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IMosicuuTeILHAS 3aIMCKA
Pabouas mporpamMma 1mo MaremMaTuke pazpaboraHa Ha OCHOBE!

— @epepanbHoro 3akoHa oT 29.12.2012 N 273-®3 "OO6 ob6pa3oBanuu B Poccuiickoit
Oenepanun";

— @epepalbHOTO  TOCYAApCTBEHHOrO  CTaHJIApTa cpeAaHero obmero  oOpa3oBaHWs,
YTBEPAKACHHOIO IpukazoM MunoopHayku Poccun ot 17 mas 2012 rona Ne 413;

— Ilpukaza MunucrepcTBa obpazoanus U Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHEeHUH B (eaepalbHbId roCylapCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT CPEJHETO OO0IIero
00pa3zoBaHMsl, YTBEP)KIEHHBIN TpHKa3oM MHHHCTEpCTBA 00pa3oBaHUS M Hayku Poccuiickoi
Oepnepaunn ot 17 masg 2012 1. Ne 413x;

— IToctanoBnienus I'maBHOro rocy1apcTBEHHOr0 caHuTapHoro Bpada Poccuiickoit denepanuu
or 29 nexabps 2010 r. N189 "OO06 yrBepxkaenun CanlluH 2.4.2.2821-10 "CanutapHo-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBHSIM W OpraHu3anud  OoOy4YeHHs B
00m1eo0pa3oBaTeNbHBIX YUPEKICHUAX ",

Monynbs «AJdredpa u Hayaja MAaTeMAaTHYeCKOI0 aHAIN3a» pazpadboTaH ¢ yuérom [IpumepHoit
porpamMMbl  CpeHEr0 o0IIero o0pa3oBaHUs IO MaTeMaTUKE M aBTOPCKOW MPOTPaMMBbI:
Matemaruka: pabouune nporpammsl: 5-11 knacesl/ A.I'. Mepansk, B.b. [Tononckuii, M.C. Sxup,
E.B. Bymko. — 2-¢ uzn. nepepab. — M.: Benrana-I'pad, 2017. — 164 c.

W3meHenus B cojepkaHue ydeOHOro Martepuasia He BHeceHbl. IIporpamma
KOHKPETU3UPYET COJEpKaHHE IPEIMETHBIX TEM O00pa3oBaTENbHOIO CTaHAApPTA: anreodpa;
(GyHKLUYU; TPUTOHOMETPHS;, Hauyala MaTEeMaTUYeCKOro aHaJln3a; YpaBHEHUS U HEPABEHCTBA,
AJIEMEHTHl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSITHOCTEH.

B ocHOBy mnporpammbl MOJIO)K€Ha KOHILEMIMs, HpelycMaTpuBarolias (popMUpOBaHUE
(YHKLIMOHAJIBHBIX 3HAHUH M yMEHHH, KOTOpble 00eCneyuBaroT IeJecoo0pa3Hoe MpUMEHEHUe
3HaHMW 1o anredbpe W HauvanaMm aHanuza. lIporpamMma peanusyercs C HCHOJIB30BaHUEM
CJIEAYIOIETO y4eOHO-METOIMYECKOTO KOMIUIEKTA:

10 xnace
Mopnyab «Anredpa u Ha4aaIa MaTEeMATHYECKOI0 AHATH32»

1) Marematuka. AnreOpa W Havajga MaTeMaTHYeCKOro aHaim3a. ba3oBblii ypoBeHb: 10
kiacc: yuebHuk / A.I'Mep3snsk, [I.A. Homuposckuii, B.b. Tlononckuii; mox pea. B.E.
[Tomonbckoro. — 5-e u3a., crepeorun. — M.: Benrtana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii y4eOHUK).

2) Maremaruka: anreOpa ¥ Hadala MAaTeMaTUYECKOrO aHallM3a, reoMeTpus. Anrebpa u Hadana
MaTeMaTH4YeCKoro aHaau3a. basoseiit ypoBenb: 10 kiacc: meroauueckoe nocobue / E. B. Byiko,
A. T'. Mep3nsk, B. b. ITonouckuii, M. C. SIkup. — M. : Benrana-I'pad, 2020. — 113 ¢. : mn. —
(Poccuiicknii y4eOHHUK).

3) Maremaruka : anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHajM3a, reoMeTpus. Anredpa u
Havaja MaTeMaTHYeCKOro aHanm3a. ba3oBelii ypoBeHb : 10 Kimacc : JAMIAKTHYECKUE
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



Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATH3A»

1) Maremaruka. Anrebpa ¥ Hadajga MaTeMaTHYECKOro aHaiau3a. ba3oBelii ypoBeHb: 11
knacc: yuebnuk / A.I.Mep3msik, JI.A. Homuposckuii, B.b. [Tonouckuii, M.C. Skup; mox
pen. B.E. [Togonsckoro. — 3-e usn., crepeorut. — M.: Berrana-I'pad, 2020. — 288 c.: ui.
— (Poccuiickuii y4eOHHK).

2) MaremaTrka : anreOpa W Havajga MaTeMaTHYCCKOrO aHaiM3a, reoMeTpus. AnreOpa u
Hayaja MaTeMaTh4yeckoro aHanu3a. ba3oBelii ypoBeHb : 11 kiacc : MeToaudeckoe
nocobue / E. B. byniko, A. I'. Mep3isk, B. b. I[Tononckuii, M. C. SIkup. — M. : Benrana-
I'pad, 2020. — 74 c. : mi1. — (Poccuiickuii y4eOHHK).

3) Maremaruka : anrebpa ¥ Hayaja MaTeMaTHYECKOrO aHajm3a, reometpus. Anrebpa u
Hayaja MaTeMaTH4ecKoro aHanu3a. basoBwlli ypoBeHb : 11 kilacc : aumakTuyeckue
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 ucrnoiab3oBaHa [IpumepHas mporpamma
cpenHero odmiero oopa3oBaHus M0 MaTeMaTUKe U aBTOpCKasl mporpamma: Marematuka: paboune
nporpammsl: 5-11 kimacesl/ A.I'. Mepsnsk, B.b. [Tononckuit, M.C. Skup, E.B. Bymko. — 2-¢ u3a.
nepepad. — M.: Benrana-I'pag, 2017. — 164 c.

W3meHenus B cojepkaHue ydeOHOro Martepuasia He BHeceHbl. IIporpamma
KOHKPETH3UPYET COJEp’KAaHUE NPEIMETHBIX TEM 00pa30BaTEIbHOIO CTaHJAapTa: F€OMETpPUs Ha
IUIOCKOCTH; MPSIMbIE U IUIOCKOCTH B POCTPAHCTBE; MHOTOTPAHHUKY; TEJla BpaILlCHHS.

10 xnace
Moayab «I'eomerpus»

1) Maremaruka. 'eomerpusi. basoseiii ypoBenb: 10 kmacc: yueOnuk / A.I'Mepsmsk, J.A.
Homuposckuii, B.b. [Tononckuii u ap. — 3-¢ u3f., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: w1 — (Poccuiickuii yaeOHUK).

2) MaremaTuka : anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHanu3a, reomerpus. I'eomerpusi.
bazoBeblit yposens : 10 kiace : meroanueckoe nocoodue / E. B. Byuko, A. I'. Mep3znsk, B.
b. ITonouckuit, M. C. SAkup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
y4eOHUK).

3) Maremaruka : anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHalk3a, reoMerpus. ['eomerpusi.
BazoBeiii yposens : 10 kmacc : numaktudeckue marepuansl / A. I'. Mepsnsak, B. b.
[Tomonckuii, E.M. PabunoBud u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : wr. —
(Poccuiickuii yueOHUK).

11 kaace
Moayab «I'eomerpus»

1) Maremaruka. ['eomerpusi. basoBeiii ypoBenb: 11 kmacc: yueOnuk / A.I'.Mepsmsik, [.A.
Homuporckuii, B.b. ITlomonckuii, M.C. Skup; mom pea. B.E. Ilomonbckoro. — 3-¢ wu3n.,
crepeotun. — M.: Benrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuit yueOHUK).



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

Bynxo, A. I'. Mep3nsk, B. b. ITononckuit, M. C. Slkup. — M. : Benrana-I'pad, 2020 —
68 c. : un. — (PoccuiickuityueOHUK).

3) Maremaruka : anrebpa ¥ Hayaja MaTeMaTHYECKOro aHalu3a, reomerpus. 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 TUIaHY HA U3Y4YCHHE MaTeMaTUKU oTBoAUTCs 340 yacos:

B 10 kmacce (170 wacoB B roa: 3 uaca B HEIENI MOAYJIb «AsreOpa W Hadaia

MaTeMaTH4YeCKOTO aHa/lM3a» U 2 Jaca — MOIYJb ((FGOMeTpI/IH»);

B 11 kumacce (170 wacoB B roa: 3 yaca B HeACTI0 MOAYJIb «AjiredOpa W Havaia

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

Cpoxk peanuzanuu padoyeil mporpaMmsl 2 roja.

Ilnanupyemble pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

10 kaace

JIMYHOCTHBIE pe3yJbTaThbl:

BOCIIUTAHUE POCCUUCKON Tpa)KJaHCKONW HIACHTUYHOCTH: NMAaTPUOTU3MA; TOTOBHOCTH K
cnyxeHnto OtTeuecTBy, €ro 3alluTe; OCO3HAHUS POCCHICKONM MJIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COITUYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOW OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO DPa3BUTHS  HAyKH,
3HAUUMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TE€XHHYECKOMY TBOPYECTBY, BIIaJICHUE
JIOCTOBEPHOH HHQOpPMAIHECH O TEPEIOBBIX IOCTIKEHUSX W OTKPBITUAX MHPOBOH U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MHpa U
00111eCTBA;

TOTOBHOCTh U CIOCOOHOCTh K CAMOPa3BUTHUIO, CAMOOOPa30BaHUIO U CAMOBOCIHUTAHUIO B
COOTBETCTBUM C OOIIECUETOBEYECKUMHU I[EHHOCTSIMH U HJeajJaMd TPaxIaHCKOTO
o011ecTBa;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH >KU3HH, CO3HATEIHHOE OTHOIICHHE K HEMPEePHIBHOMY OOpPa30BaHUIO
KaK yCIIOBHIO YCIIENTHOM MpodecCuOHaIbHON 1 OOIIECTBEHHOM TSI TEIbHOCTH;
OpUeHTalus OOydaroluXcsi Ha pealu3alyi0 TO3UTUBHBIX >KHU3HEHHBIX TEPCIEKTUB,
WHUIIMATHBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOMPEIEIICHHUIO, CIOCOOHOCTh CTABUTH LIETTU M CTPOUTH KU3HEHHBIE TUIAHBI,
TOTOBHOCTh K JIOTOBOPHOMY PEryJHPOBaHUIO OTHOIIEHWUW B TPYMIE WU COIUATBLHON
OpTraHU3aIKi; TOTOBHOCTH OOYYAIOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATHH
peIIeHUH, 3aTparnBarOIMX WX MPaBa U WHTEPECHI, B TOM YHCIIC B Pa3IMYHBIX (popmax
OOIIECTBEHHONH  CaMOOpTaHW3allii, CaMOYIpPAaBIIEHUS, OOIIECTBEHHO 3HAYMMOM
NesATeTLHOCTH;

OCO3HAHHBIN BEIOOp Oynyiiel npodeccuu Kak myTh U COCOO peann3aliii COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB;



* TOTOBHOCTh OOyYaloIUXCid K TPYIOBOH NpPO(EecCHOHATBHON MAEATEIBHOCTH Kak K
BO3MOXHOCTH Yy4acTUsi B pEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TI'OCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

* HPABCTBEHHOE CO3HAHUE U IIOBEJCHHE HA OCHOBE YCBOEHHs OOLIEYeIOBEUECKUX
LEHHOCTEN, TOJIEPAHTHOTO CO3HAHUS W IIOBEICHUS B INOJHUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CHOCOOHOCTM BECTH IUAJIOr C APYTUMM JIIOJBMH, JOCTHUIaTh B HEM
B3aMOIIOHUMAaHUs, HAXOJUTb O6H_[I/Ie e 1 COTpyaAHHU4aThb I UX JOCTUIKCHUA,

* pa3BUTHE KOMIIETCHLUUH COTPYJHHUYECTBA CO CBEPCTHUKAMH, JAETBMH MJIAJLIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX NESATEIbHOCTH.

® YMCHHUEC ACHO, TOYHO, 'PAaMOTHO H3JilaraTb CBOW MBICJIN B YCTHOfI 1 THCbMEHHOM pcuu,
IOHUMAaTh CMBbIC] IIOCTABICHHOW 3a/ayM, BBICTpaMBAaTh AapryMEHTALUI0, IPUBOIUTH
HNpUMEPHL U KOHTPIIPUMEPHEI,

* [PEICTaBJICHME O MaTeMaTHYeCKOW HayKe Kak c(epe ueloBe4ecKOHl AesTelabHOCTH, 00
aTamnax eé pasBuTHUA, O €€ 3HaUMMOCTH AJIg pa3BUTHA UBUIIN3AllUU,

* KpEaTWBHOCTb MBIIIJICHUS, HWHUIMATUBA, HAXOIYMBOCTb, AKTHUBHOCTb IPU pEIIECHUU
MaTEMAaTUUYCCKUX 3a4a4,

* KPUTMYHOCTh  MBIIIJICHUS, YMEHHE paclo3HaBaTb JIOIMYECKHE  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

* yMEHHE KOHTPOJMpOBaTh MpOLECC U  pe3ylbTaT y4eOHOW  MaTeMaTHYeCKOM
JeSITeTTbHOCTH;

*  CHOCOOHOCTh K 3MOIMOHAJILHOMY BOCIHPHUATHIO MaT€MaTHYeCKHMX  OOBEKTOB, 3ajad,
peleHui, pacCyKaCHU.

MeTtanpeameTHblie pe3yJabTaThl:
Pezynamuenvie YY/I:

* CIOCOOHOCTh CaMOCTOSATEIBLHO OOHApYXKUBaTh U (OPMYIUPOBATH yUEOHYIO IpoOsieMy;
onpeneNnaTh Ielb y4eOHOW JesTenbHOCTH, 3a7aBaTh IapaMeTpbl U KpPUTEpUH, 10
KOTOPBIM MOJKHO OIPEIENIUTh, YTO LEeNb JOCTUTHYTa; CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a7jaudl B 00pa30BaTENbHOM JEATENbHOCTH M JKU3HEHHBIX CHUTYallUsX;
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIbHON JEATENILHOCTH;

*  OLICHMBATh BO3MOJKHBIE IOCJIEICTBUS JOCTHKEHUS ITOCTABICHHOMN L€ B JESATEIBHOCTH,
COOCTBEHHOM JKM3HU U >KM3HU OKPYKAIOLIUX JIFOJIeH, OCHOBBIBACh HAa COOOpaKEHUSIX
STUKH U MODPAJIH;

*  CHOCOOHOCTH CaMOCTOSITEIbHO IJIAHUPOBATH aJIbTEPHATUBHBIE MTYTH JOCTHUKEHUS LENeH,
OCO3HAaHHO BHIOMpaTh Hambonee H(PPEKTUBHBIE CIOCOOBI perieHusT Y4YeOHBIX U
MI03HABATEJIbHBIX 33/1a4;

* OIICHMBAaTh pECypchl, B TOM UHCJIE€ BpeMs M JApyrue HemaTepuaibHble PECYpCHI,
HE00XO0IMMBIE /IS TOCTH)KEHUS TIOCTABICHHOH 11eJIH;

* OpraHu3oBbIBaTh S()(PEKTUBHBIA IMOHCK PECYpPCOB, HEOOXOIUMBIX Ui JIOCTHKEHUS
MIOCTaBJIEHHON LIENIH;

*  COIOCTABJISAThH MOJYUYEHHBIN pe3ylbTaT AeITeIbHOCTHU C IOCTaBICHHOMN 3apaHee LeNblo;

* YMEHHME COOTHOCUTb CBOM JEHCTBHS C IJIAaHUPYEMBIMH pE3yJIbTaTaMH, ONPEHEIAThH
CIocoObl IEWCTBUN B paMKaXx MPEAIoKEHHBIX YCIOBUN U TpeOOBaHMIA;

* yMEHHE OCYLIECTBIATh KOHTPOJb MO 00pa3ily U BHOCHTb HEOOXOJMMbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTyallUEH;

*  CHOCOOHOCTh aJI€KBAaTHO OLIEHUBATh MPABUIBHOCTh MM OIIMOOYHOCTH BBIMOJIHEHUS
yueOHOW 3anauu, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;



° YMCHHC OIPCACIIATh IIOHATHA, CO30aBaTh 06061LICHI/I$I, YCTaHaBJIMBATb aHAJIOI'UU,
KJIacCH(UIIUPOBATh, CAMOCTOSITEIILHO BbIOMpATh OCHOBAaHHS U KPUTEPUH  JUIS
KJIaCCU(UKALINY;

* YyYMCHHME YCTAaHABJIMBATh MPHUYMHHO-CIICJACTBCHHBIC CBSI3U; CTPOMTH JIOTHYECKHUEC
pacCyXXJIeHUsI, yMO3aKJtoueHus (MHIYKTUBHBIC, NEAyKTUBHbIE M [0 aHAJIOTUHU) H
BBIBO/JIBI;

* YMEHHUS CO37aBaTh, MPUMCHSITh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYCCKHUE CPE/ICTBA,
MOJICTH U CXEMBI JIJIsl PEIICHUS YI€OHBIX M MO3HABATEIbHBIX 33/1a4.

Hoznaeamenvnvie YY/[:

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

* [EpBOHAYAIBHBIC TIPEICTABICHHUS 00 HIEIX M O METoJaX MaTeMaTHKH Kak o0
YHHUBEpPCAIbHOM $SI3bIKE HAYKHM WU TEXHHUKH, O CPEACTBE MOJICIMPOBAHUS SIBICHUNA U
IIPOLIECCOB;

* yYMEHHE BHUJIETh MAaTEMaTHYECKYIO 33J]auy B KOHTEKCTE MPOOJIEMHON CUTyallud B IPYTHX
JTUCITUTUINHAX, B OKPYKAIOIICH KU3HU;

* TMOUCK M HaxOXJeHHe OOOOIIEHHBIX CIOCOOOB pEIIeHUs 3aJady, B TOM 4YHUCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTO MH(DOPMAIIMOHHOTO MTOWCKA U MIOCTAaHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX M MO3HABATEIbHBIX) 3a/1a4;

* KPHUTHYECKOE OIICHWBAHHWE W HWHTEPIPETHPOBAHUE WH(GOPMAIMK C Pa3HBIX MO3UIHH,
pacrno3HaBaHue U (PUKCHUPOBAHHE MPOTUBOPEUUs B UHOPMAIIMOHHBIX HCTOUYHUKAX;

*  HCIOJIb30BAHHME PA3IMYHBIX MOJICITHHO-CXEMATHICCKUX CPEICTB JUIS TPEACTABICHUS
CYILIECTBEHHBIX CBSI3M W OTHOIICHWH, a TaKXKe MPOTHUBOPEYU, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

* HaxOXIEHHE U MPUBOJ KPUTUYECKUX apTyYMEHTOB B OTHOIICHUU ACHCTBUN U CYXKICHUN
JPYTOT0; CIOKOWHOE U pa3yMHOE OTHOIIICHUE K KPUTHUYSCKAM 3aMEUaHUSIM B OTHOIIICHUN
COOCTBEHHOTO CYXKJIEHUSI, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJ[ 32 paMKH Y4eOHOTO IpeJMeTa W OCYNISCTBIICHHE IIeJICHANPABICHHOTO TOWCKA
BO3MOXXHOCTEH JUIsl MIMPOKOTO MepeHoca CPEJICTB U CIOCOO0B ACHCTBUS,

*  BBICTPAWBAHHME WHJIWBHYyATHLHOW 00pa30BATEIHLHON TPACKTOPHH, C YICTOM OTPAaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS,

* yMEHHE MEHSTh U yJIePKUBATh pa3HbIe MO3UIIMU B TIO3HABATENILHOM J1€ATEIbHOCTH,

* yMEHHE MOHHMMAaTh U UCIOJIb30BaTh MaTEMaTUYECKUE CPEJCTBA HATJSIHOCTU (PUCYHKH,
YepTEkKH, CXEMBI U JIp.) AJIs WIUTIOCTPALMU, MHTEPIIPETAI[H, apTyMEHTALlUH;

* yYMEHHE BBIJBUraThb THUIIOTE3bl MpPU pEIIEHUH Y4YEOHbIX 3a7ad M TIOHUMaHUs
HEOOXO/IMMOCTH UX NPOBEPKH;

* T[OHUMaHHE CYIIHOCTH aJIrOPUTMUYECKUX MpPEANUCAHUNH M YMEHHs JeiCTBOBAaTh B
COOTBETCTBUH C NPEAJI0KEHHBIM aJITOPUTMOM;

*  CIOCOOHOCTD IUIAHUPOBATH U OCYIIECTBIATH NEATEIbHOCTh, HAIIPABIEHHYIO HA pEIIeHHE
3a/1a4 UCCIIEN0BATENBCKOTO XapaKTepa.

Kommynuxamuenvie YY/I:

*  pa3BUTHE CIIOCOOHOCTH OCYIIECTBIATH JCIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH,
TaKk ¥ CO B3pPOCIHBIMH (KaKk BHYTPH OOpa30BATENbHOW OpraHM3allH, TaK W 3a ee
npeaenaMu), TOAOUpaTh TAPTHEPOB JJIs JIEJIOBOM KOMMYHHMKAIIUM HWCXOAS U3
CO00paXeHMI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATHIA;



IPU OCYIIECTBJICHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOIUTENEM, TaK M UWICHOM
KOMaH/Jbl B pa3HbIX pOJsIX (FeHeparop HMAeH, KPUTHUK, UCIIOJIHUTENb, BBICTYMAIOLIU,
JKCIIEPT U T.1.);

KOOPJIMHUPOBAaHUE U BBINOJIHEHHE paOOThl B YCIOBHUSX PEAJIbHOIO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BEpPHYTOE, JIOTHYHOE M TOYHOE M3JI0KCHHE CBOEH TOYKHU 3PEHUS C HUCIIOJIB30BAHUEM
a7IeKBaTHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

pacrio3HaBaHME KOHQUIMKTOTEHHBIX CHUTYyalludl M NpeloTBpalleHue KOH(IMKTOB 10 UX
aKTUBHOHU (ha3bl, BBICTpAaUBaHHE JIEIOBOW U 00Opa30BaTENIbHON KOMMYHHKALUHU, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHH.

Hpe)IMeTHLIe pe3yabTaThl.

Yuawuiica nayuumcs:

Mopnyab «Ajredpa u Hauajaa MaTeMATHYECKOI0 AHATHU3A)

OCO3HaBaTh 3HAYEHHE MATEMaTH4YECKOW HAYKM JUIsl PELIEHUs 3a/ad, BO3HUKAIOIIUX B
TEOPUM M B IPAKTHKE; IIUPOTY U B TO KE€ BpPeMs OIPAHUYECHHOCTb IPUMEHEHHUS
MaTE€MaTU4YeCKUX METONOB K aHAIM3y U HCCIEIOBAHUIO IIPOLIECCOB U SBICHUU B
IpUpOJie U OOILIECTBE;

OCO3HABaTh 3HA4YECHME NPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMOW MaTE€MaTHKe, JUIA
(dopMHpOBaHUS W DPA3BUTUS MATEeMAaTHYECKON HAayKH; HCTOPUIO PAa3BUTHUS TOHSITHUSA
YHCJIa, CO3/IaHUs MATEMATHYECKOT O aHAJIN3a;

0CO3HaBaTh 3HAu€HUE HJIEH, METONOB U DPE3YyNbTAaTOB alredpbl M MaTeMaTHYeCKOIro
aHaJIM3a JUIsl IOCTPOEHUS MOJEIIEH peabHBIX MPOLIECCOB U CUTYyallUil; YHUBEPCAJIbHBIN
XapakTep 3aKOHOB JIOTMKMA MAaTEMATHYECKUX PACCYKIECHMM, UX PUMEHHUMOCTb BO BCEX
00J1aCTAX Ye0BEYECKON AeATeNbHOCTH;

MOHMMATh pa3iinyve TpPeOOBaHWM, MPEIbIBISIEMbIX K J0Ka3aTeIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COLNAIbHO—3KOHOMUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;
pa3BUBaTh IIPEACTABICHUE O BEPOSATHOCTHOM XapakTepe pas3IMUHBIX IPOLIECCOB U
3aKOHOMEPHOCTEN OKPYKAIOIIET0 MUPA;

ONEPUPOBATh TMOHATHSAMHU: OTPE30K, HMHTEPBAI, IMOJYUHTEPBAI, NPOMEKYTOK C
BBIKOJIOTOM TOYKOM, Tpaduyeckoe TNPEeJCTaBICHNE MHOXECTB Ha KOOPAWHATHOU
IIJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEeIbHbBIE PACCYKICHUS JIJIs1 000OCHOBAaHUS UICTUHHOCTH YTBEPKICHMUIA;
ONEPUPOBATH NOHATUAMU: HATYypaIbHOE YMCIIO, MHOKECTBO HAaTypaJIbHBIX YHCEI, LIEJI0e
YHUCIO, MHOXECTBO LENbIX YHuCeNl, OOBIKHOBEHHass JApoOb, JAeCATHYHas JpoOb,
CMEIIAaHHOE YHCIO, PAalUOHAIBHOE YHCIO, MHOXECTBO PpAlUOHAIBHBIX YHUCEI,
UPPALMOHAIILHOE YUCIIO, IEUCTBUTEIIBHOE YUCIIO, MHOKECTBO JCHCTBUTEIBHBIX YUCEI,
reoMeTpruYecKast MHTEpIpeTaus HaTypaJbHBIX, LETBbIX, palOHAIbHBIX,
JIEHCTBUTEIIBHBIX YUCET,;

BBIIIOJIHATh OKPYIVIEHHE PALMOHANBHBIX M HMPPALMOHAIBHBIX 4YHUCEN C 3aJaHHOU
TOYHOCTBIO;

yIOpAI0YMBATh 4YMCJA, 3aMHCAHHBIE B BHJE OOBIKHOBEHHOW M JECATUYHOM Apoldw,
YuciIa, 3aUCaHHbIE C UCIIOJB30BaHUEM apu(METHUECKOTO KBAaJJPaTHOT'O KOPHS;
BBIMOJHATh CTaHIAPTHBIE TOXIECTBEHHbIE MPEOOpa3OBaHUsl TPUTOHOMETPUUYECKUX,
VPPALMOHAIBHBIX BBIPAKECHUM;

BJIAJICTh MOHATHSAMU: 3aBUCUMOCTh BEIWYHH, (DYHKIIHS, apTyMEHT U 3HaueHHe (PyHKIUH,
00J1aCTh OIpeIeNIeHUs] 1 MHOXKECTBO 3HaYeHUH (DYHKIIMU, TpadHK 3aBUCUMOCTH, rpaduk
(GyHKUIMU, HYIU (QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA YMCIOBOM
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IPOMEXYTKE, YObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOOJblllee W HaUMEHbIIee
3HaYeHUue (YHKIMM Ha YHUCIOBOM IPOMEXYTKE, MepHoAuuecKas (PyHKIMs, MEPHOJ,
4yeTHas ¥ HedeTHast QYHKIMH; YMETh IPUMEHSTh 3TH MOHATHUS MPHU PEIICHUH 331a4;
BJIAJICTh MMOHATHEM 0OpaTHas (PYHKLHS; IPUMEHATh 3TO NOHATHUE IIPU PELLICHUHU 3a/ay;
OPUMEHSTh TPH pEIIeHUH 3aJad CBOWCTBA (YHKUWH: YETHOCTb, MEPUOJUYHOCTD,
OTPaHUYECHHOCTD;

IPUMEHSATH [IPU PELICHUH 331a4 IpeoOpazoBaHus IpapUKoB (QyHKIIHIA;

BIAJCTh  IOHATUSAMH  YHCJIOBasg  IOCJIENOBATENbHOCTb,  apupMeTHyeckas U
reOMEeTpHUYECKas IPOrpeccus;

OPUMEHSATh TpPU pEIIeHUH 3aJad CBOMCTBA M MPHU3HAKH apU(DMETHUECKOW H
reOMETPUYECKON ITPOrPECCUH;

BJIAJCTh IOHATHEM OECKOHEYHO YOBIBaIOLasi I'eOMETpHuecKas Iporpeccus U yMeETb
IIPUMEHSATD €TI0 IPU PEILICHUH 3a/1a4;

BBIIIOJIHATH BBIYUCICHUA n Hpeo6pa303aHH;[ BBIpEl)KCHHfI, COACpIKAIINX
IIGI\/JICTBI/ITGJIBHBIG qucia, B TOM YHCJIC KOPHU HAaTypaJIbHBIX CTGHCHCfI;

BBIMIOJHATh ~ CTAHAAPTHBIE  TOXKJIECTBEHHBIE MPeoOpa3oBaHUsl  MPPALMOHAIBHBIX
BBIPXKEHUI;

OBJIaACTb OCHOBHBIMHU THUIIAMHU HPPAIHUOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB
" CTAaHAAPTHBIMHA MCTOAAMHU UX peHIeHI/If/'I U IPUMCHATH UX IIPU PCIICHUUA 3a1a4;

BJIAJICTh TNOHSATHEM CTENeHHass (YHKIHSA;, CTPOUTh €€ rpaduKk U yMeTb NPUMEHSThH
CBOWCTBA CTENCHHOHN (PYHKIIMU MPH PEIICHUH 331a4.

HEePEeBOIUTh IPAyCHbIE MEPHI YIIIOB B paJilaHHbIe U HA000POT;

CTPOUTH YUCIIOBYIO OKPYKHOCTh HA KOOPAUHATHOM IIOCKOCTH;

OTKJIaJbIBATh HA YHUCIOBOU OKPYKHOCTH 3HAYECHUS PA3JIMUHBIX YIJIOB;

BBIABIIATH CBSI3b MEXKIY ACKAPTOBBIMM KOOPAWHATAMU U KPHUBOJUHEHHON KOOPIAMHATON
TOYKHU Ha YUCIIOBOM OKPYKHOCTH;

ONEPUPOBATH TEPMUHAMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, APKCUHYC, apKKOCUHYC,
ApPKTaHI€HC, APKKOTAHI€HC;

IIPUMEHATH CBOMCTBA CHHYCA, KOCUHYCA, TAHI'€HCAa U KOTAHIE€HCA: 3HAKU I10 YETBEPTIM,
COXpaHEHHE 3HAYCHMs TP W3MEHEHMM YyIja Ha IeJ0€ YHCIO 00OpPOTOB, YETHOCThH
KOCHHYCa U HEUETHOCTb CUHYCA, TAHI€HCA U KOTAHI'EHCa,

ONpENENATh 3HAYEHUsI CHHYCa, KOCUHYCA, TAHT'€HCA W KOTAaHI'€HCa YIJIOB HAa YUCIOBOM
OKPY’KHOCTH;

paboTaTh ¢ TabauIel TPUTOHOMETPUIECKUX (POPMYIT;

HNOHUMATh CYLUIHOCTb, 3aIIUCh U IPUMEHEHHE (GOPMYII IPUBEICHHUS;

BIIAJICTh MOHATUSAMHU TPUTOHOMETPUYECKUE byHKIMU:
y=sinX,y=C0SX,Yy=1gX,y =CtgX; cTpouTh HuX TpadUKd H yMETh MPHUMEHATH
CBOICTBa TPUTOHOMETPUUECKUX (YHKIUI NPU pElIeHUH 3a/1ay;

OpUMEHATh  (OPMYJIBI  CIIOKEHHSl TpH  MpeoOpa3soBaHUU  TPUTOHOMETPHUECKUX
BBIPAKECHMUI;

NPUMEHSTh (OpMyNbl JABOWHOTO apryMeHTa B paboTe C  TPUTOHOMETPHUYECKUMHU
BBIPAKCHUAMU;

OPUMEHSTh (QOpMYJbl TMOHM)KEHHS CTENeHH B paboTe C  TPUTOHOMETPUUYECKUMH
BBIPAKCHUSIMU;

peoOpa3oBbIBaTh CyMMBbI TPUTOHOMETPUUYECKUX (PYHKIUH B IPOU3BEICHHUS;
peoOpa30BbIBaTh MPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUI B CyMMBI;
peoOpa3oBbIBaTh BeipaxeHus ASIN X+ BCcosx k Bugy Csin(x+t);



e [PAaBWIbHO HAXOIUTb 3HAYCHUS APKCUHYCOB, AapKKOCUHYCOB, apKTaHIE€HCOB W
ApPKKOTaHI€HCOB YHUCEIT;

® [IPUMEHSTh COOTBETCTBYIOLIHE (POPMYIIBI pEIICHUS MPOCTEHIINX TPUTOHOMETPHUECKUX
YPaBHEHUN;

®  BBIBIIATH CPEIU MPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUI YaCTHBIE CIIydau;

® [IPUMEHATh K Pa3JIMYHBIM TPUTOHOMETPUYECKUM YPAaBHEHHSAM OIPEICIICHHBIE METOJbI
UX PCIICHUS: BBEICHUE HOBOM IEPEMEHHOM, Pa3jOKEHUE HAa MHOMKUTEIIN, BBEICHHE
BCIIOMOTI'aTEJILHOI'O apIyMEHTA;

e pemarb OAHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHMS PA3JIMYHbIX CTEIICHEH;

e BJAJETh MOHATUAMU: POU3BOIHAS (DYHKIMH B TOUKE, IPOU3BOAHAS (PYHKLIUY;

BBIYHUCIIATH IPOU3BOHBIE FIEMEHTAPHBIX (DYHKIMH U X KOMOMHALIUI;

OPUMEHSTH MpaBuia qudepeHpoBanus GyHKINHT;

MOJIb30BaThCS (POPMYIIOH BHIYHUCICHHUS TIPOU3BOTHOMN CIIOKHOU (DYHKIINY;

OPUMEHSTh TEOMETPUIECKUHN 1 (PU3NIECKHIA CMBICIIBI IPOU3BOAHON Ha MPAKTHKE;

UCCIeIoBaTh (DYHKIIMH HAa MOHOTOHHOCTD M 9KCTPEMYMBEI;

CTPOUTH TPaQUKH U IPUMEHSTDH K PELICHUIO 33]1a4, B TOM YHCJIE C TapaMEeTPOM;

BJIAJICTh NMOHATHEM KacaTelbHass K Tpaguky (QyHKIMH U YMETh HPUMEHSTH €ro Mpu

pellIeHnH 3aay.

Ylmmuﬁc;l noJtyuum 603MO0MCHOCHIb HAYYUMbCA .

*  OIEpUpOBaTh NOHITHEM OIPEAEICHHUS, OCHOBHBIMM BHJAMHU ONPEIECIICHNUN, OCHOBHBIMU
BHUJaMH TEOPEM;

* IIOHMMAaTh CyTh KOCBEHHOTI'O J0Ka3aTeIbCTBA;

*  OIEpUpOBATh YMCIIOBBIMU MHOXKECTBAMH IIPU PEIICHNUH 33/]a4;

*  BBINOJIHATH TOX/IECTBEHHBIE MPe0Opa30BaHUs TPUTOHOMETPUUECKUX U UPPALIMOHAIBHBIX
BBIPAKECHMUI;

*  BJAJAETh MOHATHEM ACUMITOTHI MU YMETh €0 IPUMEHATh IIPU PELICHUU 33/1a4;

* cBOOOJHO BIAAETh CTAaHJAPTHBIM aNMapaToM MaTeMaTHMYeCKOro aHanu3a  JUId
BBIUMCJICHUSI IPOU3BOAHBIX (DYHKIIMU OJTHOM NEPEMEHHOM;

s  uddepeHIMpPOBaTH TPUTOHOMETPUYECKHE U 0OpaTHbIE TPUTOHOMETpUYECKHe (DYHKIIUH;

* cBOOOJHO MPUMEHSATH amnmapaT MaTeMaTUYECKOro aHajau3a Ui UCCeoBaHus (QyHKIUN
U TMIOCTPOEHUS TpapUKOB, B TOM YHUCIIE UCCIIEJOBAHUS Ha BBIMYKIIOCTb;

*  yMETb IPUMEHSATH IIPU PELLIEHUU 3aja4 CBOMCTBA HENIPEPHIBHBIX (YHKIIUH.

Hcnonvzoeamov npuodpemenHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesmenbHOCmU U
NOBCEOHEsHONl JHCUZHU 014

® TCOPETUKO-MHOXXECTBEHHOTO S3bIKa M s3bIKA JIOTUKH JUIsI OMHCAHHUS pPeaTbHBIX
MPOIIECCOB U SBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4EOHBIX MPEIMETOB;

e JI0Ka3aTeIbHBIX PACCYXKJICHUM B CHUTYaIlUAX MOBCEIHEBHOMN KM3HU, TIPU PEUICHUU 3a/1a4
U3 IPyTrUX MPEeIMETOB;

® 3aMKCH, CPAaBHEHMs, OKPYIJICHUS UYHCIOBBIX JIAHHBIX pEaJbHbIX BEJIUYUH C
MCIIOJIb30BAHUEM PA3HBIX CHCTEM HU3MEPEHUS;

e ompeneneHus Mo rpagukaM | UCTIOJIb30BAHUS MPU PEIICHUs MPUKIIATHBIX 3a7a4 CBOMCTB
peaTbHBIX TMPOIECCOB W 3aBUCHMOCTEH (HAWOOJbIIME W HAMMEHBIINE 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHUs M YyOBIBaHWUS (PYHKIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
ACHUMIITOTHI, TOUYKH TIepernda, Iepuo 1 T.11.);

® UHTEPHPETUPOBAHUSA CBOKMCTBA B KOHTEKCTE KOHKPETHON MPAKTUUYECKON CUTYAIINU;



e ompeneneHus 1o rpadukaM MPOCTEUITUX XAPAKTEPUCTUK TEPUOAMUYECKUX MPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBI3H U JIp. (aMILTUTYAa, IEPHOJ U T.I1.);

® PpCHICHUA IPUKIAAHBIX 3aJad H3 6I/IOJ'IOI‘I/II/I, (1)I/I3I/IKI/I, XUMHHU, 5KOHOMHKH U OPYIUX
PEIMETOB, CBS3aHHBIX  C  WCCIEAOBAHMEM  XapaKTEPUCTHUK  IPOIIECCOB;
UHTEPIPETHPOBAHUS TIOJTYICHHBIX PE3YJIbTATOB;

® TMPAKTUYECKUX pacdyeToB Mo (opmynaMm, C HCHOIb30BAaHUEM IMPH HEOOXOAMMOCTH
CIIpaBOYHBIX MAaTCprUaioB, KAJIIbKYJIATOpPA, KOMIIBIOTCPA,

® [IOCTPOCHHUSI U UCCIICIOBAHMS MTPOCTEUIIIMX MaTEMATUICCKUX MOJICIICH;

® OIMHCaHUS U UCCIIEIOBAHMS C TIOMOIIHIO H3y4aeMbIX TIOHSITHI PealbHBIX 3aBUCIMOCTEIH;

® UHTEpIpETAllUH PE3yJbTaTOB PEUICHUS 3a7a4 C YYCTOM OIPAaHHUYCHHUH, CBSA3aHHBIX C
peaJbHBIMU CBOWCTBAMHU PACCMATPUBAEMBIX MPOIECCOB H SBJICHUN;

® PpCHICHUA TCOMETPHUICCKHUX, (bI/ISI/I‘-IeCKI/IX, O9KOHOMHYCCKUX U APYTIUX MPUKIIAJHBIX 3a/a4,
B TOM YHUCJIC C UCITIOJIb30BAHUCM IIPpU HGOGXOI[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB.

Monyab «I'eomerpus»
Yuawuiica naywumcsa:

e [IOHMMAaTh 3HA4YECHHE I'C€OMETPUU Ul PEIIEHUs 3a]a4, BO3HHUKAIOIIUX B TEOPUU U B
IIPAaKTHUKE; NIMPOTY INPUMEHEHHUS F€OMETPUYECKUX 3HAHUM K aHAIN3Y U HUCCIEAOBAHUIO
peabHbIX IPEIMETOB U SBJICHUN B IPUPOIE U OOLIECTBE;

e [IOHMMAaTh 3HA4YCHHE IPAKTUKU M BOIPOCOB, BOZHUKAIOUIMX B CAMOW I'€OMETpHUH, A
(opMUpPOBaHUS U PA3BUTHS T€OMETPUHN KaK MaTEMaTUUYECKON HAyKH;

® UMEThb NPEACTABIECHUS O BO3MOXHOCTU T€OMETPUH Ul ONKCAHUS CBOMCTB pEAJIbHBIX
IIPEIMETOB U UX B3aUMHOI'O PACIOJIOKEHUS;

® OCO3HaBaTb pOJb AKCUOMAaTUKM B  TEOMETPHUH;  BO3MOKHOCTb  IOCTPOECHUS
FEOMETPUYECKUX TEOPUH HA AKCHMOMAaTUYECKOM OCHOBE; 3HAYCHUE AKCUOMATHKH IS
JIpyrux oOnacTel 3HaHUA U JJIsl IPAKTUKY;

e pazinyatek TpeOOBaHUs, MpPEABSABISEMbIE K JOKa3aTelbcTBaM B I'€OMETpHUH, aireodpe,
€CTECTBEHHBIX, COLUAIBbHO—KOHOMUUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;

e lccienoBaTh YepTeXH, BKIOYasi KOMOMHAUUU (PUTYp, U3BIIEKATh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO Ha YepTeXkKax;

e pelarb 3a4a4d NeOMETPUYECKOrO COAEpXkKaHUsA, B TOM YHCIE B CHUTyalHUsdX, Korja
QITOPUTM pELICHUs He CIelyeT SBHO M3 YCJIOBHUS, BBINOJHATH HEOOXOAUMBIE IS
pemeHus  3ajadd  JIONOJIHUTENIBHBIE  IOCTPOCHMS, HCCIEAOBaTh  BO3MOXHOCTH
NpUMEHEHUs TeopeM U (pOopMyII AJIs pelieHus 3a/1a4;

e yMeTbh (OPMYIUPOBATH U JI0Ka3bIBATh TEOMETPUUYECKUE YTBEPKICHUS;

e UMETh MpeACTaBIeHUs 00 aKCMOMax CTEPEOMETPUU U CIEACTBUSX M3 HUX M yMETh
MIPUMEHSATH UX IIPYU PELICHUU 33/1a4;

e UMETh MPEJICTABICHUE O CKPELIUBAIOIINXCA MIPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOIUTh
YIOJI ¥ pacCTOSIHUE MEKIy HUMU;

® [PUMEHATh TEOPEMBI O MAPAJUIEIBHOCTU MPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE IPHU
pELICHUH 3a/1a4;

® yMETh IPUMEHSATH NapaieIbHOE MPOESKTUPOBAHUE IJI U300paXKeHUs PUTYP;

® yMEThb IPUMEHSTh NEPIEHIUKYIIPHOCTH NPSIMOU U IIJIOCKOCTH MPH PELICHUU 33]1a4;

e BJAJETh MOHATHSIMU OPTOTOHAIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE M HMX IPOEKIUH,
YMETbh IPUMEHSATH TEOPEMY O TPEX NEPIEHANKYIIApaxX MPH PELICHUH 3a/aY;

e BIaJeTh MOHATHAMM pacCTOSHUE MEXIy (urypaMu B TNPOCTPAHCTBE, OOLIMIA
NEPHEHAUKYIIAP ABYX CKPEIIMBAIOLINUXCS IPSIMBIX U YMETh IPUMEHSTh UX IIPU PELICHUU
3ajad4;
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BIIQJICTh IIOHATHEM YIOJI MEXKAY NPAMOU U IIJIOCKOCTBIO U YMETh IPUMEHATH €ro IpU
pEIIECHNN 3a]a4;

BIIQJICTh MOHATUSAMU JABYTPAHHBIM YTOJ, YTOJ MEXAY IUIOCKOCTSMHU, NIEPIEHIUKYISIPHbIE
IJIOCKOCTH M YMETh IIPUMEHSATDH UX IIPHU PELICHUH 33/1a4;

BJIAJICTh MOHATHAMM KacaTelbHbIE NPSAMBIE U INIOCKOCTH M yYMEThb NPUMEHATh UX IIPU
pEILLIECHNN 3a]a4;

pacro3HaBaTh Ha 4epTekax U MOJAEISAX MPSAMON U HAKJIIOHHBIN IapaJlIeJICIIUIIE, IPSIMYIO
U HAKJIOHHYIO IPU3MBI, NHUpAMUIy, YCECUYCHHYIO INHMPAaMHUIY, NPABUIBHYIO IPU3MY H
NUpPaMUy; COOTHOCUTH 3TH TPEXMEPHbIE OOBEKTHI C UX OMUCAHUAMMU, U300paXKEHUAMHU;
n300paxkaTh MPSAMOM M HAKJIIOHHBIN MapajuieleNnuIe]], NPsMYyI0 U HAKIOHHYIO IPU3MBI,
ApaMUy, YCEUEHHYIO IMPAMUY, [IPABWIBHYIO IIPU3MY U IUPAMHULY;

CTPOUTH CEYECHMs MPSIMOrO0 M HAKIOHHOIO MapaJuleNICNUIEOB, IPSIMONA M HAKJIOHHON
IIPU3M, IUPAMUIbI, YCEUEHHOM MMPaMUbl, IPABUIBHON IIPU3MBI U IIMPAMUJIBL;
pas3yinyaTh M aHAJIU3UPOBATh B3aMMHOE PACIIOJIOKEHHE OCHOBHBIX MHOTOTPAHHUKOB B
IIPOCTPAHCTBE;

BBIYMCIIATH IUIOLIA/Ib IIOBEPXHOCTH IPSMOI0 U HAKIIOHHOTO NapaAJIIEJICIIUIIEIOB;
BBIYMCIIATH IUIOIA/1b [IOBEPXHOCTH IIPU3MBI;

BBIYMCIIATH IUIOLIA/1b IIOBEPXHOCTH MMPAMHUJIBI U YCEYEHHOW MMPAMHUIBI;

UMETh MPEJCTABIIEHUE O TeopeMe Dilepa, IPaBUIbHBIX MHOIOIPAHHUKAX;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB C HCIOJB30BAHMEM pPa3iIM4YHBIX METOJ0B, B TOM
YHCJIE U METOZA CIIEIOB.

Ylmmuﬁc;l noJtyuum 603MOMCHOCHb HAYYUMbCA .

UMETH IIPEJCTABICHUE 00 aKCHOMAaTUYECKOM METOJIE;

BJIAIETh MOHATUEM I'€OMETPUUECKHE MECTa TOYEK B NPOCTPAHCTBE M YMETh IPUMEHSTH
WX JUISl pelIeHus 3a/1ay;

yMeTh MNpPHUMEHATh I peIleHHs 3ajad CBOICTBAa IJIOCKUX M JBYI'PAaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB M CHHYCOB JUIsSl TPEXIPAHHOTO YIJIa;

MMETH MPEICTABIECHUE O IUIONIAN OPTOTOHAILHON TPOEKIINH;

UMETh MPEJCTABICHUE O TPEXTPAHHOM M MHOTOIPAHHOM YIJIeé M MPUMEHSTHh CBOMCTBA
IUIOCKHX YIJIOB MHOTOTPAHHOTIO yIJIa IIPY PEIICHUH 3a/]a4;

BJIa/IETh TOHATHEM MEPHEHAUKYISIPHOE CEYEHHE MPU3Mbl U YMETh NPHUMEHSTH €ro Mpu
pELIECHNN 3a]1a4;

MMETh NPEJCTABIEHUE O JBOMCTBEHHOCTH NMPAaBUIbHBIX MHOTOI'PaHHUKOB;

BJIAJIeTh MOHATHUAMHU LIEHTPAJIbHOE M MapaieIbHOE MPOSKTUPOBAHME M NMPHUMEHSATh MX
MIPU MOCTPOEHUH CEYEHU MHOTOIPaHHUKOB METOJIOM ITPOEKIIHIA;

UMETh TpEJACTaBIEHUE O pa3BepTKe MHOTOTpaHHUKAa W KpaTyailiiemM TmyTH Ha
MMOBEPXHOCTH MHOTOTPaHHHKA;

YMETH p€IaTh 3aJla4r Ha IMJIOCKOCTU METOAaMU CTECPECOMETPHUH.

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

ONMCAHUS PEAJIbHBIX CUTYalMil Ha 3bIKE TEOMETPHH;

pellIeHns] PAaKTUYECKUX 3a/lay, CBA3aHHBIX C HaXO0)KIEHUEM I€OMETPUYECKHX BEIUYUH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA);

MOCTPOCHUN T'€OMETPUYECKUMHU HWHCTPYMEHTaMH (JIMHEWKa, YroJbHUK, IUPKYIb,
TPaHCIIOPTHP);
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COCTaBJICHUSI C HCIOJBb30BAHUEM CBOWCTB T€OMETPUYECKUX (HUTyp MaTeMaTHYECKHX
MOJEeJIeH U1 peleHus 3ajad IPaKTUYEeCKOro XapakTepa M 3aJad U3 CMEXHBIX
JUCLUILINH, UCCIEA0BAaHUS MTOJIyYEHHBIX MOJIEIECH U UHTEPIIPETALIMY PE3YJIbTATA.

11 kaace

JINYHOCTHBIE pe3yJbTaThbl:

BOCIIUTAHUE POCCUUCKOW T'Pa)KTaHCKOW HIECHTHUYHOCTH: TMATPHOTH3MA; TOTOBHOCTHU K
cnyxenuto OteuecTBy, €ro 3allUTe; OCO3HAHUS POCCHUHCKONM MJIEHTUYHOCTH B
MOJIMKYJIBTYPHOM COIMYME; YyBCTBA MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHUPOBO33PECHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHs  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE
JOCTOBEPHON HH(pOpMaIMeld O TMepeqOBhIX JOCTUKCHUAX W OTKPBITHAX MHUPOBOW U
OTCUSCTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUpPA H
00I111eCTBA;

TOTOBHOCTh U CIIOCOOHOCTHh K CAMOPa3BUTHUIO, CAMOOOPA30BAaHUIO U CAMOBOCITUTAHHIO B
COOTBETCTBUH C OOIICYCIIOBEUCCKUMH IICHHOCTSMU U HJCajJaMH T'PAXKITAHCKOTO
oOmiecTBa;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCIIE camMOoOpa30BaHUIO, Ha
MPOTSKCHUH BCEH JKU3HH, CO3HATEIHHOE OTHOIICHHWE K HENPEPHIBHOMY OOpPa30BAHUIO
KaK YCJIOBHIO YCIICIIHOM MPO(eCcCHOHAILHOW U OOIIECTBEHHOW ESTeIbHOCTH;
OopueHTaIMs OOydJalomUXCsl Ha PEeaM3alUi0 TIO3UTHBHBIX >KH3HCHHBIX TIEPCIICKTHB,
WHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPEICIICHHUIO, CITOCOOHOCTh CTABUTH IIEITU M CTPOUTH KU3HECHHBIC TUIAHBI,
TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHHIO OTHOIICHHWW B TPYIIE WM COIUAIBLHOU
OpTraHHW3aIH; TOTOBHOCTh OOYYAOMUXCS K KOHCTPYKTUBHOMY YYacCTHIO B NPUHSATHH
pellleHnH, 3aTparuBarIIUX WX MpaBa U WHTEPECHl, B TOM YHCIE B Pa3NU4YHBIX (opmax
OOIIECTBEHHONH  CaMOOpTraHHW3allii, CaMOYIPaBJICHUs, OOIIECTBEHHO 3HAYUMOMN
JeSITCIIBHOCTH;

OCO3HAaHHBIN BeIOOp Oyayiiel npodeccun Kak MyTh U COCOO peanu3aliii COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

TOTOBHOCTh OOYYarOmIMXCS K TPYAOBOM NpodeCCHOHATbHOW NeATEeIbHOCTH KaK K
BO3MOXKHOCTH VyYacTHSl B PEIICHUW JUYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

HPABCTBCHHOE CO3HAHWE W TIOBEJCHWE HA OCHOBE YCBOCHHS OOIICYCIIOBEYCCKUX
[IEHHOCTEH, TOJEPAaHTHOTO CO3HAHHWS U TIOBEJIEHUS B TOJUKYJIBTYPHOM MHPE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH JHAJOr C JAPYTMMHU JIFOJBMH, JOCTHUTaTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIINE IIeNTH U COTPYAHUYATH TS UX JOCTHKCHHUS,
pa3BUTHE KOMITETEHIIMH COTPYAHHYECTBA CO CBEPCTHUKAMH, JETHbMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOW, OOINECTBEHHO TMOJIE3HOH, Yy4eOHO-
HCCIICIOBATEIILCKOM, POCKTHOW U IPYTUX BHJIAX JICATEITHHOCTH.

YMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIM B YCTHOW M MUCHMEHHOW pedH,
MOHMMATh CMBICT TIOCTABJICHHOW 3a/Jaud, BBICTpAWBATh apTyYMEHTAIMIO, TPHBOIUTH
MPUMEPHI U KOHTPIIPHUMEDHI;

MPEJICTABIICHHE O MaTEeMaTHYECKON Hayke Kak cepe YeIOBEUYCCKOW ICSITeILHOCTH, 00
dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIIN3AIINY;

KPEaTHBHOCTh MBIINUICHUS, WHHIIMATHBA, HAXOMYMBOCTh, AKTUBHOCTH TPH PEIICHUH
MaTeMaTHYECKUX 3a7ay;

KPUTHYHOCTh ~ MBINUICHUS, YMCHHE paclo3HaBaTh JIOTHYECKHE HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;
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* yMEHHE KOHTPOJIMPOBATH TMpOLECC W  pe3yapTaT y4yeOHOW  MaTeMaTHYeCKOi
JeSITEIbHOCTH;

*  CHOCOOHOCTH K SMOIMOHAJIBHOMY BOCHPHUSTHIO MAaTE€MAaTHYECKUX  OOBEKTOB, 3ajad,
pEeUIEHU, pacCyKICHUM.

MeTtanpeameTHblie pe3yJbTAaThI:
Pecynamuenvie YY/[:

*  CIIOCOOHOCTH CaMOCTOATENIBHO OOHAPYXHUBATh M (POPMYyTUpPOBATh y4eOHYIO MpoOIIEeMYy;
onpeneNnaTh 1elb y4eOHOW JesTeNnbHOCTH, 3a/laBaTh IapaMeTpbl M KPUTEPUH, IO
KOTOPBIM MOJKHO OIpPEIENTUTh, YTO IIeNb JOCTHUTHYTA; CTAaBUTh U (POPMYyTUPOBATH
COOCTBEHHBIE 3a7aud B 00pa30BATEIbHOM JESITENbHOCTH M JKU3HEHHBIX CHUTYaLUsX;
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH M03HABATEIbLHON JEATEIIHOCTH;

*  OLEHMBATh BO3MOXKHBIE ITOCIEICTBUS JOCTHKEHHSI IIOCTABICHHOM 1IEJIU B IEATEIbHOCTH,
COOCTBEHHOM JKM3HU W KM3HU OKPYKAIOLIUX JIIOJIEH, OCHOBBIBAACH HAa COOOpPaKEHUSIX
9THKHU U MOpaly;

*  CIOCOOHOCTh CaMOCTOSITEIbHO IUIAHUPOBATH AJIbTEPHATUBHBIE MTYTH JOCTUKEHUS LIEJIEH,
OCO3HAaHHO BbIOUMpaTh Haubonee HPGEeKTUBHbIE CMOCOOBI pelIeHUS Y4YEeOHBIX W
[I03HABATEJIbHBIX 33/1a4;

* OLEHMBAaTh pecypchl, B TOM YHUCJIE BpeMs M Jpyrue HeMmaTepuaibHbIE PECypChl,
HE0OXO0UMBbIE JJIs1 JOCTUKEHUSI IOCTABJIEHHOM 1IETH;

* OpraHu3oBbIBaThb 3()(PEKTUBHBIA IMOUCK pECypcoB, HEOOXOAUMBIX Ul JOCTHKEHHS
IMOCTaBJICHHOM 1ICIIH;

*  CONOCTaBJIAThH NOJTYYEHHBIH Pe3ysIbTaT ACATEIbHOCTH C OCTABICHHON 3apaHee LEeTblo;

* YMEHHME COOTHOCUTh CBOM JCHCTBHUS C IJIAaHUPYEMBIMU pE3yJIbTaTaMH, ONPEIEIATh
crocoObl AEWCTBUI B paMKax NpeasI0KEHHbBIX YCIOBUN U TpeOOBaHUM;

* yYMEHHE OCYILECTBJISATh KOHTPOJIb MO 00pa3lly U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOIIEHUCS CUTYaLUEH;

* CIIOCOOHOCTh aJEKBAaTHO OIEHUBATh MPABUIBHOCTh WM OHIMOOYHOCTH BBITOJIHEHUS
yueOHOHl 3amaun, €€ OOBEKTHBHYI TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €&
pelieHus;

* yMEHHE ONpeleNsaTh MOHATHS, CO3/1aBaTh OOOOIEHUsS, YCTaHABIMBATH aAHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CaMOCTOSITEIbHO BbIOMpaTb OCHOBAaHUS W  KPUTEPUU  JUIS
KJIaccu(uKaIum;

* YMEHHE YCTAHaBIMBaTh MPUUYMHHO-CIEJICTBEHHBbIE CBSI3U; CTPOUTH JIOTMYECKHE
pacCyXAeHMs, yMO3aKJIIoueHus (MHIYKTUBHbIE, NEAYKTUBHbIE W 10 AaHAJIOTUH) U
BBIBO/IBI;

* yYMEHHS CO3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/CTBA,
MOJIENI ¥ CXEMBbI JUIS pellIeHHUs YUeOHBIX U 03HABaTeIbHbBIX 3aj1au.

Ho3naeamenvnwvie YY/[:

* (dopMmupoBaHue Yy4eOHOH U OOIIENOIB30BATEIBCKON KOMIIETEHTHOCTH B OOJIACTH
HCIIOJIb30BaHHUS MH(OPMaMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI (UKT-
KOMITIETEHTHOCTH);

* [epBOHAuYaJbHBIE NPEJCTaBICHUS 00 HIEIX M O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAIIbHOM SI3bIKE HAayKH U TEXHUKH, O CPEIACTBE MOJACIHMPOBAHUSA SBICHUM U
IIPOLIECCOB;

* yMEHHUE BHUJETh MaTeMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyallMH B JPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;
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MOWCK W HaXOXJICHHE OOOOIIEHHBIX CIOCOOOB peIIeHHs 3a7ad, B TOM 4HCIIE,
OCYIIECTBJICHUE Pa3BEPHYTOr0 MH()OPMAITMOHHOTO IMOMCKA U TIOCTAHOBKA HA €r0 OCHOBE
HOBBIX (y4eOHBIX U [MO3HABATENIbHBIX) 337124,

KPUTHYECKOE OIICHMBAaHWE M WHTEPIPETHPOBAaHHME WH(OPMAIMKA C Pa3HBIX ITO3HIIHH,
pacro3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHS B MHPOPMAIIMOHHBIX NCTOUHUKAX;
WCIIOJIb30BAHUE PA3JIMYHBIX MOJCIBHO-CXEMAaTUYECKUX CPEICTB IJIA IPEIACTABICHUS
CYLIECTBEHHBIX CBSI3€ M OTHOLICHWM, a TaKXe IPOTUBOPEUYU, BBISBJICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

HAaxO0KJICHUE U IIPUBOJ KPUTUYECKUX apIyMEHTOB B OTHOLICHHUM JEHCTBUU U CYKICHUU
JIPYyroro; CHOKOMHOE ¥ pa3yMHOE OTHOIIEHHUE K KPUTUYECKUM 3aME4YaHUsIM B OTHOIIECHUU
COOCTBEHHOTO CYXJICHUSI, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

BBIXOJl 32 paMKH y4eOHOTO MpeaMeTa W OCYIIECTBJICHHE IeJICHANIPABICHHOTO ITOMCKA
BO3MOXKHOCTEH ISl MIUPOKOTO MEPEeHOCa CPEJICTB U CIIOCOOOB JACHCTBHS,

BBICTpPaMBaHWE WHIUBUAYATBLHON 00pa30BaTeIbHONW TPACKTOPUH, C YUETOM OI'PAaHHYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

YMEHHE MEHATh U YACPKUBATh PA3HbIE MTO3UIUHU B MI03HABATEILHON AEATEIbHOCTH;

YMCHHUC NOHHUMATb M UCIOJB30BATh MAaTCMATUYCCKUC CPCACTBA HAITIAAHOCTU (pI/ICYHKI/I,
YCPTCIKH, CXCMBbI U I[p) AJI WITFOCTpallui, UHTCPHPETAlIUU, ApT'YMEHTAIIUH

YMCHHUC BbBIABUI'aTb THUIIOTC3blI IIPU PCIICHUU y‘-I€6HI)IX 3aga4d MW IIOHHMMAaHUA
H606XOI[I/IMOCTI/I HX IIPOBCPKU,

INOHUMAHHUEC CYIIHOCTU aJIrOPUTMHUUYCCKHX npemmcaHI/Iﬁ H YMCHUA HeﬁCTBOBaTL B
COOTBCTCTBHHU C IIPCAJIOKCHHBIM aJITOPUTMOM;

CIIOCOOHOCTH IIAaHUPOBATH U OCYIICCTBIIATL ACATCIbHOCTDb, HAIIPABJICHHYIO Ha PCUHICHUC
3aJia4 UCCJICAOBATCIILCKOI'O XapaKTepa.

Kommynuxamuenwie YY/|:

pa3BUTHE CIIOCOOHOCTH OCYILECTBIATH JEJIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMH,
TaK U CO B3pOCIBIMH (Kak BHYTpPU 00Opa3oBaTeIbHOW OpraHM3allud, Tak M 3a ee
npejenaMu), MOAO0MpaTh MapTHEPOB Ui JEJOBOM KOMMYHHMKAIlMM HMCXOAS U3
cooOpakeHHI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMIATHH;

IPU OCYIIECTBICHUM TPYIIOBOW pabOThl ObITH KaK PYKOBOJIWTENEM, TaK M YJIEHOM
KOMaHJbl B pa3HbIX poJsiX (reHepaTtop WAed, KPUTHK, UCIOJHUTEINb, BBICTYMAIONIUI,
SKCIIEPT U T.1.);

KOOP/IMHUPOBaHME U BBINOJIHEHHE paOOThl B YCIOBHUSX PEAJbHOIO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BEpPHYTOE, JIOTHYHOE M TOYHOE M3JI0KEHHE CBOEH TOYKHU 3PEHUS C HUCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaHHe KOHQIMKTOTEHHBIX CUTYallMdl M MpeloTBpalleHue KOH(IMKTOB 10 UX
aKTUBHOM (ha3bl, BRICTpAaUBaHUE JIEIOBOI U 00pa3oBaTeNbHON KOMMYHUKAIMK, U30eras
JMYHOCTHBIX OLIEHOYHBIX CYKJICHUH.

Moayab «Aaredpa u HayaJia MATEMaTHYECKOI0 aHAJIHU32)

Bbmycmum Haywumcs:

0CO3HABaTh 3HAYCHHWE MATEMATUYECKOM HAyKW IS PEIICHHs 3ajad, BO3HUKAIOIIMX B
TEOPUM W B TMPAKTHKE, IIUPOTY U B TO K€ BPEMs OTPAaHUYCHHOCTh IMPUMEHCHHS
MATEMATHUYCCKHUX METOO0B K aHaJmsy 1 UCCIICIOBAHUKO HpOHeCCOB nu HBJ'IGHI/If/i B an/Ipozle
1 OOIIIECTBE;
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Ha OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJE XapaKTEpPHU30BaThb KPacoTy U
COBEPILIEHCTBO OKPYKAIOLIETO MUPA U MTPOU3BEICHUN NCKYCCTBA;

OCO3HAaBaTh 3HAYCHUE IIPAKTUKHU U BOIIPOCOB, BOZHUKAIOIIMX B CaMOW MaTeMaTHKE, IS
(dbopMHpOBaHUS U PA3BUTHS MATEMATUYECKON HAYKU; UCTOPUIO Pa3BUTHS MMOHATHUS YHCIA,
CO3aHHs MaTEMaTHYECKOrO aHAJIN3a,

OCO3HaBaTh 3HAYEHHUE WJCH, METONOB M PE3YJIbTATOB anreOpsl U MaTeMaTH4YECKOIO
aHajau3a Il IIOCTPOCHMSI MOJEIIEH pealbHbIX MPOLECCOB U CUTYyallUl; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKM MaTEeMaTHYECKUX PACCYKIECHUH, UX IMPUMEHMMOCTb BO BCEX
00JacTsIX 4eI0BEUECKOMN AeATEIbHOCTH;

IOHUMAaTh pa3inyue TpeOOBaHUM, NPEIbABIAEMbIX K JOKa3aTelbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLIMAIbHO—IKOHOMUYECKUX U T'yMaHUTapHBIX HayKaX, Ha MIPAKTHKE;
pa3BUBaTh IPEACTABICHUE O BEPOATHOCTHOM XapakTepe pasIMYHBIX IIPOLECCOB U
3aKOHOMEPHOCTEN OKPY’KAIOIIET0 MUPA;

UCIOJb30BaTh OCHOBHBIE METOABI J0KAa3aTeNbCTBA, IPOBOAMTH IOKA3aTEIbCTBO U
BBINOJIHATDH OIIPOBEPKECHUE;

IIPUMEHATH OCHOBHBIE METO/IbI PEILICHUS MaTEMaTUYECKUX 3aa4;

IIPUMEHATH IPOCTEUINNE INPOrpPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKAILIMOHHBIE
CUCTEMBI IIPU PELICHUN MaTEMaTHYECKUX 3aa4;

MI0JIb30BaThCsl MPUKIIAJHBIMUA IPOrpaMMaMU M NPOrpaMMaMU CHUMBOJIBHBIX BBIYMCIEHUIN
JUTSL KCCIIEIOBAHUST MaTEMAaTHUECKIX OOBEKTOB;

MMETH NPEICTABICHUE O BKJIAJE BBIJAIOUINXCA MaTEMAaTUKOB B Pa3BUTHE HAYKHU;
IIOHMMATh POJIb MAaTEMATUKU B pa3BuTuu Poccnu;

CBOOOJHO  ONEepUpOBaTh IMOHATHSAMM: YPaBHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIC
YPaBHEHHUs U HEPABEHCTBA, YPABHEHUE, SABIIIOLIEECS CIEICTBUEM IPYrOro ypaBHEHUS,
YpaBHEHUS, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TPEOOpa30BaHsl yPaBHEHUH;
pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CHCTEM;

OBJIAJIETh OCHOBHBIMM THUIIAMH IOKA3aTENbHbBIX, JIOTApUPMUUYECKHX YPABHEHUH W
HEPAaBEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHUH W MPUMEHATh UX IPU PElIeHUU
3az1ay;

MOHMMATh CMBICI TEOPEM O PAaBHOCWIIBHBIX W HEPAaBHOCWIBHBIX MpeoOpa3zoBaHUSX
YpaBHEHUN U yMETh UX JOKa3bIBaTh;

BJIaJI€Th METOJIaMH pEIICHUs ypaBHEHUH, HEpaBEHCTB U UX CHCTEM, YMETb BHIOHMpATh
METO/1 pelIeHUs U 000CHOBBIBATh CBOM BBIOOD;

HCIIOJIb30BaTh METOJl MHTEPBAJIOB Ui PEIICHHUs HEPAaBEHCTB, B TOM 4HCIE APOOHO-
PAlMOHATIBLHBIX M BKJIIOYAIONIUX B €051 MppalliOHAIbHbIE BEIPAXKECHUS,

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

CBOOOJHO HCIIOJIB30BaTh TOXK/IECTBEHHbIE MpeoOpa3oBaHUs MPHU PEUICHUH YpaBHEHHUH U
CHCTEM ypaBHEHHI;

BJIAJCTh MOHATHAMM IIOKa3zaTelbHass (YHKIHSA, SKCIOHEHTA; CTPOUTh UX TIpaduku U
YMETb IPUMEHATH CBOWCTBA NOKA3aTENbHON (QYHKIIMH MTPU PELICHUN 33/1a4;

BJIAJICTh MOHATHEM JIoTapumuyeckas QyHKIUS; CTPOUTH €€ rpaduK U yMETh IPUMEHSTh
CBO¥CTBA Jorapu(pMUUecKoil PyHKIIUH TP PELICHUHN 3a7ay;

MPUMEHSTH [P PEICHUH 3a]a4 TpeoOpa3oBanHus rpadukoB QyHKIUIT;

CTPOUTH TpapuKU U MPUMEHATH K PEIICHUIO 3aJ]a4, B TOM YHCJIIE C TapaMeTPOM;

BJIQ/IETh NOHATUSIMU [1epBO0Opa3zHast PyHKIMS, ONpeAeIeHHbI HHTETpaL;

npuMeHsTh TeopeMy HproTona—JIeliOHMIIa U ee cIIeCTBUS IS peLIeHUs 3a/1a4;
BJIaJIETh OCHOBHBIMU MOHATHSMUA KOMOMHATOPUKU U YMETh UX MIPUMEHSTH IIPHU PELLICHUN
3ajad4;
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UMETH TMPEJICTaBIEHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

ONEpUPOBATH MOHATHUAMHU: YAaCTOTa M BEPOSATHOCTb COOBITUS, CyMMa U IPOU3BEICHHE
BEPOSTHOCTEH, BBIYUCIIATh BEPOATHOCTH COOBITUI Ha OCHOBE I10JICYETa YUCIIA HCXO/IOB;
ONIEPHPOBATH OCHOBHBIMH ONHCATEILHBIMU XapaKTEPUCTHKAMHM YHWCIOBOTO Habopa,
NOHSATHEM T'eHepaibHasi COBOKYITHOCTh U BEIOOPKOI U3 Hee,

UMETh TPEICTABICHUE O IUCKPETHBIX M HENPEPBIBHBIX CIIyYallHBIX BEIMYHMHAX M
pacnpeneseHusaX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYNH;

MMEThb IIPEACTABICHHE O MAaTEMaTUYECKOM OXUIAHUUM U JHUCIEPCUU  CIIy4alHBIX
BEJIMYUH;

MMETBH IIPEICTABICHUE O COBMECTHBIX PACIIPEICIICHUAX CIIyYaliHbIX BEIINYHH;

NOHMMAaTh CYThb 3aKOHAa OOJBIIMX YHCE]I H BBIOOPOYHOTO METOAA H3MEPEHHS
BEPOSITHOCTEM;

UMETh MPEACTAaBICHUE O HOPMAJIBHOM pAaclpelelIeHUd M IPHUMEpax HOPMAIBHO
pacnpeeIEHHBIX CIIy4allHbIX BEJIUYHH;

MMETH NPEACTABICHUE O KOPPEIALMH CIIy4alHbIX BEJIUYMH;

pemaTh pasHble 3a7a4y IMOBBIIIEHHOW TPYIHOCTH;

AQHAIN3UPOBATh YCJIOBUE 3ajjaud, BBIOMPATHh ONTUMAJIBHBIM METOJ PpEUIeHMs 3aiayd,
paccMaTpuBasi pa3InuHbIE METOBL;

CTPOHUTH MOJEIb pEUICHUs 3aJadd, NPOBOAWTH JOKA3aTEIbHBIE PACCYXKICHUS IIpU
pEeLIeHUN 3a/1a4u;

pewatb 3ajxaud, TpeOyromMe nepedopa BapUaHTOB, NPOBEPKHU YCIOBMMH, BbIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

AQHAJIM3UPOBAaTh M HHTEPIPETUPOBATH IIOJYYECHHBIC PELICHUS B KOHTEKCTE YCJIOBUSA
3aJa4u, BHIOMPATh PEIICHHS, He TPOTHBOPEYAINE KOHTEKCTY;

HEPeBOJUTh MPU PELICHUH 3aJaud MH(OpMaIMIo U3 OJHOW (OPMBI 3allUCH B APYTYIO,
UCTIONIB3YS MPU HEOOXOUMOCTH CXEMBI, TaOIMIIbI, TpapUKH, TUArPAMMBI.

Bbmycmmk nRoOJIyuum 603.MOMCHOCIMb HAYUUMbCA .

pPa3BUTH MPEACTABICHUE O UYHCIE W YUCIOBBIX CHCTEMAx OT HATypaJbHBIX [0
JIEWCTBUTEIIbHBIX YUCET; O POJIU BBIYMCICHUN B YEIOBEYECKON MPAKTUKE;

CBOOOZHO  BBIMIONHATH  TOXKIECTBEHHBIE MPEOOpa3oBaHUS JIOTAPUPMUYECKUX U
CTEIIEHHBIX BBIPAKECHUI;

CBOOOJIHO ONpEAeNATh THI U BBIOMpPAaTh METOJ pEUIEHUs TIOKa3aTeNbHBIX U
norapuMHUECKUX YpaBHEHHUW M HEPABEHCTB, WPPALUOHAIBHBIX YpaBHEHHH U
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO peIIaTh CHUCTEMBI JIMHEHHBIX YPAaBHEHHIA;

penaTh OCHOBHBIE TUIBI YPABHEHW U HEPABEHCTB C MTapaMeTpPaMH;

OTIepUPOBATH MOHITHEM NIEPBOOOPA3HON (PYHKIIMH [T pEIICHUS 33124,

OBJIQJIETh OCHOBHBIMHU CBefleHUssMH 00 wuHTerpasie Hprorona—JleitOHuia wu ero
MPOCTEUIINX MPUMEHEHUSAX;

YMETh BBINIOJHATh TNPUOIMKCHHBIC BBIUMCICHUS (METOIABI PEIICHUS YypPaBHECHHM,
BBIYHCIICHUSI ONPEACIICHHOTO UHTETpalia);

YMETh MPUMEHATH NPUJIOKEHUE MTPOU3BOIHON U OMPEAECICHHOTO UHTETpajja K PEIICHHUIO
3aJ1a4 €CTECTBO3HAHUS;

MMETh IIPEJCTABICHUE O CTAaTUCTHYECKUX THUIIOTE3aX W IPOBEPKE CTATUCTHUYECKOU
TUIIOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

HUMCTb NPCACTABIICHUC O KOAUPOBAHHUU, I[BOPI‘-IHOﬁ 3alrcCu, IBOUYHOM IACPCBE;
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BJIaJCTh OCHOBHBIMU TMOHATHSAMH Teopuu TpadoB (rpad, BepummHa, pedpo, CTENEHb
BEPIINHBI, TyTh B Tpade) U yMETh MPUMEHSTh UX MPH PEIICHUN 3a]1ay;

UMETb MPECTABICHUE O ACPEBBSIX U YMETh IPUMEHSTH IIPH PEIICHUU 33]1ay;

BJIAJCTh TOHSATHEM CBS3HOCTb W YMETh NPUMEHSITh KOMIIOHEHTBHI CBS3HOCTU IpU
pELICHUH 33]a4;

YMETh OCYIIECTBIIATH MyTH TI0 pedpam, 00Xosl pedep u BepiiuH rpada;

UMETh NPEJCTAaBICHHE O BHIOOPOYHOM KOIDDUIIMEHTE KOPPEISIMA W JUHEWHOU
perpeccuu;

UMETb NPEACTABICHUE O CTATUCTUYECKHX THUMOTe3aX M IPOBEPKE CTATUCTHYECKOU
THITOTE3bI, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAYHMOCTH;

UMETb MPECTABICHNUE O CBS3U IMIIUPHUYECKUX U TEOPETHUECKUX PACIIPECIICHHIA;

UMETh MPEJCTABIICHUE O KOJAUPOBAHUM, IBOUYHON 3aIHCH, IBOUMYHOM JICPEBE;

BJIAJICTh TOHSATHEM CBS3HOCTh W YMETh HPUMEHSTh KOMIIOHEHTBI CBS3HOCTH IIPH
pelLICHUHU 3a7a4.

Hcnonvzoeamsv npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmelbHOCHmU U
HOBCEOHEBHOU MHCUHU ON1A:

JIOKa3aTeIbHbIX PACCYXKIECHUN B CUTYal[UsIX NOBCEAHEBHOM U3HU, IPU PEIICHUU 3a/1a4
U3 APYruX NpeaAMETOB;

COCTaBJICHUS! U PELICHUS YpaBHEHMH, HEPAaBEHCTB, UX CHUCTEM IIPU PEIIEHUU 3aaay
JIPYTUX y4EOHBIX MIPEIMETOB;

BBIMIOJIHEHUS] OLIGHKH IPaBJONOAOOUS pPE3y/lbTaTOB, IOJIY4YaeMbIX MpH peIIeHUH
pa3IMYHbIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM IIPH PELICHUU 3a/1a4 APYIHX Y4eOHbIX
IIPEIMETOB;

COCTAaBJICHUS WM PELICHUS YPABHEHUM U HEPABEHCTB C NIapaMeTpPaMM IIPHU PELIECHUU 3a/1ady
JPYTruX y4eOHBIX IPEMETOB;

MCIIOJIb30BaHUs MPOTPAaMMHBIX CPEJCTB MPHU PELIEHUHU OT/EIbHBIX KJIACCOB YpaBHEHHUM U
HEPABEHCTB;

3alMCcH, CpPaBHEHHS, OKPYIJIEHUS UYHCIOBBIX JAHHBIX peaJlbHBIX BEJIUYMH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM MU3MEPEHHUS;

ofpesieNieHus 1o rpadukaM U UCIOJIb30BaHUS IPU PELICHUs MPHUKIAIHBIX 3a]1a4 CBOMCTB
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HaumOosblIMe W HauMEHbIIWE 3HAYeHUs,
IMPOMEXYTKH BO3pacTaHUsi M YObIBaHMSI (PYHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
ACHMIITOTBI, TOYKH Mepernda, Nepuos v T.11.);

ornpezeneHus no rpagukamM MpOCTEHIINX XapaKTEPUCTUK MEPUOIUYECKUX IPOIECCOB B
OMOJI0TUH, SKOHOMHKE, My3bIKE, PAAHOCBA3H U Jp. (aMIUIUTY1a, IEPUO U T.I1.);
MHTEPIIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYallUu;
peleHns NPUKIATHBIX 33734 U3 OHoNoruu, (U3UMKU, XUMHH, SKOHOMUKHA U JPYTUX
IIPEIMETOB, CBA3aHHBIX  C  MCCIEAOBAHMEM  XapaKTEPUCTHUK  IPOLECCOB;
UHTEPIPETUPOBAHUS MOJTYUEHHBIX PE3YJIbTAaTOB;

NPaKTUYECKUX pacyeToB Mo ¢opMmysiaM, C HCHOJIb30BAHHEM NpPU HEOOXOAUMOCTH
CIIPABOYHBIX MaTEPUATIOB, KAJIbKYIATOPA, KOMIIBIOTEPA;

MOCTPOCHHUS U UCCIIEIOBAHMSI IPOCTEUIINX MAaTEMaTUYECKUX MOJIEIIEH;

BBIYUCIICHUSI UM OLICHUBAHUS BEPOATHOCTH COOBITUN B PEANbHOM KU3HH;

BbIOOpA MOAXOAIIET0 METO/1a IPEACTaBICHUsS M 00pabOTKH JaHHBIX;

ONMCAHUA U UCCIIEJOBAHUS C IOMOIIBIO M3y4aeMBbIX IOHATUN PEAJIbHBIX 3aBUCUMOCTEN;
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MHTEPNPETALUN PE3YIbTATOB PELICHUS 3aad C yYE€TOM OIpaHUYEHUM, CBA3aHHBIX C
pealbHBIMHU CBOMCTBAaMHU PacCMaTPUBAEMBIX IIPOLIECCOB U ABJICHUM;

peLICHUS TEeOMETPUUYECKHUX, (PU3NYECKIX, PKOHOMHUYECKUX U JAPYTHX MPHUKIAJAHBIX 3a/1a4,
B TOM YHCJIE C UCHOJIb30BAHUEM IPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPUAIOB.

Moayab «I'eomeTpusi»

Boinycknuk nayuumes:

NOHMMATh 3HAUYEHHWE TE€OMETPUM JJI1 pELICHMs 3a7ady, BO3HUKAIOIIUX B TEOPUU U B
IPAKTUKE; NIMPOTY NPUMEHEHUS T€OMETPUUYECKUX 3HAHUM K aHAIU3Yy U MCCIIEJOBAHUIO
peabHbIX IPEIMETOB U ABJICHUN B IIPUPOJE U OOLIECTBE;

IIOHMMATh 3HAUYE€HHUE MPAKTUKU M BOIPOCOB, BOZHUKAIOIIUX B CaMON I'€OMETpUH, IS
(dbopMHpOBaHUS U pa3BUTHSI TEOMETPUH KaK MaTeMaTHYeCKON HAYKH;

UMETh IPE/CTaBIECHUS O BO3MOXXHOCTH T€OMETPUH Ui OMHMCAaHUS CBOWCTB peajbHbIX
IPEIMETOB U UX B3aUMHOT'O PACIOJIOKEHUS;

O0CO3HaBaTb  pOJb  AKCMOMAaTHMKM B  TE€OMETPUH;  BO3MOYKHOCTb  IIOCTPOCHHS
reOMETPUYECKUX TEOpUH Ha aKCHOMAaTUYECKOW OCHOBE;, 3HAUEHUE AKCHOMAaTHKH JUIs
Opyrux obnacteil 3HaHUS U U TPAKTUKH;

pasnnyath TpeOOBaHUs, NPEAbABISEMbIE K J0Ka3aTelbCTBaM B I'€OMETpHUH, aireodpe,
€CTECTBEHHBIX, COLMAIbBHO—KOHOMUYECKUX 1 T'YMaHUTAPHbIX HAyKaX, HA MPaKTHKE;
BJIAQJIETh TE€OMETPUYECKUMHU IOHSTUSAMM IPU PEIIEHUH 3aJad U IPOBEIACHUU
MaTeMaTHUYECKUX PacCyKICHUI;

CaMOCTOSITENIbHO (HhOpPMYyNIUpPOBaTh ONpEAETICHUs TI'e€OMETpHUecKuX (uryp, BbLIBUTATh
TUIIOTE3bl O HOBBIX CBOMCTBAaX M IPU3HAKAaX IeOMETPUYECKUX (UTYyp U O0OOCHOBBIBATH
WIM ONpPOBEpPraTh WX, 00001IaTh UM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIX KJIaccax
¢uryp, NMpoBOAUTH B HECIOXHBIX CIydyasX KilacCU(UKAUI (QUIyp IO pa3IuyHbIM
OCHOBaHUSIM;

UCCIIeIOBaTh YepTeXH, BKIItOYasi KOMOMHALUMU (UTYp, U3BIEKaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(OPMALINIO, IPEACTABICHHYIO Ha YepTexkax;

pemath 3aJayd T€OMETPUYECKOTO COJIEpXaHWs, B TOM 4YHCIIE B CHUTyalMsX, KOrjaa
QITOPUTM pELIEHUS HE CIIEAyeT SBHO W3 YCIOBHSA, BBIIOJHATH HEOOXOJUMbBIE IJIs
pelieHnss  3a7add  JIOTNOJHUTENBHBIE  IIOCTPOEHUS, HUCCIEN0BaTb  BO3MOXKHOCTh
IPUMEHEHHUS TeopeM U (pOopMyIT JUIsl pelIeHus 3a/1a4;

yMeTh (OPMYIMPOBATH U JOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHUS;

BJIQ/IETh NOHATUSIMU BEKTOPBI U UX KOOPJMHATHI;

YMETb BBINIOJIHATH ONEpaIii HaJl BEKTOPaMU;

MCIIOJIb30BaTh CKAISIPHOE MPOU3BEACHNE BEKTOPOB MIPH PELICHUHU 33]1aY;

NPUMEHSTh ypaBHEHHUE IIOCKOCTH, QOPMYIY PACCTOSHUS MEXKAY TOYKaMH, YpaBHEHHE
cdepbl IpU pelleHny 3aj1ay;

IIPUMEHATH BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE NIPU PELICHUH 3a/1a4;

BJIAJICTh MOHATUAMHU TeNla BpalleHus (UMIMHApP, KOHYC, map U cdepa), UX CEUEHHUS U
YMETb IPUMEHATH X MPU PEIICHUH 3a7ay;

BJIQ/IETh NOHATHAMHU KacaTENIbHbIE NPAMBIE U IUIOCKOCTH M YMETh NPHUMEHSTH U3 IPU
pEILIEHNN 3a/]a4;

UMETh MPEACTABIECHUS O BIIMCAHHBIX M OMHCAHHBIX cepax U yMETh MPUMEHATh UX MPU
pEeIIeHNH 3a/]a4;

BJIAJICTh MOHATUAMHU 00BeM, 00BEMbI MHOTOTPAHHUKOB, T€J BpAIEHUS U MPUMEHSITh UX
IIPY PELICHNN 33/]a4;

UMETh NPEACTAaBICHHE O pa3BepTKe LWIMHIAPA M KOHYCa, IUIOMIAJH IOBEPXHOCTH
LWINHAPA U KOHYCa, YMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;
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UMETH MPEJICTaBICHUE O TUIOMIAAU chepbl U YMETh IPUMEHSATh €r0 MPU PEIICHUH 3a/1a4;
YMETh PelIaTh 3a7a4i Ha KOMOWHAIIMK MHOTOTPAHHUKOB M TEJ BPAIIICHHS;

MMETh TMPEJCTaBJICHUE O TOJOOMM B MPOCTPAHCTBE M YMETh pemaTh 3ajJadyd  Ha
OTHOIIIEHHE 00BEMOB U IIIOIIA/IeH TOBEPXHOCTEH MO00HBIX (DUTYP.

Bbmycmmx ROJIyuum 603MOHCHOCIMb HAYUUMbCA .

NPUMEHSTH MIPH PELICHUH 3a7a4 (POPMYITy paCCTOSIHHSI OT TOYKH JI0 IJIOCKOCTH;

BJIAJICTh Pa3sHbIMU CIIOCOOAMU 3a/1aHUSI YPABHEHUS MPSAMON U yMETb HPUMEHSATh UX IPU
pEIIEHUN 3a/]a4;

HaXOJIUTh PACCTOSHUE MEXKIY CKPELIUBAIOIIMMUCS IMPSIMbIMH, 33JaHHBIMH B CHUCTEME
KOOpPJIMHAT;

IPUMEHSATh MPU PELICHUH 3a7ad U J0Ka3aTebCTBE TEOPEM BEKTOPHBIM METOJ U METOA
KOOpPJIMHAT;

UMETh MPEACTABIEHUE O JBW)KEHUSX B IPOCTPAHCTBE: NapalieIbHOM IEpEeHOcCE,
CUMMETPUHM  OTHOCUTEIBHO  IJIOCKOCTH, LEHTPAJIbHOW  CHUMMETPUH, IOBOPOTE
OTHOCHUTEJIBHO TNPSIMOH, BUHTOBOW CHUMMETPHHM, YMEThb NPUMEHATh UX IPHU pEIIECHUU
3ajay;

UMETh MPEJCTaBICHUS O MPeoOpa3oBaHUU MOI00MS, TOMOTETUH U YMETh MPUMEHSATh MX
IPU PELIeHNH 3a/1a4;

UMETh NPEJCTABICHUE O LUINHIPUUYECKUX U KOHUUECKUX CEUCHUSX;

UMETh TPEACTaBICHUE O Kacaroumxcs chepax U KOMOMHALMU TEN BPALICHHUS M YMETh
NPUMEHSTh UX MPU PELICHUH 3a/1a4;

HaxXoauTh OO0BbEM MapajuleNenuneaa M TeTpad/pa, 3aJaHHbIX KOOpAMHATAMHU CBOHUX
BEPILH;

UMETh MpeJCTaBiIeHHe 00 akKcuomMax oObema, HpUMEHATh (opMynsl 00BEMOB
IPSIMOYTOJIBHOTO TapajuleseNuIesa, Npu3Mbl U IMUPAMUJBL, TETpaj’aApa NpU PEUICHUU
3aj1a4;

OPUMEHSTH TEOPEMbI 00 OTHOIIEHUSIX 00BEMOB IPH PEILICHUH 3a1a4;

NPUMEHSTh HMHTErpajl JUlsl BBIYHUCICHHS OOBEMOB U IOBEPXHOCTEM TeNl BpalleHMs,
BBIYUCIICHUSI IO U chepruecKoro nosca 1 oobemMa apoBoro cios;

YMETb PUMEHATH POPMYJIbl 00BEMOB MPHU PELICHUH 33/1a4;

YMETb peIIaTh 3a1a4M Ha IUIOCKOCTH METOAAMH CTEPEOMETPHUH.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMeIbHOCMU U
HOGCEOHEEHOIL IHCUHU 012

ONMCAHUS PEAJIbHBIX CUTYalMil Ha 3bIKE TEOMETPHH;

pelleHnsl MPaKTUYeCKUX 3a/lad, CBA3AHHBIX C HaXOXKJIEHHEM I€OMETPUUECKHX BEIHYUH
(Mcnomb3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEJICTBA);

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

COCTaBJIEHUSI C MCIOJIb30BAaHUEM CBOWCTB TE€OMETPHUUECKUX (UTYp MaTeMaTHYeCKUX
Mojede Uid pemieHus 3aJad MPaKTUYeCKOro XapakTepa W 33Jad M3 CMEXKHBIX
JTUCIUIUINH, UCCIIEA0BAaHUS MTOJIyYEHHBIX MOJIeTIeH U HHTEPIIPETalluU Pe3yJIbTaTa.
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Copaep:xkanue yueOHOIo npeamera

10 kaace
Moayab «AJredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)»
(102 yaca), 8 KOHTPOJBLHBIX padoT

IMoBTOpeHue matepuaia 7-9 kiaaccos (3 yaca)

I'nasa 1. [loBTOpeHue u pacmupenue cBeaennii o pynkuuu (11 yacos)

HauOonpuiee n HammeHbliee 3HaueHUsT (QyHKUUU. UETHbIE M HEYETHBIE (DYHKIIMH.
[Toctpoenne rpadukoB (yHKIHHA C MOMOIIBIO T'€OMETpUUYECKHX mpeoOpazoBanuit. OOparHas
¢GyHKkuus. PaBHOCHIIBHBIE YPAaBHEHUS U HEPaBEHCTBA. MeTo1 MHTEpBAJIOB.

I'nasa 2. Crenennasi pyukuus (17 yacon)

CrenenHast yHKIMSI C HATypaJdbHBIM Toka3atesneM. CreneHHas (QYHKIUS C LEIbIM
nokasateneM. Onpesenenue KOpHs n — oif crenenn. @ynkius y = V/x . CBoiicTBa KOpHS 1 — Oif
crerienu. OnpesieNicHHe W CBOWCTBA CTEIICHU C PallMOHAIBHBIM TOKa3areseM. VppalroHaibHbIe
ypaBHEHHA. MeTo[ paBHOCWUJIBHBIX IpeoOpa3oBaHMM Ui pELIEHUs HppalUOHAIbHBIX
ypaBHeHwMiA. MppannoHaibHbIC HEPABEHCTBA.

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

Pagnannas mepa yrina. TpuroHomerpudeckne (GyHKIMH YHACIOBOTO apryMeHTa. 3HAKH
3HAYEHUH TpUTrOHOMEeTpUuecKux QyHKuud. YETHOCTP M HEYETHOCTH TPUTOHOMETPHUECKUX
¢ynkuuit. Ilepmonuueckue ¢ynkumu. CpoiictBa M rpaguku (yHKUMHA y =SinX, Yy = COSX.
CeoiictBa u rpadpuxu  QyHkumii y =tgx,y =ctgx. ~ OCHOBHBIE = COOTHOUIEHMS]  MEXAY
TPUTOHOMETPUYSCKUMH (DYHKIUSIMHA OJHOTO W TOTO K€ aprymMeHtra. DopMyibl CIIOKEHUS.
®opmynsl npuBeneHUs. DOpMyabl IBOMHOTO M TOJOBHHHOTO yriaoB. CymMma W pa3HOCTh
CHUHYCOB (KocwHYycOB). DopMmyibsl mpeoOpa3oBaHUs MPOU3BEACHUS TPUTOHOMETPUYECKHX
byHKIHH B cymMmMmYy.

I'naBa 4: TpuroHoMeTpuyeckne ypaBHeHusi H HepaBeHcTBa (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 m y=arcctg X. TpuroHomeTpuueckue ypaBHEHHS,
CBOZSIIMECS K anreOpanuecKuM. PellieHHe TPUTOHOMETPUYECKUX YPAaBHEHUH METOI0M
pa3NoXKEeHUsI Ha MHOKUTENH. Perrenne npocTemx TpUroHOMETPHYECKUX HEPaBEHCTB.

I'nasa 5: IIpousBoanas u e€ npumMeHeHue (26 yacos).

[IpencraBnenue o npenene GyHKIUU B TOUKE M O HEMPEPHIBHOCTU (PYHKLIHU B TOUKE.
3amaya 0 MTHOBEHHOH CKOPOCTH M KacaTelbHOW K rpaduky ¢yHkuuu. IToHsTHE MPOU3BOAHOM,
IIpaBuna BBIYMCIIEHHWS NPOU3BOAHBIX. YpaBHEHHE KacaTenbHOW. I[Ipu3Haku Bo3pacTaHus u
yObiBaHus GyHKUMU. Touku »dkcTpemyma ¢(yHkiuu. IlpuMeHeHHe NPOU3BOAHON IpH
HaXOXJIEHWHU HauOoNbIIero M HauMeHbllero 3HaueHud ¢GyHkuuu. IlocTpoenue rpadukos

GyHKUIUH.
IMoBTOpeHue (3 yaca)

VYopakHeHust A TOBTOPEHUS Kypca ainreOpbl U Hayall MaTeMaTuyeckoro ananuza 10
KJiacca.
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10 kiacc
Moayab «I'eomeTpus» (68 4acoB), 5 KOHTPOJIBbHBIX PadoT

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

OCHOBHBIE TIOHATHS CTEPECOMETPUU. AKCHOMBI cTepeoMeTpuu. CIIEACTBUSA M3 aKCHOM
crepeomerpun. IIpoctpaHcTBeHHble (GUrypbl. HavanbHble MpeacTaBIeHHss O MHOTOTPaHHHKAX.
MeTton ceueHu .

I'aasa 2. IlapajuiejbHOCTh B pocTpancTBe (15 yacos)
B3anMHOe pacnosnoxkeHue IByX NpsAMBIX B IpocTtpaHcTBe. llapamnensHocTs mnpsiMol U
wiockocTr. IlapamnensHocTh  TWIOCKOCTEH. [IpeoOpasoBaHust GuUryp B  IPOCTPAHCTBE.
[MapamienbHoe mpoekTrupoBanue. CIPOEKTHPYEM Ha IJIOCKOCTb.

I'naBa 3. [lepneHIMKYJSAPHOCTH B pocTpaHcTBe (26 yacoB)
Yron Mexay NpsAMbIMH B IPOCTpaHCTBE. lleprneHauKyaspHOCTE HPSIMOM M  IUIOCKOCTH.
Ilepnenaukynsip u HakiaoHHas. Teopema O TpPEX NMEPHNEHAUKYISIPAX. YTOJI MEXAY HPSIMOU U
IUIOCKOCTBIO. JIByrpaHHslii yron. ¥Yrom Mexay ILockocTssMu. llimomans opTroroHanbHOU
IPOEKLIMHA MHOTOYTrOJIbHUKA. «CTepeOMETPUUECKOE» PACIIONOKEHUE IBYX MPSIMBIX.

I'naBa 4. Muororpannuku (15 4yacoB)
[Ipuszma. Ilapannenenunen. Ilupamuma. VYceu€HHas nupamuga. [lmatoHOBBI — Tena.
I'eomeTpuueckoe telo.

Hrorosoe noBropenne kypca reomerpuu 10 kiacca (4 yaca)
AKCHUOMBI cTepeoMeTpuM M uX ciuenctBus. [lapamienbHOCTs TPSAMBIX U IJIOCKOCTEM.
[lepneHAUKYISIPHOCTh TPSMBIX W TUIOCKOCTeH. MuororpanHuku. [lmomanun  OGOKOBBIX
MOBEPXHOCTEN NIPU3MBI U TUPAMUJIBL.

11 kaacc
Monayab «AJredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIHM32)

(102 yaca)

IMoBTOpenue matepuana 10 kiaacca (3 yaca)

I'naBa 1: [loka3arenbHas u Jorapupmudeckas Gpyaknun (28 yacon)
CreneHb ¢ TpPOU3BOJIBHBIM JCHCTBUTENbHBIM TOKa3areneM. [lokasarenbHas —QyHKIHS.
[ToxazatenpHbie ypaBHeHus. [lokazarenbHbie HepaBeHCTBA. JlorapudMm u e€ro CBOMCTBA.
Jlorapudmuueckas ¢pyHKIMsA U ee cBoiicTBa. Jlorapudpmuueckue ypaBaenus. Jlorapudpmuyeckue
HepaBeHCTBa. [Ipon3BoHbIE TOKA3aTENbHOM U JIorapupMUUecKon (yHKIUH.

I'naBa 2: UnTerpas u ero npumeHenue (11 yacos).
[TepBooOpaznas. IlpaBuia HaxoxaeHUs nepBooOpa3Hoi. [lnomane KpUBOIMHEHHON Tpaneyy.
OmnpenenéHublil HHTErpai. Beruncienne o0beMOB Tel.

I'naBa 3: DiemenTbl KoMOuHaTOpUKU. BuHom Herotona (12 yacos).

Merton maremarnyeckoil mHayknuu. [lepecranoBku. Pazmemienus. Coderanus (KOMOWHAIUN).
bunom Herotona.
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I'naBa 4: DnemeHTbl Teopun BepositHoOcTeidi (13 yacoB)
Onepanun  Hag COOBITHUSIMU. 3aBHCHMBbIE W He3aBUCHMBbIe coObITHS. Cxema bepHym.
CrnyyaliHble BEJIMUMHBI U UX XapaKTEPUCTUKU

IMoBTOpenue (35 yacos)

11 xnace
Moayan «I'eomeTpus» (68 yacoB)

I'aaBa 1. KoopaunaTsl M BeKTOpPHI B mpocTpaHcTie (16 yacos)
JlekapToBbl KOOpJAMHATHI B MpocTpaHcTBe. BekTophl B npocTtpancte. ClI0KeHHE M BHIUUTAHUE
BEKTOPOB. YMHOKE€HHE BeKTOpa Ha uncio. ['omorerns. CkansipHOe IPOU3BEIEHUE BEKTOPOB.
['eomeTpryeckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHHUE IJIOCKOCTU. YeThIpEXMepHBIH KYO.

I'naBa 2. Tena Bpamenus (29 yacos)
[Mwiuuap. KomOunauuu mumsapa u npusMsl. Konyc. Yceuénnslil konyc. KomOuHanum konyca
u upamuel. Chepa u map. Ypasaenue cdepsl. B3anmuoe pacnonoxxenue chepsl U IIIOCKOCTH.
MHororpaHHukH, BOHMCaHHble B cdepy. MHOTOrpaHHUKH, ONMCAHHBIE OKOJIO cdepsl.
KomOunarmu mummHapa u cdepsl, KOHyca U CQephl.

I'aaBa 3. O6bémbl Teu. [lnomans cdepol (17 yacos)
O06béM Tena. @opMyIbl 7151 BEIUUCICHUS 00bEMa Mpu3Mbl. DOPMYIIBI ISl BRIYUCICHUS 00BbEMOB
MUPaMHJIBI B yceu€HHON mupaMusl. O0bEMBI Ten Bpanienus. [Lmomans chepbl. Onpenernenue
MHHKOBCKOTO.

HroroBoe nosropenue kypca reomerpuu 10-11 kiaccos (6 yacos)

AKCHOMBI CTCPCOMCTPHUU W HUX CICACTBUA. HapaJ'IJ'IGJ'II)HOCTI) IMPAMBIX, HpSIMOI\/'I U IINIOCKOCTH.
CkpemuBaromuecs npsmele. IlapamiensHocTs mnockocteil. [lepneHAUKYISIpHOCTh NPSAMON U
IJIOCKOCTH. TeopeMa 0O TpEX MNEpPHeHAMKYISIpax. YTOd MEXIAYy MNpAMOM M IUIOCKOCTBIO.
JIByrpansbiii yros. IlepneHAMKYISIpHOCTh IUIOCKOCTEH. MHOTOIpaHHUKH: IapajuleNenuIe],
IpU3Ma, NUPAMMAA, IUIOIMIAAM MX NOBepxXHocTed. [lwimHap, KOHyC M miap, IDIOMAId HX
nosepxHocTell. O6bEMBI Ten. Bekropsl B nmpocTpancTse. JlelicTBus Haa BekTopamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. [I0BTOpEHNE TEOPUH U pelIeHue 3a1a4 110 BCEMY KypCy F€OMETPHH.

TemaTuuyeckoe NIIAHUPOBAHME

10 kaacc
Moaysb «AJredpa 1 Ha4YaJIa MATEMATHYECKOT0 AHAJIHN32)

Ne Tema pasjgeia, ypoka Koa-go vacon
ypoka pasieJa, yp

INOBTOPEHUE MATEPHAJIA 7-9 KJIACCOB 3
1 Anrebpanyeckue 1poou 1
2 YrpouieHne BeIpaXeHUM, COEPKAMNX KBaJPaTHbIE KOPHU 1
3 Pemenue ypaBHeHuil. Penenue HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHHUE 11
CBEJIEHUH O ®YHKIIUU

4 HawnGospiiee 1 HanMeHbIIee 3HaYCHUS PYHKITUN 1
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5 UErHble 1 HEYETHBIC DYHKITUN 1
6 [Moctpoenue rpadukoB QPyHKIHI ¢ TOMOIIBIO T€OMETPUYECKIX 1
npeoOpa3oBaHUA
7 [Toctpoenue rpagukoB (PyHKIHIA C TTOMOIIBIO TEOMETPUIECKUX 1
npeoOpa3oBaHUA
8 Ob6parHas pyHKUIUs 1
9 I'paduk oOpaTHON HyHKIMH 1
10 PaBHOCHIIbHBIE YpaBHEHHS 1
11 PaBHOCHJIbHBIEC HEPABEHCTBA 1
12 Meroa HHTEpBAJIOB 1
13 3akperuieHue MeToja UHTEPBAJIOB 1
14 Koumponvnan paboma Nol 1
I'naBa 2: CTEIIEHHAS ®YHKLIUSA 17
15 CrenenHas QyHKIHUS C HATYpaJIbHBIM I10Ka3aTeJIEM 1
16 CrenenHasi QyHKIUS C 1IEJIbIM MTOKa3aTeIeM 1
17 Onpenenenue KOpHs N-il creneHu 1
18 Oyuxrmn Y Vx , UX CBOMCTBa M rpauku !
19 CBoiiCTBa KOPHS # — OM CTENIEHU 1
20 [IpumMeHeHue CBOWCTB KOPHS 71 — OP'IUCTeHeHH IpU YIPOIIEHUU 1
BBIpOKEHU I
21 3aKpenyieHre CBOMCTB KOPHS # — O CTENIEHH 1
22 Konmponvnas paboma Ne? 1
23 Omnpenenenue 1 CBOICTBA CTENEHH € 1
paMOHAIILHBIM ITOKA3aTelIeM
24 YipouieHue BeIpaKeHUH, 1
COJIEp KAIIHNX CTETIEHb C PAlMOHAIBHBIM ITOKa3aTeNIeM
25 HppanmonaibHble ypaBHEHUS 1
26 Penenue nppanmoHaIbHBIX YpaBHEHUH 1
27 MeTto1 paBHOCUIJIBHBIX PEOOPa30BaHUM ZULA PEIICHHS 1
UppalMOHATIbHBIX YpPaBHEHUH
28 Pemenne ynpaxaeHui 1
29 HppanmonanbHble HEpaBEHCTBA 1
30 Penrenne uppanmoHaIbHBIX HEPABEHCTB 1
31 Konmponvnaa paboma Ne3 1
I'aasa 3: TPUTOHOMETPUYECKHUE @ YHKIUN 27
32 Pangmannas mepa yria 1
33 EnnHast OKpyXKHOCTh Ha KOOPAMHATHOM MJIOCKOCTH 1
34 OnpenenieHre CuHyca, KOCHHYCa, TAHT€HCA U KOTAHTeHCca 1
35 3akperuieHue onpeaeeHU CHHYyca, KOCHUHYCa, 1
TaHTEHCA W KOTaHTEeHCa
36 3HaKM 3HaYeHUH TPUTOHOMETPUUECKUX (PYHKITHIT 1
37 YETHOCTh M HEYETHOCTh TPUTOHOMETPHUYECKUX (DYHKIIHIA 1
38 [epnonnueckne GyHKIINU 1
39 CoiicTBa U rpaduK QyHKIHHU Y = SiN X 1
40 CaoiicTBa U rpaguk QyHKIUU Y = COS X 1
41 CpoiicTBa u rpaduk QyHKINM y = tg X 1
42 CaoiicTBa U rpaguk QyHKIIUH Y = ctg X 1
43 Konmponsnas paboma Nod 1
44 OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKICCTBA 1
45 Tpuronomerpuueckune GyHKIIMN YTIOBOTO apryMEHTa 1

23




46 CuHYC 1 KOCHHYC CyMMBI U Pa3HOCTH apTyMEHTOB 1
47 TaHreHc CyMMBI M pa3HOCTH apIyMEHTOB 1
48 YrporieHne TpPUroHOMETPUYECKUX BBIPQKEHHH C UCTIONb30BaHueM | 1
(hopMyIT CITOKEHUS
49 DopMyIbl TPUBEICHUS 1
50 3akperuienue Gopmys NpuBeACHUS 1
51 dopMyIIbl ABOMHOTO yIiia 1
52 DopMyIbl TOHWKEHUS CTEIIEHU 1
53 VYnpoieHue TpUroHOMETPUYECKUX BBIPAKEHHM ¢ UCIIONb30BaHneM | 1
(dopMya1 TBOWHOTO yIila ¥ IOHMKCHHUS CTEHICHU
54 [TpeoOpa3oBaHue CyMM TPUTOHOMETPUUYECKUX (DYHKIUHN B 1
POU3BEJICHUS
55 3akperieHue npeoOpa3oBaHMiA 1
CYMM TPUTOHOMETPHYECKUX (DYHKIMI B IPOU3BEICHUS
56 [IpeoOpazoBanue MPOU3BEACHHU TPUTOHOMETPUIECKUX (PYHKIIUH B 1
CyMMY
57 3akperieHue npeoOpa3zoBaHU MPOU3BEACHUN TpUroHOMETpUueckux | 1
byHKIMI B cymmy
58 Konumponvnas paboma No5 1
I'naBa 4: TPUTOHOMETPUYECKUE YPABHEHUS 1 15
HEPABEHCTBA
59 VYpaBHenue cos X = b 1
60 Permenne ypaBHeHuii COS X = b 1
61 VYpaBHenue sin X = b 1
62 Pemenne ypaBHenuit Sin X = b 1
63 VYpaBHenusi tgXx=buctgx=Db 1
64 dyHKIMH Y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1
65 3akperuieHre 00paTHBIX TPUTOHOMETPUUECKUX (DYHKIMH 1
66 TpuroHoMmeTpuveckne ypaBHEHHUs!, CBOASIINECS K anreOpandeckum | 1
67 OnHOpOIHBIE TPUTOHOMETPUUYECKNE YPABHEHUS 1
68 Penienne 0JHOPOAHBIX TPUTOHOMETPUIECKUX YPaBHEHUH 1
69 JIBa OCHOBHBIX METO/Ia peIlIeH!s] TPUTOHOMETPHUYECKUX ypaBHeHUH | 1
Perienue TpUroHOMETPUUECKUX YpaBHEHUN 1
70 METO/IOM BBEJCHUS HOBOW EPEMEHHON
U METOJIOM Pa3JIoKEeHUs] HA MHOXKHUTEIH
71 Pemenne npocTenmmx TpPUrOHOMETPHUYECKUX HEPABEHCTB 1
72 3aKkperuieHue peleHusi TPHrOHOMETPHUUECKUX HEpPaBeHCTB 1
73 Koumponvnas paboma Ne6 1
Ia1asa 5: TPOM3BOJHAS U EE MIPUMEHEHHUE 26
74 [Ipencranenue o npeaene GyHKIIMU B TOUKE 1
75 IIpencraBieHne o HEMPEPHIBHOCTH (PYHKIIMH B TOUKE 1
76 3aauu 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOM K rpaduky pynkium | 1
77 Omnpezenenne MpoON3BOTHOM 1
78 ®opmynsl quddepeHIMpoBaHUS 1
79 Brruunciienue mponu3BOAHBIX C TOMOIIBIO (hopMy 1
Qg epeHIMpoBaHUs
80 [TpaBuna nuddepeHmpoBanus 1
81 JuddepennmpoBanue caoxHONH GYHKINU 1
82 Pemenue ynpaxHeHuit 1
83 YpaBHeHHEe KacaTeJIbHOU K rpaduKy ) yHKIIHH 1
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84 CocraBneHre ypaBHEHUS KacaTelIbHOU K rpaduKy QYHKIIUH 1
85 3akperuieHne ypaBHEHHsI KacaTelbHOU K rpaduKy QYHKIHUU 1
86 Koumponvnan paboma Nol 1
87 [TpuMeHeHre NPOU3BOIHOM JUIS UCCIIEAOBAHMS (DYHKITNH 1
88 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD 1
89 Touku sKcTpeMyma GyHKIMU 1
90 Touku SKCTpeMyMa U UX HAXOXKICHUE 1
91 WccnenoBanue GyHKINA Ha SKCTPEMYMBI 1
92 Haxoxnenue HanOOJIBIIEro ¥ HAUMEHBIIIET0 3HAYEHU I 1
HenpepbrIBHON (DYHKIIMH HA TPOMEKYTKE
93 [IpakTUKyM Ha HaXOXAECHHE HauOOJIBIIEr0 U HAUMEHBILIETO 1
3HAYEHUI HEeNPEPHIBHON (PYHKIIMK HA MPOMEKYTKE
94 Pemrenue 3aga4 Ha HaX0XKACHHUE Ha;I/I6OHLH_II/IX 1 HaUMEHBIIINX 1
3HAYEHUI
95 [Toctpoenne rpadukoB GpyHKIHIA 1
96 VccnenoBanne (yHKIMH U TIOCTpOeHUE rpaduka QyHKIUN 1
97 Cas3p Mex 1y rpa@ukoM QyHKIHMU U TpahUKOM MPOU3BOTHON 1
JTaHHOHN (pyHKIMH
98 [TpumeHeHre BTOpOil MPOU3BOIHOM NMPU HCCIeA0BaHNUN QYHKITUI 1
99 Konmponvnas paboma Ne8 1
INIOBTOPEHHUE 3
100 [ToBTOpEeHHe yuebHOro Marepuaa o TeMe: 1
«[IpeobOpazoBaHne TPUTOHOMETPHUYECKHUX BBIPAKCHHI
101 IloBTOpenue yueOHoro marepuaia no teme: «IIpousBonnas» 1
102 3aKIIIOYUTEIBHBIA YPOK 1
10 ksacc
Moayab «I'eomerpus»
No KoJj-Bo yacosB
Tema paspaeia, ypoka
YPOKa
I'nasa 1: BBEJAEHUE B CTEPEOMETPHUIO 8
1 OCHOBHbIE MTOHATHS CTEPEOMETPHH 1
2 AKCHOMBI CTEPEOMETPHUH 1
3 CrnencTBus U3 aKCHOM CTEPEOMETPUH 1
4 IIpuMeHeHue akCHOM CTEPEOMETPHUM U UX CIIEACTBUI 1
5 [IpocTpaHcTBEHHBIE (BUTYPHI 1
3] HauanbHbie npeicTaBieHus 0 MHOTOIPaHHUKaX 1
7 Meron ceueHnit 1
8 Konmponsnaa paboma Nel 1
I'naa 2: TAPAJUIEJIBHOCTD B TIPOCTPAHCTBE 15
9 [TapajutenpHbIE NpsIMBIE B IPOCTPAHCTBE 1
10 CkpenBaronuyecs NpsiMble B IPOCTPAHCTBE 1
11 B3anMHOe pacnionokeHue IByX NpsIMbIX B TPOCTPAHCTBE 1
12 ITapamienbHOCTh MPSIMON U TNIOCKOCTH 1
13 [Ipu3Haky napajsieIbHOCTH NPSIMOU U IIJIOCKOCTH 1
14 Pemenue 3amaud o reme: «llapamienbHOCTh IPSIMOM M TUIOCKOCTH» | 1
15 Penenne ynpaxHeHui 1
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[TapannenbHbIE IIIOCKOCTH

16

17 IIpu3Hak napajIenbHOCTH IBYX INIOCKOCTEN 1
18 CBoiicTBa MapaJICIbHBIX TIOCKOCTEH 1
19 [IpeobGpazoBanue Guryp B mpoCTpaHCTBE 1
20 Bupl npeoOpazoBaHmii B IPOCTPAHCTBE 1
21 [TapayeTpHOE MPOEKTUPOBAHUE 1
22 CBolicTBa napajuIeIbHOTO MPOEKTUPOBAHUS 1
23 Konumponvnas paboma No2 1

I'nasa 3: IEPIEHAUKYJIAPHOCTD B IPOCTPAHCTBE | 26
24 YroJ1 MeXy NPSIMBIMU B IIPOCTPAHCTBE 1
25 [TepnenquKynspHBIC IPSMBIE B TPOCTPAHCTBE 1
26 IleprieH IUKYJIIpHOCTD NPSIMON U INIOCKOCTH 1
27 ITpu3HaK neprneHaAuKyIIpHOCTH NPSIMOM U IJIOCKOCTH 1
28 Pemenne 3amau no reme: «lleprneHIuKyIIpHOCTD NPAMOU U 1
IJIOCKOCTHU
29 IlepnieHIuKysIp M HAKJIIOHHAS 1
30 PaccTosiHre OT TOYKH JI0 MIIOCKOCTH 1
31 PaccrosiHue oT mpsiMOiA 10 mapajuIeIbHOU IJTIOCKOCTH 1
32 PaccrosiHue Mexy IByMs apajieIbHBIMUA TIOCKOCTH 1
33 Teopema o TpEx nmepneHAUKYISIpax 1
34 Teopema o0 Tpex neprneHanKyIsIpax 1
35 Pemenue 3anau no teme: «Teopema o TpEX NepHeHIUKYIAPAX» 1
36 Pemenue ynpaxueHui 1
37 Konmponvunan paboma Ne3 1
38 Yron Mexay npsiMON M IJIOCKOCTBIO 1
39 Pemrenue 3aa4 mo teme: «YToJ MEXKAY NPSIMON M TITIOCKOCTBIOY 1
40 Penenne ynpaxHeHui 1
41 JIByrpaHHbIi yroiu 1
42 3aKkperieHUe MOHATUS ABYTPaHHOTO yIJia 1
43 VYron Mexay IOCKOCTSIMU 1
44 Pemenue 3amau no reme: «/IByrpaHHbiii yroyn» 1
45 IlepnieHIMKyIsSIpHBIE MIIOCKOCTH 1
46 [Ipu3HaKk nepnesHaAuKyJIIpHOCTH IIIOCKOCTEN 1
47 CBolicTBa NEPIEHIUKYISIPHOCTH IUNIOCKOCTEN 1
48 I1nomaas OpTOroHaILHON NTPOEKIIMU MHOTOYTOJIbHUKA 1
49 Konumponvnas paboma Nod 1
I'naBa 4: MHOT'OT'PAHHUKHN 15

50 [ToHsATHE MHOTOTpAaHHUKA 1
51 ITpusma 1
52 [Tnomanp 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3amau no reme: «llpuzmay 1
54 [IpssMOyTONBHBIN MapajuIeIenuIe] 1
55 CBoiicTBa AMaroHasei mapaiesenume/ia 1
56 Teopema [Iudaropa B npoctpancTse 1
57 [Tupamuna 1
58 [TpaBuibHas nupamuia 1
59 [Tnoniaas 60K0BOM MOBEPXHOCTH MPABUILHOM MUPAMMU/IBI 1
60 Pemenue 3amau no reme: «llupamuga» 1
61 Pemenue 3agau no reme: «llupamunar» 1
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62 Ycedyennas nupamuaa 1
63 [Tnomans OOKOBOM MOBEPXHOCTH MPABUIIBHON yceueHHON mupamusl | 1
64 Konumponvnas paboma NoS5 1
HUTOI'OBOE IIOBTOPEHUE 4
KYPCATEOMETPHMU 10 KIIACCA
65 [ToBTOpeHue u cucremMaru3alus yaueOHOro MaTepuaa 1o TeMe: 1
«[lapamienbHOCTh NPSIMBIX U MJIOCKOCTEN»
66 [ToBTOpeHue 1 cucremMaru3anus y4eOHOro MaTepuana 1o TeMe: 1
«IleprneHAMKYISIPHOCTD NPSIMBIX U TNIOCKOCTEM»
67 IToBTOpenue u cucremaruszanus yueOHOro MaTepuaa 1o TeMe: 1
«[1nomaae MOBEpXHOCTH MHOTOTPAHHUKOBY
68 O6o0maromuil ypok 1
11 kace
Moayab «AJredpa 1 Hayajla MATEMATHYECKOI0 AHAJIM32)»
Ne Tema pasjaeia, ypoka Koa-so wacon
ypoka
INOBTOPEHUE MATEPHAJIA 10 KTIACCA 3
1 IToBTopenue yuebHoro marepuana no teme: «Kopens n-oit crenenny | 1
2 IToBTOpenue yuebHOTO MaTepuana no Teme: « I puroHoMeTpHsi» 1
3 IToBTOpenue yuebHoro marepuaina no teme: «lIpousBogHas» 1
I'naBa 1: IOKA3SATEJIBHASA U JIOTAPUOMUYECKAS 28
OYHKIIMHN
4 [TonsiTre nmokaszareabHON QYHKIIUU 1
5 CaolicTBa U rpaguk noka3aTeJbHON QYHKIUH 1
6 Pemenne ynpaxxnenue 1
7 Cmapmoewlii KOHmMpPOJib 1
8 IToHsATHE MOKA3aTENILHOTO YpaBHEHHUS 1
9 Buibl noKa3aTesbHbIX YpaBHEHUN 1
10 Penienne nokaszareabHbIX YpaBHEHHUM 1
11 IToHsiTHE TOKA3aTEIBLHOIO HEPABEHCTBA 1
12 Bu bl noka3aTeabHbIX HEPABEHCTB 1
13 Pemenne nmokasareiabHbIX HEPABEHCTB 1
14 Konmponvnas paboma Nl 1
15 ITonsrtue norapugpma 1
16 OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO 1
17 OcHoBHbI€ JIorapudmMuyeckne GopmMyIbl 1
18 Pemenne ynpaxHeHuit 1
19 ®yukums y = log, X, e€ coiicTa n rpaduk 1
20 [TocTpoerne rpagukoB JorapuPMuUUecKux QyHKIHN 1
21 I'paduueckoe penienue JorapupMuIeckiux ypaBHeHUN 1
22 [lonsiTre norapugmMuUecKoro ypaBHeHuUs 1
23 Bupl torapuMudeckux ypaBHEHHH 1
24 Penienue norapuMu4eckux ypaBHEHHH 1
25 [lonsiTre norapumMuUecKoro HepaBeHCTBA 1
26 Bupsl torapudMudeckux HepaBeHCTB 1
27 Pemenue norapudMuyeckinx HEPaBEHCTB 1
28 Yucno e. DyHkius y=e*, ee cBOMCTBa, rpaduk, nuddepenipponanue | 1
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Harypanbnbie norapudmel. 1
29 N
Oynkuus Y=In x, ee cBolicTBa, rpaduk, 1updepeHupoBaHmue
30 Pemenue ynpaxHeHmit 1
31 Konmponvnas paboma Ne? 1
I'naa 2: UHTEI'PAJI U ET'O IPUMEHEHHUE 11
32 Onpenenenre nepBoodpazHOi 1
33 Pemenue ynpaxHeHmit 1
34 [TpaBuna HaXOXKACHUS IEPBOOOPA3ZHBIX 1
35 HeonpeneneHHslii HHTErpa 1
36 Pemenue ynpaxHeHmit 1
37 3asaun, IPUBOAAIIME K IOHATHIO ONPEEIEHHOTO MHTErpaja 1
38 [TonsTHE ONpEIeIEHHOTO HHTErpaja 1
39 dopmyna Herotona-Jleiibnuma 1
40 Brruncnenue miomaaei miockux Guryp 1
C MTOMOIIBIO OTPEJICIICHHOT0 HHTErpaja
41 Brraucienue 06EMOB Tel 1
42 Koumponvnas paboma No3 1
I'nasa 3: 9JIEMEHTbI KOMBUHATOPUKHU. BUHOM 12
HBIOTOHA
43 Meron MaTteMaTu4ecKou MHAYKIIMU 1
44 Pemenne ynpaxHeHuit 1
45 IlepecTtanoBku 1
46 Pasmenienus 1
47 @DopMyIIbl BEIYUCICHUS KOJTMYECTBA IEPECTAHOBOK M Pa3MEIICHHN 1
48 Coueranns (KOMOMHAIINN) 1
49 @dopmysa BEIYUCIEHUS KOJIMYECTBA COYETAHUN 1
50 Pemenne ynpaxaeHui 1
51 ®opmyna OuHoma HeroToHa 1
52 Brrunciienne 6MHOMUAJIBHBIX KO (UIIMEHTOB 1
53 CaoticTBO TpeyrompHuka [lackans 1
54 Konmponvnaa paboma Ned 1
Taasa 4: DJJEMEHTBI TEOPMH BEPOSITHOCTEMN 13
55 HecoBMecTHbIe cOOBITHS 1
56 JlonoaHeHne COOBITHS 1
57 Haxoxaenue BeposTHOCTEN 00bETUHEHMS U TIEPECEUCHHUS IBYX 1
COOBITUI
58 YciioBHAsE BEPOSTHOCTD 1
59 He3zaBucumele coObITHS 1
60 3aBHCHUMBIE COOBITHSI 1
61 Haxox/1eHre BepOsSTHOCTH MepecevyeHus] HE3aBUCUMBIX COOBITHI 1
62 Cxema beprymm 1
63 BeposTHOCTh KOJTMUECTBA YCIIEHIHBIX HCXO0JI0B B cxeMme bepHymm 1
64 CrnyyaliHbple BETUYHHBI 1
65 Pacnipenenennie BEpOATHOCTEN CIIy4allHON BEITMYHHBI 1
66 MatemaTnueckoe 0KH1aHNe 1
67 Konmponvnaa paboma Ne5 1
IHOBTOPEHHUE 35
68 [ToBTOpeHune yueOHOro MaTepuana o Teme: 1
«J1emuMOCTh HaTypaJIbHBIX YHCEI»
69 [ToBTOpeHue yueOHOro Marepuaia rno Teme: 1
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«[Ipu3HAKK TETUMOCTH 1

[ToBTOpeHue yueOHOro Marepuaia mno Teme:

70
«PanmoHanbHble yucaay
71 [ToBTOpeHue yueOHOro Marepuaia mno Teme:
«JlelicTBUS HAJl pallMOHAJIBHBIMU YHCIAMU»
72 [ToBTOpenue yuebHOro Marepuana no teme: «MHOXKECTBa»
73 IToBTOpeHue yueOHOro Marepuania mno Teme:
«Onepanuy HaJl MHOKECTBAMU»
74 [ToBTOpeHue yueOHOro Marepuaia mno Teme:
«IIponopuyoHanbHbIE BETUUYUHBD)
75 [ToBTOpeHue yueOHOro Marepuaia mno TemMe:
«IIponieHTHBIE pacyeThbl»
76 [ToBTOpeHue yueOHOro Marepuaia mo Teme:
«DIIEMEHTBI CTATUCTHKU U TEOPUH BEPOSITHOCTEM»
77 [ToBTOpeHue yaeOHOro Marepuania mo TemMe:
«PanmoHanbHble BEIPAKEHUS)
78 [ToBTOpeHue yueOHOro Marepuaia mo TemMe:
«PanmoHanbHble ypaBHEHUSD)
79 [ToBTOpeHue yaeOHOro Marepuaia mo TemMe:
«Cucremsbl areOpanyecKux ypaBHEHUN»
80 [ToBTOpeHue yueOHOro Marepuania mo TemMe:
«YucaoBble HEPABEHCTBA U MX CBOMCTBA»
81 [ToBTOpeHue yueOHOro Marepuaia mo TemMe:
«JIuHeliHble M KBa/IpaTUYHbIE HEPABEHCTBA
82 [ToBTOpeHue yue6HOro Marepuania no Teme:
«MeToa UTHTEPBAIIOB)
83 IToBTOpeHue yuebHOro Marepuania rno Teme:
«CHCTeMbl HEPABEHCTB)»
84 IToBTOpeHue yueOHOro Marepuania mno Teme:
«CTeneHu 1 KOpHU»
85 [ToBTOpeHue yuebHOro Marepuaia rno Teme:
«ppanmoHaabHbIe YPABHEHUS
86 IToBTOpeHue yueOHOro Marepuania rno Teme:
«ppanmoHaabHbIE HEPABEHCTBAY
87 IToBTOpeHue yuebHOro Marepuaia rno Teme:
«DYHKIMH U UX CBOKWCTBa»
88 [ToBTOpeHue yuebHOro Marepuaia rno Teme:
«IIporpeccuny
89 [ToBTOpEeHME yueOHOro MaTepHasa o TeMe:
«Tpuronomerpuyeckue QyHKIHI»
90 [ToBTOpEeHME yueOHOro MaTepHasa o TeMe:
«TpUroHOMETpUYECKHNE YPABHEHNUSI U HEPABEHCTBA»
91 [ToBTOpeHune yueOHOro MaTepuana o Teme:
«IToxazaTenbHast QyHKIHSI»
92 [ToBTOpeHune yueOHOro MaTepuana o Teme:
«Pelienne noka3aTesbHbIX YPAaBHEHUI»
93 [ToBTOpeHune yueOGHOro MaTepuana o Teme:
«Pelenne noka3aTesbHbIX HEPABEHCTBY
94 [ToBTOpEeHHe yueOHOro MaTepuana o Teme:
«Jlorapudmuueckast GyHKIUI»
95 [ToBTOpEeHNe yueOHOTro MaTepraia no Teme:
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«Pemenne morapuMUUECKUX ypaBHEHUN)

96 [ToBTOpeHue yueOHOT0 MaTepraa no Teme: 1
«Penienune norapuMuYecKux HEPaABEHCTBY
97_98 Hmozosaa konmponvnas paboma 2
(IIpomesricymounasn ammecmayus)
99 [ToBTOpEeHMHE yueOHOro Marepuaa o TeMe: 1
«IIpousBoaHas u €€ NpUMEHEHHE)
100 [ToBTOpEeHMHE yueOHOr0 MaTepuaia o TeMe: 1
«HeonpeaeneHHbI HHTETpaI»
101 [ToBTOpEeHNe yueOHOTO MaTepraa mo TemMe:
«OnpeneneHHbld UHTerpa»
102 3aKTIOYUTENBHBIN YPOK 1
11 kuacc
Moayasb «I'eomeTpus»
JyV;-;OKa Tema pasjaeiia, ypoka Kox-Bo wacos
I'araBa 1: KOOPAUHATDBI 1 BEKTOPBI B ITIPOCTPAHCTBE | 16
1 JlekapToBbI KOOPJMHATHI TOYKU B POCTPAHCTBE 1
2 [Ipocreiimme 3a1a4n B KOOpAMHATAX: PACCTOSIHUE MEXAY ABYMS 1
TOYKAaMH U KOOPAMWHATBI CEpeIMHbI OTPE3Ka
3 IlonsiTue BekTOpa. PaBEeHCTBO BEKTOPOB 1
4 Koopaunatel BekTopa 1
5 CrnoxeHue ¥ BblYUTaHHE BEKTOPOB 1
6 IIpoTHBONOJIOKHBIE BEKTOPBI 1
7 YMHOK€EHHE BEKTOpa HA YHCIIO 1
8 TomoreTnst 1
9 CaoiicTBa rOMOTETHH 1
10 VYT011 MEXy BEKTOpaMH 1
11 CkasisipHO€ NMPOU3BEAECHNUE BEKTOPOB 1
12 Brruncnenue yrioB Mey NpsIMbIMU 1
13 ['eomeTpryeckoe MeCTO TOYEK MPOCTPAHCTBA 1
14 buccekTop AByrpaHHOro yria 1
15 YpaBHEHUE IIOCKOCTH 1
16 Konmponvnaa paboma Nel 1
I'nasa 2: TEJIA BPAILIEHUS 29

17 ITonsiTe nunuHIpa 1
18 [1nomane NOBEpXHOCTH HUITUHIPA 1
19 Pemenue 3amau o reme: «l{umunmp» 1
20 [Ipu3ma, BnucanHasi B HUJIUHID 1
21 [Tpu3ma, onrMcanHast OKOJIO IMJIUHIPA 1
22 ITonsiTvie KoHyCa 1
23 ITnonianp NOBEPXHOCTH KOHYCA 1
24 Pemenue 3amay o reme: «Konycy» 1
25 Y ceu€HHBIN KOHYC 1
26 [Tnomanp 6OKOBOM MOBEPXHOCTH YCEUEHHOTO IIMITHHIPA 1
27 ITupamuia, BOMCaHHAs B KOHYC 1
28 [Tupamuia, onrMcanHas OKOJI0 KOHyca 1
29 KomOuHanmu KoHyca U mupamMubl 1
30 Konmponvnasa paboma Ne? 1
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31

Cdepa u map

1

32 YpaBHeHue chepbl 1
33 B3anMHoe pac nosnoxkenue cepbl 1 IIOCKOCTH 1
34 KacarenpHast mimockocTs K chepe 1
35 Pemenue 3amau o reme: «Cdepa u map» 1
36 MHororpaHHMKH, BIUCAHHBIE B cepy 1
37 [Tpu3ma, BnucanHas B chepy 1
38 [Tupamua, BiucanHas B cepy 1
39 MHOTOrpaHHHUKH, OIMCAHHbIE OKOJIO CEpHI 1
40 ITpusma, onmcanHas 0koj0 chepbl 1
a1 Pemenue 3agau no reme: «MHOrOrpaHHUKH, BOIMCAHHBIE U 1

OIMCaHHBIE OKOJIO chephI»
42 B3anmMHoe pacnosioxenue cepsl U IpsMoi 1
43 Komb6unaumu nunmuspa u chepsl 1
44 Komb6unanmu konyca u cdepsl 1
45 Konmponvunan paboma Ne3 1
I'maBa 3: OFBEMBI TEJL IIVIOIIA/Ib COEPBI 17
46 O06BEéM Tena 1
47 O0BEM TPU3MBI 1
48 Pemenue 3amau mo teme: «O0BEM MPU3MBD» 1
49 O06BEM nupamMuIpl 1
50 O0bEM yceueHHOW MUPaMHU/IbI 1
o1 Pemenue 3amau o teme: «O0BEM MPU3MBD) 1
52 Pemenue 3amad o reme: «O0BEM TUPAMUIBI 1
53 Pemenue ynpaxueHui 1
54 Konmponvnaa paboma Ned 1
55 O6BEM KoHyCa 1
56 O0BEM yceueHHOTO KOHYyCa 1
57 O6BEM UIMHIpA 1
58 O0BEéM mapa 1
59 Pemenune 3anad no teme: «OO0BEMBI T€N BpalISHUS 1
60 [Tnomans chepsr 1
61 Pemenue 3anay no treme: «Ilnomans chepobi» 1
62 Konmponsnaa paboma Ne5 1
HUTOI'OBOE NOBTOPEHHUE 6
KYPCATEOMETPHUHU 10-11 KIIACCOB
63 [ToBTOpEeHHEe U cucTemMaTu3alys yaeOHOro MaTepuaa 1o TeMe: 1
«BeKTopsl B MPOCTPaHCTBE
64 [ToBTOpEHME U cucTeMaTH3aIks Y9eOHOTO MaTepraa 1mo TeMe: 1
«[Inmomaas MOBEPXHOCTH IUIUHAPA U KOHYCA»
65 [ToBTOpEHME U cucTeMaTH3aIMs YIeOHOTO MaTepuaa 1mo TeMe: 1
«[Inmomans chepbi»
66 [ToBTOpEHME U cUcTeMaTH3aIMs Y9eOHOTO MaTepraa 1mo TeMe: 1
«O0BeM MUIMHIPA U KOHYCa»
67 [ToBTOpEeHME U cUCTeMaTHU3AIMsl YIeOHOTO MaTepHaa Mo TeMe: 1
«O0beM mapay
68 O6006maronuit ypok 1
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