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IHosicuuTennLHAA 3aIHCKA
Pabouas mporpamma mo MaTemMaTuke pa3paboTaHa Ha OCHOBE:

— @enepanpHOro 3akoHa ot 29.12.2012 N 273-®3 "O6 o6pazoBanuu B Poccuiickoit denepannn';
— @enepanbHOr0 roCyAapCTBEHHOTO CTaHapTa CPeIHEro 0o1ero 00pa3oBaHusi, yTBEPKIEHHOTO
npuka3zoM MunoOpuayku Poccun ot 17 mast 2012 rona Ne 413;
— Ilpukaza MunucrepctBa obpazoanus u Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHeHUH B (efepalbHbId rOCyIapCTBEHHBIN 00pa30BaTeNbHBIA CTaHIAPT CPEJHEro OO0IIero
00pa3zoBaHMs, YTBEP)KIACHHBIN TpHKa3oM MHHHCTEpCTBa 00pa3oBaHUsS M Hayku Poccuiickoi
Oepnepanun ot 17 masg 2012 1. Ne 413y;
— IToctanoBnenus I’ 1aBHOroO rocy1apcTBEHHOr0 caHuTapHoro Bpauda Poccuiickoit denepanmnu
or 29 nexabps 2010 r. NI189 "OO06 yrBepxknenun CanlluH 2.4.2.2821-10 "CanutapHo-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBHSIM W OpraHu3anud  oOy4YeHHs B
o0mreo0pa3oBaTeNbHBIX YUpPEKICHUAX ",

— Yueb6noro miana MBOY COUI «lllkona Oynymero» Ha 2022-2023 y4yeOHblii ro/

Monynbs «AJdredpa u Hayaja MAaTeMAaTHYeCKOI0 aHAIN3a» pazpadboTaH ¢ yuérom [IpumepHoit
porpamMMbl  CpeHEro O0IIero o0pa3oBaHUs IO MaTeMaTUKE M aBTOPCKOM MPOTrPaMMBbI:
Matremaruka: pabouune nporpammsl: 5-11 kacesl/ A.I'. Mep3insk, B.b. [Tononckwuii, M.C. Sxup,
E.B. Bymko. — 2-¢ uzn. nepepab. — M.: Benrana-I'pad, 2017. — 164 c.

M3meHeHus B coepkanre yueOHOro Marepuaia He BHeceHbl. [IporpaMma KOHKpeTHU3upyeT
Cofep’KaHME TPEIMETHBIX TeM 00pa3oBaTeNpHOro  CTaHfgapTa: aureOpa;, (QyHKIuu;
TPUTOHOMETpPHS; Hadajla MaTeMaTH4YECKOIO AaHalln3a; yYpaBHEHUS M HEPAaBEHCTBA; DJIEMEHTHI
KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSATHOCTEH.

B ocHOBy mnporpammbl MOJIO)K€Ha KOHILEMIMs, HpelycMaTpuBarolias (popMUpOBaHUE
(GYHKLIMOHAJIBHBIX 3HAHUN M yYMEHHH, KOTOpbIE OOECIeuuBalOT Iieecoo0pa3Hoe NMpUMEHEHHe
3HaHMW 1o anredbpe W HauvanaMm aHanuza. lIporpamMma peanusyercs C HCHOJIB30BaHUEM
CJIEAYIOIIETO Y4eOHO-METOIMYECKOTO KOMIUIEKTA:

10 xnace
Mopnyab «Anredpa u Ha4aaIa MaTEeMATHYECKOI0 AHATH32»

1) Marematuka. AnreOpa 1 Havyaaa MaTeMaTHIeCKOro aHain3a. ba3oseiii ypoBens: 10 kiacce:
yuebnuk / A.I'Mepsnsak, H.A. Homuposckuii, B.b. ITlomonckuii; mox pen. B.E.
[Tomonbckoro. — 5-e m3a., crepeorun. — M.: Benrtana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii y4eOHUK).

2) Maremaruka: anreOpa ¥ Hadala MaTeMaTUYECKOrO aHaiu3a, reoMeTpus. Anrebpa M Hauasa
MaTeMaTH4YecKoro aHaiau3a. basoseiit ypoBeHb: 10 kiacc: meroauueckoe nocobue / E. B. Byiiko,
A. T'. Mep3nsk, B. b. [Tonouckuii, M. C. SIkup. — M. : Benrana-I'pad, 2020. — 113 c. : mn. —
(Poccuiicknii y4eOHHUK).

3) Maremaruka : anrebpa W Havajla MaTeMaTHYECKOrO aHajm3a, reomerpus. Anredpa u
Havaja MaTeMaTHYeCKOro aHanm3a. ba3oBelii ypoBeHb : 10 kimacc : JAHIAKTHYECKUE
marepuainsl / A. I'. Mepansk, B. b. ITononckuii, E.M. Pabunosuu, M.C. Sxkup. — M. :
Benrana-I'pad, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).

11 kaace



1)

2)

3)

Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATH3A»

Marematuka. Anre6pa 1 Hadajia MaTeMaTHYECKOTO aHaiu3a. ba3oBelii ypoBeHs: 11 kiacc:
yuebnuk / A.I.'Mep3isk, [I.A. Homuposckuii, B.b. ITononckuit, M.C. Sxup; nox pex. B.E.
[Tomonbckoro. — 3-¢ m3a., crepeorurnt. — M.: Benrtana-I'pad, 2020. — 288 c.: un. —
(Poccuiickuii y4eOHUK).

MaremaTrka : anredbpa W Hadajga MaTeMaTHYECKOro aHaiuHu3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTH4eckoro ananu3a. ba3zossiil ypoBeHs : 11 kitace : MeToguueckoe nocooue
/ E. B. bymiko, A. I'. Mepsnsk, B. b. ITonmonckuii, M. C. Sxup. — M. : Benrana-I'pad,
2020. — 74 c. : un. — (Poccuiickuii yueOHUK).

Maremaruka : anreOpa W Hayalla MaTeMaTH4YEeCKOro aHallu3a, reomerpus. Anredpa u
Hayaja MaTeMaTHYecKoro aHanu3a. ba3oBblii ypoBeHb : 11 kiacc : AugakTUyecKue
marepuaisl / A. I'. Mepsnsk, B. b. [lononckuii, E.M. Pabunosuu, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yaeOHUK).

[Ipu cocraBnenun monyns «['eomerpusi» Oblia ucmoiab3oBaHa [IpumepHas mporpamma

cpeaHero odiero ooOpa3oBaHus 10 MaTeMaTUKe U aBTOpCKasl mporpamma: MaTtemaruka: pabouue
nporpammsl: 5-11 kimacesl/ A.I'. Mepsnsk, B.b. Iononckuit, M.C. fxup, E.B. Bymko. — 2-¢ u3a.
nepepad. — M.: Benrana-I'pag, 2017. — 164 c.

HN3MeHeHus B COACPIKAHUC y‘I€6HOFO MaTcpHrajia HC BHCCCHEI. HporpaMMa KOHKPCTU3ZUPYCT

COACPIKAaHNUEC NTPCAMETHBIX TEM O6pa30BaTeJII>HOFO CTaHgapTa: recOMETpUA Ha IJIOCKOCTHU,; IIPAMBIC
U TINIOCKOCTH B IPOCTPAHCTBE; MHOTOI'PAaHHUKU; TCJIa BPAILICHU .

1)

2)

3)

1)

10 xnace
Moayab «I'eomerpus»

Maremaruka. ['eomerpusi. bazopeiii ypoBens: 10 kmacc: yueOHuk / A.I.Mep3msak, [I.A.
Homuposckuii, B.b. [Tomonckuii u ap. — 3-¢ u3f., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: w1 — (Poccuiickuii yaeOHUK).

Maremaruka : anredpa M Hadaja MaTeMaTUYECKOTO aHalu3a, reoMmerpus. ['eomerpus.
bazoBbiit ypoBens : 10 knace : meroauueckoe nocobue / E. B. bynko, A. I'. Mep3nsk, B.
b. ITonouckuit, M. C. SAkup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
y4eOHUK).

MaremaTrka : anrebpa W HayajJla MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus.
BbazoBeiii ypoBens : 10 kmacc : numaktudeckue marepuansl / A. I'. Mepsnsk, B. b.
[Tomonckuii, E.M. PabunoBud u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : wr. —
(Poccuiickuii yueOHUK).

11 kaace
Moayab «I'eomerpus»

Marematuka. ['eomerpusi. ba3oBeiii ypoBeHb: 11 kmacc: yuebnuk / Al .Mep3mak, .A.
Homupogckuii, B.b. [Tononckuii, M.C. Skup; nox pex. B.E. [Togosabckoro. — 3-e u3j., CTEPEOTHIL.
— M.: Benrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHUK).



2) Marematuka: reometpusi. ba3oBsiii ypoBeHs : 11 kimace : metoamueckoe mocooue / E. B.

Bymko, A. I'. Mep3insik, B. b. Tlononckwuii, M. C. SIxkup. — M. : Benrana-I'pad, 2020 —
68 c. : un. — (PoccuiickuityueOHUK).

3) Maremaruka : anrebpa ¥ Hayaja MaTeMaTHYeCKOIO aHalM3a, reomMeTpus. I'eomerpus.

bazoBeiit ypoBenb : 11 kimacc : mumaktudeckue marepuansl / A. I'. Mepsmsk, B. b.
[Tononckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : nin. —
(Poccwuiickuii yaeOHUK).

CornacHo yueOHOMY IIaHY HAa U3YYCHHE MAaTEMATUKH OTBOAUTCS 335 4acoB:

B 10 kmacce (170 wacoB B roa: 3 uaca B HEIEII MOAYJIb «AireOpa W Hadaia

MaTEeMaTH4YeCKOTO aHaJIM3a» U 2 Jaca — MOAYJIb ((FCOMeTpI/IH»);

B 11 kumacce (165 uwacoB B roa: 3 yaca B HeACTI0 MOAY/Ib «AjiredOpa ¥ Havaia

MaTEeMaTH4YeCKOTO aHaJIM3a» 1 2 Jaca — MOAYJIb ((FCOMeTpI/IH»).

Cpoxk peanuzanuu padoyeil mporpaMmsl 2 roja.

IlnanupyemMble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 npeamera

10 kaace

JIn4HOCTHBIE pe3y/IbTaThl:

BOCIIUTAHUE POCCUUCKON Tpa)»KJaHCKOM HMICHTUYHOCTH: NATPUOTHU3MA; TOTOBHOCTH K
cnyxeHnto OtTeuecTBy, €ro 3alluTe; OCO3HAHUS POCCHICKONM MJIEHTUYHOCTH B
MOJIMKYJIbTYPHOM COIIMYME; YyBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS  HAYKH,
3HQUMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPYECTBY, BIAJICHHE
JIOCTOBEpHOM HWH(pOpPMAIIMEH O TEPEeNOBBIX JOCTHKEHUSX M OTKPBITHSIX MUPOBON H
OTEUECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUpPA U
00111eCTBA;

TOTOBHOCTh U CIOCOOHOCTh K CAMOPa3BUTHUIO, CAMOOOPa30BaHUIO U CAMOBOCHHUTAHUIO B
COOTBETCTBHUH C 00IICUETOBEYCCKUMHU IIEHHOCTSIMH U HUJIeajlaMH IPakIaHCKOTO OOIIECTBa;
TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM 4YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUH BCEH KU3HH, CO3HATEIILHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCTICUTHOW MPOo(dhecCHOHATBEHOM U 00IIECTBEHHON ASITENFHOCTH;

OpUEHTAIMSI OOYJAIONMIMXCS HAa pEaM3alldi0 TO3WTHUBHBIX JKU3HEHHBIX IEPCIICKTUB,
WHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JMYHOCTHOMY
CaMOOTIPEJICIICHUIO, CTOCOOHOCTh CTAaBUTH 1€ U CTPOUTH KU3HEHHBIE TUTAHbI;
TOTOBHOCTh K JIOTOBOPHOMY PETryJMPOBAaHUIO OTHOLIEHUN B TPYNIE WIM COLUAIbHOU
OpraHu3aIi; TOTOBHOCTh OOYYAIOMUXCA K KOHCTPYKTUBHOMY YYacTHIO B TPUHSATHU
peIleHnH, 3aTparuBarOIIUX WX MpaBa U UHTEPECHI, B TOM YHCIE B Pa3IU4YHBIX (popmax
OOIIIECTBEHHOW  CaMOOpraHW3aIlii, CaMOYIpaBJieHHUs, OOIECTBEHHO 3HAYMMOMU
JIeSITeIIbHOCTH;

OCO3HaAHHBIN BBHIOOP OymyIieit mpodeccuu Kak MmyTh B CIIOCO0 peann3anui COOCTBEHHBIX
JKM3HEHHBIX IIAHOB;



* TOTOBHOCTh OOYy4YalOIIUXCS K TPYAOBOW MNPOPECCHOHATBHON IEATEIHHOCTH Kak K
BO3MO)KHOCTH Y4YacTHSl B pELICHUU JUYHBIX, OOIIECTBEHHBIX, TI'OCYAapPCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

* HpPaBCTBEHHOE CO3HAHHWE U TIOBEJEHHE HAa OCHOBE YCBOCHHS OOIEUYETIOBEUYECKIX
LIEHHOCTEH, TOJIEPAaHTHOI'O CO3HAHMSI U NTOBE/ICHUS B IIOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTU JUAJIOT C IPYTUMHU JIOAbMH, TIOCTUTaTh B HEM B3aWMOIIOHUMAaHUS,
HAXOJWUTh OOIIKE IENIM U COTPYAHUYATH IS UX JTOCTUKCHHUS;

*  pa3BUTHE KOMIETEHIMH COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETbMH MJIAIIETO BO3PACTa,
B3pPOCIIBIMH B 00pa3oBaTEbHON, OOMIECTBEHHO IMOJIE3HOU, Y4eOHO-UCCIIEeI0BATEIbCKOM,
MIPOEKTHOM U IPYyTUX BUAAX EATEIbHOCTH.

* yMEHHUE SCHO, TOYHO, TPAMOTHO HM3JlaraTh CBOM MBICIU B YCTHOW M MHUCBMEHHOM peuu,
IIOHUMAaTh CMBICI IOCTaBJIECHHOM 3aJa4M, BBICTpPAWBaThb APIyMEHTALMIO, IMPUBOIUTH
MpUMEPHI U KOHTPIIPUMEPHI,

* TMpeACTaBlIEHUE O MaTeMaTHYeCKOW Hayke Kak cdepe yeloBedecKoil AesITeNbHOCTH, 00
JTanax e€ pa3BUTUsL, O €€ 3HAUMMOCTH JJI Pa3BUTHUS LIUBUIIM3ALINY;

* KpPEaTUBHOCTb MBIIUICHUS, WHUIMATHUBA, HAXOJYUBOCTb, AKTUBHOCTb IPHU pEUICHUHU
MaTeMaTUYeCKUX 3ajay;

* KPUTUYHOCTh  MBIIUICHUS, YMEHHUE pACIIO3HABaTh JIOTMYECKUE  HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

* yMEHHE KOHTPOJIMPOBATh MPOIIECC U PE3yJIbTaT Y4eOHON MaTeMaTHYEeCKON AeITeTbHOCTH;

*  crnocoOHOCTh K 3MOIMOHAJIbHOMY BOCIPHUSATHIO MaTeMAaTHUYECKUX  OOBEKTOB, 3ajady,
PELIEHU, pacCyKACHUM.

MeTtanpeaMeTHble pe3yJbTaThl:
Pezynamuenvie YY/[:

*  CIIOCOOHOCTb CaMOCTOATENBHO OOHAapYXMBaTh M (HOPMyTUpPOBaTh yuyeOHYIO Mpodiiemy;
OTIPENIeNATh 1IeJh Y4eOHOM AeATeNbHOCTH, 33/1aBaTh MApaMeTPhl K KPUTEPHH, 110 KOTOPBIM
MOYKHO OINpEAEINTh, YTO LIEJb JOCTUTHYTA; CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE
3aa4i B 00pa30BaTENbHON JIEATEIIEHOCTH U )KU3HEHHBIX CHTYAllUsAX; Pa3BHBATh MOTHUBEI
U MHTEPEChl CBOEH MO3HABATENIbHON AEATEIbHOCTH;

*  OLEHHUBATH BO3MOXKHBIC MTOCIIEICTBUS JOCTIKEHHSI TIOCTABICHHOHN IENIN B JIEATEILHOCTH,
COOCTBEHHOM HM3HU U KM3HHM OKPYKAIOLIMX JIIOJeH, OCHOBBIBAsACh Ha COOOpPaKEHUAX
STHKH U MOPAJIH;

*  CIIOCOOHOCTb CaMOCTOSITENIBHO IUIAHMPOBATh aJbTEPHATUBHBIE MMYTH AOCTHXKEHHS IieNel,
OCO3HAaHHO BHIOMpaTh Hambonee H(PPEKTUBHBIE CMOCOOBI perieHusT Y4YeOHBIX U
MI03HABATENbHBIX 33/1aY;

* OLEHMBATh pECypChl, B TOM YHUCJIE BpeMs M JIpyrue HeMmaTepuajbHbIE PECypChl,
HEOOXOIMMBIE JIJISl IOCTHYKEHUS TIOCTABIICHHOH I1EJIH;

* OpraHu3oBbIBaTh 3(P(PEKTUBHBIA MMOUCK PECYpcOB, HEOOXOIUMBIX Ul JOCTHIKEHHS
IMOCTaBJICHHOM IICIIH;

*  CONOCTaBJIATH MOJTYUYEHHBIA PE3yNbTaT ASSATEILHOCTH C TIOCTaBICHHON 3apaHee LeNblo;

* yYMEHHE COOTHOCHUTh CBOM JI€HCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OIPEIEIsATh
crocoObl ACUCTBUI B paMKax MpesI0KEHHBIX YCIOBUN U TpeOOBaHUM;

* yMEHHE OCYIIECTBISATh KOHTPOJb MO 00pa3ily U BHOCHTh HEOOXOMMbIE KOPPEKTHUBEI B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIUeH;

*  CHOCOOHOCTh aJeKBAaTHO OIEHUBATh MPABUIBHOCTh WM OMIMOOYHOCTH BBHITIOJTHEHUS
yueOHoI 337129, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHHUS;

* yMEHHE ONpeAeNsATh IOHATHS, CO3/1aBaTh OOOOIEHUsS, YCTaHABIMBATH aAHAJIOTHUH,
KJIaccu(UIUpoBaTh, CaMOCTOSTENILHO BBHIOMpAaTh OCHOBAaHMA W KPUTEPUH  JUIA
KJaccuukanuu;



® YMCHHUC YCTAaHABJIMBATb MNPUYUHHO-CICACTBCHHBIC CBA3U; CTPOUTH JIOTHUYCCKUC
pacCyKaACHUs, YMO3AKIIOYCHUA (I/IH,I[yKTI/IBHI)IC, JACAYKTHUBHBIC U 110 aHaJ'IOFI/II/I) " BBIBOJBI,

® YMCHHA CO3JaBaTh, IPUMCHATH U HpGO6p330BLIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCICTBA,
MOACIIN U CXEMBI JJIs1 pCUHICHUA yLIe6HBIX M I1I03HABaTCJIBHBIX 3aa4.

Hoznaeamenvnvie YY/[:

* (QopmupoBanue yueOHOW U OOUIETIONB30BATENLCKON KOMIIETEHTHOCTH B 001acTu
UCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUH (UKT-
KOMITETCHTHOCTH );

* MEpBOHAYAIBHBIC TPEICTABICHHUS 00 HIEIX M O METoJaX MaTeMaTHKH Kak o0
YHHUBEPCAIbHOM $SI3bIKE HAYKHM WU TEXHHUKH, O CPEICTBE MOJICIMPOBAHUS SIBICHUNA U
IIPOLIECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHOI CUTYyalluu B JPYTUX
JTUCITUTUINHAX, B OKPYXKAIOIICH KU3HU;

* TMOUCK M HaxoXJeHHe OOOOIICHHBIX CIOCOOOB pEIIeHUs 3aJady, B TOM 4YHUCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTO MH(DOPMAIIMOHHOTO TTOMCKA U MOCTAaHOBKA HA €r0 OCHOBE
HOBBIX (Y4e€OHBIX M MO3HABATEIbHBIX) 3a/1a4;

* KPHUTHYECKOE OIICHWBAHWE W WHTECPIPETHPOBAHMEC WH(POPMAIMU C PaA3HBIX TO3MIIHMA,
pacrno3HaBaHue U (PUKCHUPOBaHKE MPOTUBOPEUHs B UHGOPMAIIMOHHBIX HCTOUYHUKAX;

*  HCIOJIb30BAHHME PA3JIMYHBIX MOJEITHHO-CXEMATHICCKUX CPEICTB JUIS TPEACTABICHUS
CYLIECTBEHHBIX CBSI3¢M W OTHOIICHWH, a TaKXe MPOTHUBOPEYU, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

*  HaxOXJEHHE U MPUBOJ KPUTUYECKUX apTyMEHTOB B OTHOIICHUU ACHCTBUN U CYXKICHUN
JPYTOro; CIOKOWHOE U pa3yMHOE OTHOIIICHUE K KPUTHYECKUM 3aMEYaHUSIM B OTHOIICHUN
COOCTBEHHOTO CYXKJIEHUSI, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJ[ 32 paMKH Yy4eOHOTO IpeJMeTa M OCYIISCTBICHHE IICJICHANPABICHHOTO TOUCKA
BO3MOXXHOCTEH JUIsl MIMPOKOTO MepeHoca CPEJICTB U CIOCOO0B ACHCTBUS,

*  BBICTPAWBAHHME WHIWBHIYyATHLHOW 00pa30BATEIHLHON TPACKTOPHH, C YICTOM OTPaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

* yMEHHE MEHSTh U yJIEePKUBATh pa3Hble MO3UIIMU B TIO3HABATENILHOM J1€ATEIHHOCTH,

® YMCHHEC INIOHHMMATb U HUCIIOJB30BATh MATCMATHUYCCKUC CPCACTBA HAIJIAAHOCTU (pI/ICyHKI/I,
YCPTECIKHU, CXCMBbI U I[p) JJI UWITFIOCTpalui, UHTCPHPETAlIUU, apT'YMEHTAIIUH

® YMCHHEC BbBIIBUTI'aTb THUIIOTC3bI IIPU PCIICHUU y‘Ie6HI)IX 3aa4 MW ITOHUMAaHHA
HCO6XOI[I/IMOCTI/I UX ITPOBCPKHU,

¢ TIOHUMAaHHEC CYHIHOCTHU aJITOPUTMHYCCKUX HpeI[HI/IcaHI/Iﬁ H YMCHUA )leﬁCTBOBaTL B
COOTBCTCTBUH C TPCAJIOKCHHBIM AJITOPUTMOM;

*  CIOCOOHOCTH IUIAaHWUPOBATh U OCYIICCTBIIATE ACATCIbHOCTb, HAITPABJICHHYIO Ha PCUHICHUC
3alaq UCCIICAOBATCIIBLCKOTO XapaKTepa.

Kommynuxamuenvie YY/I:

*  pa3BHUTHE CIIOCOOHOCTH OCYIIECTBIIATH JEIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMH,
TaKk ¥ CO B3pPOCIHBIMH (KaKk BHYTpPH OOpa30BAaTENbHOW OpraHM3allH, TaK U 3a ee
npeaenaMu), TOAOUpaTh TAPTHEPOB JJIs JIEJIOBOM KOMMYHHMKAIIUM HWCXOAS U3
CO00paXeHMI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, & HE JIMYHBIX CUMITATHH;

* TMpU OCYIIECTBJIEHUU TPYNNOBON pabOThl OBITh KaK PYKOBOJHUTENEM, TaK U UJICHOM
KOMaHIbl B Pa3HBIX poJsx (TeHepartop uei, KPUTHUK, HCIOIHHUTENh, BBICTYIMAIOIIUH,
9KCTEPT U T.1.);

* KOOPAMHUPOBAaHHE U BBHIMOJHEHUE PAOOTHl B YCIOBUSAX pEATbHOrO, BUPTYaJIbHOTO M
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BEpHYTOE, JIOTHYHOE M TOYHOE M3JI0KEHHE CBOEH TOYKHU 3PEHUS C HUCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaHWe KOH(IMKTOTEHHBIX CUTYallMil M NpEeIoTBpalleHue KOH(IMKTOB 10 UX
aKTUBHOH (ha3bl, BEICTpAaUBaHUE JIEIOBOI U 00pa3oBaTebHON KOMMYHUKAIMK, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHUH.

IIpenmeTHble pe3yJibTaThI:

Yuawuiica nayuumen:

Moayab «AJredpa u Ha4YaJIa MaTEeMATHYECKOI0 AHAJIU32»

0CO3HABaTh 3HAUCHHE MAaTEMATWYECKOW HAyKM JUIS pEIIeHHUs 3ajad, BOSHHUKAIOIIUX B
TEOpUU U B MPAKTHKE; IIUPOTY M B TO KE BPEeMs OTPAHUYECHHOCTh MPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAJIHM3y U HCCIIEIOBAHUIO TIPOIIECCOB U SIBIICHUI B IPUPO/IC
1 OO0IIECTBE;

0CO3HABaTh 3HAYCHUE MPAKTHKH U BOIPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaThKe, IS
(bopMHpOBaHUS M PA3BUTHSI MATEMATUYECKON HAYKH; HCTOPHIO PA3BUTHS MOHATHS YHCIIA,
CO3/IaHMS MaTEMaTHYECKOr0 aHAIIN3a,

OCO3HaBaTh 3HAYEHHME HJIEH, METOJIOB U PE3YyIbTATOB aNreOpbl U MaTeMaTUYeCKOro
aHaJM3a JUIsl TOCTPOSHUSI MOJIENel PeabHBIX MPOIECCOB U CUTYallMi; YHUBEPCAIbHBIN
XapaKTep 3aKOHOB JIOTMKH MAaTeMAaTUYECKUX PACCYKICHHM, UX MPUMEHUMOCTh BO BCEX
00JacTsX 4eI0BeUeCKOM AeITeIbHOCTH;

MOHUMATh pa3nyure TpPeOOBaHUM, MPEIbSIBISIEMbIX K J0Ka3aTeIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COIIMAIbHO—YKOHOMUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha MPAKTUKE;
pa3BUBaTh IPEJCTaBICHUE O BEPOSTHOCTHOM XapaKTepe pazIUYHbIX IPOLECCOB U
3aKOHOMEPHOCTEN OKPYIKaIOILIEro MUpa;

OTIEpUPOBATH MOHATUSAMU: OTPE30K, HHTEPBAJI, MOJTYHHTEPBAJI, IPOMEKYTOK C BHIKOJIOTOM
TOYKOM, rpaduecKoe MmpeCcTaBIeHHe MHOXKECTB Ha KOOPAMHATHON IIIOCKOCTH;
IIPOBOJIUTH JJOKA3aTEIbHbBIE PACCYKIACHUS IS 0OOCHOBAHUSI HICTUHHOCTH YTBEPKICHHIA;
OTIEPHPOBATH MOHITHAMH: HATYypaJbHOE YHCIIO, MHOKECTBO HATYpPAIBHBIX YHCEI, IeJI0e
YHCJI0, MHOKECTBO IIEJIBIX YUCell, OOBIKHOBEHHAs! pOOb, 1eCATHYHAs IpoOb, CMELIaHHOE
YHUCIIO, PAalMOHAIBHOE YHCJIO, MHOKECTBO DPAllMOHAIBHBIX YHCEN, HUPPALMOHAIBHOE
YUCII0, JIeHCTBUTENBHOE YHMCIO, MHOXKECTBO JEHCTBUTENBHBIX UYHCEN, FreOMEeTpUYecKas
WUHTEPIpPETANNs HATYPAIbHBIX, IEJbIX, PATHOHAIBHBIX, IEHCTBUTEIBHBIX YUCET;
BBINOJIHATh OKPYIJIEHHE pallMOHAIbHBIX W HUPPALMOHAIBHBIX YHCENT C 33JaHHOU
TOYHOCTBIO;

YIIOPSIOYNBATH YHCIIA, 3aIIMCAHHBIC B BHJIE OOBIKHOBEHHOW U IECSITUYHON Ipo0OH, YucIa,
3aITMCaHHBIE C MCIIOJIb30BaHUEM apu(METHUECKOTO KBaPaTHOTO KOPHS;

BBINOJIHATh CTAHAAPTHBIE TOXKJIECTBEHHBbIE MpPeoOpa3oBaHUs TPUTOHOMETPUUECKHUX,
UPPaAIMOHATIEHBIX BBIPAKECHHUIA;

BJIAJICTh MIOHATHSAMU: 3aBUCUMOCTh BEJIMYHH, (DYHKIIHS, apTyMEHT U 3HaUeHHE (PYHKITIH,
00JacTh OnpeneneHnsl 1 MHOXKECTBO 3HaUe€HUHN (QyHKIUH, TpapuK 3aBUCUMOCTH, TpapuK
byHKUIMY, HYTU (QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, BO3PACTaHUE HA YHUCIOBOM
IPOMEXKYTKE, YObIBAaHWE Ha YHCIOBOM IIPOMEXYTKE, HauOoJblIee W HaMMEHBIIEe
3HaYeHHe (PYHKIMM Ha YUCIOBOM IPOMEXKYTKE, Nepuojauveckas (QyHKIUsS, MepHo/,
YeTHasl ¥ HeueTHas PYHKIIUHN, YMETh IPUMEHSTh STH MTOHATHUS TPU PEIICHUH 33/1a4;
BJIAJICTh MOHATHEM 00paTHas QYHKIMS; TPUMEHSATh 3TO MOHSATHE MTPH PELICHUHU 3ajay;
OPUMEHATh TPH pElICHHH 3aJad CBOWCTBA (YHKUMH: YETHOCTb, MEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

MPUMEHSTD MPU PEIICHUH 3a/1a4 TpeoOpa3oBaHus rpadukoB PyHKITUI;



BIAJCTh  MOHATHUSMH  YHCIOBasg  MOCJIENOBATEIbHOCTb,  apudmernyeckas
reOMEeTpHUYECKas IPOrpeccus;

OpPUMEHATh TPU  pEIIeHUH 3a7ad CBOMCTBAa M NpPU3HAKH apuU(PMETHUYECKOH U
reOMETPUYECKON ITPOTrPECCUH;

BJIAJCTh IOHATHEM OECKOHEYHO YOBIBaIOLasi I'e€OMETpHuecKas IpOrpeccus U yMeETb
IIPUMEHATDH €ro IIPY PEIICHUN 3aa4;

BBINOJIHATH BBIYUCIICHUS U IPE0Opa30BaHUs BBIPDAKEHHH, COAECPIKALIMX 1eHCTBUTEIbHbIE
YKCJIa, B TOM YKCJIE KOPHU HAaTypajIbHbIX CTEIICHEH;

BBITIOJIHSITH ~ CTAHJAPTHBIE  TOXKJIECTBEHHBIE  IMPeoOpa3oBaHUsl  HPPALUOHATBHBIX
BBIPAXKEHUI;

OBJIAZICTG OCHOBHBIMHU THIIaMU HPPAlMOHAJIBHBIX, CTCIICHHBIX ypaBHCHI/Iﬁ U HCPaBCHCTB
U CTaHAAPTHBIMU MCTOJaMHU UX peIJ_ICHI/Iﬁ U IIPUMCHATDL UX IIPpU PCIICHUHN 3a1a4;

BJIAJCTh IOHATUEM CTeNeHHass (YHKUMS; CTPOUTh €€ IpaduK U yMeTb NPUMEHSThb
CBOWCTBA CTENCHHOHN (PYHKIIMU MPH PEIICHUH 331a4.

NEPEBOIUTH TPAyCHBIE MEPHI YIIIOB B paJMaHHbIe M HA000POT;

CTPOUTH YHCIOBYIO OKPYXHOCTh Ha KOOPAWHATHON IIJIOCKOCTH;

OTKJIaJIbIBaTh Ha YMCIOBOW OKPYKHOCTH 3HAUEHUS Pa3IMUHBIX YIJIOB;

BBISIBJISATh CBSI3b MEXKAY JE€KAPTOBBIMU KOOPAMHATAMU U KPUBOJIMHEHHON KOOpAMHATON
TOYKU Ha YMCIIOBOI OKPYKHOCTH;

OIIepUpPOBaTh TEPMUHAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, apDKCUHYC, apKKOCHHYC,
apKTaHI€HC, APKKOTAHT€HC;

IIPUMEHATH CBOICTBA CHHYCA, KOCUHYCA, TAHT€HCA U KOTAHI€HCA: 3HAKHU 110 YETBEPTSIM,
COXpaHEHHE 3HAueHMsI NMPU W3MEHEHMH yrja Ha IeJI0€ YHCIO0 00OpPOTOB, YETHOCThH
KOCHHYCa U HEUETHOCTh CUHYCa, TAHT€HCA U KOTAHT'€HCA;

OINpPEACIATh 3HAYEHUs CHHYCAa, KOCUHYCA, TAHI€HCAa U KOTAaHI€HCa YIJIOB Ha YHMCIOBOU
OKPYXHOCTH;

paboTaTh ¢ TabynLel TPUTOHOMETPUYECKUX (HOpMyIT;

MOHMMATh CYIIHOCTb, 3aMUCh U IPUMEHEHUE POopMyJI IPUBEICHUS;

BJIAJIETh HNOHATHSIMHU TPUTOHOMETPUUYECKUE GbyHKIMU:
y=sin X,y =C0SX,Y =1gX, y = CtgX ; CTpOUTb UX rpaduKu U yMETh MPUMEHSITH CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKIMH MPHU pELIeHUHN 3a]a4;

OpUMEHATh  (OPMYJBI  CIIOKEHUS TpH  MpeoOpa3soBaHUU  TPUTOHOMETPHUECKUX
BBIPAKECHMUI;

IPUMEHSTh (OpPMyNbl JABOWHOTO apryMeHTa B paboTe C  TPUTOHOMETPUUYECKUMH
BBIPAXCHUSIMU;

OPUMEHATh (POPMYJBI TMOHMKEHHUS CTENEeHW B paboTe ¢  TPUTOHOMETPUYECKHMHU
BBIPAXECHUSIMU;

peoOpa3oBbIBaTh CYMMbI TPUTOHOMETPUUECKHUX (QYHKIIMI B MPOU3BEACHMUS,;
peoOpa3oBbIBATh MPOU3BEICHUS TPUTOHOMETPUYECKUX (DYHKIIUN B CYMMBI;
peoOpa3oBbIBaTh BhipaxkeHus ASiN X+ BCosX k Buxy Csin(x+t);

IPABWIBHO HAaXOAWTh 3HAYEHHUsS AapKCHHYCOB, AapKKOCHHYCOB, AapKTaHI€HCOB W
ApKKOTaHT€HCOB YHUCEIT;

MPUMEHSTh COOTBETCTBYIOLIUE (POPMYJIBI PEIIEHUS! MPOCTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHU;

BBISIBJISITH CPEAN NTPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN YaCTHBIE CiIydau;



® MPUMEHSTH K PA3TMYHBIM TPUTOHOMETPHUYECKUM YPABHEHUSM OIPEICTICHHBIE METOIBI HX
pCLICHHS: BBEICHHEC HOBOW MEPEMEHHOHM, pa3lo)XeHHWE Ha MHOMKUTEIH, BBEICHHC
BCIIOMOTaTEeIILHOTO apPTyMEHTA;

e pemarb OJHOPOTHBIC TPUTOHOMETPUYCCKUE YPABHEHUS Pa3IMUHBIX CTETICHEH;

®  BJAJICTh MOHATUAMU: TIPOU3BOIHAS (DYHKIIMH B TOYKE, TPOU3BOIHAS PYHKIINY;

®  BBIYUCIIATH MPOU3BOHBIC FJIEMEHTAPHBIX (PYHKIUI 1 UX KOMOWHAIIHIA;

e TIPUMEHATH NpaBuia auddepeHupoBaHus (yHKIINM;

®  T0JIb30BaThCs (POPMYIION BBIYHCIICHHUS IPOU3BOIHON CIIOKHOM (DYHKIIHH;

NPUMEHSTh TEOMETPUICCKUN 1 (PU3MUYECKHIA CMBICIIBI IPOU3BOHOM Ha MPAKTHUKE;

UCCIIe0BaTh (PYHKIIMA HA MOHOTOHHOCTD U SKCTPEMYMBI;

CTPOUTH TpadUKU U MPUMEHSTH K PEIICHUIO 3a]1a4, B TOM YHCIIE C TApaMETPOM;

BJIQJICTh TIOHATHEM KacaTellbHas K Tpaduky (QYHKIMH U YMETh MPUMEHSTH €ro MpH

pEIICHHUH 3a]1a4.

Yltau(uﬁc;l noOJyuum 603.MO0HCHOCIMb HAYUUMbCA .

*  OIEpUpOBAThH MOHATHEM OIPEAEIICHUs, OCHOBHBIMA BHJIAMH OINPEIEICHUN, OCHOBHBIMU
BHUJaMH TEOPEM;

* [IOHMMAaTh CyTh KOCBEHHOI'O J0Ka3aTeIbCTBA;

*  OIEpHUPOBATh YMCIIOBBIMM MHOXECTBAMM IIPH PELICHUHU 33]1a4;

*  BBIIOJIHATH TOX/IECTBEHHBIE MPEe00Opa30BaHUS TPUTOHOMETPUUECKUX U UPPALIMOHAIBHBIX
BBIPXKEHUI;

*  BJAJACTH MOHATHEM ACUMITOTHI U YMETh €0 IPUMEHATH IIPU PELICHUH 33/1a4;

*  cBOOOJIHO BJIaJIETh CTAHAAPTHBIM alllapaTOM MAaTEMATUYECKOTO aHAJIN3A JIUIsl BBIYUCIICHUS
IIPOU3BOJIHBIX (PYHKIIMH OJHOM IIEPEMEHHOI;

s  uddepeHIMpPOBaTH TPUTOHOMETPUYECKHE U 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIUH;

*  CcBOOOJHO MPUMEHSTH almapar MaTeMaTHUECKOT0 aHalIn3a I UCCIIEeI0BaHUs PYHKIMN U
HOCTPOEHMS IpaMKOB, B TOM YHCIIE€ UCCIIETOBAHMS HA BBITYKIIOCTbD;

*  yMETb IPUMEHSATH IIPU PELIEHUU 3ajau CBOMCTBA HENIPEPHIBHBIX (YHKIIU.

Hcnonv3oeamv npuodpemenHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeIbHOCmU U
HOBCEOHEEHOIL IHCUHU ON1A:

® TEOPETUKO-MHOXECTBEHHOTI'O S3BIKA U S3bIKA JIOTUKH JIJI OUCAHUS PEAIBHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEILIeHUH 3a7a4 APYTruX Y4eOHBIX IPEIMETOB;

e JI0Ka3aTEIbHBIX PACCyKICHUM B CUTyalUsAX ITOBCEIHEBHOM KU3HHU, IIPU PELICHUU 3a/1a4
U3 IpyTuX MpeIMETOB;

® 3aliCH, CpPAaBHEHMs, OKPYIVICHHS YHCIOBBIX JIaHHBIX pEANBHBIX BEJIMYHH C
WCITOJIb30BAaHUEM Pa3HBIX CHCTEM U3MEPEHUS;

e ompenesneHus Mo rpadukaM U UCHOIb30BAHUS MTPU PEILICHUS MPUKIIAIHBIX 3a/1a4 CBOMCTB
peaslbHbIX MPOLIECCOB M 3aBUCHMOCTEW (HamOONbIIMEe W HAaUMEHbIINE 3HAYeHUS,
OPOMEXYTKH BO3pacTaHuss U YObIBaHUS (YHKIMH, TMPOMEXKYTKH 3HAKOIOCTOSHCTBA,
ACHUMITOTHI, TOUKH Iepernda, nepuos u T.11.);

® UHTEPIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOU IIPAKTUUECKOU CUTYaLUU;

e ompeneneHus 1o rpapukaM NpOCTEHIINX XapaKTEPUCTUK MEPUOTUYECKUX MPOLIECCOB B
O6MoJI0THHN, SKOHOMHUKE, My3bIKE, PAJHOCBA3U U JIp. (aMIUIUTY1a, IEPHOA U T.I1.);

e pelleHUs NPUKIAIHBIX 3a7a4 U3 Ouojoruu, (U3MKH, XUMHUH, SKOHOMHUKH U JPYTUX
IIPEIMETOB, CBSI3aHHBIX c HCCIIEJOBAaHUEM XapaKTEPUCTHUK IIPOLIECCOB;
UHTEPIPETUPOBAHHUS ITI0JTYYEHHBIX PE3YJIbTATOB;



® [PAKTUYECKHX pacyeToB MO (opMynam, C HCIOIB30BAaHHEM IIPH HEOOXOAMMOCTHU
CIIPAaBOYHBIX MAaTE€pUAIIOB, KaJIbKYIATOPa, KOMIIBIOTEPA;

® [IOCTPOCHUS U UCCIIEIOBAHMS IPOCTEHIINX MATEMATUYECKUX MOJIEIIEH;

e ONMCAHMA U UCCIIEIOBAHUS C IOMOIIBIO N3Y4acMbIX ITOHATUN PEAIbHBIX 3aBUCUMOCTEH;

e UHTEPIpETAlHUM PE3yJIbTATOB PELICHUs 3a7ad ¢ y4eTOM OIPAaHUYEHUM, CBA3aHHBIX C
peaJIbHBIMU CBOMCTBAMHU PaCCMaTPUBAEMBIX IIPOLIECCOB U SIBICHHU;

® pCELICHUS TeOMETPUUYECKHX, (PU3NYECKUX, DKOHOMUUYECKUX U JAPYIHX MPUKIAJHBIX 3a/1ad,
B TOM YHCJIE C UCIOIB30BAHUEM TPU HEOOXOJUMOCTH CIIPABOYHBIX MATEPUATIOB.

Moayasb «I'eomerpus»
Yuawuiica nayuumcea:

e [IOHMMAaTh 3HAYCHHE TE€OMETPUHU JUIsl PELIEHUS 3aJad, BO3HMKAIOUIMX B TEOPUM U B
[IPAKTUKE; MIMPOTY NPUMEHEHUS F€OMETPUUYECKUX 3HAHUM K aHAJINU3Y U UCCIIEJOBAHUIO
peaNbHBIX MPEIMETOB U SIBIICHUH B IPUPOJIE U OOILECTBE;

® [IOHMMAaTh 3HAYEHHUE IPAKTUKUA U BOIPOCOB, BO3HUKAIOIIMX B CAMOW T'€OMETPUH, UIS
(bopMHpOBaHUS U pa3BUTHsI TEOMETPUH KaK MaTeMaTUYeCKON HayKH;

® UMETh NPEJCTABICHUS O BO3MOXXHOCTH I'€OMETPHUM I ONMCAHUSA CBOWCTB PEAIbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHS;

® 0CO3HaBaTh POJIb AKCHOMATHKHU B TEOMETPUHN; BO3MOKHOCTb IIOCTPOEHUS FTEOMETPUUECKUX
TEOPU Ha aKCMOMAaTHYECKOW OCHOBE; 3Hau€HHE aKCHOMAaTHKHM JJIs Jpyrux olsacteit
3HAHUSA U IS IPAKTHKU;

e pa3inyatek TpeOOBaHUs, NMpPEABABISEMblE K JOKa3aTelbCTBaM B TE€OMETpPUH, aiuredpe,
€CTECTBEHHBIX, COLUAIBbHO—KOHOMUUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;

e lccienoBaTh YepTeXH, BKIOYasi KOMOMHAUUU (PUTYp, U3BIIEKATh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

e pemarb 3a4a4d TEOMETPUYECKOTO COJAEpXKaHUsA, B TOM YHCIE B CHUTyalHsX, KOrja
QJITOPUTM PEILIEHUS HE CIEAYET SIBHO U3 YCIOBHUSI, BBIOIHITH HEOOXOAUMBIE IS PEIICHUS
3a/1a4M JOINOJHUTENIBHBIE IIOCTPOCHUS, HCCIEA0BATh BO3MOKHOCTb IIPUMEHEHHS TEOPEM U
dbopMyn A peleHus 3aaay;

e yMeTh GOPMYIHPOBATH M JOKA3bIBATh T€OMETPUUYECKHUE YTBEPKACHNUS;

® UMeTh MpEACTaBIEHUS 00 aKCMOMax CTEPEOMETPUM U CIEJICTBHSAX M3 HHUX M YMETb
IPUMEHATH UX NPU PELICHUH 3a/1ay;

® UMETh NPEJCTABICHNE O CKPEUIMBAIOIMMNXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YTOJ U pacCTOSTHAE MEKy HUMU;

e [PUMEHATH TEOPEMBI O MAPAUICIBHOCTU INPAMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE IIPU
pELICHUH 3a/1a4;

® yMETh IPUMEHSATH NapaieIbHOE MPOESKTUPOBAHUE I U300paXKeHUs PUTYP;

® yMETh IPUMEHSTh NEPIECHIUKYIIPHOCTH MPSIMOU U IJIOCKOCTH IPY PEIICHNUH 337a4;

e BJAJCTh IOHATUAMU OPTOTOHAJIBLHOE IPOCKTUPOBAHUE, HAKIIOHHBIE U UX IIPOEKIIUH, YMETh
[IPUMEHATH TEOPEMY O TPEX NEPIECHAUKYJIIIpaxX IIPU PELICHUH 3a/1a4;

e BIAJETh NOHATUSAMHM pACCTOSHHE MEXIy (QUrypaMu B NPOCTPAaHCTBE, OOLIUl
NEPHEHAUKYIISP ABYX CKPEHIMBAIOIINXCSA MPSIMBIX U YMETh IPUMEHSTh UX IPU PEIICHUN
3az1ay;

e BJAACTh MOHATHEM YIOJl MEXAY NPSMOM M IUIOCKOCTBKO M YMETh NPHUMEHSTH €ro IpHU
pEILIEHNN 33]a4;

e BJAACTH IOHATUAMH JBYI'PAHHBIA YroJI, yrOJI MEXKIY IJIOCKOCTSMU, IEPICHAUKYIIIPHbIE
IIJIOCKOCTHU Y YMETb IIPUMEHSATH UX IIPU PELICHUU 3a/1a4;
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BJIA/IETh MOHATUSAMM KacaTelbHbIE NPSAMBIE U IUIOCKOCTU U YMETh NPUMEHATh UX IPU
pEILECHNN 3a]a4;

pacro3HaBaTh Ha 4epTekax U MOJAEISAX MPSAMOM U HAKJIIOHHBIN IapaJUIeJICIIUIIE ], IPIMYIO
U HAKJIOHHYIO IPU3MBI, NHUpPAMUIy, YCECUYCHHYIO INHMPAaMHUIYy, NPABUIBHYIO IPU3MY H
NUPaMUy; COOTHOCUTB 3TH TPEXMEPHbIE OOBEKTHI C X OMMCAHUSAMU, U300pAKECHUSIMU;
n300paxkaTh MPSAMOM M HAKJIOHHBIN MapajuleNeNuIe]], MPsIMYI0 U HAKIOHHYIO MPU3MBI,
ApaMUy, YCEUEHHYIO IMPAMUAY, [IPABWIBHYIO IIPU3MY U IIUPAMHULY;

CTPOUTH CEYECHMsI MPSMOr0 M HAKJIOHHOIO IapajuIeNeNUIIeNOB, IPSIMONA M HAKJIOHHON
IIPU3M, IUPAMUIbI, YCEUEHHON MMpaMUbl, IPABUIbHON IPU3MBI U IMPAMUIBI;
pas3nuMyaTh M aHAJIM3UPOBATh B3aHMHOE PACIIONIOKEHHE OCHOBHBIX MHOIOIPaHHUKOB B
IIPOCTPAHCTBE;

BBIUNCIIATH IUIOIIAb IIOBEPXHOCTH NIPSMOTO M HAKJIOHHOT'O TIapajlIeIeIIUIIE0B;
BBIUNCIIATH IUIOIIAb IIOBEPXHOCTH IIPU3MBI;

BBIYMCIIATH IUIOLIA/Ib [IOBEPXHOCTH MUPAMU/IBI M YCEYEHHOM MTUPAMUIBL;

UMETh MPEJCTABIIEHUE O TeopeMe Dilepa, IPaBUIbHBIX MHOIOIPAHHUKAX;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB C UCIOJIb30BAHUEM PA3JIMYHBIX METOZ 0B, B TOM YHUCIIE
Y METOJA CIIEOB.

Ylmmuﬁc;l noJtyuum 603MOMCHOCHb HAYYUMbCA .

UMETb IIPEJCTABICHUE 00 aKCHOMaTHYECKOM METOJE;

BJIa/IETh IOHATUEM I'€OMETPUUECKUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHATD UX
JUIS peleHus 3a/1a4;

YMETb NIPHUMEHATH JJI pELICHMs 3aJad CBOMCTBA IUIOCKMX M JABYI'PAaHHBIX YIJIOB,
TPEXTPAHHOTI'O yIja, TEOPEMBI KOCUHYCOB U CHHYCOB I TPEXTPAHHOTO yIJa;

MMETB INIPEACTABICHUE O IJIOLIAIU OPTOrOHAIBHON MPOEKIINH;

MMETh IPEJCTABICHUE O TPEXI'PAaHHOM M MHOI'OIPAHHOM YIUIE M NPUMEHSTh CBOMCTBA
IIJIOCKUX YIJIOB MHOTOIPAHHOIO YIUIA IIPU PEILICHUHU 3a71ad4;

BJIAJIETh MOHATHEM IEPIEHIUKYISIPHOE CEYEHHUE NMPU3MBI U YMETh IPUMEHATH €r0 IpPH
peLIeHuN 3a/1ay;

VMMETH NPEJCTABICHUE O JBOMCTBEHHOCTH MTPABUIIbHBIX MHOIOTPDAaHHUKOB;

BJIAJICTh IOHATUAMU LIEHTPAIbHOE U N1APAJUIEIIBHOE IPOCKTUPOBAHUE U IPUMEHSATD UX IIPU
ITIOCTPOECHHUH CEYEHUN MHOTOI'PAHHMKOB METOJIOM ITPOEKINH;

HMMETH IIPEACTABIICHUE O Pa3BEPTKE MHOTOI'PAaHHMKA U KpAaTYalIlIeM IIyTH Ha IIOBEPXHOCTH
MHOI'OTPaHHUKA;

YMETH p€IaTh 3aJla4r Ha IMJIOCKOCTU METOAaMU CTECPECOMETPHUH.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMEIbHOCmU U
HOGCEOHEEHOIL IHCU3HU 012

ONMCAHUS PEAJIbHBIX CUTYalMil Ha 3bIKE TEOMETPHH;

pellleHnss MPaKTUYECKUX 3a/lay, CBA3aHHBIX C HaXO0XK/IEHHEM I€OMETPHUYECKHX BEIUYUH
(Mcnomb3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA);

MOCTPOCHUN T'€OMETPUYECKUMU HWHCTPYMEHTaMM (JIMHEHKa, YroJbHUK, IUPKYIb,
TPaHCIIOPTHP);

COCTaBJIEHUSI C HCIOJIb30BAaHUEM CBOWCTB TIE€OMETPHUUECKUX (UTYp MaTeMaTUYeCKUX
MoJieJIeH 1S pelieHns 3a/1a4 IPaKTHUYECKOr o XapaKTepa U 3a/1a4 U3 CMEXHBIX JUCIUILINH,
UCCIICIOBaHMsI ITOJyYEHHBIX MOJIENIEH U MHTEPIPETAllUU Pe3yJIbTaTa.
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11 kaace

JInuHOCTHBIE pPe3yJIbTaThI:

BOCIIMTAHUE POCCUUCKON TPa)¥KJaHCKOM HMICHTUYHOCTH: NATPUOTU3MA; TOTOBHOCTH K
cinyxenuto OrTedecTBy, €ro 3alluTe; OCO3HAHUS POCCUUCKOW HICHTHYHOCTH B
MOJIMKYJIBTYPHOM COITMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHUE
JIOCTOBEPHON HHQOpPMAIMECH O TEPEIOBBIX ITOCTHKEHUSX W OTKPBITUAX MHPOBOU U
OTEUECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U
00I11eCTBA;

TOTOBHOCTh U CIOCOOHOCTHh K CAMOPa3BUTHUIO, CAMOOOPA30BAaHUIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUU C O0IICUETOBEUECKUMHU IIEHHOCTSIMH ¥ H/IealaMH TPaKJaHCKOTO O0IeCTBa;
TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO, Ha
MPOTSHKEHUH BCEH KU3HH, CO3HATEIbHOE OTHOIICHHUE K HETIPEPHIBHOMY 00pPa30BaHUIO KaK
YCIIOBUIO yCTIEUTHON MpodecCnoHaNbHOM U 00IIECTBEHHON ASITEFHOCTH;

OpUEHTAlMsI OOYYarOUIMXCS Ha peAU3alUI0 TO3UTUBHBIX KU3HEHHBIX IEPCIICKTUB,
WHUIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTb U CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPEICIICHUIO, CTIOCOOHOCTh CTAaBUTH LIEJU U CTPOUTH KU3HEHHBIE TUIAHbL;
TOTOBHOCTh K JJOTOBOPHOMY DPETYJIMPOBAHUIO OTHOIICHUN B TPYIINE WU COLMAIBHOM
OpraHu3aIi; TOTOBHOCTh OOYYAIOIIUXCA K KOHCTPYKTUBHOMY YYacTHIO B TMPHUHSATUU
pellleHuH, 3aTparuBarIIUX WX MpaBa M MHTEPECHl, B TOM YHCIE B Pa3NU4YHBIX (Hopmax
OOIICCTBCHHONH  CaMOOpTraHW3aIlii, CaMOYIIPABJIICHUS, OONIECTBEHHO  3HAYMMOUN
NESITEIIbHOCTH;

OCO3HAHHBIN BBIOOp Oymyiel nmpodeccuu Kak IMmyTh U CIIOCOO peann3aiui cOOCTBEHHBIX
JKU3HEHHBIX IJIAHOB;

TOTOBHOCTh OOYy4YalOIMXCS K TPYyAOBOH NpodEecCUOHATBbHON MEATeTbHOCTH KaK K
BO3MOXXHOCTH VY4YacTHSl B pEIIEHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
001IeHaIIMOHATIEHBIX MTPO0JIEM;

HPABCTBEHHOE CO3HAHME W TIOBEJIEHHE Ha OCHOBE YCBOCHHS OOIIEYETOBEUYECKIX
IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS U TMIOBEJICHUSI B MOJIUKYJIHTYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH JTUAJIOT C APYTHUMH JIFOJIbMH, TOCTUTAaTh B HEM B3aMMOIIOHUMAaHUS,
HaXOJIUTh OOIIME LIETTU U COTPYIHUYATD JUTSI KX JTOCTHIKECHHUS;

pPa3BUTHE KOMIIETEHIIUI COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETbMH MJIAIIETO BO3pPACTa,
B3POCIBIMH B 00pa30oBaTeIbHOM, OOIIECTBEHHO MOJE3HOU, Y4eOHO-UCCIEI0BATEIbCKOM,
MIPOEKTHOM U IPYyTUX BUAAX NEATEIbHOCTH.

yMEHHUE SICHO, TOYHO, TPAMOTHO HM3JlaraTh CBOM MBICTH B YCTHOW M MHUCBMEHHOM peuH,
MOHUMATh CMBICI TOCTaBJIEHHOM 3a7auM, BBICTpaWBaTh APryMEHTAlIMIO, MPUBOIUTH
MpUMEPHI 1 KOHTPIIPUMEDHI,

MPEJICTABICHHE O MaTEeMaTHYECKON Hayke Kak cepe 4eIOBEUYEeCKOW AESITeNbHOCTH, 00
aTamnax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JIJIS1 Pa3BUTHS [IMBUIIH3AINN;

KpEaTUBHOCTh MBIIUICHUS, WHULMATUBA, HAXOAYMBOCTb, AKTUBHOCTHb IMpPHU PELICHUU
MaTeMaTUYeCKHUX 3a/1a4;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTUYECKUE HEKOPPEKTHbBIE
BBICKA3bIBaHUS, OTJINYATh TUNIOTE3Y OT (aKTa,

YMEHHE KOHTPOJIHMPOBATH MTPOLIECC U PE3yIbTAT YUEOHOM MaTEMATHUECKOM IS TEINbHOCTH;
CITOCOOHOCTh K 3MOIMOHATBLHOMY BOCIPHATHIO MaTEeMaTHYECKUX  OOBEKTOB, 3ajaad,
pELICHUH, pacCyKICHUIA.

MeTtanpeameTHble pe3yJibTaThl:
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Pezynamuenvie YY/I:

*  CIIOCOOHOCTH CaMOCTOATEIBHO OOHAPYXHMBATh M (OPMYyTUpPOBATh y4eOHYIO MpoOIIEMYy;
OTIPEeIIATH 1IeIb Y4eOHO JesITeIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPHIM
MO>KHO OIPEAENUTh, YTO IeNIb JIOCTUTHYTA; CTaBUTh M (OPMYIUPOBATH COOCTBCHHBIE
3a1auy B 00pa30BaTeNIbHOM ASITEIbHOCTU U KU3HEHHBIX CUTYalMsIX; pa3BUBaTh MOTHUBbI
Y UHTEPECHI CBOEH MO3HABATEIBbHON JIEATEIIbHOCTH;

* OILICHUBATh BO3MOJKHBIE MOCIEICTBUS TIOCTHXKEHUS ITOCTABJICHHOM 1eJI B ACSITEIbHOCTH,
COOCTBEHHOW JKMU3HHU W KH3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASCh HA COOOPaKEHUSX
STUKU U MOpAJIH;

*  CIOCOOHOCTH CaMOCTOSITEIHHO TUIAHUPOBATH AIbTEPHATUBHBIC ITYTH JOCTUKCHHSI IEJICH,
OCO3HAaHHO BBIOMpaTh HambOojee d(PPEKTUBHBIC CIOCOOBI perieHUusT Y4YeOHBIX U
MIO3HABATENBHBIX 33/1a4;

* OIICHMBATh pPECypChl, B TOM UHUCJIE€ BpeMs M JApyrue HemaTepuaibHble PECYpPCHI,
HEOOXOIUMBIC JJIs JJOCTHIKCHHSI IOCTABJICHHOM 1IETIH;

* OpraHu3oBbIBaTH S()(PEKTHUBHBIA IMOHCK PECYpPCOB, HEOOXOIUMBIX Ui JTOCTHXKEHUS
IMOCTaBJICHHOM 1ICIIH;

*  COIOCTABJISITH MMOJYYECHHBII pe3yNbTaT ACSITeIbHOCTU C TOCTABICHHOW 3apaHee LEeJbIo;

* YMEHHE COOTHOCUTH CBOM JCHCTBHS C IUIAHHUPYEMBIMH pE3yJIbTaTaMH, OMPEICIATh
CIocoObI ICWCTBUN B paMKaXx MPEAIOKEHHBIX YCIOBHMA U TpeOOBaHMIA;

* YMEHHE OCYIIECTBJISATh KOHTPOJIb MO 00pa3ily U BHOCHTh HEOOXOJUMBIC KOPPEKTHUBEI B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUeH;

* CIIOCOOHOCTH AJCKBATHO OICHUBATh IMPABUIBLHOCTh WM ONIMOOYHOCTH BBITTOJIHEHUS
yueOHoI 33714, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ pPELICHHS;

* yMEHHE ONpeAeNsATh TIOHSATHS, CO3/1aBaTh OOOOINEHWS, YCTaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENILHO BBIOMpATh OCHOBAaHUS W  KPUTEPUU  JUIS
KJIaCCU(UKALINN;

* yMEHHE YCTaHaBIMBaTh MPUYNHHO-CICJICTBEHHbIC CBS3U; CTPOHUTH JIOTMYECKHE
paccyXacHHsI, yMO3aKIIIOUeHUs (MHIYKTHBHBIC, ICTYKTUBHBIC U 110 aHAJIOTHH ) ¥ BBIBOJIHI;

* YMEHHS CO3/1aBaTh, MPUMEHATH U MPeoOpa30BhIBATh 3HAKOBO-CUMBOINYECKUE CPEICTBRA,
MOJICITM M CXEMBI JIJISl PEIICHUs y4eOHBIX U TTO3HABATEIBHBIX 3a]1ad.

Ho3znaeamenvnvie YY/[:

* (QopmupoBanue yueOHOUW H OONIETONH30BATENHCKONH KOMIIETEHTHOCTH B 001acTd
UCIIOJIb30BaHHUS MH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU (UKT-
KOMITETEHTHOCTH );

* TIEpBOHAYAJBHBIE TIPEJACTABICHHs] OO0 HIOEAX W O METOJaX MAaTeMaTHKh Kak o0
YHUBEPCAIBHOM $SI3bIKE HAYKH W TEXHHUKH, O CPEACTBE MOJECIMPOBAHMS SIBICHUN U
MPOIECCOB;

* yYMEHHUE BHUJIETh MAaTEMaTHYECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHON CUTYyallud B IPYTUX
JTUCIUIUIMHAX, B OKPYXAIOIIEH KU3HU;

* TMOUCK M HaxOXJeHHe OOOOIIEHHBIX CIOCOOOB peIIeHUs 3aJad, B TOM 4YHUCIE,
OCYIIECTBIIEHNE Pa3BEPHYTOr0 WH()OPMAITMOHHOTO MOMCKA U TIOCTAHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX U MO3HABATEIHHBIX) 3a/1a4;

* KPUTHUYECKOE OIEHWBAaHWUE W WHTEPNPETUpPOBaHWE HWH(GOPMAIIMU C PA3HBIX MO3WIINH,
pacro3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHs B MHOPMAITMOHHBIX HCTOUYHUKAX;

*  HCMOJIb30BAaHHE PA3IMYHBIX MOJEIbHO-CXEMAaTUYECKUX CPEICTB I MPEIACTABICHUS
CYLIECTBEHHBIX CBS3€d M OTHOLIEHUW, a TaKXe IMPOTUBOPEUYUN, BBISBICHHBIX B
WH(pOPMAITMOHHBIX UCTOYHHUKAX;
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HAaXOKJICHUE U IIPUBOJ KPUTUYECKUX apIyMEHTOB B OTHOLICHUM JEHCTBUU U CYKICHUU
JIpYroro; CHOKOMHOE ¥ pa3yMHO€ OTHOIIEHUE K KPUTUYECKUM 3aMEYaHUsIM B OTHOILLICHUU
COOCTBEHHOTO CYXKJCHHUS, PACCMOTP UX KaK Pecypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJl 32 paMKH Y4eOHOIro IpeIMeTa U OCYIIECTBJICHUE LEJICHAPaBIEHHOrO IMOMCKa
BO3MOXKHOCTEH AJIs1 IIMPOKOTO IMEPEHOCca CPEICTB U CIOCOOO0B AEHCTBUS;

BBICTPaWBaHUE MHIMBUAYAIbHONW 00pa30BaTeIbHOM TPACKTOPHH, C YUETOM OIpaHHUYCHHUS
CO CTOPOHBI APYI'MX YYaCTHUKOB U PECYPCHBIE OIPAHUYCHHS;

YMEHUE MEHATh U YACPKUBATh PA3HBIC IO3UIUHU B II03HABATEIBHOM JCATEIBHOCTH;

yMEHHUE MOHUMATh U MCIOJIb30BaTh MATEMAaTUUYECKUE CPEICTBA HATISIAHOCTU (PUCYHKH,
YEepTEeXkKH, CXEMBI U JIp.) VIS WUTIOCTPAIH, UHTEPIPETAllMK, apTyMEHTALlUN;

YMEHHE BBIBUTaTh THUIOTE3bl MPH PEIICHWH YYEeOHBIX 3a7a4 ©  [OHUMAHUS
HEO0OXOIUMOCTHU UX MTPOBEPKU;

MOHUMAHWE CYIIHOCTH QJITOPUTMHUYECKUX TMPEANUCAHUNA W yMEHHS JCUCTBOBaTh B
COOTBETCTBUHU C MPEATIOKEHHBIM aJTOPUTMOM;

CIOCOOHOCTH IUIAHUPOBATH M OCYIIECTBIISATh JACSITEIILHOCTD, HAIIPABJICHHYIO HA PELICHUE
3a]1a4 UCCIIeI0BATENIbCKOTO XapaKTepa.

Kommynuxamuenwvie YY/|:

pa3BUTHE CIIOCOOHOCTH OCYILECTBIIATH JEJI0OBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMH,
TaK U CO B3pOCIBIMH (Kak BHYTpPU 00Opa3oBaTeIbHOW OpraHM3aluy, Tak M 3a ee
npelnenaMu), MNoA0MpaTh MapTHEPOB Uil JEJIOBOM KOMMYHHMKALlMM MCXOAS U3
coo0OpakeHHH pe3yIbTaTUBHOCTH B3aUMOJECHCTBUS, @ HE JIMYHBIX CUMIIATUH;

IPU OCYILLECTBICHUM TPYIIIOBOW pabOThl ObITh KAaK PYKOBOJIUTENIEM, TaK M YIECHOM
KOMaH/Jbl B pa3HbIX pojsiX (reHepaTtop WaAed, KPUTHK, UCIOJHUTEINb, BBICTYMAIONIUI,
SKCIIEPT U T.1.);

KOOPJIMHUPOBaHUE U BBINOJIHEHHE paOOThl B YCIOBHUSX PEAJbHOI0, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BEpHYTOE, JIOTHYHOE M TOYHOE M3JI0)KEHHE CBOEH TOYKHM 3PEHMS C HCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaHME KOHQIMKTOTEHHBIX CHUTYalluil M MpeloTBpalleHue KOH(IMKTOB 10 UX
aKTUBHOM (ha3bl, BHICTpAaMBaHUE JIEIOBOM U 00pa3oBaTebHON KOMMYHUKAIMK, U30eras
JMYHOCTHBIX OLIEHOYHBIX CYXIECHHH.

Monyab «Ajredpa u Hayajaa MaTeMaTHYECKOr0 AHAJTU3A)

Bbmycmum Hayuwumcs:

OCO3HABaTh 3HAYEHHME MATEMATUYECKOW HAyKd JUIsl pEelIeHUs 3a]ad, BO3HUKAIOIINX B
TEOPUM W B MpPaKTUKE; LIUPOTY U B TO K€ BpPEMsI OTPAHUUYEHHOCTh MPUMEHEHUS
MAaTEMATUYCCKUX METOJ0B K aHAJIU3Yy U UCCICAOBAHUIO ITPOLIECCOB U SIBJICHUU B npupoae
1 OOIIIECTBE;

Ha OCHOBE MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHUPOJAE XapaKTepHU30BaTh KPacoTy U
COBEPIIIEHCTBO OKPYXKAIOIIETO MHUPA U MPOU3BEJICHUI HCKYCCTBA;

OCO3HABaTh 3HAYEHUE MPAKTUKH U BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKe, JJs
(GbOpMUPOBAHUS U PA3BUTHUSI MATEMATUUECKON HAYKH; HCTOPUIO PA3BUTHS MOHSATHUS YHCTIA,
CO3JIaHUS MaTEeMAaTHYECKOTO aHAJIN3a,

OCO3HaBaTh 3HAYEHWE HWJCH, METOIOB WM PE3yIbTAaTOB anreOpbl M MaTeMaTHYeCKOTrO
aHalM3a JJIsl MOCTPOCHUSI MOJIETICH peaIbHBIX MPOILIECCOB U CUTYallUi; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKM MAaTeMAaTHUYECKUX PACCYKIEHUHU, UX IPUMEHUMOCTb BO BCEX
00JacTsIX 4eI0BeUeCKOM AeITeIbHOCTH;
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NOHUMATh pa3inyue TPeOOBaHMUH, MPEIbABISEMBIX K JOKa3aTelIbCTBaM B MaTEMaTHKE,
€CTECTBEHHBIX, COLIMAIbHO—IKOHOMHUYECKUX U T'YMaHUTapHBIX HayKaX, Ha IIPAKTHKE;
pa3BUBaTh IPEACTABICHUE O BEPOATHOCTHOM XapakTepe pasIMYHBIX IIPOLECCOB U
3aKOHOMEPHOCTEN OKPYIKAIOLIEr0 MUPA;

UCIOJb30BaTh OCHOBHBIE METOABI J0KAa3aTeNbCTBA, IPOBOAMTH [IOKA3aTEIbCTBO U
BBINOJIHATD OIIPOBEPKCHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMaTUYECKUX 3aa4;

IIPUMEHATHh IMPOCTEUIINE IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PELICHUN MAaTEMaTUYECKUX 3a1ad;

II0JIb30BAThCS IPUKIIAJHBIMUA IIPOrPaMMaMHU M IIPOrpaMMaMH CHUMBOJIBHBIX BBIYMCICHUN
JUISL UCCIIEIOBAaHUSI MAaTEMAaTHUECKUX OOBEKTOB;

VMMETH NIPEICTaBICHUE O BKJIA/E BBIJAIOIINXCS MAaTEMAaTUKOB B PA3BUTHE HAYKH;
IIOHMMATb POJIb MAaTEMATUKH B pa3BuTuu Poccuu;

CcBOOOJTHO OIIEpUPOBATh MOHATUSMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHHUS
U HEPABEHCTBA, YPABHEHME, SBIIAIOIIEECS CIEACTBUEM JIPYroro ypaBHEHMs, ypPaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, pABHOCHJIbHBIE IPEOOPAa30BAHUS YPAaBHEHU;

pelaTh pa3Hble BUAbl YPABHEHUIN U HEPABEHCTB U UX CUCTEM;

OBJIQIETh OCHOBHBIMH THIIAMU [OKa3aTEJIbHbIX, JOrapUPMHUUECKUX YpAaBHECHHH U
HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHUN U NPUMEHATh UX IPU PELICHUU
3az1ay;

IOHUMATh CMBICII TEOPEM O pPABHOCWIBHBIX U HEPABHOCWJIBHBIX IpeoOpa3oBaHUIX
YPaBHEHUH U YMETb UX JOKa3bIBaTh;

BJIAJICTh METOJIAMH PEIICHUs] ypaBHEHUH, HEPABEHCTB W WX CHCTEM, YMETb BBIOHMpATh
METO/1 peleHHs U 0OOCHOBBIBATh CBOM BBIOOD;

HCIIOJIb30BaTh METOJI MHTEPBAJIOB Ul PELICHHUs] HEPAaBEHCTB, B TOM 4HCIE IPOOHO-
PAlMOHATIBHBIX U BKJIIOYAIOIIUX B €051 MppalliOHAIbHbIE BRIPAXKECHUS,

pemiath anredpanyveckue ypaBHEHHS W HEPAaBEHCTBA M HUX CHCTEMBbl C IapaMeTpamu
anreOpanyeckuM U rpapuuecKuM MeTOJaMu;

CBOOOJHO HCIIOJIb30BATh TOXAECTBEHHbIE MPeoOpa3oBaHMUs MPHU PEUICHUH YpaBHEHUH U
CHUCTEM ypaBHEHUH,

BJIaJICTh MOHATUSAMH MTOKa3aTeabHas GYHKINS, SKCIIOHEHTA; CTPOUTh X IpadUKHU U yMETh
IPUMEHSATH CBOMCTBA MOKa3aTeNbHOM (QYHKIIMM NIPU PELICHUH 3a/1a4;

BJIQ/IETh MTOHATHEM JIoTapupMuuecKast GyHKIMS; CTPOUTH €€ rpapuK U YMETb IPUMEHATh
CBOIicTBa Jorapu@muueckoi GyHKIMH NIPU PELICHUH 33]1aY;

OPUMEHSATH [IPU PELICHNUH 331a4 peodpazoBaHus rpaduKoB (QyHKIIHIA;

CTPOUTH TpapuKU U MPUMEHSATH K PEIICHUIO 3aJ1a4, B TOM YHCJIIE C TapaMeTPOM;

BJIQ/IETh MOHATUSIMU ITepBO0Opa3zHast PyHKIMS, ONpeesIeHHbI HHTETrpal;

npuMeHsTh TeopeMy HproTona—JIeliOHMIIa U ee cIIeCTBUS IS peLIeHUs 3a/1ay;

BJIaJICTh OCHOBHBIMU MOHATHSIMUA KOMOMHATOPUKH U YMETh UX MIPUMEHSTH IIPHU PELLICHUN
3az1ay;

HUMCETb NPCACTABJICHUC 00 OCHOBax TCOpHUU BCpOHTHOCTCfI;

OTIEpUPOBATh TOHATHUSMHU: YaCTOTa W BEPOSATHOCTH COOBITHS, CyMMa W TPOU3BEICHUE
BEPOSITHOCTEH, BEIYUCIIATH BEPOSITHOCTH COOBITHUI Ha OCHOBE TOJICYETA YHCIIAa UCXOJIOB;
OTIepUPOBATH OCHOBHBIMU OIHMCATENBHBIMU XapaKTePUCTHKAMU YHUCIOBOTO Habopa,
MOHSITHEM TeHEepaTbHAasi COBOKYITHOCTh M BBIOOPKOH U3 Hee,

UMETh TPEJCTaBICHUE O AUCKPETHBIX W HEMPEPHIBHBIX CIyYaWHBIX BEIMYUHAX U
pacnpezieNieHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYUH;

MMETh MPEACTaBICHUE O MATEMATUYECKOM OKUJIAHUH U IUCTIEPCUU CITyYalHbIX BEJIMYUH;
UMETh MPEJCTABIEHUE O COBMECTHBIX PACIPEICIICHUAX CTy4YalHbIX BEJINYUH;
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MOHUMATh CYTh 3aKOHAa OOJBIIMX 4YHCEl ¥ BHIOOPOYHOTO METOAA U3MEPECHHS
BEPOSATHOCTEM;

MMETh TPEJACTABICHHE O HOPMAIBHOM paclpelesieHud M MpuMepax HOPMaIbHO
pacipeieNIieHHbIX CTyYaliHbIX BEIUYHH;

UMETh NPECTABICHUE O KOPPEISAINH CIyYailHbIX BEJIUYUH;

peliaTh pa3Hble 3aJa4i MOBBIIIEHHONW TPYAHOCTH;

AHAIM3UPOBATh YCJIOBUE 3aJlaud, BBIOMPATh ONTUMAJBHBIA METOJ pEUIeHHs 3aiayd,
paccMaTpuBasi pa3JInyHble METOIBI;

CTPOUTHh MOJIeNIb pEIICHUsl 3a/Jaud, MPOBOJAUTH JOKAa3aTeJIbHbIE PACCYXKACHUS MPHU
pEIICHUH 3a]1a4H;

pemate 3amauyd, TpeOyrolme nepedopa BapUAHTOB, MPOBEPKU YCIOBHH, BbIOOpa
ONTUMAIBHOTO PE3yJIbTaTa;

AHAIM3UPOBAThH U UHTEPIIPETUPOBATH MTOJTYyYSHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOUpATH pElICHUs, HE TIPOTHBOPEYALINE KOHTEKCTY;

MEPEBOJUTH MPHU PEIICHUU 3a7add WHPOPMAIMIO U3 OJHOW (OPMBI 3alMCH B JIPYTYIO,
UCTIOJIB3YS TIPU HEOOXOUMOCTH CXEMBI, TAOJIUIIBI, TPa(UKH, TUArPaMMBI.

Bbmycmmx nOJIyuum 603MOMCHOCHLL HAYYUUMBCA .

pa3BUTh NPEICTABICHHWE O YHUCIE€ M YUCIOBBIX CHCTEMAaX OT HaTypaJbHbIX J10
JICMCTBUTEIIBHBIX YHCET; O POJIM BBIYMCIICHUM B 4EJIOBEYECKOM ITPAKTHKE;

CBOOO/THO BBINOJIHATH TOXKAECTBEHHbIE ITPE0Opa30BaHus JIOTapU(PMUUECKUX U CTETIEHHBIX
BBIPAKECHMI;

CBOOOJHO ONpeAensaTb TUI M BBIOMpAaTb METOJ pEUICHUs IOKa3aTelIbHBIX U
JOrapu(pMHUECKUX YpaBHEHHH M HEpPaBEHCTB, HPPALMOHAIBHBIX YpaBHEHUH WU
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE TUIIBI YPABHEHUM U HEPABEHCTB € TapaMeTpaMy;

OIepupOBaTh MOHITHEM NEPBOOOPA3HON PYHKIMU JUIsl pEIICHU 3a/1a4;

OBJIQIETh OCHOBHBIMU CBeZleHMAMU 00 wuHrerpasie Hprlorona—JleliOnuna wu  ero
IPOCTEHIINX MPUMEHEHUSX;

YMETh BBINOJIHATh NPUOIMKEHHBIE BBIYMCICHHUS (METOABI pEIICHUs YpaBHEHUH,
BBIYHUCIICHUSI OTPE/IETICHHOT0 HHTErpaja);

YMETb MPUMEHSATH NPUIIOKEHUE ITPOU3BOJHON U OIPENEICHHOIO UHTErpala K PELICHUIO
3a/1a4 €CTECTBO3HAHUS;

UMETh TPEACTABIEHHE O CTAaTHUCTUYECKUX THUIOTe3aX M IPOBEPKE CTATUCTHYECKOM
TUIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUYMMOCTH;

UMETh MPEJCTABIEHUE O KOAUPOBAHUH, TBOMYHOM 3alKCH, TBOUYHOM JIEPEBE;

BJIaJ€Th OCHOBHBIMU TMOHATHAMM Teopuu TpadoB (rpad, BepumHa, pedpo, CTENEHb
BEpILUHBI, TyTh B rpade) u yMeTh NPUMEHATH UX MPU PELICHUH 3a/1a4;

UMETH MPECTABIEHUE O JEPEBbIX U YMETh IPUMEHATDH IIPU PEIICHUN 3a/a4;

BJIQ/IETh IOHSTHUEM CBSA3HOCTh U YMETh IPUMEHSTh KOMIIOHEHTHI CBSI3HOCTU IIPU PEILICHUUN
3az1ay;

YMETb OCYLIECTBIIATH IyTH 110 pedpam, 00X0/16l pedep U BeplIuH rpada;

UMETh TMPEJCTAaBICHUE O BHIOOPOYHOM KO3(D(ULIMEHTE KOpPpEeNsSuu U JIMHEHHOM
perpeccuy;
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UMETh IIPEJCTaBICHUE O CTAaTUCTHYECKUX THUIOTE3aX M IPOBEPKE CTATUCTUYECKOU
TUIIOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUUMOCTH;

MMETBH NIPEACTABICHUE O CBSI3U OYMIIMPUYECKUX U TEOPETUUECKUX PACIIPEIEICHUN;

MMETH NIPEACTABICHUE O KOJAUPOBAHUY, IBOMYHOH 3alIUCH, JBOMYHOM JIEPEBE;

BIIAJICTh IIOHATUEM CBSA3HOCTb U YMETh IIPUMEHATh KOMIIOHEHTBI CBA3HOCTH IIPU PEILIEHUU
3a/1ay.

Hcnonvzoeamv npuodpemenHnvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeabHOCHmU U
NOBCCOHEBHOU HCUZHU 0N

JIOKa3aTeIbHbIX PACCYXKIAECHUN B CUTYyalUsIX NOBCEAHEBHOM *HU3HH, IPU PELICHUU 3a/1a4
U3 APYruX NpeAMETOB;

COCTaBJICHUS U PELLIECHUS YPABHEHUH, HEPABEHCTB, X CUCTEM IIPU PELICHUH 3314 APYTUX
y4€OHBIX TIPEIMETOB;

BBIMIOJIHEHUS] OLIGHKH IPaBJIONOAOOMS pPE3y/lbTaTOB, IOJIYYaeMbIX MpPH pEIIeHUH
pa3IMYHbIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM IIPH PELICHUU 3a/a4 APYIHX Y4eOHbIX
IIPEIMETOB;

COCTaBJICHUS U PEIICHUs YPaBHEHHH U HEPaBEHCTB C MapaMeTpaMu NP PELIeHUHU 3a/1ad
JIPYTUX y4EOHBIX MPEIMETOB;

UCIIOJIb30BaHUs IPOrPAaMMHBIX CPEJICTB IPU PELICHUH OTAEIbHBIX KJIACCOB YPAaBHEHHUH U
HEPaBEHCTB;

3alMCcH, CpPaBHEHUS, OKPYIJIEHUS UHUCIOBBIX [JAHHBIX pEAlbHBIX BEJIUYUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM HU3MEPEHUS;

olpeieNnieHus 1o rpadukaM U UCIOJIb30BaHUS IPU PELICHUs NPUKIAIHBIX 3a]1a4 CBOMCTB
peasbHBIX IPOLECCOB M 3aBUCUMOCTEH (HauOosblIMEe W HaUMEHbIIWE 3HAYeHUs,
MPOMEXYTKH BO3pacTaHUsl M YOBbIBaHMSI (PYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA,
ACHMIITOTBI, TOYKH Mepernda, nepuos v T.11.);

onpezeneHus 1no rpagukam MpoCTEHIINX XapaKTEPUCTUK MEPUOJINYECKUX IPOIECCOB B
OH1OJI0TUH, SKOHOMHKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.IL.);
MHTEPIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYallUN;
peleHns NMPUKIATHBIX 334ad M3 Ouonoruu, (GU3MKU, XUMHH, SKOHOMUKH U JPYTUX
PEIMETOB, CBSI3aHHBIX c HCCIJIEJOBAaHUEM XapaKTepUCTHUK  IPOLECCOB;
MHTEPIPETUPOBAHUS OJTYUECHHBIX PE3YJIBTATOB;

NPaKTUYECKUX pacyeToB Mo (¢opMmyiaM, C HCHOJIb30BAHHEM NpPU HEOOXOAUMOCTH
CIPABOYHBIX MaTEPUATIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA;

MOCTPOEHHUS U UCCIIEOBAHMS IPOCTENIIINX MAaTEMATUUECKUX MOJEIIEH;

BBIYUCIICHUSI UJIH OLICHUBAHUS BEPOATHOCTH COOBITUI B pEeaIbHOM KU3HH;

BbIOOpaA MOAXOAIIET0 METO/1a IPEACTaBICHUS M 00pabOTKH JaHHBIX;

ONMCAHHUA U UCCIIEJOBAHUS C IOMOIIBIO M3y4aeMBbIX IOHATUN PEAJIbHBIX 3aBUCUMOCTEN;
MHTEPNPETALUH PE3YIbTATOB PEIIEHUS 3alad C YYeTOM OTPpaHUYECHUH, CBA3AHHBIX C
pealbHBIMU CBOMCTBAaMU pacCMaTPUBAEMBIX IIPOLIECCOB U ABJICHUI;

pelleHns: TeOMETPUUYECKUX, PU3NYECKUX, SKOHOMUUECKUX U JAPYTUX MPUKIATHBIX 3a/1a4,
B TOM YHCJIE C UCTIOIb30BAaHUEM NPU HEOOXOAMMOCTH CIIPAaBOYHBIX MAaTEPHUAJIOB.

Mopyasb «I'eomerpus»

Boinycknuk naywumcesa:
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e [IOHMMAaTh 3HAYCHHE TEOMETPUU [UIsI PEUICHUS 3a]a4, BO3HHKAIONINX B TEOPHUH U B
MPAKTUKE; NIMPOTY NPUMEHEHUS] T€OMETPUUYECKUX 3HAHUM K aHAINU3Yy U UCCIICOBAHUIO
peaTbHBIX MTPEIMETOB U SIBIICHUH B TIPUPOJIE M OOIIECTBE;

® [IOHMMAaTh 3HAYEHHE MPAKTHUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOW T€OMETPHUH, JUIS
dbopMUPOBaHUS U PA3BUTHS T€OMETPUU KaK MaTeMaTUUYECKON HAYKH;

® UMETh TPEJCTABICHUS O BO3MOXXHOCTH T'€OMETPHH MJIsI ONMUCAHHUS CBOMCTB PEabHBIX
MPEIMETOB M UX B3aUMHOTO PACTIONIOKEHUS;

® 0CO3HaBaTh POJIb AKCHOMATHKHU B TEOMETPUU; BO3MOKHOCTh IOCTPOEHHUSI TE€OMETPHUECKUX
TEOpUH HAa AKCHMOMATHYECKOH OCHOBE; 3HAYCHHE AaKCHOMATHKHU JUIS JPYyrux obsacrteit
3HAHUS U JUIS IPAKTUKU;

e pasnuuath TpeOOBaHUs, MpenbsABIsSEMble K JOKa3aTelIbCTBaM B T'€OMETpHUH, airedpe,
€CTECTBEHHBIX, COIIMAIbHO—IKOHOMUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha MPAKTUKE;

® BIAJCTh TI'COMETPHUYCCKHUMH TMOHSATHSAMHU TPU PEHICHHH 331ad H  [POBEICHUU
MaTEMATHYECKUX PACCYKICHUIH;

® CaMOCTOSATENbHO (HOPMYIHPOBATH OINpPEAETCHUS T€OMETPUYECKUX (Uryp, BBIIBUraTh
TUIIOTE3bI O HOBBIX CBOMCTBAX M NIPU3HAKAX TCOMETPHUECKUX (PUTYp 1 000CHOBHIBATH HITU
OMpoBepraTh UX, 0000IIaTh WM KOHKPETH3UPOBATh PE3yJbTaThl HAa HOBBIX Kiaccax
buryp, TPOBOAWTH B HECIOXKHBIX CIIydasx KiacCHPHUKAuioo (UTYp MO Pa3IHYHBIM
OCHOBaHUSIM;

® HCCIENOBaTh YEPTEXKH, BKIIOYAs KOMOWHAIMU (PUTYp, U3BJIEKATh, HHTEPIPETUPOBATh H
peoOpa3oBEIBATH HHPOPMAIIHIO, MPEACTABICHHYIO Ha YepTekKaXx;

e pemiath 3aJa4ydl TEOMETPUYECKOTO COJEpXKaHHs, B TOM 4YHCIIe B CUTYyalHsX, KOrjaa

QITOPUTM PEILIEHUS HE CIEAYET BHO U3 YCIOBHUSI, BBIOIHITH HEOOXOAUMBIE IS PEIICHHUS

3a/1a49¥ JOIIOJTHUTEIbHBIC IIOCTPOCHUS, UCCIICIOBATh BO3MOKHOCTh TPUMEHEHHUS TEOPEM U

dbopMyn As peleHus 3aaay;

yMeTh (POPMYITUPOBATH U IOKA3BIBATH TEOMETPUUICCKUE YTBEPIKICHUS;

BJIQJICTh IOHSITHSMH BEKTOPBI U X KOOPIMHATEHI;

YMETh BBITIOJHATE OTIEPAITUH HAJl BEKTOPAMU;

UCIIOJIb30BaTh CKASIPHOE MPOU3BEICHUE BEKTOPOB MMPHU PEIICHHUH 33,134,

MPUMEHSTh ypaBHEHHUE TIOCKOCTH, POPMYITY PACCTOSHUS MEXKAY TOYKaMH, YpaBHEHHE

cdepsl IpU pelIeHn  3a1ay;

MPUMEHSTH BEKTOPBI U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPH PEIICHUH 33139,

e BJIQJICTh OHATHSIMH TeJla BpalleHus (IMINH/P, KOHYC, Iap u cdepa), UX CEUCHUS U YMETh
MPUMEHSTh UX TPU PEIICHUH 3a/1a4;

e BIAJCTh MOHATUSAMHU KacaTeJbHbIE MPSIMbIE U MIOCKOCTH U YMETh MPUMEHSTh U3 MPHU
pEIIeHUH 3a/aY;

® HMETh IPEJICTABICHHS O BIIMCAHHBIX W ONMMCAHHBIX cepax W yMeTh MPUMEHSITH UX MPHU
pEIIeHUH 33]1aY;

® BIAJCTh MOHATUSIMHU 00BEM, 0OBEMBI MHOTOTPAHHUKOB, TEJl BPAIIEHUS U MPUMEHAITh HX
IIPH PEIICHUU 33]1aY;

e WMETh TNPEJCTAaBICHHE O pa3BepTKe IWIMHJApPAa W KOHYCa, IUIOMIAJIA TOBEPXHOCTH
WIMH]pA U KOHYCa, yMETh MIPUMEHSTh UX MPHU PEIICHUH 3a]1aY;

® HMETh MPEJICTABICHHE O IUIOMAIN chephl U yMETh MPUMEHSTH €T0 MPHU PEIICHUH 33]1aY,

® yMETh periarh 3a/1a49i Ha KOMOWHAIIMM MHOTOTPAaHHUKOB U TEJT BPAIICHUS;

e HMETh IPEJCTABIICHUE O MMOA00UH B IPOCTPAHCTBE M YMETh PEIIATh 3a]]a91 Ha OTHOIICHUE
00BEMOB U TIJIOIIA/IEH TOBEPXHOCTEN MOAO0HBIX (DUTYP.

Boinycknuk nonayuum 603mMO03#CHOCHIb HAYHUMbCA
® [IPUMEHSATH IIPH PEeLICHUHU 3a7a4 GOPMYILY PACCTOSHHS OT TOYKHU J0 IIIOCKOCTH;

18



BJIAJICTh Pa3sHBIMHU CIIOCOOAMU 33/1aHUSI YPABHEHUS MPSAMOW U yMETb NPUMEHSTh HUX IPH
pEILIECHNN 3a]a4;

HaxOJUTh PACCTOSHHUE MEXKJY CKPEIUMBAIOIIMMHUCS IPAMBIMU, 33JJaHHBIMU B CUCTEME
KOOpJMHAT;

IIPUMEHATH IIPU PELIECHUU 3a7a4 U JOKa3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METOJ
KOOPJIMHAT;

UMETh MPEACTABIECHUE O JOBW)KCHHUAX B IIPOCTPAHCTBE: IapajlIEIbHOM IIE€PEHOCE,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, LEHTPAJIbHOW CHMMETPUH, IIOBOPOTE
OTHOCHTEJIBHO NPSMOM, BAHTOBOW CUMMETPHUH, YMETh IPUMEHATH UX IIPU PELICHUH 3a/1a4;
UMETh IPEJCTaBICHUs O NPeoOpa3oBaHUU 110100Us, TOMOTETUN U YMETh NPUMEHATh UX
IIPU PELLECHNN 3a/1a4;

MMETH NPEICTABJICHUE O HUINHAPUIECKUX U KOHUUECKUX CEUCHUSX;

UMETh NPEACTaBICHUE O Kacarommxcs chepax U KOMOMHAIIMK TEN BpAIEHHUS U YMETb
IIPUMEHATH UX IIPU PELICHUU 3a/1a4;

HaxXoJUTh OOBEM MapajUlesienuIeaa U TeTpad]pa, 3aJaHHBIX KOOPAMHATAMHU CBOUX
BEpILNUH;

UMETh TpeACTaBIeHHE 00 akcuomMax o0bemMa, NpUMEHSATh (opMynsl 00BEMOB
IIPSAIMOYTOJIBHOTO IapajulelienuIIea, IPU3Mbl U IMHPAMHUJIbI, TETPadApa IpPU pPELICHUH
3a/1a4;

IPUMEHSTH TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB IIPU PELICHUH 3a/1a4;

OPUMEHATh MHTErpayl Juls BBIYMCICHHS OOBEMOB M IIOBEPXHOCTEH Ten BpalleHMs,
BBIYUCIICHUS IO U chepruecKoro nosica 1 oobema apoBoro cios;

YMETh MPUMEHSThH (OPMYIIBI 00BEMOB NPH PEIICHUH 3a/1ay;

YMETh PElIaTh 33Ja41 Ha IIJIOCKOCTH METOJIAMH CTEPEOMETPHH.

Hcnonv3oeamv npuodpemeHnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeIbHOCHU U
HOBCEOHEBHOU MHCUHU 014

ONMCAHUS peaNIbHBIX CUTYallMil Ha 3bIKE TEOMETPHH;

pElIeHUs] PAaKTUYECKUX 3a/lad, CBA3AHHBIX C HaXOXJIEHUEM I€OMETPHUYECKHX BEIMYUH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);

IOCTPOCHUH TE€OMETPUUYECKMMHM WHCTPYMEHTaMu (JIMHEWKa, YrojJbHHUK, LUPKYIb,
TPaHCIIOPTHP);

COCTaBJIEHUSI C HCIOJBb30BAHUEM CBOMCTB T€OMETPUUYECKUX (QHUTyp MaTeMaTHYeCKHX
MoOJIeJIeH AJIs pelIeHNs 3a/1a4 IPAKTUUECKOT 0 XapaKTepa U 3a/1a4 U3 CMEXHBIX JUCLMILINH,
MCCJIEIOBAHMSI TTOTYYEHHBIX MOJENIEN U MHTEPIPETAllUi pPe3ysbTara.

Conep:xanue yueOHOT0 npeaMeTa

10 kJaacce

Monyab «AJredopa u Hauajaa MATeMAaTHYECKOT0 aHAJIH32a)
(102 gaca)

IMoBTOpeHnue matepuana 7-9 kiaaccos (3 yaca)
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I'inasa 1. IloBTopenne u pacimmpernue cBeaeHuii o pynxkuuu (11 yacos)

Haubonpiiee n HammeHbliee 3HaueHUs (QyHKUIUU. YETHBIE M HEUYETHBIC ()YHKIIHH.
[Toctpoenne rpadmkoB (YHKIUH C MOMOIIBIO T'€OMETPUYECKHX INpeoOpa3oBanuid. OOparHas
¢GyHkims. PaBHOCHIIBHBIC YpaBHEHHUS M HEPABEHCTBA. MeTO/] HHTEPBAJIOB.

I'naBa 2. Crenennas ¢pynkuus (17 gacon)

CreneHHass (QyHKIUS € HaTypajdbHbIM IoKa3aTeneM. CreneHHas (QyHKIUS € LEIbIM
noxasareneM. OnpezieneHne KOpHs 1 — ol crenenn. Oynkmus y = V/x . CBoiicTBa KOpHS 7 — oif
creneHu. OnpezeneHye U CBOWCTBA CTENEHU C PallMOHAIBHBIM MOKa3areseM. VppalnuroHaibHble
ypaBHEHHsI. MeTo]1 paBHOCHIIBHBIX TPe00pa30BaHuil AJisl pelieHHs UPPalMOHATIbHBIX YPaBHEHUI.
HppaunoHaibHble HEPaBEHCTBA.

I'nasa 3: Tpuronomerpuueckue GyHkiuu (27 4acos).

Pamunannas mepa yria. Tpuronomerpudeckne GyHKIIUU YHUCIOBOTO apryMeHTa. 3HAKU
3HAYCHUH TPUTOHOMETpUYECKHX (QYHKIUH. UETHOCTh M HEYETHOCTh TPUTOHOMETPUUYCCKHX
¢ynkuuii. Ilepuonuueckue ¢ynkuuu. CpoiicTBa W Tpapuku (GyHKIUHA y =SiN X,y = COSX.
Cpoiictea u rTpaduku  (yHKImiA Y =tgX,y =Cctgx. ~ OCHOBHBIE = COOTHOWICHHS  MEXIY
TPUTOHOMETPUYCCKUMH (DYHKIUSIMHA OJHOTO W TOTO XK€ aprymeHtra. DopMyibl CIIOKEHUS.
®opmynsl mpuBeneHus. @opMysibl ABOWHOTO U MOJIOBUHHOTO yriioB. CymMMa U pa3HOCTh CHHYCOB
(kocunycoB). Dopmyinsl MpeoOpa3oBaHus TPOU3BEICHUS TPUTOHOMETPUUYCCKUX (PYHKIHMHA B

CyMMY.

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

VYpaBHenue C0S X=D. YpaBuenue Sin X=b. YpaBuenus tg x=b u ctg x=b. Oynkuuu
y=arccos x, y=arcsin x, y=arctg X u y=arcctg X. Tpuronomerpu4ecKie ypaBHEHHsI, CBOISIIAECS
K anreOpanveckuM. PemreHue TPUTOHOMETPUYECKHX YpPAaBHEHHWI METOJIOM pa3JIOKEHHS Ha
MHOXHTENH. Perenue mpocTedmx TpUroHOMETpUIECKUX HEPABEHCTB.

I'naBa 5: IlpousBoaHas u eé npumeHeHne (26 4acos).

[IpencraBienue o npenene GyHKIUU B TOUKE M O HENPEPHIBHOCTU (PYHKUHU B TOUKE.
3amaya 0 MTHOBEHHOH CKOPOCTH M KacaTeldbHOM K rpadguky ¢yHkuuu. IToHsTHE MPOU3BOAHOM,
IIpaBuna BBIYMCIIEHHWS IPOU3BOAHBIX. YpaBHEHHE KacaTesnbHOW. [Ipu3Haku Bo3pacTaHus u
yObiBaHus GpyHKIuK. Toukn skcTpemMmyma GpyHKiun. [IppumeHenue npon3BoIHON PU HAX 0K JICHUH
HauOOJIBIIEro U HauMeHbIIero 3HadyeHnit pynkuuu. [loctpoenue rpagpukoB GyHKIHI.

IMoBTOpenue (3 yaca)
VupakHeHus I TIOBTOPEHHsI Kypca anreOpsl ¥ Haval MaTeMaTHYecKoro ananusa 10
Ki1acca.

10 kaacc
Moayab «I"'eomeTpus» (68 yacoB)

I'naBa 1. BBenenue B crepeomerpuio (8 yacos)

OCHOBHBIE TIOHATHS CTEpPEOMETpUU. AKCHOMBI crepeoMeTpuu. CleacTBUsS U3 aKCHOM
crepeomeTpuu. [IpocTpancTBennsle ¢urypsl. HauanbHble mpeacTaBieHUs O MHOTOTPaHHHUKAX.
MeTto ceueHuN.

I'nasa 2. [TapajuiejbHOCTh B ipocTpancTBe (15 yacos)
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B3anMHOe pacrionoxxeHue AByX NpsIMBIX B IpOCcTpaHCTBe. [lapamuiebHOCT IPSIMO U IIIIOCKOCTH.
[TapannensHocTs miockocted. IlpeoOpasoBanus ¢uryp B mnpocrpanctBe. IlapamnensHoe
npoektupoBanue. CIIpoOeKTUPYEM Ha IIOCKOCTb.

I'naBa 3. [lepneHIMKYJISAPHOCTH B pocTpaHcTBe (26 yacoB)
Yron Mexay mNOpsMbBIMH B MPOCTpaHCTBE. llepneHAMKYISIpHOCTH MNPSMOM U  IJIOCKOCTH.
Ilepnengukynsap ¥ HakiaoHHas. Teopema O TpPEX NEPHEHAUKYISAPAX. YTOJ MEXAY MIPsIMOU U
IJIOCKOCThIO. JIByrpaHHbIil yros. Yroia Mexay IUIOCKOCTAMH. Ilnomans opToroHabHOM
IPOEKLIMHA MHOTOYTrOJIbHUKA. «CTEpEOMETPUUECKOE» PACTIONOKEHUE IBYX MPSIMBIX.

I'naBa 4. Muororpannuku (15 4yacoB)
[Ipusma. Ilapamnenenunen. Ilupamuma. VYceu€nnas nupamupga. IlnatoHoBel — Tena.
I'eomeTpuueckoe telo.

Hrorosoe noBropenne kypca reomerpuu 10 knacca (4 yaca)
AKCUOMBI cTepeoMeTpuM M ux ciuenctBus. [lapamienbHOCTs TPSAMBIX U IJIOCKOCTEM.
[lepneHaAUKYISIPHOCT, MPSAMBIX M TUIOCKOCTEeH. Muororpanauku. [lmomanu  OGOKOBBIX
MOBEPXHOCTEN MTPU3MbI U TUPAMUIBI.

11 kaacc
Monayab «AJredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIHM32)

(99 uaca)

IMoBTOopenue matepuana 10 kaacca (3 yaca)

I'naBa 1: Iloka3arenbHas u Jorapupmudeckas GpyHkoun (28 yacon)
CreneHb ¢ MPOU3BOJIBHBIM JECHCTBUTENbHBIM TOKa3zareneM. IlokasarenbHas QyHKIMS.
[ToxazarenbHble ypaBHeHus. lloka3aTenbHble HepaBeHCTBa. Jlorapupm u ero cBoicCTBa.
Jlorapudmuueckas ¢pyHKIMS U ee cBoicTBa. Jlorapupmuueckue ypaBHenus. Jlorapupmuueckue
HepaBeHCTBA. [Ipon3BoHbBIE TIOKA3aTENbHOM U JIOTapu(PMUUECKON (YHKIUI.

I'naBa 2: UnTerpau u ero npumMeHenue (11 yacos).
[TepBooOpaznas. IlpaBuna HaxoxaeHUs nepBooOpasHo. [lnomans KpUBOIMHEWHONW Tparenu.
OnpenenéHublil HHTErpaji. Beruncienue o0beMOB Tel.

I'naBa 3: DiemenTbl KoMOuHaTOpUKU. BuHom Hurotona (12 yacos).
Meron matemaTuyeckoit mHaykuuu. IlepectanoBku. Pazmenienus. Coueranust (KOMOWHALIWM).
bunom HeroTona.

I'naBa 4: DnemeHTbl Teopuu BeposirHocTeidl (13 yacoB)
Omnepanun HaJ COOBITUSAMHE. 3aBUCUMBIE M He3aBUCHMBIe coObITHs. Cxema beprymm. CinydaiiHbie
BEJIMYMHBI M UX XapPaKTEPUCTUKU

IMoBTOpenue (32 yaca)

11 knace
Moayab «I"'eomeTpus» (66 yacoB)
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I'naBa 1. KoopauHaTsl 1 BeKTOpPHI B mpocTpaHcTBe (16 yacos)
JlexkapToBbl KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B npoctpaHcTBe. CliOkKEeHHE U BHIYMTAHUE
BEKTOPOB. YMHOKE€HUE BeKTOpa Ha uucio. ['omorerus. CkansipHOE IPOU3BEJIECHUE BEKTOPOB.
['eomeTpryeckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHHE IJIOCKOCTH. UeThIpéXMepHbIi KYO.

I'naBa 2. Tena pamenns (29 yacoB)
[wmaap. KomOunanuu nunmuaapa u npusmsl. Konyc. Yceuénnblii konyc. KomOuHamm konyca
u nupamuel. Chepa u map. YpaBuenue chepsl. B3aumHoe pacnonoxenue cepsl U MIOCKOCTH.
MHOrorpaHHUKHM, BIMCaHHbIE B cdepy. MHOrOrpaHHUKH, OIMCAHHBIE OKOJO C(epsbl.
KomOunanmu nunmuHapa u cepbl, KoHyca u chephl.

I'aasa 3. O0bémbl Teu. Ilnomaas cepol (17 yacos)
O06BéM Tena. POpMyITBI sl BBIYACICHUST 00bEMa IPU3MbI. DOPMYITBI ISl BBIYUCICHUST 00BEMOB
nupaMuIbl U yceu€HHOM nupaMuasl. O0bEMBI Ten BpamieHus. [lnomans chepsl. Onpenenenue
MMHKOBCKOTO.

Hrorosoe noBropenue kypca reomerpuu 10-11 knaccon (4 yaca)

AKCHOMBI CTEpPEOMETPUU U HX cieAcTBUA. [lapannenbHOCTh HMPSAMBIX, NPSIMOM MU IUIOCKOCTH.
CkpenuBatoiuecs: npsimele. IlapamiensHocTs mockocteil. [lepneHauKynspHOCTh MpsMON U
mwiockoct. Teopema o0 TpEX NEpHEHAUKYIApax. YTOJN MEXIy NpSAMOM M IJIOCKOCTBIO.
JByrpanHbii yroia. IlepneHIuKyIsIpHOCTh IUIOCKOCTEH. MHOIOTpaHHUKM: Hapajuleienunes,
IpusMa, IUpaMuja, IUIOIAgu MX NoBepxHocTei. llunmHap, kKoHyCc M map, MIOW@AAM HX
nosepxHocTed. O0BEMBI Ten. BekTopsl B mpocTpancTse. JeiicTBus Hax Bekropamu. CkansipHOe
IIpOU3BeNIeHNE BEKTOPOB. II0BTOpEHNE TEOpUU U pEIIEHUE 3a7ad 10 BCEMY KypCy F'€OMETPHHU.

TemaTn4eckoe MIIAHUPOBAHUE

10 kaacc
Moayib «AJdredpa 1 HaYaJIa MATEeMATHYECKOI0 AaHAJIN32)»

Ne Kon-Bo yacos
ypoKa Tema pa3zaeJia, ypoka

INOBTOPEHUME MATEPHUAJIA 7-9 KJIACCOB 3
1 Anrebpanueckue 1poou 1
2 VYrpoiieHre BeIpaXeHUH, COEPKAMNX KBaJpaTHbIE KOPHU 1
3 Pemrenne ypaBHeHuil. Perenue HepaBeHCTB 1

I'naBa 1: IOBTOPEHUE U PACIIUPEHUE 11
CBEJEHHMH O ®YHKIINU
4 Haubonbiiee u HanMeHblee 3HaUeHUs (PyHKINN 1
5 UErHble ¥ HeYETHBIE PYHKITNH 1
6 [Toctpoenue rpagukoB GPyHKIMIHA C TOMOIIBIO TE€OMETPUUECKUX 1
npeoOpa3oBaHMit

7 Cmapmoewtii Konmpo.ip 1
8 OO6parHast GyHKIHS 1
9 I'paduix 0OpaTHON QYHKIUU 1
10 PaBHOCWIIBHBIC ypaBHEHUS 1
11 PaBHOCHIIbHBIC HEPABEHCTBA 1
12 MeTo MHTEpBaIOB 1
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13 3aKperieHrue METO/Ia MHTEPBAJIOB 1
14 Konmponvnas paboma Nel 1
I'nasa 2: CTEIIEHHAS ®YHKLUA 17
15 CrenenHast GyHKIHUS C HATYpaJbHBIM ITOKA3aTEIEM 1
16 CrenerHas GyHKIUS C ETBIM IMOKa3aTeIeM 1
17 Onpenenenue KOpHs N-il creneHn 1
18 DyHKIHH y= % , UX CBOMCTBA M rpaduku !
19 CBoIiCTBa KOpHS 7 — Ol CTENICHU 1
20 [IpumeneHne CBONCTB KOPHS 1 — OfIVCTeHeHH IIPY YIPOILCHUU 1
BBIpOKEHU I
21 3akperneHue CBOMCTB KOPHS 7 — O CTETICHH 1
22 Konumponvnas paboma N2 1
23 OrnpeziesieHre U CBOMCTBA CTETICHH C 1
palMOHAJIBHBIM [10Ka3aTelIeM
24 VYipolieHnue BeIpaXeHuH, 1
COJIepKAIMX CTENEHb C PALlMOHAIBHBIM I10Ka3aTelIeM
25 HppannoHaibHble YpaBHEHUS 1
26 Pemmenne nppalinoHaabHBIX ypaBHEHUN 1
27 MeTto1 paBHOCUIJIBHBIX PEOOPAa30BaHUM JULA PELLIEHN 1
UppalOHAJIbHBIX YpPaBHEHHH
28 Pemenne ynpaxHeHuit 1
29 HppannoHaibHble HEPAaBEeHCTBA 1
30 Pemenre nppamnroHaaIbHBIX HEPABEHCTB 1
31 Konmponvnas paboma Ne3 1
I'nasa 3: TPUTOHOMETPUYECKHUE ®YHKIINHU 27
32 Pangmannas mepa yria 1
33 EnnHast OKpyXHOCTh Ha KOOPJIMHATHOM TUIOCKOCTH 1
34 OmnpezeneHue CUHyca, KOCUHYCa, TAHT'€HCA M KOTaHIeHCa 1
35 3akperieHue onpeieleHni CuHyca, KOCUHYCa, 1
TaHIe€HCa U KOTAaHTeHca
36 3HaKW 3HAYCHUH TPUTOHOMETPUIECKUX (PYHKITHIA 1
37 YETHOCTh M HEUETHOCTh TPUTOHOMETPHUECKUX (DYHKIMH 1
38 [Tepuonnueckne GyHKINU 1
39 CaoiicTBa 1 rpaduk GyHKIHHU Y = Sin X 1
40 CoiicTBa u rpaduk QyHKIMH Y = COS X 1
41 CaoiicTBa U rpaduk QyHKIIUHU Y = tg X 1
42 CaoiicTBa u rpaguk QyHKINH y = ctg X 1
43 Konumponvnas paboma Nod 1
44 OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA 1
45 Tpuronomerpruyeckue QyHKIIMU YTIOBOTO apryMeHTa 1
46 CHHYC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH apTyMEHTOB 1
47 TaHreHc cyMMbl ¥ pa3HOCTH apryMEHTOB 1
48 VYrporieHne TPUrOHOMETPUIECKUX BBIPAKEHHH C HCITONTb30BaHueM | 1
(hopMyIl CIOKEHHS
49 @DopMyITBI TPUBEICHHS 1
50 3akperuieHue GopMys NpuBEIEHUS 1
51 DopMyIbl JBOWHOTO yTia 1
52 DopMyIIbl TOHUKEHUS CTEIIEHU 1
53 VYnpouieHre TPUroHOMETPUIECKUX BBIPAKEHHI ¢ HCIIONb30BaHueM | 1

(GhopMyI ABOMHOrO yriia U NOHWKEHUS CTETICHU
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54 [IpeobOpazoBanrie CyMM TPUTOHOMETPUUICCKUX (YHKIIUHA B 1
IPOU3BEACHUS
55 3akperuieHue npeoodpa3zoBaHui 1
CYMM TPUTOHOMETPUYECKHUX (PYHKIMI B TPOU3BEACHUS
56 IIpeoOpa3oBanue Npou3BeICHUNH TPUTOHOMETPUYECKUX QyHKIUIA B | 1
CyMMY
57 BaKperuieHne npeoodpa3oBaHUii IPOU3BEACHNUN TpUrOHOMETpUUeckux | 1
byHKIUH B cyMMYy
58 Konumponvnas paboma NoS5 1
I'naBa 4: TPUT'OHOMETPUYECKHUE YPABHEHUS 1 15
HEPABEHCTBA

59 VYpaBHenwue cos X = b 1
60 Pernrenue ypaBHeHwuit COS X = b 1
61 VpasHenue sin X = b 1
62 Pemrenue ypaBHenuit Sin X = b 1
63 VpaBHeHusi tg X =buctgx="b 1
64 dyHKIMHU Y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1
65 3akpernieHue 00paTHBIX TPUTOHOMETPUYECKUX (DYHKIIUI 1
66 Tpuronomerpuyeckue ypaBHeHHsl, CBOAsIIMECs K anredpandeckum | 1
67 OAHOPOHBIE TPUTOHOMETPUYECKUE YPABHEHUS 1
68 Penienue 0AHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHHH 1
69 JIBa OCHOBHBIX METOJIa pEIICHNUS] TPUTOHOMETPHYECKUX ypaBHeHHH | 1

Perienue TpUroHOMETpHUUECKUX YpaBHEHUN 1
70 METO0M BBEJECHUS HOBOM IIEPEMEHHOU

1 METOJIOM Pa3JI0KEeHUs] HA MHOXKHUTEIH
71 Pemenne npocTenmmx TpPUrOHOMETPHUYECKUX HEPABEHCTB 1
72 3aKkpernieHue penieHnsi TPUrOHOMETPUYECKUX HEPaBEHCTB 1
73 Koumponsnaa paboma Ne6 1
Iaasa 5: TIPOM3BOJHAS U EE IPUMEHEHHUE 26
74 ITpencraBnenue o npezene GyHKIUU B TOUKE 1
75 [IpencraBieHne o HENPEPHIBHOCTH (PYHKIIMU B TOUKE 1
76 }aJlayll 0 MTHOBEHHOW CKOPOCTH M KacaTellbHOU K rpaduky ¢pyHkimu |1
77 Onpenenenne Nponu3BOIHON 1
78 dopmyinbl auddepeHnnpoBaHus 1
79 Beruucnenue mpou3BOAHBIX C TOMOIIBIO (hopMyI 1
T depeHIpoBaHMs

80 ITpaBuna quddepeHpoBanus 1
81 Juddepenunponanue cioxHo GpyHKINN 1
82 Pemenne ynpaxHeHui 1
83 YpaBHeHHE KacaTebHOU K Tpa@uKy GyHKINN 1
84 CocTraBiieHre ypaBHEHUS KacaTelbHOHN K rpaduKy QyHKIMH 1
85 3akperuieHne ypaBHEHHsI KacaTelbHON K rpaduKy GyHKIHUU 1
86 Koumponvnasa paboma Ne7 1
87 [TpumeHeHrne TPOU3BOAHOM AJIs UCCIIEIOBaHUS (DYHKIIUU 1
88 HccnenoBanue GpyHKIIMH HA MOHOTOHHOCTD 1
89 Touku skcTpeMyma QyHKIMU 1
90 Touku sKcTpeMyMa U UX HAXO0XKJIEHUE 1
91 WccnenoBanue GyHKIMA Ha SKCTPEMYMBI 1
92 Haxoxnenue HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAYEHU I 1

HenpepbIBHON (QYHKIIMU HAa MPOMEKYTKE
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93 [IpakTUKyM Ha HaXO0XACHHE HAauOOJBIIETO U HAUMEHbILIETO 1
3HAYCHUH HETIPEPHIBHON (DYHKITMH HA TPOMEKYTKE
94 Pemenue 3a1a4 Ha HaXOXACHHE Ha;I/I60J'IBI_HI/IX Y HAaMMEHBIIUX 1
3HAYEeHU N
95 ITocTpoenue rpadgukoB QyHKIHI 1
96 VccnenoBanne QyHKIMH U TOCTpOEHUE rpaduka GyHKIUU 1
97 CBs13b Mexy TpadukoM QYHKIIUU U TPaGUKOM TPOU3BOTHON 1
JTaHHOM (pyHKIMH
98 [IpuMeHeHne BTOPOI MPOU3BOIHON TP MCCICTOBAHUN (YHKIIHI 1
99 Konumponvnas paboma Ne8 1
INOBTOPEHHUE 3
100 [ToBTOpeHue yueOHOro MaTepuana o TeMe: 1
«[IpeobpazoBaHne TPUTOHOMETPUIECKUX BBIPAKEHHID
101 IToBTOpenue yueOHoro marepuaina no teme: «lIpousBoanas» 1
102 3aKIIOYNTETBHBIN YPOK 1
10 kaacc
Moayab «I'eomeTpus»
Ne Tema pasaena, ypoka KoJu-Bo yacos
ypoka
I'nasa 1: BBEJIEHUE B CTEPEOMETPUIO 8
1 OCHOBHBIE MTOHATHS CTEPEOMETPUH 1
2 AKCHOMBI CTEpEOMETPHUH 1
3 CrnencTBus U3 aKCHOM CTEPEOMETPHUU 1
4 IIpuMeHeHne akCHOM CTEPEOMETPHUM U UX CIIEICTBUI 1
5 [IpocTpaHcTBEHHBIE (UTYPBHI 1
6 HagannHpie IpeaACTaBJICHUA O MHOT'OI'paHHUKAxX 1
7 Merton ceuenuii 1
8 Konmponvnas paboma Nel 1
I'nasa 2: TAPAJUIEJIBHOCTD B ITPOCTPAHCTBE 15
9 [TapaienpHbIE IpsIMBIE B IPOCTPAHCTBE 1
10 CkpenuBaronyecs npsiMble B IPOCTPAHCTBE 1
11 B3anMHoe pacnosioxkeHue AByX MPsIMbIX B IPOCTPAHCTBE 1
12 [TapamiensHOCTh IPSIMOM M INTIOCKOCTH 1
13 [Ipu3Haky napaieIbHOCTH NMPSIMON U TNIOCKOCTH 1
14 Pemenue 3amad mo reme: «llapamienbHOCTh IPSMOM M TUIOCKOCTHY | 1
15 Pemenne ynpaxHeHuit 1
16 [TapannenpHbIE MIITOCKOCTH 1
17 IIpu3Hak napayIenbHOCTH JIBYX IUIOCKOCTEN 1
18 CaolicTBa napaieiabHbIX MIIOCKOCTEN 1
19 [TpeobpaszoBanue Guryp B mpoCcTpaHCTBE 1
20 Buel nmpeobpa3oBaHuii B MpOCTPAHCTBE 1
21 ITapanienpHOE MPOEKTUPOBAHUE 1
22 CBoIiCTBa apajUICIIEHOTO MPOSKTUPOBAHHS 1
23 Konumponvnas paboma No2 1
I'nasa 3: HIEPIHEHAUKYJISIPHOCTbD B ITPOCTPAHCTBE | 26
24 YroJ1 Mex1y NPSIMBIMU B IIPOCTPAHCTBE 1
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25 [TepnenquKynsIpHBIC IPSIMBIE B IPOCTPAHCTBE 1
26 [lepneH TUKYISIpHOCTD NPSIMON U IJIOCKOCTH 1
27 [Ipu3Hak nepneHANKYISPHOCTH TPSIMOM M TNTIOCKOCTH 1
28 Pewmenne 3anau o reme: «lleprneHIuKyIApHOCTD NPAMOU U 1
IJIOCKOCTHU
29 IlepnieHIUKyIIsIp M HAKJIIOHHAsS 1
30 PaccrosiHue OT TOUKH 110 IIIOCKOCTH 1
31 PaccrosiHre oT psAMoOii 10 mapayIeIbHOM IIOCKOCTH 1
32 PaccrosiHre Mexay AByMsl NapaJljiesIbHbIMU IJIOCKOCTH 1
33 Teopema o TpEX NMepHEHANKYISIPax 1
34 TeopeMma 0 Tpex MmeprneHauKyIsIpax 1
35 Pemenue 3anau no teme: «Teopema o Tpéx nepneHaukymsipax» | 1
36 Pemenue ynpaxaeHui 1
37 Konmponvnas paboma Ne3 1
38 Yros Mexay npsMoil ¥ IIIOCKOCThIO 1
39 Pemenue 3a1a4 mo teme: «Yroj MEXAY NPSMOU U IIIOCKOCThIO» | 1
40 Pemenne ynpaxHeHuit 1
41 JIByrpasHsIii yrou 1
42 3aKkpeIIeHue NOHATHS IBYTPAHHOIO yria 1
43 YT0I1 MEXITY TIIOCKOCTSIMH 1
44 Pemenue 3amad o reme: «/IByrpaHsasiii yroia» 1
45 [lepnieHTUKyNSIpHBIE TIIOCKOCTH 1
46 [Ipu3HaKk nepnesaMKyJIIpHOCTH IIIOCKOCTEN 1
47 CBolicTBa NEPIEeHIUKYISIPHOCTH TIIOCKOCTEH 1
48 I1nomaas OpTOroHaILHON NPOEKIIMU MHOTOYTOJIbHUKA 1
49 Konmponvnasa paboma Ned 1
I'naBa 4: MHOI'OI'PAHHUKHA 15
50 IToHATHE MHOTOTpaHHUKA 1
51 ITpuzma 1
52 ITnomanp 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3amau no reme: «llpuzman 1
o4 [IpssMOyTONBHBIN NTapajuIeIenuIe] 1
55 CBoiicTBa MaroHaiel nmapasuienenuesa 1
56 Teopema [Iudaropa B npoctpaHcTse 1
o7 [Tupamuna 1
58 [TpaBunbHas nupamMua 1
59 [Tnomane 60KOBON MOBEPXHOCTH MPABUILHON MUPAMU/IBI 1
60 Pemenue 3anau no reme: «Ilupamugar» 1
61 Pemenue 3amau o teme: «llupamugar 1
62 YcedeHHas mupaMuia 1
63 [Tnomans 60KOBOM MOBEPXHOCTH MPABUIBHOM yCeUeHHOMN 1
MTUPaAMUJIBI

64 Konmponvnaa paboma N5 1

HUTOI'OBOE NIOBTOPEHHUE 4

KYPCATEOMETPHUMU 10 KIIACCA
65 [ToBTOpEeHME U crucTemMaTH3anus y4eOHOT0 MaTepuraia mo TeMe: 1
«[TapamienbHOCTh MPSIMBIX U MJIOCKOCTEN

66 [ToBTOpEeHME U crcTeMaTH3alUs Y4eOHOT0 MaTepuraa Mo TeMe: 1

«lepneH IUKYIIPHOCTD NPSIMBIX U IUIOCKOCTEH)
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67 [ToBTOpEeHME U crucTeMaTH3alus Y4eOHOT0 MaTepuraa mo TeMe: 1
«[1nomaae MOBEpXHOCTH MHOTOTPAHHUKOBY
68 O60061maronui ypok 1
11 kace
Monyab «Ajredpa v Ha4aJia MATEMATHYECKOI0 aHAJIU32)

Ne Tema paznena, ypoka Kox-Bo uacos
ypoka

INOBTOPEHUE MATEPHAJIA 10 KJTACCA 3
1 [ToBTOpenue yuebHOro Marepuaia mo teme: «Kopens N-oi 1

CTETICHI
2 IToBTOpenue yuebHoro Marepuaia no Teme: «I'puronomerpusi» | 1
3 [ToBTOpenue yuebHOro Marepuana no teme: «IIpousBogHas 1
I'nasa 1: IOKA3ATEJIBHASA U JIOTAPUOMUYECKAS | 28
OYHKIINHU
4 [TonaTne mokazatenpHONW QYHKINN 1
5 CaoiicTBa u rpaduk rmokazareabHONU QYHKIIUN 1
6 Penrenue ynpaxxnenue 1
7 Cmapmoswtii KOHmpoJib 1
8 IloHsITHE ITOKA3aTEIBHOTO YPABHEHUS 1
9 Buibl mokazatenbHbIX YpaBHEHHH 1
10 Pemrenne nokasaTenbHbIX ypaBHEHUI 1
11 IloHsiTHE ITOKA3aTEIBHOTO HEPABEHCTBA 1
12 Buibl nokaszatenbHbIX HEPABEHCTB 1
13 Pemenne moka3aTenbHBIX HEPABEHCTB 1
14 Konmponvnaa paboma Nel 1
15 ITonsiTue norapudma 1
16 OcHoBHOE JIorapu(hMUIECKOe TOKIECTBO 1
17 OcHoBHBI€ Jorapudmuyeckre GopmMyIsl 1
18 Pemenue ynpaxaeHui 1
19 ®ynxuus y =log, X, e€ cBoiicTBa 1 rpaduk 1
20 ITocTtpoenue rpagukoB JorapupmMuuecKux QyHKIMMA 1
21 I'paduueckoe penieHue JorapupMuIecKiuxX ypaBHEHUN 1
22 [TonsiTHE TOrapU(MUUECKOT0 YpaBHEHHS 1
23 Busl torapudmMudeckux ypaBHeHUH 1
24 Pemenue norapudmuueckux ypaBHeHHM 1
25 [ToHsTHE NTOTrapU(MUUIECKOTO HEPABEHCTBA 1
26 Bupl norapudmuyeckux HepaBeHCTB 1
27 Perienue norapu(pMu4ecKux HEPaBEHCTB 1
28 Yucno e. Dynkuus y=e*, ee cBoicTBa, rpauk, 1
JuddepeHpoBaHue
HatypanbHble norapugmesi. 1
29 _ o
®dynkims Y=In x, ee cBOCTBa, rpaduk, 1uddepeHIpoBaHne
30 Pemenne ynpaxHeHui 1
31 Konumponvnas paboma N2 1
I'nasa 2: UHTEI'PAJI 1 ET'O IPUMEHEHHUE 11

32 Ornpezenenne nepBooopasHoOM 1
33 Pemenue ynpaxueHui 1
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34 [TpaBuna HaXOXKIEHUS IEPBOOOPA3ZHBIX 1
35 Heormpenenenuslii HHTErpa 1
36 Pemenue ynpaxnenuii 1
37 3a1auu, IPUBOJIALINE K MOHSATHUIO ONPEAEIEHHOr0 HHTErpaia 1
38 ITonsiTHE OMpEIeIEHHOTO HTErpaja 1
39 dopmyna Herotona-JleitOnuia 1
40 Brrancnenue miuomaaei miockux Guryp 1
C TIOMOIIIBIO OMPEJIETICHHOT0 MHTerpasa
41 Boruncnenne 006EMOB TeI 1
42 Konumponvnas paboma Ne3 1
Iaasa 3: 3JIEMEHTbBI KOMBUHATOPUKU. BUHOM 12
HBIOTOHA
43 Meroa MaTeMaTU4eCKOM UHAYKIIUU 1
44 Pemenne ynpaxHeHuit 1
45 [TepecTanoBku 1
46 Pasmemenus 1
47 @DopMyJIbl BEIYHUCICHHS KOJMYECTBA MEPECTAHOBOK U pasmemenuii | 1
48 Coueranus (KOMOMHAIINN) 1
49 Dopmysna BEIYUCICHUS KOJIHMYECTBA COUCTAHHM 1
50 Pemenue ynpaxneHui 1
51 ®opmyna 6unoma HproToHa 1
52 Bpruncienre OMHOMHUAIIBHBIX KOY(DPHUITMESHTOB 1
53 CaoticTBO TpeyronapHuKa [lackas 1
54 Konmponsnaa paboma Ned 1
I'naea 4: SJIEMEHTBI TEOPUU BEPOSITHOCTEN 13
55 HecoBmecTHbIe cOOBITHS 1
56 JlomosHeHEe COOBITHUS 1
57 Haxosxienne BeposiTHOCTEN 0O0OBEIUHEHHUS U TIEPECEUCHUSI IBYX 1
COOBITHIH
58 YciioBHast BEPOSTHOCTh 1
59 HezaBucumeblie coObITHS 1
60 3aBUCHMBIC COOBITHS 1
61 HaxoxxJieH1e BepOsITHOCTH NepeceueHus] HE3aBUCUMBIX COOBITHI 1
62 Cxema beprymm 1
63 BeposiTHOCTh KOJIMYECTBA YCIICNIHBIX UCX0JIOB B cxeme beprymm | 1
64 CrnyuaiiHble BEJTMUUHBI 1
65 Pacnpenenenue BepoATHOCTEN CIIy4ailHON BEJTUYUHBI 1
66 MareMaTuyeckoe 0KHJIaHHe 1
67 Konumponvnas paboma NoS5 1
INOBTOPEHHUE 32
68 [ToBTOpEeHME yueOHOro MaTepuasa o TeMe: 1
«/lenmMMOCTh HaTYpaNbHBIX YHCEI
69 [ToBTOpeHue yueOHOT0 MaTepuana mo Teme: 1
«[Tpu3zHaku AEITMMOCTH» 1
70 [ToBTOpeHue yueOHOT0 MaTepuana mo Teme: 1
«PanoHaILHEIE Unciia)
71 [ToBTOpeHue yueOHOT0 MaTepuana mo Teme: 1
«/leficTBHSI HAl paliMOHAIIBHBIMU YU CITAMM
72 [ToBTOpeHue yueOHOro Marepuana no teme: «MHOKeCTBa» 1
73 [ToBTOpEeHME yueOHOTO MaTepuraa mo TeMe: 1
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«Omnepanuu Hai MHOYKECTBAMI

IToBTOpeHue yueOGHOro MaTepuasia o TeMe:

4 «IIponopurOHaIbHbBIE BETUYUHBDY
75 [ToBTOpeHMe yueOHOTO MaTepuana o Teme:
«IpoueHTHBIE pacueThbI»
76 [ToBTOpeHne yueOHOTO MaTepuana o Teme:
«DNEeMEHTBI CTATUCTUKU U TEOPUHU BEPOSITHOCTEN
77 [ToBTOpeHne yueOHOTO MaTeprana o Teme:
«PanmoHanbHbIE BBIPAKECHUS»
78 [ToBTOpeHne yueOHOTO MaTepuana o Teme:
«PanuoHanbHble YpaBHEHUSD)
79 [ToBTOpeHue yueOGHOro MaTepuana mno Teme:
«CucreMbl aJIredpanyecKux ypaBHEHUN
80 [ToBTOpeHue yueOHOro MaTepuana mo Teme:
«HucnoBble HEPABEHCTBA U UX CBOMCTBA»
81 [ToBTOpeHue yueOHOrO MaTepuana mo Teme:
«JIMHENHbIE U KBaJIpaTUYHbIC HEPABEHCTBA
82 [ToBTOpeHue yueOHOro0 MaTepuana mno Teme:
«MeTo HTHTEPBAJIOB)
83 [ToBTOpeHue yueOHOrO MaTepuana mo Teme:
«CHCTEMbI HEPAaBEHCTB»
84 [ToBTOpeHue yueOHOro MaTepuana mo Teme:
«CTeneHu u KOpHU»
85 [ToBTOpeHue yueOHOr0 MaTepuana mo Teme:
«pparmoHaabHbIe YPABHEHUS»
86 [ToBTOpEeHHe yueOHOro Marepuasa o TeMe:
«MppanmoHanbHble HEPABEHCTBA
87 [ToBTOpEeHHe yueOHOro Marepuasa o TeMe:
«DYHKIIMYU U UX CBOWCTBA»
88 [ToBTOpEeHHe yueOHOro Marepuasia o TeMe:
«IIporpeccuny
89 [ToBTOpEeHHe yueOHOro Marepuasa o TeMe:
«Tpuronomerpuueckne GyHKIHUN»
90 [ToBTOpEeHHe yueOHOro Marepuasia o TeMe:
«Tpuronomerpruyeckne ypaBHEHUs U HEPABEHCTBA
91 [ToBTOpEeHNE yueOHOro Marepuasa o TeMe:
«[TokazarenpHast QyHKITUS
92 [ToBTOpEeHMe yueOHOro Marepuasa o TeMe:
«Penienne nokazaTeabHbIX YpaBHEHUN»
93 IToBTOpeHue yueOHOro Marepuania mno Teme:
«Pemenne nokasarenbHbIX HEPABEHCTB)
94 IToBTOpeHue yuebHOro Marepuaia mno Teme:
«Jlorapudmmueckas GyHKIND)
95 IToBTOpeHue yueOHOro Marepuaia rno Teme:
«Pemenue norapupmMuUecKix ypaBHEHUIN»
96 IToBTOpeHue yueOHOro Marepuaia mno Teme:
«Pemenne morapuMuUIeCKux HEPABEHCTBY
97-98 Hmozoean konmponvnan paboma
(Ilpomesricymounas ammecmauyus)
99 [ToBTOpeHue yueOHOro Marepuaia mno Teme:

«[IpousBonHas u e€ npuMEHEHHE)
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11 kaace
Mopyab «I'eomeTpus»

Ne KoJu1-Bo yacos
ypoka Tema pa3aena, ypoka
I'naBa 1: KOOPIUHATBI U BEKTOPbBI B 16
INPOCTPAHCTBE
1 JlekapToBBI KOOPAWHATHI TOYKH B IPOCTPAHCTBE 1
2 [Ipocreiimue 3a1aun B KOOpAMHATaX: pacCTOsTHUE MEXAy ABymst | 1
TOYKAMHU M KOOPJMHATHI CEPEANHBI OTPE3Ka
3 IlonsiTue BekTOpa. PaBEHCTBO BEKTOPOB 1
4 Koopaunatel BekTopa 1
S) Crio’xeHue ¥ BBIYMTAHUE BEKTOPOB 1
6 [IpoTHBONOJIOKHBIE BEKTOPBI 1
7 YMHOXEHHE BEKTOpa Ha YHCIIO 1
8 Tomoterus 1
9 CaoiicTBa rOMOTETHH 1
10 YT011 MEXy BEKTOpaMH 1
11 CxasipHO€ MPOU3BEJICHUE BEKTOPOB 1
12 Beluncienue yrioB Mex1y NpsIMbIMU 1
13 ['eomeTpryeckoe MeCTO TOYEK MPOCTPAHCTBA 1
14 buccektop nByrpanHoro yria 1
15 YpaBHEHHE IIOCKOCTH 1
16 Koumponsnaa paboma Nel 1
I'nasa 2: TEJIA BPAILIEHUSI 29

17 IlonsiTHe nunUHApPa 1
18 [1omaap NOBEpXHOCTH HUITUHAPA 1
19 Pemrenne 3amad o reme: «nmmHap» 1
20 [Ipu3ma, BnucanHasi B UUJIUHAD 1
21 [Tpu3ma, onrMcanHast OKOJIO MUJIUHIPA 1
22 ITonsiTnie KoHyCa 1
23 [Tnomans MOBEpXHOCTH KOHYCa 1
24 Pemenue 3anau no reme: «Konycy» 1
25 Y ceu€HHBIN KOHYC 1
26 [Tnomanps 6OKOBOM MOBEPXHOCTH YCEYEHHOTO IIIMHAPA 1
27 ITupamuia, BOMCaHHAs B KOHYC 1
28 [Tupamuia, onrMcanHasi OKOJIO KOHyca 1
29 KoMmOunHanmu KoHyca u mupaMuIsl 1
30 Koumponvnasa paboma Ne2 1
31 Cdepa u map 1
32 YpaBHeHue chepbl 1
33 B3anMHoe pac nonoxeHnue cepsl ¥ MI0CKOCTH 1
34 KacatenbHast III0CKOCTB K cdepe 1
35 Pemenue 3amau o teme: «Cdepa u map 1
36 MHororpaHHMKH, BIUCAHHBIE B cepy 1
37 [Tpu3ma, BoucanHas B chepy 1
38 [Tupamuna, BiucanHas B cepy 1
39 MHOTOrpaHHUKH, OTTMCAaHHbIE OKOJIO C(EpHI 1
40 [Tpusma, onmucanHas 0Kos0 chepbl 1
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Pemrenne 3aJa4 110 TEMCE: ((MHOFOFpaHHI/IKI/I, BITMCaHHBIC U

[EEN

41
OIIMCaHHBIE OKOJIO C(ephbl»
42 B3anMHoe pacnionokenue cepbl U IpsIMO 1
43 KomOuHnarmu mumHapa u cdepsl 1
44 KomOunanmu konyca u chepbl 1
45 Konmponvnas paboma Ne3 1
I'nmaBa 3: OFBEMBbI TEJL IIVIOIIA/Ib COEPBI 17

46 O06béM Tena 1
47 O6BEM pU3MBI 1
48 Pemenue 3amad o reme: «OOBEM MPU3MBI» 1
49 O06BEM nupamMuIsl 1
50 O0BEM yceueHHON TUpaMUIbI 1
o1 Pemenue 3anau o teme: «O0BbEM MPU3MBD) 1
52 Pemenue 3ana4 no teme: «O06beM NUPaMUJIBI» 1
53 Pemmenne ynpaxHenuii 1
54 Konumponvnas paboma Nod 1
55 O6bEéM KoHyCa 1
56 O0BEM yceueHHOTO KOHYyCa 1
57 O0BEM IUIHHpA 1
58 O6bEéM mapa 1
59 Pemenue 3anay no teme: «O0bEMBI TEN BpalLlEHUs» 1
60 ITnomans chepsr 1
61 Pemenue 3anau no teme: «Ilnomanp chepoi» 1
62 Konmponsnaa paboma Ne5 1

HNUTOTI'OBOE ITIOBTOPEHUE 4

KYPCATEOMETPHUMU 10-11 KJIACCOB
63 [ToBTOpEeHME U cucTemMaTu3alys yaeOHOTO MaTepuaa 1mo TeMe: 1
«BeKTOpbI B TPOCTPAHCTBE»
64 IToBTOpeHue u cucremaru3anus y4eOHOro MaTepuana 1o TeMe: 1
«[1nomaas MOBEPXHOCTH MWIMHAPA U KOHYCa»
65 [ToBTOpeHue u cucremaru3anus yueOHOro MaTepuaa 1o TeMe: 1
«[Tmomanp chepb»

66 [ToBTOpeHue u cucremaru3anus yaeOHOro MaTepuana 1o TeMe: 1

«O0BeM NUITUHIPA U KOHYCa»
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