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IHogcHUuTEALHAA 3aIIUCKA

AnantupoBaHHas padoyasi nporpamMma no maremaruke s odyuawumxcs ¢ 3I1P 10 kaacca pazpadorana Ha ocHOBe:

YMK.

1.

N

NoOobkw

®denepalibHOro rocyAapCcTBEHHOr 0 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro 00IIero o0pa3oBaHus 0 MaTEMaTHKeE.

OcHOBHOI1 00pa30BaTEIBHON MPOTPaAMMBI CPEAHEr0 001ero 00pa3oBaHus MO0 MaTEMaTHKE.

COOpHHK HOPMATHUBHBIX IOKYMEHTOB. MaTtemaTuka. [IpumepHsie mporpammel mo Mmatematuke. J. J[. lnenpos, A. I'. ApkaaseB. Mocksa: J{poda.ros.
[Tporpammel. Anrebpa u Hadana ananu3a 10-11 aBt.-coct. U. U. 3y6apesa, A. I'. MopakoBud. — M.: MHeMo3uHa.

[TporpaMmer 06meo0pazoBaTesbHbIX yupexaenuil. ['eomerpust 10-11 knacesl. T.A. BypmucrpoBa. Mocksa «IIpocsermienne».

A. T'. Mopakosuy, [1.B.CemenoB «Anrebpa u Hadana anammsza 10» mpoduibHbi ypoBeHb10 kinacce: yaeOHHK JUIsi 0011e00pa30BaTEIbHBIX YUPSKICHUN —

MockBa: MHeMO3UHa..

A. T'. Mopakosuy, I1.B.CemenoB «Anredpa u Hayana ananusa 10» npodunbHbiii ypoBeHnb 10 kiacc: 3alauHuK I 00111e00pa30BaTENbHBIX YUPEKACHUN —

MockBa: MHeMO31HA.

A.T. MopakoBuu AnreOpa u Had. Mat. aHanu3a. 10xi1. Meroaud. moc. (mpod. yp.) - MockBa: Muemo3uHa.

JI. C. Artanacsn «I'eomerpust 10-11» ygeOnuk 1yt odnieodpa3oBaTenbHbIX yupexaenuii — Mocksa: [Ipocsemenmue.

A.T. MopakoBud. Anre6pa u Havana ananu3a 10-11. 10 knacc: meTonuueckoe mocodue 1ist yuntenss — MockBa: MHeMoO3HUHa.

B.W. I'mu306ypr. Anredpa u Havana ananu3a. 10 k1. KoutponbHbie paboThl. (1Ipod. ypoBeHb); moa penakuuei A.I'. Mopnkosuya. — M.: MHeMo3HHa.
JI. O. Nenumena, T. A. KopemkoBa. Anredpa u Hayaia u ananu3a 10-11. 10 kiacc: TemMaTuueckue TECThl M 3a4€ThI I 0011100 pa3oBaTEIbHBIX

yupexaeHnii — MockBa: MHeMo31Ha.

I'naBHO#i 1Henb0 00pa3oBaHuUsl SBISETCS pa3BUTHE peOCHKA KAaK KOMIIETEHTHOW JHMYHOCTH MYTEeM BKIIIOYEHHS] €r0 B pa3JIMYHbIe BUJABI IIEHHOCTHOM
YeNIOBEYECKOM JIeATEIbHOCTH: yue0a, O3HAHUs, KOMMYyHHKAIHS, TTPO(HEeCCHOHATLHO -TPYIOBOM BBIOOD, TIMYHOCTHOE CAMOPA3BHUTHE, IIEHHOCTHBIC OPHCHTAIIHH,
MOMCK CMBICIIOB JKU3HEAeATeNbHOCTH. C 3THUX MO3UIMH OO0YYCHHE PacCMaTpUBAETCS KaK IMPOIECC OBJIAJCHUS HE TOJBKO ONPEICICHHON CYyMMOW 3HAHHWA W
CHCTEMOM COOTBETCTBYIONIMX YMCHHI U HaBBIKOB, HO M KaK IMPOIECC OBJIAICHUS KOMIICTCHIIHSIMH.

Cucrema patorsi ¢ 3I1P

[Tpu agantanuu nporpamm aiis odydaromuxcs ¢ OB3 ocoboe BHUMaHue oOpaliaercs Ha OBJIaJIeHHE 00y4aloIUMUCS TPAKTUUYECKUMU YMEHUSIMU U

HaBbIKaMW, YMCHBIICHUEC o0beMa TCOPECTUUCCKUX CBeHeHHﬁ, BBIACJICHUEC OTACIIBHBIX TEM (pa3z[en013) JJIA O630pHOFO, O3HAKOMMUTCIIbHOI'O U3YYCH Us1, ITPU STOM

00U 1IEH30BOM 00beM coleprkaHust 00yUEHUsT COXPAHSIETCS.

CopepxaHre KOPPEKIIMOHHOTO KOMITOHEHTA aIallTUPOBAHHON 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00111er0o oOpa3oBanus aeteit ¢ OB3 Brmouaer:

ocBoenne odyuaromumucs ¢ OB3 6a30Boro ypoBHs 3HaHUI 110 BCEM U3y4aeMbIM MPEIMETaM;

(dhopMHpOBaHNE MEKITPEIMETHBIX ITOHSATHH B COOTBETCTBUU C TPEOOBAHUSMHU I'OCYIapPCTBEHHOI0 00Pa30BaTEIbHOIO CTAH/IAPTa;

dbopMupoBaHue 001IEH KyIbTYPBI, TyXOBHO — HDABCTBEHHOTO PA3BUTHSI TUYHOCTH O0YJAIOMIEroCs, X aJlalTallud K )KU3HU B OOIIECTBE;
BOCIIUTAHUE TPAKIAHCTBEHHOCTH, TPYAOTIOOWS, yBaXKEHHUS K TMpaBaM M CBOOOJAaM dYelioBeKa, JTI0OBHM K OKpyKarolied mpupoxae, Poaune, cembe,
dbopMupoBaHUE 3I0POBOr0 00pa3a KU3HU,

KOMITEHCAIINIO HETOCTATKOB Pa3BUTHS, BOCIIOJIHEHHUE IMTPOOEIIOB MPEIIIECTBYOIIEro 00ydeHus,

MIPEOI0JIeHNE HEraTUBHBIX 0COOEHHOCTEH SMOIIMOHAILHO-TMYHOCTHOM c(epsl,



— HOPMAaJIM3aLMIO U COBEPILIEHCTBOBAHHE yUeOHOM! AESITENbHOCTH 00yJarolmXxcs,
— TOBBILIEHHE UX pabOTOCIIOCOOHOCTH,
— aKTHBU3AIUIO TI03HABATENBHOMN eI TeTbHOCTH.

Cucrema pabotsl ¢ netbMu ¢ OB3 HampaBieHa Ha KOMIICHCAIMIO HEIOCTATKOB Pa3BUTHS, BOCHOJIHEHHE MPOOENOB MPEIIIeCTBYIONIETO 00YyUYeHNUS,
MPEOJI0JICHUE HETaTHBHBIX OCOOEHHOCTEH SMOIMOHAIBHO JIMYHOCTHOW C(epbl, HOPMAIMU3AIMI0O U COBEPIICHCTBOBAHUE YUCOHON NESITEIHPHOCTH 00YY aloIIuXCs,
MOBBINICHUE UX pab0OTOCITOCOOHOCTH, AKTUBU3AIIMIO TTO3HABATEILHOM JIESITEIbHOCTH TTOCPEICTBOM KOPPEKITMOHHBIX TPHEMOB U METOJIOB O0yUCHHUSI.

[Tpu onernBanuu oby4aromuxcs ¢ OB3 pykoBoacTByemcs 0011eo0pa3oBaTeNbHON TPOrpaMMoi 1 HamnuueM y pedbenka ¢ OB3 coco6HOCTH paboTaTh 1Mo
aJIrOpUTMaM.

Koppexknuonnas padora no npeamMery

Koppekius u pa3BuTHE 3pUTEIBHOTO U CITyXOBOTO BOCIPUSITHS.

Koppexkius u pa3BUTHE TOYHOCTH U OCMBICTICHHOCTH BOCHPUSATHUS.

Koppexkiust mpocTpaHCTBEHHOTO BOCIPHUSATHSI.

Koppekius mporecca 3anoMuHaHUS U BOCIIPOU3BEICHUS Y1eOHOr0 MaTeprania.

Koppekiius u pazBuTre ciocOOHOCTH MOHUMATh IIABHOE B BOCHIPHHIMAEMOM Y4EeOHOM MaTepHuae.
Koppexkiins MpICTUTENBHBIX TIPOIIECCOB: 0000IEHUS 1 UCKITIOY SHUSI.

AKTHBH3AIUS MBICIUTEIBHBIX TPOI[ECCOB: aHAJIN3, CHHTES.

Koppekius 1 pa3BUTHE HATISTHO-00Pa3HOTO MBIIILICHHUS.

Pa3BuTne HaOIIO 1A TEIHHOCTH, YMEHUSI CPABHUBATH MPEAMETHI, 0OBEKTHI 11O TAHHOMY YYUTEIIEM TIJIaHy.
0. Koppexkuus npoiieccoB 3alIOMUHAHUS U BOCIIPOU3BEACHUS yueOHOI HH(opMalnu.

11. Pa3ButHe yMeHUS COOTHOCUTH U HAXOJUTh OOBEKTHI.

12. PasBurtHe yMeHUs yCTaHABIMBATH MIPUIMHHO-CIICICTBEHHBIC 3aBUCHMOCTH.

13. PasButue cnocoOHOCTH 0000IIATE U IEJIaTh BBIBOJIBL.

14. Koppekius mpoCcTpaHCTBEHHOW OpUEHTHPOBKU.

15. Koppekius mpoCTpaHCTBEHHOT 0 BOCIIPUATHS (PACTIONOKEHHE ITPEIMETOB, 0OBEKTOB).

16. Koppekius u pa3BUTUS yCTOMUYNBOCTH BHUMAHUS M YMEHHS OCYILECTBIISITH €T0 MEePEKII0YCHHUE.

17. Pa3zBuTHE CIyXOBOI, 3pUTEIBHOMN MAMSITH, YMEHHUS HCII0JIb30BATh MPUEMbI 3aIIOMUHAHUSI U TIPUTIOMUHAHUS.
18. Koppekuus 3MO1M0HaIbHO-BOJIEBOH Chephl (CTOCOOHOCTH K BOJICBOMY YCHIIUIO).

BHBOoo~NoORwNE



1. Ilnanupyemble pe3y/bTaThl H3yYeHHs Kypca

JINYHOCTHOCTHBIEC:

— (hopMHpPOBAHHE OTBETCTBEHHOT'O OTHOIIEHUSI K YYEHHUIO, TOTOBHOCTH U CITIOCOOHOCTH, OOYYaIOIIUXCS K caMOpealii3alii 1 caMOOOpa30BaHUIO HA OCHOBE
pa3BUTOM MOTHBAlMM YYE€OHOH MEATENIPHOCTH WM JUYHOCTHOT'O CMBICIA HM3yYEHUs MaTeMaTHKH, 3aWHTEPECOBAHHOCTH B TPHOOPETEHUH M PACHIMPEHUHU
MaTeMaTUYECKUX 3HAHHUHI U CIOCOOOB JEHCTBHIL, 0CO3HAHHOCTH MTOCTPOCHUS MHIUBUIYATbHONH 00pa30BaTeIbHON TPACKTOPHH;

— QopmupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHWHU, B y4eOHO-HCCIIEAOBATEIHCKOM, TBOPYECKOW M IPYrHMX BHUAAX JIESTEIBHOCTH IO
MpeaIMeTy, KOTOpasi BEIPa)KaeTcsl B YMEHUU SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOM M MUCHMEHHOHN pe4yH, BBICTpPAUBATh apryMEHTAIMIO U BECTH
KOHCTPYKTHBHBIN JHAJIOT, MPUBOIUTH MPUMEPhl M KOHTPIPUMEPHI, a TaK)KE MOHUMATh W YBa)XaTh IMO3MIIMI0 COOCCENHHMKA, JOCTHTaTh B3aUMOIOHMMAaHUS,
COTPYIHHUYATH JJISl JOCTUKEHUS OOIINX pe3yJIbTaTOB;

—(hopMupOBaHUE IIEIIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOM MPAKTUKU.

— pa3BUTHE MPEACTABICHUS 00 U3yUyaeMbIX MATEMATUYECKUX MOHIATUSAX U METOJIaX KaK BaXXHEHIINX CPEACTBAX MATEMAaTHUECKOT O MOJICIMPOBAHUS pealbHbIX
MIPOLIECCOB U SIBJICHUM.

— Ppa3BUTHE JIOTUYECKOTO MBIIIJICHHUSI: KPUTHYHOCTH (yMEHHE pPacClo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS), KPEATUBHOCTU (COOCTBEHHAs
aprymeHTaIus, OnmpoBep KEHMs, TOCTAHOBKA 3aJ1a4, (P OpMYJIUPOBKA MTPOOIIEM, UCCIETOBATEIBCKHII MTPOEKT U JP.).

MeTtanpeameTHble:

— (¢opMupOBaHUE CIOCOOHOCTH CAaMOCTOSITEIBHO CTaBUTh IEIM YYeOHOHM U HCCIIENOBATEIbCKOW JESTEIIbHOCTH, IUIAHUPOBATh, OCYIICCTBIIATH,
KOHTPOJMPOBATH U OI[CHUBATh YUEOHBIC ICHCTBUS B COOTBETCTBUH C TTOCTABJICHHOM 3a7a4eil U YCIOBUSMU €€ BBITIOJIHECHUS;

— (opMupOBaHHE YMEHHS CaMOCTOSITENIbHO IUIAHUPOBATh ajbTepHATHBHBIC MyTH ITOCTIKEHHS IeJield, OCO3HAHHO BbIOMpaTh Hambonee 3(¢eKTUBHBIE
CNoCOOBI peleHust y9eOHBIX U MO3HAaBaTEIbHBIX 3a]1a4;

— ¢opMUpOBaHUE YMEHHUSI HAXOIUTh HEOOXOAMMYI0 MH(POPMAIIMIO B Pa3IMYHBIX UCTOYHUKAX (B CHPABOYHHKAX, JUTepatype, VHTepHETE), MPENCTaBISATh
uHpopmario B pa3audHON ¢Gopme (CIOBECHOW, TaOMWYHOM, T'paUUYecKO, CHUMBOJMYECKON), 00pabdaThiBaTh, XpaHUTh M IiepelaBaTh WHQOpMaiuioo B
COOTBETCTBHH C IMO3HABATEIHLHBIMH HJIM KOMMYHUKATHBHBIMH 33/1auaMH,

— ¢dopMHUpOBaHUE BIAJCHUS IMPHUEMaMH YMCTBEHHBIX IEHCTBUIN: ONpeneeHus MOHITUH, 0000IICHHS, YCTAHOBJICHNS aHAJIOTUH, KIacCU(UKAIIMA HA OCHOBE
CaMOCTOSATENILHOTO BBIOOpPa OCHOBAHMI W KPHUTEPUEB, YCTAHOBJIEHUS POJOBUAOBBIX W MPUUYUHHO-CIECTBEHHBIX CBS3€H, IMOCTPOCHUS YMO3AKIIOYEHUH
WHIYKTUBHOTO, JENYKTUBHOTO XapaKTepa UJIM 10 aHAJIOTUH;

— (opMupoBaHHE YMEHUSI OPraHU30BBIBATH COBMECTHYIO YUE€OHYIO 1EATeIbHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONPEAeIsATh e , pacupeaensTh ¢ yHKIuH,
B3aMMOJCUCTBOBATh B TPYIIE, BBIABUIAaTh TUIOTE3bl, HAXOAUTH pelleHHEe MPoOJIeMbl, pa3pemaTh KOHGIMKTHI Ha OCHOBE COIJIACOBAHMS IMO3ULUU U ydeTa
MHTEPECOB, ApI'yMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

IIpeameTHbIe:

— (opmupoBaHue yMeHHUN pabOTaTh C MAaTEMAaTUYECKUM TEKCTOM, TOYHO U T'PAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOW M MUCHMEHHOW peyu, MpUMe Hss
MaTEMaTHYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIMKY, HCIIOJb30BAaTh DPA3JIMYHBIC S3BIKM MATEMAaTUKU (CIOBECHBIM, CHMBOJMYECKHH, Tpaduueckuii, TaOIMUHBIN),
JTIOKA3bIBATh MAaTEMAaTU4YE€CKUE yTBEPXK/ICHNUS,

— ¢opMUpOBaHUE YMEHHUS UCIOJIb30BaTh 0a30BbIC MOHSITUS U3 OCHOBHBIX Pa3J/IejIOB COMEp)aHUs (YUCIO, PYHKIUS, YpaBHEHUE, HEPAaBEHCTBO, BEPOSTHOCTD,
MHOXKECTBO, JJOKa3aTeIbCTBO U JIP.);

— (opmupoBaHHEe MPEACTABICHUA O YUCJIE M YHCIOBBIX CHCTEMaxX OT HATYPAIbHBIX JO NEUCTBUTEIBHBIX YHCEN; MPAKTHUYCCKHUX HABBIKOB BBITTOJHCHU S
YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCIICHHH, BBIYUCIUTEIBHON KYJIbTYPHI;

— YMEHHS UCIOIB30BaTh CHUCTEMY (YHKIIMOHAIBHBIX MOHATUH, (QYHKIMOHAILHO-TpAQUUECKUX MPEICTaBICHUNA /IS ONUCAHUS W aHaju3a peabHBIX



3aBHUCUMOCTEH;
— MPEICTABICHUI O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MUPE U O PA3NIUYHBIX CIIOCO0aX WX U3Y4YeHHs, 00 0COOCHHOCTSAX BBIBOJIOB M MPOTHO30B,
HOCSILIMX BEPOSTHOCTHBIN XapaKTep;
— MPUEMOB BJIQJICHUSI PA3IMUYHBIMU S3bIKAMU MAaTEMAaTUKH (CIIOBECHBIN, CAMBOJIMYECKUN, TPaQUUECKUN) Al WILTIOCTPAIlUU, HUHTEPIPETAIINH, apryMeHTaIluu
Y JI0Ka3aTeIbCTBA;
— YMEHUS IPUMEHSTh U3y4YCHHBIE MOHSTHS, allllapaT pa3JIMYHbIX Pa3/IesIOB Kypca K PEHICHUI0 MEKIPEAMETHBIX 3a/]1a4 U 33/1a4 MOBCEAHEBHOU KU3HHU.
Ha ocnoBanuu tpeboBanuii ['ocygapcTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAPTA B COJACPKAHMHM KAJICHIAPHO-TEMAaTUYECKOr0 TIJIaHUPOBAHUS TIPEITOIaracTcs
peanu30BaTh aKTyaJbHbIE B HACTOSIEE BPEMS KOMIIETEHTHOCTHBIH, 1€ TETbHOCTHBIN MOAXO0/IbI, KOTOPBIE OMPEACISAIOT 3a1a41 00yUeHHs
. CHUCTEMaTH3allMsl CBEIECHUN O 4YMClIaX; WU3yuYeHHWE HOBBIX BUJOB YUCIOBBIX BBIPAKEHUU M (HOPMYJ; COBEPIICHCTBOBAHME MPAKTUYECKHX
HABBIKOB U BBIYMCIUTEILHON KYJIbTYpbl, pAaCIIUPEHHE U COBEPIICHCTBOBAHUE alre0pandeckoro anmaparta, chopMUpPOBAaHHOTO B OCHOBHOMW IIKOJIE, U €0
MPUMEHEHUE K PEIICHUIO MATEMATHYECKUX U HEMATEMaTHYECKUX 3a7a4;

. pacuMpeHHe W cHcTeMaTu3alus OOIIMX CBENeHMH O (DyHKIMAX, MOMOJHEHHE Kiacca HM3yd4aeMblX (YHKUMH, WUIIOCTPALUs MIMPOTHI
IpUMEHEHUs QYHKIUHN U1l ONMCAHUs U U3yYeHUs] peallbHbIX 3aBUCUMOCTEH;

. pa3BUTHE MPEICTAaBICHUNA O BEPOATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTAX B OKPYXKAKOIIEM MHpE, COBEPIICHCTBOBAaHUE
MHTEJUIEKTYaJbHbIX U PEUEBbIX YMEHHI IMyTeM 00OoraiieHus MaTeMaTHY €CKOT0 S3bIKa, Pa3BUTHSI JIOTHYECKOT0 MbILIIEHUS;

. 3HAKOMCTBO C OCHOBHBIMM HJEIMU U METONAMH MATEMATHYECKOI O aHAJIN3a;

¢ OCBOEHHE KOMIIETEHIMI: Y4eOHO-TI03HABATEeIbHOW, KOMMYHHMKATUBHOM, pEQJIEKCUBHON, JUYHOCTHOI'O CaMOpPAa3BUTHS, LIEHHOCTHO-

OPUEHTAIMOHHOM M MPo(hecCH OHATIBHO-TPYI0BOI'O BEIOODA.

Yucsia ¥ BbIPpAKEHUA
BalIltyCKHUK Hay4YuTCs:

e  ONEpPUPOBATH MOHATUSIMH, CBA3aHHBIMH C JICIMMOCTBIO HATYPAJIbHBIX YU CEIT;
*  HCIO0JIb30BaTh HAYaJbHBIC TIPECTABICHUS O MHOXKECTBE JCH CTBUTEIBHBIX YUCEIT;
*  BBIpaXkaTh YKMCJIa B DKBUBAJICHTHBIX (hopMax, BEIOMpasi HauboJIee MOIXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlH;
*  CpaBHUBATh M YIOPSIOUNBATH ICHCTBUTEIIBHBIC YNCIIA;
*  BBINOJHATH BEIUMCIICHUS C PAIMOHAIBHBIMU UM CIIAMH, COUETasl yCTHBIC M MTUCbMEHHbBIE MPHUEMBI BBIUM CIICHUH, TPUMEHEHU € KaJIbKYJISATOPA;
*  BBINOJHATH JICHCTBHS C KOMIUICKCHBIMU YHCIIAMH, TT0JIb30BaTHCSI TE€OMETPUUYECKON MHTEPIIpEeTAlliell KOMIICKCHBIX YHCEN, B MPOCTEHIINX CIy4asiX
HAXOJUTh KOMIUICKCHbIC KOPHU YpaBHEHUH C ICHCTBUTEIbHBIMH KOA(PHUIIMEHTAMHU;
*  HCIIOJIb30BaTh B XOJI€ PEUICHUS 3a/1a4 JIEMEHTAPHbIE MTPECTABIICHUS, CBSI3aHHBIC C IPUOIMIKEHHBIMHU 3HAYCHUSIMU BEITMUNH.
e ONEPUPOBATH MOHATUAMH «TOXJIECTBOY», «TOXKIECTBEHHOE MPe0oOpa3oBaHUEy, pellaTh 3a1a4u, COepKallie OyKBEHHbIC JaHHbIC; paboTaTh ¢ HOpMyIaMH;
*  BBINOJHSATH IPEOOpa30BaHMsI BBIPAXKECHHIA, COACPIKAIIMX CTEIEHHU C IIEJIBIMH ITOKA3aTEeIsIMH U KBaIPaTHbIC KOPHHU;
*  BBINOJHATH TOXK/CCTBEHHbBIC TPEOOpA30BaHMsI PAI[MOHATBHBIX BEIPAXKEHUN HA OCHOBE NPABUJI JCHCTBUI HAJl MHOTOYJICHAMH U JIre0panvdecKUMHU JAPOOsIMH;
*  BBINOJHSATH PA3JIOKEHNE MHOT OWICHOB HA MHOXKUTEJTH.
Bvinyckuux noxyuum 603mMoxicHOCmb !
* yenyoums u pazeums npedCmasieHus 0 HamypaibHblX YUCAX U CBOUCMBAX OeIUMOCTU,
* HAYYUMBCS UCNONB308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BLIYUCTEHUS, NPUOOPECTNU NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTICHUS, 8bIOUPAS NOOX0OAWULL OJis
cumyayuu cnocoo,



* NOHAMb, YMO YUCTO08ble OaHHble, KOMOpble UCNOIb3VIOMCS 0TSl XAPAKMEPUCMUKU 00bEKMO8 OKPYHCAIouje2o Mupa, Aeisaomcs npeumyuecmseento
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNCENHBIX SHAUEHUU, COOEPAHCAUWUXCA 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O NOSPEUHOCMU NPUOIUNHCEHUS,

* NOHAMb, YMO NOCPEUHOCHb PEe3YIbMama GbIYUCIeHUN O0IIHCHA OblMb COUSMEPUMA C NOZPEUHOCIBIO UCXOOHBIX OAHHBIX.

* BbINOJIHAMb MHO20ULA208blE NPE0OPA308AHUSL PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSASA WUUPOKULL HADOP cnocob08 U NPUEMOo8;

* NPUMEHAMb  MOJICOecCmeentbvle Npeodpazosanuss 01  pewleHus 3a0ay U3  pa3luyHbLIX  pazoenos Kypca (Hanpumep, Ol HAXONHCOEHUs
HAUOONbUEe20/HAUMEHbULE20 3HAYEHUSL BbIPANCEHUSL).

YpaBHeHUA U HEPABEHCTBA

BrlIlTyCKHUK Hay4yuTCS:

* pelaTh OCHOBHBIC BUJIBI PAIMOHATIBHBIX YPABHEHHH C OJJHON TIEPEMEHHO, CHCTEMBI IBYX YPaBHEHUH C IBYMs TE€PEMEHHBIMH;

* IOHNMATh ypaBHEHHE KaK BKHEUITYI0O MAaTEMAaTHYECKYIO MOJENb JUIS ONMHCAHUS U U3YUCHHUS Pa3HOOOpA3HBIX pealbHBIX CHTYaIlUH, peIiaTh TEKCTOBBIC
3aJja4M aaredpandeckKuM METOAOM;

* IPUMEHATH I'paduuecKue MpeACcTaBIeHUs AJs UCCIeI0BaHNS yPaBHEHHH, HCCIeIOBAaHUS U PEILIEHUS CUCTEM YpaBHEHHI C IBYMsI TEpPEMEHHBIMU.

* IOHUMATb U IPUMEHITh TEPMUHOJIOTHIO M CUMBOJIMKY, CBSA3aHHbBIE C OTHOIIICHUEM HEPaBEHCTBA, CBOWCTBA YHCIOBBIX HEPABEHCTB;

* pelaTh palMoOHALHBIC HEPABEHCTBA METOIOM HHTEPBAJIOB, MPOCTEHIIIE HPPANMOHAILHBIC HEPABEHCTBA H HEPABEHCTBA C MOAYJIEM;

* IPUMEHATD anmnapar HepaBEHCTB IS PEelIeHHs 3a/1a4 U3 Pa3IMYHBIX Pa3AesioB Kypca.

Buinycknux nonyuum 603moxicHocmy !

* 0671a0eMb CREYUATIbHLIMU NPUEMAMU PeUleHUs] YPAGHEeHUl U CUCeM YPAGHEHUll; Y8ePeHHO NPUMEHIMb annapam ypasHeHull 071 peulenus pazHooopasHuIX
3a0au U3 Mamemamury, CMe*CHbIX NPEOMemos, NPAKMUKIL,

* NPUMeHAmMb epaguieckue npeocmasieHus 0isi UCCIe008AHUSL YPABHEHUU, CUCMEM YPABHEHULL, COOepAHCAUX OYKEeHHble KOIPPuyuernmul.

* PA3HOOOPA3HBIM NPUEMAM 0OKA3AMENbCMEA HEPABEHCME, YBEPEeHHO NPUMEHAMb annapam HepaseHcms Os peuleHus pasHooOpA3HbIX MAmMemMamuyeckux
3a0ay u 3a0a4 U3 CMENCHbIX NPeOMemo8, NPAKMUKU,

* NPUMEHAMb epaguyecKue npeocmasienus 0 UCCIe008AHUS HEPABEHCME, CUCHEM HEPABEHCME, COOEPHCAUUX OYKEeHHbLE KOIPhuyuenmubl.

DyHKINH, TPUTOHOMETPHA

BbInyckHUK HayuuTCA:

* IOHUMATb U UCII0JIb30BaTh (DYHKIIMOHAJIbHBIE TIOHSTHUS U SI3bIK (TEPMHUHBI, CUMBOJIMUYECKUE 0003HAUEHNUS);

* CTPOUTH I'paMKU TPUTOHOMETPUUECKUX, ITOKAa3aTeIbHOM U JiorapugmMuyeckoil GyHKUMN; UCCIeA0BaTh CBOMCTBA YMCIOBBIX (DYHKIMI HAa OCHOBE M3y4EHHS
MOBEJEHUS UX I'Pa(hUKOB;

* IOHUMAaTh (PYHKIMIO KaK BaKHEHITYI0 MaTeMAaTUYECKYIO0 MOJIENb JIUIsl OIMCAHUS IPOLIECCOB U SABJICHUN OKPY>KAIOLIEro MUpa, MPUMEHATh (DyHKIIMOHAIbHBIN
S3BIK JIJIsI OMIMCAHUS M UCCIICIOBAHMS 3aBUCUMOCTEH Mex 1y (PU3NUECKMMHU BETUYMHAMU;

® peniaTh OCHOBHBIE BU/IbI TPUTOHOMETPUYECKUX YPABHEHUH, TPOCTEHIINX HEPABEHCTB, CUCTEM.

Boinyckuux noayuum 603M0}CHOCMb HAYYUMbCA.

* NPOBOOUMb UCCIEO0BAHUS, CEA3AHHbIE C U3YUEHUEM CEOUCME (QYHKYUL, 8 MOM Yucie ¢ UCNOb308aHUEM KOMNbIOmMepd, HA OCHO8E cpapuKo8 u3y4eHHbIX
@yukyul cmpoums boaee croxcHvle cpapuKu (KycouHO-3a0anHble, ¢ «8bIKOIOMbIMUY MOYKAMU U M. N.);

* UCNONIb306aMb YYHKYUOHATbHBIE NPEOCMAGIEHUs U CEOUCMBA QYHKYUL O peuleHUs MamemMamuyeckux 3a0ay U3 pasiuiHuix pazoenos Kypcda.



jieMeHThl KOMOMHATOPUKHU, CTATUCTHKH, TEOPHH BEPOATHOCTH
BbINyCKHUK Hay4UTCS:
e  WCIOJH30BATh MPOCTEHIIINE CIOCOOBI MPEACTABICHUS M aHAN3a CTATH CTUYECKUX JaHHBIX;
e  HAXOAWTh OTHOCUTEIHHYIO YaCTOTY M BEPOSITHOCTH CIy4aifHOTO COOBITHS;
e pemath KOMOMHATOPHBIC 331a49H HA HAXOXKJACHUE YMCia 00HEKTOB UM KOMOMHAIUH.
Buinycknux nonyuum 6o3moocnocmo:
e npuobpecmu NepeOHAUANLHLIIL ONbIM OpP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 0DWECMBEeHHO20 MHEHUS, OCYWEeCMEIamsb UX AHAIU3,
npeocmasiaims pe3yibmamsl ONpoca 6 dude madauybvl, OUASPAMMbL;
e npuobpecmu Onvim nPoeOdeHUs CYUAUHBIX IKCNEPUMEHMNO8, 8 MOM YUCTe ¢ NOMOWBIO KOMNBLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAayuu ux
Dpe3ybmamos.
*  HAYYUMbCA HEKOMOPBIM CHEYUATbHLIM NPUEMAM PelueHUs KOMOUHAMOPHBIX 3A0ay.

I'eomerpus

BEITyCKHHUK HAy9IHTCS:

® I[I0JIb30BATHCS S3BIKOM I'EOMETPHH ISl OMTMCAHUS MTPEIMETOB OKPYKAIOIIEro MUPA M MX B3aUMHOTO PACIOJIOKCHUS,

® pacro3HaBaTh U M300paKaTh HA YEPTEKAX U PUCYHKAX T€OMETpHUIECKUE QUTYPHI U Tella U UX KOHPHUTYpaIlnu;

® COOTHOCHUTBH TUIOCKHE T€OMETPUYCCKUE (UTYPBI U TPEXMEpPHbIE OOBEKThI C UX ONMUCAHUSIMHU, YEPTEKAMHU, U300PKCHUAMU; pa3linyaTh U aHAJIU3UPOBATH
B3aMMHOE PacCIOJIOKEHUE PUTYD;

® OIEPUPOBATH C HAYAIBHBIMY MOHATHSAME TPUTOHOMETPHH M BBIIIOIHATH 3JICMEHTAPHBIC ONEpaly HaJl QYHKIIUSIMHU yTIIOB;

® TIPOBOJMTH JIOKA3aTEIbHBIC PACCYKACHUS IIPHU PEIIICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIC TEOPEMBI Kypca;

® BBIYHCITH JTMHEHHBIC JIEMEHTHI M YTJIBI B TPOCTPAHCTBEHHBIX KOH(QUTYpaLIX, 00bEMBI H IO TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX
MPOCTEHIINX KOMOWHAIIHIA;

® CTPOWTH CEYCHUSI MHOTOTPAaHHUKOB M N300pakaTh CEUCHUS TEJ BPAICHHS;

® pelaTh MPAKTUYECKUE 33/1auH, CBS3aHHBIC C HAXOXKJEHUEM IeéOMETPHUYECKUX BEIWYUH (MCHOIB3YS MPU HEOOXOMUMOCTH CIPABOYHHKU M TEXHUUYECKUE
CpencTBa).

Buinycknux nonyuum 6o3moducHocmo.

* 0671A0eMb Memooamu peuerus. 3a0ay Ha 8bIYUCTEeHUSL U O0KA3AMeNbCME0;

* npuobpecmu OnviM NPUMEHEHUsL ANeeOPAUYECKO20 U MPUSOHOMEMPUYECKO20 ANNapama u uoetl OBUICEHUS NPU PeUeHUU 2eOMeMPUYECKUX 3A0al,

* NPpUMEHAMb KOOPOUHAMHO-8EKMOPHBIU MeMOo0 OJis bIYUCTEHUSL OMHOWEHUL, PACCMOSAHUL U Y2]I08,

* npuobpecmu ONbim UCCAe008AHUSL CBOUCME PUSYP C NOMOUBIO KOMNBIOMEPHBIX NPOCPAMM,

* npuobpecmu ONvim 6bINOJHEHUS NPOEKMO8.

Hauyajia MaTeMaTH4YeCKOIo aHAJIN3a

BrllTyCKHUK HayuuTCs:
e HAXOJIUTh CyMMY OECKOHEUHO YOBIBAIOIIEH reOMEeTPUUECKUI MPOrpeCcCru;
e  BBIYHUCIATH IPOU3BOJIHBIE U IEPBOOOPA3HBIE AMEMEHTAPHBIX (PYHKIUH, TPUMEHSS MpaBUiIa BBIYMCIEHUS IPOU3BOIHBIX U MEPBOOOPA3HBIX, UCIIONIB3YS
CIPaBOYHBIE MaTEPHUAIBI,
e HccnenoBaTh GYHKIUU U CTPOUTH X rpaUKHU € MTOMOIIBIO TPOU3BOTHOM;
e pemath 3a/la4yl ¢ IPUMEHEHNEM YpaBHEHHS KacaTelbHOU K rpaduky QyHKIUY;



peiaThb 3ala4r Ha HAXOXKICHUC HauOOJIBIIIEr0 U HAMMEHBIIIEr0 3HAUEHUS (byHKI_II/II/I Ha OTPE3KE;
BBIYUCIIATH IIJIOIAb KpHBOJ’IHHGfIHOﬁ Tparncuuu;
BblnyCKHuK NnOaAY4YUM 8603MOHCHOCHD .

npuobpecmu ONbIM peuleHus 2eoMempuyecKux, QuU3U4eckux, 3KOHOMUYECKUX U OpYeUX NpUuKIaoHuIX 3a0ad,

Haumernvbuiue 3Ha4eHUusl ¢ npuMeHeruem annapama mamemamudeckoco anaiusa

2. Copep:xkanue yueOHOr0 mpeaMeTa.

ABTOpCKas Pa6ouas DopMBI
n/n Tembl pa3nena nporpaMMa | mnporpamMma TeKylero
KOHTPOJIst
Auire0pa 1 HaYaJ1a aHAJIU3A
[ToBTOpEHUE 2 2
JleiicTBUTENbHBIE UKCTIA 12 12 Kp Ne 1
Yucnosbie pyHKIINU 9 9 Kp Ne 2
Tpuronomerpuueckre GyHKINU 24 24 Kp Ne 3
TpuroHoMmerpuyecKue ypaBHECHUS 10 10 KpNe 4
[TpeoOpazoBaHuEe TPUTOHOMETPHUECKUX BHIPAKEHUHN 21 21 Kp Ne 5
KomrmnekcHblie uncna 9 9 Kp Ne 6
[IpousBonnas 29 29 Kp Ne 7, Kp Ne 8
Komb6unaropuka 7 7
O6o061maronee moBTOpeHue 13 13 HTorosast kp
Hmoeo: 136 136
I'eomerpus
N36panHbIe BOIPOCH! IUIAHUMETPUH 7 7
AKCHOMBI CTEPEOMETPUH U UX CIIEICTBUS 4 4
[TapanneapbHOCTh MPSAMBIX U TIJIOCKOCTEH 18 18 Kp Ne 1, Kp Ne 2
[TeprieHAUKYISIPHOCTh TPSAMBIX U TUIOCKOCTEH 19 19 Kp Ne 3
MHororpaHHUKH 14 14 Kp Ne 4
HTorosoe noBTopeHue Kypca reoMeTpuu 6 6
Hmoeo: 68 68

8 MoM yucie 3a0a4 Ha Hauboavuiue u




Anreépa u Hayaj1a MaTeMaTH4ecKoro anauau3a (2044, yriayosieHHbiii yposens), 10kiaace

IMoBTOpeHne Mmarepuaa 7-9 kiaaccon (2 4).

1. JeiicTrBUuTebHBbIE Yncaa (12 u).
HaTypaJ'IBHI)IC M OCJIbIC YHClia. ,HCJ'II/IMOCTB yucen. OcHoBHas TCOpEMa apI/I(i)MCTI/IKI/I HaTypaJIbHbIX YU CCII. PaIII/IOHaJ'IBHI)IG, HppanroOHAJIbHbBIC, HeﬁCTBHTeHBHBIe
quciia, 4McjIoBas npsamas. YucioBrle HCPAaBCHCTBA. AxcuoMaTuka ﬂeﬁCTBHTeHBHBIX HYUCCII. MO}IyJ'IB HeﬁCTBHTeHBHOFO qucia. MeTO)I MaTeMaTH4 eCKOH
HHAYKIOWH.

2. UYmncaoswie pynxouu (9 9).
Omnpezenenne YUCIOBON QYHKIIMHU, CITOCOOBI €€ 3a1aHus1, CBOUCTBA GyHKIMiA. [Tepuoauyueckue u oOpatHbie GyHKIIUH.

3. Tpuronomerpuueckue pyHkuuu (24 4).
YucnoBas OKpY>KHOCTh Ha KOOPJIAWHATHOM MI0cKocTH. CHHYC U KOCHHYC. TaHTeHC M KOTaHTeHC. TpuroHomerpuieckie (yHKIIMH YUCIOBOTO apryMeHTa.
Tpuronomerpuyeckue GyHKIIMH YyIIOBOI'0 apryMeHTa, UX CBOMCTBA U rpaduku. CxaTHe U pacTsHKEHUE IPaUKOB TPUTOHOMETPHUYECKUX (PyHKIui . OOpaTHbIE
TPUTOHOMETpUYECKUE (YHKITUH.

4. Tpuronomerpuyeckue ypasHenus (10 u).
IIpocrelimme TPUTrOHOMETPUYECKHE YPAaBHEHNS U HEPABEHCTBA. MeTOIbl peIeHUs] TPUTOHOMETPUUYECKUX YPAaBHEHUI: BBEIEHHE HOBOM MIEPEMEHHOM,
pa3I0KEHUE Ha MHOXKUTENN, OHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHHUS.

5. IlpeoOpa3zoBaHne TPUTrOHOMETPUYECKHUX BbIpaxkeHui (21 4).
DopMyIIBI CIIOXKEHUS, TPUBEACHUS, IBOMHOT 0 apryMEeHTa, ITOHM)KEHUS cTeneHu. [IpeodpazoBanre CyMMBI TPUT OHOMETPHYECKUX (DYHKIIUI B TPOU3BEICHHUE.
[TpeoGpa3oBaHye NPOU3BEIEHUI TPUTOHOMETPUUYECKUX (DYHKIUN B CyMMBI. MeTO/IbI peLIeHUs] TPUTOHOMETPHYECKUX YpaBHEHUH (IIPOIOJDKEHUE).

6. KommiekcHble ynciaa (9 ).
KomriekcHblie uncna u apumeTnueckue onepanuu Hajl HUMU. KoMIuieKkCcHbIe Yuciaa U KOOPAUHATHAS TNIOCKOCTh. TpuronoMerpudeckas popma 3amnucu
KOMIUIEKCHOr0 yncia. KommiekcHble ynciia 1 KBaipaTHbIe ypaBHEHUS. Bo3BeneHrEe KOMIUIEKCHOIO YMClla B CTENEHb. V3BiIeueHne KBaApaTHOrO U
KyOMYECKOro KOpHS U3 KOMIUIEKCHOTO YHUCIIA.

7. TIpousBoanas (29 4).
Ornpenenienre YMCIOBOM MOCIIEIOBATEILHOCTH U CITOCOOKI ee 3a1anus. CBOMCTBA YHCIIOBBIX MTOCIIEIOBATEIILHOCTEH.

OnpeneneHI/Ie npeacia mocCjaIea0BaTCIIbHOCTH. CsoiicTBa CXOAAIMMXCA HOCHeﬂOBaTGHBHOCTeﬁ. Brruncnenune npeacion HOCHGHOB&TCHBHOCTCﬁ. CYMMa
OECKOHEYHOM IreoMeTpUUYECKONH MPOrpeCcCH.

[Tpenen ¢pyuknuu Ha 6eckoneunoctu. [penen ¢pynkuuu B Touke. Ilpupamenue aprymenta. [Ipupamienne GpyHkuuu.



3anayu, NIPUBOAIIME K MMOHITHIO MPOU3BOAHOM. OmnpenencHue Mporu3BoJHON. AIrOpUTM OThICKaHUS Mpou3BoaHON. Dopmyibl nud hepeHnrpoBaHus.
[TpaBuna nuddepennupoBanus. [lousTre npon3BoaHOM n-ro nmopsaka. Juddepennupopanue cinoxuon Gynknuu. JuddeperiupoBanue oopaTHol QYHKIUH.
VYpaBHeHHE KacaTeabHON K rpaduKy QyHKIMHA. AJTOPUTM COCTaBJICHHS ypaBHEHHsI KacaTenbHON K rpaduky ¢pyHkimu y = f(X).

[TprMeHeHue MPOU3BOIHOM IS T0Ka3aTelbCTBa TOXKAECTB U HepaBeHCTB. [locTpoenue rpagukoB Gpynkuuii. [IpuMeHnenne npon3BoIHOM JJIs1 OThICKaHUS
HanOONbIINX M HAUMEHBIINX 3HAUEHUI HePepBhIBHON (DYHKIIMU Ha MPOMEKYTKE. 3a/1a4i HAa ONTHUMHU3ALHUIO.

KomOuHaTopuka u BeposaTHOCTH (7 ).
[TpaBuiio ymHoxeHnus. [lepectanoBku u (pakropuansl. Beioop Heckosbkux anemMeHToB. Couetanus U pasmeienus. bunom Hetotona. Ciyualinbele coObITHS 1
UX BEPOATHOCTH.

Hrorosoe nosropenue. Utorosast kKoHTpoabHast padora. (13 4).

I'eomerpus (68 u, yriay0OsieHHbIi 1 6a30BbIH ypoBeHb), 10 Kiace

HN30pannbie Bonpock! mianumerpun (7 4)

B conepxanue kypca reomerpuu B 10-11 kimaccax BXOIUT psij TeM U3 INIaHUMETpUU. B yueOHMKe OHU U3J10:KEeHbI B ocieaHel riase «Hekoropele cBeeHus
U3 IUTaHUMETpUM». MIX MOKHO paccMaTpuUBaTh BMECTE C COOTBETCTBYIOIMMHU TEMAMH CTEPEOMETPHH.

VYTl U OTPE3KH, CBSI3aHHBIE C OKPYKHOCThIO. BriucaHHble U OMUCaHHbBIE YEThIPEXYTONbHUKU. DPOpMyJIbl MeAHaHbl U OUCCEKTPUCH TPEYroyibHUKa. Perienue
TpeyrojabHuKoB. Teopema Menenas u UeBsl. ['eomerpudeckuie onpeneneHus 3JImIca, Tunepoosibl v napadosbl.

AKCHOMBI CTEpPeOMeTPHH U UX ciaeacTBusI (4 1)

ITpenmet crepeomerpun. OCHOBHBIE IOHATHS U AKCHOMBI cTepeoMeTpun. HekoTopble ciieacTBUsI U3 TEOPEM.

I'naga 1. [lapaieJbHOCTH NPSMBIX U MJI0CKOcTei (18 u.)

[TapannenbHOCTh MPSAMBIX, MPSIMON M TUIOCKOCTH. B3anMHOe pacnosiokeHue JByX MPsMBIX B IPOCTPAHCTBE. YTOJ MEXy IBYyMs nMpaMbiMu. [lapannensHoOCTb
mockocTel. M300paxenne npocTpaHCTBEHHBIX (GUT'Yp HA MIIOCKOCTH.

I'naBa 2. IlepneHauKyJSIPHOCTH NPSIMBIX U TUI0CKOCTed (19 4.)

[TeprienAMKyIApHOCTh NpPSIMON U IIOCKOCTH. [lepneHaukymnsp W HakJIOHHBbIE. PaccTosHuE OT TOYKHM /10 MJIOCKOCTH, PACCTOSHUE MEXIY MapajuielbHbIMU
IUIOCKOCTAMM, MEXIY MapajuleIbHBIMU HPSIMOM M IJIOCKOCTBIO, PACCTOSIHUE MEXK]Y CKPELIMBAIOLIMMUCS MPSIMBIMUA. YTOJ MEXKIY MPSMON M IJIOCKOCTH IO.
JByrpanusii yrou. I[lepneHauKynsapHOCTb MIIOCKOCTEN. TpexrpaHHbIi yroia. MHOrOrpaHHbsIi yroJl.

I'nasa 3. Muororpanauku (14 4.)

ITonsitne muororpannuka. I[lpusma. [lupamuna. Yceuennas nupamuia.

CummMmertpus B mpocTpancTBe. [loHsATHE TPaBUIBHOIO MHOTOTPAaHHHUKA. DJIEMEHTHl CUMMETPUH MPaBUIbHBIX MHOT OI'PaHHUKOB

3aka04YuTeIbHOE MOBTOPEeHNe Kypca reomerpun 10 kiacca (6 1)



3. TemaTrnyeckoe njaHupoBanue Kypca aiareopsl 10 kiaacca

Koa XapakTepuCTHKAa OCHOBHBIX BH/I0OB JeSITeJIbHOCTH YY€HHKA HA YPOBHE

Ne Ha3zpanue pasnena. Tema -BO Jlara YHHUBEPCAJIbHBIX Y4eOHBbIX A€l CTBHIA.

YpPoKa ypokKa ypo IUIaH Koppek | OcHOBHbIE BONIPOCHI NPU U3YYEeHUH Ilnhanupyemoie npeomemmnuie
KOB uus TeMBI. pe3ynbmamul
1. MoBTOpeEHue (2 u.)

1. [ToBTOpenue. @opMyIbI 1 DopMyITBI COKPAIIEHHOTO YMHOKCHHSI, 3HaTh GOPMYIIBI COKpPAIIEHHOTO
COKpaIIEHHOI'O YMHOXKEHHUSI. (hopMyITBI KOPHEH KBaIpaTHBIX YMHOXKCHHSI, yMETh COKpAIaTh APOOHU U
Pemenue kBaapaTHBIX ypaBHeHHMi. Pemenue 3anaq Ha BBINOJIHATH BCE AEHCTBUSI C IPOOSIMHU.
ypaBHEHH, HEPaBEHCTB, COCTaBJICHHE YpaBHEHUI 3HaTh OCHOBHBIE MTPUEMBI PELICHHS

CUCTEM. CeHTSOPB YpaBHEHMII: IOJICTAaHOBKA, BBEJICHUE
2 Pemenue 3anay Ha 1 HOBBIX NlepeMeHHbIX. [lonnmaTh
COCTaBJICHUE yPaBHEHUI PaBHOCUJIBHOCTh YPaBHEHUM
YMmeTsb pemaTh 3aa4 Ha COCTaBJIEHUE
YpaBHEHHU.
I'aasa 1 leiicrBuTenbHbie yncia (12 yacon)
3-5 | HarypanbHble u 11enbie uncia 3 Ornpenesienrne HaTypaJibHbIX, L EJbIX, 3HaTh: onpeneneHue HaTypaJbHbIM,

6 PaunonanbHbIe yncna 1 palMOHANIbHBIX, UPPAILIMOHANIbHBIX, LENBIM, PALIMOHATIBHBIM,

7-8 | UppaumnoHanpHbIE Yncia 2 JIECTBUTENBHBIX YHCEII, MOYJb YUCTA. | UPPAIMOHAJIBHBIM, AW CTBUTEIbHBIM

9 MHOKECTBO TEeACTBUTENBHBIX 1 JlenuMoCTH 1eTbIX YHCEe, ICTICHHE C YHUCIa, MOJYJIFO YUCIa.

qyuce OCTAaTKOM; PEIICHUE 3a]1a4 C YMeTh: BRIIOIHATH 33J]a4U Ha
10-11 | Moxyis gefcTBUTENBHBIX 2 [[ETOYUCIICHHBIMA HEU3BECTHBIMH. JIEIIMMOCTD 1EJTbIX YUCEI, IEICHHE C
qHcen OCTAaTKOM; PelIaTh 3aJ1auu C
[EIOYUCICHHBIMUA HEU3BECTHBIMH,
HaXOJUTh MOJIYJIb 1€ CTBUTEIIbHBIX
YU CEIL
12 | Kourpoannas pa6ora Nel 1 22 BbIABUTE CTENEHD YCBOCHUS YYaIMMHUCS
«/leficTBHTEJIBLHBIEC YHCJIA)» CeHTAOPS W3y4EHHOr0 MaTepuaa
13-14 | Metox MaTeMaTHYECKOU 2 Mertoa MaTeMaTU4ye€CKOM UHYKITUY; 3HATh: KaK MPUMEHATh METO]

AHAYKIUU

JA0Ka3aTCJIbCTBO TOKACCTB U HCPABCHCTB
METOAO0M MaTEMaTH4EeCKOM WHAYKIHH.

MaTeMaTUYECKON MHAYKIINH TPH
JIOKa3aTeJIbCTBE YMCIIOBBIX TOXKISCTB U
HEPaBEHCTB.

YMeTh: pazBepHyTO 0OOCHOBBIBATH
CYXJEHUSI, pelaTh MPoOJEMHBIE 3a1a9H
METOJIOM MaTEeMaTUYECKON MHAYKIINH.

I'naBa. 2. YucaoBbie pyHkuuu (9uacosn)




15-16 | Ompenenenue YMCIOBOM 2 Onpenenenne  QyHkuuu, oOpaTHOW | 3HATH: POPMYJIBI FJIEMEHTAPHBIX
(GyHKIIUU U CrIOCcOOBI €€ ¢byHkuu, obrmactu  ompeneneHuss U | GYHKIUI; CBOMCTBA (DYHKIIHI; CXeMy
3a/IaHus MHOXXECTBa 3HAYCHHUH, rpaduka | uccienoBaHus GyHKIIHUH,

17-19 | CBoiicTBa q)yHKHHﬁ 3 (byHKuI/H/I, Q)opMyna HaXO0XACHUS AJIMHBI | 3JICMCHTApPHBIMU METOJaMU;

20 | Ieproanueckue GyHKIHH 1 IyTU. CaoiicTBa (GYHKIUHN: | aHAJTMTHYECKYIO 3aIUCh IYT YMCIIOBOM

21-22 | O6patnas QyHKuus 2 MOHOTOHHOCTb, Y€THOCTh M HEYETHOCTh, | OKPYKHOCTH.

23 | Konrtpoasnas padora Ne 2 1 : MEPUOUIHOCTh, OTPAHHYEHHOCTb. YMeTh: HAXOUTh KOOPAWHATHI TOYCK,
«YncoBbie GyHKIMN» NPOBEPUTH 3SHAHUA U YMCHUC YHalIUXCA | cOCTABIATh AaHAIUTHUYECKUE 3AITUCH
OKTSIOPs 1o Teme «YucnoBbie QYHKIMU
I'naBa 3. Tpuronomerpuyeckue GyHkuuu. (24 yacon)

24-25 | YucnoBasi OKPYKHOCTb 2 [TonsiTHE YN CIIOBOM OKPYKHOCTH, 3Harh onpenencHue GyHKIUH y= Sin X,

26-27 | Yucnosast OKpYKHOCTh 2 YHUCIIOBON OKPY>KHOCTH Ha y=cos X
Ha KOOPIAWHATHOH MIIOCKOCTU KOOPIMHATHOM MJIOCKOCTH; MOHSATHE YMeThb: COCTaBIATH TaOJIUIBI 3HAYCHHH

28-30 | Cunyc u xocunyc. TaHreHc u 3 CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC KOOpAUHAT TOYEK YHCIOBOU OKPYKHO-
KOTAHT'€HC. IPOU3BOJILHOTO yIJja; MOHSATHE CTH; HAXOJIUTh HA YHCIOBOW OKPYKHOCTH

31-32 | TpuronomerpuyecKue 2 paJiiaHHOM, TPaTyCHOU MEpPHI yIiia, TOYKU C KOHKPETHBIM 3HAYCHUEM

(I)yHKLII/II/I YHCJIOBOI'0 apryMeHTa 3aBHUCUMOCTb MCXKOY paI[I/IaHHOfI u a6CLlI/ICCBI U OpAHMHATBI, @ TAK¥KC
33 | Tpuronomerpuyeckue 1 rpalyCHOM MEepaMH yTJia. YMEHHUEM OIPEACIUTh KaKUM YHCIIaM
(YHKIIMH yTrI0BOrO apryMeHTa CpoiicTBa yHKIHI y= Sin X, y=COS X © | OHH COOTBETCTBYIOT, BEIUUCIATH CHHYC,
34-36 | Dynkuun y=sin X, y=cos X, ux 3 copMHUpOBaTH YMEHUE H300paKaTh KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YK CIIA.
cBOMCTBA M rpadKK rpaduku GyHKIMN YMeThb BBINOJIHATE IPEOOpa3OBaHKE
rpaduKoOB, HAXOJAUTH HAUOOBINIEE U
HaMMEHbIIIee 3HaYCHHE
37 | KourpoabHas pagora Ne3 1 17 NPOBEPHUTH 3HAHUS U YMEHHUE ydalmuxcsi | 3HATh: CBOICTBa (QDyHKINH,
«Tpuronomerpuyeckue HOA6DS 1o TeMe « T puroHoMeTpuyecKue ompezeneHne o0paTHbIM
GyHKIUN» GyHKIMM» TPUTOHOMETPUYECKUM (YHKIUAM;

38-39 | [locrpoenue rpaduxa 2 [TpeoGpaszoBanus rpaduka GyHKINY; YMeTh: BBITSIHYTH U CKaTh rpaduk 1o
byukiuu y=m f(x) pacTsbKeHue U cKaTHe rpaduka oT ocu ocu OX, B 3aBUCIMOCTH OT 3HAYCHHsSI M,

40-41 | TlocTpoenue rpaduxa 2 OX B 3aBHCHMOCTH OT 3HAYE€HHUA M; k; 6060010 CTpOUTH TpaduKK GYHKIIHHA
Gynxuun y= f(kx) Onpepenenne oOpaTHbIM y=m f(x), y=m f(kx)3nas rpadpux y= f(x) u

42 | T'paduK rapMOHHYIECKOT0 1 TPUTOHOMETPUICCKUM (YHKITHSM, OIKCHIBATh UX CBOWCTBA; BBITIOJIHATH
KoseOaHus acCHUMIITOTaM npeoOpa3oBaHKe BEIPAKECHUH,
43-44 | dynkuun y=tg X, y=ctg X, 2 COZepXKAIMX 0OpaTHBIC
WX CBOMCTBA U Tpaduku TPUTOHOMETPUYECKHIE (PYHKIHIH

45-47 | OGpatHbIe 3
TPUTOHOMETPUYECKHE
byHKIIUN

I'naBa 4. Tpuronomerpudeckue ypasuenusi (10 yacos)




48-51 | Ilpocreitmme 4 Omnpenenenne apKKOCUHYCa, apKCUHYCa; | 3HATh: ONpPEICICHUE
TPUTOHOMETPUYECKUE pelIeHre NPOCTENIINX YPaBHEHUN TPUTOHOMETPUYECKUX YPABHEHUI
YpaBHEHUWS U HEPABEHCTBA cost=a,sin t=a, tg t=a, u ctg t=a. Ymern: pemaTte npocTenme

52-56 | MeTobl pelieHus 5 [Ipuemsl 1 MeTOABI pelIEHUs TPUTOHOMETPUYECKUE YPaBHEHUS
TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX YPABHEHU I BBEJICHUEM HOBOM MEPEMEHHOMN U
ypaBHEHU I MIPOBEPUTH 3HAHUS U YMEHHE YUALUXCS | Pa3lIoKeHHEM Ha MHOKUTEIH; peulaTh

57 | KourpoabHasi padora Ne 4 1 1o teme « TpuroHomeTpruiecKkue OJTHOPOJIHBIE TPUTOHOMETPUUYECKHUE
«TpuroHoMeTpuyecKue 22 YpaBHEHUSI» YpaBHEHUS IEPBOM CTENEHU. 3HATH:
ypaBHEHHUsD» nexaops AJTOPUTM JUISl PEIIEHUs TPOCTEUIINX

TPUTOHOMETPUUECKUX YPaBHEHU I
I'naBa 5. [IpeoOpa3oBanne TPUrOHOMETPHUYECKUX BbIpaxeHui (21 u).

58-60 | CuHyc 1 KOCHHYC CYMMBI 1 3 dopMyIbl CHHYCA U KOCHHYCA, TaHTeHca | 3HAaTh: (GOpMyJbl CHHYCa M KOCHHYCA,
Pa3HOCTH apryMEHTOB M KOTaHIeHCAa CYMMbl M pa3HOCTH | TAaHT€HCA U KOTAHTeHCa CYMMBI U

61-62 | TaHreHC U KOTAHT'C€HC CYMMBI 2 apryMeHToB, (opMyJbl MTpUBEOEHUS, | Pa3HOCTH apryMEHTOB, hopMyJIBI
1 Pa3HOCTH apryMEHTOB MBOMHOTO  apryMeHTa,  IOHWXXEHUsS | IPUBEACHHS, JTBOWHOIO  apryMeHTa,

63-64 | ®opmynbl IpUBeIECHUS 2 crerieHd.  [IpeoOpa3oBaHue  CyMMbl | IOHUKEHUSI CTEIIECHHU.

65-67 | ®opmysl nBoitHoro | 3 TPUTOHOMETPUUYECKHUX byHKIUN B | YMeTh: BBIIOJHATH IPeoOpa3oBaHUs
apryMeHTa. DopMyIIBI MIPOU3BENICHNE, & IPOBEACHUS B CyMMY. CYMMBI TPUTOHOMETPUYECKUX (YHKITHIA
MOHIDKEHIS CTeIeHH [Ipumenenne wu3y4deHHBIX (OPMYJ TPH | B MPOU3BEACHHUE, a TPOBEACHIE B CYyMMY,

68-70 | IIpeobpasoBanue CyMMBI 3 TOKJI€CTBEHHBIX peoOpa3oBaHUSAX | MPUMEHSATh HW3Y4YeHHbIE (OPMYIBI TPU
TPUTOHOMETPHYECKHX TPUTOHOMETPUUECKHUX (YHKIIUA. | TOXIECTBEHHBIX npeo0pa3zoBaHUIX
(yHKIHIT B Ipom3BeIeHNE Pemienne HNPOCTEHINNX | TPUTOHOMETPUUYECKUX (DYHKIMMH, pemaTh

71-72 | TIpeobpasosanne ) TPUTOHOMETPUUYECKUX YPaBHEHUH. npocTenime TPUTOHOMETPUYECKHUE
MPOM3BEICHUSI YpaBHCHHAL.

TPUTOHOMETPHUUECKUX
(GyHKUIMH B CyMMY

73 | IIpeoOpa3oBaHuEe BBIPAKECHUS 1
Asinx +BcosSX kBuay
Csin(x+t).

74-77 | MeTtonsl pereHus 4
TPUTOHOMETPHUUECKUX
ypaBHEHUM

78 | KonrpoJabHasi pagora Ne 5 1 IIPOBEPUTH 3HAHUS U YMEHHUE YUaALUXCS
«IIpeoGpa3zoBanue 28 no teme «IIpeobpazoBanue
TPUTOHOMETPUYECKHX STHBaPSI TPUTOHOMETPUUYECKUX BBIPAIKCHHIN
BbIPaKeH Mii»

I'naBa 6. KommiaekcHbie unciaa (9 yacoB)




79-80 | KommekcHble yncna u 2 Onpenenenne MHUMOIO U KOMIIJIEKCHOI'O | 3HATh: ONpeeleHne MHUMOIO U
apudMeTnuecKre onepannu 4yclia, paBHBIX KOMIUIEKCHBIX YHCEl, KOMILJIEKCHOI'O UK Cia, PaBHBIX
HaJ| HUIMH CONPSDKEHHOTO YUCIIa, MOYJIS KOMILIEKCHBIX YHCEll, COMPSHKEHHOT O
81 KommiekcHble uncna u 1 KOMIUIEKCHOI'O YK CJIa, KBaAPaTHOIO qrcIIa, MOIYJIsI KOMITJIEKCHOTO YHCTIa,
KOOp/AMHATHAs TIOCKOCTb KOPHSI M3 KOMIUIEKCHOT'O YUCIa U KBaJIPATHOT O KOPHS U3 KOMIIJIEKCHOT'O
82-83 | Tpuronomerpuueckas popma 2 apuMeTn4ecKye oNepalnuu HaJl HUMH, qucaa U apupMETUIECKUE ONEePaLuU HaJ|
3alMCU KOMIIJIEKCHOT O YUCIIa MIPEJCTaBICHUE O KOMIIJIEKCHBIX YHUCTIaX | HUMHU;
84 KOMILIEKCHBIE YN CIIA U 1 1 KOOPAMHATHOM IMJIOCKOCTH. YMeThb: 1eaaTh 3aMucu KOMIIEKCHBIX
KBaJIpaTHBIE ypaBHEHUS 4ycell B CTaHIaPTHOMN
85-86 | Bo3Bemenne KOMIIIEKCHOTO 2 TPUTOHOMETPHUYECKOH (opme,
4Hclia B CTeleHb. M3BIeucHIe OIpeNeNsATh MECTO KOMIIEKCHOI'O Yncia
KyOUYECKOro KOPHS U3 Ha KOOPAMHATHON IJIOCKOCTH, U3BJIEKATh
KOMILTEKCHOIO YK CJIa Y BO3BOJUTH B CTEIIEHb KOMIIJICKCHBIE
qHcha;
87 | Konrpoabnasi padora Ne 6 1 11 MIPOBEPUTDH 3HAHUS U YMEHUE yUAITUXCS
«KoMmmnjiekcHbIe YHC/I» dbeBpans 1o Teme «KoMIuiekcHbIe uncia
I'nasa 7. [IpounsBoanasi (29 yaca)
88-89 | Yucnossie 2 [TonsiTue o MpoOU3BOIHON PYHKINH, 3HaTh: onpeeaeHue YHCIOBbIX
MOCJIEIOBATEIbHOCTH (U3NYECKUI U TEOMETPUYECKUN CMBICT MIOCJIENOBATEIBHOCTEN, ONIPEACICHUE
90-91 | Ilpenen uncnoBoii 2 MPOU3BOJHON. YpaBHEHUE KacaTeIbHONH | MPOU3BOAHON (DYyHKINH, PU3HMUECKHH U
110CJIEI0BATENBHOCTH K rpaduky ¢pynkuuu. [IpousBonnsie reoMeTpUYEeCKUil CMBICI TPOU3BOIHOI;
92-93 | Tlpenen pyHkiuu 2 CYMMBI, Pa3HOCTH, TIPOU3BEICHUS U YpaBHEHHE KacaTeIbHOH K Tpaduxy
94-95 OHpeHeHeHI/Ie Hp0H3BOHHOﬁ 2 qacTHOT 0. [[pon3BOHBIE OCHOBHBIX (byHKuI/II/I, NPOU3BOJIHBIC CYMMBI,
96-98 | BbIuncieHHe MPOM3BOIHBIX 3 aneMeHTapHbIX (QyHKUuM. [Ipon3BonHbIE | pa3HOCTH, IPOU3BEIEHUS U YACTHOTO,
09-101| Jnddepenunposanue 3 CIOKHOM M 00paTHOH QyHKIMIA. BTopasd | mpou3BOIHBIE OCHOBHBIX 3JEMEHTaPHBIX
CIHOKHOM (YHKIIHH. npoussBoaHas. Ilpumenenue (QyHKLUMH, TPOM3BOAHBIE CIOKHON U
JnddepernupoBanue MIPOU3BOIHOM K UCCIICIOBAaHNIO PYHKITUN | 0OpaTHON (yHKIIHIA,
06paTHOI (QYHKIHH. U TIOCTPOCHHIO TPAPHUKOB. YMeThb: IPUMEHSTH IPOU3BOJHBIE K
102- | VpaBHene KacaTebHOM K 3 Hcnonws3zoBanue MPOH3BO/IHBIX TIPH UCCIIEIOBAHUIO (DYHKIUN U TOCTPOCHHUIO
104 | rpaduky dyHKIMH pellIeHU YpaBHEHUH U HEpPaBEHCTB, IpU | rpaduKoB, HCIOJIb30BAT NPOU3BOAHBIC
105 | Kontpoasnan paora Ne 7 1 17 pEILIEHUH TEKCTOBBIX, (PU3NYECKUX U IpU PELIEHUHN YPAaBHEHUH U HEPAaBEHCTB,
«TIpOU3BOTHAS Mapra TeOMETPHHIECKUX 3a/ia1, HAXOXKACHHH IPU PEIIEHUH TEKCTOBBIX, PU3NUECKUX U
106- | TIpuMcHeHME NpOM3BONHON 3 HauOOJNBIINX M HANMEHBIIINX 3HAUEHUH. | TEOMETPUYECKUX 3a/1a4, HAXOXKICHHUS }
108 | st mccnenoanmst dyrKIit HAUOOJBIINX U HAUMEHBIIINX 3HAUYCHUH,
109- | Tocrpocnne rpadukos 5 OTBICKHBATb TOUKH OKCTpEMyMa,
110 | chymscupmit COCTaBJIAITh YPaBHEHUE KacaTeIbHON K




111- | [IpumeHeHUE NPOU3BOIHOMN 5 rpaduKy QyHKIHH.
115 | nnst oThICKaHMS HAMOOIBIITNX
Y HaUMEHbIINX 3HA4YEHU
BEJIMYMH
116 |KouTpoabHasi pa6ora Ne 8 1 15
«IIpuMeHeHue npou3BOIHOI» Maprta
I'naBa 8. KomGunaTopuka 1 BeposSITHOCTD (7 4acoB)
117- | IIpaBuiio yMHOXEHUS 2 Kiaccuueckoe orpezeneHue | 3HaTh: MPAaBUIIO YMHOXEHUS,
118 | KomOuHaTOpHBIE 3aJa4H. BEPOSITHOCTH, OIpENiETICHHE | CIOCOOBI MEPECTAaHOBKU U (paKTOpHAIIBI,
ITepecTaHoBKY 1 (haKTOPHAIIEI KOMOMHATOPUKH, MEPECTAHOBKH, TEOPEMA | METO/IbI perieHus MPOCTENIINX
119- | BpIOOp HECKOIBKUX 2 0 BEpPOSITHOCTH CYMMBI JIBYX COOBITHM, | KOMOMHATOPHBIX 3a1a4 METOAOM
120 | BapuanToB buHOMHaILHEBIE TeopeMa O IpaBWJIe YMHOXKEHUs, IIpUMep | repedopa, a TaKkkKe C MHCIO0JIb30BaHHEM
K03 (UL EHTHI Ha [I0Ka3aTeNbCcTBO (OpPMyJl OMHOMA | U3BECTHBIX  (OpPMYJ,  TPEyroJibHHKa
121- | CayualiHble COOBITHUS U UX 3 Hprotona ITackass;
123 | BeposTHOCTH. YMeTb:  BBIUMUCIHATH  KOIPHUIIUEHTHI
ounoma HrroToHa 1O Qopmyne u ¢
UCIOJIb30BaHUEM TpEyroJbHUKa
[Tackansi; BBIUMCIATH, B MPOCTEHIIUX
Clly4asiX, BEpOATHOCTH COOBITHH Ha
OCHOBE I10/ICYETA YU CIIa UCXO0B.
Hrorosoe nosropenue (13 yacon)
124 | JleiicTBUTENIBHBIC YNCIIA 1 IToBTOpEHME OCHOBHBIX (OPMYII, 3HATh: OCHOBHBIE TPUT OHOMETPUYECKHE
125 | Yucnossle pyHKINN 1 YHUCIOBbIE (DYHKIIHH, (bopMyIIBL, ONIpeiesieHNe YUCIOBbIX
126 | TpuroHoMeTrpuvecKue 1 TpUTOHOMeETpUYeckre QyHKINH, (bYHKINNA, TPUTOHOMETPUYECKUX
GyHKIHHT (bopMyIbI TPOU3BOIHBIX. bynkunu, Gopmyibl IPOU3BOAHBIX.
127- | TpuroHoMeTpuyecKue 2 MeTozp! pelieHHsI TPUrOHOMETPUUECKUX | YMeTh: IPUMEHATh METOAbI PEILIEHUs
128 | ypaBHeHus YPaBHEHUI 1 HEPABEHCTB; TPUTOHOMETPUYECKUX YPAaBHEHUN U
129- | BbluncieHne mpon3BOIHbIX 2 ITocTpoenue n npeoOpazoBaHue HEPaBEHCTB; BBINOJIHATH IOCTPOEHHUE U
130 rpauKoOB TPUTOHOMETPUUECKUX npeobpazoBaHue rpapuKoB
131 | IIpuMeHeHHE IPOM3BOAHON 1 GbyHKUUI; TPUTOHOMETPUUCCKUX (PYHKITU;
JUTSL OTHICKAHHS HAHOOIbIINX IIPUMEHEHUE MPOU3BOIHOM [ OPUMEHSTH ()OPMYJIbI IPOU3BOIHBIX JJIS
e — OTBICKaHMsl HAUOOJIBIINX U HAUMEHBIIUX | OTBICKAHHS HAUOOJNBIINX M HAMMEHBIIHX
S — 3HA4YeHUH BETMYUH 3HAYEHUI BETMYHUH
132- | UroroBasn 2 20 Mast BoIssBUTH CTENEHb YCBOEHUS YUAIIUMUCS
133 | kouTpoJbHas paGora n3ydeHHoro matepuana 10 kmacca
134- | Pemenue 3axau 3

136




TemaTudeckoe miIaHupoBanue Kypca reomerpuu B 10 kimacce

Koa XapaKTepuCTHKA OCHOBHbIX BH/I0B AeAITEJIbHOCTH YYCHHKA HA YPOBHE
Ne Ha3zpanue pasnena. Tema -BO Jara YHHUBEPCAJIbHBIX Y4eOHBbIX A€l CTBHIA.
il;o ypokKa ypo IUIaH Koppek | OcHOBHBbIE BONPOCHI PU U3YYEeHUH Ilnhanupyemoie npeomemmnuie
KOB nus TEMBbI. pe3ynbmambul
4. W30panHbie Bonpochl INIaHuMeTpuu (74)
1-2 | Yrasl u OTpe3KH, CBA3aHHBIE C 2 CBolicTBa yIJIOB U OTPE3KOB, CBSI3aHHBIX | 3HATh CBOMCTBA YIJIOB U OTPE3KOB,
OKPYKHOCTBIO. C OKPY>KHOCTBIO, CBOMCTBA ¥ IIPU3HAKHU CBSI3aHHBIX C OKPYXHOCTbIO, CBOMCTBA U
3-4 | Pewenue TpeyroabHUKOB. 2 BIMCAHHBIX U OMHCAHHBIX NPU3HAKU BIMCAHHBIX U ONMMCaHHBIX
56 | Teopewa Yesnr, Teopema > YEeTBIPEXYT OJIbBHUKOB, PEILICHHE YETBIPEXYT OJIBHUKOB, PEILICHUE
MeHeas. TPEYrOJILBHUKOB. Beruncienue TPEYrOJILBHUKOB. BbraucieHue
OMCCEKTPHUC U MEIUaH TPEYrOJIbHUKA. OMCCEKTPUC U MEANAaH TPEYroJbHUKA.
®dopmyna ['epona u apyrue Gopmyibl ®opmyna ['epoHa u apyrue GopmyJibl
7 Dnnmunc, runepbona, 1
JUIS TLIOIIAIU TpeyroyibHuKa. Teopema JUIS TLIOIIAK TpeyroybHuKa. Teopema
napabona. Yesrl. Teopema MeHenas. Yesrl. Teopema Menenas.
I'eomerpuueckue mecta Touek B 3aaadax | ['eomerpuueckue Mecta TO4EK B 3a/1a4ax
Ha noctpoenue. ['eomerpuueckue Ha noctpoenue. ['eomerpuueckue
npeodpazoBaHus B 3a7a4ax Ha npeoOpa3oBaHus B 33/1a4ax Ha
noctpoeHue. O pa3pemmMocCTy 3a1ad Ha | moctpoeHue. O pa3pemmMocCTy 3a1a4 Ha
MOCTPOCHUE. DIUIUIIC, TUMepOoa, MOCTpoeHHUE. DJUIHIIC, TUepOoIa,
napaborna. napaborna.
Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB | YMeTh pelIaTh 3aJa4y Ha COCTaBIICHUE
U [IPU3HAKOB. YPaBHECHHMI. IPUMEHEHUE CBOWUCTB U
IIPU3HAKOB.
AKCHOMBI CTepeOMeTPHH U HX cjelcTBus (4 4.)
8 | [Ipeamer cTepeomeTpu. 1 IIpeamet crepeomerpun. 3HaTh aKCHOMBI O B3aUMHOM
AKCHOMBI CTEPEOMETPHH. OCHOBHBIE ~ TIOHATHA  CTEPEOMETPHH | pacIONOKEHHH TOYCK, IPAMBIX U
9 Hekoropslie ciencTBus u3 1 (Touka, npsiMas, IJI0CKOCTh, | TJIOCKOCTEH, IBE€ TEOPEMBI,
aKCHOM. IIPOCTPAHCTBO). [TonsTne 00 | I0Ka3aTeNIbCTBO KOTOPhIX OCHOBAHO Ha
10-11 | Pemenue 3anau na 2 aKCHOMAaTHYECKOM CIOCO0€ MOCTPOECHUS | M3yUYEHHBIX aKCHOMaX CTEPEOMETPHUH.
TPUMEHEHHE AKCHOM reOMETpHH. YMeTs peniats 3aa4u Ha IPUMEHEHNE
AKCHOMBI CTEPEOMETPHH. AKCHOM CTE€PEOMETPUH U UX CIEACTBUM.

CTEPEOMETPHUH U UX
CIIEICTBUH.

HexkoTopsie ciencTBust U3 aKCHOM.
N3o6paskeHne mpocTpaHCTBEHHBIX

¢uryp.

I'nasa |. [TapanieabHOCTH NPAMBIX U MJI0cKOCTeH (18 41.)




12-15

HapaJ'IJ'IeJ'IBHOCTB MIpsAMBIX,
HpHMOfI " IIJIOCKOCTH.

[TapannenbHOCT, TPAMBIX, OPAMON U
mockocTu. [Ipu3Haku U cBOMCTBA.

3HaTh MOHATHE MAPAIETbHBIX U
CKPEIIMBAIOIINXCS MPSAMBIX, TIOHSATHE
napauieTbHOCTH MPSMOH U TIJIOCKOCTH,
MPU3HAK MapaIeIbHOCTH MPSMON U
TJIOCKOCTH.

YMeTh pemars 3a1a4u Ha
HCI0JIb30BaHUE U3YUEHHBIX TEOPEM

16-20 | B3anmHOe pacnoyioKeHHE Ornpenenenre CKpenmBarOIMxcs 3HaTh ONpEIeICHUE CKPEITUBAIOIINX CS
MPsIMBIX B MPOCTPAHCTBE. MPSIMBIX, TEOPEMA O PAaBEHCTBE YTJIOB PSMBIX, POPMYJIUPOBKY U
VYTroa Mexy NPSIMBIMH. C COHAIIPaBJIEHHBIMU CTOPOHAMH, JI0Ka3aTelIbCTBO TEOPEMBI O PAaBEHCTBE
KonTpoasnas padora Nel JIOKa3aTeNbCTBO MTPU3HAKA U CBOMCTBA YIJI0B
1o TeMe «AKCHOMBI CKPEILMBAIOIIUXCS MPSIMBIX, TIOHSITHE C COHAIpaBJIEHHBIMU CTOPOHAMH.
crepeomeTpuu. Bzanmuoe yriia MeXJ1y NpsIMbIMU B IPOCTPAHCTBE. YMeTh A0Ka3bIBaTh MPU3HAK U CBOMCTBO
pacnoiokeHue NpsiMbIX, HOA6PE [IpakTryeckue 3a1aHus 1Mo TemMe CKPEIIMBAIOIINXCS IPSMBIX, HAXOIUTh
NPSAMOI H MJIOCKOCTH. «AKcHOMBI cTepeoMeTpur. BzaumHoe YTOJI MEXKy IPSMBIMU B TPOCTPAHCTBE.
(20Mun) pacrnosoKeHue npsMbIX, TPIMON U YMeTh pemaTh 3a/1aud 10 JaHHOW TEME.
TJTIOCKOCTH Y. YMeTh AEMOHCTPUPOBATH TEOPETUUECKHUE
Y TIPAKTHYECKUE 3HAHUS TI0 TEME
«Axcuomel crepeomeTpun. Bzanmuoe
pacrnoyioKeHue MpsMbIX, IPIMON U
TIJIOCKOCTH .
21-22 | [1apanienbHOCTh MIOCKOCTEH. [TapaniaenbHOCTh IIOCKOCTEH, MpU3HaK | 3HATh MOHSATHE MapaJIeIbHBIX
MapajuieIbHOCTH ABYX IMJIOCKOCTEH. MJIOCKOCTEN, MPU3HAK MMapaJuleIbHOCTH
JIBYX IUIOCKOCTEM.
YMeTs pemath 3aJauu Ha TPUMEHEHHE
M3YYEHHBIX CBOMCTB NapajieIbHbIX
TTIOCKOCTEN
23-27 | Terparap u napajuieaenumnes. Terpasip u napasieaenumne]. 3HaTh MOHATHE TETPAdApPa, YMETh
CeueHue TeTpadipa U napajuiesienumena. peliaTh 3a/adu, CBASAHHLIC C
TocTpocHue ceueruii. TETPAdIPOM. YMe:TL pemaTh 3aa4u Ha
MIPUMEHEHHUE CBOMCTB MapauieIenuIea.
YMeTh pemaTh 3a/1aud Ha MOCTPOCHHE
CEUYEHUH TeTpadjpa U napajuiesenumnena
28 | KoutrpoabHasi padora Ne 2 IIpakTrdeckue 3agaHust O TEME YMeTh 1eMOHCTPUPOBATh TPAKTUUECKUE
no teme «IlapanienbHoCcTh nexabps «ITapannenbHOCTh MIOCKOCTEH. 3HaHus 1o Teme «llapamnenbHoCTh

minockocreit. Terpasap.
Mapanuaenenunen».

Terpasap. [Mapannenenuneny.

mockocre. Terpasap.
[Tapamienenuneny.




29

3ader mo Teme
«ITapajaseabHOCTH
miockocreii. Terpayap.
MMapanuenenunen».

TeopeTnueckrue U MpakTUYECKUE
3aganus 1o teme «llapamnenbHocTh
miockocrei. TeTpasp.
ITapannenenunen.

3HaTh TEOPETUYECKUI MaTepHall 110 TEME.
YMeTb 1eMOHCTPUPOBATh TEOPETUYECKUE
H NPAKTHYICCKUEC 3HAHUSA 110 TEMC
«[TapamensHOCTh MIOCKOCTEN. Terpasap.
[Tapannenenunen.

I'nasa |l. [lepnenauxy.

JSIPHOCTH MPSAIMBIX U MJI0cKocTei (19 u)

30-35 | [lepneHaUKYISPHOCTD MPSIMOM 6 [lepnenaukysipHbie psIMbIE B | 3HaTh NOHATHE MEPIEHINKYJIAPHBIX
U IJIOCKOCTH. MIPOCTPAHCTBE. [lepneHqUKYIAPHOCTD | MPSIMBIX B IPOCTPAHCTBE, JIEMMY O
npsAMOMl W MIocKocTd. JleMMa 0 | IEpHEHIUKYJISAPHOCTH JIBYX
MEPIICHAUKYJIIPHOCTH JBYX | IIapaJUIENBbHBIX IPAMBIX K TPEThEH
NapajuleJbHBIX IPSAMBIX K  TPETbEH | IPSIMOU, TEOPEMBI, B KOTOPBIX
IpsIMOiA, TEOPEMBI, B KOTOPBIX | YCTAHABIMBAETCS CBSI3b MEXKIY
YCTaHABIMBAETCS CBA3b MEXAY | IapaJIeIbHOCTBIO IPAMBIX U UX
NAapaJUICNbHOCTBIO  NPAMBIX M MX | IEPHEHIUKYJIAPHOCTBIO K IIJIOCKOCTH,
NEPIECHAUKYJIIPHOCTBIO K  IUIOCKOCTH, | TEOPEMY CYILLECTBOBAHUS U
TeoOpeMa CYILLIECTBOBAHUS U | €JUHCTBEHHOCTH IPSIMOI,
€IMHCTBEHHOCTH IPSIMOM, | NEPIEHANKYJIIPHOHN INIOCKOCTH, TPU3HAK
MEPIEHANKYJIIPHON IIOCKOCTH, NPU3HAK | NEPIEHIUKYJIIPHOCTH IPAMOU U
MIEPIICHAUKYJIIPHOCTH psAMON U | IUIOCKOCTH
IIJIOCKOCTH. YMeTs pemiars 3a7a4u Ha IPUMEHEHUE
[IPU3HAKA EPIEHANKYISIPHOCTH IPSIMOU
Y TUIOCKOCTH.
36-41 | Ilepnenauxyisp u 6 [lepnenauKynsip ¥ HaKJIOHHAS, 3HaTh MOHATHE NEPIEHIUKYIIIPA U

HAKJIOHHBIE. YTOII MEXAY
MIPSIMOM U INTIOCKOCTBIO.

paccTostHUE OT TOYKH J10 MIOCKOCTH,
MEXy MapajulelIbHBIMU IIJIOCKOCTSMH,
MEXAY IIPSAMOU U MapajulesIbHON el
IIJIOCKOCTBIO, MEXIY
CKPELUBAIOIIMMHUCS NPIMBIMH, YTOJI
MEXIY IPAMOH U INIOCKOCTBIO, TEOpEMaA
0 TpeX MepIEeHANKYJIIPaX.

HAKJIOHHOM, PaCCTOSIHUS OT TOYKH 10
IJIOCKOCTH, MEXY MapajlleIbHbIMU
IJIOCKOCTSIMM, MEKIY NPSIMOU U
NapaJUIeIbHON €d MIIOCKOCTBI0, MEXKIY
CKPEIUBAIOIUMHUCS NIPAMBIMH, yTiIa
MEXIYy IPAMOH U IUNIOCKOCTBIO, TEOPEMY
0 TpeX MepIEHAUKYIIApaX.

YMeTh pemaTe 3a1a4u 3a7a4 Ha
BBIYMCIICHUE PACCTOSHMUS, 3aa4H1 C
HCII0JIb30BAaHUEM TEOPEMBI O TPEX
NEPIEHINKYJIIpax, Ha HAaXOXKAEHUE yria
MEXY IPSIMON U MIIOCKOCTBIO.




42-46

JIByrpaHHBIN YT OJI.
[lepnenAMKyISIPHOCTD

iockocrel. TpexrpaHHbIi
yroJyi. MHOTOTrpaHHbIN yToJl.

JIByrpaHHBIi yYroa W €ro JIMHEWHBIN
yrou, TpeXTpaHHbIN yrou,
MHOT'OI'PaHHBIN YTOJL
IlepneH UK YyIIPHOCTh TJIOCKOCTEM.
ITpuznak MEPHIEHAUKYISIPHOCTH
IIOCKOCTEH.

3HaTh MOHATHS JBYTPAHHOIO U €r0
JMHENHOr 0 yIJIa, TPEXTPAHHOI O YIJIa,
MHOT'OI'PaHHOT'O YIJIa.

YMeTh pemiath 3a7au Ha IPUMEHEHUE
3TUX MOHATUM, IPUMEHSATH CBOMCTBA
IPSIMOYTOJILHOT'O Mapajuieenune1a u
MIPU3HAK MEePIEHINKYJIIPHOCTH
IJIOCKOCTEN B MPOLECCE PEIICHU 3a1ay.

47 | KonTpoabsHasi pagora Ne3 mo [TpakTUYeckue 3aJaHus 10 TEME YMeTh JEMOHCTPUPOBATh MPAKTHYCCKUE
Teme «IlepnieHANKYJISIPHOCTD MapT «[TepreHAUKYIAPHOCTD MPSIMBIX U 3HaHUS 110 TeMe «[lepreHIuKyITPHOCTb
NPSAMOi U NMJIOCKOCTH. TUIOCKOCTEW. IPSMBIX U TUIOCKOCTE».

48 | 3auyer mo Teme Teoperndeckue M NIPaKTUYECKUE 3HaTh TEOPETHUUECKUN MaTepuall 1o TeMe.
«IlepnieHAUKYJISIPHOCTH 3aganus o TeMe «lleprneHauKyisipHoCTh | YMETh AEMOHCTPUPOBATH TEOPETHUCCKUE
NPSAIMOi U MJIOCKOCTI. IPSIMBIX U TIOCKOCTEH». U MPaKTUYECKUE 3HAHUS 110 TEME

«[TeprieHAMKYIIPHOCTD MPSIMBIX U
IIOCKOCTEI».
I'naBa I1l. Muororpannuxu (14 4.)
49-51 | IloHsiTHE MHOTOTpaHHHUKA. [lonsitTue MHOrorpaHHuka. Bepmwusbl, | 3HATh MOHITHE MHOTOTPaHHUKA, PHU3MBbI

[Tpusma.

pebpa, TpaHu MHOT OTpaHHUKA.
Pa3BepTka. Bbeinykiible MHOTOTpaHHUKH.
Teopema Diinepa

IIpusma, ee ocHoBaHMsl, O0KOBBIE pedpa,
BbICOTa, OOKOBasl MOBEpPXHOCTh. Ilpsmas
U HakIoOHHas npusMa. [IpaBunbHas

npu3Ma. [Tapannenenunen, KyO.
DopMyIIBI TUTIOIAN OOKOBOI
IOBEPXHOCTH PSIMOiA IPU3MBI,

(GopMynbl IS BBIUMCICHUS ILIOIIAIU
ITOBEPXHOCTH IIPU3MBI.

U UX 3JIEMECHTOB.

YMeTh pemaTh 3a/1a4i Ha IPUMEHEHUE
dbopMyIIBI TLTOIMAIN OOKOBOM
IIOBEPXHOCTH MPAMOU IIPU3MBI, Ha
nprMeHeHue pOpMYJIbI 11 BEIYUCIIECHUS
rmiomaar mMoBEPXHOCTU IMPU3MBI.




52-56

ITnpamupa.

[lupamupa, ee OCHOBaHHE, OOKOBbIE
pebOpa, BbICOTa, OOKOBasi MOBEPXHOCTD.
[lpaBuibHass  mUpaMuga,  yCeueHHas
MUpaMHJIa.

dopmyJibl TII0IIAAN OOKOBOM
MTOBEPXHOCTH MPABHIILHOW MTUPAMHU/IBI,
TJIONIATA TIOBEPXHOCTH MTPOU3BOJIHHOM
MTUPAMHU/TBL.

3HaTh NOHATHE MUPAMU/bI, IPABWIBHON
HNUPaMU/Ibl, YCEUEHHOM MUpPaMUJIbl U UX
JJIEMEHTOB.

YMeTh pemats 3a1a4i Ha HaX0XKJIEHUE
Iomaa 0OKOBOW MTOBEPXHOCTH
IPaBUJILHOW MU PaMM/IbI, TIJIOLIAIN
MOBEPXHOCTH MPOU3BOJILHON MU PAMU/IBL.

57-61. | IlpaBuiIbHBIE MHOTOTPaHHUKH. IIpaBunbHBEIE MHOTOTPaHHUKHU. | 3HATh IOHATUE MPABUIBLHOTO

CummMmetpun B KyOe, B apajuielenunesae, | MHOrOIPaHHUKA, IEMEHThI X
B IPU3ME U MHUPAMUJE. cuMMeTpHH, popmyiy Disiepa A
[loHsiTHE O CUMMETPHM B NPOCTPAHCTBE | MPABHIIbHBIX MHOTOTPAHHUKOB,
(ueHTpanbHas, oceBasi, 3epKajbHas). npocTpaHCTBEeHHYI0 Teopemy [Iudaropa,
[IpencraBnenue 0 IPaBWIBHBIX | MOHATHE O CHMMETPHH B MIPOCTPAHCTBE
MHOT'OI'paHHUKAX (Tetpasp, KyO, | (ueHTpaibHasi, OceBasi, 3epKajbHasi).
OKTas3[p, AOJACKadAP, HKOCAIIP). YMmeTh peniath 3a1a4u ¢ IPaBUIbHBIMU
CeueHrie MHOI OTPAaHHHUKOB. MHOTI'OI'PaHHUKAMH.
®opmysia Dinepa s MPaBUIbHBIX
MHOT'OTPaHHUKOB, IPOCTPAHCTBEHHAS
teopema [Tudaropa.

62. | KonTpoabHas padora Ned [IpakTrueckue 3aJaHus 10 TEME YMeTh 1eMOHCTPUPOBATh MPAKTUYECKUE

1o TeMme « MHOTrOrpaHHUKN. «MHOrOrpaHHUKNY. 3HaHUs M0 TeMe «MHOr OrpaHHUKI.
63 | 3auer mo Teme Teopetnyeckue u mpakTHUIECKHE 3HaTh TEOPETHUECKUN MaTepual 1o
«MHOrorpaHHuKN». 3a/laHus 1o TeMe « MHOTOTr paHHUKI. TemMe. YMEeTh JeMOHCTPUPOBATh
TEOPETUUECKUE U IPAKTUUECKUE 3HAHUS
110 TeMe « MHOIrOrpaHHUKN.
HroroBoe noBropeHue kypca crepeomerpun 10 kiaacca (6 4.)
64 AKCHOMBI CTEPEOMETPUHU U HX 3HaTh TEOPETUYECKUI MaTepual.

CIICOCTBUS.

YMeThb ero 0000maTs u
CHCTEMAaTU3UPOBATh, & TAKKE YMETh
pelaTh 3a71a4u 10 TeMe « AKCHOMBI
CTEPEOMETPHH U UX CIICICTBUD).




65

[TapannenbHOCTh MPAMBIX U
IJIOCKOCTEM.

3HaTh TEOPETHUUECKUI MaTEpHaIL
VYMeTh ero 0000maTs u
CHUCTEMAaTHU3UPOBATH, a TAK)KE YMETh
pemaTh 3aa4M 10 TeMe
«ITapamienbHOCTh NPSAMBIX U
TIOCKOCTEH.

66

[lepneHAMKYISIPHOCT
MPSIMBIX U IIJIOCKOCTEN, yroil
MEXAY IPAMOU U INIOCKOCTBIO.

3HaTh TEOPETHUUECKUI MaTEpHall.
YMeTs ero 0600maTh u
CHCTEMAaTU3UPOBATh, @ TAKKE YMETh
pelaTh 3aa4u 10 TeMe
«IlepneHIuKyISIPHOCTD NPSAMBIX U
IJIOCKOCTEH, YTrOJI MEXKIY NIPAMOU U
IJIOCKOCTBIO.

67

MHororpaHHHKHU.

3HaTh TEOPETHUUECKUI MaTEpHaIL.
VYMets ero 0600maTe u
CHUCTEMaTU3UPOBATh, a TAKXKE YMETh
pelaTh 3aa4uu 10 TeEMe
«MHOTrOrpaHHUKI.

68

Pemenune 3amau
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