUH;

— MMETh IIPEJICTABICHUE O COBMECTHBIX PACIPEICICHUSIX CyUYaliHbIX BEIUYHH;

— MOHUMATh CyTh 3aKOHA OOJBUINX YUCET U BHIOOPOUYHOI0 METOAA U3MEPEHUS BEPOSITHOCTEH;

— MMETh MpPEJCTAaBICHUE 0 HOPMAJIbHOM paclpeaeliCHUN U MPUMepax HOP MAIbHO paclpeeIEHHBIX CIIYYalHBIX BEIIMYHH;

— UMETh MPEICTABICHUE O KOPPEIALUU CIIyYailHbIX BEJIHYHH.

Yuawutics nonyuum 603modxcHocme Hay4umuca:

—umemsb npedcmasieHue 0 YeHmpaibHOU NpedelbHol meopeme,

— umems npedcmasienue 0 6blOOPOUYHOM KOIPDuyuenme Kopperayuu u 1uHeuUHol peepeccuu;

—umemsb npeocmasieHue 0 CMamucmudeckux 2unomesax u npogepKe CMAmMucmuyeckou 2unome3vl, 0 cmamucmuxke Kpumepus u eé
VDOBHE 3HAYUMOCMU,

—umemsv npedcmasienue 0 C8A3U IMNUPUUECKUX U MeopemUyecKux pacnpeoeieHul;

— umems npeocmasienue 0 KOOUpoBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM Oepese;

—gnademsb OCHOBGHLIMU NOHAMUAMU meopuu 2epagoe (epagh, eepwiuna, pebpo, cmenernv GepuiuHvl, Nyms 8 2page) u ymemow
NPUMEHAMb UX NPU peuleHUuU 3a0ay,

—umemsv npeocmasienue 0 0epesvbsx U ymemsb NPUMEHAMb €20 NPU peueHUuU 3a0ay,

—8nademsv NOHAMUEM. C8AZHOCMb, YMemb NPUMEHAMb KOMNOHEHMbl CEA3HOCMU NPU peuleHUuU 3a0ay;

—yMemb ocyuecmensimes nymu no péopam, o6xo0vl pébep u eepuiun epada;

—umemsv npeocmasienue 06 OJiuneposom u lamurbmonogom nymu, umemsv npeocmasieHue 0 MPYOHOCMU 3A0aYU HAXOHCOEHUSs
TFamunomonosa nymu;

— 8n1ademov NOHAMUAMU. KOHEUHbIEe CUEMHbIE MHOMCECMBA, CUEMHble MHOJNCECMBA, YMemb NPUMEHAMb UX NPU peuleHUul 3a0ay;

—yMemb NPUMEHAMb Memo0 Mamemamuieckou UHOYKYuu,;

—yMemsb npuMenams npunyun Jupuxie npu peuieHuu 3a0au.

B noBceiHeBHON KU3HU U MPHU U3YYEHHUH APYTrUX NpeIMeTOB
Yuawuiicsa naywumces:

— BBIYUCIISTH UM OIEHUBATh BEPOATHOCTU COOBITUIN B pealbHOMN KU3HHU,

— BBIOWpATh METOJIBI MOAXOAIIETO NMPEACTABICHUS U 00paOOTKU JaHHBIX.

TexcroBbIe 32124

Yuawuiica naywumces:

— peuiaTh pa3Hble 331a4U MOBBIIIEHHONW TPYIHOCTH;

— aHAJM3UPOBATh YCIOBHUE 3a/1a4M, BEIOMPATh ONTUMAIBHBIH METOJ PEIICHHS 3aaud, pacCMaTPUBas Pa3JIMIHBIC METOIbI;

— CTPOUTH MOJIeNIb PEUISHUsS 3a]]a4u, TPOBOJANTH JOKa3aTeIbHbIE PACCYKICHUS MPU PEIICHUU 3a1a9H;
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— pemiath 3a7a4yu, Tpedyromue nepedopa BapuaHTOB, MIPOBEPKH YCIOBUH, BBIOOPA ONTUMAIIBHOTO PE3yNIbTaTa;

— aHAJIM3UPOBATh M MHTEPINPETUPOBATH MOJYYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3aJaud, BHIOMPATh PEUICHUs, HE MPOTHUBOpEUAIIHE
KOHTEKCTY;

— MEepeBOAUTh MPHU PEHICHHU 33Ja4ud WHPOPMAIUIO M3 OJHOW (GOPMBI 3amUCH B APYryl, UCHOJB3ysS MPU HEOOXOIUMOCTH CXEMBI,
TabauIbl, rpaduKu, TUarpaMMel.

B noBceaHeBHOW KU3HU U MPHU U3YYEHHUH IPYTrUX NpeIMeTOB
Yuawuiica naywumcs:
— peuaTh IpakTUYECKUE 33a1a4u U 33/1a4d U3 APYTUX IPEIMETOB.
I'eomeTrpusi
Yuawuticsa nayuumcs:

— BJIaJIETh TEOMETPUUECKIUMU MOHATUSAMU IPU PEIICHUH 33/1a4 U MPOBEICHUN MAaTEeMAaTUYECKUX PACCYXKIACHMUIA;

— CaMOCTOSTEIHHO (POPMYIIMPOBATH ONPEACICHHUS TEOMETPUUSCKUX (DUTYp, BBIIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX M MPHU3HAKAX TE€OMETPUUCCKUX
¢buryp u 060CHOBBIBATH WU OMPOBEPraTh UX, 0000IIATh WM KOHKPETU3UPOBATH PE3YIbTaThl HA HOBBIX Klaccax (Uryp, MPOBOIAUTH B HECIOKHBIX
CIIyYasix KJIaCCH(PUKAIUIO (PUTYP 11O Pa3IMIHBIM OCHOBAHUSIM;

— HCCNeI0BaTh YepTeXH, BKIOYas KOMOWHauuu (uryp, u3BjieKaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBaTh MH(MOPMALIMIO, MPEACTABICHHYIO Ha
JepTexKax;

— peuiarh 3aJ1a4u T€OMETPUUYECKOTO COJIEp>KaHus, B TOM YUCJE B CUTYaIUsX, KOTJa alTOPUTM pEIICHHs HE CIeAYeT SIBHO M3 YCIOBUS, BBINOIHSITH
HEOOXOIUMBIC ISl PENICHUS 3a/1a4Ml JIOTIOJHHUTEIbHBIC MOCTPOCHHS, UCCIICIOBATh BO3MOXXHOCTh MPUMECHECHHS TEOpeM U (OpMYJ JJIs PEIIeHUs
3azauy;

— (GopMyITUPOBATH U JIOKA3BIBATH TEOMETPUUYCCKUE YTBEPIKICHUS;

— BJIQJIETh MOHATUSAMHU CTEPEOMETPHUU: TIPU3Ma, TapauIeNenune1, TUupaMuIa, TeTpadap;

— CTPOHTH CEUCHHSI MHOTOTPAHHUKOB C MCIIOJIb30BAHHEM PA3IMYHBIX METOJIOB, B TOM YHCIIC U METOA CJIC/IOB;

— MPUMEHSATH NapajieIbHOe TPOSKTUPOBAHUE I U300paxeHHs PUryp;

— MPUMEHSTH TEPIICHIUKYIIPHOCTH TIPSIMOK M IITOCKOCTHU TIPH PEIICHUH 3a71a4;

— BJIJIETh MOHSATUSMHU OPTOTOHAJIbHOE MPOEKTHPOBAHWE, HAKIOHHBIE M UX MPOEKIUH, YMETh MPUMEHSTh TEOpEMYy O TpeX MEepIeHIUKYIsIpax MpH
pEIICHNH 33]1aY;

— BJIQJIETh MOHATHUEM YTOJ MEKIY MPSAMON U TUIOCKOCTHIO M YMETh MPUMEHSTH €r0 MPHU PELICHUH 3a/1a4;

— BJIQJICTh TIOHATUSMU TeJIa BpaleHus (IIIHHAD, KOHYC, map u chepa), UX CEUCHHS H YMETh MPUMEHSATH UX TPU PEIICHUU 3a/1a4;

— BJIQJIETh MOHATUSAMHU KacaTENbHbIE MPSMBIE U TIOCKOCTH M YMETh MPUMEHSThH UX MIPH PEIICHUH 3a]a4;

— TIPEJICTABIIATH BIIMCAHHBIC U OMMHUCAaHHBIC C(hephl U YMETh IPUMEHSTh WX IPHU PEIICHUH 33139,

— BJIQJIETh MOHATUSAMU 00BEM, 00bEMbI MHOTOTPAaHHUKOB, TEJl BPAILlIEHUS U IPUMEHATH UX IPU PEIICHUU 3a7a4;

— BJIQJICTh TIOHATHUSMH O Pa3BepPTKE IWIMH/PA U KOHYCA, TUTOIIA U TIOBEPXHOCTH IIJIMHAPA U KOHYCa, YMETh MPUMEHSATH MX IIPH PEIICHUH 3a7a9;

— BJIQJIETh MOHATUSMU O IO chepbl U YMETh MPUMEHSThH €ro MPH PEIIeHUH 3a7a4;

— YMETh peliaTh 3aJa9d Ha KOMOWHAITMM MHOTOIPAHHUKOB U TEJ BPAIlCHUS;

— BJIQJIETh MOHATUSAMH O MOJOOHH B MPOCTPAHCTBE U YMETh PEIIaTh 33Ja4l Ha OTHOIIEHHWE 00BEMOB U TUIONIA/IeH TTOBEPXHOCTEH MOJOOHBIX QUTY.

Yuawutics nonyuut 603mMoxicHOCMb HAYUUMBCAL:
— 81a0emb NOHAMUEM 2eoMempuyecKue Mecma moyex 8 NPoCMpanHcmee u ymens NPUMeHAmMy ux 0Jis peulenus 3a0ay;
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— yMemb NPUMEHAMb Ol peuleHus 3a0ay CE0UCmea MNIOCKUX U O08VZPAHHLIX V2l08, MPEeXepaHHo2o yeld, meopemvl KOCUHYCO8 U CUHYCO8 O/iA
MpexepaHHo2o yna,
— 8nademv NOHAMUAMU YEHMPATbHOE U NapaulesibHoe NpOeKmuposanue U NPUMeHAMb UX Npu NOCMPOeHUU CeYeHUll MHO202PAHHUKO8 MemoooM
npoexkyuil;
— uMemsb npedcmasieHue 0 pazeepmrke MHO202PAHHUKA U Kpamydatiuem nymu Ha N08epXHOCIMU MHO202PAHHUKA,
— umems npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsX;
— uMmems npedcmasiieHue 0 KAcaruuxcs cpepax u KomouHayuu mei 8pawjeHus u ymems NpUMeHamsb Ux npu peueHuu 3a0ay,
— NPUMEHAMb NPU peuleHUul 3a0a4 GOpMYIy pacCmOAHUL OM MOYKU 00 NIOCKOCHU,
— 81a0emv pasHbIMU CROCOOAMU 3a0AHUSL NPAMOLU YPAGHEHUAMU U YMemb NPUMEHAMb NPU peuleHul 3a0ay;
— NPUMEHAMb NPU peuleHUul 3a0ay U 00KA3amenbcmee meopem 6eKmopHbulll Memoo U Memoo KOOPOUHAM,
— umMemsb npeocmasieHue 00 aKcuomax oOvema, NpumMeHsmv QopMyabl 00bEeMO8 NPAMOY20IbHO20 Napaiienenunedd, NPUsMvl U NUPAMUObL,
mempa’opa npu peuleHuu 3a0ay;
— npUMeHAmb meopemvbl 00 OMHOULEHUAX 00bEeMO8 NPU peuleHUU 3a0ay;
— NpUMeHAMb UHmMe2pal OISl BbIYUCIEHUSL 00BLEMO8 U NOBEPXHOCMEU Meil 8PAUeHUsl, BbIYUCTEHUs NIOWAOU Cheputecko2o noaca u 06vema wapoozo
cnost;
—umemsv npeocmasieHue 0 OBUNMCEHUAX 6 NPOCMPAaHcmee: NApalielbHOM NepeHoce, CUMMEMpUU OMHOCUMENbHO NIOCKOCMU, YeHmPAalbHOU
cumMmMempuu, N08opome OMHOCUMENbHO NPIMOLL, BUHMOBOL CUMMEMPUL, YMemb NPUMEHAMb UX NPU PelueHUul 3a0al,
— umems npedcmasieHue 0 NIoOuaou OpMoOSOHAILHOU NPOEKYULU,
— uMems npedcmasieHue 0 MpexepaHHoOM U MHO202PAHHOM Yelle U NPUMEHAMb CEOUCMEA NIOCKUX Y2ll08 MHO202PAHHO20 Y2lla NPU peleHul 3a0ay;,
— umems npedcmasieHusi 0 npeoopPazo8anuu 000U, 20MOMemuY U ymems NPUMEHAMb UX NPU peuleHuu 3a0a4,
— yMemb peuams 3a0a4u Ha NIOCKOCMU Memooamu cmepeomempuu,
— ymemb npumeHsms Gopmynvl 06vemMo8 npu peuieHuy 3a0ay.
B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NMPeIMeTOB
Yuawuiica naywumces:
— COCTaBJISITh C UCMOJIb30BAHUEM CBOMCTB I€OMETPUYECKUX (PUTYp MaTeMaTH4YeCKhe MOJIEIH AJIs PelIeHUs 3aad MPAaKTUYECKOro XapakTepa U 3a1ad
W3 CMEXHBIX JIUCIUTUIAH, UCCIIC0BATh MOJIYICHHBIC MOICITH M HHTEPIIPETUPOBATH PE3yJIbTaT.
BeKkTOpbI M KOOPAHHATHI B IPOCTPAHCTBE
Yuawuiicsa naywumces:
— BJIQJIETh TOHATUSMU BEKTOPHI M X KOOPAMHATHI; YMETh BBIIIOJHATH OTMIEPaIlii HaJl BEKTOPAMH;
— WCIOJIB30BaTh CKAISIPHOE TTPOU3BE/ICHUE BEKTOPOB IIPH PEIICHUH 3a]1a9;
— MPUMEHSTH ypaBHEHUE IIOCKOCTH, (POPMYITY PACCTOSHUSI MEXKAY TOUKAMH, YpaBHEHHE chephl IPH PEIICHUN 33]1aY;
— MPUMEHSATH BEKTOPHI M METOJT KOOPJIMHAT B MMPOCTPAHCTBE MIPH PEIICHUHN 33]1ad.
Yuawuiics nonyuut 603MOMCHOCIb HAYYUMBCA.
— Haxooumuv 06vem napaiieienunedd u mempa’0pd, 3a0AHHbIX KOOPOUHAMAMU CBOUX BEPULUH,
—3a0asams NPAMYIO 8 NPOCMPAHCMEE;
— HAX00Umv paccmosiHue om moyku 00 NIOCKOCMU 8 cucmeme KOOPOUHam;
— HAX00UmMb paccmosiHue mexcoy CKpewusarowuMucs NPAMbIMUY, 3A0AHHBIMU 8 CUCTeMe KOOPOUHAM.
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HcTopusi M MeTOAbI MATEMATHKH
Yuawuiica nayuumces:
— MMETh NMPEJICTABICHUE O BKJIaJIC BHIIAIONIUXCSI MATEMAaTUKOB B pa3BUTHE HAYKH,
— MOHHUMATh POJIb MaTEMAaTUKH B pa3BuTum Poccuu;
— HCIIOJIb30BaTh OCHOBHBIE METO/IbI JIOKA3aTeJIbCTBA, IPOBOJAUTH JOKA3aTEIbCTBO U BHIMOJIHITH OIIPOBEPIKECHHUE;
— NPUMEHSATH OCHOBHBIE METOJBI PEIICHUS MAaTeMaTHYeCKHMX 3ajad; Ha OCHOBE MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B MIPUPOJIEC
XapaKTEPU30BaTh KPAaCOTY U COBEPIICHCTBO OKPYXKAIOIIET0 MUPa M IPOU3BEICHUI HCKYCCTBA;
— MPUMEHSATH MPOCTEHIITNE MPOTrPaMMHBIE CPEJICTBA U SJIEKTPOHHO -KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU MaTeMaTHYECKUX 3a/1a4;
— IOJB30BaThCs MPUKIATHBIME IPOTPAMMAaMU U MPOTPAMMaMU CUMBOJIBHBIX BBIYHCICHHUH IS HCCIICIOBAHUS MAaTEMaTHYECKUX 00 €KTOB.
Yuawuiics nonyuum 603MOMCHOCb HAYYUMBCA!
— NpuMeHsAmb MamemamuyecKue 3HAHUSA K UCCAe008AHUI0 OKPYICAuez0 Mupa (Mooderuposanue Quuueckux npoyeccos, 3a0avu
IKOHOMUKUL).

11. Cooeparcarnue yueonozo npeomema

10 kiace

DJIEeMEHThI TEOPHH MHOJKECTB U MATEMATHUYECKOH JIOTHKH

[TonsiTue MHOXecTBa. XapakTEPHUCTHUYECKOE CBOMCTBO, AJIIEMEHT MHOXKECTBA, NyCTOE, KOHEYHOEe, OeckoHeuyHoe MHoxecTBa. CrocoObl
3agaHus MHoXecTB. [logMHOkecTBO. OTHOIIEHUS NPUHAIIEKHOCTH, BKIIOYEHHS, paBeHcTBA. Omepamuu HaJ MHOXECTBAMHU, WX
MILTIOCTPAIMH C TIOMOIIBI0 KpYroB Jitnepa. Cuémusbie u Hecuémuvie MHONCECMEA.

HcTtuHHBIE W TOXKHBIE BBICKA3bIBaHUS (yTBEp:KACHHS), OMEpalldy HaJ BbICKa3blBaHUSIMU. KBaHTOpBHI CYIIECTBOBAHHS W BCEOOIIHOCTH.
Aneebpa evickazvleanull.

3aKkoHbI TOTUKH. OcHo8Hble 102uYecKue npasuia. Penenne Torn4eckux 3ajay ¢ UCMOoJIb30BaHUEM KpYyros Diinepa.

Ymozakmtouenus. OO0OCHOBaHHE W J0Ka3aTeNbCTBO B MaremaTtuke. Ompenenenusi. Teopembl. Budel dokazamenvcms. Mamemamuueckas
uHOyKkyus. YTBEpXKACHUs: 00paTHOE JaHHOMY, NPOMUBONOIONCHOe, 0OpamHoe npomugonoioxcHomy. IIpu3Hak u CBOMCTBO, HEOOXOIUMEBIE H
JTOCTAaTOYHBIE yCIOBUS.

Yucaa U BbIPAKECHUSA

MHoOkecTBa HaTypalbHBIX, LENBIX, PALMOHAIBHBIX, ACHCTBUTENBHBIX uyucel. PannaHnas mepa yriia. TpuroHoMmeTpuueckas OKPYKHOCTD.
CuHyc, KOCHHYC, TAHT'€HC U KOTaHTeHC Yucia. Tpuronomerpuyeckue GopMyIibl MPUBEICHUS U CIIOXKEHHS, (POPMYIIBI JBOHHOTO U MOJIOBUHHOTO
yria. [IpeoOpazoBaHue cyMMbl U pa3HOCTH TPUTOHOMETPUUYECKUX (YHKIMN B MpOU3BEJEHHUE U 00 paTHbIE MpeoOpa3oBaHUs.

Cremnenpb ¢ IeHCTBUTENBHBIM IOKa3aTeseM, cBoicTBa creneHu. Yucno e. Jlorapugm, coiicTBa norapudma. JlecITUUHBIA U HAaTypajbHbIN
J0orapu@Msl.

ToxnecTBeHHbIE MPe0OpPa30BaHUs TPUTOHOMETPUUECKUX, JTOTapU(PMHUUECKUX, CTEIEHHBIX U UPPALlMOHAIBHBIX BBIPAXKEHUN.
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MeToa MaTeMaTUYECKOW UHAYKIIUH.

OcHnoenasn meopema apupmemuxu. Ocmamrxu u cpasuenus. Anecopumm Eexnuoa. Kumaiickas meopema o6 ocmamkax. Manas
meopema Pepma. Cucmemvl cuucieHus, omiuynvle om oecamuunvlx. DQynxkyus Durepa, 4ucio u cymma oerumenetl HAMYPAlbHO2O
yucua.

Ocnosnass meopema aneebpol. Ilpusooumvie u Henpugooumvie MHocounenvl. Cummempuueckue MHo2ouneHbvl. [lenouucnenuvle u
Yen03HauHble MHO20YNEHbI.

YpaBHeHNS 1 HEPABEHCTBA

VYpaBHEHHUE, SBIAIONIEECS CIEICTBUEM JIPYrOoro ypaBHEHHs; YpaBHEHHUsS, PaBHOCWJIbHBIE Ha MHOXECTBE, PaBHOCHJIbHBIE NMpeoOpa3oBaHUs
ypaBHEHUH.

Tpuronomerpuueckue, MmokKa3aTelbHbIC, JTOTapU(PMUUYECKHE W HppalMOHAIbHBIE ypAaBHEHHS W HepaBeHCTBAa. Tumbl ypaBHeHuiU. Pemenue
YPaBHEHHU U HEPABEHCTB.

MeTon WHTEpBANOB ISl pEUICHUs HEpPaBEeHCTB. | 'paduueckue MeTOAbl peUIeHUS YpaBHEHHH W HEpaBEeHCTB. PemeHune ypaBHEHHH u
HEPABEHCTB, COJEPIKAIMUX IEPEMEHHYIO 110l 3HAKOM MOJYJIA.

CucremMbl TPUTOHOMETPUYECKUX, I1OKA3aTEIbHbIX, JIOrapuPMUUYECKUX M HpPPALUOHAIbHBIX YypaBHEHHH. CHUCTEMbl TPUTOHOMETPUUYECKHX,
[I0KAa3aTeJIbHBIX, JIOTapU(PMUUECKUX U UPPAYUOHALbHBIX HEPABEHCTB.

VYpaBHEHHS, CUCTEMBI YPABHEHUH ¢ TapaMeTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu eviuwe emopou cneyuaivhvlx 6u0os. Popmynvt Buema. Teopema be3zy. /[uoghanmoevl ypasnenus.
Pewenue ypasnenuii 6 KomMniekcHvlx yuciax.

Hepasencmea o cpeonux. Hepasencmeo bBepuynnu.

DYHKUUHU

OyHKIMA U €€ CBONWCTBA; HYIU (PYHKIHUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbomnpliee u HauMeHbllIee 3HauyeHus (QyHKIIMH.
Dyukyuu «OpobHas yacmo yucia» y = {x} u «yenas wacmo yucia» y = [xj.

B3aumuo o6parssle pyHkuuu. I'paduku B3auMHO 00paTHBIX QyHKIIMA.

CrenenHas, nokasareybHas, Jorapudmudeckast QyHKINHU, UX CBONCTBA U TpapuKH.

[IpeoOpazoBanus rpaguKoB GYHKIMMA: CIABUT, YMHOXKEHHE HAa YUCIO0, CHMMETPHS OTHOCUTENIBHO KOOPJIMHATHBIX OCeH M Havyansa KOOpAHHAT.

I'eomeTpuyecKne (l)I/IFVDbI B IIPOCTPAHCTBE U UX B3AMMHO€ PACIIOJOKECHHEC

AxcuoMatuka crepeomerpun. Ilepsrie cnenctus akcuoM. Iloctpoenns B mpocTpaHCTBE.

B3auMHOe pacrnonokeHue MNpsSMbIX M IUIOCKOCTEH B IPOCTPAHCTBE: IEPECeKarolIMecsi, NapajulesibHble M CKpEIIMBAIOLIUECS MpsMble, Ma-
PAJIENBHOCTD U MEPIEHANKYIIIPHOCTD MPSIMON U INIOCKOCTH, NapaJNIENbHOCTh U NEPIIEHANKYIAPHOCTD ABYX IUIOCKOCTEN. [Ipu3Haku napaiiebHOCTH
Y NEPIIEHIUKYISIPHOCTU IPSIMBIX U MIJIOCKOCTEH.

Ilepnenukynsp u HaknoHHas. TeopeMa o TpEX NEPIEHIUKYIIAPaX.
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JIByrpaHHbIi yroi1. JIMHEHHBIN yroi AByrpaHHOro yriia. MHOrorpaHHsie yIuibl. BeITyKiible MHOIOTPaHHBIE YIJIBL.

BHyTpeHHUE U rpaHUYHBIE TOYKH MPOCTPAHCTBEHHBIX GUTYp. [IOHATHS TeOMETPHUECKOTO TeNla  €r0 TOBEPXHOCTH.

MHOrorpaHHMKM U MHOIOTpaHHbIE ITOBEPXHOCTU. BepimHbl, rpaHu u pébpa MHOTOTpaHHUKOB. Bbelnmykiible MHOrorpaHHuku. Teopema Oilnepa.
CeueHusi MHOTOI'PaHHUKOB IUIOCKOCTSIMH. Pa3BEPTKU MHOIOIPaHHBIX TOBEPXHOCTEN.

ITupamuna u €€ anemenTsl. Terpasap. IIpaBunbHas nupamuga. YceuyéHnas nupamua.

[Tpu3ma u e€ anemenTsl. [Ipsmas u HakiioHHas npusma. [IpaBmibnas npusma. [Tapamnenenumnen. Kyo6.

IIpaBuabHBIE MHOTOTPaHHUKU (TeTpasap, KyO, OKTa’ap, nojaekasap, ukoca’ap). IloctpoeHue mpaBUIBHBIX MHOTOTPAaHHUKOB. [IBOWCTBEHHbBIE
IIpaBWJIbHbIE MHOTOIpaHHUKHU. [TosynpaBuibHble (apXUMETOBbI) MHOTOTPAaHHUKH.

HN3MepeHHe reOMeTPHYECKHX BEJINYNH

PaccrosiHre Mexy 1ByMmst ToukaMmu. PaBeHcTBO 1 mogodue ¢puryp. Paccrostuue ot Touku 10 GUTYpHI (B 4aCTHOCTH, OT TOYKH JI0 MIPSIMO, OT TOUKH
710 TUIOCKOCTH). PaccrosiHue Mexxay Gpurypamu (B 4aCTHOCTH MEXJY MPSIMBIMH, MEXY IPSAMOM U INIOCKOCTBIO, MEX]Ty IIOCKOCTSAMHU).
VYIuIBL: yron MEKy INIOCKOCTSAMM, YIOJ MEXAY IPSMBIMH, YIOJl MEXAY MPSAMOM U IUNIOCKOCTBIO.

CummMeTpus

OO1m1ee MOHATHE O CHMMETPUH GUTyp. DIEMEHTHI CHMMETPHH MTPABUIBHBIX MTUPAMUJI U MIPABHIIBHBIX TPU3M, IIPABUIIBHBIX MHOTOTPAHHUKOB.
ConeprkaHue mpeamera 1o KiaaccaM 00y4eHUs! OTPaKEHO B TEMAaTHYECKOM IIaHUPOBAHHH.
11 kaacc

YucJia ¥ BbIpAKEHUHA

MHOXeCTBO KOMIUIEKCHBIX 4uncell. JIeWCTBUS C KOMIUIEKCHBIMH 4HciIamMu. KOMIUIEKCHO COMpsDKEHHBIE 4Hucia. MoOaylb M apryMeHT 4Hcia.
Tpuconomempuueckas popma KOMNIEKCHO20 YUCIA.

DYHKUUU

@OyHKIMA U €€ CBOHCTBA; HYIU (PYHKIHMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbomnpliee u HauMeHblllee 3HauyeHus: QyHKIUU.
[Tepnonuueckas GyHKIUS U €€ HaMMEHbIIUH Niepuo. Y€THbIe 1 HeYETHBIC QYHKIIHH.

TpuronomeTpuueckue (yHKIHH YUCIOBOTO aprymeHra y = COS X, y = Sin X, y = tg x, y = ctg x. CBoiicTBa U rpaukud TPUTOHOMETPUUECKUX
¢yskuii. OOpaTHbIE TPUTOHOMETpUYECKHe QYHKIINH, UX TJIaBHbIE 3HAUEHU s, CBOICTBA U TpauKH.

[IpeoOpazoBanus rpaguKoB GYHKIMMA: CABUT, YMHOKEHUE HA YHUCII0, CHMMETPHS OTHOCUTENIBHO KOOPJIMHATHBIX OCeH M Hayansa KOOpAHHAT.

DJIeMEHThl MATEMATHYECKOI0 aHAaJHu3a

beckoHeuHo Mayible M O€CKOHEYHO OOJBIIME YMCIOBBIE MOcienoBaTenbHOCTH. Ilpenen umciaoBoi mociienoBaTeabHOCTH. beckoHeuHO
yOBIBaIOMIasi reOMeTpUUIECKas IPOTPECCHs.

[Tonsitue npenena pyHkuuu B Touke. /lonamue npedena yukyuu 6 beckoneunocmu. Acumnmomul epaguxa Gyuxyuu. HenpepbBHOCTH
byHKIHU.
Cesoticmesa Henpepbigubix ¢hynxyui. Teopema Betiepwmpacca 015 HenpepvléHblX GYHKYUIL.

Huddepenuupyemocts ¢ynkiuu. [IpousBonnas ¢ynkuuu B Touke. KacarenbHad k rpapuky ¢yHkuuu. ['eomerpudeckuil u ¢usndeckuii
CMBICT IPOU3BOJIHOU. [Ipumenenue npouzsoonoi 6 ¢uzuxe. IlpouzBoansie anementapHbix Gpynkuuii. [IpaBuna nudpdepenunpoBanus.
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Bmopas npouszeoonas, eé ceomempuyeckuii u puzuueckuii cmulici.

Touku skcTpemyma (MakcuMyMa W MHHUMyMa). HccienoBaHue 3J€MEHTApHBIX (YHKLUMI Ha TOYKM HKCTpeMyMa, HauOoibliee u
HauMEHbIlIee 3HAUYEHHSI C MOMOUIbIO MPOU3BOAHOMN. [locmpoenue epaguxos ynkyuil ¢ nomowsbro npou3eooHulx. llpumenenue npou3eooHou npu
peuteHuy NPUKIAOHbIX 3a0ad, Hd MAKCUMYM U MUHUMYM.

ITepBooOpa3nas. Heomnpenenéuubiii muterpan. llepBooOpasnbie aneMeHTapHBIX (GyHkiui. [lnomans kpuBonmHEHHOW Tpamenuu. Dopmyna
Herorona—Jleitonnma. OnpenenéHHbIl WHTErpal. BeluucieHue miomanel ImIOCKuX QGUTyp u 060vémo6 men 8paujeHusi ¢ HOMOUbIO
unmezpana.

Hupgepenyuanvhvie ypasnenus nepeoco u 6mopo2o nNopsaoKa.

Kom0OuHaTOpPUKA, BEPOATHOCTh M CTATHCTHKA, JIOTHKA U Teopus rpados

[IpaBuno mpousBeneHuss B komOunaropuke. Coexaunenust 6e3 moropeHuil. Coueranuss u ux cpoiictBa. bunom Heiorona. Coedunenus c
NOBMOPEHUAMU.

BepositHocTh coObiTHsI. CyMMa BEpOsSITHOCTEH HECOBMECTHBIX COObITHIA. [IpOTHBOMONOXKHBIE COOBITHS. Y CIIOBHAs BEPOATHOCTh. He3aBucumsbie
coObITus. [IpousBeneHre BepoaTHOCTEHM He3aBUCUMBIX coObITHI. DopMmyna bepuynnu. @opmyna monHo# BepostHocTu. Popmyna baiieca.

Bepoamnocmnoe npocmpancmeo. Axcuomel meopuu 6eposmuocmeil.

JluckpeTHble ciyuyaliHble BEJIMYMHBI U UX pacnpeneneHus. CoBmecTHble pacnpeaeneHus. PacnpeneineHue cymMMbl U NPOU3BEACHUS
HE3aBUCHUMBIX CIYYalHBIX BEIUYMH. MaTeMaTHYECKOE OXHIAAHUE W AUCIEPCUS CIy4allHOW BEIMYMHBI. MaTeMaTHYEeCKOE OXHIAHUE U
JIUCTIEPCHUsl CYMMBbI Cy4alHBIX BEJIMYHH.

bunapnas cnydaliHas BeJM4uHaA, pacnpeneneHue bepHyum. ['eomerpuueckoe pacnpeneineHue. bHHOMHMaAIbHOE PacHpeNeeHUue U €ro
CBOMCTBA.

HemnpepriBHble citydalinble BeMunHbL. [110THOCTE BeposTHOCTH. DYHKIMS pacnpeneseHus. PaBHoMepHOe pacnpeeneHue.

HopmansHoe pacnpenenenne. @ynknus Jlamnaca. [lapamerpsl HopManbHOTO pacnpenesneHus. I[Ipumepsl ciydallHbIX BEJIMYMH, NMOJYUHEHHBIX
HOPMaJbHOMY 3aKOHY (ITOTPEIIHOCTh U3MEPEHUN, POCT YEJIOBEKA).

3akon 6onvuux yucen. Boibopounsii memoo uzmepenus eepoamuocmetl. Ponv 3axona 6onvuwiux uucen 6 Hayke, npupooe u obwecmae.

Koppensuus nByx ciaydaifHeix BenuuuH. [loHsTHe 0 ko3 puimenTe Koppeasuui.

Cmamucmuyeckas eunomesa. Cmamucmuyeckue kpumepuu. Cmamucmuveckas 3navumocms. [Iposepka npocmeiiuiux cunomes.

OcHogHble noHamus meopuu 2pagos.

I'eomerpuyeckue GUIYyphHI B NPOCTPAHCTBE ¥ UX B3aMMHOE PACHOJI0KEHH

Konycs! n mununapsl. CedeHnst KOHyca U IWIMHIPA MJI0CKOCThIO, MapaienbHol ocHOBaHUI0. Konyc u nununap Bpamenus. Konnueckue ceueHus
(onnmunc, rumepOora, mapabona). Chepa m map. Ilepeceuenne mapa u miuockoctu. Kacanume cdepsl u 1ockoctu. OmnopHbIE TMIIOCKOCTH
MIPOCTPAHCTBEHHBIX QUTYD.

H3mepenue reoMeTpUYeCcKHX BeJIUYHH

[Tonstre 06béMa Tena. OOBEMBI LIUIMHAPA U IPU3MBI, KOHYCA U TUPAMU/IBI, IIapa.

OO6BEMBI TOAOOHBIX (UTYP.

[TonsTre nmomaay moBepxHocTH. [lnomaan moBepxXHOCTEH MHOTOTPAaHHUKOB, IIHJIMHIPOB, KOHYCOB. [1nomans chepsi.

IIpeoOpa3oBanus. Cummerpus

[TapannensHoe npoexkTHpoBaHue. OpToroHaabHOE IpoekTHpoBaHue. LleHTpanbHOE MpoeKkTHpoBaHKEe (IEPCIIEKTHUBA).

JBmwxkenus. OOmMe cBOMCTBa ABWKEHHMNA. Bubl ABMKEHMIA: MapasienbHblii EPeHOC, CHMMETPUU OTHOCHTEIBHO, TOUKH, HMPSIMOH M IUIOCKOCTH,
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IIOBOPOT.
DeMeHTBl CUMMETpUU cepsl U 11apa, HIWIMHIPOB U KOHYCOB BpaIllCHHS.
I'omoreTust u mpeoOpa3oBaHus 10100Us.
KoopanHaThl ¥ BEKTOPbI

JlekapToBbI KOOpIWHATHI B TpocTpaHcTBe. DopMmyria pacCTOSHUS MEXAY ABYMs Toukamu. KOOpAMHATHI cepeArHbl OTpe3ka. 3amaHus Quryp
YpaBHCHHUSMH. Y paBHEHHS C(Hephl U TUIOCKOCTH.

Bektopsl. Moxynbs Bektopa. PaBeHCTBO BekTOpoB. CliOKEHHE BEKTOPOB M YMHOXKCHHE BEKTOpa Ha umcio. KoimHeapHble W KOMILIaHAPHBIC
BEKTOPHI. Pa3jokeHHWe BEKTOpa Ha IUIOCKOCTH IO JIBYM HEKOJUIMHEApHBIM BEKTOpaM. Pa3jokeHHWe BEKTOpa B IPOCTPAHCTBE IO TPEM
HEKOMIUTaHapHBIM BekTopaM. KoopauHatel BekTopa. Yros Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

CopepxaHue ImpeaMeTa 1o KiiaccaM 00y4YSHHS OTPAKEHO B TEMATHYCCKOM IIJIAHHPOBAHHH.
I, Temamuueckoe naanuposanue yuedono20 npeomema

10 knacc
Ne ni/m Ha3Banue riaBsl Konnuectso
9acoB
Anredpa
1. I'maBa |. Anre6pa 7—9 kiaccoB (IOBTOpEHHE) 5
2. I'masa Il. Jlemumocts uncen 12
3. I'naBa Ill. MHOrOUNEHBI. ANreOpanyeckre ypaBHEHHs 17
4, I'maBa IV. CreneHs ¢ JeCTBUTEIBLHBIM [TOKA3aTEIEM 11
5. I'naBa V. CtenenHas pyHKIUSA 16
6. I'naBa VI. [loka3atenpHas QyHKIUSA 11
7. I'naBa VII. Jlorapupmuyeckas pyHKIMs 17
8. I'naBa VIII. Tpuronomerpuueckre GopmyIsl 24
9. I'naBa IX. TpuronomeTpuyeckue ypaBHEHUs 21
I'eomerpus

10. [ToBTOpEeHne 2
11. Benenne 3
12. ['nmaBa |. TlapanienbHOCTh NPSMBIX U TIOCKOCTEH 20
13. I'naBa Il. IleprieH IMKyIIPHOCTD MPSIMBIX U MIOCKOCTEM 20
14. I'nasa Il1l. MHororpanHuku 19
15. [ToBTOpEeHME 12

Hroro 210
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11 kiaace

Ne i/t Haszpanue rinasbl KommmuectBo
4acoB
Auredpa
1. [ToBTOpEHUE 5
2. I'maBa |. Tpuronomerpuueckue QyHKIUN 19
3. I'naBa Il. IIponsBoaHas 1 €€ TEOMETPUUECKUN CMBICTT 22
4, I'naBa Ill. [IpumeHeHrEe MPOU3BOIHON K UCCIICIOBAHHUIO (DYHKITHIA 16
5. I'naBa V. IlepBooOpa3Hast 1 HUHTETpaT 15
6. I'maBa V. KomOunaropuka 13
7. I'naBa VI. DneMeHThI TeOpUU BEPOSITHOCTEN 11
8. I'maBa VII. KommuiekcHbie yucia 14
I'eomerpus
9. [ToBTOpEeHne 2
10. I'maBa VI. Hunuuap, KoHyC U map 18
11. I'maa VII. O6bemMsbI Ten 17
12. I'naBa IV. Bekrtopsl B mpocTpaHCcTBe 6
13. ['maBa V. MeTo KOOpMHAT B MPOCTPAHCTBE. [IBIKEHUS 16
14, HroroBoe moBTopeHue 30
Hroro 204
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