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IosicHuTeIbHASA 3aMUCKA
Pabouvas mporpamMma 1o MmareMaTHKe pazpadoTaHa Ha OCHOBE:

— MepepanpHoro 3akoHa oT 29.12.2012 N 273-®3 "O6 ob6pazoBanuu B Poccuiickoit @enepannu’;

— denepalibHOrO rOCYJApPCTBEHHOTO CTaHAapTa CpeHero o0IIero oopa3oBaHusl, yTBEp)KICHHOT0 nprkazoM MuHoOpHayku Poccun ot 17 mas 2012 roga Ne
413;

— Ilpuka3a MunucrepctBa obpazoBaHuss U Hayku PD ot 29 utons 2017 r. Ne 613 «O BHeceHMM H3MEHEHUH B (elepanbHblii rocynapcTBEHHBIN
00pa3oBaTeNbHbIN CTAaHIAPT CPEIHEro oOIIero o0pa3oBaHusi, YTBEPKACHHBINA Mpruka3zoM MuHHUCTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoit denepanuu ot
17 masg 2012 1. Ne 413»;

— IlocranoBnenus [1aBHOTO rocyaapcTBEHHOTO caHUTapHOTO Bpada Poccuiickoit denepannu ot 29 nexadbpst 2010 . N189 "O6 yrepxaennn CanlluH
2.4.2.2821-10 "CaHuTapHO-3IUAEMHUOJIOTHUECKHE TPEOOBAHMS K YCIOBHUAM M OpTaHU3allK 00ydeHHs B 00111e00pa30BaTeNIbHbIX YUPEXKICHUAX

- TpeGoBaHMiI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MporpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus MYHHIIMIAIBHOTO aBTOHOMHOTO
o0mieoOpazoBarenpHOTO yupexkaeHus: «Cpenusis odmeoopasoBarenpHas mkoiaa NoS «IlIkoma-1ieHTp COBPEMEHHBIX WHAYCTPHATBHBIX TEXHOIOTHI.

Mogayns «Aarefpa M Hayajla MaTeMaTH4YeCKOI0 aHaJM3a» pa3paboraH ¢ yuéroM [IpumepHOil mporpammbl cpegHero oOIiero ooOpa3oBaHUs IO
MaTeMaTHKe M aBTOPCKOM mporpammbl: MaTtemaTrka: paboune nporpammsl: 5-11 kmaccel/ A.I'. Mepsmsk, B.b. ITononckuii, M.C. fxup, E.B. Byuko. — 2-e
u3n. nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

W3meneHus B cojepkaHue y4eOHOTO marepuasia He BHECEHBI. [IporpamMma KOHKpPETH3UPYET COAEpKaHHE MPEIMETHBIX TeM 00pa3oBaTeNbHOTO
cTaHjapTa: anreOpa; QyHKIMH; TPUTOHOMETPHS; Hauyaja MaTeMaTUYeCKOro aHajn3a; ypaBHEHHUSI U HEPABEHCTBA; 3JIEMEHTbl KOMOWHATOPUKHU, CTATUCTUKH U
TEOPHUH BEPOATHOCTEM.

B ocHOBY mporpamMmbl MOJIOKEHA KOHIICTIINS, MPelycMaTpuBaroiias (GopMUpoBaHUe (YHKIIMOHAIBHBIX 3HAHUH U YMEHHI, KOTOPbIE 00CCIICYHBAIOT
1iesIecoo0pa3Hoe NMPUMEHEHNE 3HAHUIT 110 anredpe v HavanaMm aHanu3a. [[porpaMMa peannu3yercsi ¢ HCIOIb30BaHUEM CIIEITYIOIETr0 yueOHO-METOIHUECKOTO
KOMILJICKTA:

10 xiace
Monyab «Anredpa u HayaJia MATEMaTHYECKOI0 aHAJIU3A)

1) MaremaTtuka. AnreOpa u Havajga mMareMaTudeckoro aHanm3a. bazoBerit ypoBenb: 10 kmacc: yueOnuk / A.I'.Mep3mik, [I.A. Homuposckuii, B.b.
[Tomonckwmii; mox pena. B.E. [Togonsckoro. — 5-e 3., crepeorurnt. — M.: Benarana-I'pad, 2020. — 368 c.: un. — (Poccuiickuii yaeOHHK).



2)

3)

1)

2)

3)

MaremaTuka: anrera U Hayvajla MAaTEeMaTHU4YCCKOIO aHajin3a, IreoOMCETpHs. AJIre6pa M HadJajla MaTeMaTHYecKoro aHamm3a. ba3oBwIi YPOBCHB! 10 knacc:
meroanueckoe nocodue / E. B. Bynko, A. I'. Mepansx, B. b. [Tononckuii, M. C. fAxup. — M. : Benrana-I'pad, 2020. — 113 c. : un. — (Poccuiickuii yueOHUK).
MaremaTrka : anredpa M Hadajga MaTeMaTHYEeCKOTO aHaliu3a, TeoMeTpus. AnreOpa W Havyajga MaTeMaTHYecKoro aHaimsa. bazoBwii yposenb : 10
Kiace : nunakruaeckue matepuansl / A. I'. Mep3msik, B. b. [Tonouckwuii, E.M. Pabunosuu, M.C. Sxkup. — M. : Benrtana-I'pad, 2020 — 174 c. : w.
— (Poccwiickuii y4eOHUK).

11 kaacc
Moayanb «Ajdredpa u Ha4yaJ1a MATEMaTHYeCKOT0 AHAJTU32)

MaremaTrka. AnreOpa ¥ Hayajla MaTeMaTHYECKOro aHanu3a. ba3oBenii ypoBenb: 11 kmacc: yueOHuk / A.I.Mep3nsk, [I.A. Homuposckuii, B.b.
[onounckuit, M.C. Sxup; nox pexn. B.E. [lononsckoro. — 3-e u3a., crepeotunt. — M.: Benrtana-I'pad, 2020. — 288 c.: wi. — (Poccuiickuii yueOHUK).
Marematuka : anredpa U Hayajla MaTeMaTHYECKOIO aHajau3a, reomeTpus. Anredpa M Hayana MareMaTtudeckoro aHanuza. ba3oBwiii ypoBeHsb : 11
kiacc : meroamueckoe nocodue / E. B. bymko, A. I'. Mep3msk, B. b. Ilononckwuii, M. C. Skup. — M. : Benrana-I'pad, 2020. — 74 c. : un. —
(Poccuiickuii yueOHUK).

MaremaTrka : anreOpa M Havajda MaTeMaTHYeCKOrO aHalu3a, TeoMeTpus. Anrebpa ¥ Hadaja MaTeMaTHYecKoro aHanusa. ba3oBelii ypoBens : 11
Kiace : nunakrudeckue matepuansl / A. I'. Mep3msik, B. b. [Tonouckwuii, E.M. Pabunosuu, M.C. SAxkup. — M. : Benrtana-I'pad, 2020 — 110 c. : w.
— (Poccwiickuii y4eOHUK).

HpI/I COCTAaBJICHUHU MOAYJIA «FGOMeTpHﬂ» ObLIa MCIIOIL30BaHa HpI/IMepHaﬂ nmporpamMma Cp€aHero 061uer0 O6paBOBaHI/I${ 10 MaTEMATHUKC U aBTOPCKas

nporpamMa: Matemaruka: paboune mporpammsl: 5-11 xmaccesl/ A.I'. Mepsmsk, B.b. INononckuii, M.C. Skup, E.B. Bynko. — 2-e u3n. nepepad. — M.:
Benrana-I'pad, 2017. — 164 c.

HN3MeHeHus B COACPIKAHUC yqe6H0ro MaTcpHrajia HEC BHCCCHBLI. HporpaMMa KOHKPETUBHUPYET COACPIKAHUC IIPCAMCTHBLIX TCEM 06p330BaTCJ'ILHOFO
CTanJapTa: recOMETpHUA Ha INIOCKOCTHU; MMPAMBIC U IIJIOCKOCTU B IIPOCTPAHCTBC,; MHOT'OIPAHHUKH, TCJIa BPAILICHHA.

1)

10 kaacc
Mopyas «I'eomeTpus»

Maremaruka. ['eomerpus. ba3oBriit ypoBenb: 10 kmacc: yuebnumk / A.I.Mep3amsk, JI.A. Homuposckwuii, B.b. [lomonckuii u mp. — 3-¢ u3ad., cTepeoTur. — M.:
Benrana-I'pag, 2020. — 208 c.: ni. — (Poccuiickuit yueOHUK).



2) MareMaruka : anredpa U Hadajga MaTeMaTHYECKOTo aHau3a, reometpusi. ['eometpusi. bazoBslil yposeHs : 10 kmacc : meroanueckoe nocoodue / E. B.
byuko, A. I'. Mep3nsk, B. b. Ilomonckuii, M. C. SIxkup. — M. : Benrtana-I'pad, 2020 — 69 c. : min. — (Poccuiickuii y4eOHHK).

3) Maremartuka : anrebpa U Hayana MaTeMaTUYECKOTO aHanu3a, reomeTpus. ['eomerpus. ba3oBelit ypoBens : 10 kiacc : AMIAKTUYECKUE MAaTEPHAIBI /
A.T. Mepansk, B. b. ITononckwuii, E.M. PabunoBud u np.. — M. : Benrana-I'pad, 2020 — 128 c. : un. — (Poccuiickuit yueOHUK).

11 kaacce
Moayab «I'eomerpus»

1) Maremaruka. ['eomerpusi. bazoBwiii ypoBenb: 11 kmace: yueOHumk / A.l.Mepsnak, 1.A. Homuposckuii, B.b. Ilonmonckuii, M.C. Sxup; mon pexn. B.E.
IMomonbckoro. — 3-e m3a., crepeotut. — M.: Bearana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHUK).

2) Matemaruka: reometpus. ba3oBblil ypoens : 11 kinacc : meroguueckoe nocodue / E. B. Byuko, A. I'. Mep3insk, B. b. I[Tlononckuit, M. C. Sxup. —
M. : Benrana-I'pad, 2020 — 68 c. : mi1. — (PoccuiickuityueOHUK).

3) MaremaTuka : anredpa U Hayaja MaTeMaTHYeCKOro aHainusa, reoMmeTpusi. ['eomerpus. ba3oblil ypoBens : 11 kiacce : AUJaKTHYECKUE MaTepHaIbl /
A.T. Mepansk, B. b. [Tononckuii, E.M. Pabunosud u ap.. — M. : Benrtana-I'pad, 2020 — 128 c. : win. — (Poccuiickuii yueOHUK).

CornacHo yueOHOMY TJIaHy Ha U3y4YeHHE MaTeMaTuku oTBoauTcs 340 yacos:

B 10 kmacce (170 gacoB B roj: 3 yaca B HEJICTIO MOAYJIb «ANTe0pa 1 Havyajla MaTeMaTHYEeCKOTO aHAIHM3a» U 2 yaca — MoyJib «[ eomeTpusi»);
B 11 kuacce (170 gacoB B roj: 3 yaca B HeJIe0 MOAYJIb «AJredpa U Hayaia MaTeMaTHUYEeCKOT0 aHAIM3a» U 2 4aca — MOAYJb «I eoMeTpus»).

Cpok peanuzanuu paboueit mporpaMmsl 2 roja.

[Inanupyembie pe3yabTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa
10 xkaacc
JInuHOCTHBIE pe3yJIbTaThI:

*  BOCIUTaHHE POCCUHCKOHN IrpaKJaHCKOW MAEHTUYHOCTU: NATPUOTHU3MA; TOTOBHOCTU K CiIyeHHI0 OTe4yecTBy, €ro 3alluTe; OCO3HAHUS POCCUICKON
UJIEHTHYHOCTH B MOJIUKYJITYPHOM COLIMYME; UyBCTBA MPUYACTHOCTH K HCTOPUKO-KYJIBTYpHON OOIIHOCTH pOCCUICKOro Hapoaa u cyabpde Poccuu;



. MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BIIAJICHUE JOCTOBEpHON WH(OpMAIMEl O TMepeoBhIX JAOCTIKEHUSAX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 yCTpOHCTBE MUpPaA U OOIIECTBA;

*  TOTOBHOCTb U CIIOCOOHOCTBH K CaMOpPa3BUTHIO, CaMOOOPa30BaHMIO M CAMOBOCIIUTAHHMIO B COOTBETCTBUM C OOIIEYEIOBEYECKHMMH LEHHOCTAMU U
UjieanaMu TPaKIaHCKOTo OOIECTBa;

*  TOTOBHOCTb M CHOCOOHOCTH K OOpa3OBaHMIO, B TOM 4HCIIE caMOOOPa30BAHUIO, Ha MPOTSHKEHUU BCEH JKU3HM; CO3HATENbHOE OTHOIIEHHE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIHOW MPOodecCHOHAIBHON 1 O0IIECTBEHHOM €ATEIbHOCTH;

° OopucHTaluA 06yqa10m1/1xc;1 Ha pCain3alilviO MO3UTUBHBIX JXU3HCHHBIX ICPCIEKTUB, NTHUIIUATHBHOCTb, KPCATUBHOCTL, TOTOBHOCTH U CIIOCOOHOCTE K
JMYHOCTHOMY CaMOOIIPEIEIEeHHUIO0, CTIOCOOHOCTh CTABUTh LENIU U CTPOUTD KU3HEHHBIE TUIAHBI;

. TOTOBHOCTh K JOTOBOPHOMY PpEryJUPOBAaHUIO OTHOIIEHWH B TpyNIe WIM COLUAIbHOM OpraHu3alli; TOTOBHOCTh OOyYarommxcs K
KOHCTPYKTUBHOMY YYacTHIO B NMPHUHITUU PELICHUH, 3aTParuBaloOMX MX IpaBa U MHTEPECHI, B TOM YHCIE B PA3IUYHBIX (hopMax oOLIECTBEHHOU
CaMOOpraHU3al1H, CaMOYIIPaBIIEHUs, OOLIECTBEHHO 3HAYUMON JESTEIbHOCTH;

*  OCO3HaHHBIN BBIOOp Oyayiiel mpodeccun Kak MyTh U CIIOCO0 peanan3alui COOCTBEHHBIX )KU3HEHHBIX IUIAHOB;

*  TOTOBHOCTh OOYYAIONIMXCS K TPYMOBOW MPO(HECCHOHATHLHOW ACSITETLHOCTH KaK K BO3MOXKHOCTH Y4YacTHsl B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIMOHATIBHBIX TPOOIIEM;

. HPaBCTBEHHOE CO3HAHUE U IOBEJCHHE HAa OCHOBE YCBOEHMs OOILEYEIOBEYECKMX LEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS U IOBEJICHUS B
HOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CHOCOOHOCTH BECTH IHMAJIOT C JIPYT'MMH JIIOJIbMH, IOCTUTaTh B HEM B3aUMOIOHMMAaHMS, HAXOAUTh OOIIHe
OCJIM U COTPYAHNYIATh I UX JOCTUIKCHUA

. pa3sBUTHE KOMIIETEHLUI COTPYAHHYECTBA CO CBEPCTHHKAMM, JI€TbMM MJIQJLIET0 BO3pPAcTa, B3POCIBIMH B 00Opa30BaTeNbHOM, OOIIECTBEHHO
M0JIE3HOM, y4eOHO-HCCIIeI0BATENbCKOM, MPOEKTHON U APYTUX BUJIAX JIE€ATEIBHOCTH.

*  YMEHHE SICHO, TOYHO, I'PAaMOTHO H3JIaraTh CBOM MBICIH B YCTHOH M NMUCBMEHHOM pe4M, MOHMMATh CMBICI MOCTABJICHHOW 3a/a4yM, BBICTPAUBATh
apryMeHTaluIo, IPUBOAUTE IPUMEPHL U KOHTPIIPUMEPHI;

* MpeJCTaBICHHE O MaTeMaTHYECKOW Hayke Kak cdepe uenoBedecKoil AeATeNbHOCTH, 00 3Tamax €€ pa3BUTHs, O €€ 3HAUMMOCTH JUI pa3BUTHS
[ABUJIN3AINH;

*  KpEaTUBHOCTb MBIIUICHUS, THULIMATUBA, HAXO{YMBOCTb, AaKTUBHOCTH IPH PEILICHUH MAaTEeMaTHUECKUX 3a]a4;

° KPUTUYHOCTDb MBIIIJICHUS, YMCHHEC PACIIO3HABATH JIOTUUCCKHUE HCKOPPECKTHLIC BLICKA3bIBAHU A, OTJINYATh T'MIIOTC3Y OT (1)aKTa;

* YMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT yUeOHOH MaTeMaTHu4ecKoi e TeIbHOCTH;

*  CIOCOOHOCTDH K AMOIIMOHAIBHOMY BOCHPHITHIO MATEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy KICHHM.

MeTanpe)lMeTm)le pe3yJjbTaThbl:

Pezynamuenvie YY/I:



*  CHOCOOHOCTH CaMOCTOSITENIBHO OOHApy>KUBAaTh M (HOPMYJIUPOBATH YYEOHYIO MPOOJIEeMy; ONMpeNeNsaTh Ielb y4eOHOW MesATeIbHOCTH, 3a1aBaTh
napamMeTpel W KPUTCPUH, IO KOTOPLBIM MOXHO OIPEACIUTb, 4YTO MNCJIIb AOCTHUIHYTa, CTAaBUTb H q)OpMy.TII/IpOBaTB cOOCTBEHHEBIE 3aJadu B
00pa30BaTENBHON AESITEFHOCTH U )KU3HEHHBIX CHTYaIUsIX; pa3BUBATh MOTHBEI 1 HHTEPECHI CBOEH ITO3HABATENFHOM NS TEEHOCTH;

° OLICHUBATh BO3MOXHBIC IIOCJICACTBHUA AOCTHXKCHUA MMOCTaBJICHHOM neian B OCATCIbHOCTU, COOCTBEHHON KH3HU U KA3HHU OKpYKaromux J'IIOI[CfI,
OCHOBBIBASICh Ha COOOPaKEHUSAX STHKH  MOPAJIH;

*  CIIOCOOHOCTH CAMOCTOSITENIFHO TUIAHMPOBATH AJIbTEPHATHBHBIC MYTH JTOCTH)KEHUS IIeJIei, 0CO3HAHHO BHIOMpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI
penreHus yueOHBIX U MO3HABATEIBHBIX 3a/1a4;

° OLCHUBATh PECYPCHI, B TOM YHUCJIC BPEMA U APYTUC HEMATCPUAIIBHBIC PECYPCHI, HGO6XOI[I/IMLIG JJI1 JOCTHIXKCHU S MMOCTaBJIICHHOM eiau,

*  OpraHu30BHIBaTh 3()(HEKTHBHBIN MOMCK PECYPCOB, HEOOXOIUMBIX JUIS TOCTH)KEHHS TOCTABICHHOH 1IEJIH;

*  COIOCTABJIATH MOJYYECHHBII pe3ybTaT AEATEILHOCTH C IOCTABJICHHON 3apaHee IeTIbIo;

*  YMCHHE COOTHOCHTH CBOMW JICHCTBHUS C IUIAHUPYEMBIMH pE3YyJIbTaTaMH, ONPENeNsATh CIOCOOBl AEHCTBHH B paMKax NPEUIOKEHHBIX YCIOBHHA U
TpeOOBaHMIi;

*  YMEHHE OCYIIECTBISTH KOHTPOJIb 10 00pasily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTHBBI B COOTBETCTBUU C U3MEHSIOIICHCS CUTYallne;

*  CIIOCOOHOCTH aJI€KBATHO OLIEHHWBATH MPABUIBHOCTH UM OIIMOOYHOCTh BBIIIOJIHEHUS yUeOHOU 3a7auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE
BO3MOXKHOCTH €€ PeLICHUS;

° YMCEHUC ONPCACIATL IMOHATHA, CO3AaBaThb O606H1€HI/IH, YCTaHaBJIMBATL aHAJIOTUU, KJ'IaCCI/I(bI/IIII/IpOBaTB, CaMOCTOATECIIBHO BI)I6I/IpaTI) OCHOBaHUA U
KPUTEPUH IS KJIaCCU(UKAIINY;

° YMCHHE YCTaHABJIMBATh NPUIUHHO-CICACTBCHHBIC CBA3H,; CTPOUTH JIOTUUCCKHUE PACCYKACHUA, YMO3AKIIIOYCHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC U 110
aHAJOTUH) U BBIBOJBI,

° YMCHUA CO3daBaTb, HNPUMCHATH H Hp606pa30BLIBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CPCACTBA, MOACINM MW CXCMbl IJId PCUHICHUA yLI€6HI)IX n
NIO3HABATENBHBIX 337a4.

Iloznasamenvnuvie YY/I:

. ¢dbopMupoBaHue yuyeOHOM U OOIIENOJIb30BATEIBCKOM KOMIIETEHTHOCTH B OO0JIACTH HCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
texnonoruit (MKT-komMneTeHTHOCTH);

* [epBOHauYaIbHbIE MPEICTABICHUS 00 UIESIX U O METO/IaX MAaTEeMAaTUKH KaK 00 YHUBEPCAIbHOM SI3bIKE€ HAYKH M TEXHHUKH, O CPEJCTBE MOJCIUPOBAHUS
SIBJICHUM U TIPOLIECCOB;

* yMEHHE BUJETh MaTEeMaTHUYECKYIO 3aJjauy B KOHTEKCTE NMPOOIEMHON CUTYallul B IPYTUX TUCIHUILIMHAX, B OKPYXKAIOIIEeH KU3HU;

*  TMOHCK M HaxoXJAeHHE OOOOIICHHBIX CIIOCOOOB peIleHHs 3agad, B TOM YHUCIE, OCYILIECTBICHHUE Pa3BEPHYTOr0 HMH(GOPMAIMOHHOTO IMOHMCKA U
MOCTaHOBKA Ha €r0 OCHOBE HOBBIX (YUEOHBIX U MO3HABATENbHBIX) 3aa4;

. KPUTUYECKOE OIICHWBAaHUE W MHTEPIpPETUPOBaHME HH(OpMAIMK C pa3HbIX MO3MLMH, pacrno3HaBaHWe M (UKCUPOBAHHE NPOTUBOPEUHS B
UH(POPMAIMOHHBIX HCTOYHUKAX;



*  HCMOJb30BaHHUE PA3TUYHBIX MOAETBFHO-CXEMATUYECKUX CPEACTB TSl MPECTABICHHUS CYIIEeCTBEHHBIX CBSA3EH U OTHOIICHUIA, a TAaKXkKe MPOTUBOPEUHH,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;

. HaXO0XXJIEHHE W TMPHUBOJ KPUTHUYECKHX apryMEHTOB B OTHOIICHUU NEHCTBUI M CYXACHHMH JPYroro; CIOKOWHOE M pPa3yMHOE OTHOIIEHHE K
KPUTUYECKUM 3aMEYaHUsIM B OTHOIIIEHUH COOCTBEHHOTO CY>KJICHHUS, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

*  BBIXOJ 32 paMKH y4eOHOTO MpeAMETa U OCYIIECTBICHHE 1IeJICHAMPABICHHOTO MOMCKAa BO3MOKHOCTEH AJIsl IHMPOKOTO MEPEeHoca CPeACTB U CIIOCOOO0B
JIEHCTBHUS;

. BBICTpAaUBAaHUE WHIUBUIYaJbHOW 00pa30BaTENbHON TPAeKTOPUHU, C YYE€TOM OTPAaHUYEHHS CO CTOPOHBI APYTUX YYACTHUKOB U PECYpPCHBIC
OTPaHUYCHUS;

* yMEHHE MEHATb U yJIePKUBATh Pa3HbIe MO3UIMH B IO3HABATEIHHON AESITETbHOCTH;

. YyMEHHE IOHMMAaTh U HCIOJIb30BATH MAaTEeMaTHUYECKUE CPEACTBA HAIJSAJHOCTH (PUCYHKH, YEpPTEeXKHM, CXEMbl W JAp.) A WUIOCTpaluH,
UHTEpIIpeTalny, apryMeHTaI1H;

* yMEHHE BBIIBUTATH TUIOTE3HI MPU PEIICHUH YIeOHBIX 3a7a4 U TOHUMAaHUsI HE0OXOIUMOCTH UX MPOBEPKH;

* TOHUMAaHHE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHUS AeMCTBOBATh B COOTBETCTBHUH C MPEATI0KEHHBIM aIrOPUTMOM;

*  CIOCOOHOCTH TUTAHUPOBATH U OCYIIECTBISATH JACSATEILHOCTD, HATIPABICHHYIO HA PEIIeHUE 3a7ad UCCIIeOBATEILCKOTO XapaKTepa.

Kommynuxamuenvie YY/I:

*  pPa3BUTUE CIIOCOOHOCTH OCYIIECTBIATH JEJIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMH (Kak BHYTpH 0Opa30BaTeNbHON
OpraHM3alMM, TaK W 3a €€ IpeleiaMH), MoAOUpaTh MapTHEPOB IS JEIOBOM KOMMYHHUKALIMM HMCXOJS M3 COOOPaKEHUH pe3yJbTaTUBHOCTU
B3aMMOJCHUCTBHS, a HE JINYHBIX CUMIIATUH;

*  IIpU OCYLIECTBJIEHUU TPYNIOBOM pabOThl OBITh KAaK PYKOBOJIMTENIEM, TaK M WIEHOM KOMAaHJbl B Pa3HBIX pOJISIX (Te€HepaTtop WAeH, KPUTHK,
UCIIOJIHUTENb, BHICTYNAIOIINH, S3KCIEPT U T.1.);

*  KOOPAWHUPOBAHME U BBHIIIOJHEHHE PAOOTHI B YCIOBUSIX PEATbHOTO, BUPTYAIILHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

*  pa3BepHYTOE, JOTMYHOE U TOYHOE M3JI0KEHHE CBOEH TOUKHU 3PEHUS C UCIOIb30BAHUEM aJICKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3IKOBBIX CPE/ICTB;

* pacro3HaBaHHE KOH(JIMKTOTEHHBIX CUTYallMi U MPeA0TBpaIIeHne KOHMINKTOB I0 UX aKTHBHOH (ha3bl, BRICTpauBaHKE JEIIOBON M 00pa30BaTEIbHOM
KOMMYHHKAIIUHU, U30€erast JTMYHOCTHBIX OLICHOUHBIX CY>KJICHUH.

IIpeaMeTHbIE pe3y/ibTaThI:
Yuawuiica nayuumca:

Monyas «Anreépa u HaYaJa MaTeMATHYeCKOT0 aHATIN32»



OCO3HaBaTh 3HAYEHHWE MATEMaTUYECKOM HAyKH I pELIeHUs 3aJad, BO3HUKAIOIIMX B TEOPUU M B MPAKTUKE; WMIUPOTY U B TO K€ BpeMs
OTPAaHUYCHHOCTh MPUMEHEHHSI MAaTEMAaTHYECKHUX METOJIOB K aHAJIM3Y U UCCIIEAOBAHUIO MTPOIIECCOB U SIBJICHUM B IPUPOJIEC U OOIIECTBE;

OCO3HABaTh 3HAUEHUE MPAKTUKH M BOMPOCOB, BO3HUKAIOIIMUX B CaMOW MareMaTHKe, Mg (opMHUpOBaHHS M Pa3BUTHS MATeMaTHUYECKOW HAyKH;
HUCTOPHUIO PA3BUTHS MOHATHUS YUCIA, CO3[JaHHUs] MATEMATHYECKOTO aHAJIN3a;

OCO3HaBaTh 3HAUYECHHE HJIeH, METOJOB U Pe3yJbTaTOB alreOphl M MAaTEMAaTHUYECKOTO aHalM3a ISl TOCTPOCHUSI MOJENel pealbHbIX MPOIECCOB U
CUTyaIlui; YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTMKH MaTeMaTHUYECKHX PACCYXKICHHA, UX MPHUMEHUMOCTh BO BCEX OO0IACTAX UYEIOBEUYSCKOU
JIeSITEILHOCTH;

MOHUMATh pa3Inuue TpeOOBaHUU, TMPEIBSIBIAEMBIX K JOKA3aTeIbCTBAM B MaTEMAaTHUKE, E€CTECTBEHHBIX, COIMAIIbHO—KOHOMHYECKUX U
TYMaHUTApHBIX HayKaX, Ha IPaKTHUKE;

pa3BHUBATh MPEICTABICHUE O BEPOSATHOCTHOM XapaKTePe Pa3INYHbIX MPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA;

OTIepUPOBATH MOHATUSMU: OTPE30K, MHTEPBAJ, MOJYHHTEpPBaJ, MPOMEKYTOK C BBIKOJOTON TOYKOMW, Tpaduyeckoe Mpe/CTaBICHHEe MHOKECTB Ha
KOOPJAWHATHOW MIOCKOCTH;

MIPOBOAMTH JOKA3aTENbHbBIE PACCYKICHHUS 1151 000CHOBAHUS HICTUHHOCTH YTBEPKICHHUIA;

OTIEPUPOBATH TIOHATUSAMHU: HATYPATBLHOE YHCIIO, MHOKECTBO HATYpPATbHBIX YHUCEI, IIeJI0€ YHCIIO0, MHOXKECTBO IIEJIBIX YUCEI, OOBIKHOBEHHAs APOOb,
necsTuyHas ApoOb, CMEIIAHHOE YUCIIO, PAllMOHAIEHOE YUCIIO, MHOXKECTBO PAlIMOHANIBHBIX YHCEN, HPPAIMOHAIBHOE YHUCII0, AEMCTBUTEIHHOE YHCIIO,
MHO’KECTBO JICHCTBUTEIBHBIX YHACEII, FEOMETPUYECKAs MHTEPIIPETALMS HATYPAIbHBIX, LIEJbIX, PAIMOHAIBHBIX, IECTBUTEIIBHBIX YHCEIT;

BBIIIOJIHATD OKPYTJICHUE PAlMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEII C 3aJaHHOM TOUYHOCTBIO;

YIOPSA0YMBATh YMCIIA, 3alFICAHHBIC B BHJIE OOBIKHOBCHHOW W JCCSITHYHOW NPOOH, YMCIA, 3alMCAHHBIE C WCIOJIh30BAaHHUEM apu(METHIECKOTO
KBaJpPAaTHOT'O KOPHS;

BBITIOJIHSITH CTAHIAPTHBIE TOXKIECTBEHHBIE IPEOOPA30BAHUS TPUTOHOMETPHUECKUX, HWPPALMOHATBHBIX BHIPAKCHUH;

BJIA/IETh MOHATHSIMH: 3aBUCUMOCTh BEIMYUH, QYHKIUS, QpTYMEHT U 3HaueHue (QyHKIUHU, 007acTh ONpeIeleHUs] 1 MHOYKECTBO 3HAUCHUN (PYHKIINH,
rpaduK 3aBUCUMOCTH, Tpaduk QYHKINHU, HYTU QYHKIUH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA, BO3PACTAHKE HA YHCIOBOM ITPOMEXYTKE, YObIBAaHNE Ha
YHCIIOBOM MPOMEXKYTKE, HanOOJIbIlIee M HAaMEHbIIee 3HaYeHHe QYHKIIMH Ha YUCIOBOM MPOMEXKYTKE, eproandeckasi GyHKIHs, epUol, YeTHAS U
HeuyeTHas! (QYHKIMH; YMETh PUMEHSTh 3TH MOHATHUS MPU PEIICHUN 3a/1a4;

BJIa/IeTh OHATHEM oOpaTHas (PyHKIUS; MPUMEHSTh 3TO MOHATHE NP PEIICHUU 33]1aY;

MIPUMEHSTD MPU PEIICHUU 3a/1a4 CBOMCTBA (PYHKIUI: YETHOCTD, IEPHUOIUYHOCTH, OTPAHUYEHHOCTH;

MPUMEHSTH NP PEIICHUH 3a7a4 MpeoOpa3oBaHus rpapukoB QyHKIINIA;

BJIQJIETh TIOHATUSIMHU YUCIIOBAsI MOCIEA0BATEIbHOCTD, apru(METHIECKass U TeOMETpUUIECKasi IPOTPECCHs;

MIPUMEHSTD NP PEIICHUU 33]]a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON 1 Te€OMETPUUECKON IPOrpecCHii;

BJIAJIETh TTOHATHEM OECKOHEYHO YOBIBAIOIIAs T€OMETPUUECKAsl MPOTPECCUS U YMETh MPUMEHSTh €r0 P PEUISHUH 3a]1ay;

BBITIOJIHATH BBIYHMCICHUS U Hp606p330BaHI/I${ BBIpa)I(eHI/II;'I, CoacpIKalnx ﬂeﬁCTBHTeHBHBIe quciia, B TOM 4YHMCJIC KOPHU HAaTypPaJIbHBIX CTCHCHeﬁ;

BBIIIOJHATb CTAHAAPTHBIC TOXKACCTBCHHBIC Hp€06pa30BaHI/I$[ HppauOHaJIbHBIX BBIpa)KeHI/II\/’I;



OBJIaZICTb OCHOBHBIMU TUIIAMU UPPALUOHAIBHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ " HCPABCHCTB U CTAHAAPTHBIMU METOAAMU UX peH_ICHI/Iﬁ U [IPUMCHATDb UX
IIpu pCUICHUH 3a1a4;

BJIa/IETh MTOHITUEM CTENIEHHAsI PYHKIMSI; CTPOUTH €€ TpapuK U YMETh IPUMEHATh CBOICTBA CTENEHHONW (DyHKLMHU IPU PEILIEHUH 3ajay.

MIEPEBOUTH TPalyCHBIE MEPHI YTIIOB B paJuaHHbIe U HA00OPOT;

CTPOUTH YUCIIOBYIO OKPYKHOCTh Ha KOOPAVUHATHOU IJIOCKOCTH;

OTKJIQ/IbIBATh HA YUCJIOBOW OKPY>KHOCTH 3HAUEHHUS PA3JINYHBIX YTJIOB;

BBISIBIISITH CBSI3b MEXKy I€KapPTOBBIMU KOOPJIAMHATAMHU U KPUBOJMHEHHON KOOPJAMHATON TOYKH HA YUCIOBOW OKPY’KHOCTH;

ONEepUpPOBATh TEPMUHAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, apKCUHYC, aPKKOCUHYC, apKTaHT'€HC, APKKOTAHTEHC;

IIPUMEHATh CBOMCTBA CHHYCAa, KOCHHYCA, TAHI€HCA U KOTAHI'EHCA: 3HAKU 110 YETBEPTAM, COXPAHEHHME 3HAYCHMs IPU U3MEHEHHMM yTila Ha LEJI0e
YHCII0 000POTOB, YETHOCTh KOCHHYCA U HEUETHOCTh CHHYCA, TAHT€HCA ¥ KOTaHTeHCa;

OINPEIEIATh 3HAUCHUsI CHHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCA YIJI0B Ha YHUCIOBOM OKPYKHOCTH;

paboTaTh ¢ TabnuIEel TPUTOHOMETPUIECKHUX (HOPMYIT;

MMOHUMATh CYITHOCTh, 3aMUCh U MTPUMEHEHHE (HOPMYJT IPUBEICHHS,;

BJIA/ICTh [OHATHAMH TPUrOHOMeTprdeckue Gynkuuu: Y —SINX,Y=COSX,y=1gX, Y=CIgX . crpouts ux rpaUKu ¥ yMETb IPUMEHSTb CBOHCTBA
TPUrOHOMETPUYECKHX (DYHKIMIA IPHU PEIeHHH 3a/1a4;

IPUMEHATH (POPMYJIbI CIIOKEHHS IPU NPeoOPa30OBaHUU TPUTOHOMETPUUYECKHUX BBIPAKEHMIA;

IIPUMEHSATH (HOPMYJIbI IBOMHOIO apryMeHTa B paboTe ¢ TPUrOHOMETPUYECKMMH BBIPAKEHHAMM;

IPUMEHATH (POPMYJIbI HOHMKEHHUS CTENEHH B paboTe ¢ TPUTOHOMETPUYECKUMH BHIPAKECHUIMU;

Ipe0Opa30BLIBATH CYMMBI TPUTOHOMETPUYECKHX (DYHKIUIA B IPOM3BEICHNS;

peoOpa3oBbIBATH IIPOU3BEIEHHS TPUTOHOMETPUYECKUX (YHKIUIA B CyMMBI;

1pe06pasoBbIBaTh Bblpakennss A SIMX+BCOSX g pyny Csin(x+t)

MIPAaBUJIBHO HAXOJUTh 3HAYEHUS! apKCUHYCOB, aPKKOCHHYCOB, aPKTAHICHCOB M aPKKOTAHT'€HCOB YHUCET;
MPUMEHSTH COOTBETCTBYIOIINE (POPMYIIBI PEIICHHSI TPOCTEHIITIX TPUTOHOMETPHUIECKUX YPaBHEHHIA;
BBISIBJIATH CPE/IM POCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH YaCTHbIE CIy4au;

MPUMEHSATH K Pa3IHYHBIM TPUTOHOMETPUYECKHM YPaBHEHHSIM OTPEICTICHHBIC METO/IbI X PEIICHHs: BBEJICHUE HOBOW MTEPEMEHHOM, pa3ioKeHne Ha
MHOYHUTEJIH, BBEJCHNE BCIIOMOTaTeIbHOIO apryMeHTa;

pelaTh OJTHOPOIHBIC TPUTOHOMETPUYECKHE YPABHEHUS Pa3IMUHBIX CTETICHEH;

BJIAJIETh MOHATUSAMU: IPOU3BOAHASA (PYHKIIMU B TOUKE, IPOU3BOIHAS (PYHKIIUHY,

BBIUUCIISATH TIPOU3BOHBIE SJIEMEHTAPHBIX (DYHKIMIA U X KOMOMHALINH;

IPUMEHSATH MpaBuia TudepeHpoBanus GyHKINHT;

10JIb30BaThCS (POPMYIION BBIUMCIICHUS TPOU3BOIHON CIOKHOM (PyHKUINU;

MPUMEHSATh F€OMETPUUECKUH U (PU3NYECKHUI CMBICIIBI IPOU3BOIHOM HA MPAKTHKE;

MCCIIeI0OBaTh (PYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI;



®  CTpPOUTh rpa)MKu U MPUMEHATH K PELICHUIO 3ajay, B TOM YHCJIe C TapaMeTpoM;
® RBIAJETh NOHATHEM KacaTelbHas K rpaduKy QyHKIUH U yMETh IPUMEHSATH €T0 MPH PEIICHUHN 3a1a4.

Yuamuftc;l noJiydum 603MO)NCHOCHb HAYUUMbCA?
¢ OIICpHUpOBATH MMOHATUCM ONPCACICHUA, OCHOBHBIMH BHJIaMU OHpeI[eJIeHI/Ifl, OCHOBHBIMH BUAAaMHU TCOPEM,
¢ NOHHUMATh CYThb KOCBCHHOT'O NOKAa3aTCJIbCTBA,
¢ OIIepHupoBaTh YHUCIIOBBIMU MHOKCCTBAMU IIPpHU PCHICHUU 3a1a4,

*  BBIIOJHATH TOXKIECTBEHHBIE MPE0OPa30BaHUS TPUTOHOMETPHUYECKUX U HPPALIMOHATBHBIX BBIPAKECHHH;

*  BJAJETh MOHATHEM aCUMOTOTHI M YMETh €ro MPUMEHATH IPU PEIICHUH 3a/1a4;

*  CcBOOOJHO BIIAJIETh CTAaHJAPTHBIM ANIapaTOM MAaTEMaTHYECKOTO aHaIN3a Ul BBIYHUCICHHUS MPOU3BOAHBIX (DYHKIIMHU OJHON IIEPEMEHHOI;

* muddepeHIHPOBaTH TPUTOHOMETPHUECKUE B 00paTHBIE TPUTOHOMETPUYECKHE (PYHKIINY;

* CcBOOO/IHO NPUMEHSATH aNlapaT MaTeMaTHYECKOTO aHAM3a Ul MCCIEAOBaHUS (QYHKIMH M MOCTPOSHHS IpauKOB, B TOM YHCIE MUCCIECJOBAHHUSI Ha
BBIITYKJIOCTb;

*  YMETb IPUMEHSATH IPU PEIICHUH 3a/1a4 CBOMCTBA HEMIPEPHIBHBIX (QYHKIUH.

Hcnonvzoeams npuoﬂpemeuuble 3HAHUA U YMEHUA 6 npakmuuecxoﬁ OessmelbHOCmU U NOBCEOHEBHOU MHCUZHU 01

®  TEOPETHKO-MHOXECTBCHHOTO SI3bIKA W SI3bIKA JIOTUKU JUIS OMHMCAHUWsS PEANBbHBIX TPOIECCOB W SIBICHUW, MPH PEIICHUM 3a1ad JPYTUX Y4eOHBIX
NPEMETOB;

®  JJOKa3aTeNbHBIX PACCYKICHUH B CUTyaIUsIX MOBCEAHEBHOMN )KHU3HU, IPU PEIICHUH 33]1a4 U3 JIPYTUX MIPEIMETOB;

® 3aNKCH, CPAaBHEHUSI, OKPYTJICHUS YUCIIOBBIX JTAHHBIX PEATbHBIX BEJIMYHMH C UCIIOJIb30BAHUEM PA3HBIX CHCTEM M3MEPCHUS;

® ompejaeseHUs TO rpaduKaM ¥ HCIIOJIB30BAHUS MPHU PEUICHHS MPUKIIAJHBIX 33/1a4 CBOMCTB PEAIbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAMOOJBITNE H
HAMMEHBIIINE 3HAYCHUS, TPOMEKYTKH BO3pACTaHUs U yObIBaHUS (DYHKIMH, POMEKYTKH 3HAKOIIOCTOSHCTBA, aCUMIITOTHI, TOUYKH Teperuoa, nepuos
U T.IL);

® WHTEPIPETUPOBAHMS CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOW CUTYAIIUH;

® ompezaeneHus Mo TpadukaM TPOCTCUITUX XaAPAKTEPUCTUK TEPUOJUICCKUX TPOIECCOB B OHMOJOTHH, DKOHOMHUKE, MY3bIKE, PaJUOCBSI3A H JIp.
(amMmIuTy 2, MEpUoO U T.11.),

® pemeHus NPHUKIATHBIX 337a4 W3 OWOJIOTHH, (PU3UKHA, XUMHH, SKOHOMHKH W JAPYTUX TPEIMETOB, CBSI3aHHBIX C HCCIICIOBAHHEM XapPaKTEPUCTHUK
TIPOIIECCOB; MHTEPIIPETUPOBAHHUS MTOJTYUYCHHBIX PE3yJIbTAaTOB;

® [IPAKTHYECKHX PACUYETOB MO PopMyJiaM, ¢ UCTIOIB30BaHUEM IPH HEOOXOJUMOCTH CITPABOYHBIX MAaTEPHAIIOB, KAIBKYJIATOPA, KOMITBIOTEPA;
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MOCTPOEHUS U UCCIIEAOBAHMS MPOCTEHIINX MaTEMaTHUYECKUX MOJIETIEH;

ONMCAaHMS ¥ UCCIETOBAHMS C TOMOIIBIO U3YYaeMbIX MOHATHUN pPEATbHBIX 3aBUCUMOCTEN;

MHTEpIpETaluM pe3yJIbTaTOB PEUICHUs 3aJau ¢ yYeTOM OTpaHUYEHUH, CBA3aHHBIX C peajJbHbIMU CBOMCTBAMHU PacCMaTPUBAEMBIX IPOLIECCOB
U SIBJICHUI;

pelleHus] TeOMETPUUECKNX, (PU3NYECKUX, IKOHOMUYECKUX U JIPYTUX MPUKIATHBIX 3a/1ad, B TOM YHCIE C UCHOJIb30BAaHUEM IMPU HEOOXOAUMOCTH
CIIPABOYHBIX MAaTEPUAIIOB.

Monyas «I'eomeTpus»

Yuawuiica nayuumca:

[IOHMMAaTh 3HAYCHHE T€OMETPUU Ul PELICHUS 3a/1a4, BOSHUKAIOIIMX B TEOPUU U B MPAKTHUKE; LIUPOTY IPUMEHEHUS T'€OMETPUYECKUX 3HAHUM K
aQHAJIM3Y U UCCIIEOBAaHUIO PealIbHBIX MTPEIMETOB U ABJICHUI B MPUPOJIE U OOILECTBE;

MIOHUMATh 3HaUCHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMOM reOMeTpuH, /Ui (OPMUPOBAHUS U Pa3BUTHUSA T'€OMETPUU KaK MaTeMaTHYECKOM
HayKU;

UMETBH IIPEACTABICHHUS O BO3MOKHOCTU T'€OMETPUU ISl OIUCAHUS CBOMCTB PEaIbHbIX NIPEAMETOB U UX B3AaUMHOI'O PACIIOIOKECHMUS;

OCO3HaBaTh pPOJb AKCMOMATHKM B TE€OMETPHUH; BO3MOXKHOCTH ITOCTPOEHHS T'€OMETPUYECKHX TEOPUMl Ha aKCMOMATHYECKOM OCHOBE; 3HAYCHUE
AKCMOMATHKH [T APYTUX 001acTei 3HaHUS U JUIs IPAKTUKY;

pasnuyath TpeOOBaHUs, MPEABIBISEMBIEC K I0Ka3aTEIbCTBAM B T€OMETPHUH, alredpe, eCTECTBEHHbBIX, COLUATbHO—3KOHOMUUYECKUX U TYMaHUTAPHBIX
HayKaxX, Ha IPAaKTUKE;

HCCJIEJIOBATh YEPTEKH, BKIIOYas KOMOMHAIMU (QUryp, WU3BIIEKATh, HHTEPIPETHUPOBATh U MpPeoOpa3oBbIBaTh MHGOPMAIUIO, MPEJICTABICHHYIO Ha
yeprexax;

pemaTh 3a/1a4u FeOMETPUUYECKOr0 COJIEpKaHUs, B TOM YHCJIE B CUTyalUsAX, KOIJa aIrOPUTM PELICHUs HE CIENYET SBHO M3 YCJIOBHS, BBINOJIHATH
HEOOXOJIMMBbIE JJISl peIIeHUs 3a/1lauM JOTMOJHUTEIbHbIE IMOCTPOEHUS, UCCIIEI0BAaTh BO3MOXHOCTb MPUMEHEHHUS TeopeM U (opMys JUIs pelieHHs
3a1a4;

yMeThb (POPMYIHPOBATH U JOKA3bIBaTh T€OMETPUUECKUE YTBEPIKICHHUS;

UMETh MpeACTaBICHUS 00 aKCHOMAaX CTEPEOMETPHUH U CIEACTBUAX U3 HUX U YMETh IPUMEHATh WX MPHU PEUICHUH 3a/1aY;

HMETB IIPEACTABIICHUE O CKPELIUBAIOIIMUXCA NPSMBIX B IIPOCTPAHCTBE U YMETh HAXOAUTH YIOJI U PACCTOSHUE MEXKIY HUMU;

MPUMEHSATH TEOPEMBI O MAPAJUIETBHOCTH IPSIMBIX U INIOCKOCTEW B POCTPAHCTBE IPH PELICHUH 33/1aY;

YMETh NPUMEHATH NapalljielbHOE POSKTUPOBAHUE [T 300paskeHus puryp;

YMETh IPUMEHSATH MEPIEHANKYISIPHOCTH MPSIMOM U IUNTIOCKOCTH IIPH PELICHUH 33]1a4;

BIAJCTh IMOHATUAMHU OPTOTOHAIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE U UX MPOEKIMH, YMETb IIPUMEHATH TEOPEMY O TpeX MEPIEeHIUKYIsApax IpU
peneHny 3a1ay;
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® BIAJETh MOHATUSAMH PACCTOSTHHE MEXy (pUTrypamMH B IPOCTPAHCTBE, OOLIMIA MEPIEHAUKYIISIP ABYX CKPEIIHMBAIOLIMXCS NPSMBIX U YMETh IPUMEHSATh

UX MPU PELICHUH 3a/aY;

BJIAJIETh NIOHATHEM YTOJI MEXy MPSMOM U MJIOCKOCTBIO U YMETh IPUMEHSATH €r0 IIPU PEILIEHUH 3a1a4;

BJIAJETh MOHATHAMU ABYTPAHHBIN YIOJl, yTOJI MEKIY IUNIOCKOCTSMH, MIEPIEHANKYJISIPHBIE INIOCKOCTA M YMETh IPUMEHATh UX MPH PEIICHUH 33/aY;

BJIA/IETh NOHATHUSAMH KacaTelbHbIE IPSAMBIE U IIJIOCKOCTU U YMETh IIPUMEHSATH UX IIPU PEIICHUU 3a]aY;

pacro3HaBaTh Ha 4YepTEKax M MOACIAX NPSIMOM M HAKIOHHBIM Iapajulelenunes, MPsAMYI0 U HAKIOHHYIO IPU3MBI, MUPAMHUIY, YCECUEHHYIO

nUpaMUly, IPAaBUIBHYIO IPU3MY U IUPAMH]Ty; COOTHOCUTB 3TH TpEXMEpHbIE 0OBEKTHI C UX ONUCAHUAMHU, H300paKEHUAMU;

® p300paxarh NMPSMON M HAKJIIOHHBIN MapajlieNenunie]], NpsMyI0 U HAKIOHHYIO MPU3MBbI, IUPAMUY, YCEUEHHYIO NMUPaMHy, IPABUIIbHYIO NPU3MY U
UpaMULYy;

® CTPOMUTH CEYEHHUS NPAMOrO M HAKIOHHOIO IMapajuleJenuIe OB, IPSIMOM M HAKIOHHOM INMPU3M, NMUPAMHJBI, YCEYEHHONW MHMPAMHJIbI, IPABUIBHOU

IIPU3MBI U TUPAMUIBL;

pa3nyaTh ¥ aHAIM3UPOBATh B3AMMHOE PACIIOJIOKEHUE OCHOBHBIX MHOTOI'PAaHHHUKOB B IIPOCTPAHCTBE;

BBIUNCIIATH ILIOLAAb [IOBEPXHOCTH MIPSIMOTO U HAKJIOHHOTO MapajlIeNeNuIIeOB;

BBIYMCIIATH IUIOIIA/(b IOBEPXHOCTH MIPU3MBIL;

BBIUNCIIATH IUIOIAAb [IOBEPXHOCTH NMUPAMUIBI U YCEUEHHOW MUPaMUIbI;

UMETH MpeACTaBIEHUE O Teopeme Diliiepa, MpaBUIIbHBIX MHOTOTPaHHHUKAX;

CTPOUTH CEYEHHS] MHOTOIPAaHHUKOB C UCIOJIb30BaHUEM PA3JIMYHBIX METOJIOB, B TOM YHCJIE U METOJA CIIE0B.

Yuamm"lc;l noJiydum 603MO)NCHOCHb HAYUUMbCA?

* HUMeTh IpeJCcTaBleHne 00 aKCHOMATHYECKOM METOJIE;

*  BJIQJICTh MOHITUEM I'€OMETPUYECKHE MECTA TOUYEK B MPOCTPAHCTBE U YMETh MPUMEHSATh UX JUJIs PELICHUS 3a]1a4;

* yYMeThb NPUMEHSTH AJIs PEIICHMs 3aJady CBOMCTBA IUIOCKMX M JBYIPAHHBIX YIJIOB, TPEXTPAHHOIO Yrja, TEOPEMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YTJIa;

*  HUMETh IPEACTaBICHHUE O TUIOWAAN OPTOrOHAIBHOM NMPOEKLINH;

*  HMETh IPEACTABICHHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJI€ U IPUMEHSTh CBOMCTBA INTOCKUX YIJIOB MHOTOTPAHHOIO YIjla IIPU PEIICHUH 3a]a4;

*  BJAJETh MOHATHUEM MEPINEHIUKYISIPHOE CEUYEHUE MTPU3MbI U YMETh IPUMEHSTH €TI0 IIPU PELICHUU 33]1a4;

*  UMEThb IPEACTABICHHUE O JBOMCTBEHHOCTH MPABUIILHBIX MHOTOTPAHHHUKOB;

* BJAAETh MOHATUSMU LEHTPAIbHOE W MapajUIeIbHOE NPOECKTUPOBAHME W NPUMEHSATh MX MPHU MOCTPOCHUHU CEYEHUH MHOTOTPAHHHUKOB METOJO0M
MPOEKIINH;

*  MMETh NPEICTABICHUE O Pa3BEPTKE MHOTOTPaHHUKA U KpaTyalIleM yTH Ha MOBEPXHOCTH MHOTOTPaHHUKA;

* yMETh pelaTh 33Ja4u Ha IJIOCKOCTH METOJaMHU CTEPEOMETPHUH.

Hcnonvzoeams npuoﬁpemermbte 3HARUA U YMECHUA 6 npaxmuuecxoﬁ 0esAMENbHOCMU U NOBCEOHEBHOU HCUSHU ONA:
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OTMCAHUs PeabHBIX CUTYaIUil Ha S3bIKE TEOMETPHH;

pellleHus] TMPaKTUYEeCKUX 3a/lady, CBS3aHHBIX C HAXOXJICHHEM TIE€OMETPHUYECKUX BEIWYMH (HCHOJB3YS MPH HEOOXOAMMOCTH CHPAaBOYHHUKH U
TEXHUYECKUE CPECTBA);

MOCTPOCHUHN T€OMETPUIECKUMU HHCTPYMEHTaMU (JIMHEHKa, YrOJIbHUK, IUPKYJIb, TPAHCTIOPTHD);

COCTaBIICHUS C WCIOJIB30BAHUEM CBOWCTB T'€OMETPUYECKUX (DUTYp MATeMaTHUYECKHX MOJEJeH NI pelIeHUs 3aqad MPaKTHUYeCKOro Xapakrepa U
3a/1a4 U3 CMEKHBIX JUCUHUIUINH, UCCIEIOBAaHUS MOTYYSHHBIX MOJENIel M MHTEepIpEeTaIli pe3yIbTara.

11 kaacce

JInuHOCTHBIE pe3yJIbTaThI:

BOCITUTAHHE POCCUICKOM TPayKIaHCKON MACHTHYHOCTHU: MAaTPUOTH3Ma; TOTOBHOCTH K CIIy)eHHI0 OTEUeCTBY, €ro 3alliTe; OCO3HAHUS POCCHICKOM
UJICHTHYHOCTH B TOJUKYJIBTYPHOM COIIMYME; YyBCTBA MPUYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOIHOCTH POCCHIICKOr0O Hapoa U cyapbe Poccnu;

MHPOBO33pPEHHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH, 3HAYMMOCTU HAYKHU, TOTOBHOCTh K HAayYHO-TCXHHUYECKOMY
TBOPYECTBY, BIaJCHUE JOCTOBEPHOW WH(OpPMAIME O TMEepeloBbIX JOCTHKEHHSX M OTKPBITHSAX MHPOBOW U OTCUECTBCHHOH HAayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO, CAaMOOOPa30BaHHIO M CAMOBOCHHMTAHUIO B COOTBETCTBHH C OOILICYCTIOBCYCCKUMHU LICHHOCTSIMH U
UjieaiaMu TPaKIaHCKOTO OOIIECTBA;

TOTOBHOCTh M CIOCOOHOCTH K 0OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha TPOTSHKCHHH BCEH JKM3HH, CO3HATENLHOEC OTHOIICHUE K
HENPEePBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHON MPOPECCHOHAIBHON U OOIIECTBEHHOM e TEIIbHOCTH,

OpHEHTAlUs 00YUYArOLIMXCS Ha PEATH3aLUI0 MO3UTHBHBIX KU3HCHHBIX MEPCIICKTUB, HHUIUATHBHOCTD, KPEATHBHOCTB, TOTOBHOCTh M CHOCOOHOCTB K
JMYHOCTHOMY CaMOOTIPE/ICIICHHIO, CIIOCOOHOCTh CTABHUTH LIEJIN M CTPOUTH KHU3HECHHBIC TLIaHbI;

TOTOBHOCTh K JIOTOBOPHOMY DEryJIHPOBAaHUIO OTHOIICHWI B TpYINe WIA COLUMAIbHON OpraHM3alyd; TOTOBHOCTh OOYyYaroUmIMXCS K
KOHCTPYKTUBHOMY YYacTHIO B MPUHATUU PELICHUH, 3aTPAarvBalOIIMX MX MpaBa U WHTEPECH], B TOM YHCIE B PA3IUYHBIX (hopMax oOIIeCTBEHHOU
CaMOOpraHu3alluy, CaMOYIPaBICHHUs, OOIECTBEHHO 3HAYUMOIT JIeATEIbHOCTH;

OCO3HaHHBII BEIOOP OyayIei mpodeccun Kak MyTh U CIIOCO0 peain3aiii COOCTBEHHBIX KH3HECHHBIX IJIAHOB,
TOTOBHOCTh OOYYarOUIMXCsl K TPYIOBOW Mpo(ecCHOHATBHON JEATEIbHOCTH KaK K BOBMOXKHOCTH Y4YacTHs B PEIICHUH JIMYHBIX, OOLICCTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAITMOHATBHBIX TPOOIIEM;

HPABCTBCHHOC CO3HAHHME M IOBEACHHE HAa OCHOBE YCBOCHHS OOIICYCIIOBEYCCKHX IICHHOCTEH, TOJEPAHTHOIO CO3HAHHMS W TIOBCICHUS B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH H CIIOCOOHOCTH BECTH Auanor ¢ ApyruMu JroAbMHU, IOCTUIaTb B HCM B3aMMOIIOHHUMAHUA, HAXOAWUTHh O6HII/IC
LeJIM ¥ COTPYAHUYATH JUIS UX JOCTHKCHUS,

pa3BUTHEC KOMIICTCHIIMH COTPYAHUYECTBA CO CBEPCTHHKAMH, JCTHMH MIIAJIIETO BO3PAcTa, B3pPOCIBIMH B 00pa30BaTEIbHOW, OOIIECTBEHHO
TOJIC3HOM, Y4eOHO-HCCIIeI0BATEILCKOM, IPOSKTHON M APYTUX BHIAX JCATCIBHOCTH.

YMCHHUE SICHO, TOUHO, I'PaMOTHO H3JIaraTb CBOU MBICJIN B YCTHOI>'I W TTHUCbMEHHOM peuH, NMOHNUMATh CMBICJI MTOCTaBJIICHHOM 3aaa4u, BBICTPAHWBATHb
apryMeHTAIINI0, TPUBOAUTD IIPUMEPBI K KOHTPIIPHUMEPHI;
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* MpeJCTaBICHHE O MaTeMaTHYECKOW HayKke Kak cdepe uenoBedecKoil AeATeNbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HAUMMOCTH Ul pa3BUTHS
LIVBUJIN3ALNY;

* KpPEaTUBHOCTb MBIILICHUS, MHULUATUBA, HAXOAYUBOCTb, aKTUBHOCTb IIPH PELICHUU MAaTEMaTUYECKUX 3a/1a4;

* KPUTUYHOCTH MBILIUICHUS, YMEHHE PACIIO3HABATh JIOIMUECKNE HEKOPPEKTHBIE BHICKA3bIBaHUS, OTIMYATh THIIOTE3Y OT (paKTa;

* YMEHHE KOHTPOJIMPOBATH MPOLECC U Pe3yJIbTaT yueOHOH MaTeMaTHu4ecKoi e TeIbHOCTH;

*  CIOCOOHOCTH K AMOIIMOHAIBHOMY BOCHPHITHIO MATEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy KICHHM.

MertanpenmeTHble pe3yJibTaThI:
Pecynamuenvie YY/I:

*  CIOCOOHOCTh CAaMOCTOSITEILHO OOHApYKHMBaTh W (HOPMYJTUPOBATH YUEOHYIO MPOOJEMY; OMpENeNsITh Ielh Yy4eOHOW NeSTeTbHOCTH, 3a/1aBaTh
napamMeTpsl U KpUTEPUH, MO KOTOPHIM MOXHO ONpEAEINTh, YTO IeNb JOCTUTHYTAa; CTaBUTh M (OPMYJIHPOBAaTH COOCTBEHHBIE 3a/laud B
00pa3oBaTeNFHON JACATEIIEHOCTH M JKU3HEHHBIX CUTYAaIlUsAX; pa3BUBAaTh MOTHBBI H MHTEPECHI CBOCH IMO3HABATEIIHHOM 1A TEITLHOCTH,

*  OIICHMBAThb BO3MOJKHBIE TOCIEACTBUS JIOCTHM)KEHUS TOCTABICHHOM IENU B JESITEIbHOCTH, COOCTBEHHOMN JKU3HU U JKU3HU OKPYKAIOUIUX JIIOJCH,
OCHOBBIBASICh Ha COOOPaKEHHSIX ITUKHA U MOPAJIH;

*  CIIOCOOHOCTH CAMOCTOSITENILHO TUIAHMPOBAThH aJIbTEpPHATUBHBIC MYTH JTOCTH)KEHUS 11eJIei, 0CO3HaHHO BbIOMpaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI
peleHs y9eOHbBIX U MI03HABATEIbHBIX 33/1a4;

* OLEHMBAThH PECYPCHI, B TOM YHCIIE BpeMs U Jpyrue HeMaTepHalbHbIe peCcypchl, HEOOXOAMMBIE JUIs JOCTHKEHHS MMOCTABICHHON 1IeNH;

*  OpraHu30BBIBaTh A((PEKTUBHBIN MOMCK PECYPCOB, HEOOXOIMMBIX JIISl TIOCTHYKEHHUS TIOCTABIICHHOH T1ETIH;

*  CONOCTABJIAThH MOJXYYEHHBIA pPe3yNbTaT AEATEILHOCTH C TIOCTABICHHOH 3apaHee 1eNblo;

*  yYMEHHE COOTHOCHTH CBOM JICHCTBHS C TUIAHUPYEMBIMH pe3yJbTaTaMH, OMpPEICIsTh CIIOCOOBI JACHCTBUI B paMKax NPEIJIOKECHHBIX YCIOBHH U
TpeGoBaHuii;

* yYMEHHE OCYIIECTBIISATH KOHTPOJIb IO 00pa3Ily U BHOCUTH HEOOXOANMbIE KOPPEKTHBEI B COOTBETCTBHU C M3MEHSIOIICHCS CUTYaIHeH;

*  CNIOCOOHOCTbH a/IeKBATHO OLEHMBATH MPABUIBHOCTH MJIM OIIMOOYHOCTh BHITIOJTHEHUS yueOHOM 3a1a4un, €€ 0OBEeKTUBHYIO TPYJHOCTh M COOCTBEHHBIE
BO3MOXKHOCTH €€ pelIeHus;

*  yYMEHHUE OMNpeNeNiTh MOHATHSA, CO3AaBaTh 000OIIEHNUs, YCTaHABINBATh aHAJIOTUH, KIacCU(UIIMPOBATH, CAMOCTOSATEILHO BBIOMPATh OCHOBAHUS U
KPUTEPHH IJIs1 KITACCUPUKAIIAM;

* yMEHHUE yCTaHaBJIMBATh MPUYMHHO-CJIEJICTBEHHBIEC CBSI3U; CTPOUTH JIOTHUECKUE PACCYKIACHUS, YMO3AKIIOUEeHUsS (MHIyKTUBHBIC, IeAYKTUBHBIC U IO
AQHAJIOTUN) U BBIBOJIBL;

. YMEHHUS CO3/1aBaTh, NPUMEHATh M NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA, MOJEIM U CXEMbl Ui peIIeHUs Y4eOHBIX |
MI03HABaTEIFHBIX 33/1a4.

14



Ho3nasamenvnuvie YY/I:

dbopmupoBaHre y4eOHOW M OOIIENOIH30BATEILCKOW KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHMsS HH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
texHonoruit (MKT-komneTeHTHOCT);
MepBOHAYAJIbHBIE TTPEICTABICHHSI 00 HUCIX M O METO/IaX MaTeMAaTUKHU KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKHU, O CPEJICTBE MOJICITHPOBAHUS
SIBJICHUM U TIPOLIECCOB;
yYMEHHE BHJIETh MAaTEMAaTHUUYECKYIO 3a7]a4y B KOHTEKCTE IMPOOJIEMHOM CUTyaIluu B IPYTUX TUCHUIINHAX, B OKPYXKaIOMIEH KU3HU;

MOWCK M HAXOXJECHHWE OOOOIICHHBIX CIMOCOOOB pEIICHUS 3aJad, B TOM YHUCIIE, OCYIIECTBICHHE PAa3BEPHYTOro HMH(OPMAIMOHHOTO TOWCKA U
MMOCTAaHOBKA Ha €ro OCHOBE HOBBIX (YUEOHBIX U MTO3HABATEIBHBIX) 3a/1a4;

KPUTHYECKOE OILCHUBAHUE WM WHTEPIPETHPOBaHHE WH(GOPMALMK C PAa3HBIX IMO3MUIMK, paclo3HaBaHWe W (PUKCHUPOBAHUE IMPOTUBOPEUHUS B
WH()OPMAITMOHHBIX UCTOYHUKAX;
MCII0JIb30BAHUE PA3TUYHBIX MOJCIIBHO-CXEMaTUUYECKUX CPEJICTB JIJIsl TPEICTABIICHHS CYIIECTBEHHBIX CBA3€H M OTHOILIEHUH, a TaK)Ke MPOTUBOPEUUH,
BBISIBJICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX;

HAXOXXJEHUE M MPUBOJ KPUTHUECKUX apryMEHTOB B OTHOIICHUHM JEHCTBUUA M CYXXJEHUU JPYroro; CHOKOMHOE M Pa3yMHOE OTHOIICHHE K
KPUTUYECKUM 3aMEYaHUsIM B OTHOIICHUH COOCTBEHHOTO CYXKJICHHUS, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJI 32 paMKHU y4eOHOT0 IIpeIMeTa M OCYIIECTBICHUE IIEICHAIIPABICHHOTO TIOMCKA BO3MOKHOCTEH JIJIsl IMIUPOKOTO TIEPEHOCa CPEJICTB U CIIOCOOOB
JIEHCTBHS;

BBICTpaBaHWE WHIWBUyAIbHOW 0OO0pa30BaTEIbHOM TPAEGKTOPUH, C YUYETOM OrPAHMYEHUS CO CTOPOHBI JPYTUX YUYACTHUKOB M PECYypCHbIC
OTpaHUYCHUS;
YMEHHUE MEHATDH U YACP>KUBATh pa3HbIe MO3UIIMH B TIO3HABATEIbHOM €SI TEILHOCTH;

yMEHHE [OHUMAaTb M HCIOJb30BaTh MaTEeMaTHMYECKHUE CPEJCTBA HArJISAHOCTH (PUCYHKH, YEepTEXH, CXEMbl U Jp.) JUId WUIIOCTpaIUH,
UHTEPIPETALUU, apIyMEHTALUH;
YMEHHE BbIJBUTAaTh TMIIOTE3bI PU PELIEHUH YU€OHBIX 337a4 U IOHUMaHUSI HEOOXOAUMOCTH UX IIPOBEPKU;
[IOHMMAaHUE CYIIHOCTU aIrOPUTMUYECKUX NPEAINUCAHUN U YMEHUS JEHCTBOBATh B COOTBETCTBUU C IIPEIJIOKECHHBIM AJITOPUTMOM;
CIOCOOHOCTh IJIAHUPOBATH M OCYIIECTBIIATh ACATEIBHOCTD, HAIIPABICHHYIO HAa PEILICHHUE 3a/]au UCCIIEI0BATENbCKOIO XapaKTepa.

Kommynuxamuenwvie YY/[:

pa3BUTHE CIOCOOHOCTH OCYIIECTBIATH JEIIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIHBIMU (KaK BHYTpU 00Opa3oBaTEIbHOM
OpraHu3alli¥, TaK W 3a €€ TpeaeramMu), MoaAOupaTh MAPTHEPOB IS JEJIOBOM KOMMYHHUKAIIMM HCXOJI W3 COOOPAKEHHWHA PE3yJIbTaTUBHOCTH
B3aUMOACUCTBHS, a HE JIUYHBIX CUMIIATHM;

MPU OCYIIECTBICHUH TPYNIOBOW pabOThl OBITh KaK PYKOBOAWUTETEM, TaK W WICHOM KOMAaHJIBI B Pa3HBIX POJIAX (TeHepaTop WIeH, KPUTHK,
WCIIOJIHUTENb, BHICTYMAONINHI, 3KCIEPT U T.1.);
KOOPJIMHUPOBAHHUE W BHITIOJIHEHHE PA0OTHI B YCIOBUSAX PEAIBHOTO, BUPTYIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
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pa3BepHYTOE, JOTMYHOE U TOUYHOE M3JI0KEHUE CBOCH TOUKHU 3pEHHUs C UCIOIb30BAHNUEM a/IeKBATHBIX (YCTHBIX U MUCbMEHHBIX) S3bIKOBBIX CPEJICTB;
pacrio3HaBaHHe KOH(PJIMKTOTEHHBIX CUTYAIMid U TIPEAOTBpaIIeHne KOH(INKTOB 0 UX aKTHBHOH (ha3bl, BRICTpaWBaHKE JEIIOBON M 00pa30BaTEIbHOM
KOMMYHHKAIIUHU, U30€eras JMYHOCTHBIX OLIEHOUHBIX CY>KJICHUH.

Monyas «Ajredpa u HayajIa MaTeMATHYECKOI0 AHAJHU3A)»

Bbll’lyC‘KHuK Haysumcs:

OCO3HAaBaThb 3HAYEHHE MATEMAaTUYECKOW HAyKM Ul pElIeHUs 3a]ad, BO3HUKAIOIIMX B TEOPUM U B IPAKTUKE;, LIUPOTY U B TO K€ BpeMsd
OTpaHMYEHHOCTh PUMEHEHUS MaTEMaTUYECKUX METOJ0B K aHaJIU3y U UCCIIEIOBAHHIO IIPOLIECCOB U SIBJICHUM B IPUPOJE U OOIIECTBE;

Ha OCHOBE MAaTe€MaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOAE XapaKTEpU30BaTb KPAaCOTy MU COBEPLICHCTBO OKPY’KAIOIIEr0 MHpa U IPOU3BEACHUU
HCKYCCTBA;

0CO3HaBaTh 3HAU€HHE NMPAKTHKH M BOIPOCOB, BO3HUKAIOUIMX B CaMOW MaTeMaTuke, i (OPMUpPOBAHMS M pPa3BUTHS MaTeMaTHUECKOW HAyKH;
VCTOPHIO PAa3BUTHUS MOHATHUS YUCIIA, CO3/IaHNS MATEMATHYECKOT0 aHAJIN3A;

0CO3HaBaTh 3HAUYEHHUE WIEH, METOJIOB U pe3yJIbTaTOB alreOpbl U MaTEeMAaTUYECKOIO aHAIM3a AJIS MOCTPOEHHsS MOJENel pealbHbIX MPOLECCOB U
CUTyalluli; yHHMBEpPCAIbHbIA XapaKTep 3aKOHOB JIOTUKM MaTE€MaTHYECKHX pacCyXIE€HUH, MX MPUMEHHMOCTb BO BCEX OO0JACTAX 4YEIOBEUECKOMN
JeATEIbHOCTH;

NOHUMATh pa3inyue TpeOOBaHUM, NPEIBABISIEMBIX K JOKa3aTelIbCTBaM B MaT€MaTUKE, €CTECTBEHHBIX, COLUAIbHO—IKOHOMHUYECKUX H
T'YMaHUTAapHBIX HayKaX, Ha IIPAKTUKE;

Pa3BUBATH MPEACTABICHUE O BEPOSATHOCTHOM XapaKTepe PA3IIMYHBIX MPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEro MHUPA;

UCIIOJIb30BaTh OCHOBHBIE METO/BI 1I0Ka3aTeIbCTBA, IPOBOIUTH 10KA3aTEIbCTBO U BBIIIOIHATH OIIPOBEPKECHHUE;

IIPUMEHATh OCHOBHBIE METOBI PEILICHUS MAaTEMATUYECKUX 3a/1a4;

IIPUMEHATH [IPOCTEHNIINE IPOrPAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUM MaTEMaTUYECKHUX 3a/1a4;

MOJIb30BaThCS MPUKIIAIHBIMU IPOrPaMMaMH U IIPOrpaMMaMy CUMBOJIbHBIX BBIYUCIIEHUH JUI UCCIIEI0OBAaHHUS MaTEMATUUYECKUX OOBEKTOB;

UMETBH IIPEACTABICHUE O BKJIAJIE BBIAAIOLIUXCS MATEMAaTUKOB B Pa3BUTUE HAYKU;

IIOHMMAaTh POJIb MaTEMAaTUKH B pa3Butun Poccnu;

CBOOOJTHO OMEpUPOBATh MOHIATUAMU: ypaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHbIE YPABHEHHUSI U HEPAaBEHCTBA, YPAaBHEHME, SIBIISIOILEECS CIIEACTBUEM
JPyroro ypaBHEHUS, ypaBHEHHsI, PABHOCUJIbHBIE HA MHOKECTBE, pABHOCHJIbHBIE ITPEOOPAa30BaHUS YPABHEHUI;

peuaTs pa3Hble BUAbl YPABHEHUM U HEPABEHCTB U UX CUCTEM,;

OBJIaJIETh OCHOBHBIMU THIIAMHU TIOKA3aTENbHBIX, JIOTAapU(PMUUECKUX YpPaBHEHUH M HEPAaBEHCTB U CTAHIAPTHBIMM METOJAMU HX PpEUIeHUH u
IIPUMEHSATD UX IPU PELICHUH 3a/1a4;

MOHUMATh CMBICII TEOPEM O PAaBHOCHJIbHBIX U HEPABHOCHJIBHBIX IPEOOPA30BaHUAX YPAaBHEHUM U YMETh UX JI0KA3bIBATh;

BJIaJIETh METOJAMHU PELICHUs] ypaBHEHUH, HEPABEHCTB M UX CUCTEM, YMETb BHIOMPATh METO/ PELICHHUs U 0OOCHOBBIBATh CBOM BHIOOD;
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®  JCIIOJIb30BaTh METOJ MHTEPBAIOB JUISl PEIICHUs] HEpaBEHCTB, B TOM 4YHCIE APOOHO-PALMOHAIBHBIX M BKIIOYAIOIIMX B ceOs MppallOHaJIbHbIE
BBIPAKCHMS;

® permiaTh anredpanveckrue ypaBHEHUSI M HEPABEHCTBA U UX CUCTEMBI C MapaMeTpaMu alre0pandeckuM U rpauyeckuM MeToJaMu;

® CcBOOOAHO UCNOJIL30BATh TOXKIECTBEHHBIE TPEOOPA30BAHUS TP PEIICHUN YPAaBHEHUHN U CUCTEM ypaBHEHUII;

® BIAJETh NOHATHSAMU IOKa3aTeslbHas (YHKLUS, SKCIIOHEHTA; CTPOUTh MX IpadUKU M yMeTh NMPUMEHATh CBOMCTBA MOKa3aTelbHON (QyHKIMM mpu
peleHny 3a1a4;

® BIAJETh MOHATHEM Jiorapupmuueckas QyHKIUs; CTPOUTH €€ rpaduK M yMeTh NPUMEHSTh CBOWCTBA Jorapu(muyeckoi (GpyHKIMM NpU peleHUH

3a1a4;

OPUMEHSTh IPU PELISCHNH 33a/1a4 peodpazoBaHus rpaduKoB (PyHKIIHIA;

CTPOUTH TPa(QUKH ¥ MPUMEHATH K PEHIICHUIO 33]1a4, B TOM YHCJIE C TapaMeTPOM;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast QyHKIMsL, OTIpelelIeHHbI HHTErpal;

npuMeHaTh TeopeMy HproTona—JIeiiOHuIIa 1 ee creacTBUsS ISl pelIeHus 3a/1a4;

BJIa/I€Th OCHOBHBIMU MOHATHSIMU KOMOMHATOPUKU U YMETh UX MIPUMEHSTD MIPU PEIICHUH 33/1a4;

® UMETh NMpeJcTaBiIecHUE 00 OCHOBAX TEOPUH BEPOSITHOCTEH;

® ONEepUpPOBATH MOHATHUSIMH: YACTOTA M BEPOATHOCTH COOBITHS, CYMMa M MPOU3BE/IEHUE BEPOSTHOCTEH, BEIUUCIATH BEPOSITHOCTH COOBITHI HA OCHOBE
MOJICUeTa YUCJia UCXO/IOB;

OIIepUPOBATH OCHOBHBIMH OMHCATEIbHBIMU XapaKTEPUCTUKAMH YMCIOBOTO Ha0Opa, MOHATHEM I'eHepalibHas COBOKYITHOCTh U BEIOOPKOM U3 Hee;
MMETh MPEACTABICHHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIYYAMHBIX BEIUYMHAX U PACHpPE/ICTICHUSIX, O HE3aBUCUMOCTH CIIyYailHbIX BEJTUYHH;

UMEThH MPEACTABICHUE O MAaTEMATUYECKOM OXHUJIaHUU U IUCTIEPCUU CIy4YailHBIX BEJIMYHH;

UMETh MPEACTABICHUE O COBMECTHBIX PACIpeIeNICHUAX CIIy4YalHbIX BEJIUYUH;

MOHUMATh CYTh 3aKOHA OOJIBIIMX YKCET U BHIDOPOYHOI'O METO/Ia U3MEPEHUS BEPOSITHOCTEH;

MMETh MPEACTABICHUE O HOPMAJIbHOM pacipeieNIieHuy U MPUMEPaX HOPMAJIbHO paclpeIeICHHBIX CTy4YalHbIX BEJIMYNH;

UMEThH MPEACTABICHUE O KOPPENSLNN CIyYailHbIX BETNYHH;

peuaTh pa3Hble 3a7a4u MOBBIIIIEHHOW TPYIHOCTH;

aHAJIM3UPOBATh YCJIOBUE 33[]a4l, BEIOUPATh ONTHUMAJIbHBIN METO/1 PEeIIeHus 3aJa4ul, PACCMaTPUBAasl pa3InUHbIE METObL;

CTPOUTH MOJIENb PELICHUS 3a/1a4¥, TPOBOJUTH AOKA3aTEIbHbIE PACCYKACHUS PH PELICHUU 33]1a4H;

pemath 3agaun, Tpedyrolue nepedopa BapuaHToB, IPOBEPKHU YCIOBUMA, BEIOOpA ONTUMAILHOIO PE3yIbTaTa;

AQHAIM3UPOBATh M UHTEPIPETUPOBATH TOTYUCHHBIC PEUICHHS B KOHTEKCTE YCIIOBUS 3a7au, BEIOUPATh PEIICHUs, HE MPOTUBOPEUAIIHE KOHTEKCTY;
NEPEeBOJUTH MPU PEIICHUH 3a/1a4ll HH(POPMALUIO U3 OJHOI (HOPMBI 3allMCH B IPYTYIO, UCIONb3Ys IPU HEOOXOAUMOCTH CXEMBI, TaOIHIIbI, TpaduKH,

AuarpaMMbl.

Bbll’lyC‘KHuK nOJIiyuum 603MONCHOCHMb HAYUUMbCAZ
® pPa3BUTh MNPEIACTABICHHUE O YHCIIC M YHCIOBBIX CHUCTEMAaxX OT HATYpPaJbHBIX I0 JEeUCTBUTEIIHLHBIX qucel; O poJjin BBIUMCIICHUII B 4YeJIOBEUYECKOMU

NPaKTHUKE;
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®  CcBOOOJHO BBINOJHATH TOXKAECTBEHHbIE MPEOOPA30BaHUS JOrapUPMUUECKUX U CTEIIEHHBIX BBIPAKEHUIA;

® CBOOOJHO OIpPENENATh THUIl M BBIOMpATh METOJ PELICHHs IOKa3aTelbHbIX U JIOrapu(MUYECKUX YPaBHEHHH W HEPaBEHCTB, MPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

® CcBOOOJHO pemIaTh CUCTEMbI JIMHEHHBIX YpPaBHEHUH;

® pelaTh OCHOBHBIE TUIIBI YPAaBHEHUI U HEPABEHCTB C MapaMeTPaMU;

®  OIepUpoBaTh MOHATHEM MEPBOOOPa3HON (HDYHKIMHU AJIs pEIIeHUs 3a/1a4;

® OBJAJeTh OCHOBHBIMHU CBeleHUsIMH 00 uHTerpane Heiotona—JIeiiOHMIa 1 ero mpoCcTeHIMX NPUMEHEHUSX;

®  yMeTh BBIIOJHATH NPUOIMKEHHBIE BBIYMCICHUS (METO/IbI PEILICHHUS YPAaBHEHUN, BBIYMCICHUS ONPEIEIICHHOTO HHTErpaia);

® yMETb IPUMEHSTH IPUIOKEHHUE ITPOU3BOIHON U ONPEAEIEHHOIO0 UHTErpala K pelIeHUIO 3a/1a4 €CTECTBO3HAHUS;

®  UMETh NPEACTABIECHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUUECKOMN TUIIOTE3BI, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

®  UMeTh NPEACTaBIEHUE O KOAUPOBAHUH, IBOUNYHOMN 3aIIMCH, TBOMUYHOM JIEPEBE;

® BIAJETh OCHOBHBIMU MOHATHAMHU TeopuHu rpadoB (rpad, BepinHa, pedpo, CTeneHb BEPIINHEI, yTh B rpade) U yMEeTh NPUMEHATh UX NPU PELICHUN
3ajad;

®  UMeTh NPECTABIECHUE O JEPEBbSIX U YMETh IPUMEHSATh IIPU PEILICHUU 3aJ1a4;

®  BJAJETh OHITUEM CBS3HOCTh U YMETh IPUMEHSATh KOMIIOHEHTHI CBSI3HOCTHU IIPU PEILICHUU 3a]1ay;

®  yMeTh OCYIIECTBIIATH MYTH 10 pedpam, 00X0oabI pedep 1 BepunH rpada;

® UMeTh NpeACTaBIeHUE O BHIOOPOYHOM KO3 GUIIMEHTE KOPPETSALUHN U JMHEHHON perpeccuu;

® UMEeTh NPEACTABIEHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUUECKOM TUIIOTE3bl, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

®  UMETh NPEACTABIECHUE O CBA3M YMIIMPUYECKUX M TEOPETUUECKUX PaCIpENCICHUM;

®  UMeTh NPEACTaBIECHUE O KOAUPOBAHUH, IBOUYHOMN 3aIIMCH, TBOMYHOM JIEPEBE;

® BIAJETb IOHATHEM CBA3HOCTb U YMETh IIPUMEHATh KOMIIOHEHTBI CBSI3HOCTHU IIPU PEILIEHUU 3a7ad.

Hcnonvzoeams npuoﬁpemenuble 3HARUA U YMECHUA 6 npaxmuuecxoﬁ OeAmMeNbHOCMU U NOGCEOHEBHOU HCUSHU OJIA:

®  JI0Ka3aTEJIbHBIX PACCYXKACHUMN B CUTYalMIX IOBCEIHEBHON KU3HMU, IIPU PEIICHUHU 3a1a4 U3 APYTHUX IIPEIMETOB;

®  COCTaBJICHMs U PELICHUs YpaBHEHUH, HEPABEHCTB, UX CUCTEM IIPU PELICHUH 33/1a4 IPYTUX Y4eOHbIX IIPEIMETOB;

®  BBINOJHEHUS OLIEHKU IPABIONOA00US PE3yIbTAaTOB, MOJYyYaeMbIX MPU PELICHUU PA3IUYHBIX YPaBHEHUH, HEPABEHCTB U MX CHCTEM IPU PELICHUU
3a7ia4 Ipyrux y4eOHbIX [IPEIMETOB,;

® COCTaBJICHUS U PEIICHUs YPaBHEHUI U HEPABEHCTB C IapaMeTpaMu IIPU PEIICHUH 3a]a4 JPYTUX YUYEOHbIX IPEIMETOB;

®  HCHOJB30BaHUS IPOIPAMMHBIX CPEICTB IPU PEIICHUH OTAEIbHBIX KIACCOB YPABHEHUN U HEPABEHCTB;

®  3aIMCH, CPABHEHUS, OKPYIVICHHS YACIOBBIX JaHHBIX PEAIbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;
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ompezeneHus Mo rpadgukamM M UCIOIB30BAHUS MPHU PEUICHHs MPUKIAJAHBIX 33/1a4 CBOMCTB pEaIbHBIX MPOIIECCOB M 3aBUCUMOCTEH (HanOOIbIINe U
HaMMEHBIIIE 3HAYCHNUS, TPOMEKYTKH BO3pACTaHUs U yObIBaHUS (DYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, aCUMIITOTHI, TOUYKH Tepernoda, mepuos
U T.1L.);

orpenesieHus] 1o rpadukaM MPOCTEUIINX XaPAKTEPUCTUK TEPHUOAMUYECKUX IPOIECCOB B OMOJOTHH, SKOHOMHKE, MY3bIKE, PaJHOCBSI3U U Jp.
(amMmIuTyna, MEpUo U T.11.),

MHTEPIPETUPOBAHNUS CBOWCTBA B KOHTEKCTE KOHKPETHON MTPAKTHYECKON CUTyaluu;

pelleHusl MPUKIAIHBIX 3a/1ad U3 OMoNoruu, GU3UKH, XUMUU, SKOHOMUKUA U JPYTHX IMPEIMETOB, CBSA3aHHBIX C HCCIEIOBAHUEM XapaKTEPHUCTUK
IIPOLIECCOB; UHTEPIPETUPOBAHUS MOJYUEHHBIX PE3YIbTATOB;

MPAKTHYECKUX PacyeToB Mo (popmysam, ¢ UCTIOIb30BAHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MaTepUalioB, KalbKyIsTOpa, KOMIBIOTEPA;
MOCTPOEHUS U UCCIIE0BAHUS MTPOCTENIINX MATEMATUYECKUX MOJEIIEH;

BBIUMCJICHUS UJTU OLIEHUBAHUS BEPOATHOCTU COOBITHIA B pEalIbHOM JKU3HH;

BBIOOpA TOIXOISIIET0 METO/IA TIPEICTABICHUS K 00paOOTKU TaHHBIX;

OMNMCAaHMS U UCCIIEIOBAHUS C IOMOIIbIO U3YYaEMBbIX MMOHATUN PeAIbHBIX 3aBUCUMOCTEN;

UHTEpIpETaluy pe3yJIbTaTOB PELICHUs 3a/lady ¢ yYeTOM OTpaHUUYEHUH, CBSI3aHHBIX C peajJbHbIMU CBOMCTBAMM pacCMaTPUBAEMBbIX IPOIECCOB
U SIBJIICHUMH;

pEIIeHHs] TEOMETPHUECKUX, (PU3NUECKUX, SIKOHOMUYECKUX W JPYTHX NMPHUKIAIHBIX 33/1a4, B TOM YHCJIE C MCIOJIb30BAHUEM IPH HEOOXOAUMOCTH
CIIPaBOYHBIX MaTEPUAIIOB.

Monyas «I'eomeTpus»

BbmycxuuK Hayuumcs:

IIOHMMATh 3HAUYEHUE IE€OMETPHUM JJISl PELIEHUS 3a]a4, BO3HUKAIOLUIMX B TEOPUM U B NPAKTUKE; MIMPOTY IPUMEHEHHUS I'€OMETPUUYECKUX 3HAHUM K
AQHAJIM3Y U MCCIIE0BAaHUIO PEalIbHBIX MTPEIMETOB U ABJICHUI B MPUPOJIE U OOILECTBE;

MOHUMATh 3HaUCHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMOM reOMeTpuH, /Ui (OPMUPOBAHUS U Pa3BUTHUSA T'€OMETPUU KaK MaTeMaTHYECKOM
HayKH;

MMETH MPEACTABIEHUS O BO3MOKHOCTH '€OMETPHUH JIJIsl ONIMCAHUS CBOMCTB PEAJIBHBIX IIPEIMETOB U X B3AUMHOTO PACIIOJIOKEHUS;

OCO3HaBaTh POJIb AKCMOMAaTUKU B T€OMETPUU; BO3MOXKHOCTb MOCTPOEHHUS I'€OMETPUYECKHUX TEOpUH Ha aKCMOMAaTHYECKOH OCHOBE; 3HAUYCHHE
AKCMOMATHKH [T APYTUX 001acTeil 3HaHUS U JUIs NPAKTUKY;

pasnuyath TpeOOBaHUs, MPEABIBISEMBIEC K I0KAa3aTEIbCTBAM B T€OMETPUH, alredpe, eCTECTBEHHbBIX, COLUATbHO—3KOHOMUYECKUX U TYMaHUTAPHBIX
HayKaxX, Ha IPAKTUKE;

BJIa/I€Th TEOMETPUYECKUMU MOHATUSAMU MIPU PEILICHUH 3aad U MPOBEACHUN MaTEeMaTHUECKUX PacCy KICHH;

CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPEIEICHUS TECOMETPUUECKUX (UTYP, BBIIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX M MPU3HAKAX T'€OMETPUYECKHX
¢uryp 1 000CHOBBIBATh UM OMPOBEPraTh UX, 0000IIaTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kjaccax (Uryp, MpOBOJUTH B HECIOKHBIX
cilydasix Kiaccu(ukanuio GUryp mo pa3aInuyHbIM OCHOBAHUSM;
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UCCIIeIOBaTh YEPTEXHU, BKIOYas KOMOMHAIMM (UTYyp, U3BJIEKAaTh, MHTEPIPETUPOBATh M NMPEoOpPa30BbIBATh MH(POPMALMIO, MPEACTaBIECHHYIO Ha
YepTekKaAX;

pelaTh 3aa4d FeOMETPUYECKOrO COACpkKaHMsI, B TOM UYUCIIE B CUTyalUsX, KOIZla aJrOpPUTM PEIICHUS HE CIENYET SIBHO U3 YCIOBHS, BBIIIOJIHATH
HEOOXOIMMBIE JIUISl PeIIeHUs 3a/1a4d JOTIOJHUTEIbHBIE ITOCTPOCHUS, MCCIIEI0BAaTh BO3MOXXHOCTD MPUMEHEHHS TEopeM U (OpMYJ U peIIeHHS
3aza4;

yMeTh (POPMYITHPOBATH M JOKA3bIBATh T€OMETPUIECKHIE YTBEPIKICHHUS;

BJIAJIETh NOHATUSAMHU BEKTOPBI U UX KOOPAWHATHI,

YMETb BBIMOJIHATH ONE€paly HaJl BEKTOPaMU;

UCIIOJIb30BaTh CKAJSIPHOE NPOU3BEACHNUE BEKTOPOB IIPH PELICHNN 33]1a4;

NPUMEHSTH ypaBHEHHE TUIOCKOCTH, (DOPMYITy PaCCTOSIHUS MEXKIY TOYKaMH, YpaBHEHUE c(hephl PH pelIeHUH 3a/1a4;

IPUMEHATH BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE MPU PELICHUH 3a/1ay;

BJIa/IeTh NOHATUSAMU TeNa BpalleHus (WINHAP, KOHYC, IIap U cdepa), UX CEYEHHS U YMETh IPUMEHATh UX IIPU PEIICHUH 3aay;

BJIA/IETh NOHATHUSAMH KacaTelbHbIE IPAMBIE U IIJIOCKOCTU U YMETh IIPUMEHATh U3 IIPU PELICHUU 3aay;

UMETh MPEACTABIEHUS O BIIMCAHHBIX M ONMUCAHHBIX cpepax U yMETb MIPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIAJICTh MOHATUSAMH 00beM, 00bEMbI MHOTOTPAHHUKOB, T€JI BPAILlEHUs U IPUMEHSATh UX IPU PEIICHUH 3a/1a4;

MMETBh IIPEACTABJICHUE O Pa3BEPTKE LWIMHJPA U KOHYCA, IJIOIAAX NOBEPXHOCTH LMWIMHAPA U KOHYCa, YMETh IPUMEHATh UX IIPU PELICHUU 33]1a4;
UMETb NPEACTaBICHUE O IUIOMAAN chepbl U YMETh IPUMEHATh €ro MPU PELIeHUH 3a/ay;

YMETb pellaTh 3aJaud Ha KOMOMHALMU MHOTOTPAaHHUKOB U TEJ BPAIlICHHUS;

UMETb NPEeACTaBICHNE O OJOOMH B IPOCTPAHCTBE M YMETh pellaTh 3aJjaul Ha OTHOLIEHHE 00BEMOB U IIJIOIIAJIeH MoBepXHOCTEN NOA0OHBIX Uryp.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUUMbCA:

IPUMEHATH [IPU PEIICHUH 3a7a4 (pOpMyITy pacCTOSIHUS OT TOYKHU J0 IUIOCKOCTH;

BJIAJICTh Pa3HBIMH CIIOCOOAMU 33/1aHUS] YPABHEHUS MPSMOU M YMETh IPUMEHSTh UX MPH PELICHUH 33/1a4;

HaXOJIUTh PACCTOSIHUE MEXKY CKPEUIMBAIOIIUMHUCS NPSIMBbIMU, 3aJAHHBIMHA B CUCTEME KOOPJUHAT;

IIPUMEHSATH [IPU PELICHUH 3a/1a4 U J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METOJl KOOPAMHAT;

MMETh MPEJICTABICHNE O JIB)KCHUAX B IPOCTPAHCTBE: MapajuIeIbHOM NEPEHOCE, CAMMETPUHA OTHOCHUTEIBHO IJIOCKOCTH, HEHTPAIBHON CUMMETPHH,
IIOBOPOTE OTHOCUTEIBHO MPAMON, BHHTOBOM CUMMETPHUH, YMETh IPUMEHATh UX IIPU PELIECHNUN 3a/1a4;

UMETb IPEACTaBICHUs O IPeoOpa3oBaHUM 10100Us, TOMOTETUU U YMETh IIPUMEHATh UX NPU PEIICHUH 3a/1a4;

MMETBH IIPEACTABICHUE O HWIMHAPUYECKNX U KOHNYECKHUX CEUCHUSX;

UMETb IPEACTaBICHUE O Kacaromuxcs chepax 1 KOMOMHALMY TeJl BPAIlleHUs] M yMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;

HaXoAUTh 00beM NapasuiesienuIeia U TeTpadipa, 3aJaHHbIX KOOPJAUHATAMU CBOUX BEPILIUH;

UMETh IpeJcTaBlIeHne 00 akcuoMax 00beMa, IPUMEHATh (POpMyJibl 00BEMOB MPSAMOYTOJIBHOTO NMapajuleenunesia, Ipu3Mbl U MUPAMUJIbL, TETpa3Ipa
IIPY PEIIECHUH 3aa4;
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® [PUMEHATH TEOPEMBI 00 OTHOIICHUSIX 00BEMOB MPU PEIICHUU 3a]1aY;

® [IPUMEHATb UHTErpai JJsl BEIYUCICHHUS] O0BEMOB M MIOBEPXHOCTEN TeJl BpallleHUs], BEIUMCIICHUS IUIOMAAN CPepruyecKoro nosca u oobeMa napoBoro
clo4;

® yMeTh NPUMEHSTHh (POPMYIIbl 00HEMOB MPHU PELICHUH 33/1aY;

® yMeTb pelIaTh 3aJa4u Ha MIIOCKOCTH METOJIaMH CTEPEOMETPHH.

Hcnonvzoeams npuoﬁpemennble 3HARUA U YMECHUA 6 npaxmuttec:coﬁ 0eAMENbHOCHU U NOBCEOHEBHOU HCUIHU ONIA:
® ONIHMCaHHA pCaAJbHBIX CHTyaHI/II)'I Ha A3bIKC TCOMCETPHUH,

® pelICHUS TPAKTUYECKUX 3a/1a4y, CBS3aHHBIX C HAXOXJICHHEM T'E€OMETPUYCCKHUX BEIWYMH (HMCIONB3Yys TPU HEOOXOTUMOCTH CIPABOYHUKH U
TEXHUYECKHE CPECTBA);

® TIOCTPOCHHUH IreOMETPUICCKHMMU UHCTPYMEHTAMU (JIMHEWKa, YTrOJIbHUK, IIUPKYJIb, TPAHCIIOPTHP);

® COCTaBIJICHHS C HCIIOJIb30BAHUEM CBONCTB T'€OMETPHUECKUX (UTYp MAaTEeMaTHYECKHX MOJENCH U PelIeHUs 3a/1ad MPAKTUYECKOro Xapakrepa U
3a/1a4 U3 CMEKHBIX JUCLHUIUINH, UCCIEIOBAaHUS MOTYYSHHBIX MOJENeH U MHTEPIPETAI[UH Pe3yIbTara.

Coaep:kanue yueOHOIo npeamera

10 xaacc
Moayib «AJiredpa ¥ Ha4YaJIa MATEMAaTHYECKOr0 AaHAJIU32)
(102 gaca)

IToBTOpenne marepuana 7-9 kiaaccos (3 yaca)
I'maBa 1. IlloBTOpenue u pacmupenue ceeAeHui o pynknuu (11 yacon)
Haubonbiiee v HaumensbIiee 3HaueHus: pyHkuun. Yéruele u Heu€THble QyHKIUU. [locTpoenue rpadukoB QyHKIMIA € TOMOIIBIO T€OMETPHUECKUX

npeoOpaszoBanuil. O6paTHas (pyHKIMA. PaBHOCHIIbHBIE ypaBHEHUSI U HEPABEHCTBA. MeTO | HHTEpPBAJIOB.

I'naBa 2. Crenennas gynknus (17 4acoB)
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CrenenHas GyHKIHMS ¢ HATypaJbHBIM MoKa3zaresneM. CreneHHas (GyHKIMA ¢ LeNbIM nokaszateneM. OnpeneneHue KopHs n — ol ctenenu. OyHKius
y=4x . CpoiictBa KkopHs n — oii crerenu. OnpesieNieHHe U CBOWCTBA CTENEHM C PAMOHANLHBIM MOKazaTeseM. MppanuoHaibHble ypaBHeHUs. MeTon
PaBHOCHJIBHBIX ITPe0Opa30BaHUM /IJIs pellieHHs] UPPALMOHANIBHBIX YpaBHEeHUH. VppaloHanbHble HEpaBeHCTBA.

I'naBa 3: Tpuronomerpuyeckue pynknuu (27 yacon).
Panuannast mepa yrna. Tpuronomerpuueckue (QyHKIMH YUCIOBOTO apryMEHTa. 3HAKW 3HAUYEHUN TPUTOHOMETpHYECKHX (QyHKuMi. UETHOCTH U

HEYETHOCTh TPUTOHOMETpuueckuxX (yHKimii. Ilepmomwueckue ¢ynkuun. CpoiictBa u rpaduku dymkmuii Y =SMX,Y=C0SX.  Cpoiicta u rpaduxu
Gynkuit Y =UGX, Yy=ClgX. (OcHOBHbBIE COOTHOIIEHHS MEXLY TPMIOHOMETPHUECKMMU (DYHKIHMSIMH OJHOTO U TOTO e aprymeHTta. MopMyJIbl CIOKEHHUS.
®opmyisl npuBeaeHus. Dopmyiibl JBOMHOIO U MOJIOBUHHOTO YIiioB. CyMMa U pa3HOCTh CHHYCOB (KOCHHYCOB). @opMyJibl IpeoOpa3oBaHus POU3BEICHUS
TPUTOHOMETPUYECKUX (PYHKLUH B CyMMY.

I'naBa 4: Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (15 yacos).

VpaBHeHue cos x=b. YpaBHeHue sin x=b. YpaBHeHus tg x=b u ctg x=b. OyHKuUU y=arccos x, y=arcsin X, y=arctg X U y=arcctg X.
Tpuronomerpuueckrue ypaBHEHUs, CBOJSIIMECS K anreOpandeckuM. PelieHre TPUrOHOMETPHUUECKUX YpaBHEHHUH METOJOM Pa3IOXKEeHHUs Ha MHOXKHTEIH.
Pemenne npoctenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

I'nasa S: Ilpou3BoaHas u eé npumeHenue (26 yacos).

[IpencraBnenue o npezene GyHKIUU B TOUKE U O HEMIPEPBHIBHOCTH (DYHKIMU B TOUKE. 3a7aya O MTHOBEHHOW CKOPOCTH M KacaTelbHOM K rpaduky
¢yukun. [lonarue npousBoaHoi, [IpaBuia BelunciaeHUs TPOU3BOAHBIX. Y paBHEHUE KacaTenbHOU. [Ipu3Haku Bo3pacTaHus 1 yobiBaHus QPyHKUUU. TOUKH
skcTpemyMa (QyHKuuM. IlpumMeHeHune NpPOW3BOAHOM NpU HAXOXAEHUM HauOOJBIIErOo M HauMeHbllero 3HaueHuid ¢yHkuuu. IToctpoenue rpaduxos

GYHKITHIHA.

IHoBTOpenue (3 yaca)
YopakHeHUs 1715 TOBTOPEHUs Kypca aareOphbl 1 Hadall MaTeMaThuieckoro ananusa 10 kmacca.

10 xaacc
Moayas «I'eomerpus» (68 yacos)

I'naBa 1. BBenenue B crepeomerpuio (8 yacon)
OCHOBHBIC TIOHSTHSI CTEPEOMETPHH. AKCHOMBI cTepeomerpun. CrencTBus M3 akcuoMm crepeomerpuu. IIpocTpancTBenHble ¢urypsl. HauanbHble
MPEJCTaBICHNUS O MHOTOIpaHHUKaX. MeTo/1 CeUeHUH.
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I'nasa 2. [lapaneabHocTs B mpocTpancTie (15 yacoB)
B3aumHoe pacrnonoxkeHue IByX IpsSMBIX B npocTpaHcTBe. [lapamiensHocTs npsiMoit u mnockoctu. [lapannensHocts miockocteid. [IpeoOpa3oBanus duryp
B pocTpancTBe. [lapamiensHoe npoexktupoBanre. CipoeKTUPYEM Ha INIOCKOCTb.

I'naBa 3. IlepnieHAMKY/JISIPHOCTH B POCTPaHCTBe (26 YacoB)
Yron Mexay NpsMbeIMU B IpOcTpaHCTBE. [lepnenauKyIapHOCTh NIPSAMOM U IIIOCKOCTH. [leprieHauKynsap u HakJIoHHast. TeopeMa o TpEX NMEpPIEeHIUKYIIsIpax.
Yron mexay npsAMOM M IUIOCKOCTBIO. JIByrpaHHbIM Yroia. YToid MeEXAy IUIOCKOCTsIMU. [lmomans OpTOrOHambHOW NPOEKUHWHA MHOTOYTOJIBHUKA.
«CrepeoMeTpruyeCcKoe» pacloIoKEeHUE IBYX MPAMbIX.

I'naBa 4. Muororpanauxu (15 1yacoB)
[Ipusma. ITapannenenunen. [lupamuna. Yceuénnas nupamua. [lnatoHoBs! Tena. I'eomerpuyeckoe Teno.

Hrorosoe nosropenue kypca reomerpuu 10 kiacca (4 yaca)
AKCHOMBI CTEepeoOMeTpUU U uX ciuencTBus. llapannenbHOCTh NpsMBIX U IUIOocKocTel. [lepneHnuKynspHOCTh NPSMBIX U MIOCKOCTEH. MHOrOrpaHHUKH.
[1nomaayu GOKOBBIX MOBEPXHOCTEN MPU3MBI U TUPAMUJIBI.

11 kaacc

Moayab «AJdredpa u HayaJIa MATEMATHYECKOT0 AHAJIU32»
(102 gaca)

IToBTOpenne marepuana 10 kiaacca (3 yaca)

I'naBa 1: [loka3aTenbHas u Jorapupmmuyeckas pynkuuu (28 yacos)
Crenenn ¢ IMPOU3BOJIbHBIM I[GﬁCTBHTCJ'IBHBIM nokazareigeM. llokaszaTenbHas q)yHKHI/IfL IToka3aTennHBIC YpaBHCHMUAL. ITokazaTennHBIC HECPaAaBCHCTBA.
Jlorapudm u ero cBoiictBa. Jlorapudpmudeckas GpyHkuus u ee cpoiictsa. Jlorapupmuueckue ypaBHenus. Jlorapupmudeckne HepaBeHCcTBa. [Ipon3BoHbIe
NOKa3aTeNbHOM 1 JTorapugMuIecKor (GyHKINH.

I'naBa 2: Unterpan u ero npumenenue (11 yacos).
[TepBooOpaznas. [IpaBuna HaxoxaeHus nepBooOpasHoi. [Inomane kpuBonuHeitHo# Tpanenun. OnpenenéHHbiil uHTerpai. Boruncienue o6beMoB Tell.
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I'maBa 3: Jnementbl koMOuMHaTOpHKH. buHom HeroToHa (12 yacos).
Metox matemarndeckoit naaykuun. [lepecranoBku. Pazmemenus. Coueranns (komOuHanum). bunom HeroToHa.

I'naBa 4: DiaemenTbl Teopuu BepositHocTeii (13 yacoB)
Onepanuu Haa COOBITHAME. 3aBUCUMbIE U He3aBUCUMBIE coObITHs. CxeMa bepHysu. Ciay4aiiHble BETMUUHBI U UX XapaKTePUCTHKU

IToBTOpenne (35 yacoB)

11 kaacc
Monayasb «I'eomerpus» (68 yacos)

I'naBa 1. KoopanHatel 1 BeKTOPHI B IpocTpaHcTBe (16 4acos)

JlekapToBbl KOOpJMHATHI B MPOCTpaHCTBE. BekToprl B mpocTtpaHcTBe. CloK€HHE U BBIUMTAHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 4ucio. ['omorerus.
CkansipHoe pou3BeICHUE BEKTOPOB. [ eoMeTpruieckoe MeCTO TOUEK MPOCTPAHCTBA. Y paBHEHHE IIOCKOCTH. UeThIpEXMEPHBIHA KyO.

I'naBa 2. Tena Bpamenus (29 yacoB)

Hunmuaap. KomOunanwmm nmnwaapa u npusmbl. Konyc. Yceu€nnbpiii konyc. KomOunammu konyca m mupamuisl. Cdepa u map. YpaBHEHHE CQephl.

B3anmuoe pacrnonoxxeHue cdepsl M IUIOCKOCTH. MHOTOTpaHHHMKH, BIHCAaHHbIE B cdepy. MHOrorpaHHHKH, ONMHCaHHbIE OKoio chepbl. KomOmHammm
LWINHIPA U chepbl, KOHyca U chephl.

'nasa 3. O0bémbl Tea. [linomans cdepni (17 yacon)

O06Bém Tena. Popmysbl A BbIUMCIEHUS 00bEéMa npu3Mbl. PopMysbl [ BbIUUCIEHHS 00bEMOB MUpaMHIbl U ycedEHHOM mupamuibl. OOBEMBI Tel
Bpaienus. [nomans cpepsr. Onpenenenrne MUHKOBCKOTO.

Hrorosoe nosropenue kypca reomerpuu 10—11 kiaaccos (6 yacos)

AKCHOMBI CTEpEOMETPUM U UX ciencTBus. [lapamnenbHOCTh NpsAMBIX, OpSIMON U IiockocTH. CkpemmBaromuecs npsMele. [lapanenbHOCTh TUIOCKOCTEN.
[IeprieHIUKyYIAPHOCTE TOPSIMOM M IIOCKOCTH. TeopeMa O TpEX NEpHEHAMKYJSIpax. YIrojll MEXIy MpsAMONM M IUIOCKOCTBIO. JIByrpaHHBIM YroOJI.
[TepnieHaUKYIAPHOCTD IUIOCKOCTEH. MHOrOrpaHHMKM: NapajuleleNuIe], npu3Ma, NUpaMuja, IUIOMAAu MX noBepxHocred. lunuHiap, xkoHyc u miap,

wiomaau ux noBepxHoctei. OO0bEMBI Ten. Bektopsl B mpocTtpanctBe. JleiicTBus Haa BekTopamu. CkalsipHOE Tpou3BeleHue BeKTOpoB. [loBTOpeHme
TEOPHUH U pElIeHUE 3a]a4 10 BCEMY KYpCy T€OMETPHH.

Temaruuyeckoe NJIaHUPOBAHUE
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10 xaacc
Moayib «AJiredpa ¥ Ha4YaJIa MATEMAaTHYECKOI0 AaHAJIU32)»

Ne Tema pasnena, ypoka Koa-go
ypoKa ’ 4acoB
IHOBTOPEHUE MATEPHUAJIA 7-9 KUIIACCOB 3
1 Anrebpandeckue 1poou 1
2 YrpouieHrne BRIpAKEHUM, COACP/KAIIMX KBAIPATHBIC KOPHU 1
3 Pemenue ypaBHeHuil. PenieHre HepaBEeHCTB 1
I'nasa 1: IOBTOPEHWUE U PACHIMPEHUE CBEJIEHUM O ®YHKIIMN 11
4 Haubonbiee u HanMeHbllee 3HaYeHUs PyHKIHUU 1
5 UérHble 1 HeYETHBIE PYHKINH 1
6 [Toctpoenue rpadukoB GPyHKINN C TOMOIIBIO TEOMETPHUECKHUX peodpa3oBaHuil 1
7 Cmapmoswlii KOHmMpOoJib 1
8 Oo6partHast pyHKIHUS 1
9 I'paduk obpaTHOI PyHKIMK 1
10 PaBHOCHIIbHBIE YpaBHEHHUsI 1
11 PaBHOCHIIbHBIE HEPABEHCTBA 1
12 MeTo1 MHTEpBaJIOB 1
13 3akperieHue METOJ1a MHTEPBAJIOB 1
14 Koumponvnas paooma Nel 1
I'naa 2: CTEIIEHHAS ®YHKIUSA 17
15 Crenennasi GyHKIHSI ¢ HATypaJIbHBIM MOKa3aTelleM 1
16 CrenenHasi GyHKIIMS C LIeJIbIM ITOKa3aTeJIeM 1
17 Ornpezenienne KOpHs n-il CTeNeHU 1
—
18 DyHKIMU y :\/X , IX CBOMCTBA U rpaduku :
19 CBoiicTBa KOpHSI 71 — OW CTENEHU 1
20 [IpuMeHeHne CBOWCTB KOPHS 7 — OW CTENEHU ITPHU YIIPOIIECHUH BBIPAXKEHUN 1
21 3akperieHue CBOMCTB KOPHS # — OM CTENEeHU 1
22 Konmponvnas paboma No2 1
23 OmnpeneneHre U CBOMCTBA CTENEHU C pallMOHAIbHBIM IIOKa3aTelleM 1
24 VYrpoieHue BoIpaKeHH, COAEPKALIMX CTENEHb C PALIMOHAIBHBIM MOKa3aTeIeM 1
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25 HppaunoHajibHbIE YPaBHEHUS 1
26 PemreHne nppaloHaIbHBIX YPaBHEHUN 1
27 MeTo/1 paBHOCWIJIBHBIX ITPE00pa30BaHUM IS PEIICHUS] UPPAIIMOHATBHBIX YPABHEHHIA 1
28 Pemenue ynpaxHeHuii 1
29 HppanyoHanbHbIE HEPABEHCTBA 1
30 Penienue nppainyoHaabHbIX HEPABEHCTB 1
31 Konmponvnas paboma Ne3 1
I'masa 3: TPUTOHOMETPUYECKHUE ®YHKIIUHN 27
32 Pannannas mepa yria 1
33 Enunasi oKpy>KHOCTh Ha KOOPJAMHATHOM MJIOCKOCTH 1
34 OnpeneneHyue cCMHyca, KOCUHYCa, TAHT'€HCa U KOTAaHT€HCca 1
35 3akperuieHue OnpeesIeHH CHHYca, KOCUHYCA, 1
TaHTeHCa U KOTaHIeHca
36 3HaKU 3HAYEHUN TPUTOHOMETPUUYECKUX (PYHKIMHA 1
37 UYETHOCTh M HEYETHOCTh TPUTOHOMETPUYECKHX (DYHKITUI 1
38 [Tepuoanueckue hyHKIUNA 1
39 CaoticTBa u rpaduk HYHKIIUH Y = sin x 1
40 CgoiicTBa 1 rpaduk GyHKIIUN VY = COS X 1
41 CoiicTBa U rpaduk QyHKIHH y = tg X 1
42 CsoiicTBa 1 rpaduk GYHKIMH Y = ctg X 1
43 Koumponvnasn paooma Nod 1
44 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA 1
45 Tpuronomerpuyeckre GyHKIIMN YTIIOBOTO apryMEHTa 1
46 CuHHYC 1 KOCUHYC CYMMBI ¥ pa3HOCTH apIryMEHTOB 1
47 TanreHc cyMMBbI B pa3HOCTH apTyMEHTOB 1
48 YpolieHue TpUroHOMETPUYECKUX BBIPAXKEHUHN C HCIIOIb30BaHUEM (POPMYJI CII0KEHUS 1
49 DopmyJIbl IPUBEACHUS 1
50 3akperieHue GhopMys1 IPUBEACHUS 1
51 DopMyJibl JIBOMHOTO yria 1
52 DopMyJIbl TOHUKEHUS CTETICHU 1
53 YrpouieHne TPUrOHOMETPUIECKUX BBIPAKEHHUH C HCIIOIB30BaHUEM (hOPMYIT JBOWHOTO yIila U TIOHMKEHHSI CTETICHU 1
54 [IpeoOpa3oBaHue CyMM TPUTOHOMETPHUECKUX (PYHKIIMHA B MPOU3BEACHUS 1
55 3akperuieHne npeodpa3oBaHui 1
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CYMM TPUTOHOMCTPHYCCKUX (I)yHKI_II/Iﬁ B IIPOMU3BCACHUS

56 [Ipeobpa3oBanue MpOU3BeIEHUN TPUTOHOMETPUYECKUX QYHKIUN B CYMMY 1
57 3akperieHue npeoOpa3oBaHUi MPOU3BEACHUM TPUTOHOMETPHUECKUX (QYHKIIHA B CYMMY 1
58 Koumponwvnas paooma Ne5 1
I'naBa 4: TPUTOHOMETPUUYECKHUE YPABHEHUSI U HEPABEHCTBA 15

59 YpaBHeHue cos x = b 1
60 Pemenue ypaBHeHu# cos x = b 1
6l VYpaBHenue sin x = b 1
62 Pemenue ypaBHeHu# sin x = b 1
63 YpaBHeHHSI tg x =buctgx=>b 1
64 DYHKIIMU y = arccos X, y = arcsin x, y = arctg x u y = arcctg x 1
65 3akperuieHre 00paTHBIX TPUTOHOMETPHUECKUX (DYHKIHNA 1
66 TpuroHoMmeTpuueckue ypaBHEHHUs], CBOJSIIMECS K aJredpanuecKum 1
67 OaHOpOHBIE TPUTOHOMETPUYECKUE YPAaBHEHUS 1
68 Perienre oqHOPOAHBIX TPUTOHOMETPUUYECKUX YPAaBHEHHI 1
69 JIBa OCHOBHBIX METO/1a PELICHUS] TPUTOHOMETPUUECKUX YPABHEHHI 1

PemeHne TpuroHOMETpUYECKUX YPaBHEHUN 1
70 METOJIOM BBEJICHUSI HOBOM MEPEMEHHOMN

Y METOJIOM Pa3JIOKEHUs] HA MHOKHTEIH
71 Pemenne npocTelIMX TPUTOHOMETPUYECKUX HEPABEHCTB 1
72 3akpersieHue pelieHnus TPUrOHOMETPUYECKUX HEPaBEHCTB 1
73 Koumponvnasn paooma Neb 1

I'aasa 5: IPOU3BOJHAS U EE IPUMEHEHUE 26

74 [IpencraBiacHue o npejeine GyHKIUU B TOUKE 1
75 [IpencraBieHre 0 HEMPEPHIBHOCTH (PYHKIIUU B TOUKE 1
76 3amaun 0 MTHOBEHHOM CKOPOCTH M KacaTeNbHOM K rpaduky QyHKIHH 1
77 OrnpezenieHre NPOU3BOIHOM 1
78 Dopmyiisl quddepeHIpOBaHU 1
79 BrluricnieHre mpou3BOAHBIX C TOMOIIBIO hopmya auddepeHimpoBanus 1
80 [TpaBuna quddepeHnrpoBaHus 1
81 JuddeperurpoBanme ca0xKHON QyHKITHH 1
82 Pemenue ynpaxHeHui 1
83 YpaBHeHHE KacaTeabHOU K rpaduky QyHKIUU 1
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84 CocTtaBiieHHe ypaBHEHUS KacaTelbHOM K TpaduKy GYHKIHH 1
85 3akpernsieHue ypaBHeHHsI KacaTeabHO! K rpaduky GpyHKUInM 1
86 Koumponvnasn paboma Ne7 1
87 [IpuMeHeHne TPOM3BOIHOM JIJIsl UCCIIEIOBaHUS (DYHKITUN 1
88 HccnenoBanne GyHKIMHA HA MOHOTOHHOCTD 1
89 Touku 3KcTpeMyMa QyHKITUN 1
90 ToukM 3KCTpEMyMa U X HAXOXKICHUE 1
91 HccnenoBanne QyHKIMNA HA DKCTPEMYMBbI 1
92 Haxosx/ienne HanOoJIbIIIero ¥ HAMMEHBIIIETO 3HAYECHUH HEMPEPHIBHON (DYHKIIMH HA MPOMEKYTKE 1
93 [TpakTUKyM Ha HAXO0XJICHUE HAMOOJBIIEr0 U HAMMEHBIIETO 3HAYCHHUI HEMTPEPhIBHOW (DYHKIIMU HA MPOMEKYTKE 1
94 Pemenue 3a1ay Ha HaXOXKAEHUE HAUOONBINNX M HAUMEHBIIINX 3HAUYECHUI 1
95 [Toctpoenne rpadukoB GyHKIHIHA 1
96 HccnenoBanne GyHkumu U noctpoenue rpaduka QyHKIUU 1
97 Casi3p Mex 1y rpadukoM GyHKIMY U TpadUKOM NPOU3BOAHOM NaHHOM PyHKIKU 1
98 [TpuMmeHeHne BTOpOil MPOW3BOIHOM MPH UCCIEAOBaHUN (HYHKITUI 1
99 Koumponvnas paooma No8 1
INOBTOPEHUE 3
100 [ToBTOpEeHHe yueOHOrO MaTepuana o TeMe: 1
«IIpeobOpa3oBaHyie TPUTOHOMETPHUSCKHUX BBIPAKCHHIDY
101 [ToBTOpeHue yueOHOro marepuaina mo teme: «l[IpousBoaHas» 1
102 3aKIIIOYMTETBHBIN YPOK 1
10 kaacc
Mopyab «I'eomerpus»
Ne Koa-Bo
Tema pasjaeia, ypoka
yYpoKa 4acos

I'naga 1: BBEJIEHUE B CTEPEOMETPUIO 8
1 OCHOBHBIC ITOHATHS CTEPEOMETPHH 1
2 AKCHOMBI CTEPEOMETPUHN 1
3 CnencTBus U3 aKCHOM CTEPEOMETPUU 1
4 IIpuMeHeHne akcHoM CTEPEOMETPHUHN U UX CIEACTBUI 1
5 ITpocTpaHcTBEeHHBIE (PUTYPBI 1

28



6 HaganpHble MpeaACTaBJICHNUA O MHOT'OI'paHHHUKax 1
7 Merton ceuennit 1
8 Koumponvnas paooma Nel 1
I'naBa 2: IAPAJJIEJIBHOCTDB B IPOCTPAHCTBE 15
9 ITapajutenpHbIe NpPsMbIE B IPOCTPAHCTBE 1
10 CkpemmBarouuecs npsiMble B IPOCTPAHCTBE 1
11 B3anMHOE pacnosnoKeHue IByX NPsMBIX B IPOCTPAHCTBE 1
12 [TapannenbHOCTh NPSAMOU U TNIOCKOCTH 1
13 [Tpr3Haky napauieIbHOCTH MPSIMOW U TNIOCKOCTH 1
14 Pemenue 3amau o teme: «IlapamienbHOCTb NPSIMOM M TJIOCKOCTH 1
15 Pemienue ynpaxHeHui 1
16 [TapaienpHbIE TNIOCKOCTH 1
17 [Ipr3Hak napauieJIbHOCTH JIBYX INIOCKOCTEMN 1
18 CBoiiCcTBa MapaJJICIbHBIX TNIOCKOCTEH 1
19 ITpeoOpa3zoBanue GUIryp B IPOCTPAHCTBE 1
20 Bubl npeoOpa3oBaHuii B MPOCTPAHCTBE 1
21 [TapaienpHOE MPOEKTUPOBAHUE 1
22 CBoiicTBa napajuIeIbHOTO MPOEKTUPOBAHUS 1
23 Konumponvnas paboma No2 1
I'nasa 3: HEPIHEHAUKYJAPHOCTH B IPOCTPAHCTBE 26
24 Yron Mmexay npsiMbIMU B IPOCTPAHCTBE 1
25 [TeprieHAMKYISIPHBIE TPSIMBIE B POCTPAHCTBE 1
26 [leprnieHANKYISIPHOCTH MPSIMOUN M TIIOCKOCTH 1
27 IIpu3HaK NepHeHaUKYJIIPHOCTH NPSIMOU M INIOCKOCTH 1
28 Pewenue 3amau no teme: «llepneHIUKyISIPHOCTD NPSIMOU U IIJIOCKOCTH 1
29 [lepneHaUKYJISIp U HAKJIOHHAS 1
30 PaccrosiHue OT TOUKH 10 IIIOCKOCTU 1
31 PaccTosiHue oT npsiMoi J10 apajuiesIbHOM MJIIOCKOCTH 1
32 Paccrostnne Mexay ABYyMs NapajuiesIbHbIMU IIJIOCKOCTH 1
33 Teopema o0 TpEX neprneHANKYIsIpax 1
34 Teopema 0 Tpex NepHeHANKYIIpax 1
35 Pemienue 3amau o teme: «Teopema o TpEX MepreHIUKYIIPAX» 1
36 Pemienue ynpaxHeHuit 1
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37 Koumponvnasn paooma Ne3 1
38 Yron Mexay npsiMoil ¥ IIOCKOCTHIO 1
39 Pemienue 3aau o teme: «Yros MEXIY NPSIMOU U MIIOCKOCTHIOY 1
40 Penienue ynpaxHeHuit 1
41 JIByrpaHHBIN yrou 1
42 3akpenieHre NOHSTHsI IBYTPaHHOTrO yriia 1
43 Yros Mexay MmI0CKOCTIMU 1
44 Pemenue 3agau no reme: «/IByrpaHHblid yromn 1
45 [leprieHANKYISIPHBIE TIIOCKOCTH 1
46 [Ipu3Hak nepreHAuKYJISIPHOCTH MIJIOCKOCTEN 1
47 CBoMCcTBa NEPHEHIUKYJISIPHOCTH MIIOCKOCTEN 1
48 [Inonaab OpTOroHAJIbHOM MPOEKIIMH MHOTOYTOJIbHUKA 1
49 Koumponvnasn paboma Ned 1

I'nmaa 4: MHOI'OI'PAHHUKHA 15
50 [ToHATHE MHOTOTPaHHHUKA 1
51 ITpu3zma 1
52 [Tnomaapr GOKOBOM MOBEPXHOCTH MPU3MEI 1
53 Pemenne 3agau o teme: «lIpuzman 1
54 [IpsIMOYTOJIBHBIN NTapaJUICTCIUIE 1
55 CBolicTBa AMaroHaje napajieaenurneaa 1
56 Teopema IIudaropa B mpocTpaHCTBE 1
57 [Tupamuaa 1
58 [IpaBuibHasg nupamua 1
59 [Tnomaaps GOKOBOM MOBEPXHOCTH NMPABUIIBHON MUPAMUJIBI 1
60 Pemtenue 3anau no teme: «Ilupamugar» 1
61 Pemenne 3amay no teme: «Ilupamuga» 1
62 YcedeHHas nupamMuga 1
63 [Tnomaas 60KOBOM MOBEPXHOCTH MPABWIIBHONW YCEUCHHOW MUPAMU/IBI 1
64 Konumponvuas paboma Ne5 1

HUTOTI'OBOE IOBTOPEHUE KYPCA I'EOMETPHUH 10 KIIACCA 4
65 [ToBTOpEeHME M cucTeMaTu3alus yaeOHOro Marepuaia no teme: «llapainenbHOCTh MPSIMBIX M TNTOCKOCTEN 1
66 [ToBTOpEeHME U cUcTeMaTHU3alus yaeOHoro Marepuana mo teme: «l[lepneHauKyIsipHOCTh MPSMBIX U TIOCKOCTEH 1
67 IToBTOpEeHME 1 cucTeMaru3alys yaeOHoro Marepuania no teme: «Ilnomaas moBEpXHOCTH MHOTOTPAaHHHUKOBY 1
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| 68 | O06o0maromuli ypok

11 kaacc
Moayab «AJdredpa 1 HayaJIa MATEMATHYECKOI0 AHATHU3a»

Ne Tema pasnena, ypoka Koa-o
YpoKa 4acos
INOBTOPEHUE MATEPHUAJIA 10 KIIACCA 3
| [ToBTOpenue yueOHoro marepuaina no teme: «Kopenb n-oii cTeneHm» 1
2 [ToBTOpEeHME yueOHOTO MaTepuasa mo TeMe: « TpUroHOMeTpHs» 1
3 [ToBTOpeHue yueOHOro Marepuaina mo teme: «I[IpousBoaHas» 1
I'naBa 1: IOKA3ATEJIBHASA U JIOTAPUOMUYECKASA @ YHKIIUU 28
4 [TonsaTHe nmoka3aTenbHON QYHKIUU 1
5 CaoiicTBa 1 rpaduK moka3aTelbHON (PYHKIIHH 1
6 Pemenue ynpakHeHue 1
7 Cmapmoguvtii KOHmpoJib 1
8 [ToHsiTHE TOKA3aTEIBHOTO YPABHEHHUS 1
9 Bupl nokaszaTenbHbIX YPaBHEHUN 1
10 Penenue noka3arenbHbIX YpaBHEHHI 1
11 [ToHsITHE TOKA3aTETLHOTO HEPABEHCTBA 1
12 Bu bl mokazaTesbHbIX HEPABEHCTB 1
13 PemeHne mokasaresbHBIX HEPABEHCTB 1
14 Koumponvnas paooma Nel 1
15 [Tonstue norapudma 1
16 OcHOBHOE JIOTapu(hMUIECKOE TOKIECTBO 1
17 OcHoBHble Jorapudmudeckre GopmyIsl 1
18 Pemenue ynpaxknenuil Ha Temy: «Jlorapudmuyeckue Gopmyibh» 1
19 DyHKIWHsA y=log,x , €€ CBOICTBA M TpaduK !
20 [Toctpoenue rpadukoB Jorapumuueckux GyHKIIHMA 1
21 ['paduaeckoe pernieHue gorapuMUIECKUX YpaBHEHHUI 1
22 [TonsiTre norapuMUUECKOTO YpaBHEHHS 1
23 Bupl norapudmMudeckux ypaBHEHUIN 1
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24 Pemenne norapudMuuecKux ypaBHEHUI 1
25 [TonsiTre norapudMuUECKOro HepaBeHCTBA 1
26 Bubl norapudmMuueckux HEpaBeHCTB 1
27 Pemenue norapudMuuecknx HEpPaBEHCTB 1
28 UYucno e. PyHkuus y=e”, ee cBoHcTBa, rpaduk, ruddepeHunpoBanme 1

Hatypanbablie norapudmsi. 1
29 .

Oyukws y=In X, ee cBolicTBa, rpaduk, nuddepeHmpoBanue
30 Pemenune ynpaxsaeHui 1
31 Koumponvnasn paooma Ne2 1

I'naBa 2: UHTEI'PAJI 1 EI'O TIPUMEHEHUE 11

32 Omnpenenenue nepBooOpasHoOn 1
33 Pemenue ynpaxHeHHH 1
34 [TpaBuiia HaXOXKJAEHUS TEPBOOOPA3HBIX 1
35 Heonpenenennprit uaTETpa 1
36 Pemenune ynpaxsaeHui 1
37 3agayu, IPUBOJIAIINE K TOHATHIO ONPEACICHHOTO HHTErpasa 1
38 [TonsiTHe OnpeIeICHHOTO HHTErpasa 1
39 ®dopmyna Herotona-JleiiOHuIta 1
40 Brraucnenue miomaei miockux Guryp 1

C TIOMOIIIBIO OMPEICTICHHOTO MHTerpaja
41 Berurcienne 006EMOB Tell 1
42 Konumponvnas paboma Ne3 1

I'nasa 3: 9JIEMEHTBI KOMBUHATOPUKHU. BUHOM HBIOTOHA 12

43 MeTto1 MATEMAaTUYECKON MHIYKLIMHU 1
44 Pemenue ynpaxHeHuii 1
45 [IepecTanoBKH 1
46 Pasmemenus 1
47 @opMyJIbl BBIYMCIICHHSI KOJIMYECTBA IIEPECTAHOBOK M Pa3MELICHUI 1
48 Coueranus (KOMOUHAITUN) 1
49 dopmyJia BEIYUCICHUSI KOJIMYECTBA COYETAaHUM 1
50 Pemenue ynpaxHeHHM 1
51 ®dopmyna buHoma HeroToHa 1
52 Boruncnenne OMHOMHAIBHBIX KO GUIIUEHTOB 1
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53 CaoiicTBo TpeyronbHuka [lackans 1
54 Koumponwvnasn paooma Nod 1
I'nasa 4: JIEMEHTBI TEOPUU BEPOSITHOCTEM 13
55 HecoBmecTHbIe COOBITHS 1
56 JlonoaHeHue COOBITHS 1
57 HaxoxaeHne BepoSTHOCTEHM 00beIMHEHHSI U TIepeceueHHsl IBYX COOBITUI 1
58 YcnoBHas BEpOSTHOCTD 1
59 He3saBucumblie cOOBITHS 1
60 3aBUCHMBIE COOBITHS 1
61 HaxoxieHrne BEepOSTHOCTH MEePECeUeHUs] He3aBUCUMBIX COOBITHI 1
62 Cxema bepnymm 1
63 BeposTHOCTh KOMYeCcTBa YCIENTHBIX HCX0I0B B cxeMe bepHymim 1
64 Crny4daiiHble BEJTMYMHBI 1
65 Pacnpenenenue BepoITHOCTEN CIIy4YailHOW BETMYUHBI 1
66 MatemaTuuecKkoe OXkKH1IaHue 1
67 Koumponvnas paooma Ne5 1
INOBTOPEHHUE 35
68 [ToBTOpeHHe yueOHOro Marepuasa mo teme: «/lenMMocTh HaTypaabHBIX YHUCEID) 1
69 [ToBTOpenue yuebHOro Matepuana no teme: «l[Ipu3Haku qenmmocTmy» 1 1
70 [ToBTOpeHHNe yueOHOro MaTepuaa mo reme: «PamoHanbHbIE YnCTay 1
71 [ToBTOpEeHME yueOHOro MaTeprasa o Teme: «JlelcTBrs Hall parmOHAIbHBIMU YHCIIAMID) 1
72 [ToBTOpeHme yueOHOro Marepuaa mo reme: «MHOKeCcTBa» 1
73 [ToBTOpeHnue yueOHOro Marepuaina mo reme: «Oneparu HaJy MHOKECTBAMI» 1
74 [ToBTOpenue yueOHOTO MaTepuaia mo teme: «lIpornopimoHaNbHbIC BETHYMHBD) 1
75 [ToBTOpeHue yueOHOro marepuaina mo teme: «I[IpoieHTHBIC pacueThb» 1
76 [ToBTOpEeHME yueOHOTO MaTepuasa Mo TeMe: « DJIEMEHThl CTATUCTUKHA U TEOPUH BEPOSITHOCTEN 1
77 IToBTOpEeHME YueOHOrO MaTepHaa 1o TeMe: «PalMoHaIbHBIE BRIPAKCHUS 1
78 [ToBTOpEeHME yueOHOTO MaTepuasa 1o Teme: «ParoHaabHbIe YpaBHEHHS 1
79 [ToBTOpenue yuebHOTrO Marepuana mo teme: «CucreMsl anreOpanyecKix ypaBHEHUI» 1
80 [ToBTOpeHme yueOHOro Marepuaia mo reme: «UncnoBble HEPABEHCTBA U UX CBOMCTBa» 1
81 [ToBTOpeHune yueOHOro Marepuaia o reme: «JIuHeiHble U KBapaTUYHbIE HEPABEHCTBAY 1
82 [ToBTOpeHHe yueOHOro MaTepuaa mo teme: «MeTo1 UHTepBaJIOB) 1
83 [ToBTOpeHme yueOHOro Matepuasa mo teme: «CUCTeMbl HEPABEHCTBY 1
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84 [ToBTOpenue yueOHoro marepuaina mo reme: «CTeneHu u KOpHU» 1
85 [ToBTOpeHMe yueOHOTO MaTepuana o teme: «MpparnmoHaabHble YpaBHEHUS 1
86 [ToBTOpenue yuebHOr0 Marepuana mno teme: «/ppannoHanbHble HEPABEHCTBA» 1
87 [ToBTOpEeHME yueOHOrO MaTepuaa 1o teme: « DyHKIMH ¥ UX CBOHCTBa» 1
88 [ToBTOpenue yuebHOTrO Marepuana mo teme: «lIporpeccum» 1
89 [ToBTOpeHune yueOHOro Marepuaina mo reme: « [puroHoMerpuueckue QyHKIIUN 1
90 [ToBTOpeHmne yueOHOr0 MaTepuasa mo Teme: « TpuroHoMeTpruiecKiue ypaBHEHHS M HEPABEHCTBA 1
91 [ToBTOpenue yuebHoro marepuana no teme: «llokazarenpHast QyHKIUSI» 1
92 IToBTOpEeHME yueOHOr0 MaTepuasa o Teme: «Pelmenne nmoka3aTeIbHbIX YPABHEHHI 1
93 [ToBTOpenue yuebHOTro MaTepuana o teme: «Pelenne noka3arenbHbIX HEPaBEHCTBY 1
94 [ToBTOpenue yueOHOro Marepuaina no teme: «Jlorapudpmuueckas QyHKIU» 1
95 [ToBTOpenue yuebHOTO MaTepuana no teme: «Pemenne gorapuMuIeckux ypaBHEHUID 1
96 [ToBTOpeHue yueOHOro Marepuaia mo reme: «Pemienue norapuMuueckiux HEPaBEHCTB» 1
97-98 Hmozoeasa konmpoavnaa paboma (Ilpomexncymounana ammecmayus) 2
99 [ToBTOpenue yuebHOro Marepuana mo teme: «lIpousBoaHas u e€ mpuMeHEHHE) 1
100 IToBTOpeHHe yueOHOro MaTepuaia o teMme: «HeonpeneneHHbIi HHTETpa 1
101 [ToBTOpenue yuebHOTO Marepuana no teme: «OnpeneneHHblii HHTErpan)
102 3aKIIOYUTENbHBIA YPOK 1
11 kaacc
Mopyab «I'eomerpus»
Ne Koa-Bo
ypoKa Tema paszjneia, ypoka 4ACOB
I'maa 1: KOOPJIMHATDBI U BEKTOPBI B IPOCTPAHCTBE 16
1 JlekapToBbl KOOPAMHATHI TOUKH B IPOCTPAHCTBE 1
2 [TpocTeiinye 3a7a4u B KOOPJMHATAX: PACCTOSIHUE MEKTY ABYMsI TOUKAMHU U KOOPJMHATHI CEPEIMHbBI OTPE3Ka 1
3 [TonaTne BekTOpa. PABEHCTBO BEKTOPOB 1
4 Koopaunatel BekTOpa 1
5 CrnosxeHue ¥ BHIYMTaHUE BEKTOPOB 1
6 [IpOTUBOIOI0KHBIE BEKTOPHI 1
7 YMHOXEHHE BEKTOPA HA YUCIIO 1
8 Tomorerus 1
9 CBoiicTBa TOMOTETHN 1
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10 Yron Mexay BEKTOpaMu 1
11 CxasipHOE MMPOU3BEICHNE BEKTOPOB 1
12 BrrurciieHne yriioB MEXAY NPAMbIMU 1
13 ['eomeTpryeCcKOe MECTO TOUEK TPOCTPAHCTBA 1
14 buccekTop ABYrpaHHOrO yria 1
15 YpaBHEHHE INIOCKOCTH 1
16 Konumponvnas paboma Nel no meme: «Koopounamot u 6eKmopuvl 6 npocmpancmee 1
I'naBa 2: TEJIA BPAIIEHUSA 29
17 ITonaTre nuauHIpa 1
18 [Tmomaas MOBEpXHOCTH IMJIMH]IPA 1
19 Pemenue 3amad no reme: «l{umunap» 1
20 [Ipu3ma, BvcaHHasi B LAJIUHAD 1
21 [Tpu3ma, onvcanHasi OKOJIO MIJIMHJPA 1
22 [TonsiTHE KOHYCa 1
23 ITroma ip MOBEPXHOCTH KOHYCA 1
24 Pemenue 3ama4 no teme: «Konycy 1
25 Y ceu€HHbII KOHYC 1
26 ITnomaas 6OKOBOM MOBEPXHOCTH YCEYSHHOTO ITMIIMH]IpA 1
27 [Inpamuia, BnuCaHHasl B KOHYC 1
28 [Iupamupa, onrcaHHas OKOJIO KOHyca 1
29 KoMOuHanum KoHyca U TupamMu bl 1
30 Koumponvnas paooma Ne2 no meme: «l{ununop.Konycy 1
31 Cdepa u map 1
32 YpasHeHue chepsr 1
33 B3aumHoe pacnonoxenue cepsl U IIIOCKOCTH 1
34 KacarenbHas miiockocTs K cepe 1
35 Pemenne 3amaq o teme: «Cdepa u mapy» 1
36 MHOTOIpaHHHKH, BITMCAHHBIE B chepy 1
37 [Tpusma, BomcanHas B chepy 1
38 ITupamua, BiucanHas B cepy 1
39 MHoOrorpaHHUKH, OMCAHHbIE OKOJIO chepbl 1
40 [Tpu3ma, onMcaHHast OKOJIO cepbl 1
41 Pemenue 3amay mo reme: « MHOTOrpaHHUKH, BIIMCAHHBIC U OMIMCAHHBIE OKOJIO chephbi» 1
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42 B3aumHoe pacnonoxenne chepsl U IpsaMoi 1
43 Komb6unanuu nunusaapa u chepsl 1
44 KomOunHanmu konyca u chepsl 1
45 Konmponvnasa paooma Ne3 no meme « MHOTOrPAHHMKH, BIIUCAHHBIE ¥ ONMMCAHHbIE 0K0JI0 chepbD» 1

I'maBa 3: OB bEMBbI TEJL IIVIOIAJIb CO®EPHI 17
46 O0béMm Tena 1
47 O0bEM ITPU3MBI 1
48 Pemenne 3ana4 o teme: «O0bEM MIPU3MBDY 1
49 O0BEM TUPaMUIBI 1
50 O0BéM yceueHHOW MUPAMHE/IBI 1
51 Pemenue 3aymay mo reme: «O0BEM IPU3MBI 1
52 Pemenne 3ama4 o teme: «O0bEM MUPAMHUIBD) 1
53 Pemenue ynpaxseHuii 1
54 Konumponvnas paboma Ne4 no meme: «O6vemvl meny 1
55 O0BEM KOHYCa 1
56 OO0BEM yCEUEHHOTO KOHYCa 1
57 O0BEM UITHH]IpA 1
58 O06bém mapa 1
59 Pemenue 3amay o reme: «OOBEMBI TEJT BpaIICHUS 1
60 ITnomans chepsr 1
61 Pemenue 3anay no teme: «Ilmomans chepo» 1
62 Koumponvnas paboma Ne5 no meme: «O0BbEMBI TEII BpALICHUSD) 1

HNUTOTI'OBOE TIOBTOPEHUE KYPCA TEOMETPHUH 10-11 KIIACCOB 6
63 [ToBTOpEeHME M CUCTEeMATH3AIHsI YIeOHOTO MaTepralia o teme: « BeKTOphI B MPOCTPAHCTBE)» 1
64 [ToBTOpEeHHE U cUcTeMaTu3anus yueOHoro marepuana no teme: «Ilmomaap moBepXHOCTH HWIMHIIPA U KOHYCa» 1
65 [ToBTOpEeHME U cucTeMaTu3alus yaeOHoro Marepuana mno teme: «llnomans chepbn» 1
66 [ToBTOpEeHME U cCUCTeMAaTH3alHsl YieOHOro Marepuasa o teme: «O0bheM HUINHIPA U KOHYCa 1
67 IToBTOpEeHME M cucTeMaTH3als yaeOHOro Marepuana mno teme: «O0beM mapay 1
68 O0600marmui ypox 1
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	– Приказа Министерства образования и науки РФ от 29 июня 2017 г. № 613 «О внесении изменений в федеральный государственный образовательный стандарт среднего общего образования, утвержденный приказом Министерства образования и науки Российской Федерации от 17 мая 2012 г. № 413»;
	– Постановления Главного государственного санитарного врача Российской Федерации от 29 декабря 2010 г. N189 "Об утверждении СанПиН 2.4.2.2821-10 "Санитарно-эпидемиологические требования к условиям и организации обучения в общеобразовательных учреждениях";

