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IosicHUTENLHAA 3aNNCKA

Hannas paboyast nporpaMMa 1o aiaredpe m Havanam aHanusa ans 10-11 kmaccos
(yriryOJIeHHBIN YPOBEHB) pEaTM3yeTCsl HA OCHOBE CIIEAYIOIINX TOKYMEHTOB:

1. denepanbHbBI TOCYAapCTBEHHOTO CTaHAapTa CpeaHero (IMOJIHOro) o0Imero oopazoBaHUs

2. IlpumepHas mporpamma cpenHero (MmoJHoro) obmero oOpa3oBaHHs [0 MaTeMaTHKe
(yrmyOneHHBIH YPOBHB), pEKOMEHI0BaHHAas MUHUCTEPCTBOM 00pa3oBanus U Hayku PO / CoopHUK
HOPMATHBHBIX JOKyMeHTOB. Maremaruka / coct. D.JI. Jlnenpos, A.I'. ApkanbeB. — 2-¢ H3I.
crepeorurt. — M.: llpoda, 2008

3. ABtopckas mporpamma: IIporpammbl. Maremaruka. 5 — 6 kiaccel. Anrebpa 7 — 9
kiaccel. AnreOpa M Havajga mareMmatuueckoro aHamuza. 10 — 11 kmaccel (yrimyOuieHHBIH ypOBEHB)
/ aBT.-coct. U.U. 3ybapesa, A.I'. MopakoBu4. — 2-¢ u3., ucup. u gom. — M.: Maemo3una, 2009.

4. Aaredpa YMK:

- YueOHuk 1151 0011e00pa3oBaTebHBIX OpraHu3aiuii (0a30BbIi 1 yriIyOJICHHBI YPOBHU)
«Anrebpa u Havyana aHanusa 10» gactes 1. A.I.Mopakosuy, I1.B.CemenoB. — M.: Muemo3suna, 2020.

- 3agavHuK A1 0011e00pa30oBaTEIbHBIX OpraHu3amnuil (0a30BbIi U yri1yOJEeHHBINH YPOBHH)
«Anrebpa u Havyana aHanusa 10» gacts 2. A.I.Mopakosud, I1.B.Cemenos. — M.: Muemo3una, 2020.

- AnreOpa u Havana aHanu3a. KonTpoawsHble pabotsl st 10 kmacca
o0mieo0pa3oBaTeNbHBIX yupekaeHui (nmpoduibHblii ypoens) / B.W. I'mu30ypr; mox pex. A.T.
Mopakosuya. — M.: Muaemo3suna, 2007.

- AnreOpa u Hauvana ananmms3a. 10 ki.: CamocrositenbHble paboThl: Yued. mocobue ams
obmreoOpasosar. yupexxaenuii / JILA. Anexcanaposa; o pen. A.I'. MopakoBuya. — M.: MHemo3uHa,
2005. - 135 c.

- Anrebpa u Havana aHanuza. 10 — 11 xi1.: KonTpoabHbIe paboThI 15 0011ieo0pa3oBar.
yupexaenuii: yue6. mocooue / A.I'. Mopnkosuua, E.E. Tynpuunckas. — 5-e uzn. — M.: MHeMo3uHa,
2007. - 62 c.

- Anrebpa u nHauvana aHanmmsa. 10 — 11 wi.: Temarudeckue TeCTbl M 3a4eThl IS
obmieo6pasosar. yupexxaenuii / J1.O. [lenumesa, T.A Kopemkosa; nox pen. A.I'. MopakoBuya. — 2-e
U3, uctp. u gon. —M.: Muemo3uHa, 2005. — 102 c.

mia 11 knacca:

- YuyeOHuUK /17151 00111€00pa30BaTEeNIbHBIX OpraHu3auil (0a30BbIi U yriIyOJIE€HHBIN YPOBHH)
«Anrebpa u Hadana aHanu3a 11» gacts 1. A.I''Mopakosuuy, I1.B.Cemenos. — M.: Muemo3una, 2020.

- 3anayHuK A5 o011e00pa3oBaTeabHbIX OpraHn3annii (6a30BbId U yriyOJIeHHbIH YPOBHU)
«Anrebpa u Hadana aHanu3a 11» gacts 2. A.I'.'Mopnkosuy, I1.B.Cemenos. — M.: Muemo3una, 2020.

- AnireOpa u Havana ananusa. KonTponbHble pabotsl st 11 kimacca
o01mieo0pa3oBaTeNIbHBIX yupekaeHui (nmpoduibHelii yposens) / B.W. I'mu30ypr; nox pea. AT
MopakoBuya. — M.: Muemo3una, 2008. — 55 c.

- Anrebpa u Havana aHanmuza. 11 xi.: CamocTosTenbHble paboThl: Y4el. mocobue Juis
obmeobpasonar. yupexaenuit / JILA. Anexcanaposa; mon pena. A.I'. MopakoBuua. — 4-¢ usg.,
uctp. u gon. — M.: Muemo3suna, 2009. — 100 c.

- Anrebpa u Havana ananuza. 10 — 11 kii.: Kontponbnbie paboTsl 17151 0011e00pa3oBar.
yupexaeHuit: yue6. mocodue / A.I'. Mopakosuua, E.E. Tynpunnckas. — 5-e u3g. — M.: Muemo3uHa,
2007. - 62 c.

- Anre6pa u nHawana aHanmmza. 10 — 11 xn.: Temaruueckue TecThl W 3a4eThl IS
obmieoopasosar. yupexaenuii / J1.O. lennmesa, T.A Kopemkosa; mox pexn. A.I'. Mopakosuya. — 2-¢
U3, uctp. u gon. —M.: Muemo3uHa, 2005. — 102 c.

- CamocrosiTenibHBIE M KOHTpPOJIbHBIE PaboThl 1o anredpe k yueOHHKy A.I'.Mopnakosuua
«Anrebpa u Havyana aHanuza. 10-11 kmacee», M.; Ox3amen, 2010 r;

5. I'eomeTpuss YMK:



- YyeOHuK ams oO0mieoOpa3oBaTeNbHBIX OpraHu3anuii (0a3oBblii M yriayOJIeHHBIH YPOBHN)
«I'eometpus 10-11 » JI.C.AtanacsH, B.®.byty30B — M.:, «IIpocBemenne», 2004 r

- Tects! auisa Tekymero koHtpoas no reomerpun 10-11 xnacesr Kopanésa I'.1., H.M1.Ma3zypoBa
- Bousrorpan; «Yuurens», 2009 r

- 'eomeTpusd. 3ajaun Ha roTOBBIX uepTekax i noarotoBku k EI'D. O.H.banasn. — PoctoB —
Ha — Jlony: «®enukcy», 2013.

- 'eomerpust. Aunakruueckue matepuansl. 10 knace. b.I'.3uB.— M.: IIpocsemenue, 2009.

- Kontponsabie pabotel mo reomerpun . 10 xmacc. FO.I1.dynuauneH, B.JI.Kponrays. — M.:
Dk3amen, 2009

- CamocTosTenbHble 1 KOHTpoJibHBIE paboThl. 10 kinacc. W.IT.Epmosa, B.B.I'omo6opoabko. — M.
NJIEKCA, 2013.

B yueOHOM 1uTaHe /IS U3YYCHHS] MATEMAaTUKHA OTBOJUTCS 6 4YacoOB B HEJIENIO, U3 KOTOPBIX
IpeycCMOTPEHO 4 uyaca B HENENI0 Ha H3ydyeHHe Kypca aiareOpbl M Hadaja MaTeMaTU4ecKOoro
aHayM3a W 2 4Yaca Ha W3Yy4YeHHE TeoMmeTpuu. JlaHHas mporpaMma pacCcyuTaHa:

- anreOpa u Havana aHanu3a - 280 ydeOHbIX yacoB (140 uB 10 k. u 140 uB 11 xi1.);

- reometpusi — 140 yueOHbIx yacoB (70 uB 10 k. u 70 uB 11 Ki1.)

JlaHHOE KOJINYECTBO YaCOB COOTBETCTBYET IEPBOMY BapUaHTY aBTOPCKOM MPOrPAMMBI.

OcHoBHbIE (p)OPMBI OPraHu3anuu yueOHOro npoiecca — ppoHTagbHasi, rpynnosas,
UH/IMBUyaJIbHAS.

@opMbI KOHTPOJISI: TEKYIIMIi: caMOCTOsTeIbHAs paboTa, mpoBepoyuHas paboTa, TECT, OIpPOC;
TeMaTHYeCKHii: 3a4eT, KOHTPOJIbHAs paboTa.
IIpomexyTouHasi aTTecTalusl MPOBOAUTCS B (hopMe KOHTPOIBHON paboThl B popmate OI'D.

YpoBeHb 00y4eHHS — MPOPUITBHBIMH.

O0mas xapakTepucTHKa y4eOHOr0 mpeaMera.



VYuebOnsbiii peamer «MaTtemaTukay SBISETCS 00sS3aTelbHBIM 00I1Ie00pa30BaTeIbHBIM
npeameroM. CornacHo y4eOHOMY IUTaHY OH HM3y4aeTcs Ha JBYX YPOBHSAX: 0a30BOM WM
yIIyOJIGHHOM B 3aBUCHMOCTH OT 00pa30BaTEIbHBIX TOTPEOHOCTEH 00yJarommXcs.

VYrayOneHHbIH YpOBEeHb CHOCOOCTBYET IMOJNy4EHHIO OOpa3oBaHUS B COOTBETCTBUH C
UHTEPECaMU ,CKIIOHHOCTSIMU M CIIOCOOHOCTSIMH OOYYaroIIUXCs , ¢ MX MPO(hEeCCHOHATLHBIMU
UHTEpECaMl U HAMEPEHHUSIMU B OTHOIIEHHH MPOJOJIKEHUS OOpa30BaHMSA, OTKPHIBACT
JIOTIOJTHUTEIIbHBIE BO3MOXKHOCTH JUISI COBEPIICHCTBOBAHMSI WHTEIUICKTYaIbHBIX U TBOPYCCKHX
CIOCOOHOCTEH CTapIIEKIACCHUKOB.

W3yuenne mareMaTHKH Ha yriiyOJIEHHOM YPOBHE HAIPABJICHO HA JIOCTHIKECHUE CIICIYFOIINX

neJeii:

e oOBJaJeHHE CHCTEeMOH MaTeMAaTHYeCKUX 3HAHUH W YMEHMii, HEOOXOTUMBIX IS
NPUMEHEHHS B MPAKTUYECKON NEATEILHOCTH, U3YUYCHUS CMEXHBIX TUCHUIUIMH, MPOIOJKCHUS
o0pa3zoBaHusi;

* HHTEe/UIEKTyaJibHOe pa3BuTHe — (HOPMUPOBAHME YMEHHH TOYHO, TPaMOTHO,
apryMEHTHPOBAHHO W3JIaraTh MBICJH KaK B YCTHOW, TaK U B NMUCHMEHHOW (hopMme, OBIIaJCHUE
METOJaMHU TIOMCKA, CHUCTEMAaTH3allu{, aHAIN3a, KIACCU(PHUKAIMKU WHPOPMAIUU W3 PA3TUUHBIX
UCTOYHUKOB (BKJIFOUYasi Y4eOHYIO, CIPABOUHYIO JIUTEPATypy, COBPEMEHHBIC MH(POPMAIMOHHBIC

TEXHOJIOTHH);

e (¢opmupoBaHHe TPpeICTABJIeHUH 00 WACAX W METOJaX MATEMAaTUKU KaK CpeICTBa
MOJICIIMPOBAHMS SIBIICHHUI U TIPOLIECCOB;

e BOCNHMTAaHHE KYyJIbTYpbl JIMYHOCTH, OTHOIICHHS K MAaTeMaTHKe KaK K 4YacTH
O0IIIEYEeIIOBEYECKOM  KYJIBTYpbl, IOHUMAaHUE 3HAYMMOCTH MaTeMaTHKH Uil  HaydHO-
TEXHUYECKOTO Mporpecca.

3agauu ygeOHOTO mpeaMera:

-pa3BUBaTh U COBEPIICHCTBOBATH TEXHUKY alreOpandyecKuX MPeoOpa3OBaHUU, PEIICHHUS
ypaBHEHUIi, HEPABEHCTB, CHCTEM;

-CHCTEMaTUYeCKOE W3YYCHHUE CBOWCTB I€OMETPUYECKHX TEI B IPOCTPAHCTBE, Pa3BHBATh
HPOCTPAaHCTBEHHOE MPECTABICHUE YYAIIUXCsl, OCBOCHHE CIIOCOOOB BBIYMCIICHUS MIPAKTUICCKU
BOKHBIX T€OMETPHUECKHX BEIWYMH W JAJbHEWIIee Pa3BUTHE JIOTHUECKOTO MBIINUICHUS YUAIIUXCs;

-CUCTEMATU3UPOBAaTh W PACIHIUPATH CBENCHHS O (DYHKIHMAX, COBEPIICHCTBOBAHHE
rpadU4ecKux YMECHUH;

- 3HAKOMCTBO C OCHOBHBIMH HJCSIMH W METOJAaMH MaTeMaTHYECKOro aHaiu3a B o0beMe,
TI03BOJISIFOIIEM HCCIIEIOBATH SJIEMEHTapHbIe PYHKIMH M PELIaTh MPOCTEHIIINE TEOMETPUIECKHE,
(Gu3ryecKkue u Apyrue NPUKIAIHbIC 3a/1a4H1;

-(opmMHpOBaTH CIOCOOHOCTH CTPOWUTH M HCCIENOBAaTh MPOCTEHINNE MaTeMaTHYECKHE
MOJICJIH TIPY PEIICHUHU MPHUKIIAJHBIX 33]1a4, 33724 U3 CMEKHBIX JTUCIIUIUINH.

B xone u3ydyeHus Kypca MaTEeMaTHKH Yydalluecsl TOJKHBI OBIAAETh CIEIYIOIIUMU
KJII0YeBbIMHM KOMIIETEHIIUSIMM:

Ilo3naBaTenbHasi (MO3HABATH OKPYXKAIOITUN MUP C IIOMOIIBIO0 HAOIIOICHUS, U3MEPEHUS,
OTIbITa, MOJCTTUPOBAHNUS; CPAaBHUBATh, COIMOCTABIATH, KIacCU(PUIIMPOBATH, PAHKUPOBATH OOBEKTHI
10 OJJHOMY WJIM HECKOJIbKUM IPENI0KEHHBIM OCHOBAHUSAM, KPUTEPUSIM; TBOPUECKU peliaTh ydeOHbIe
U TpaKTUYECKHE 3aJayd: YMETh MOTHUBHPOBAHHO OTKa3bIBaThCS OT 00Opaslia, UCKATh
OpUTHHAJIbHBIE PEILICHUS)

NudopManmoHHO-KOMMYHUKATHUBHAs (YMEHHE BCTyNaTh B peueBoe OOIIeHHue,
y4acTBOBaTh B JIMaJiore, MOHUMATh TOYKY 3peHHUs coOeceHUKa, MPHU3HABATH MPaBO HA HHOE
MHEHHE; COCTaBJICHHUE IUIaHA, TE€3MCOB, KOHCIEKTa; MPUBEACHHE IPHUMEPOB, MOJI0OpP apryMEHTOB,
(dopMynHupoBaHUE BHIBOJIOB; OTPAXKEHUE B YCTHOM MJIM MUCHBMEHHON (hopMe pe3ysIbTaTOB CBOEH
JESITEIIbHOCTH)

PediekcuBHasg (caMOCTOSATENbHAS OpraHM3alus Y4eOHON NesSTeNbHOCTH; BIIAJCHUE
HaBbIKaMW KOHTPOJIA U OUCHKHA cBoeit ACATCIIBHOCTH, ITOUCK U YCTPAHCHUE IIPUYIHNH BO3SHUKIINX
TPYAHOCTEH; OLIEHUBAaHUE CBOMX YYEOHBIX JOCTIHIKEHUI; BiaJeHHE YMEHHUSIMH COBMECTHOMN
JEeSITEIbHOCTH: COTIACOBAHNE M KOOPAMHALMS JIEATEIbHOCTH C APYTMMHU €€ YYaCTHUKAMHU )

IlnanupyeMblie pe3yJbTaThl OCBOCHHUS IPeAMETa.




N3ydyeHne mMaTeMaTWKU B CTaplIed MIKOJIE Ja¢T BO3MOXKHOCTh OOYYarOIIMMCS JOCTHUYb
JIMYHOCTHBIX, MeTAaNpeAMeTHbIX M MpPeIMeTHBIX Pe3yabTATOB.

JInuHOCTHBIE Pe3yJIbTAThl 00ECIEYNBAIOT IIEHHOCTHO-CMBICJIOBYIO OpPHEHTAIIHIO
00yJaronuxcsi, YCTAHOBJICHUE OOYUYaIOIUMHUCS CBSI3M MEXIY YYCOHOU IEATEIHHOCTHIO U €€
MOTHBOM. K JIMMHOCTHBIM Pe3yabTaTaM OCBOCHHUS CTAPIICKIACCHUKAM MPOTPaMMbl OTHOCSITCS:

-c)OPMHUPOBAHHOCTh MPEJCTABICHUNH OO0 OCHOBHBIX 3Tamax HMCTOPUU MaTeMaTHYEeCKON
HAyKH, COBPEMEHHBIX TEHACHIIUAX €¢ PA3BUTUS U IPUMCHCHUS;

-cOPMHUPOBAHHOCTH MOTPEOHOCTH CaMOpealn3ali B TBOPYECKOW AESITEIbHOCTH,
BBIPXKAIOMIASICSI B KPEATUBHOCTU MBINUICHUS, WHUIIMATUBE, AKTUBHOCTU TMPHU PEIICHUH
MaTeMaTHUYeCKUX 3aj1ay;

-yMEHHUE KOHTPOJIMPOBATH MPOIIECC B PE3YJIbTAT YYCOHON MaTeMaTHIECKOU e TeIIbHOCTH,

-CIIOCOOHOCTh K AMOILIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSTHIO MaTeMaTHYEeCKHX
00BEKTOB, 3aj1a4, PEIICHUM, PACCyKICHUI;

-HaBBIKM COTPYJIHUYECTBA CO CBEPCTHHUKAMH, AETbMH MJIAQJIIETO BO3pPacTa, B3POCIBIMHU B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-MCCIEA0BATEIbCKOW, MPOSKTHON U JAPYrUX
BUJaX JIESATEIbHOCTH.

MeTtanpeaMeTHble pe3yJibTATbI OCBOCHHS OCHOBHOH 0011€00pa3oBaTeNbHON MPOrpaMMBbI
OJIKHBI 00eCIeYnBaTD.

-chOPMHUPOBAHHOCTH MTEPBOHAYAIBHBIX MTPEICTABICHHUA 00 UICSIX U METOJJaX MAaTEMATHKH KaK
00 yHHUBEpCAJIIbHOM SI3bIKE HAYKH U TEXHHUKH, CPEICTBE MOJICIHPOBAHUS SIBJICHHUM U IIPOIECCOB;

-yMEHHUE BHJICTh MATEMATHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CHUTyallMd B JPYTUX
TUCIUIIINHAX, B OKPYXKAIOIICH KU3HU;

-YMEHUE Pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BEICKA3bIBAHUS, OTJIMYAThH TUIIOTE3Y OT
dakra,

YMEHHE MPUMEHATh HHIYKTUBHBIC U JICTYKTUBHBIC CITIOCOOBI PacCyKICHUM, BUICTh
pa3IMyYHbIe CTPATETUH PELICHHUs 3a/1a4;

-yMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICIIA B YCTHOUW M MMUCbMEHHOW peyH,
MOHMMATh CMBICTT TIOCTaBJICHHOMN 3a/1ayd, BBICTPAWBaTh ApryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI;

-yMEHHUE HAXOJUTh B PA3IMYHBIX HCTOYHMKAX HHGOPMAIUIO, HEOOXOAUMYIO IJISl PEIICHUS
MaTeMaTHYECKUX MPOOIIEM, U TIPEIICTABIIATE €€ B HY)KHOH opme;

-IIPUHUMATh PEIICHHWE B YCJIOBUAX HEMOJHONM U M30BITOYHOM, TOYHOW U BEPOSTHOCTHOM
uH(pOopMaLnu;

-yMEHHUE MOHUMaTh U HCMOJH30BaTh MaTEMaTHYECKHE CPEICTBA HATIISIAHOCTH (Tpaduku,
JIarpaMMBbl, TaOJTHUIIBI, CXEMBI H Jp.) IS WULTIOCTPAIANA, HHTEPIIPETAIINN, apTyMEHTAIUH;

-yMEHHUE BBIBUTATh THUIOTE3bl MPH PEIIeHWH Y4eOHBIX 3a7ady U MOHUMATh
HEOOXOIUMOCTh HX MOJATBEPKICHUS ITyTEM JIOKA3aTeIbCTB;

-MIOHUMAaHUE CYIIHOCTH AITOPUTMUYECKUX MPEINUCAHUA U YMEHHUE NeHCTBOBATH B
COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM; YMEHUE CAMOCTOSTEIHLHO BEIOMPATh M CO3/IaBaTh
QITOPUTMBI JUISI PEIICHUs Y4eOHBIX MPoOIIeMm;

-yMEHHUE IUIAaHUPOBATh M OCYIICCTBISATH JIEATEIHHOCTh, HAINPABJICHHYIO HA pPEIICHUE 3a/1ad
HCCIIEIOBATEIILCKOTO XapaKTepa;

-yMEHHUE IUIAaHUPOBATh M OIICHWBATH PE3yJbTaThl JEATCIHLHOCTH, COOTHOCHTH HX C
MOCTaBIEHHBIMU HESIMH U KU3HEHHBIM OTBITOM, TyOJIMYHO MPEACTABIATE €€ PE3YIbTAThI, B TOM
YHCIIC ¥ C UCITOJIb30BAHUEM CPEJICTB MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

IIpenmerHble pe3yJbTaThl HAa 0a30BOM YpOBHE MPOSBISIOTCS B 3HAHHSIX, YMEHUSX,
KOMIIETCHTHOCTSIX, XapaKTEPHU3YIOIUX YPOBEHb OCBOCHHS OOYJAIOIIMMHUCS COJIEP)KAHUS yIeOHOTO
npeaMeTa.

B nrore o0ydaronuecs JOKHBL:

-BJIaJIeTh 0a30BBIM MOHATUHHBIM aIllapaToM;

-XapaKTePHU30BaTh CUCTEMY KOMIUICKCHBIX YHCEIT,

-laBaTh oOmpeaencHus, (popMyIHpoBaTh CBOWMCTBAa KOpHEH, cTeneHel, jorapudMos,

TPUTOHOMETPHUECKUX (PYHKIIHIA;

-IIPOU3BOIUTH TOKJICCTBCHHBIE MPE0OPa30BaHUs, BBIYUCIIATH 3HAYCHUS BBIPOKCHUI;

-pemiath ypaBHEHUs, HEPAaBEHCTBA C paJuKallaMH, CTENEeHSMH, Jorapupmamu u
TPUTOHOMETPUUYECKUMH (YHKIUSMU B HECIOXKHBIX clydasx (C MPUMEHEHHEM OJIHOM-ABYX



dopMyn W/WIM 3aMEHbl NMEPEMEHHOI), B TOM YHMCIIe NMPH PELICHUH NMPAKTHUYECKUX PACUETHBIX
3aj7jad U3 OKPYXKArOIEro MUpa U U3 00JIaCTH CMEXHBIX AUCLUILUINH;

-IPUBOJUTH TPUMEPHI PEANbHBIX SIBICHUH U IPOIECCOB, B TOM YHCIE IMEPUOAUYECKHUX,
KOJINYECTBEHHBIE XapaKTEPUCTHUKU KOTOPBIX ONMCHIBAIOTCS C IIOMOLIbIO (PYHKIIUH;

-HCIIOJIb30BaTh FOTOBBIE KOMIIBIOTEPHBIE POTPAMMBI ISl WILTFOCTPAIIMU 3aBUCUMOCTEH;

-OnpeAenaTh 3HauyeHHe (DYHKIMM [0 3HAUYEHUIO apryMeHTa; M300pakaTh Ha
KOOPJMHATHOH TIOCKOCTHU TpadMKu 3aBUCUMOCTEH, 3a/IaHHBIX OMHCAHUEM, B TAOIHYHOHN Gopme
(dopmynoii; onuckiBaTh CBOWCTBA (DYHKLMHM C OMOpoil Ha rpaduku; MepeducisTh U
WILTIOCTPUPOBATh, UCIIONB3YS Ipa(UKH, CBOWCTBA OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHU;

-COOTHOCUTh PEaJbHbIE 3aBUCUMOCTH W3 OKpYXKAIOIIEH >KU3HU U M3 CMEKHBIX JUCLHUIUIMH
C 3JIeMEHTapHBIMU (PYHKIUSMH, JIENIasi BBIBOJBI O CBOMCTBAX TAKUX 3aBUCHMOCTEH;

-00BACHATH Ha IIpUMepax CyTh METOJIOB MaTEMAaTUYECKOI0 aHaIM3a I UCCIIE0BaHMS
(GyHKUMH ¥ BEIYMCIIEHUS IUIOMIael GUryp, orpaHMYeHHbIX TpapuKamMu (YHKIMH; BEIYUCICHHIE
00BbEMOB B MIPOCTEHILIUX ClIydasik; HAXOAUTh MPEAEibl OCIEI0BATEILHOCTEHN B IPOCTEUIINX ClTydasiX;

-00BSACHATh TE€OMETPUUECKUN W (PU3HUECKUI CMBICI MPOM3BOTHOMN; IOJIb30BATHCA
TaOJIMIIAMU IPOU3BOJHBIX M MHTErPajoB, MpaBHJIaMH HaXOXXKJICHHUS MPOU3BOJHBIX CYMM,
NPOM3BEACHUSI U YaCTHOTO; IIOJIb30BAaThCSI MOHATHEM HPOM3BOJHON NPH OMHUCAHUHM CBOWCTB
byHKIIMM (MOHOTOHHOCTh, HAUOOJIBIIIEE U HAUMEHbBIIIEE 3HAYCHUS);

-IPUBOJUTH TPUMEPHI NPOIECCOB U SBICHHMA, MMEIONIMX CIYYalHBI XapakTep; HaXOIHUTb
B IIPOCTEHIINX CUTYyallUSX W3 OKpY’Karolled >KU3HU BEPOATHOCTh HACTYIUIEHUS
CIIy4aifHOTOCOOBITHS; COCTABIISATH TAOIUIIBI paCIpeIeTICHUS BEPOSTHOCTEH;

-OCYLIECTBIIATh MH(POPMALMOHHYIO NEepepaldOoTKy 3ajaud, MepeBoAs MHPOPMALMIO HA S3bIK

MaTeMaTHYECKUX CHMBOJIOB, IPEACTABIISIS COIEPIKAIIMECS B 3a/1a4aX KOJMYECTBEHHBIC JaHHBIC
B BUjie (Gopmyi, Tabuuy, rpaduKoB, AMArpaMM, M BBIINOJHATh OOpaTHbIE AEHUCTBHUS C LIENbIO
u3BJeueHus nHpopMarmu u3 popmyi, Tadiuil, TpaguKoB U Jap.;

-MCXOJsl U3 YCJIOBHUS 3aJlaud, COCTaBJIATh YHCJIOBBIE BBIPAKEHMs, ypaBHEHHUs, HEPABEHCTBA
Y HaXOJUTh 3HAYECHUS HICKOMBIX BEJIMYNH;

-u3saratb U OoOpMIIATH peIIeHUE JOIMYECKH IOCIEe0BATENbHO, C HEOOXOAMMBIMU
TOSICHEHHSIMH;

-HMCII0JIb30BaTh A3bIK CTEPEOMETPHUH [T ONUCAHHSI OOBEKTOB OKPYKAIOLIET0 MUPA;

-IPUBOJUTH TPUMEPHI PEATbHBIX OOBEKTOB, MPOCTPAHCTBEHHBIE XAPAKTEPUCTHKH KOTOPBIX
OTHCBIBAIOTCS C TOMOIIbI0 T€OMETPUYECKUX TEPMUHOB M OTHOLIEHWH (MapasieNbHOCTH,
NEePIEeHIUKYIIPHOCTH, PABEHCTBA, 000U, CAMMETPHUN);

-UMETh MpPEJCTaBICHHEe O MHOTOTPAaHHUKAaX W Telax BpallleHHs; paclo3HaBaTh Ha
yepTerkax M MOJCISIX IUIOCKHE M TPOCTPAHCTBEHHBIE T'€OMETPHYECKHE (PUTYPBI, COOTHOCHTH
TpPEXMepHBbIE OOBEKTHI C UX OMMCAHUEM, YEPTEKaMH, H300paAKEHUSIMH;

-JlaBaTh ONpeAeeHNs, POPMYITHPOBATH CBOMCTBA MHOTOTPAHHUKOB U TeJl BPALICHHUS;

-BBINIOJIHATH T€OMETPUUECKUE TOCTPOCHUS;

-MJUTIOCTPUPOBATh METOJBI MAPAJUIETBHOTO, MEPIEHANKYISIPHOTO U IIEHTPAIHHOTO
IPOEKTHUPOBAHUS;

-CTPOUTH NMPOCTEHIITNE CEUEHUSI TEOMETPUIECKHX TET,

-MCCIIEI0BATh M OMMCHIBATh IPOCTPAHCTBEHHBIE OOBEKTHI;

-YMETb UCTOIh30BATh CBOWCTBA IJIOCKUX W IPOCTPAHCTBEHHBIX (DUTYP, METO/IBI BHIYHCIICHUS
UX JJMHEHHBIX AJIEMEHTOB W YIJIOB, (OPMYJbI Ui BBIYMCICHUS IUIONIA/IEH MMOBEPXHOCTEH
IPOCTPAHCTBEHHBIX (QUTYp, (HOPMYIBI, IUIsI BBIYMCIEHUS OOBEMOB MHOTOTPAHHUKOB M TEJ
BpALICHHUS;

-BBIYHCIISTE JTMHY OTpe3Ka 10 KOOPJMHATAM €ro KOHIIOB; BBIYHCISTH KOOPJAWHATHI
CepeIMHBI OTPE3KA;

-ONepUpOBaTh C BEKTOpPAaMHU: HAaXOAWTh CYMMY M Pa3HOCTH JIByX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHHIO 3a/JAaHHOTO BEKTOpa Ha YHUCIIO;

-HaXxOJHUTh JJISi BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH: JUTUHY BEKTOpPa, KOOPIMHATHI
IPOM3BEACHUS BEKTOPA HA YUCIIO, BEIYUCIATH CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB;

-MIPEJICTABIISATh BEKTOP B BUJIE JTMHEHHOW KOMOMHAIIMK TPEX BEKTOPOB, PACKIIAIbIBATh BEKTOP
0 TPEM HEKOMILJIaHAPHBIM;

-IPOBOJIUTH JIOKA3aTEIbCTBA T'€OMETPUUYECKHX TEOpPEM; MPOBOJIUTH MUCHMEHHBIE M YCTHBIE
Joruyeckue 000CHOBaHMs IPU PELLICHUN 33/1a4 Ha BBIUMCICHUS U 0Ka3aTeNIbCTBO;



-HCII0JIh30BaTh B OTHOIIIEHUN T€OMETPUIECKHX (PUTYP TOTOBBIE KOMITBIOTEPHBIC TPOTPAMMBI
JUISL TIOCTPOCHHUSI, TTPOBEJCHUS SKCIIEPUMEHTOB U HAOMIOACHUN Ha MJIOCKOCTH U B MPOCTPAHCTBE;
MOJICTTPOBATh H3MEHEHHE CBOMCTB T€OMETPUIECCKUX OOBEKTOB B JMHAMHUKE, B 3aBUCIMOCTH OT
M3MEHEHHUS TapaMeTpOB.

Ha yray01€éHHOM ypoBHe K IEpPEUYUCIICHHBIM BBIIIE MPEAMETHBIM pe3yjbTaTaM
N00aBJISIOTCS ClIEAYIOIIHUE:

-IIPUBOAMTH MIPUMEPHI PACIIUPEHUS, JICMEHTAPHBIX (PYHKIIHI HA 007aCTh KOMITIEKCHBIX
YHCelL;

-JIIOKa3bIBaTh CBOWCTBAa KOPHEW N-U CTEMEHHU, CTereHeH, jmorapudmos,
TPUTOHOMETPHUECKUX (PYHKIHI; POPMYIHPOBAThH U IOKA3BIBATh TEOPEMY O PALIMOHATIBHBIX KOPHSIX
MHOTO4JICHA;

-peniath ypaBHEHUs, HEPAaBEHCTBA, CUCTEMbl yYpaBHEHUI M HEPAaBEHCTBA, COAEPIKAIIUX
CTCTICHHBIE, TMOKa3aTeIbHbIe, JorapuMuueckue, TpuroHomerpudeckue (GyHkiuu (06e3
OTpaHUYEHUS TI0 YPOBHIO CJIIOKHOCTHU TOXJAECTBEHHBIX TPe0Opa3oBaHui);

- HCIIOJIB30BATh UJICI0 KOOPAMHAT HA TIOCKOCTH JUIS TIPEJICTABICHHSI anTre0pandecKux
00BEKTOB;

- WCIOJIb30BaTh CBOMCTBA (DYHKIIMI, BXOJSIINX B YPaBHEHUE, TSI 0OOCHOBAHHUS YTBEPKICHUS
0 CYILIECTBOBAHUU pPEIICHHI U 00 UX KOJIMYECTBE;

-MCIO0JIb30BaTh TOTOBBIE KOMITBIOTEPHBIE MPOTPAMMBbI JIJIi TIOMCKA MYTH PEHICHUS
yYpaBHEHUI U HEPABEHCTBE;

-XapaKTepHU30BaTh MOBEACHNUE (YHKITUH; TIPUMEHSIS alnapar dJIeMEHTapHbBIX QYHKIUH,
CTPOUTH U UCCIIEIOBATh MATEMAaTHYECKHE MOJIENIN PEaTbHBIX 3aBUCHMOCTEN U3 OKPYKAIOIICH KU3HU U
13 CMEKHBIX JUCIMIUINH, XapaKTEPU30BaTh CBONCTBA ITUX 3aBUCUMOCTEH, UCXO/IsI U3 TIOJYYCHHBIX
pe3yNbTaTOB; MPUBOAUTH MPUMEPHI (U3 CMEXKHBIX JIUCHUILUIMH), JTEMOHCTPUPYIOIIUX TPaHHIIBI
MPUMEHUMOCTH MAaTEMaTUYECKUX MOJICIICH;

-IIPUMEHSATh HJICI0 TPENEIBbHOrO Mepexoja K OMpPEeeNICHUI0 BEIMYHUHBI OECKOHEUHOM
MEePUOIUYECKON JECATUYHOM IpOOH, BBIUMUCICHUIO JUIMHBI OKPY>KHOCTH, IUIOIIAJU KpyTa,
IUIONIa/Ied MOBEPXHOCTEH M OOBEMOB Tell BpallleHUs, 0OOCHOBAHHMIO HEMPEPHIBHOCTU
3JIEMEHTApHbIX (PYHKLNU;

-HaXOJIUTh MPOMU3BOJHBIC CIOXKHOM M 00paTHOW (YHKIUU; MOJB30BATHCS MOHATHEM
MPOU3BOJHON TIPU HCCIIENOBAHUN (YHKIIMM Ha MOHOTOHHOCTH, Ha JKCTPEMYMBI U TIPU
MOCTPOCHUHU TPa(UKOB;

-00BSICHATh CMBICI MHTErpaja Kak IUIOMAAu oA rpadukoM (QYHKIHMH, NepBOOOpa3HON —
KaK croco0a HaX0KJIeHUs MMYTH M0 CKOPOCTH; BBIYUCIIATH MJIOMIAAN (PUTYpP C MMOMOIIBIO UHTErpana;

-XapaKTepu30BaTh TMPOIECCHl W SIBJICHUSA, UMEIOIINE BEPOSTHOCTHBIA XapaKTep; OIEHUBATH
BEPOSITHOCTHBIE XapAKTEPUCTUKHU CIyYalHBIX BEJIMUMH MO CTATUCTUYECKUM JaHHBIM;

-IIPUBOJIUTH TIPUMEPHI MATEMATHYECKHUX 3ajad, JUIsl pElIeHUs KOTOPBIX IeIecoo0pa3Ho
MPUMEHSTh TEOMETPHUECKUN CIIOCO0 3a/1aHusl BEPOATHOCTH; PEIIaTh MPOCTEHIIINE MPUKIIaTHbIS
3a/1a4d Ha TEOMETPUUYECKON BEPOSITHOCTH;

-000CHOBBIBaTh METOJIbI MapaIeNbHOTO, MEPHEeHIUKYISIPHOTO U IEHTPATHHOTO
MIPOCKTUPOBAHUS;

-IPUMEHATh TPAJULHUOHHYIO CXEMY PEIICHUs 3a/a4 Ha MOCTPOEHUE C MOMOIIbI0 LUPKYIIS
1 JIMHEWKU,

-IIPUMEHATh METOJ T€OMETPUUYECKUX MECT TOYeK M METOJ MOJO00HuS MPHU pEelIeHUH 3ajad
Ha MOCTPOEHHUE;

-JI0Ka3bIBaTh CBOWCTBa MHOTOTPAHHHMKOB W TENl BpAIICHHS, aHAIU3UPOBATH (POPMYITHUPOBKH
ONpEACIICHUN U TEOPEM;

-IPUMEHATh METO/Ibl PEILICHUS 3a7]a4 Ha BHIYMCIICHUS U I0Ka3aTENbCTBA;

-MCTIOJIb30BaTh AJIT€OpandecKrii W TPUTOHOMETPUYECKUIN amnmapar W WACH JBIKCHUS TPHU
PELICHUN T€OMETPUUECKUX 3a/1a4;

-MCTI0JIb30BaTh OTHOIIEHUSI PABHOBEIMKOCTH IIPH BBIYUCICHUH 00EMOB MHOTOIPAHHUKOB U
TEJ BpallleHHUs;

-IPUMEHATh KOOPJAWHATHBIM U BEKTOPHBI METOIbI ISl pEUIeHUsl 3a/lady Ha BBIYMCIICHHS
U JI0Ka3aTeIbCTBa;

-pelaTh CIO0XKHBIE 33J]a4H Ha IOCTPOCHHE, TOKA3aTEeIbCTBO U BHIYMCIIEHHE C aHATTU30M
yCIIOBUS 3aJ]aud, OIpe/elIeHHEeM XOJa pElIeHus 3a7ayud, BBICTpaMBaHHEM JIOTHYECKON IETOYKU
paccyXJiIeHHi, COOTHECEHHEM TIOJIyU€HHOT'O OTBETA C YCIOBUEM 3a/1aUu.



TpeGoBaHns K yPOBHIO MATEMATHYECKOI MOATOTOBKH

B pe3ynbrare u3ydeHus MaTeMaTHKH Ha IPO(QUILHOM YPOBHE B CTapLIeH HIKOJIE YUEHUK
JOJKEH

3HaTh:

[J 3Ha4eHME MATEMATUYECKOW HAyKU U1 PELICHUS 3a]ad, BO3HMKAIOIIUX B TCOPUU U
IIPAKTHUKE; IAPOTY U OTPAaHUYECHHOCTb IPUMEHEHHSI MATEMaTHYECKUX METOJOB K aHAIIU3Y U
HCCIICIOBAaHMIO MPOIIECCOB U SABJICHUI B IPUPOJE U OOIIECTBE;

[] 3HaueHue MPaKTUKU U BOIMPOCOB, BO3HHUKAIOIIMX B CaMOMl MaTeMaTHKe, U
(dbopMHpOBaHUS U Pa3BUTHUA MAaTEMAaTHUYECKOW HAYKH;

(] mpmen pacIIMpEHUs] YHCIOBBIX MHOXKECTB Kak crocoda MOCTPOEHHUS HOBOTO
MaTEeMaTUYeCKOro ammapara s peleHus IPaKTUYECKUX 3a/1a4 ¥ BHYTPEHHUX 3a/1a4 MaTEMaTUKH;

[ 3Ha4YeHUe UIeH, METOI0B U PE3y/IbTaTOB ANreOpbl U MaTEMAaTUYECKOI0 aHaIM3a IS
IIOCTPOEHUS MOJIEJIEN peabHbIX IIPOLIECCOB U CUTyaLUH;

[J BO3MO>KHOCTU F€OMETPHUUYECKOIO A3bIKA KaK CPECTBA ONMHUCAHNSI CBOMCTB PEAbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHUS;

] yHHMBepcaJbHbIN XapaKTep 3aKOHOB JIOTMKU MaTEMATUYECKUX PACCYKIACHUM, UX
IPUMEHUMOCTb B Pa3JIMYHbIX 00JIACTAX YEIIOBEUECKON JEATENBHOCTH;

[ paznuuue TpeOOBaHUH, MPEOBSIBISAEMBIX K J0KA3aTelIbCTBAM B MAaTEMaTHKE,
€CTECTBEHHBIX, COLMAJIbHO-3KOHOMMYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHKE;

[J ponb aKCMOMAaTHUKH B MAaT€MAaTUKE, BO3MOXKHOCTb MOCTPOCHHUS] MATEMAaTHYECKUX TEOPHUI
HAa aKCMOMATHUYECKOM OCHOBE; 3HAYEHHME AaKCHOMAaTHKHU JUIsl JpYTUX oOJsiacTedl 3HaHUS U JAJs
IIPAKTHUKHY;

[] BEPOSITHOCTHBIX XapaKTeP Pa3IMUHBIX IIPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAKOILEr O
Mupa.

Yucj1oBbIe M OYKBEHHBIE BHIPAKEHUSA

Ymers:

[ BBIMONHATE apudmMeTudeckne NeHCTBUS, COUeTasl YCTHbIE M NMHCbMEHHBIC MPHEMBI,
IIPUMEHEHNE BBIYMCIIMTEIBHBIX YCTPOMCTB; HAXOAWTh 3HAYCHMUS KOPHsS HATypAJIbHOW CTEIICHH,
CTENEHHU C PallMOHAIbHBIM IOKa3aTeseM, Jorapugma, HCIOJb3ysl MPU HEOOXOIUMOCTH
BBIYMCIINTEIIBHBIE YCTPOMCTBA; NOJIB30BATHCS OLEHKON Y IPUKUIKON IIPYU MPAKTUYECKUX pacyeTax;

[J NPUMEHATHb MOHSATHs, CBA3AHHBIE C AEIMMOCTBIO LENbIX YHUCEN, NMPU PEIICHUU
MaTE€MaTUYECKHX 3a/1a4;

[J HaxOAWTb KOPHU MHOTIOWJIECHOB C OJHOH NEPEMEHHOH, PacKJIafbplBaTb MHOTOWIECHBI HA
MHOXUTEIIH;

[J BBINOJHATL ACUCTBUSA C KOMIUIEKCHBIMH YHCJIAMH, IMOJB30BATbCA IE€OMETPUYECKON
MHTEpIpPETALMEN KOMIUIEKCHBIX YUCEN, B IPOCTENIINX CIy4assX HaXOAUTh KOMIUIEKCHbIE KOPHU
YPaBHEHMH € 1eHCTBUTEIBHBIMU KOAPPHULIEHTAMU;

[ mpoBoauTh MpeodpPa3OBaHMsI YUCIOBBIX W OYKBEHHBIX BBIPAKEHHH, BKJIIOYAKOLINX
CTETIEeHH, paJIuKabl, JOrapu(pMbl 1 TPUTOHOMETPpUUYECKHE (QYHKIIHH.

Hcnosb30BaTh IPHOOPETEHHBIC 3HAHUSA U YMEHUS B IPAKTHYECKOM 1eATeJbHOCTH U
IOBCEAHEBHOM KM3HU I

[ mpakTUYeCKUX pacyeToB mo (opMyiiaMm, BKJIrOUas (POPMYJIbL, COAEpKaIIfe CTETeHH,
pauKaibl, JorapupmMbsl U TPUTOHOMETpUUECKHE (DYHKIMH, MPU HEOOXOAUMOCTU HCIOIb3YS
CIIPaBOYHBIE MAaTEPHAIIBI U IPOCTEUIINE BBIYMCIUTEIBHBIE YCTPOMCTBA.

DYHKIUH U rPpa@uKu

Ymerh:

[ ompenensTh 3HAYeHWE (PYHKIUU IO 3HAYCHUIO apTryMEHTa TPH PA3JIMYHBIX CIIOCO0aX
3aJaHus QYHKIINH;

[ cTpouTh rpaduKu U3YIeHHBIX (DYHKIIHIA, BBITIOJIHSTH IPe00pa3oBaHus rpaduKoB;

[ omwuchBaTh MO rpaduky U 1o GopMyIie MOBEACHHE U CBOMCTBA (YHKIINH;

[ pemaTh ypaBHEHHs, CUCTEMbl YPaBHEHHI, HEPAaBEHCTBA, HMCIOJb3ysl CBOHCTBA (PyHKIIMIA
U uX TpadudecKue npeacTaBIeHus.

Hcnob30BaTh NPHOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTHYECKON 1eITeJIbHOCTH U
IOBCE/IHCBHOM KU3HU LIS

[ omucaHWsI U UCCIIEAOBAHUS C MOMOINBIO (DYHKIMI peajbHBbIX 3aBUCUMOCTEH,
MPEJICTaBICHHUS WX rpaduuecKu; UHTEPIpETaIiy rpauKOB peabHBIX MPOILIECCOB.




Hauaja MaTeMaTH4YeCKOI0 AHAJIN3A

YMerh:

[ HaXOIUTh CyMMY OECKOHEUHO YOBIBAIOIEH TeOMETPUYECKOMN MPOTPECCHH;

[J BBIYUCISTH MPOW3BOMHBIE U TEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIUH, MPUMEHsIsS
MpaBUJIa BEIYMCIICHUS IPOU3BOIHBIX U MIEPBOOOPA3HBIX, HCIIONB3Ys CIIPABOYHBIC MaTEPUAIBL;

[ uccnenoath GYHKIMU U CTPOUTH UX TPaPUKH C TTIOMOIIBIO POU3BOAHOM,;

(] permaTe 3aa4M ¢ IPUMEHEHNEM YPAaBHEHUS KacaTeNbHOH K rpaduky GpyHKuuy,

[ pelnaTh 3a7a44 HA HAXOKIEHUE HAMOONBIIETO M HANMEHBIIETO 3HAYeHUs (DYHKIIUU Ha
OTpE3KE;

[ BBIYHMCIATD IJIOMAAb KPUBOJIMHEHHON TpaIelyHy.

Hcnoab30BaTh NPUOOPETEHHbIE 3HAHUSA M YMEHUS B IPAKTHYECKOI 1eITeJIbHOCTH U
IOBCEIHEBHOM KM3HU JLIsI

[ pelieHus reOMETPUYECKUX, (PU3NYECKUX, IKOHOMUYCCKUX U JPYTHUX TPHKJIATHBIX
3aJa4, B TOM 4YMCJe 3a/lad Ha HauOoJbllIMe M HAMMEHbIIHME 3HAYCHHsS C MPUMEHEHHEM allrapara
MaTEMaTUYECKOIr0 aHaIu3a.

YpaBHeHHsI 1 HEPABEHCTBA

YMmeTh:

[ pemaTh palMOHAJIbHBIC, MMOKA3aTeNIbHbIE U JIOTapU(pMUYECKHEe YPaBHEHUS U
HepaBeHCTBa, I/IppaIII/IOHa.HI)HI)IC 158 TpI/II‘OHOMCTpI/I‘-IeCKI/Ie ypaBHeHI/Iﬂ, HUX CUCTCMHEI,

U A0OKa3bIBaTh HCCJIOKHBIC HCPABCHCTBA,

[] peliaTh TEKCTOBBIE 3371a4H C MOMOIIBIO COCTABIICHHUSI YPABHEHUH, U HEPABEHCTB,
UHTEPIPETUPYS PE3YNIBTAT C YUETOM OIPaHUYCHHM YCIOBUS 3a/1auu;

[ m300paxkaTh HA KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUN H
HEPABEHCTB C JBYMS IEPEMEHHBIMHU U UX CUCTEM.

[ HaXOoauTh MPUOJIMKEHHBIE PELICHHS YPABHEHHUI U UX CUCTEM, UCTIONB3Ys rpadyudecKuii
METO/I;

[ pemaTb ypaBHEHHs, HEPABEHCTBA M CHUCTEMBbI C NMPHUMEHEHUEM TrpaduuecKkux
NpeCTaBICHNN, CBOMCTB (DYHKIIHIA, IPOM3BOTHOM.

Hcnob30BaTh IPUOOPETEHHbIEC 3HAHUSA W YMEHHUS B IPAKTHYECKOH JeSITeIbHOCTH M
IOBCEe/IHEBHOM KU3HU LIS

[J mOCTPOEHMS U UCCJICIOBAHUS MPOCTENIINX MAaTEMAaTUYECKUX MOAEIEH.

DJieMeHThl KOMOMHATOPUKH, CTATHCTHUKH M TEOPHH BEPOSITHOCTEN

Ymern:

(] pemrarh mpocTeiinne KOMOMHATOPHBIE 337a41 METOIOM Mepedopa, a TakKe ¢
HCIIOJIb30BaHNEM M3BECTHBIX (hopMyI, TpeyronbHuka [lackans; BEIUUCHAITh K03()PHUIHEHTH OnHOMA
Hrrorona no popmysie u ¢ ucnonp3zoBanueM TpeyroyibHuka [lackans;

[ BBIYUCISITH, B MPOCTEHIINX CIyYasix, BEPOSATHOCTU COOBITHI HA OCHOBE MOJICUETa Yncia
HCXOJOB.

Hcnojb30BaTh IPUOOPETEHHBIC 3HAHUSA U YMEHHUS B IPAKTHYECKOH eSITeIbHOCTH M
IOBCEe/IHEBHOM KU3HU LIS

[ aHanM3a peayibHbIX YUCJOBBIX ITAHHBIX, MPEICTABJICHHBIX B BUAE AUAarpamm, rpadUKoOB,
JUTS aHATM3a WHGOPMAITUU CTAaTUCTHIECKOTO XapakTepa.

OcHOBHOeE coiep:KaHue.
IHoBTOpenue (4 4)



JNeiicTBuTesnbHble unciaa (12 4). HatypanbHbie u 1ienbie yucia. ParMoHalbHBIC YKCIA.
Nppanuonanbabie yncia. MHOXECTBO NEUCTBUTENBHBIX 4yuced. Moayiab JOEWCTBUTEIBHOTO YHCIIA.
Meton MaTeMaTUYECKON UHTYKIIUH.

YucsioBble PYHKIIUM U YMCJI0Basi OKPYkHOCTD (10 u). OmnpenencHust YMCIOBON (HYHKIIUH,
obOparHo#t ¢pyHkIu. CrocoObl 3aJaHUsl YUCIOBBIX (DYHKIUH M UX CBOWCTBA. 3HAKOMCTBO C
MOJIEJISIMH «4HCIIOBAsi OKPY>KHOCTBY» U «YHUCIIOBAsE OKPYKHOCTh HAa KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpnuyeckne GpyHkuuu (24 4). CuHyc, KOCUHYC KaK KOOPAMHATHl TOUYKH
YHCIIOBOM OKPYKHOCTH, TAaHI'€HC U KOTAHI'€HC. TpUrOHOMETpHYecKHe (YHKLIUU YHCIOBOTO
apryMeHTa | CBA3M MEXIy HUMHU. TpHUroHoMeTpuyeckue (yHKIHMU YIJIOBOTO apryMeEHTa,
panuaHHas Mmepa yrina. OyHKIUM y=sin X, y=c0s X, HUX cBOMHcTBa U rpapuku. dopmynbl
npusenenus. [lepuoguunocts QyHKIUHN y=sin X, y=cos X. CxxaTue u pacTsokeHue rpaduka QyHKIui,
rpaduk rapMoHu4eckoro kosiebanusa. MyHKuMM y=tg X, y=ctg X, UX CBOHCTBa U IpauKH.
[TapannenpHblld EPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPUS
OTHOCHUTEIIBHO HadaJla KOOPAUHAT, CHMMETPHs OTHOCUTEIIBHO NPSAMON Y = X.

Tpuronomerpunuyeckne ypapuenus (10 4). IlepBoe npeacrasienue o pemieHnn
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB. APKKOCUHYC U PELICHUE YPABHEHHS COS X =a,
ApKCHHYC U pellIeHUe YpaBHEHHUs Sin X = a, apKTaHTeHC M PELICHHE YpaBHEHUs tg X = a,
apKKOTaHI'E€HC Y PEIICHNUE ypaBHEHUA ctg X = a. PelleHne TpUrOHOMETPUYECKUX YypaBHEHUI
METOJIOM BBEJIEHUS HOBOM mepeMeHHOU. OHOPOHbIE TPUTOHOMETPUUECKNE YPAaBHEHUS.

IIpeoOpa3oBanue TpUroHoMmeTrpuyeckux Bbipa:keHui (21 4). CuHyc U KOCHUHYC CyMMBI U
Pa3HOCTH apryMEeHTOB. TaHr€HC CyMMBbI pa3HOCTH apryMeHTOB. POpMyIIbl IBOMHOTO apryMeHTa,
(dopMyIbl oHMKeHUsT cterneHu. Popmyinbl nojgoBUHHOro yria. IIpeobpazoBanus cymm
TPUTOHOMETPUUECKUX (PYHKLIMH B MPOU3BENCHUE W NPOU3BEIACHUS B CyMMY. BrlpakeHue
TPUTOHOMETPUUYECKUX (YHKIMI 4epe3 TaHIeHC IOJIOBUHHOTO apryMmeHTa. lIpeoOGpa3oBaHue
BeIpakeHUS A sin X + B cos x k Buay C sin (x + t). [IpeoOpa3oBanusi mpocTermmx
TPUTOHOMETPUUECKHUX BBIPAKEHUN.

Komnuiekcusbie ynciaa (9 4). KommuiekcHele uncia u apuMETHYECKHE ONEpalny Hal HUMH.
KommiekcHble ymcia W KOOpJIMHATHAs IJIOCKOCTb. TpuroHomerpuueckas (opma 3anucu
KOMIUIEKCHOro yucia. KoMiiekcHele uMcia U KBaJpaTHble ypaBHEHUs. BosBeneHue
KOMILJIEKCHOT'O YHCJIa B CTeNeHb. M3BiedeHne KyOnueckoro KOpHs U3 KOMILICKCHOI'O YHCIIA.
Komb6unaropuka u BeposiTHocTh IlpaBuna ymHoxkenus. IlepecranoBku u Qakropuansl. Bridop
HECKOJIBKUX 3JIeMEHTOB. buHoMuanbHble Ko uunenTsl. CiiyyaiiHble COOBITHS U UX BEPOSITHOCTH.

IIpoussoanas (29 u). Yucnossle Mocien0BaTENbHOCTH (ONpeAeIeHUe, mapaMeTpsl,
cBoiicTBa). [loHsATHE Mpenena nocieJ0BaTeIbHOCTH (Ha HAIIAJHO-UHTYUTHBHOM YPOBHE).
CymiecTBoBaHuE Mpejiesia MOHOTOHHON OTrpaHMYEHHOM MOCIeA0BAaTEIbHOCTH (IIPOCTEHIINE Cilydau
BBIUNCJICHMS IPEAEIIOB IOCIE0BATEIbHOCTH: JJIMHA OKPYKHOCTH M IUIOLIAAb Kpyra Kak
IpeJienbl OCIe10BaTeIbHOCTEH; BBIYMCIEHUE CYMMBbl OECKOHEYHOW T'€OMETpUYECKOM
nporpeccun). [lpegen ¢pyHkuu Ha OGeckoHEYHOCTH M B Touke. [IoHATHE O HENmpepBIBHOCTH
¢byakuuu. [Ipupamenne aprymenrta, npupamienue ¢yHkuun. OrnpeseseHne MpOou3BOIHOM: 3a7auu,
INPUBOJALINE K IOHSTHIO ITPOU3BOJHON, ONpEAEICHUE MPOU3BOIHOM, €€ IN€OMETPUYECKHH U
(Gu3NYECKUN CMBICI, aJITOPUTM OTBICKAHMS IPOU3BOJAHOW. BhlumciieHne mpou3BOAHBIX: (POPMYIIBI
u npaBuia auddepeHumpoBanus. YpaBHeHHE KacaTeslbHOW K rpaduky ¢yHkiuu. [TponsBonHsie
0o0paTHOM (YHKIIMM ¥ KOMITO3UIIMU TaHHOM QyHKIMHU ¢ TuHeHHOH. [IpuMeHeHrne npou3BoJHON st
uccnenoBanus (QyHKUMN: HMccneqoBaHue (QYyHKIMI HAa MOHOTOHHOCTb, OTBICKAHHE TOYEK
dKCTpeMyMa, mocTtpoeHue rpadukoB (QyHkIuid. OThICKaHUE HAMOOIBITMX W HAWMEHBIINX
3HaYeHUH HENpepbhIBHOW (YHKIMU Ha NMPOMEXKYTKE, 33Jaud Ha OTBICKAaHUE HAauOOJBLINX U
HAaUMEHbBIINX 3HAYeHUN BenuuuH. [IpruMepsl HCTIOIb30BaHUS POU3BOAHOM JJIsl HAXO0XKIEHUS
HAWIy4IlIEero peHieHus] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIbHO-DKOHOMUYECKHX, 3a]a4ax.
Haxoxzaenue ckopocTu aj1s npoiiecca, 3aJaHHoro Gopmysnoi uim rpadukoM.

Crenennasi pyHkuus. [[oHSTHE KOPHS N-CTEIICHU U3 JEHCTBUTEIBHOTO Yrcia. DyHKIMH y=n"
, UX cBoiicTBa U rpaduku. CBoicTBa KOpHA n-creneHu. [IpeoOpa3zoBaHus BeIpaXXeHUN, COAEPKAIINX
panukanbl. O0001IeHe MOHATHUS O TIoKa3arene crenenu. CteneHHble PyHKIUU, UX CBOMCTBA U
rpadukn. [TokazarenpHas u norapudmudeckas Gynkius. [TokazaTenpHas GyHKINS, €€ CBOWCTBA U
rpa¢uk. [lokazarenbHble ypaBHeHus. [lokazarenbHbie HepaBeHCTBa. [loHsTHE Norapudma. OyHKIMS



y = log X, ee cBoiicTBa u rpaduk. CBoiicTBa norapudmos. Jlorapupmuueckre ypaBHEHUSI.
Jlorapudmuueckue HepaBeHCTBA. [lepexon kK HOBoMy ocHoBaHUIo0 Jorapudma. uddepenuupoBanue
NoKa3aTeabHOH U JorapumMuyeckoi GyHKIUH.

IIpsimble U MJI0CKOCTH B IpocTpaHcTBe. OCHOBHBIC TOHTUS CTEPEOMETPUH (TOUKA, NpsIMas,
IUIOCKOCTB, MPOCTPAHCTBO). [IoHATHE 00 aKCMOMAaTHYECKOM CHOCOO0E MOCTPOEHUS] T'€OMETPHH.
[lepecekaromuecs,, napauielibHble M CKPELIMBAIOIIUECS HpAMble. YOl MEXIy NPSMBIMU B
npocTtpaHcTBe. [lepneHaukynspHOCTh npsAMbIX. [lapainenbHOCTh U NEPHEHAUKYISIPHOCTH NPIMOMN
U IIJIOCKOCTH, NMpPHU3HAKM U cBoicTBa. Teopema o Tpex mnepneHaukysspax. [lepnenaukynsp u
HaKJIOHHBI K IUIOCKOCTH. YTOJI MEXKIYy MNPsIMOM M INIOCKOCTHIO. [lapanienbHOCTh IIOCKOCTEM,
MEePIECHANKYJISIPHOCTh TIJIOCKOCTEW, MPU3HAKKM M CBOMCTBA. J|ByrpaHHbBIN yroJi, TMHEHHBIN yromi
JBYT'PAHHOIO yria. PaccrosiHue OT TOYKHU [0 INIOCKOCTH. PaccTossHue OT mpsiMOM 110 INIOCKOCTH.
Paccrosinue Mexay mnapaiesIbHbIMU IUIOCKOCTSMHU. PaccTosiHME MeXAy CKpeIUBaOLMMUCS
PSMBIMU.

MHuororpanuuku. Bepumnbl, pebpa, rpaHd MHOrorpaHHuka. Pa3Beprka. MHororpaHHble
yribl. Beimykiele MHororpanHuku. Ilpusma, ee ocHoBanue, 60KOBBIE peOpa, BBICOTA, OOKOBas
nosepxHocThb. [Ipsimas u HaknoHHass npusma. [IpaBunbHas npusma. [lapamenenunen. Ky6.
[Mupamuna, ee ocHoBaHME, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyronbHas
nupamuza. [IpaBunbHas nupamuzaa. YceueHHas nupamuza. [lonarue o cummerpuu B
IPOCTPAHCTBE (LIEHTpalibHasA, oceBasi, 3epkajibHasi). CeueHuss MHororpaHHukoB. Iloctpoenue
ceuenuil. [lpeacraBiaenne o npaBUIbHBIX MHOTOIPaHHUKAX (TE€Tpasdap, KyO, OKTa3p, 10AeKadap,
HUKOCAdIP).

BekTtopsl. Bektopsl. Moaysb Bektopa. PaBeHcTBO BekTOpOB. Clio’keHHE BEKTOPOB U
YMHOXEHHE BEKTOpOB Ha unciio. KomnHeapHblie BeKTOphl. Pa3noxkenue BekTopa 1o AByM
HEKOJUIMHeapHbIM BekTopaM. KomiianapHsie BEKTOpbI. Pa3nokeHue 1o TpeM HEKOMIUIaHAPHBIM
BEKTOPaM.

Meton koopauHaT B npocrpancrBe. KoopauHaThl TOUKH U KOOpAUHATHI BeKTOpa. CKasipHOe
IIPOU3BE/IEHUE BEKTOPOB. YpaBHEHHUE IIockocTu. JIBmxkenus. [IpeobpasoBanue monoOus. Yrisl
MEXy IPSAMBIMU U IJIOCKOCTSIMU. PaccTosiHue MeXay IByMsl TOUKaMHU, OT TOUYKH JI0 INIOCKOCTH.

Huaunap, konyc, map. Ionstue nununaapa. Ilnomaaes nosepxuoctu mumHapa. llonstue
KoHyca. [Tnomanp noBepxHOCTH KOHYca. Y ceueHHbIH konyc. Cdepa u map. YpaBHeHHE CPepH.
B3anmuoe pacnonoxkenue cdepsl u iockoctu. Kacarenbnast miockocts k cdepe. [Inomans chepsr.

O0bembl Tes1. O0beM NPSIMOYTOJIbHOTO Napasuienenunena. O0beMbl MPSIMOM PU3MBI U
nuauHApa. O0BEMbI HAKIIOHHON TTPU3MBI, MUPaMUIBI M KOHYca. O0BeM I1apa 1 miomaas chepsl.
OO0BeMbl 1apOBOro CErMEHTa, IIAPOBOTO €105 U IIApOBOTO CEKTOPA.






KAJIEHIAPHO-TEMATUYECKOE IIVTAHUPOBAHUE

Ne Tema ypoka Tun ypoka Dopmsbl Jlara nposeneHus
n/m OpraHHA3aALNN [lo mnany | ®akruu.
yaeOHO-
[I03HABATEIILHON
JIeATEIbHOCTH

IMoBTOpenue (4 4)
Henn:

° Cq)OpMI/IpOBaTI) mpeaACTaBJICHUA O IEJIOCTHOCTU U HCIPECPLIBHOCTU KypCa aJ'IFC6pI)I;
® OBJIAaACTb YMCHUSAMU 0606HICHI/I$I U CUCTEMaTU3allu1 3HAHUM ydJaluuxcs Mo OCHOBHBIM TEMaM KypcCa anre6pl>1 9 KJacca,
® Ppa3BUBATH JIOTUYECKOC, MATEMATUYCCKOC MBIIIJICHUE U UHTYUIIUIO, TBOPYCCKUEC CIIOCOOHOCTH

IlnanupyeMble pe3yabTAThI

IIpeaMeTHBIE:

YMeTh peraTth pa3inyHble BUABI PALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB, 3HaTh OCHOBHBIC METOBI M IPUEMbI UX PELEeHHUS, UCIIOIb30BaTh CBOMCTBA U rpad Ky HyHKUIUI
MIPU pellIeHUH YpaBHEHUH 1 HEPABEHCTB

Metonpeamernbie (YY/):
® KOMMYHUKATHBHBIE: Pa3BUBATh Y YUYAIUXCS MPEICTABICHUE O MECTE MATEMATHKH B CHCTEME HAYK
® peryJsiTUBHbIE: POPMUPOBATH IICTICBBIC YCTAHOBKH y4eOHOU NEATEITLHOCTH
® mO3HaBaTeJbHbIE: CTPOUTH JJOTHYCCKHE IICTIOYKH PacCyKIACHUN

JInuHOCTHBIE!

PopMHUpPOBaHUE CTAPTOBOM MOTUBALIUU K H3YUYEHUIO

1. [ToBTopenue. Bee aeiicTBus ¢ 1po0siMu 3akperieHne 3HaHHMA B3auMokoHTpOIB
2 IToBTOpenue. Pemenne ypaBHeHUH

3. IToBTrOpenue. PemieHue HepaBeHCTB

4 [1/p Nel mo teme «IloBTOpeHne»

I'nasa 1. delictButenbublie yncaa (12 4)
Menn:

e chopmupoBaTh IpECTABIEHUS O AEUCTBUTEIBHBIX YHCIAX;
®  OBJIAJIETh YMEHUSAMH (POPMYIHPOBATH U IOHUMATH JIEIMMOCTh HATYPAIBHBIX YUCEI, IPU3HAKH JETUMOCTH, KIIACCU(PUKAIIUIO YHCET,;
®  pa3BUBATh JIOTHYECKOE, MATEMAaTUIECKOE MBIIIIECHUE W MHTYHUIIMIO, TBOPYECKUE CITOCOOHOCTH

Il1anupyeMble Pe3yJabTATbI

IIpenMeTHbIE:
3HaTh MPHU3HAKHU IEITMMOCTH HATYPaJIbHBIX YHCE, KIacCU(DUKALINIO YUCEI. ¥ METh HAXOIUTh MOAYJIb JCHCTBUTEIIBHOIO YHCIIa, MATEMATHUYECKYIO HHIYKIIUIO
Metonpeamernbie (YVY/):

® KOMMYHUKATHBHBIE: [UTAHUPOBATH OOIIHE CIOCOOBI pabOThI; YCTAHABIUBATH U CPABHUBATH PA3JIMUHBIC TOUKH 3PCHUS, MPEXK/IC YeM MPUHUMATD PEIICHUE U JICNIATh
BEIOOD.

e peryJsTHBHBbIE: (OPMHUPOBATH IIEJIEBbIC YCTAHOBKY YUCOHOM IEATEIbHOCTH; CTABUTh YUeOHYIO 3a]1a4y Ha OCHOBE COOTHECEHHS TOT'0, YTO Y)KE M3BECTHO U YCBOCHO,
Y TOTO, UTO €llle He U3BECTHO; OIIEHNBATh JIOCTUTHYTHIA Pe3yIbTar.
e [03HABaTeJbHbIE: CTPOUTH JJOTHUYECKUE IIETIOYKU PACCYXKICHUI




JIMYHOCTHBIE! (bOpMI/IpOBaHI/Ie HAaBBIKOB: OpTraHW3alluy aHaJin3a cBOCH ACATCIIBHOCTH, CaAMOaHaJIM3a U CAMOKOHTPOJIA aHAJIN34a, TBOp‘ieCKOfI MHUIMATHUBHOCTHU U aKTUBHOCTH

5. §1.m.1-2. JlenmmMocTh HAaTypadbHBIX YHcel. [Ipu3Haku JemMMOCTH N3yuenune HOBOTO DpoHTATBHBIHN
MaTtepuaia oTIpoC
6. [1.3-5.]enenue ¢ octatkom. HOJ] 1 HOK uucen. CoBepiIeHCTBOBaHNE B3anmokoHTpoIB
3HAHUW, YMEHHUH,
HABBIKOB
7. I1.6. AprdmMeTrnKa HATypaIbHBIX YHCEN [TonckoBerit YCTHEIH o1poc
8. §2.PanrionansHeIe yncaa O3HakoMJIEHHE C Wup.xoHTpONb
HOBBIM MaTepHaJIOM
9. §3.MpparnmoHaIbHBIE YHCTIa [IpobnemMuBbIi DpoHTATBHBIHN
KOHTPOJIb
10. | Jloka3aTeabCTBO HPPAIMOHATIBHOCTH YHCIIA KoMOuHMpOBaHHBIH Bzanmonpospka
11. §4.1.1-4. [leficTBUTENHHBIC YHUCIIA, YUCIIOBAs MpsiMast ITouckoBbIl WNupa.koHTpOJIb
12. §5.Moaynp IeHCTBUTENBHOIO YUCIA O3HakoMIJIEHHE C HOBBIM | OPOHTAIBHBIN
MaTepuaioM, KOHTPOJIb
3aKpervieHue
W3YYEHHOTO.
13. | CroiictBa Mmomys, HepaBeHCTBa. C/p KonTtpois u orieHka Clp
3HAHUU
14. §6.MeTon MaTeMaTHUECKON HHIAYKITUH ITonckoBebIi WNHn.xoHTpOIH
15. [IpuHLIMO MaTEMAaTUUECKON MHAYKUINN KoMmmiekcuoe DpoHTaTBHBIN
MIPUMEHEHUE 3HAHUH, KOHTPOJIb
YMEHHH, CTIOCO00B
JIEUCTBUI
16. K/p Nel no teme «/lelicTBUTEIbLHBIE YHCIA» Kontpons 3HaHM 1 K/p
YMEHUU
I'nasa 2. Yucaosbie pynkuum (11 49)
Menn:

copMHpPOBATh MPEACTABICHUS O MaTeMaTHUeCKUX Mozeisx Buaa Y=Ff(X), ucronb3ys paHee 3y4eHHBII MaTepHaIl U NPAKTHICCKHUI OMBIT pabOThI ¢ GYHKLIUSIMH B

Kypce anredpsr 8-9 Kiracchl;

OBJIAACTb YMCHUAMU q)OpMy.]'II/IpOBaTB 1 MIOHUMATb MaTCMAaTHUYCCKUC ONIPCACIICHUA (pyHKHI/II/I, €C CBOﬁCTBa, CTPpOUTH I’pa(i)I/IKI/I (byHKLII/Iﬁ X OIIMCBIBATh UX CBOﬁCTBa;

Pa3BHUBATh JOTHYECKOE, MATEMATUIECKOE MBIIIUICHUE W WHTYUIIHIO, TBOPUYECKUE CIIOCOOHOCTH
IlnanupyeMblie pe3yabTaThl

IIpenMeTHbIE:

3HaTh onpeecHH YUCIOBOH (YHKIIMH, OCHOBHBIX €€ CBOMCTB, yMETh HCCIIEA0BaTh PYHKIIMIO, CBOOOIHO HCIIOJIb30BaTh CBOMCTBA (PYHKIIMH JIJIs1 ONTMCAHMS
(hyHKITMOHATBHON 3aBUCUMOCTH; HAXOUTH IS (PyHKIMH el 00paTHYr0. ONUCHIBATh U CCIEN0BAThH C MOMOIIBIO (PYHKIMH peallbHbIe 3aBUCUMOCTH, HHTEPIIPETUPOBATH

rpaMKyu peasbHbBIX TPOIIECCOB.
Metonpeamernbie (YY/I):

KOMMYHHUKATHUBHBIC. C Z[OCTaTO‘IHOﬁ IOJIHOTOH M TOYHOCTBIO BbIpaXaTb CBOU MBICJIM B COOTBCTCTBUU C YCIIOBUAMHU KOMMYHUKAIIUU; TINITAHUPOBATH O6H_II/IG

CITIOCOOBI pa6OTBI; YCTaHAaBJIMBATb U CPABHUBATL PA3JIMYHBIC TOUYKH 3pCHUSA, ITPCKAC UCM IIPUHUMATL PCHICHUC U NCIIATh BLI60p.

PeryjasiTuBHbI€. CTABUTH y‘-Ie6Hy'IO 3aga4y Ha OCHOBC COOTHCCCHUS TOI'0, YTO YXKE U3BCCTHO U YCBOCHO, U TOI'0O, YTO CIIC HC U3BCCTHO, OLICHNUBATH I[OCTI/IFHyTI:If/i




pe3yabTar.
* [O03HABaTeJbHbIE: CPABHUBATH PA3IMYHBIC O0BEKTHI; BRIEIATH N3 MHOXKECTBA OAMH FIIH HECKOJIBKO OOBEKTOB, IMEIOIITNX OOIIME CBOMCTRA; BEIICIATH 00IIIee 1
YacTHOE; 1eJI0€ M 9acTh, O0IIee 1 Pa3IUIHOE B N3yIaeMbIX 00BEKTax
JIMYHOCTHBIE: (OPMHUPOBAHKE HABHIKOB: OPTaHMU3AINH aHAJIN3a CBOCH JEATEIHPHOCTH; cCaMOaHAIN3a M CAMOKOHTPOJIS aHAIN3a; TBOPUYECKON MHUITMATHBHOCTH U aKTHBHOCTH
DopMUpOBaHUE CTAPTOBOM MOTUBAIIMU K U3YUCHUIO

17. | Koppekuus 3HaHui N3yuyeHnue HOBOTO OpOoHTAIILHBIN
§7.0mpenenenne YncIOBON PyHKINN Marepuana 0ompocC
18. | INoctpoenue rpadukoB HyHKIIUU O3znakomiieHre ¢ HOBBIM | CaMorpoBepka
MaTepHajoM,
3aKperieHne
H3YYCHHOTO.
19. §8.MOHOTOHHOCTD (DYHKITUM N3yuenune HOBOTO VYcTHBIN Ompoc
MaTepuaia
20. | OrpanndeHHOCThH (DYHKITHH O3HakOMJICHHE C HOBBIM | B3anMOKOHTpOIH
MaTepHajIoM,
3aKpervieHue
W3YYEHHOTO.
21. | UccnenoBanne GyHKINH [TouckoBerit OpoHTATBHBIN
ornpoc
22. | §9. [lepuoanveckue QpyHKIMN Wzydenune HOBOTO YcrHbli onpoc
MaTepuaia
23. | §10.06paTHas GyHKIMS O3HakOMJIEHHE C HOBBIM | B3anMokoHTpoOIb
MaTepHajoM,
3aKpervieHne
W3yYCHHOTO.
24. | AnranuTHveckoe BhIpaKeHHE 00paTHOU (yHKITHH [IpoGemHBIit OpoHTATBHBIN
orpoc
25. 3auvet no Teme «Yuca0BbIe PYHKIMM YPpOK-TIpaKTUKYM 3ader
26. | IloBropenue. [ToaroroBka K K/p O600mienue n B3anmokoHTpoIE
cUCTEeMaTH3aLus
3HAHUI
27. | K/p Ne2 no teme «HucnoBblie pyHKIUN KonTpouns 3nanuit u K/p

YMEHHH

enn:

Bgenenue (5 4)

e chopmupoBaTh mpeacTaBIeHUS 00 OCHOBHBIX IOHATHSAX U aKCHOMaX CTEPEOMETPHUH, TPOCTPAHCTBEHHBIX (pUrypax;
®  OBIIQJIETh YMECHUSMH N300paKeHHUs IPOCTPAHCTBEHHBIX (DUTYP , PEIICHUS MEPBHIX 3a/1a4 Ha 0a3e TPYIIT aKCHOM CTEPEOMETPUH U MX CIISJICTBHIA;
e pa3BHBaTh HATISIHO-00pa3HOE MBIIUICHUE, KYIBTYPY PE€UH, TEOMETPUIECKYIO HHTYHUIINIO, TBOPUYECKHE CIIOCOOHOCTH

ILnanupyemble pe3yJbTaThl

IIpeaMeTHbIE:
3HaTh aKCHOMBI CTEPEOMETPHH, CTIOCOOBI 3aJaHusl TUIOCKOCTH, YMETh JTOKA3hIBATh CIICICTBHSI U3 AaKCHOM M IIPUMEHATDH WX TPH PEIICHUH 33]1a4, H300paxaTh




MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH
MeTtonpeameTtnbie (YVY/I):
¢ KOMMYHHUKATHBHbIE: YMETh MPEACTABIIATh KOHKPETHOE COAEP KaHNE M COOOMIATh ero B MMChbMEHHON M YCTHOHM (OpPME; : C JOCTATOUYHOM ITOTHOTON M TOYHOCTHIO
BEIP@XXKaTh CBOM B COOTBETCTBHH C YCIOBUSAMH KOMMYHUKAITUU
® peryJsiTUBHBIE: CAMOCTOSTEILHO (DOPMYJIMPOBAThH TTO3HABATEIBHYIO 1IE)Ib U CTPOUTH JICHCTBUS B COOTBETCTBUU C HEH; OLICHUBATh JOCTUTHYTHIN Pe3yJIbTaT
® MO3HABaTEJbHBIE: BHISIBIIATE OCOOCHHOCTU Pa3HBIX 0OBEKTOB B MPOLIECCE UX PACCMOTPEHUS; TOHUMATh M aJICKBATHO OIICHUBATH S3bIK CPEJACTB MAaCCOBOH
nH(pOpPMAIUH; YCTAHABIIUBAThH MPUYUHHO-CIICJICTBCHHBIC CBSI3U
JInuHocTHBIE: (hOpMUPOBaHHUE MOTPEOHOCTH MIPHOOPETEHHSI MOTHBAIINHU K TIPOIECCY OOYUeHHS, HABBIKOB OpTaHU3AINY aHAIIN3a CBOCH AESITeTbHOCTH; YMEHUS
KOHTPOJIMPOBATH MPOIIECC U PE3YNIBTAT AEATEIHbHOCTH

28. | [L.1-2.IlpenmeT cTepeoMeTpur. AKCHOMBI CTEPEOMETPHUH. N3ydenune HOBOTO B3anmokoHTpoIb
MaTepuaia

29. | I1.3.HekoTopble CICACTBHS U3 aKCHOM O3HaKOMIICHHE ¢ HOBBIM | DPOHTATHHBIN
MaTepHajIoM, KOHTPOJIb
3aKpervieHue
M3YYEHHOTO.

30. | Pemenne 3amad Ha MPUMEHEHNE AKCHOM CTEPEOMETPHH U MX CIICICTBHMA [TouckoBelit I'pynnosoii

KOHTPOJIb
31. | Pemenue 3aga4 o roToBBIM YepTeKaM Kommekcuoe B3aumokoHTpoIh

NPUMEHEHUE 3HAHUM,
YMEHHH, CTIOCO00B
JIEHCTBUN

32. | [I/pNel o TemMe «AKCHOMBI CTEPEOMETPUY KommekcHoe Obyuaromas c/p
NpUMEHEHUE 3HAHUH,
YMEHHH, HaBBIKOB

I'nasa |. IlapajuiebHOCTH NPSAMBIX U IUI0CKOCTEH (19 4)
Menn:
e chopmupoBaTh IpeACTaBICHUS O TIOHATHH MMAPAIIIETFHOCTH U O B3AUMHON PACITONIOKEHUH MPSMBIX M TDIOCKOCTEH B IPOCTPAHCTBE
®  OBJIAJIETh YMEHHEM JI0KA3aTeILCTBA MPU3HAKOB M CBOMCTB MapauUIeIbHBIX MPSAMBIX U TUIOCKOCTEH U MPUMEHEHHUS UX B PEIICHUH 33124
e pa3BHBaTh HAMISIHO-00pa3HOE MBIMUICHUE, KYIbTYPY PEUH, TEOMETPUIECKYIO HHTYHUIINIO, TBOPUYECKHE CIIOCOOHOCTH
Ilnanupyemble pe3yJbTaThI

IIpenMeTHbIE:
3HaTh B3aMMHOE PACIIOIOKEHUE TIPSIMBIX M TUIOCKOCTEH; ONpeesieHre, IPU3HAKA M CBOMCTBA MAPaICITBHBIX IPSIMBIX , IPSMOHN M TUIOCKOCTH, TUTOCKOCTEH B IIPOCTPAHCTBE.

YMeTh NPUMEHSITH MOTyYeHHbBIE 3HAHMS B PEIICHUH 3a/1a4, B TOM YHCIIE 33/1a4 Ha TOCTPOSHUE CEYCHHI TUIOCKOCTHIO B MapaJUICIICIHIIEIIC U TETPAdIpe
Metonpeamernbie (YVY/):
® KOMMYHHUKATHBHBIE: BCTYIATh B JIMAJIOT, YYaCTBOBATH B KOJUICKTUBHOM OOCYKICHHU ITPOOJIEM; CAMOCTOSATEIbHO OPraHM30BbIBATh YIEOHOE B3aMMOJICHCTBUE B
rpynne; y‘H/ITBCSI KpI/ITI/I‘IHO OTHOCUTHCA K CBOGMy MHCHHIO, C JOCTOMHCTBOM HpI/ISHaBaTI) OIHI/I6OT-IHOCTB CBOCIrO MHCHHUA U KOppeKTI/IpOBaTB €ro
® peryJasiTUBHBIE: CTABUTh YUCOHYIO 3a/1a4y, COCTABJIATh TUIAH U IMOCIIEIOBATEIBHOCTD JICSHCTBHIA, CIMYATh CIIOCO0 M PE3yIbTaT CBOMX JICUCTBUH C ATAIOHOM;
MPEOI0JIeBaTh TPYAHOCTH B 00yUEHHUE Yepe3 BKIFOUYCHUE B HOBBIC BUJIBI ACITCIHLHOCTH
® MO03HABATEJbHBIE: COITOCTABIISATh XaPAKTEPUCTHKH OOBEKTOB 110 OJTHOMY HJIM HECKOJIBKMM MPU3HAKAM , BBISBIIATH UX CXOJICTBA U PA3JIMYHS;, CTPOUTH JIOTHIECKHE
LIEMU PaCCyXICHUH.
JInuHocTHBIE: HOPMUPOBAHUE HABBIKOB aHaJIK3a, COIOCTABJICHMUS, II03HABATEILHOIO HHTEPECa, YCTOMYMBOW MOTHBALIMU K U3YUCHHIO M 3aKPEIJICHHS HOBOTO




33. §1.1m.4-5.ITapannensHele IpAMbIE B IPOCTPAHCTBE N3ydenne HOBOTO OpoHTATBHBIN
MaTepuaia KOHTPOJIb
34. | I1.6.ITapamieapbHOCTh NPSAMON U IIIOCKOCTH O3HaKoOMIICHHE ¢ HOBBIM | HI.KOHTPOIH
MaTepuaioM,
3aKpeIieHne
H3yYCHHOTO.
35. | Pemenue 3ama4 o teme «IlapaiienbHOCTD MIPSIMOK M IIIOCKOCTHD 3akperuicHrue 3HaHUI I'pynnosoii
KOHTPOJIb
36. Pewienue 3a/1a4 1o rOTOBBIM YEPTEKAM ITouckoBblit B3auMokoHTpoIb
37. | I1/p Ne2 o teme «IlapaienbHOCTh MPSAMOM U IIOCKOCTHY KowmmiekcHoe [IpoBepounas c/p
MIpUMEHEHUE 3HAHUH,
YMEHHH, HABBIKOB
38. §2. n.7.CkpemuBaromyecs npsimple N3yuyeHue HOBOTO OpOoHTATBHBII
MaTepuaia KOHTPOJIb
39. | [1.8-9.Yrubl ¢ coHanpaBieHHBIMUA CTOPOHAMH. YTOJ MEXIY MPSIMbIMA O3zHakomiieHue ¢ HOBbIM | DpoHTanbHbII
MaTepuaioM, KOHTPOJIb
3aKperieHne
W3YYCHHOTO.
40. | Pemenue 3amau no teme «B3anMHOe pacmonoskeHue NPSIMBIX B IPOCTPAHCTBE IIposepka u koppekuusa | I'pynnosoi
3HAHUU KOHTPOJIb
41. | Pemenwue 3amau mo Teme «llapaanmenpbHOCT MPSMON U TIIOCKOCTI O060061menue u BianmokonTpOIH
cUCTEMaTH3aLus
3HaHUMI
42. | K/p Nel no teme «IlapajieibHOCTh NPSIMO¥i M TNIOCKOCTH KonTponb 3Hanuit u K/p
YMEHUU
43. | Koppekuus 3HaHUI N3yueHnue HOBOTO OpOoHTANBHBIN
§3.11.10. IlapannenpHble MIOCKOCTH MaTepuaia KOHTPOJIb
44. | I1.11.CBoiicTBa napayuieIbHBIX MIOCKOCTEH O3HakoMJIEHHE C HOBBIM | B3anMOKOHTpOIIBL
MaTepHajIoM,
3aKperieHne
M3YYEHHOTO.
45. | Pemenwue 3amad o teme «llapaiienbHOCTh MIIOCKOCTE» 3akperuieHue 3HaHUM ['pynnosoii
KOHTPOJIb
46. §4.m.12. Terpasap N3yuyeHue HOBOTO DpoHTAIBHBIN
MaTtepuaia KOHTPOJIb
47. | IL.13.ITapamienenunen. Ero cBoiicTBa N3ydenne HoBOTO ®poHTANBHBIN
MaTepuaia KOHTPOJIb
48. | [1.14.3agaun Ha MOCTPOCHHUE CEUCHHUI TeTpasapa O3zHakomiieHHEe ¢ HOBBIM | ['pymnmoBoii
MaTepraiom, KOHTPOJIb
3aKpeIIeHHe
M3YYEHHOTO.
49, | [locTpoeHue ceucHHit mapauieaenunea ITouckoBbIH B3anMOKOHTpPOJIb




50. 3ader Nel mo Teme «Terpasap. Ero ceuenne. 3akpenJieHue cBOWCTB OG6o6uenue u CaMOKOHTpOIIb
napaJjuiesenuiena cucTeMaTH3aLus
3HAHUU
51. | K/p Ne2 no teme «IlapaniesibHOCTb MIIOCKOCTEI KonTposnb 3Hanuit u K/p
YMEHUH
I'naBa 3. Tpuronomerpuueckue GpyHkuuu (24 41)
Henn:

chopMHPOBaTH MPEACTABICHHUS O YUCIOBOI OKPYKHOCTH Ha KOOPAMHATHOH TIIOCKOCTH, CHHYCE, KOCHHYCE, TAHT€HCE U KOTAaHTEHCE YIila, TPUTOHOMETPHUECKUX
(YHKIHMSIX YACIOBOTO M YIIIOBOTO apryMeHTa, MX CBOMCTBaX U rpadukax;
OBJIA/IETh YMEHUSAMH IIPAKTUUYECKOTO IPUMEHEHUS NTOJIydCHHBIX 3HAHUI;
Pa3BUBATh JIOTHYECKOE, MATEMAaTHIECKOE MBIIIJICHUE U MHTYUIMIO, TBOPUECKUE CIOCOOHOCTH
Ilnanupyemble Pe3yJbTAThI

IIpenMeTHble: 3HATH ONpEEICHUE CHHYCa U KOCHHYCa, TAaHTCHCA U KOTaHTeHCa, MX CBOWCTBA; OCHOBHBIC TPUTOHOMETPHUYECKHE (OPMYIIBI, TPUTOHOMETPHUYECKON
(dyHKINH, X CBOWCTBA U rpaduky; GopMymy U rpadMK rapMOHUYECKUX KOJICOaHU, TOHATHE OOPATHBIX TPUTOHOMETPUYECKUX (QYHKINH. YMETh UCTIONIB30BaTh
YHCIIOBYIO OKPY>KHOCTB, BEIYMCIISITh CHHYC, KOCHHY, TAHT€HC M KOTaHT€HC YKCa, peliaTh MPOCTelIIne ypaBHEHHS U HEPaBEHCTBA; CTPOUTH U YMTATh Tpaduku
TPUTOHOMETPHUYECKUX (YHKIIMH; YIIPOIIATh TPUTOHOMETPUYECKHIE BHIPAKEHHS M BBIPAXKEHHS, COJIep)KaIlie 00OpaTHBIC TPUTOHOMETPHYECKUE (DyHKIIHH.
MetonpenmerHsie (YVY/]I):

KOMMYHHUKATHBHBIE: YMETh BBIACTATH 00IIIEe M YaCTHOE; LIEJIOC U YacTh, 00Iee U Pa3InyHOE B U3y4aeMbIX 00BEKTaxX , INIAHUPOBAThH OOLIHE CIIOCOOBI paboThI;
YUUTBCS YIIPABIATH IOBEACHUEM MapTHEpa- YOSKAATh €ro, KOHTPOIUPOBATh, KOPPEKTHPOBATH U OLICHUBATH €r0 JICHCTBHUS;

peryJsiTUBHbIE: CTaBUTh yueOHYIO 3a7iauy, COCTABIISATh IUIaH U IOCJIEA0BATEIbHOCTh AEHCTBUM; CIIMYATh CIIOCO0 1 Pe3yNbTaT CBOUX ACUCTBUI C 3aJaHHBIM
3TaJIOHOM; IIPEOJI0JIEBaTh TPYAHOCTH B 00yUCHHE Yepe3 BKIIOUECHUE B HOBBIE BU/BI €S TEIbHOCTH

No3HaBaTeJbHbIe: CPABHUBAThH Pa3IMYHbIe O0BEKTHI; BBIIEIATH U3 MHOXKECTBA OAMH MM HECKOJIBKO 00BEKTOB, UMEIOLINX O0II1e CBOWCTBA; BEIOMPATh OCHOBAHUS
U KPUTEPUH U1 CpaBHEHUS, KilacCu(UKAIMI OObEKTOB

JIMYHOCTHBIE: (i)OpMI/IpOBaHI/Ie yCTOI‘/'I'-II/IBOI‘/'I MOTHBALVH K aHaJIM3y, UCCIICAOBAHUIO, HABBIKOB OpraHU3aliuy aHajin3a CBOCH ACATCIIbBHOCTH, COIMOCTABJICHUA Y CPABHCHMUS.

52. §11.YucnoBast OKpy>KHOCTh Ha KOOPIMHATHOM TIOCKOCTH N3yuenune HOBOTO ®poHTaTBHBIN
Marepuana onpoc

53. HaxosxJileHue TOUKH Ha YUCIOBOM OKPY>KHOCTH ITouckoBblit

54, §12. YncnmoBasi OKpY>KHOCTh Ha KOOPJIMHATHOM TIOCKOCTH O3HaKkoMIICHHE ¢ HOBBIM | OPOHTATHHBIN
MaTepHuaioM, omnpoc
3aKpericHue
M3YyYEHHOTO.

55. Pemenue ypaBHEHU ¢ MOMOIIBIO KOOPIMHATHOMN MJIOCKOCTHU 3aKperuieHne 3HAHWHA B3anMoKOHTpPOJIb

56. §13.Cunyc, KocuHyC. N3ydenne HoBOTO YcTHbIl onpoc
MaTepuaia

57. | TaHreHc, KOTaHTE€HC O3HakoOMJIEHHE C HOBBIM | B3anMOKOHTpOIB
MaTepraiom,
3aKpeIIeHHe
M3Y4EHHOTIO.

58. | Ynpomenue Beipaxkenuii. Tecr. 3akperieHne 3HaHWHA WNHI.KOHTPOIBL

59. §14. Tpuronomerpuueckue QYHKIIUN YUCIOBOIO apryMeHTa M3ydeHue HOBOTO ®poHTaTBHBIN
MaTtepuana ONpoc




60. | TpuroHOMeTpUUECKHE COOTHOLIECHHS OJHOTO apryMeHTa O3HakoMJIeHHUE C B3anMokoHTpoIL
HOBBIM MaTepHajIoM,
3aKpervieHne
H3YYEHHOTO.
61. | §15.TpuroHomerpuueckue GyHKIUHU YTIOBOTO apryMEeHTa W3yuenne HOBOTO YcTHBIlN onpoc
MaTepuaia
62. | §16.®yukums y=Sin X, ee CBOUCTBa, rpaduk O3HaKOMIICHHUE C ®poHTaAIBHBIH
HOBBIM MaTepHajioM, ompoc
3aKpervieHne
H3YUYEHHOTO.
63. DyHKIMs Y=COS X, € CBOWCTBA, rpaduK [TouckoBbIl WNup.koHTpOJIb
64. | [Noctpoenue rpaduxoB ¢pynkuu. [lonroroka K x/p O06001IeH e 1 B3aumMokoHTpoIH
cHUCTEMaTH3aLus
3HAHUU
65. | K/p Ne3 no reme «Tpuronomerpnyeckue GpyHKIIMI) KonTposnb 3Hanuit u K/p
YMEHUH
66. | Koppexkius 3HaHMi Nzydenne HOBOTO YcrHBIH ompoc
§17.I'padux pyaxmun y=mf(x) marepuaia
67. | Iloctpoenue rpadukoB GyHkumit Buga y=mf(x) [TonckoBbIi B3anMOKOHTpOIL
68. | §18.I'paduk dpynxmmn y=f(kx) O3HaKOMJICHHE C DpoHTATBHBIN
HOBBIM MaTepHaJIoM, orpoc
3aKperieHne
U3y4YECHHOTO.
69. | Iocrpoenwne rpadukos Gyrxrmii Buga y=f(kx) ITouckoBbIi WH1.KOHTPOIH
70. | §19.I'padmk TapMOHWYECKHX KOJICOAHUI N3ydeHne HOBOTO YcTHbIl onpoc
MaTepuaia
71. §20.DyHknus y=tg X, ee cBOMCTBa U Tpauk N3yueHue HOBOTO OpOoHTAIBHBIN
MaTepuaia orpoc
72. | ®ynknus y=cClg X, ee cBOHCTBa U rpaduk [IpoGemHBIit B3anmokoHTpoIh
73. §21.0yukuu y=arcsin x, y=arcos x N3ydeHne HOBOTO YceTHbIl onpoc
MaTepuana
74. | ®ynkuuum y=arctg x, y= arcctg x 3akperieHne 3HaHWHA B3auMOKOHTpOJIB
75. | II/p «Tpuronomerpuueckue GpyHKIHM Kommekcuoe Wnpa.xoHTpONH
MIpUMEHEHUE 3HAHUH,
YMEHUH, HABBIKOB
I'naBa |l. llepneHaAUKYJSIPHOCTH NPSAMBIX M MJI0cKocTei (20 4)
eab:

C(l)OpMI/IpOBaTB MNPpEACTABJICHHUA O NOHATHUAX NCPICHAUKYIAPHOCTH MTPAMBIX, HpﬂMOﬁ " IIJIOCKOCTH, IUIOCKOCTEH B IpOCTPAHCTBC

OBJIAACTh YMCHUAMU JJOKA3aTCJILCTBA IPU3HAKOB 1 CBOICTB MEPNCHAUKYIIAPHBIX ITPAMBIX U IUIOCKOCTEH 1 NPUMCHCHUSA UX B PCIICHUM 3a1a4

pa3BUBaTh HaI‘.]BI)IHO-O6pa3HOC MBIIUICHHUE, KYJIBTYPY p€4U, TCOMETPUUCCKYIO MHTYUIIHUIO, TBOPUCCKUC CIIOCOOHOCTH
H.]'laHI/III_)VCMbIe PE3YVJAbTATHI




IIpeaMeTHbIE:
3HaTh ONpeACIICHUS TePICHANKYIIPHOCTH MPSMBIX, TIPSIMOH U TIOCKOCTH, TUIOCKOCTEH, YTIIa MEXIy MPSMOM U IJIOCKOCTHIO, YTJIa MEXAY TJIOCKOCTSIMH B IIPOCTPAHCTBE.

VMeTh 10Ka3bIBaTh NPpU3HAKU NEPHEHANKYISIPHOCTU HpHMOﬁ 1 IUIOCKOCTH, ABYX HHOCKOCTCﬁ, HaxXOAWTb ABYI'PAHHBIC YIJIbI YEPE3 BEIININHBL JTIMHEWHBIX YIJIOB ¥ IPUMCHATDH

MOJIYYCHHBIC 3HAHUS MIPU PEUICHUU 33724
Metonpeamernbie (YYJ):

KOMMYHHUKATHUBHbIE. BCTYIIaTh B JMAJIOT, y4aCTBOBATh B KOJJICKTUBHOM O6Cy>K,Z[CHI/II/I npo6neM, CJIyl1aTh W CJIbIIIATH APYT Apyra ; € JIOCTATOYHOM ITOJTHOTON U

TOYHOCTBIO BBIPpAXKaTb CBOM B COOTBETCTBUH C YCIOBUAMH KOMMYHHKAIIUU

PeryjJsasTuUBHbIC: pa60TaTI> I10 COCTAaBJICHHOMY ILIaHYy, UCIIOJIb30BaTh JOIMMOJTHUTECIbHBIC UCTOYHUKHU I/IH(bOpMaHI/II/I, B TOM 4YHUCJIC I/IKT, IMOHHUMATDb IMO3HABATCIIbHYTO

Ocjib, B COOTBETCTBUU C KOTOpOﬁ PEryjaupoBaThb NponeCcC BbINMOJIHCHNA y'-IC6HI)IX JCUCTBUM

MO3HABATECJbHBIC: CTPOUTH JIOTHYCCKUEC LCTIU paCC}’)KILeHHﬁ, BI>I6I/IpaTI> OCHOBAHHA U KPUTCPUU IJId CPAaBHCHUA, KHaCCI/I(I)I/IKaI_II/II/I 00BEKTOB
JINYHOCTHBIE! (bOpMI/IpOBaHI/Ie HaBBIKOB aHAJIN3a CBOCH ACATCIIBHOCTH, CaMOaHa/In3a 1 CAMOKOHTPOJIA aHaJIn3a, TBOp‘-ICCKOﬁ MHUIIMAaTUBHOCTU U aKTHUBHOCTHU

76. §1.m.15-16.1leprieHnuKynsipHbIE TPSIMBIC B TpOcTpaHCTBE. [lapannenbHble npsMEIe, N3yuyeHnue HOBOTO OpOoHTATBHBIN
NePIEeHANKYJIISIPHbIE K MIOCKOCTH MaTepuaia KOHTPOJIb
77. I1.17.I1lpu3Haku nepneHaUKYIIPHOCTH MPSIMOM U IJIOCKOCTH N3yuyeHnue HOBOTO WNHn.xoHTpOIBL
MaTepraia
78. | Teopema o mpsMOM, EPIICHAUKYISIPHON K TIOCKOCTH O3HaKOMIIEHHE C OpOoHTATBHBII
HOBBIM MaTepHasioM, KOHTPOJIb
3aKpeTIICHHE
H3Y4YE€HHOTO.
79. Pemenue 3anau Ha NEpIEHAUKYISIPHOCTD OPSIMOI M TUIOCKOCTH 3akperuieHne 3HaHUMA ['pynnoBoi
KOHTPOJIb
80. | Pemenwue 3a7a4 o TOTOBBIM YepTEKAM [TouckoBbIit B3auMokoHTpoIB
81. | II/p mo teme «llepneHnuKyaspHBIEC NPSMBIE B IPOCTPAHCTBEY Kommiekcuoe O0yuaromas c/p
IIPUMEHEHHUE 3HAHUM,
YMEHUH, HABBIKOB
82. §2. 1.19-20.PaccrosiHue oT TOUKH A0 IIOCKOCTU. Teopema 0 Tpex NepneHIuKyaspax N3yueHnue HOBOTO OpoHTANBHBII
MaTepuaia KOHTPOJIb
83. | [1.21.Yroa Mexay NpsMOi U TUIOCKOCTHIO O3HaKOMJICHHE C ®dpoHTATBHBIN
HOBBIM MaTepHalioM, KOHTPOJIb
3aKperyIeHne
H3Y4E€HHOTO.
84. | Pemenue 3aa4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPICHIUKYIISIpax 3akperieHne 3HaHUHA I'pynnosoii
KOHTPOJIb
85. | Pemenue 3aga4u Ha yroa MexIy NPSMOH M INIOCKOCTBIO 3akpenueHre 3HaHUMN Wnpa.KoHTpONb
86. | Pemenue 3aga4 o roToBBIM YepTEKaM ITouckoBbIl B3anmokoHTpoIB
87. | II/p mo teme «TeopeMa 0 Tpex MEPIECHAUKYIISIPAX» Kommekcuoe Obyuaromas c/p
IIPUMEHEHUE 3HAHUM,
YMEHHH, HABBIKOB
88. §3.1m.22 JIByrpaHHbIi yroa N3ydenne HOoBOTO OpoHTATBHBIN
MaTepuana KOHTPOJIb




89. | [1.23.Ilpu3Hak nepneHaUKYISIPHOCTH ABYX IIOCKOCTEH N3ydenne HOBOTO I'pynmoBoi
Martepuaia KOHTPOJIb
90. | I1.24.IIpsiMOYTOJIbHBIN TApaUICIeTUIIC] O3HAKOMIICHHE C DpoHTATBHBIHN
HOBBIM MaTepUaJIOM, KOHTPOJIb
3aKpernyieHne
H3YYEeHHOTO.
91. | Pemienue 3aa4 Ha CBOWCTBA MPSIMOYTOJILHOTO TIapaJUIeIIeuea 3akperuicHrue 3HaHUI I'pynnosoii
KOHTPOJIb
92. Pemenue 3aga4d no roToBbIM YepTEKAM [TonckoBbI ITpoBepounast ¢/p
93. | Obobmaromuii ypok. Penrenue 3anau. 3aKkpemicHie 3HaHUH CaMOKOHTPOJIb
94. | Iloeropenue. [loaroroska K K/p O600mmenne u B3anMokoHTpOIH
CUCTEMaTH3aLus
3HAHUI
95. | K/p Ne3 no teme «IlepneHIuKyJIsIpHOCTH NPSIMBIX U TJIOCKOCTH» KoHnTposns 3HaHu# n K/p
YMEHUM
I'naBa 4. Tpuronomerpuyeckue ypapHenus (10 )
Henn:
e chopmupoBaTh IpEACTaBIECHNUS O PEIICHHN TPUTOHOMETPHUYECKUX YPaBHEHUH Ha YHCIIOBOH OKPY>KHOCTH, 00 apKCHHYCe, apKKOCUHYCE, apKTaHTeHCE,

ApKKOTAHTCHCE
® OBJAJICTh YMECHUSIMH PEUICHUS MPOCTSHIINX TPUTOHOMETPHUECKUX YPaBHEHHI M HEPABEHCTB C MIOMOIIBIO YUCIIOBON OKPYKHOCTH M (DOPMYI KOPHEH, PUMEHSS IPU
3TOM OCHOBHBIC METOAbI pemeHH;{ N
[ ] pa3BI/IBaTB JJOTHYCCKOC, MAaTEMATUYCCKOC MBIIIJIICHUC U I/IHT}/I/IHI/IIO, TBOp‘IeCKI/Ie CHOCO6HOCTI/I
Il1anupyeMble pPe3yJabTAThI
IIpeameTnbie: HOPMyIbI peIICHUH MPOCTEHIIMX TPUTOHOMETPHUUCCKUX YPABHEHHI U UX OCHOBHBIC METOJIbI PEIICHHS: BBEJICHUE HOBOI MEPEMEHHOM, pa3oKeHHe Ha
MHOXUTECIIHN, OZ[HOpOI[HBIe TpI/IFOHOMeTpI/I‘IeCKI/Ie ypaBHeHI/IH. YMCTI) HpI/IMeHSITb HOJ'Iy‘IeHHI)Ie 3HAHUS Ha HpaKTI/IKe HpI/I pemeHI/Ie 60.]166 CJIOXKHBIX ypaBHeHI/Iﬁ 158 HepaBeHCTB
Metonpeamernbie (YY/1):
® KOMMYHHUKATHBHBIE: C JIOCTATOYHON MOJTHOTON M TOYHOCTBIO BBIPAXKATH CBOM B COOTBETCTBUU C YCIOBUSIMU KOMMYHHKAIIMH, BCTYNATh B IMAJIOT, Y4aCTBOBAaTh B
KOJIJICKTHBHOM OOCYXJICHHH IMPOOJIEM, CAMOCTOSITEIEHO OPTaHU30BBIBATh yUeOHOE B3aMMO/ICHCTBHE B TPYIIIE; YYUTHCS KPUTHIHO OTHOCHTBLCS K CBOEMY MHEHHIO,
C IOCTOMHCTBOM ITPHU3HABATH OIIUOOYHOCTH CBOCTO MHEHUS U KOPPEKTUPOBATH €T0
® peryJsTMBHBIE: CTaBUTh YUCOHYIO 3a/1a4uy, COCTABJIATh IUIAH U MMOCJICIOBATEIBHOCTD JICHCTBHIA, CIIMYATh CIIOCO0 M PEe3yJIbTaT CBOUX JCUCTBUH C ATAIOHOM;
BBIITOJIHATH yT-Ie6HBIe 3aJaHus1, HC UMCIOIIHNEC OJJHO3HAYHOI'O peIHeHI/IH; HpOBOHI/ITB AHAJIN3 CHOCO6OB peIHeHI/ISI 3aa4u ¢ TOYKHU 3peHI/I$I nux paHI/IOHaHBHOCTI/I nu
SKOHOMUYHOCTH; BHIOMPATh, COTIOCTABJIATH U 00OCHOBBIBAThH CIIOCOOBI PEIICHIS 3a/1a4H
® MO3HABaTeJbHBIE: CTPOUTH JIOTHUECKHUE TIETIOYKH PACcCyKIEHUI; BHIONpaTh Hanbosee d(h(eKTUBHBIE CITOCOOBI PEIICHHUS 3a]]a41; BBIIEIATh U (POPMYITUPOBATH
Mpo0JIeMy; IIOHUMATh CYITHOCTh AITOPUTMUYECKUX NPEANICAHUN U YMEHHE JIHCTBOBATh B COOTBETCTBUH C MIPEUIOKEHHBIM aJITOPUTMOM
JInuHocTHBIE: OPMUPOBAHNE MOJIOKUTEIHHOTO OTHOIIICHHUS K yueOe, )keJaHue MpruoOpeTaTh HOBBIC 3HAHMSI, YMEHHSI, COBEPIIICHCTBOBATh HMEIOIIIEE.

96. | Koppekrus 3HaHMA Nzydenne HOBOTO OpoHTATBHBIN
§22.I1epBble npeacTaBIeHNs O NPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUH Marepuana onpoc
97. | Pemenue ypaBHeHuii Buya Cost=a, sint=a IlouckoBbIi B3anmokoHTpoIIB
98. | Pemenue ypaBHenuii Bugatgt=a, ctgt=a IMouckoBbIi YcTHBIH onpoc
99. | I[1/p mo Teme «PerieHne ypaBHEHHI» KommekcHoe WNua.xoHTpOIH
MIpUMEHEHUE 3HAHUH,




YMEHHH, HABBIKOB
100. | §23.PemieHre ypaBHEHHI METOIOM 3aMEHBI IEPEMEHHOM N3yuenune HOBOTO DpoHTATBHBIHN
MaTepuana OTpocC
101. | Pemienue ypaBHEHUI METOAOM pa3ioKeHHsI HA MHOKHUTEIH ITouckoBblit B3auMoKOHTpOIB
102. | OxHOpOIHBIE TPUTOHOMETPHUUECKUE YPAaBHEHUS O3HakoMIIEHHE C YcrHblil onpoc
HOBBIM MaTEpUAJIOM,
3aKpEIIICHHE
H3Y4EHHOTO.
103. | Pemienue ypaBHEeHUI pa3IM4HBIMU CIOCOOAMHU 3akperieHne 3HaHUM WHa.KoHTpONb
104. | IloBropenue. [ToaroroBka K K/p O600menne u B3anMokoHTpOIH
CUCTEMAaTHU3aLUs
3HaHUUI
105. | K/p Ne4 no teme «PenieHne TpUroHOMETPHYECKHX YPaBHEHHID» KonTposnb 3Hanuit u K/p
YMEHUU

I'napa 5. IIpeoOpazoBanusi TPUrOHOMETPUYECKHUX BblpaxkeHui (20 4)
Menn:
e copMHPOBaATH MIPEACTABICHHUS O TOXKIECTBEHHBIX IPEOOPA30BAHUSIX TPUTOHOMETPUUECKUX BBIPAKEHUI;
e OBJAETh YMECHUSIMH BbIBOAA M MIPAKTUIECKOTO MPUMEHEHHS IIMPOKOro Habopa TPUrOHOMETPUIECKUX (HOPMYJI;
®  DPa3BHUBATH JIOTHYECKOE, MATEMAaTHUECKOE MBIIUICHHUE U MHTYULHIO, TBOPUYECKUE CIOCOOHOCTH
Ilnanupyemble Pe3vJbTAThI

IIpeaMeTHBIE:
3HaTB BCC OCHOBHBIC TpI/IFOHOMeTpI/I‘IeCKI/Ie q)OpMy.HI)I: CYMMI)I nu paSHOCTI/I apFYMeHTOB, HBOﬁHOFO apryMeHTa, TIOHM>KCHUS CTCIICHU, CJIOXKCHHUA U HpOI/ISBe}leHI/IH

TPUTOHOMETPUYECKUX (DYHKIIHIA, BCIOMOTATEIBHOTO apryMeHTa. Y METh IPUMEHSATh OCHOBHBIC TPUTOHOMETpUYECKUE (POPMYIIBI, a TaK jke (POPMYJIbI IPUBEACHUS B
peoOpa3oBaHNM TPUTOHOMETPUIECKHIX BBIPAKEHUH
Metonpeamernbie (YY/1):
® KOMMYHHUKATHBHBIE: IUIAHUPOBATH OOIIUE CIIOCOOBI pa0OThI, Pa3IMYaTh CIIOCOO U PE3YNbTAT JCUCTBUH, COCTABIIATH IUIAH M MOCIISI0BATEIbHOCTD JACHCTBUN;
BCTYIATh B JIMAJIOT, YYaCTBOBATh B KOJUICKTUBHOM OOCYKJICHHH MTPOOJIEM; IIPOSBIIATH TOTOBHOCTh K 00CYKICHHIO Pa3HBIX TOUYCK 3PCHHS U BBIPAOOTKE OOIIUX
HO3ULIMHI
® peryJsiTUBHBIE: CTABUTh YIEOHYIO 3a/1a4y, COCTABIIATH TUIAH U MOCIIE0BATENBHOCTD JEHCTBHIA; CIIMYATh CITIOCOO U PE3YJIbTAaT CBOMX JICHCTBHUI C ATAJIOHOM;
MPEoI0JIeBaTh TPYAHOCTH B 00YUIEHUH Yepe3 BKIIFOUEHHE B HOBBIC BUIBI ICATEIHHOCTH
® NoO3HABaTeJbHbIE: CTPOUTH JIOTHUECKUE IIETTOUKH PACCYKICHHI ; BRIOUpaTh Hanboee 3P PeKTUBHBIC CIIOCOOBI PEIICHHUS 3a1a4H; BRIIACIATL U (GOPMYIHPOBATH
po0JIeMy; YCTaHaBIUBATh IPUUYUHHO-CIICICTBEHHBIE CBSI3U

JInuHOCTHBIE!
dopMupoBaHKEe HaBbIKa 0CO3HAHHOTO BhIOOpa Hanbosee 3QPeKTHBHOrO crocoda pelIeHus]; MPOSIBIATH CIIOCOOHOCTh K CAMOOIIEHKH CBOMX JICHCTBHM, IIOCTYIIKOB
106. | Koppekuus 3HaHHH Nzydenne HOBOTO OpoHTATBHBIN

§24.CuHyc 1 KOCHHYC CYMMBI 1 pa3HOCTH apTyMEHTOB Marepuana onpoc
107. | YnpouieHue BoIpaKeHU 3akpenueHne 3HaHUMN B3anmokoHTpoIIb
108. | Pemenue ypaBHeHuil o GopMyse CyMMBI M Pa3HOCTH apryMEHTOB IlouckoBbIi Wnpa.KoHTpONb
109. | §25.TanreHc cymMMbl M pPa3HOCTH apryMEHTOB N3ydenne HOoBOTO OpoHTATBHBIN

MaTtepuaia orpoc

110. | VapoieHue BeIpaKeHHI 3akperuicHrne 3HaHUI B3anMokoHTpOIH




111. | §26.@opmMynbl IpUBEIECHUS O3HaKOMJIEHHE C HOBBIM | Y CTHBIH ONpoC
MaTepHaJIoM,
3aKperieHne
W3YYEHHOTO.
112. | Jloka3ateiabCTBO TOXKICCTB [TpoGieMHBIi WHp.xoHTpOIH
113. | §27.0opmyiibl ABOHHOTO apryMeHTa Wzydenne HOBOTO DpoHTATBHBIH
MaTepuaia o1poc
114. | ®opmyInbl TOHWKEHHSI CTETIEHH 3akpenieHne 3HaHUH B3anMOKOHTpOIb
115. | I/p mo teme «I[Ipumenenue Gopmym» Kommnekcnoe WNun.xoHTpOIH
NMpUMEHEHNE 3HAHUH,
YMEHHI, HABBIKOB
116. | §28.®opmyisl mpeoOpa3oBaHUsl CYMMBI TPHTOHOMETPUYECKUX (QYHKLUH B O3HakoMJIeHHUE C YcTHBIl onpoc
pOU3BEICHHUE HOBBIM MaTepHaJIOM,
3aKperieHne
U3yYCHHOTO.
117. | Pemienue ypaBHeHUH, puMeHsst HOPMYITBI [TouckoBbIi B3anmokoHTpoIb
118. | YnopomeHue BeIpaKeHUI 3akperyieHre 3HaAHUH Wupa.xoHTpOIH
119. | §29.IlpeoOpazoBanue MpoU3BeIeHUI TPUTOHOMETPHUYECKIX (YHKIIHA B CyMMBI Nzydenne HOBOTO OpoHTATBHBIN
MaTepuaia orpoc
120. | HaxoxJieHHE 3HAUCHUI BBIPAYKESHUS 3aKperuieHne 3HAHHM B3auMokoHTpOIH
121. | §30.ITpeobOpa3zoBanue Boipaxkenus Asin X + Bcos X k Buay Csin (X+t) W3yuenne HOBOTO YcTHBIN omnpoc
MaTepuaia
122. | §31.Pemenue ypaBHeHuil pa3ioskeHHEM Ha MHOXKUTEIH O3HaKoOMIIEHHE C OpOoHTATBHBIN
HOBBIM MaTepHajoM, orpoc
3aKperieHne
H3YYEHHOTO.
123. | Penrenue ypaBHeHUH YHHBEpCAIbHOM MOJCTAHOBKON ITouckoBblit WNHI.KOHTPOJIBL
124. | [oeropenwue. [ToaroToBka K K/p O600mieHne n B3anmMokoHTpoOIH
cUCTEeMaTH3aLus
3HaHUI
125. | K/p Ne 5 no teme «IIpeodpazoBaHne TPUrOHOMETPHYECKHX BbIPAKEHUi» KonTpouns 3nanuit u K/p
YMEHUM
I'nmaa ll11.Muororpannnku (12 4)
Henn:

H[)e)lMeTHLIeZ 3HATb MMOHATHUA MHOTOTPAHHOI'O YIJia U BBIITYKJIOTO MHOTOI'paHHUKA, TCOPEMY Bﬁnepa, BUABI MHOT'OT'PAHHUKOB (an3Ma, nupamMuaa, yCCUCHHas HI/IpaMI/I):[a),

C(i)OpMI/IpOBaTB IMpeaACTaBJICHUA 00 OCHOBHBIX BUJaX MHOI'OrpaHHUKax U Uux CBOﬁCTBaX; paccMOTPETh NpaBUJIbHBIE MHOT'OT'PaHHUKHN
OBJIaACTh YMCHUEM IIPUMEHCHHU A N3YyYCHHBIX CBOICTB B PEIICHUM 3a1a4, BBIYUCIICHUA nnomaﬂeﬁ IOBEPXHOCTHU
pa3BUBATh JIOT'MYECKOEC, MATEMATUUYCCKOC MBIIIJICHUEC U UHTYUIHUIO, TBOPUCCKHUE CIIOCOOHOCTH

HﬂaHI/IDVCMbIe peE3vJabTAaThI

CBOIiCTBa MMPpaBUIBHBIX MHOT'OI'PAHHUKOB U 3JICMCHTLI UX CUMMCTPUH. Vmerb MNPUMCHATH TCOPEMY Sﬁnepa " €C IPUJIOKCHU, CBOICTBa MHOT'OI'PaHHUKOB K PCIICHUIO 3a/1a4

,BBIYUCIIATH IJIOIIAaN HOBerHOCTeﬁ MHOT'OI'PaHHUKOB




MetonpenmerHsbie (YYJ):

KOMMYHHUKATHBHBIE. BCTYIIATh B JIUAJIOT, Y4aCTBOBATh B KOJJICKTHBHOM OOCYKJICHUH IPOOIIEM; C IOCTATOYHOM TIOJTHOTOM M TOYHOCTHIO BHIPaXKaTh CBOU B

COOTBETCTBUU C YCIIOBUAMHU KOMMYHHKaIIUN

PeryjasiTuBHbIE. pa60TaTL 110 COCTAaBJICHHOMY ILUIaHYy, UCIIOJIB30BATH JOMOJHUTEIIbHBIC HCTOYHUKHU I/IH(I)OpMaLII/II/I, B TOM 4YHUCJIC I/IKT, IOHUMATh NMMO3HABATCIbHYIO

11eJTh, B COOTBETCTBHHU C KOTOPOI PETYINPOBAThH MPOIIECC BEITIOIHEHUS yUeOHbBIX JeHCTBUH

MO3HABATEJIbHBIC. CTPOUTH JIOTHYCCKUEC LCTIU paCC}’)KILeHHﬁ, BI>I6I/IpaTI> OCHOBAHHA U KPUTCPUU JId CPAaBHCHUA, KHaCCI/I(I)I/IKaI_II/II/I 00BEKTOB
JINYHOCTHBIE! (bOpMI/IpOBaHI/Ie HOTpe6HOCTI/I HpI/IO6peTeHI/I}l MOTHBAIIU K IPOLECCY O6y‘lCHI/I$I, HAaBBIKOB OpraHu3allvy aHaJin3a CBOCH ACATCIIbHOCTU,; YMCHU A

KOHTPOJIMPOBATH MPOIIECC U PE3YNIBTAT NEATEIHHOCTH

126. | Koppekiius 3HaHHA N3zyuenne HOBOTO ®poHTaAIBHBIH
§1.1m.25-26.1loHsiTHE MHOTOTpaHHHUKA Marepuana KOHTPOJIb
127. | I1.27 Ilpusma. [1nomaas mOBEpXHOCTH MPU3MBI. N3yuyeHnue HOBOTO OpOoHTAIILHBIN
MaTepuaia KOHTPOJIb
128. | Pemenue 3a7a4 Ha BEIYHCIICHHE TUTOIIAIN IIOBEPXHOCTH MPU3MBI 3akpervieHue 3HaHUi I'pynnosoii
KOHTPOJIb
129. | I/p mo Teme «IIpu3zmar KommnekcHoe [TpoBepounas ¢/p
NPUMEHEHUE 3HAHUM,
YMEHUH, HABBIKOB
130. | §2.m.28.IIupamuna. W3yuenne HOBOTO OpoHTANBHBIN
MaTepuaia KOHTPOJIb
131. | I1.29.1lpaBunbHas nupaMuaa IlonckoBbIit BzanmokoHTpOIH
132. | Pemenue 3amaq no Teme «llupamumar 3akperieHre 3HAHUH ['pymmoBoii
KOHTPOJIb
133. | C/p no teme «Ilupamumar Kommnekcnoe Obyuaromas c/p
MIPUMEHEHUE 3HaHUH,
YMEHHH, HABBIKOB
134. | I1.30.Yceuennas nupamuaa. [ioimaas moBEpXHOCTH YCEUCHHOM MHPaMHU/IbI O3HaKOMIJIEHHE C DpoHTATBHBIHN
HOBBIM MaTepHajoM, KOHTPOJIb
3aKperieHne
U3y4YEHHOTO.
135. | §3. m.31-33.Cummetpus B mpocTpancTie. [IoHATHE PAaBUIIEHOTO MHOTOTPaHHHUKA Nzydenune HOBOTO OpoHTATBHBIN
MaTepuaa KOHTPOJIb
136. | [loBropenume. IloaroroBka K K/p O600uienue n B3anmokoHTpoIB
cUCTEMaTH3aIus
3HaHUI
137. | K/p Ne4 no teme «MHOrOrpanHHuKm» KonTposnb 3Hanui u K/p
YMEHHH
I'naBa |1V. BekTopsl B mpocTpaHcTBe (6 1)
enn:

C(l)OpMI/IpOBaTB MMpEACTABJICHHA O BEKTOpPaxX B IPOCTPAHCTBE, Z[eﬁCTBPISIX HaJl BEKTOpaMu

OBJIAACTb YMCHHUEM BBIIIOJIHCHUA HeﬁCTBHﬁ HaJ BEKTOPpAaMU U MPUMCHSATHL BEKTOPBI IPHU PCHICHUU 3a1a4
Pa3BUBATL JIOTHYCCKOC, MATCMATHYCCKOC MBIIIJICHHUC U UHTYUIIUIO, TBOPYCCKUC CITOCOOHOCTH




IlnanupyeMblie pe3yabTaThl

IIpenMeTHbIE:
3HaTh ompeAeNeHNs U WILTIOCTPUPOBAThH TOHATHS BEKTOPA, €r0 JITUHBI, KOJUICHHAPHBIX, PABHBIX, KOMIIAHAPHBIX BEKTOPOB, YMETH BBHITIONHATH ACUCTBUS Ha/l BEKTOPaMH,

pasnoKeHHe BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM, JOKa3bIBATh TEOPEMbI O BEKTOPAaX U MPUMEHSITh UX IIPU PEIICHUH 3a/1a4
Metonpenmetnsblie (YYJ):
¢ KOMMYHHUKATHBHBbIE. BCTYIaTh B AUAJIOT, Y9aCTBOBATh B KOJUIEKTUBHOM OOCYKIECHUH ITPOOIIEM; TIPOSBIISITh TOTOBHOCTE K OOCYKICHUIO Pa3HBIX TOUEK 3PEHHS U
BBIPaOOTKE OOIINX TTO3HITHIA
® peryJsiTUBHBIE. COCTABIIATH IUIAH U MOCIIEAOBATEIILHOCTD ACHCTBUN; CINYATh CIIOCO0 U PE3yJIbTAaT CBOUX JICHCTBHIA C 3aJJaHHBIM 3TAIOHOM
® MO3HABaTeJIbHBIE: BBIIBUTATh U 00OCHOBBIBATH THIIOTE3bI, MPEJIaraTh COCOOBI UX MMPOBEPKU
JIndHoCTHBIE! (hOPMUPOBAHUE MOTPEOHOCTH MTPUOOPETCHHUS MOTHBALIUU K TIPOIECCY O0YUCHHMS, HABBIKOB OPraHU3AIMU aHAJIN3a CBOCH JCSITEILHOCTH; YMEHUS
KOHTPOJIMPOBATH MPOIIECC U PE3YJIBTAT NCATEIBHOCTH

138. | Koppekiius 3HaHHi N3zyuenne HOBOTO ®poHTaAIBHBIH
§1.1.34-35.1loHATHE BEKTOPOB. PAaBEHCTBO BEKTOPOB Marepuana onpoc

139. | §2.1.36-37. Ciio’keHUE U BRIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. O3HaKOMIICHHE C YcTHBIH ompoc
HOBBIM MaTepHajioM,
3aKperieHne
U3yYCHHOTO.

140. | [1.38.YMHOXEHHE BEKTOpa Ha YKcia W3yuenne HOBOTO B3anMokoHTpOIL
MaTepuaia

141. | §3.1.39-40. Komrranapusie BekTopa. [IpaBuino mapamienenumnena Nzydenne HOBOTO OpoHTATBHBIN
MaTepuaia ornpoc

142. | [1.41.PaznoxeHnne BEKTOpa MO TPEM HEKOMIUTAHAPHBIM BEKTOPAM. O3HaKOMJIEHHE C B3aumMokoHTpOIB
HOBBIM MaTepHaJIoM,
3aKperieHne
U3y4YEHHOTO.

143. | 3a4er no Teme «BeKTOPHI B IPOCTPAHCTBE) KonTposnb 3Hanuit u CaMOKOHTpOJTb
YMEHUU

I'naBa 6. KomiuiekcHbie uncia (9 4)
Menn:
e chopmupoBaTh IpEACTABICHUS O KOMIUIEKCHBIX YUCIAX, NEHCTBHUIX HaJl HUIMH
® OBJIaJIETh YMEHHUEM BBINOJIHEHUS IEUCTBUIA HAJl KOMIUIEKCHBIMU YHCIaMHU
®  pa3BUBATh JIOTHYECKOE, MATEMAaTUIECKOE MBIILICHHE U MHTYUIIHIO, TBOPYECKUE CITOCOOHOCTH
Ilnanupyemble pe3yJbTaThl

IIpeaMeTHbIe:

3HaTh onpezeiicHHe KOMIUIEKCHOTO YMCIa. Y METh H300pakaTh KOMILICKCHOE YKC/IO B KOOPAMHATHON IUIOCKOCTH; PelliaTh KBaIPaTHbIC YPABHEHHUS C KOMILJICKCHBIMHU
YHUCJIaMH, BO3BOIAUTH B CTCIICHb
Metonpeamernblie (YVY/):
® KOMMYHHUKATHBHBIE. YMETh MPEACTABJIATh KOHKPETHOE COACPIKaHNE U COOOIIATh €ro B MMCbMEHHOM U YCTHOH (hopME; : ¢ JOCTATOYHOM IMOJTHOTON M TOUHOCTHIO
BbIpa’kaTb CBOM B COOTBETCTBUU C YCIIOBHUAMH KOMMYHUKAIIUU
o perHHTHBHLIe: CaMOCTOATCIIBHO (1)OpMy.HI/Ip0BaTB IMO3HABATCJIbHYIO IEJIb U CTPOUTH HeﬁCTBHﬂ B COOTBETCTBHU C Heﬁ, OLICHHBATh )IOCTI/IFHYTI)Iﬁ pe3yabTaTt
e [03HABaTeJbHbIE. YMETh BRIOMPATh O0OOIEHHBIC CTPATETHN PEIICHUS 3a/1a4H; BBIICIATH 0000IMEHHBIN CMBICT B (POPMANBHYIO CTPYKTYPY 3a4a9d; ONPEICIIATh




OCHOBHYIO U BTOPOCTEIICHHYI0 HH()OPMAIIHIO
JInyHocTHBIE: GopMUpOBaHKE MOJOKUTEIIBHOTO OTHOIIEHUS K U3YYEHUIO, KellaHUe IPHOOpPETaTh HOBBIC 3HAHUS, YMEHUS, COBEPIICHCTBOBATH HMEIOIIEE.

144, | §32.IloHATHE KOMIJIEKCHOTO YHCIIa N3yuyeHnue HOBOTO OpOoHTAIILHBIN
MaTepuaia 0Tpoc

145. | ApudmeTrndeckue onepariy Hal KOMIDICKCHBIMH YHACIaMHU O3HAKOMIICHHE C B3anMokoHTpOIH
HOBBIM MaTEepHAaJIOM,
3aKpernyieHne
H3Y4EHHOTO.

146. | §33.KoMIuteKCHbBIC YUCIIa U KOOPAUHATHAS IIIOCKOCTh Nzydenne HOBOTO DpoHTATBHBIH
MaTepuaia ornpoc

147. | §34.Tpuronomerpuyeckas ¢popma 3aluci KOMIJIEKCHOTO YHCIIa O3HaKkoMIIEHHUE C YcTHBI onpoc
HOBBIM MaTepHAaJIOM,
3aKperieHne
H3YYEHHOTO.

148. | Ynpouenue Boipaxkenuii. Tect Kommekcuoe Wna.koHTpONb

NPUMEHEHUE 3HAHUM,
YMEHUH, HABBIKOB

149. | §35.KoMIuieKkCHBIC YuCIia U KBaIpaTHBIC YPABHECHUS Nzyuyenue HOBOTO DpoHTATBHBIHN
MaTepuaa ornpoc

150. | §36.Bo3Benmenne KOMIDIEKCHOTO YHCIIa B CTETICHD Uzydenne HOBOTO
Marepuana

151. | UzBneuenne KyOMUECKOTO KOPHS U3 KOMILICKCHOTO YHCIa O3HaKOMJIEHHE C B3aumMokoHTpOIB
HOBBIM MaTc€puaiom,
3aKperieHne
M3YYEHHOTO.

152. | K/p Ne6 no teme «KoMmjieKkcHbIe YHCT» Kontpons 3HaHM 1 K/p
YMEHUU

I'nasa 7. lIponzBoanas (28 4)
Menn:

e chopMHPOBATH MPEJCTABICHUS O MPEJeNiaX YHCIOBOW MTOCIIEA0BATEIBHOCTH B ()YHKIIUH , O IPOU3BOAHON (D)YHKIINY; OBJIJICHUE YMEHUEM BBIUYUCIICHHS
MPOU3BOJIHBIX U UCCIIENOBAHUSA (1)yHKIII/II/I C TTOMOIIBIO MPOU3BOIHON

e  OBIIQJIETh YMEHUSIMH NPUMEHEHUS aJrOpUTMa HAXO0XKICHUS IPOU3BOAHOMN, BEIUUCISATH IPOU3BOIHBIE U MPAKTUYECKOr0 MPUMEHEHUS IPOU3BOIHOM ISt
WCCIIeIOBAHUS CBOMCTB (DYHKITUIT M TOCTPOCHUS TPadHKOB;

®  pa3BUBATH JIOTHYECKOE, MATEMaTHIECKOE MBIILICHHE U MHTYUIIHIO, TBOPYECKUE CITOCOOHOCTH

Ilnanupyemble pe3yJbTaThl

IIpenMeTHbIE:

3HaTh onpeAeNeHus Mpeiena YUCIOBON OCIeI0BaTeIbHOCTH, Ipeiena QYHKIUN Ha OECKOHEYHOCTH U B TOUKE, ONPEIeIICHUS POU3BOTHON (YHKIUH, €€ TeOMETPHUISCKUN
1 GU3NYECKHUI CMBICT; TIpaBUIIa U (POPMYJIbI BEIYMCIICHUS IPOU3BOJIHBIX; YPAaBHEHHUE KacaTeIbHOU K rpaduKy QYHKIUU. Y METh IPUMEHSTh MOTYYCHHbIC 3HAHUS IS
uccie0Banus (YHKIMH HA MOHOTOHHOCTh, HAX0XICHUST HAMOOJIBIIIET0 U HAMMEHBIIIET0 3HAYCHHH, PELICHHS 33/1a4 Ha ONITUMAaTH3AIIHIO.

MeTtonpeameTnbie (YVY]):

¢ KOMMYHHKATHUBHBbIC. OIMCHIBATH COACPKAHNUE COBEPIIACMBIX I[eﬁCTBHﬁ C IICJIBIO OpUCHTAlIN Hpe,I[MCTHO-HpaKTI/I‘leCKOﬁ WA MHOH JCATCIbHOCTH, C I[OCTaTO‘-IHOﬁ




JIMYHOCTHBIE: @OpMHpOBaHI/IC TTOJIOKUTECJIIBHOI'O OTHOIICHUS K U3YUCHUIO, KCJIAHNUEC HpI/IO6peTaTL HOBBIC 3HaHUA, YMCHH, COBECPIHICHCTBOBATH MMCIOLICC.

IIOJIHOTOH M TOYHOCTBIO BbIpaKaTb CBOU B COOTBCTCTBHU C YCIIOBUAMU KOMMYHHKAIIUHU, BCTYIIaTh B JUAJIOT, YIaCTBOBATH B KOJUICKTUBHOM 06CY)K,Z[€HI/II/I HpO6J’ICM

MPOSIBIISITH TOTOBHOCTh K OOCYKJICHUIO Pa3HBIX TOUYEK 3PEHUSI U BHIPAOOTKE OOIIVMX ITO3UITHI

PEryJasiTUBHbIC. IOHUMATh IO3HABATCIIbHYIO I€JIb, COXPAHATH eé IIpH BBIIIOJTHCHUH y‘IC6HLIX HeﬁCTBHﬁ, PETYIMpPOBATh BECH MMPOUECC UX BBINTOJHEHUA U YETKO

BBIIIOJIHATH Tpe6OBaHI/I$I MIOCTaBJICHHOM 3a1a49u

nmo3HaBaTe/JIbHbIC. YMCTh BI>I6I/IpaTI> O606HICHHI>IC CTpaTeruu pCuICHUA 3aJa4u,; BbIACIIATH O606III€HHI>II71 CMBICII U (bopMam)Hy}o CTPYKTYPY 3aaa4u; ONpCaACIATh

OCHOBHYIO U BTOPOCTCIICHHYIO I/IH(I)OpMaIII/IIO; OCYIICCTBJIATH IOUCK U BBIACIICHUA HCO6XOI[HMOI>'I I/IH(l)OpMaHI/II/I

153. | Koppekiius 3HaHHi Nzydenne HOBOTO DpoHTATBHBIH
§37. Yncnosas mocieq0BaTeIbHOCTD U CIIOCOOBI €€ 3aaHusl MaTepuaa ornpoc
154. | CpoiicTBa YMCIOBBIX MOCIEAOBATEIBHOCTEH O3HakoMJIeHHE C B3anMoKkoHTpoOIL
HOBBIM MaTepHaJIOM,
3aKperIeHne
U3yYCHHOTO.
155. | §38.0mpenenenue npezesa mocie10BaTeIbHOCTH W3zydeHue HOBOTO YcTHBIH Onpoc
MaTepuaia
156. | CpoiicTBa CXOMIIMXCS TTOCIIEA0BATEIHHOCTEH O3zHakoMIIeHHE C Wupa.xoHTpOIH
HOBBIM MaTepHajioM,
3aKperieHne
W3YYEeHHOTO.
157. | §39.00lpenen ¢yHKIMH HA OSCKOHEUHOCTH W3ydeHue HOBOTO DpoHTATBHBIN
MaTepuaia ornpoc
158. | llpupamenue aprymenTa, npupaiieHue GyHKIuu 3akperieHre 3HaHUH B3anmokoHTpoIh
159. §40.3agauu, npUBOIAIIME K TOHATHIO IPOU3BOIHOM O3HaKOMIIEHHE C VYceTHBI ompoc
HOBBIM MaTepHaJoM,
3aKperieHne
H3YYEeHHOTO.
160. | Onpenenenue MPOU3BOTHON ITonckoBEIH Wupa.koHTpOIH
161. | §41.Dopmynsl auddepeHIrpoBaHus Nzyyenue HOBOTO DpoHTATBHBIHN
MaTepuaia ornpoc
162. | IlpaBuna guddepeHpoBaHus 3akpenueHne 3HaHUN B3anMokoHTpoIIB
163. | IloHsATHE M BBIYMCIEHUE TPOU3BOIHOM N-TO MOPSIKa ITounckoBbIl Wnpa.KoHTpONb
164. | §42.InddhepeHnpoBaHue CIOXKHON HYHKIUH O3HaKkoMIIEHHE C YcTHbIl onpoc
HOBBIM MaTepHaJIoM,
3aKperieHne
H3YUYEHHOTO.
165. | JIuddepenmporanne o0paTHoi GyHKIIMN 3aKperuieHne 3HAHWMA B3anMokoHTpOIH
166. | §43.KacarenbHas k rpaduky QyHKIIUH N3yyenue HOBOTO DpoHTATLHBIHN
MaTepuaa ornpoc
167. | YpaBHenue kacarenbHo K rpaduky GpyHKmu 3akpenueHre 3HaHUMN YcTHbI onpoc
168. | IpubnmkeHHOE 3HAYEHUE YHUCIIOBOTO BBHIPAYKCHHMSI ITouckoBbIi Wupa.koHTpOJIb
169. | IloBropenue. [Toaroroska K K/p 00600611eH e 1 B3anMOKOHTpOIIb




cUCTEeMaTH3aLus
3HaHUI
170. | K/p Ne7 no teme «IIpou3Boanasi» Kontposs 3nanmii u K/p
YMEHUN
171. | Koppekuus 3HaHHN N3ydenune HOBOTO OpoHTANTBHBIN
§44 VccrienoBanne GyHKIHUHA HAa MOHOTOHHOCTH Marepuaisa OTpocC
172. | IlpuMeHeHHE IPOU3BOIHOM IS TOKA3aTEIbCTBA TOXKIECTB U HEPABCHCTB 3akpervicHiue 3HaHUI B3anMoKOHTpPOJIb
173. | §45.I'opusoHTaNbHAs, BEpTUKATIbHAS aCUMIITOTA N3yuenune HOBOTO VYcTHBIN Ompoc
MaTepuaa
174. | lloctpoenue rpaukoB HyHKITHIA 3akperuicHrue 3HaHUI WHI.KOHTPOIH
175. | §46.HambGonpiee n HauMeHbIlIee 3HAYEHNE HETIPEPHIBHON (PYHKIINN Ha IPOMEKYTKE O3HAKOMIICHHE C DpoHTATBHBIH
HOBBIM MaTepHajioM, ompoc
3aKperieHne
H3YYEHHOTO.
176. | 3agaum Ha HanOoJbIlIee M HANMEHbBIIIeE 3HAUeHNE (DYHKIHN ITonckoBbIi BsanmokoHTpoITh
177. | I1/p no Teme «Haubombiiee, HauMeHbIlIee 3HAUCHUE HDYHKIUI Kommekcuoe B3aumokoHTpoIh
IIPUMEHEHUE 3HAHUM,
YMEHUH, HABBIKOB
178. | Pemenue 3amaq 3akperieHre 3HaHUN Wupa.xkoHTpOIH
179. | Pemienue 3agau, MoAroToBKa K K/p O600uieHue n B3auMokoHTpOIL
CHUCTEeMaTHU3aLU
3HaHUI
180. | K/p Ne8 mo teme «MccnenoBanue pyHKIHM» KonTposnb 3HaHu# n K/p
YMEHUM
I'naBa 8. KomonnaTopuka n BeposiTHOCTS (8 1)
Henn:

c(hopMHUPOBaTh MPECTABICHHUS KOMOMHATOPHBIX 3ajauax
OBJIAJICTh YMCHHSIMH PEIICHMsI KOMOMHATOPHBIX 3a7[ad Pa3InYHOI0 BUIa

Pa3sBUBATh JIOTHYCCKOEC, MATEMATHYCCKOC MBIIIIJICHHUC U UHTYUILIUIO, TBOPUYCCKHUE CII0OCOOHOCTH
ILnaHupyeMble pe3yabTAThl

IIpenMeTHbIE:
YMeTh penate KOMOWHATOPHBIE 331241

MetonpeamerHnsbie (YYJ):

® KOMMYHHUKATHBHBIE. IUIAHUPOBATh OOIIUE CIIOCOOBI pa0OThI, Pa3IMYaTh CIIOCOO U PE3yNbTaT ASHCTBUH, COCTABIIATH IJIAH M MOCJISI0BATSIbHOCTD ACHCTBUN
e peryJisiTUBHBIE. CTAaBUTH YICOHYIO 33a/1a4uy, COCTABIISITH IIAH M TIOCIEAOBATEILHOCTD ICHCTBHIA, CITMYATh CIIOCO0 U PEe3yJIbTaT CBOMX JEHCTBUH C 3TAIOHOM;
MIPEOI0JIEBATh TPYAHOCTH B OOYYCHUHN Yepe3 BKIFOUECHUE B HOBBIC BHIIBI IEATCITLHOCTH
* [O03HABaTeJbHbIE: CTPOUTH JIOTHUYECKUE IIETIOYKU PACCYXKIACHUI
JlnuHocTHBIE: (hOPMUPOBaHUE HABBIKA OCO3HAHHOTO BbIOOpa Hanbomee A(h(heKTUBHOTO CIIOCO0a PEIIeHUs ; TIPOSIBIATH CIOCOOHOCTD K CAMOOIICHKH CBOUX JICHCTBHIA,
MIOCTYIIKOB

181. | Koppekuus 3HaHMA
§47.IlpaBuno ymuoxxenus. KoMOWHATOpHEIE 330291

N3yuyeHnue HOBOTO
MaTepuana

DpOoHTAIBHBIN
OIpocC




182.

[lepecTaHoBKH U (HaKTOPHUAIBI

3akperuieHre 3HaHUM

B3anmokoHTpoIIB

183. | §48.Bb100Op HECKOJIBKHX 3JICMEHTOB O3HaKOMJICHHE C VYcTHBIH ompoc
HOBBIM MaTEepHAaJIOM,
3aKperieHne
H3YYEHHOTO.
184. | bunomuHagbHBIC KOIDDHUIUECHTHI 3akperuicHrue 3HaHUI WH1.KOHTPOIH
185. | §49.Cnyuaiinble COOBITHS ¥ UX BEPOSITHOCTH Nzydenne HOBOTO DpoHTATBHBIH
MaTepuaa oIpoc
186. | Pemenne koMOMHATOPHBIX 33134 [IpakTuKym B3anmokoHTpoIIb
187. | IloBropenue. [loaroroska k k/p. O600mmenne u B3anMokoHTpOIH
cUCcTeMaTH3aLus
3HaHUUI
188. | K/p Ne9 no teme «KoMOMHATOPHKA M BEPOSITHOCTH)» KonTposnb 3Hanuit u K/p
YMEHUU
IToBTOpEHUE
189. | Monaynb IEHCTBUTEIBLHOIO YHCIIA
190. | CpoiicTBa QyHKIHIA
191. | Tpuronomerpuueckne GyHKIHA
192. | I'paduku TpUrOHOMETpHUYECKUX (DYHKITHHA
193. | ®opmyIbl TPUTOHOMETPHUECKUX YpaBHEHHH
194. | Penienue TpUrOHOMETPUUECKUX YPaBHEHHH
195. | UToroBasi k/p (MPOMeKyTOYHASI ATTECTAIMS)
196. O06o0menne u B3anMokoHTpoOIH
197. | PeuieHue TeKCTOBBIX 3a71a4 CHCTEMATH3aIMs 3HAHUH
198. | AKCHOMBI CTEpEOMETPHH .
199. | Penrenue 3aja4 o roTOBEIM YepTekKaM KOHTpvom’ SHAHIH 1
200. | INapannensHble MPsIMBIE YMCHHH Mu.koHTpOs
201. | llepieHaUKyISpHBIE TPSMbIS
202. | Teopema o Tpex MepIEHANKYIAPAX
203. | Ceuenus Gpuryp B mpOCTpaHCTBE
204. | IlocTtpoeHue ceueHMit
205. | BekTopbl B IPOCTPAaHCTBE
206. | Beruncienune npou3BoAgHON GyHKIUU
207. | YpaBHeHHE KacaTelbHOU
208. | Uccnenosanue GyHKIUI U TOCTpOEHHE TPAQHKOB
209. | Urorosoe noBropeHue
210. | O6o6matonmii ypok
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