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1. INOACHUTEJIBHAA 3AIIUCKA
Hannas pabowas mporpamma 1o wmaremaruke s 10 kmacca (pusuko-

MaTeMaTHI€e¢CKOTo IIpO(l)I(IJIﬂ " pCaAIN3y€TCA Ha OCHOBE CIICAYIOIINX JOKYMCHTOB!

1. ®enepanbublii 3akoH Poccmiickoit deneparuu ot 29 nekabps 2012 r. N 273-d3 "O6

obpazoBanuu B Poccuiickoit @enepannn".

2. @epnepanbHbIi TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO  OOIIEro
o0pa3oBaHus, YTBEPXKICHHBIM Npuka3oM MuHucTepcTBa 0oOpa3zoBanus ¥ Hayku PO ot 17

nexadbpst 2010 Ne 1897.

3. IMomoxenne MAOY COHI Ne 46 ¢ YHUOII «O crpykType, THOpsIKEe pa3pabOTKH M
YTBEPXKIEHHUsI paboduMx MPOrpaMM Yy4eOHbBIX KypcOB, NPEAMETOB, JUCLMILIMH B YCIOBHUSX
peanmu3anun  (penepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIBHOTO,
OCHOBHOT'O 00IIIEro 00pa30BaHU».

4. Yyeonsiit mian MAOY COII Ne 46 ¢ YUOII ua 2019-2020 rox.

5. IlpumepHas mporpamma cpegHero (IOJHOro) oouiero oOpa3oBaHUs IO MaTeMaTHKe Ha
0a30BOM ypOBHE, PEKOMEH/IOBaHHass MUHHUCTEPCTBOM oOpa3oBaHus W Hayku P® / COopHHK
HOPMATHUBHBIX JOKyMeHTOB. Matemartuka / coct. O.J1. Jnenpos, A.I. ApkaabeB. — 4-¢ u3.

crepeorurt. — M.: Jlpoda, 2014.

6. ABTOpCKas nmporpamMmma: Maremaruka: pabouune nporpammsl: 5-11 kimaccer / A. I'. Mep3nsk, B.

b. IMononckwuii, M. C. fkup, E. B. byniko. — 2-e u3n., nepepad. — M. : Benrtana-I'pad, 2017.

7. Maremaruka: paboune nporpammsl : 7—11 Kki1accsl ¢ yriayOaEéHHbBIM U3yYEeHHEM MaTeMaTHKH

/ A.T. Mepansx, B. b. [Tononckuit, M. C. fxup, E. B. byiko. — M.: Benrtana-I'pag, 2017.
YMK:

1.Maremaruka: anreOpa ¥ Hadajga MaTeMaTHUECKOro aHajiu3a, reomerpus. Anredpa ¥ Haudaia
MaTeMaTH4ecKoro aHamusa. ba3oeiii ypoBenb: 10 kmacc: ydeOHoe mocodue /A.I. Mep3msk,

J.A. Homupogsckuii, B.b. [Tomorckuit u 1p.-2-¢ u3., nepepad. - M.: Benrana-I'pad, 2017.

2. Maremaruka: anreOpa 1 Hadaia MaTeMaTHYECKOTO aHalu3a, reoMeTpus. [ 'eomerpust. ba3zosbrit
ypoBenb: 10 kiacc: yuebnoe mocobue /A.I'. Mepsnsk, J[.A. Homuposckuii, B.B. [Tonouckuii u

ap. - M.: Benrana-I"pa¢, 2017.

JIOTOJTHUTeIbHAS JIUTEPATYPa A YUYUTEJIs:



1. Maremaruka: anrebpa W Havajla MaTEeMAaTHYECKOTO aHalM3a, reoMmerpus. Anrebpa u
Hayaja MaTeMaTH4YeCKOTo aHajau3a. YIyOneHHbli ypoBeHb: 10 kiacc: yueOHoe mocobue
/A.T. Mepansak, [[.A. Homuposckuii, B.b. [lonskoB u nap.-2-e usm., mepepad. - M.:
Benrana-I"pad, 2019.

2. Peoxuk B.WM. [lunakTrdeckue MaTepuabl 1Mo anredpe U MaTeMaTUYeCKOMY aHAIIU3Y IS
10-11 kmaccos. — M.: [IpocBenienne,2018.

3. Epmosa A.Il., Tomo6opoarko B.B. YcrtHBIe mpoBepounbie W 3a4éTHBIE PabOTHI MO

reomerpuu s 10-11 kimacca. — M.: Unekca, 2015.

CrtpykTtypa paboueil mporpaMMbl MO3BOJISIET YUUTEIIO OpPraHM30BBIBATh 00Pa30BaTEIbHBIN

mpoIriecc, JaBas MPEACTaBICHUE O MLENIX U OOIeH crpaTernu OOyYeHHs, €ro MIPEeIMETHOM

COJIepKAHMU; TPEAYCMAaTPUBACT CTPYKTYpPHUPOBaHUE y4eOHOro MaTepHualia, ONpeIeNICHHE ero

KOJIMYCCTBCHHBIX M KAaUYCCTBCHHBIX XapPAKTCPUCTUK, B TOM YHUCIC NPOBCACHUC JUAIrHOCTHKHU

3HaHPII>i, YMCHI/Iﬁ 1 HAaBbBIKOB y4alllUXCA.

CO,I[Cp)KaHI/IC IIporpaMmbl HaIIpaBJICHO Ha OCBOCHHUC O6y‘~IaIOH_II/IMI/IC$I 3HaHHﬁ, YMCHI/Iﬁ n

HaBBIKOB Ha MPO(HUIBHOM YpOBHE, 4TO COOTBeTCTBYyeT OOpa30BaTeNbHONW MPOTrpaMMe HIKOJIBI.

Ona BKJIIOYACT BCE TEMBbI, IPECAYCMOTPCHHBLIC CpeI[epaJ'H)HI)IM KOMITOHCHTOM T'OCyAapCTBECHHOI'O

O6paSOBaTeJ'IBHOI‘O CTaHIapTa OCHOBHOI'O O6IH€FO 06pa30BaHI/IH 110 MaTCMAaTHKeE.

Jns peanuzanuu pabodeid mporpaMMmel ucronb3yercs Y MK:

1. JlomosHUTeNbHAs JUTEpaTypa:

2. YuebHOe mocoOue AJisl yYaluXxcsl KO U KJIACCOB C YIITyOJICHHBIM U3YYCHUEM MaTeMaTHKH
«"eomerpus st 10-11 kmacco» A.Jl. AnekcanapoB u 1p., - M.: I[Ipocsemenue, 2014r.

3. Kuwra nns yuurens M.K. Iloranos, A.B. IlleBkun «AusreOpa u Havana aHanuza: 10 ki
6a3oBbIit 1 ipoduit. ypoBHU».- M.: [Ipocsemenne, 2014 1.

4. AnreOpa u Hayajla MaT.aHaJIu3a: AUAAKT marepuanbl ansg 10 ki.: 6a30BbId U MPOQUIL
ypoBuu/ M.K. Tloranos, A.B. llleskun - M.: [Ipocemienune, 2016 r.

5. Tlocobue i mnpopunbHOro oO0ydeHHs MaTeMmaTuke «/lunakTudyeckue MaTepualbl 10
anreOpe u Hadanmam ananmsa 10-11 kmacey», aBropsl JI.O. JlenumeBa, M.b. Munniok, E.A.
Cenosa, - M3narensckuii 1om «l'emkepy, 2014r.

6. VYuebnuk s 10-11 kmaccoB obuieoOpa3oBatr. yupexxJeHUNH «AusreOpa M Hadana aHaiau3a»
non pea. A.H. Konmoroposa - M.: Tlpocsemenue, 2015 T.,peKOMEHI0BaH MUHHCTEPCTBOM
oOpazoBanus PO.

7. Yuebnoe mocodoue EpmoBa A.Il., 'omo6oponpko B.B. «CamoctosTensHble 1 KOHTPOJIbHBIE
paboTsl o reometpun it 10 kitaccoB»- M.: Unekca, 2016 .

CTpyKTypa 10KyMeHTa

PabGouas nporpamMmma 1o MaTCMaTUuKe IJIsd 10 xmmacca COACPIKUT CIICAYHOIIUC pa3acCiibl:



TUTYJIBHBIN JTUCT
MOSICHUTENBHYIO 3aIIUCKY
IUTAHUPYEMBbIE PE3yJIbTAThl OCBOEHHS yU€OHOT0 IpeMeTa

coJiep;kaHue y4eOHOTo mpeameTa

V V V VYV VY

TEMAaTUYECKOEe MJIAHUPOBAaHUE (C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBIX HAa OCBOCHHUE
KaXXJI0M TEMBI).
Mecto yuednoro npeamera «MaTeMaTHKa» B y4eOHOM IJIaHe

B yuebHOM maHe mucuUMIUIMHBI «Matematuka» A U3ydeHus Moaynis «Anredpa u
Hayajia aHajii3a» Ha MpopuiILHOM ypoBHE OTBOAMTCS 4 yaca B Hemento (Bcero — 140 dyacoB),
Ha u3y4yenue monyis «I['eomerpusi» orBoautcs 2 yaca (Bcero - 70 yacoB). IIpu sTom yueOHOE
BpeMs MOXKET OBITh YBEIMUYEHO J0 7/ YacOB B HEJEIIO 3a CYET IIKOJHLHOTO KOMIIOHEHTA C yYETOM

JIEKTUBHOTO Kypca.
YpoBeHb 00ydeHUsI — NPOPUILHBIHA.

dopma nosydeHus 00pa3oBaHus — OUHAas (B IEPUOJI KapaHTHHA — TUCTAHIMOHHAS ).
Koau4vecTBo 4acoB 3a roa:

Bcero - 210 yacos;

B HeIeJII0 - 6 yacos.

TemMaTH4eCKUX KOHTPOJBHBIX padoT — 14 yacos.

AJIMUHUCTPATHBHBIX KOHTPOJBLHBIX PpadoT - 4 yaca, B T.4. UTOrOBas IPOMEKYTOUHAs
aTTectanus - 2 yaca. MtoroBasi mpoMeKyTo4Hasi aTTeCTaIs MPOBOIUTCS B BUIE KOHTPOJIHHOU
paloThI.

Cpok peanm3zanmu padoueii yuedbnoit nmporpammsl — 2019-2020 y4ueOHBIif TOA.

OTAMYUTENBHBIX OCOOCHHOCTEM paboueld MporpaMMbl MO CPAaBHEHHIO C aBTOPCKOM
MpOrpaMMOil MpakTU4Yecku HeT. Ha aJIMUHUCTpaTHBHBIE KOHTPOJbHBIE pabOTHI BbAENATCS 4
yaca (BXOJHOM KOHTPOJIb, IPOMEXYTOUHBIN, UTOTOBBII) 32 CYET COKPAILIEHUS YacOB Ha UTOTOBOE
MOBTOPEHHUE.

B mpodunbHOM Kypce coaepskaHue o0Opa3oBaHHMS Pa3BHBACTCS B CIENYIOMIUX
HaIPaBIECHUSX:

* cucTeMaTu3allus CBEJeHU o uucnax; (OpMUPOBAHUE TMPEACTABICHUA O pacIIUupEHHH
YUCJIOBBIX MHOXECTB OT HATypaJbHBIX JIO KOMIUIEKCHBIX KakK CIIOCOO€ TOCTPOEHHUSI HOBOTO
MaTEeMaTUYeCKOro armapara Ui PEIICHHs 3a7ad OKPYKAIOIIETO0 MHpa U BHYTPEHHHUX 3ajaad
MaTeMaTHKH; COBEPIICHCTBOBAHUE TEXHUKU BBIUMCIICHHUIA;

* pa3BUTHE U COBEPIICHCTBOBAHWE TEXHHUKH aNreOpanvecKkux MpeoOpa3oBaHU, pelICHUS

ypaBHEHUH, HEPABEHCTB, CUCTEM;



* CHCTEMAaTHU3allUsi W paCIIUpPEHUE CBEACHUH O (YHKUUAX, COBEPIICHCTBOBAHUE
rpadM4ecKuXx YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJAESIMH M METOAAMU MaTEMaTHYeCKOIro
aHaiu3a B 00beMe, [T03BOJISAIOIIEM UCCIIEI0BaTh JIEMEHTApHbIE (PYHKIIMHU U PelIaTh IpocTenne
reoMeTpuyeckue, pusnueckue u Apyrue NpuKIaaHble 3a/1a4u;

* pacHIMpPEHHE CUCTEMbI CBEIEHUIl O CBOWCTBAaX IUIOCKMX (QHUrYp, CHCTEMaTHYecKoe
U3YYEHHUE CBOMCTB IPOCTPAHCTBEHHBIX TEJI, Pa3BUTHE IPEACTABICHUM O TIE€OMETPUYECKUX
U3MEPEHUSIX;

* pa3BUTHE TMPEJCTABICHUH O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKPY’KaIOLIeM MUDE;

* COBEPIICHCTBOBAHUE MAaTEMATUYECKOTO PA3BUTHUS JI0 YPOBHS, O3BOJISIOIIEIO CBOOOIHO
NPUMEHATHh U3y4eHHBIE (PAKTHI U METOBI IPU PEIICHUH 33a/1a4 M3 PA3IMYHbIX pa3/iesioB Kypca, a
TaKXe UCIO0JIb30BaTh UX B HECTAHIAPTHBIX CUTYyalLlUsX;

* (hopMupoBaHHE CHOCOOHOCTH CTPOMTHh M MCCIIENOBATh MpOCTEiIlne MaTeMaTH4yecKHue
MOJIEIH IIPU PEICHUH NMPUKIIAJAHBIX 33/a4, 33J1a4 U3 CMEXHbBIX AUCLUILINH, YIIyOJeHHe 3HaHUN
00 0COOEHHOCTSIX MPUMEHEHHS MaTeMAaTHYeCKHX METOJOB K HCCIEIOBAaHHUIO IPOLECCOB M
SBJICHUH B IPUPOJIE U OOILECTBE.

enmn:

e (opMupoBaHue MpeICTaBICHUNA 00 HJEAX U METOJAaX MaTeMaTUKH; O MaTeMaTHKe Kak
YHHUBEPCAJILHOM $I3bIKE€ HAyKH, CPEACTBE MOJICIMPOBAHUS SIBJICHUH U MPOLIECCOB;

® OBJIA/ICHHe YCTHbIM U IUCbMEHHBIM MaTeMaTHYECKHUM S3bIKOM, MaTeMaTH4YEeCKUMHU
3HAHUSIMM U YMEHMSIMHM, HEOOXOIAUMBIMU JIi WM3Y4YEHHsI IIKOJIBHBIX €CTECTBEHHO-
HAy4YHBIX JWCUMIUIMH, JUIS TPOAOJDKEHUsT oOpa3oBaHUS M OCBOEHUS U30paHHOMN
CIEIUAJIBHOCTH Ha COBPEMEHHOM YPOBHE;

e pa3BUTHeE JOTMYECKOIO MBIIUICHUS, aITOPUTMUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHOTO
BOOOpaXEHUsS, PA3BUTHE MATEMATUYECKOI'O MBILIUIEHUS W HWHTYUIMH, TBOPYECKHX
CHOCOOHOCTEM Ha YpOBHE, HEOOXOIMMOM JJsl MPOJOJDKEHHs oOpa3oBaHUS M JUIA
CaMOCTOSITENIbHOM J1€ATENbHOCTH B 00JaCTH MaTEMaTHKHU U €€ IMPUJIOKEHUN B OyayIiei
poeCCHOHAIBHON JESTENHHOCTH,

e BOCINHMTAHME CPEICTBAMH MAaT€MaTUKHU KYJIbTYPhl JUYHOCTH: 3HAKOMCTBO C HCTOpHEH
pa3BUTHUSI MaTE€MaTHKH, 3BOJIOLUEN MaTeMaTU4YeCKUX WJeH, MOHMMaHHE 3HAYUMOCTU

MAaTEMAaTHUKU JJIsA OGIJ.ICCTBCHHOFO mnmporpecca.



2. PA3JIEJI «IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YUEBHOI'O TIPEJIMETA MATEMATUKA»

Yucna u eenruuunsi

BbINyCKHUK HAY4YUTCS:

* ONIepUpOBaTh MOHATHEM paJHaHHAs Mepa yIyia, BBIIOJIHATH NPeoOpa3oOBaHU
paziiaHHOI MepBI B IPpayCHYIO U IpajlyCHON Mepbl B PaJUaHHYIO;

* ONEPUPOBATH MOHATHEM KOMIUIEKCHOTO YHMCIIA, BHITOTHATH apu(METHUECKHE ONEPAIIH
C KOMILIEKCHBIMU YHCIIaMH;

* wu300pakaTh KOMIUIEKCHBIE 4KC]Ia HA KOMIUIEKCHOM IUIOCKOCTH, HaxOJUTh
KOMIUIEKCHYIO KOOpJAMHATY YHCIIa.

BbInyCKHUK OJIYy4YUT BO3MOKHOCTD:

* HCIIOJIb30BAaTh pa3jMyYHble MEpPhl W3MEPEHUs YIJIOB MpPHU PEHICHUH T'€OMETPUYECKUX
3aJa4, a TaKKe 3a/1a4 U3 CMEKHBIX TUCITUILINH;

* IPUMEHATh KOMIUIEKCHBIEC YHCIIa JUIs PEICHHs areOpandecKiux ypaBHEHUH.

Buipascenusn

BbInyCKHUK Hay4uTCH:

* ONEPUPOBATH MOHATHIMH KOPHS N-i CTENEHH, CTETIEHU C PallMOHAILHBIM IOKa3aTelleM,
CTETICHH C JCHCTBUTEIBHBIM TI0Ka3aTeNeM, Jiorapupma;

* MPUMEHSATH IMOHATHS KOpPHS N-H CTENEHHU, CTENEHU C PallMOHAIbHBIM IOKa3aTeleM,
CTETNEeHH C JIEHCTBUTENBHBIM IOKa3aTeleM, jJorapudma u X CBOWCTBA B BBHIYHCICHUSX U NPU
pEeIlIeHUH 3a/1a4;

* BBINIOJIHATh TOKJECTBEHHbIE MPEe0Opa30BaHUsl BBIPAXKEHMM, COAEpKallUX KOpeHb N-i
CTENEHM, CTENEHH C PAllMOHAIbHBIM MOKa3aTelieM, CTENEHb C JACHCTBUTEIbHBIM OKA3aTEIIEM,
aorapudm;

* ONEpHUpOBaTh MOHATHSMH KOCHHYC, CHUHYC, TaHI'€HC, KOTAHTEHC YIJIa IOBOpOTA,
apKKOCHHYC, apKCUHYC, apKTaHI'€HC U apPKKOTaHTEHC;

* BBINIOJIHATH TOXKJAECTBEHHbIE TPEe00Opa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH.

BbInmyCKHHUK MOJIYy4YHT BO3MOKHOCTD:

* BBINOJHATH MHOTOLIArOBbIE NMPEOOpa3oBaHMsl BBIPAKEHUN, TPUMEHSSI IIUPOKUI Habop
C1oco00B U MPUEMOB;

* IPUMEHATHb TOXJECTBEHHbIE MPEeoOpa30BaHUsl BBIPAKEHUN MAJs pelIeHUs 3ajad u3
pa3IMYHBIX Pa3AesoB Kypca.

Ypasnenusn u nepasencmea

BbInyCKHUK Hay4YuTCH:



* pemaTh UpPpalMOHATBHBIC, TPUTOHOMETPHUYECKHE, MOKA3aTeNbHbIC U JIOTapU(YMUICCKUE
yYpaBHEHUS, HEPABCHCTBA U UX CHCTEMBI,

* pemaTh aredpandeckue ypaBHEHHS Ha MHOXKECTBE KOMIUJICKCHBIX YHCET;

* [MIOHMMAaTh YpaBHCHHE KaK BAXKHEUINYI0O MAaTEMaTHYECKYIO MOJENb ISl OMHMCAHHUS H
W3YYCHUS PAa3HOOOpA3HBIX pPEANbHBIX CHUTYaIlMi, pemaTh TEKCTOBBIC 3aJaud aareOpandyecKuM
METOIO0M;

* IPUMEHSTH TpadUIeCKIe MPEACTABICHUS ISl NCCIIEA0OBAHUS YPaBHCHUH.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* OBIAJCTh NIpUEMAMU PEIICHUS YpaBHEHWW, HEPaBEHCTB M CHCTEM YpaBHCHHIA,
MPUMEHSITh anmapaT ypaBHEHUH I PEIICHUS Pa3HOOOPa3HbBIX 3a7a4d U3 MAaTEeMAaTHUKH, CMEKHBIX
MPEIMETOB, MTPAKTUKU;

* IPUMEHATH TpauUecKue MPEACTABICHHS I UCCIEIOBaHUS YpaBHEHU, HEPABEHCTB,
CUCTEM YPaBHEHUM, COJEPKAIINX MapaMeTphl.

Dyukyuu

BbInycKHUK HAYYHTCS:

* [OHMMAaThb U UCMHOJb30BaTh (PYHKIHMOHAIbHBIE TIOHATUSA, S3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYCHHUS ),

* BBIONHATH TIOCTPOEHUE TPadUKOB (PYHKIHA C TIOMOIIBID TI'€OMETPHUSCKUX
npeoOpa3oBaHMIA;

* BBITIOJIHATH TIOCTPOCHUE TPAPUKOB BUAA Y * N X , CTENIEHHBIX, TPUTOHOMETPUICCKHX,
00paTHBIX TPUTOHOMETPHUECKUX, MIOKA3aTENbHBIX U JIOTapU(PMUIECKUX (QYHKIIHII;

* Mccrel0oBaTh CBOMCTBA (DYHKIMI;

* MOHMMATHh (YHKIUIO KaK BaXHEWINIYI0 MAaTeMaTHYEeCKYI0 MOJENb IS ONMUCAHUS
MIPOLIECCOB U SIBIICHUN OKPYKAIOIIEro MHUPA, MPUMEHATh (PYHKIMOHAIBHBIN S3bIK AJIS ONMMCAHUSI
U UCCIIEZIOBAHUS 3aBUCUMOCTEN MKy (DPU3HMUECKUMU BETUIMHAMU.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* MPOBOJIUTH UCCIIEOBAHUS, CBI3aHHBIC C M3YYCHHEM CBOMCTB (DYHKIIUM, B TOM YHCIIE C
HCIIOJIb30BaHUEM KOMITBIOTEPA;

* UCIONB30BaTh (PYHKIIMOHAIBHBIE MPEICTaBICHUS U CBOWCTBA (YHKIMH IS pElIeHUS
3a/1a4 U3 pa3lInuHbIX Pa3/IeloB Kypca MaTeMaTHKH.

JIeMeHTbl MAaTEeMAaTHYeCKOI0 aHAJIM3a

BbInycKHUK HAYYHTCS:

* TPUMEHATh TEPMHUHOJOTHUI0O ¥ CHUMBOIMKY, CBS3aHHYIO C TIOHSATHSIMH TIpEJel,
MIPOU3BOIHAS, TIEPBOOOPA3HAS U UHTETPAIT;

* HaXOJUTh nepeaen QyHKIUH;



* peuaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

* BBIUMCIIATH POU3BOIHYIO U MIEPBO0OPa3HYIO QYHKIINH;

* UCII0JIB30BATh MIPOU3BOHYIO JUUISl HCCIEAOBAHUS U IOCTPOCHUS IpauKoB QYyHKIUI;

* [IOHUMATh F€OMETPUYECKUI CMBICII IPOU3BOJHOMN U ONPEAEIIEHHOIO HHTErpalia;

* HAXOAWTH BTOPYIO TPOM3BOJHYIO, MOHUMATh €€ TEOMETPUYECKUNA WU (PUINYCCKUI
CMBICIT,

* BBIUMCIIATH ONPEAECIEHHBIA UHTETPa;

* BBIUUCJIATh HEONPEIEAEHHBIN HHTETpal.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* chopMupoBaThH MPEACTABICHNE O IPUMEHEHHH T€OMETPUUECKOTO CMBICIIA MPOU3BOHON
Y MHTErpaja B Kypce MaTeMaTUKH, B CMEKHBIX JUCIMUILIMHAX;

* copMUpOBaTh U yriIyOUTh 3HAHUS 00 WHHTErpaJe.

JJIeMeHThl KOMOMHATOPUKH, BEPOSITHOCTH U CTATUCTHUKH

BhInyCcKHUK HAYy4YUTCSH:

* pemarb KOMOWHATOpPHBIE 3a/layd HAa HAXOXKJIECHHUE KOJIMYECTBA OOBEKTOB WM
KOMOMHAIIHIL;

* IpuMeHATH popmy 6rHOMa HploToHA 1151 mpeoOpa3oBaHusl BIPAXKEHUN;

* HCIOJIb30BaTh METOJ MaTEeMaTHYECKONM HWHIYKIUU IS JOKa3aTelibcTBa TEOpeM U
pelieHus 3aiay;

* HCII0JIB30BATh CIIOCOOBI MPEJICTABICHUS U aHAIN3a CTATUCTUYECKHUX JaHHBIX;

* BBITIOJIHATH ONEPAIH HaJl COOBITUSMU U BEPOSTHOCTSAMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* HAYYUTHCS CIIEIUATIBHBIM TpUEMaM pelieHns] KOMOMHATOPHBIX 3a/1a4;

* XapaKTepU30BaTh MPOLECCHI U ABJICHUS, UMEIOIINE BEPOATHOCTHBIN XapaKTep.

Ilhanupyemovie pesynomamor 00yuenus ceomempuu ¢ 10 knacce

BhinycKHUK HAYy4YUTCSH:

* ONEpUPOBATH MOHATUSIMU: TOUYKA, MIPsIMasi, IIIOCKOCTh B MPOCTPAHCTBE, NAPATIIEIHHOCTD
Y NEePHEHANKYJISPHOCTD MPSAMBIX U MJIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIE BU/bl MHOTOTPAaHHUKOB (MIpH3Ma, MUPaMHIa, IPSIMOYTOJIbHBIN
napajuienenunesa, kyo);

* H300pakaTh TEOMETPUYECKUE (PUTYPBHI C TOMOIIBIO YePTEKHBIX UHCTPYMEHTOB;

* U3BJNEKaTh HHMOPMALMIO O TMPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTYpaXx,
MPEICTABICHHYIO HAa YEPTEXKAX;

* npumeHath Teopemy Ilucdaropa nmpu BBIYUCIEHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX

¢uryp;



* HAaXoAWUTh OOBEMBI W IUIOLIAIM TOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB C
npUMEHEeHHEM QOpMYIT;

* pacrio3HaBaTh TeJla BpPalleHUs: KOHYC, LWIINHAP, chepy U 1map;

* BBIYMCIATh O0BEMBI U IJIOLIAM MTOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB U TEI
BpAIllEHUs C TTOMOIIBIO POPMYII.

* OIIEpPUPOBATH ITOHATUEM JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

* HaxOJHWThb KOOPAMHATHI BEPUIMH Ky0a M MPSIMOYTOJBHOTO Mapajuiesienunena 3HaTh
IIPUMEPBl MAaTEMATUYECKUX OTKPBITUM U MX aBTOPOB, B CBSI3U C OTEYECTBEHHOW M BCEMUPHOM
HCTOPUEH;

* IOHUMATh POJIb MATEMATUKU B pa3BUTUU Poccuu.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH JIPYTHX IIPEIMETOB:

* COOTHOCUTb AaOCTpakTHbI€ TI'€OMETpUYECKHE TMOHATHS M (aKThl C pealbHBIMU
KU3HEHHBIMU O0BEKTAMU U CUTYaLUSIMH;

* HCIOJB30BATh CBOWMCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (PUTYp UIS peIICHHS
3a/1a4 MPaKTUYECKOTO CO/EPIKAHMUS;

* COOTHOCHTD IUIOIIAN TOBEPXHOCTEN Tel OJJMHAKOBOU (POPMBI PA3IMYHOTO pa3Mmepa;

* OLIEHMBaTh (OPMY NPABMIBHOTO MHOTOTPAHHUKA IIOCJIE CHWJIOB, CPE30B U T. II.
(ompenensTh KOJIMYECTBO BEPILIUH, pedep U IrpaHel MOIy4eHHbIX MHOTOTPAaHHUKOB).

BbInycKHUK MOJIYyYUT BO3MOKHOCTH HAYYUTCSH:

* IPUMEHSTH JUIsS PEIICHUs 3ajau reoMeTpudeckue (hakThbl, €CIu yCIOBUS MPUMEHEHHS
3aJlaHbl B IBHOH (opme;

* pewmaTh 3aJaud Ha HAXOXJACHHWE TIEeOMETPUYECKMX BEJIMYMH 10 o0pasuaM WU
aJIropuTMam;

* nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB OOBEMHBIX (UIYp, B TOM YHCIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH C€UEHUSI MHOTOTPAHHUKOB;

* U3BJIEKATh, MHTEPIPETUPOBATh M MPEoOpa3OBbIBaTh MH(POPMAIMIO O FEOMETPUUECKUX
¢urypax, NpeJCTaBIEHHYIO Ha YepTexKax;

* TPUMEHATh TreoMeTpuueckue (akTbl A peleHus 3a7ad, B TOM UHCIE,
IIPEIT0JIaratoIMX HECKOJIBKO I1aroB PEIICHHUS;

* OIIMCBIBATh B3aMMHOE PACIOJIOKEHNE PSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE;

* (hopmynHpoBaTH CBOWCTBA U MPU3HAKU QPUTYD;

* IOKa3bIBaThb T€OMETPUUECKUE YTBEPKICHUS;

* 33/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpJUHAT;

* BIAQJETh CTAaHIAPTHOM KiaccuduKalred NpPOCTPaHCTBEHHBIX GUryp (IUpaMupbl,

MPU3MBI, TapaJUIeTIEITUIIE Ib])



* UCIIOJIb30BaTh CBOMCTBA F€OMETPUYECKUX (UTYp JUIS PELICHUs 3a/1ad MPAKTHYECKOTO
XapakTepa ¥ 3a/1a4 u3 Apyrux o0nacTeil 3HaHu

* 33/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOpJUHAT;

* pelarh IpOCTEeHIINE 3ajaui BBEIEHUEM BEKTOPHOTro Oa3uca.
PesyabTaTsl 00yyeHus

PesynbraTel 00y4yeHus npezacTaBieHbl B TpeOOBaHUAX K YPOBHIO MOATOTOBKU M 3aJal0T
CHCTEMY HMTOTOBBIX PE3YyJIbTaTOB OOYUYEHHsI, KOTOPBHIX JOJDKHBI JOCTUraTh BCE BBITYCKHHKH,
U3y4yaBllIMe KypC MaTeMaTHKHM MO MPOQUIBHOMY YPOBHIO, U JOCTH)KEHHE KOTOPBIX SIBISETCA
00s13aTeJIbHBIM YCIIOBUEM IOJIOXKHUTEIbHON aTTECTallMM YYE€HHUKa 3a Kypc cpenHeil (HoiHoi)
MIKOJBI. ODTU TPeOOBaHUS CTPYKTYPHPOBAHBI MO TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATBHY,
«YMETbY», «HCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUUYECKOHN NEATEIBHOCTH U
IIOBCEIHEBHOM KU3HMW». [Ipu 3TOM mocienHue 1Be KOMIOHEHTHI IIPEACTABICHBI OTACIBHO IO
KQKIOMY U3 pa3JieoB, CONEPIKaHU.

OuepyeHHBbIe CTAHJAAPTOM PAMKH COAepP:KAHUSI U TPeOOBAHMII OPHEHTHPOBAHbI HA
pa3’BMTHe Y4YalMXCSl M He JAO0/UKHBI NPensATCTBOBATH JOCTHKEHHMIO 0osiee BBICOKHMX
YPOBHeii.

Kpurepun u HOpMbI OLIEHKH
OneHka yCTHBIX OTBETOB.

a) OTBeT oLleHUBAaeTCsl OTMETKOM “5”, ecnu yyamuics:

1) MOJHOCTBIO pacKpbUl COJEpXKAaHHWE Marepuana B 00beMe, HPeSyCMOTPEHHOM
IpOrpaMMOil U y4eOHUKOM;

2) UBIOXKWI MaTepuall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3ysSd MaTeMaTHYeCKYyIO
TEPMHHOJIOTHIO U CUMBOJIMKY, B OTIPEAEIEHHON JIOTHYECKON MOCIIe0BaTEIbHOCTH;

3) NpaBWIIbHO BBINOJIHUI PUCYHKH, YEPTEKH, IPaUKH, COMyTCTBYIOLINE OTBETY;

4) nmokaszajl yMEHUE MJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEpPaMH, IPUMEHSTH B
HOBOMW CUTYyalluu IPU BHIIOJIHEHUH TPAKTUYECKOTO 3a/1aHuUs;

5) NpOAEMOHCTPUPOBAI YCBOCHHME paHEE M3YyUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHUMBOCTb UCIIOJIb3YEMBIX ITPU OTBETE YMEHUH U HAaBBIKOB;

6) oTBeyasi CaMOCTOSATENbHO, 0€3 HAaBOIAIIUX BOIPOCOB YUUTEJIS.

Bo3moxHBl 1-2 HETOYHOCTM MpPU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCTIPABUII I1OCJIE 3aMEYaHUs YUUTEIIS.
0) OTBeT OLEHMBaeTCs OTMETKOH “4”, eciiu yJIOBIETBOPSET B OCHOBHOM TpeOOBaHUSIM Ha
OIIEHKY ““‘5”, HO IPHU 3TOM UMEET OJIUH U3 HEI0YETOB:

1) B u3NOXXKEeHUM [OMyUIeHbl HeOOoNbIlIne MpoOesbl, HE HMCKAa3WUBIINE MaTeMaTH4YeCKOoe

COZACPIKAaHUE OTBETA,
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2) gpomyieHbl 1-2 Hemoyera TMpU OCBEIIEHMHM OCHOBHOTO COJEpXKAHUS OTBETA,
UCIIPaBJICHHBIC MOCJIE 3aMEUYaHUsl YUUTEIIS;

3) momymieHbl omuOKa wid 0oJiee IBYX HEAOYETOB MPH OCBEIICHHH BTOPOCTEIEHHBIX
BOITPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MTOCTIE 3aMEUaHUs YIUTEIIA.

B) OTBeT olleHMBaeTCs1 0TMETKOM “3”, ecnu:

1) HENmOJIHO PacKPBITO COJIEp)aHUE MaTepHalia (CoAepKaHUE M3I0KEHO (PparMeHTapHO,
HE Bcerga IMOCIeIOBaTeNbHO), HO  TOKa3aHO oOmee MOHMMaHue BONpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC JJIS TaJbHEHIIIEr0 YCBOCHHS ITPOTrPAMMBI;

2) uWMeNUCh 3aTPYAHCHUS WX JOMYIIEHbl OIMMOKKM B OINPEACICHUH TOHATHH,
MCIIOJIb30BAHUM MAaTEMaTUYECKOM TEPMHUHOJIOTUU, YEPTEkKaX, BHIKIIAJKAX, UCIPABICHHbBIE TIOCIIE
HECKOJBKUX HABOJISIUX BOIPOCOB YUUTES;

3) yYCHHK HE CIPaBUJICSA C MPUMEHECHHEM TEOPUH B HOBOW CHUTYyaIlMH MPH BBIMOJHEHUN
MPaKTUYECKOTO 3aaHMs, HO BBIITOJIHIII 0053aTEeIIbHOE 3aJaHue.

r) OTBeT OlleHUBAETCSI OTMETKOM “2”, ecnu.

1) He packphbITO cofiepx)aHue y4eOHOro MaTepuaa;

2) oOHapyKeHO HE3HaHHME WM HEe MOHUMAHHE YYEHMKOM Oonbliedl unu Hauboiee
BaXHOW YacTH yueOHOro MaTepuana;

3) momyieHbl OMUOKH B OMPENEICHUN TTOHATHSA, IIPU UCIIOIb30BAHUNA MATEMAaTHUUECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YePTEkKaX WU rpadukax, B BBIKIAJKaX, KOTOPbIC HE HCIPABICHBI
MOCJie HECKOJIBKHUX HABOJSALINX BOIIPOCOB YUUTEIIS.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PA00T y4yaluxcs o MaTeMaTHKe

OT1MeTKa «5» cTaBUTCS, €CIIHU:

e paboTa BBITMOJIHEHA MTOJTHOCTHIO;

e B IIOTUYECKUX PACCYKJCHHUAX U 0OOCHOBAHHH PEIICHHUS HET Mpole JIOB U OLINOOK;

e B pCIICHUU HET MaTeMaTHYEeCKHX OIIMOOK (BO3MOXHA OJIHA HETOYHOCTH, OIMHCKA, HE
SIBJISIFOIIASICS CTICAICTBMEM HE3HAHUS WJIM HETIOHUMAHHS y4eOHOTo MaTepuana).

OTMmeTka «4» CTaBUTCS, €CIIN:

e paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMSI IIATOB PELICHUS HEIOCTATOYHBI (€CIH
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SIBISUIOCH CTIEIIMATbHBIM 00BEKTOM MPOBEPKH );

e JIOMYyIIEHAa OJHA OMIMOKA WJIM IBa-TPU HEJOYETa B BBIKJIAJKaX, PUCYHKAX, YEPTEkKaX WIH
rpadukax (ecim 3T BUJIbI pabOTHI HE SBIISTUCH CIIEIUATBEHBIM 0O0BEKTOM ITPOBEPKH ).

OT1meTka «3» CTaBUTCS, €CIIU:

JIOTyIIEHbl Ooyiee OFHOW OmMUOKKM WM Oojlee IBYX-TpeX HEJOYETOB B BBHIKJIAJKAX,
yepTekax WM rpadukax, HO yYalIUHCA BiaJeeT OOA3aTEIHbHBIMH YMEHUSMH TIO

IIPOBEPSIEMON TEME.

11



OTMeTKa «2» CTaBUTCS, €CIIN:
JIOTYIIIEHBI CYIIECTBEHHBIE OIIMOKH, TOKA3aBIIUE, YTO yUaIHIiCs HE BIaIeeT

00s13aTeIbHBIMU YMCHUAMU 110 HaHHOfI TEME B IIOJTHOM MEpE.
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3. PA3BJAEJI «COAEP KAHUE YYEBHOI'O IPEJIMETA MATEMATHKA»

Monyab «AJredopa u HaYaJIa AHAJTU3A»
UYucna 1 BeTUYUHBI

Panuannas mepa yrina. Csa3b pajiMaHHOW MEphl yriia ¢ rpaaycHod Mepoil. Pacmmpenue
MOHSTHS YUCJIa: HaTypaJIbHbIE, LIEJIble, PALlMOHAIIbHBIE, 1EHCTBUTEIbHBIC,

Bripaxxenus

Kopenp n-it crenenun. Apudmerndyeckuid kopeHb N-ii creneHu. CBoicTBa KOpHSA N-i
crerienu. ToxxaecTBeHHbIE NpPeoOpa3oBaHUS BBIPAKEHUH, COIEp)KAIIUX KOPHH N-H CTEreHH.
BoiHecenne MHOXKUTENS U3-110]1 3HaKa KOpHs. BHECEeHNe MHOKUTEINS 110/ 3HAK KOPHS.

Crenenp ¢ panuoHaIbHBIM MOKas3areneM. CBOMCTBA CTENEHM C PALMOHAIBHBIM
nokaszarenaeM. TOXKIECTBEHHbIE IPeoOpa3oBaHUs BBIPAKEHUH, COJEp)KAIIUX CTENEHU C
PALMOHATILHBIM [TOKA3aTEIEM.

Kocunyc, cunyc, TaHreHc, KOTaHreHc yria noBopota. OCHOBHBIE COOTHOILIEHUS MEXIY
KOCHHYCOM, CHHYCOM, TAHI'€HCOM M KOTAHI'€HCOM OIHOIO M TOro € aprymeHra. ®opMyiibl
cnoxenus. @opmynsl npuseneHus. GopMysbl JBOMHOIO M IMOJIOBUHHOTO YyIiioB. DopMyiibl
CYMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB). PopMyIbl IpeoOpa3oBaHus MPOU3BEIECHUS B CYMMY.
ToxnecTBeHHbIE NTPEOOPA30BAHUSI BBIPAXKEHUH, COJEpKAIMX KOCHUHYChI, CHHYChI, TAHT€HCHI U
KOTaHT€HChl. ApPKKOCHHYC, apKCHUHYC, apKTaHI'€HC, apKkoTaHreHc. Ilpocteilmine cBoiicTBa
apKKOCHHYCAa, ApKCHHYCA, apKTaHT'€HCA, APKKOTAHI€HCA.

DyHKIMU

HaubGonpmee u HaumMmeHnblnee 3HaueHus GyHKUIuU. YETHble W HEUETHbIE (QYHKIMU.
CaoiicTBa rpauKoB YETHON M HEUETHON (QYHKIUI.

[Toctpoenne rpadukoB (QYHKIUH C MOMOIIBIO T€OMETPHUECKUX IpeoOpa3zoBaHUi
(mapasuienbHBIX IEPEHOCOB, CKATUH, PACTSKEHUH, CHMMETPHIl).

Oo6parumelie ¢yHKuuu. CBA3b BO3pacTaHusl U yObIBaHMS (PYHKIMU C €€ 00paTMMOCTBIO.
B3aumno o6partHbie pyHkiu. CBoiicTBa rpagMkoB B3aMHO 00paTHBIX pyHKUUH. [Ipmenenne
CBOWCTB (yHKLIUH.

Crenennas ¢ynkuus. CreneHHas (QYHKIUS C HaTypajbHBIM (LIEJNbIM) IOKa3aTeJeM.
CgoiicTBa cTeneHHON (YHKIMU C HATypajdbHBIM (I€JIbIM) Toka3areneM. ['paduk creneHHOMN
GyHKIIMM € HaTypalbHbIM (LeNbIM) Toka3aTeneM. OrmnpeneneHHe W CBOWCTBAa KOpHS N-Oi

CTCIICHU.

_n _n
dynxrua Y =¥x . B3saumoo6patHoCcTh (yHKIMI Y =¥x U CTENEHHOW QYHKIHUH C

I/IyzW

HaTypaJbHBIM TTOKa3zareneM. CBoMCTBa G yHKIIH u e€ rpaduxk.
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[lepuonnueckue ¢ynkuuu. Ilepmon mnepuoanuyeckord ¢GyHKuuMu. [JaBHBIA TEPUOI.
CoiicTBa rpaduka nepuoandeckon GyHKINH.

Tpuronomerpuueckrue QpyHKIUN: KOCUHYC, CUHYC, TAHI'€HC, KOTAaHI€HC. 3HAKU 3HAYCHWUH
TPUTrOHOMETpUUYECKUX (PyHKIMH. YETHOCTP M HEYETHOCTh TPUTOHOMETPUYECKHX (DYHKIIHH.
[lepuomuunocTh TpuUroHoMeTpuueckux (yHkumii. CBOMCTBa TPUTOHOMETPHUECKUX (YHKIHH.
['paduky TpUrOHOMETPUUYECKUX (PYHKIINH.

Oo6parnbie TpuronHomerpudeckue ¢ynkiuu. CBoiicTBa OOpaTHBIX TPUTOHOMETPHUYECKUX
byHKIMA 1 uX TpaduKy.

VYpaBHEHHS U HEPABEHCTBA

OO6nacte  ompeneneHuss ypaBHEHUS  (HEpaBEHCTBa). PaBHOCWIIbHBIE  ypaBHEHUS
(nepaBeHcTBa). PaBHOCWIIBHBIE mNpeoOpa3oBaHUs ypaBHEHUN (HEPABEHCTB). YpaBHEHUE —
cieficTBUE (HepaBeHCTBO-ciencTBre). [locTopoHHME KOpHHU.

WppaunoHanpHble ypaBHEHUs (HEpaBEHCTBA). MeTo]1 paBHOCHIIbHBIX IpeoOpa3oBaHuil s
pelIeHHs HPPALMOHAIBHBIX YpaBHEHUW (HepaBeHCTB). MeToa CleACTBUN A pelleHus
UPPALMOHATIBHBIX YPAaBHEHUI.

Tpuronomerpuueckue ypaBHeHHs (HepaBeHCTBa). (OCHOBHBIE TPUTOHOMETPUYECKHE
ypaBHEHMsI (HEpaBEHCTBA) M METOJbl HX pelleHus. TpPUroHOMETPUUYECKUE YpaBHEHUS,
cBoJsIHecs K anredpandeckuM. OTHOPOIHBIE YpaBHEHUS MTEPBOM M BTOPOi cTereneil. Pemenne
TPUTOHOMETPUUECKUX YPABHEHUM METO/IOM Pa3IoKEHUsI HA MHOXKUTEIH.

DIEeMEHTB MaTEMATUYECKOTO aHATIN3a

IIpenen ¢ynkuunm B Touke. HempepsiBHOCTh. [IpOMEXyTKHM  3HAKOIOCTOSIHCTBA
HenpepbelBHONM (QyHKIMHU. HenpeprplBHOCTh pannoHalbHOM (QyHKIMHU. MeToa HWHTEpBaoB.
3anauy, OpUBOJAIIME K MOHSTHUIO Npou3BojgHOW. IIpomsBogHas (yHkumu B Touke. Tabmuna
pou3BoHbIX. [IpaBuiia BeIYKMCIEHUS TPOU3BOIHBIX. MEXaHUUECKUN U T€OMETPUYECKUI CMBICIT
NPOM3BOHON. YpaBHEeHHE KacaTenbHOW K rpaduky ¢yHkiuu. Ilpu3Haku Bo3pacTaHUs U
yObiBaHust (yHKuuMu. Touku sKcTpemyMa (QyHKuMH. MeTol HaxoXKIAEHHMs HauOOJIBLIETO U
HavMMeHbIIero 3HadeHui GpyHkiuu. [loctpoenne rpadukoB QyHKIHi.

Monyab «I'eomerpus»
IToBTOpEeHMNE

Pemenue 3a1auy ¢ npuMeHEeHNEM CBOWCTB (DUTyp Ha IMJIOCKOCTHU. 3aJJauM Ha JJOKa3aTeJIbCTBO
U TOCTPOEHHE KOHTpIpUMEpoB. Vcronb3oBaHue B 3ajadax MPOCTEHIIMX JIOTUYECKUX IPABUIL.
Pemenue 3a1a4 ¢ UCIOIB30BAaHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOLIEHUH B MPSIMOYTOJIbHBIX
TPEyroJbHUKaX, (AKTOB, CBA3aHHBIX C 4YeThIpEXyroJbHUKaMu. Pemenue 3amau ¢

HCITIOJIB30BaHHUEM (i)aKTOB, CBA3aHHBIX C OKPYXHOCTSIMHU. Pemenne 3aga4 Ha HU3MCPCHUA Ha
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IJIOCKOCTH, BBIYMCIEHUE [UIMH M IUIomanel. Pemienue 3amay ¢ MCIOIB30BaHUEM METOZA
KOOpJIMHAT.
Harnsgnas crepeomerpus

durypsl 1 UX U300pakeHus (MPSIMOYTOIbHBIN Mapajuienenune, Kyo, nupaMua, Ipusma).
OCHOBHBIE TIOHATHS CTEPEOMETPUH U UX cBoiicTBa. Ceuenus Kyba u terpadapa. Touka, mpsmas
U IUIOCKOCTH B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CICICTBUS U3 HUX.

[TapayuieIbHOCTB M NEPIEHAUKYIIIPHOCTD B IPOCTPAHCTBE

B3aumHOe pacrnonoxeHue MHpsMBIX W IIOCKOCTEH B IpocTpaHcTBe. llapamnensHOCTh
IOPSMBIX U IJIOCKOCTEH B IpocTpaHcTBe. M300paskeHre NpocTeHIInX IpOCTPAHCTBEHHBIX QUTYp
Ha IUIOCKOCTH.

Paccrosaust wmexnay  ¢urypamm B mpocTpaHcTBE.  YIIBI B IPOCTPAHCTBE.
[lepnieHAUKYIAPHOCTh HPsAMBIX U IIockocTel. Ilpoekuust ¢urypsl Ha miuockocTs. IIpu3Haku
NEPIEHIUKYJIPHOCTH TPAMBIX UM IJIOCKOCTEHM B mpocTpaHcTtBe. Teopema o  Tpéx
NEPIEHAUKYIIAPAX.

MHoOrorpaHHuku

[Mapannenenunen. CpoiicTBa mpsMoyrosibHOro napauienenunena. Teopema Iludaropa B
npocrtpanctse. [Ipusma n nupamupna. IIpaBuwibHasg nupamua v npaBwibHasg npusma. Ipsamas
nupaMuja. OJIEMEHThl MPU3Mbl U NUPaMUbl. BbluncieHHE 3J1€MEHTOB MNPOCTPAHCTBEHHBIX

¢uryp (p€bpa, AMaroHayn, yrisl).
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4. PABJIEJI «TEMATUYECKOE IINIAHUPOBAHUME»

Ne KonauyectBo
Homep YpPOKa Ne ypoka no OCHOBHOE COICPKAHHE 110 TeMam / 4acoB, Kontpo
naparp no NOPSAKY B OTBOJMMBIX JIbHbIE
aja NOPSIAK | Moay.Je Conepsxanue yporos HA u3yyeHue | padoThI
y TeMBbI
. Moayab «Aaredpa u HavaJia aHAJIU3a» 140 12
- 2,4 1-2 IoBTOpPEHHE OCHOBHBIX TeM Kypca ’
ajredpbl OCHOBHO# HIKOJIBI )
I'naBa 1. [loBTOpeHue u pacumiupenue cBeieHHd 0 GyHKIUU 23 3
5,7 3-4 MHokecTBa, ONlepaAuN HAJT 5
MHOKeCTBAMU
9, 10, 5-6 KoHeuHbIe 1 0eCKOHEYHBIE 2
12 MHOKeCTBa
14 7 Bxoanasi KOHTpoJIbHAs1 paboTa 1
(aaMMHHCTPATUBHAS)
15, 17 8-9 Boicka3piBaHMA M oNlepaliiy HaJ 5
HUMH
19, 20 10-11 IIpennkarsl. Onepannu HAj 5
npeankaramu. Buasl Teopem
22 12 KonTpoJsbnas padora Ne 1mo Treme
«MHoKecTBa, onepanuu HaJl 1
MHOKeCTBAMMI» 3
24, 25, 13-15 @OyHKUUA U e€ cBoiicTBA 3
27
1 29 16 Hau6osabinee u HaUMeHbIIIEE
3HaYeHus QyHKUMU. YéTHBIE H 1
He4YéTHbIe PYHKINH
2 30 17 ITocTpoenue rpagpuxoB GpyHKIUI ¢
MOMOIIbI0 TreOMeTPUYECKHUX 1
npeodpa3oBaHuii
3 32,34 18-19 Oo0partHas pyHkuus 2
4 35,37 20-21 PaBHOCH/IbHBIC YPABHECHHUS U 5
HepaBeHCTBA
5 39. 40 22-24 MeTox MHTEpPBAJIOB 3
1-5 42 25 Kourpoabsnas padora Ne2 no teme:
«IloBTOpPEHME M paclIMpeHne 1
CBeleHUH 0 PYHKIUMN»
I'naBa 2. Crenennas pyHkuus 21 2
6 44 26 Crenennas pyHKIHUA C 1
HATYPAJbHBIM MOKAa3aTeleM
7 45, 47 27-28 CrenenHast pyHKIHUSA C HeJIbIM 5
nokKasareJjiemMm
8 49, 50, 29-31 Omnpenesienne KOpHS N-0H 3
52 crenenu. ®ynknus V'~ Vx 2
9 54, 55 32-34 CpoiicTBa KOPHSI N-0ii cTeNeHn 3
6-9 57 35 KonTtpoabnas padora Ne3 no reme:
«Crenennas ¢pynkuus. Coiicra 1

KOPHA N-0H CTeNeHm»
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10 59, 60 36-37 OnpenesieHue ¥ CBOCTBA CTeNEeHH 5
C PAMOHAJIBHBIM NMOKAa3aTeJleM
11 62, 64, 38-40 HppanuonajibHble ypaBHeHUsI 3
65
12 67, 69, 41-43 MeToa paBHOCHJIBbHBIX
70 npeodpa3oBaHmil Il pelIeHHs 3
HPPALHOHAJIBHBIX YPABHEHHU I
13 72 44-46 HppanuoHnajbHbIe HePaBEeHCTBA 3
10-13 74, 47 KourpoJabsHas padora Ned mo teme:
«ppanuoHajbHbIe YypaBHEHUS U 1
HepaBeHCTBa»
I'maBa 3. Tpuronomerpuyeckue QyHKIHH 31
14 75,77, 48-49 Pagunannas mepa yria 2
15 79, 80, 50-51 Tpuronomerpudeckune GpyHKIUN 5
YHCJ0BOr0 ApryMeHTa
16 82, 84, 52-53 3HaKkH 3HAYEHUH
TPUTOHOMETPHYecKUX pyHKIMUIA. 2
YETHOCTH U HEYETHOCTD
TPUTOHOMETPHYeCKUX PYHKIMIA
85 o4 IIpomexyTounas arrectanus 3a 1 1
noJiyrojaue
17 8789, 55-56 Iepuogunyeckue pyHKIUH 2
18 90, 92, 57-58 CaoiicTBa u rpadpuxku pyHkumii y 5
=sin X m y = COS X
19 93, 94 59-60 CaoiicTBa u rpadpuxku pyHkumii y 5
=tgXmy=_CtgX
14-19 95 61 KontpoabHas pa6ora Ne5 no teme: 1
«Tpuronomerpuyeckue GyHKUHMI)
20 99, 62-64 OCHOBHBIE COOTHOIICHHUS MEKIY
100, TPUTOHOMETPHYECKUMU 3
102, (pYHKIHMAMH OTHOTO H TOTO Ke
aprymeHra
21 104, 65-67 DopMyJIbI CI10KEHUS
105, 3
107,
22 109, 68-69 ®opMyJibl IPUBEICHUS 5
110,
23 112,11 70-74 Dopmy.Jibl IBOIHOIO U
4,115, MOJIOBUHHOTIO YIJIOB 4
117,
24 119,12 75-76 CymMMma 1 pa3HOCTH CHHYCOB 5
0, (KOCHHYCOB)
25 122, 77-79 ®opmyJibl peodpa3oBaHusi
124, NMPON3BeIeHUs 3
125, TPUTOHOMETPHYECKUX (DYHKIHUH B
CYMMY
20-25 127 80 KounrpoabsHnas padora Ne6 mo teme:
«IIpeobpa3oBanne 1
TPUTOHOMETPHYECKHX
BbIPAKEHH D)
I'naBa 4. TpuroHomerpu4ecKkre ypaBHEHUsI M HEPABEHCTBA 24
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26 129, 81-83 YpaBHeHue COSX =D
130, 3
132,
134
27 135, 84-85 YpaBHenue SinxX=b 9
137
28 139 86 YpaBuenue tgX=b u ctgx=hb 1
29 140, 87-90 dyHKIMU Y =arcos X, y = arcsin X,
142, y=arctg x mYy =arcctg X 4
144
30 145, 91-94 Tpuronomerpuyeckue ypaBHeHusl,
147, CBOJSIIIIHECH K aJIredpanvyecKum 4
149,
150
31 152, 95-98 Pentenne TpUroHOMETPHYECKHUX
154, YPaBHEHUii METOIOM Pa3JI0:KeHHUsI 4
155, HAa MHOKUTEJIH
157
159, 99-100 O paBHOCWIBHBIX NepexoAax npu
160 pelnieHnd TPUTOHOMETPHYECKUX 2
YPaBHeHUil
32 162, 101-103 Pemienue mpocreiimmx
164, TPUTOHOMETPHYECKUX HEPABEHCTB 3
165
26-32 167 104 KontpoabHas pa6ora Ne7 no teme:
«Tpuronomerpuuyeckue 1
YPaBHEHHSI M HEPABEHCTBAY
I'nasa S. IIponsBoaHas M €€ NnpUMeHeHHe 33
33 169, 105-106 IIpencraBieHue o mpejeie 9
170 (YHKIHH B TOUKe
34 172 107 3agauu 0 MTHOBEHHOM CKOPOCTH M 1
KacaTeJbHOM K rpauKky pyHKUHHU
35 174, 108-110 IonsiTue Mpou3BoOAHOI
175, 3
176
36 177, 111-114 IIpaBusa BeIYUCICHUSA
178, NMPOU3BOAHBIX 4
179,
180
37 181, 115-118 YpaBHeHune KacaTeabHOM
182,18 4
3,184
33-37 185 119 KonTpoabHnas padora Ne8 nmo Teme:
«IIpenen pyHkuuM B TOUKeE. 1
Bbruuciienne npou3BoAHBIX.
YpaBHeHHEe KAacaTeJbHOIN»
38 186, 120-122 IIpu3naku Bo3pacTanus u
187, yObiBaHus pyHKIMHU 3
188,
39 189, 123-126 Touku dkcTpeMyma QyHKIMHU 4
190,
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191,
192
193, 127 HTorosasi npoMexyToYHast 1
arrecTauus (AIMUHUCTPATHBHAA
KOHTPOJIbHAsi padoTa)
40 194, 128-129 Hauno6oJuaniee 1 HaNMeHbIIIEe
195, 3HaYeHusi QyHKIHHU 4
196,
197
41 198, 129-131 IlocTpoenune rpagpukoB GyHKIMIH
199, 3
200
38-41 201 132 KourpoabsHas pa6ora Ne9 nmo teme: 1
«IIpumMeHeHne NPOU3BOIHON»
IloBTOpEeHue Kypca aiaredpbl 1 Ha4YaJ MaTemaTuyeckoro 10 kiacca 8
203 133 YrupaxkHeHus A5 NOBTOPEHHUSA 1
Kypca anareopsl /—10 kiiaccos.
®yukuuu. Ilocrpoenue rpagukos
204 134 YnpaxxHeHus 1J1s1 IOBTOPEHUs! 1
Kypca anaredpbl /—10 kiaccos.
YpaBHeHUSs] U HECTAH/AAPTHBIE
MeTO/Ibl pelleHHid.
Panmnonanuzanus u rpagpuyeckuii
205 135 YnpaxkHeHus 11 IOBTOPEHUS 1
Kypca anareopbl /—10 kiaccos.
HepaBencrBa. Pemenne
HEpPaBEHCTB C NapaMeTPoM
206 136 YnpaxkHeHus 11 IOBTOPEHUS 1
Kypca aiareopsl 7—10 kiaaccos.
Pelenune TeKCTOBBIX 327124
207 137 Ynpa:xxHeHus 1Jis1 IOBTOPEHUs! 1
Kypca aareopsl /—10 kJjaccoB.
IIpousBoaHasi U NpUMeHeHHE ee
NPH pellieHuH 32124
208 138 YrnpakHeHus A5 NOBTOPEHHUSA 1
Kypca aiareopsl /—10 kJjaccoB.
Tpuronomerpuyeckue ypaBHeHuUs1
209 139 YnpaxxHeHus 1J1s1 IOBTOPEHUSI 1
Kypca anareopbl /—10 kiaccos.
Tpuronomerpuyeckue
HepaBeHCTBa
210 140 YnpaxxHeHus 1J1s1 IOBTOPEHUS 1
Kypca anareopbl 7—10 kiaccos.
IIpeodpa3oBanne
TPUTOHOMETPHYECKHX BhIPAKeHMH
Il. Moayas «I'eomerpus» 70
I'naBa 1. BBeieHne B CTEPEOMETPHIO 9
1 1,3 1-2 IIpeamer cTepeomeTpum. 2

OCHOBHBIE NOHATHSA U AKCHOMBI
cTepeoMeTpUH
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2 6,8, 3-4 IlepBble ciieCTBUS U3 AKCHOM 2
3 11,13 5-6 IIpocTpaHcTBEeHHBIE (PUTYPBHI. 2
HayanbHble npeacTaB/ieHUs O
MHOTOIPaHHMKAX
1-3 16, 18 7-8 Pemienue 3a1a4 Ha NIpUMeHeHH e 2
AKCHOM CTepeoMeTpHH, UX
CJIEJICTBMIA, IOCTPOEHNE CeYeHN I
1-3 21 9 KonrtpoabsHnas pa6ora Nel mo reme: 1
«BBeeHHe B cTepeOMeTPHIO»
I'naBa 2. I1apa/ie1bHOCTh B IIPOCTPAHCTBE 15
4 23,26,2 10-12 B3aumHoe pacnoJio:keHue ABYX 3
8 NPSIMBIX B IPOCTPAHCTBE
5 31, 13-16 IMapanieabHOCTH NPSIMON U 4
33,36, IIOCKOCTH
38
6 41,43,4 17-19 IMapanieJbHOCTH MJIOCKOCTEl 3
6
7 48, 20-22 IIpeodpa3oBanue puryp B 3
51,53 npocrpanctie. [lapasiensHoe
NPOEKTHPOBAHHE
4-7 56 23 Pemenne 3aga4 no teme: 1
«ITapanjeabHOCTb NPAMOIi U
MJIOCKOCTH
4-7 58 24 KounrpoJsbHas padora Ne2 mo reme: 1
«IlapaaieabHOCTH B
MPOCTPAHCTBE»
I'nasa 3. [lepneHAUKY/JISPHOCTh B MPOCTPAHCTBE 27
8 61,63 25-26 Yrou Mexay NpsAMbIMU B 2
MPOCTPAHCTBE
9 66,68,7 27-29 IMepneHIMKYJISIPHOCTH NPSAMON U 3
1 IUIOCKOCTH
10 73,76, 30-33 IMepneHauKyJIsIp U HAKJIOHHAS 4
78,81
11 83,86, 34-37 Teopema o Tpéx mepneHANKYIAPAX 4
88,91
12 93,96,9 38-40 YroJa Mexay npsiMmon u 3
7 ILIOCKOCTBIO
8-12 101 41 KonTtpoabsHnas padora Ne3 mo reme: 1
«IleprieHAUKYISAPHOCTH NPAMOH 1
mirockocT. Teopema o Tpéx
neprneHIuKyJIsipax»
13 103,10 42-45 JIByrpaHHbId yroJi. Yrosa Mexay 4
6, IJI0CKOCTSAMH
108,11
1
14 113,11 46-48 IlepnenauKyasipHbIE IJIOCKOCTH 3
6,
118
15 121,12 49-50 Inomaab opTOroHAILHOM 2
3 NPOEKIHH MHOTOYT0JIbHUKA
13-15 126 o1 KonTtpoabHas padora Ned o reme: 1

«¥Yroa MEKAY JIOCKOCTAMM.
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I[HepneHAUKYJAPHOCTD

IJIOCKOCTEe»
I'naBa 4. MHOrorpaHHuKH 15 il
16 128,13 52-55 Ipu3ma 4
1,
133,13
6
17 138,14 56-58 IMapanienenunen 3
1,
143
18 146,14 59-63 Iupamuaa 5
8,
151,15
3,
156
19 158.16 64-65 YceuénHas mupamuaa 2 1
1
16-19 163 66 KounTtpoabHas padora Ne5 mo teme: 1
«MHOTOTPAHHU KW
HToroBoe noBropeHue Mmoay.is «"eomerpusi» 4 1
166 67 IToBTOpEeHHE. AKCHOMBI 1
cTepeoMeTPUH U HX CJIeCTBHUS.
IMapamieabHOCTH NPSIMBIX H
IVI0OCKOCTel
168 68 IHoBTOpenue. Teopema o Tpéx 1
neprneHIuKYJIsIpax, yroj Mexay 1
NPSIMOI H TIOCKOCTHIO.
171 69 IloBTOpenune. MHOrOrpaHHUKH 1
193 70 HroroBasi npoMe:kyTouHast 1
aTTecTalnus M0 MOAYJII0
«I'eomeTpus» (AAIMUHUCTPATHBHAS
KOHTPOJIbHas1 padoTa)
Bcero 1acos: 210 18
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I'padpuk KOHTPOJIBHBIX padoT

TemaTH4eCKHX KOHTPOJIbHBIX padot: -14
BHyTpeHHHUX (AIMHHUCTPATUBHBIX)-4

Oo0o3Hauenuns:

MA —monyns anrebpa;  MI' —moaysnbs reometpust

| mosryroaue: IJIAH
Bxoanasi (agMuHHCTPATUBHAS) KOHTPOJIbHasE padora-14. 14 (17.09)
KontpoabHnas padora - Nel (MI'- Nel) mo teme: «BBenenue B 21 (25.09
CTepeoMeTPHIO
KontpoabHasi padora Ne 2 (MA- Nel) mo reme « MHOKeCTBA, ONEePAIIHH 22 (26.09)
HAa/l MHOKECTBaAMM»
KontpoabHnasi padora Ne3 (MA - Ne2) no teme: «IloBTopeHue u 42 (11.10)
paclIMpeHue CBeAeHHH 0 PYHKIUN»);
KontpoabHnasi padora Ned (MA - Ne3) mo teme: «CtenenHas pyHKIusI. 57 (13.11)
CBoiicTBa KOpPHS N-0i CTeNeHN»;
Kontpoabnasi padoram Ne5 (MI' - Ne2) o teme: «IlapauieibHOCTH B 58 (14.11)
NMPOCTPAHCTBE»
Kontpoabnasi padoraNe 6 (MA - Ne4) mo teme: «AppanuoHaibHbIe 74 (3.12)
YPABHEHHS U HEPABEHCTBA»
IIpomexyTouHbIN (A AMMHUCTPATHBHBII) KOHTPOJIb 32 1 moJiyroaue 85 (16.12)
Kountpoasnas padora Ne7 (MA - Ne5) no teme: « Tpuronomerpudeckue
GyHKIHI» 95 (26.12)
II mouayroame:
Kontpoabsnasi padora Ne§ (MI' - Ne3) no Teme: «IlepneHankyasipHOCTH 101 (13.01)
npsiMoii U miIockoctu. Teopema o TPEX nmepneHINKYJIAPAX»;

Kontpoabsnasi padora Ne9 (MI' - Ned) o Teme: «YT0oJ1 MeKILY 126 (06.02)
miiockocTAMU. IlepneHIuKy/JSIPHOCTD MJI0CKOCTEN»;
KourpoabHasi paora Ne 10 (MA - Ne6) o teme: «Ilpeodpa3zoBanue 127 (07.02)
TPUTOHOMETPUYECKUX BBIPAKEHHII»
KourpoabHasi paora Nell (MI' - Ne5_ mo teme: « MHOrorpaHHHKHY; 163 (12.03)
Kourpoabsnas padora Nel2 (MA - Ne7) no teme: «Tpuronomerpuueckue 167 (17.03)
YPaBHEHHSI M HEPABEHCTBA»
Kourpoabnas padora Nel3(MA - Ne§) no teme: «Ilpenen ¢pynkuuu B 185 (20.04)
TOYKe. Bbruuciienne Npou3BOIHbIX. YPAaBHEHHE KACATEJIbHOW;
HroroBasi npoMe:kyTouHasi arrecranust (AAMMHUCTPATUBHASA 193 (12.05)
KOHTpPOJIbHasA padora) -24 (14.MA+14.MI')
Kourpoasnas padora Nel4(MA - Ne9) no teme: «IIpumenenue 201 (20.05)

IMPOU3BOIHON»;
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