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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mnporpamma 1no MaremMaThke JUIsl CpeAHero oomero oOpa3oBaHUs
pazpaboTana Ha OCHOBE (YHIAMEHTAIBHOTO siipa o0OImero ooOpa3oBaHUsS H B
coorBercTBUM ¢ TpeboBaHUAMU PI'OC K cTpyKType M pe3yibTaTaM OCBOCHUSI OCHOBHBIX
o0pa3oBaTeNpHBIX IpOrpamMM cpegHero ooOumiero oOpasoBaHus. B Hux coOmromaercs
MIPEEMCTBEHHOCTD C MPUMEPHOI paboueii mporpaMMoii OCHOBHOTO 00IEro 0Opa3oBaHuUs.

Jus  peanmmzaruu  pabouyelt  MpPOrpaMMbl  UCHONB3YETCSl  y4eOHO-
METOAUYCCKUNU KOMIIIEKT, BKJTFOUATOIITHIA:

1. Amumos II.A. AnreOpa u Havana aHanu3a. Yueouuk st 10-11 knaccos
obmieobpaszoBarenbHbIXyupexxaeHuii. M., «[Ipocsemenue», 2017.

2. Teomerpus 10-11. YueOuuk s odmieoOpa3oBarenbHbIX yuapexaeHui. JI.C.
ArtanacsH [u np.]. -M.: [Ipocsemienue, 2014.

3. BypmuctpoBa T.A. Anrebpa u Havasna MaremMarndeckoro anammsza. 10 -
11 knaccel. Pabounenporpammsl o011e00pa3oBaTeIbHbIX yUpexkaeHHH. M.,
«IIpocsemenuey, 2018.

4. bypmuctposa T.A. I'eomerpus. 10 - 11 kmaccel. Paboune mporpaMmel
oO1eodpaszoBarenbHbIX yupexaeauil. M., «lIpocsemenney, 2018.

5. labynun M. U. u np. Anrebpa u Havajga MaTEMaTHYECKOIO aHaJIM3a.
Hunaxtuueckuematepuainsl 10 u 11 xkmacesl. M., «IIpocBemenuey, 2017.

6. Tkauésa M. B. u np. AnreOpa u Hayajla MaTEMaTHICCKOTO aHAIINA3a.
Temaruueckue tectol. 10 nll kmaccel. M., «IIpocsemenuey, 2017.

7. Teomerpus, 10-11 kmacc. CaMoCTOsITENbHBIE M KOHTPOJbHBIE PaboOThl / A.
I1. EpmoBa, B. B.I'omo6opoabko. — M.: Unekca, 2016.

8. Caaksn C. M. Iloypounsle pazpaborku 10—11 knaccer /C. M. CaaksH, B.
®. Byry3oB. — M.:I[Ipoceemenue, 2014.

9. JlutBunenko B. H. 'otoBumces k EI'D. 10, 11 kmaccel. — M.: [IpocBenienue,
2014.

Pasnea 1. [lnanupyemblie pe3yibTaThl 0CBOCHHS Y4eOHOro npeamera «MaremaTuka
(anredpa u HayaJIa MATEMATHYECKOI0 aHAJIN3a, reoMeTPHsA)» (YI/1y0JIeHHbIH YPOBEHb)

Pabouas mporpamMma obecreunBaeT JOCTH)KEHUE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS
yuyebHoro mpeamera «MaremaTuka», BKIIOYas MOAYIH  «AJrefpa ¥ Havaja
MATEMATHYCCKOIo aHaJIn3a» u <<Fe0MeTpnﬂ>>.

W3yuenne mareMaTWKH 10 JaHHOW IPOTpaMMe CIIOCOOCTBYeT (OPMHPOBAHUIO Y
yyalluxcsl JHYHOCTHBIX, MeTANnpeAMETHBIX U TMNpeIMeTHbIX pe3yabTaTOB OOy4YeHHUS,
COOTBETCTBYIOIIMX TpeOOBaHUAM  (enepaTbHOrO TOCYIApCTBEHHOTO  00pa30BaTEIFHOTO
CTaH/JapTa OCHOBHOI'O OOIIEro 0Opa3oBaHHUs.

Kypc «Aaredpa u Ha4yaj1a MATEMAaTHYECKOI0 AaHAJIH32»

JIn4HOCTHBIE Pe3yJIbTATHI:
1) BocCHIUTaHUE POCCUHCKOMN rPakJaHCKOW UICHTUIHOCTH: MATPUOTH3MA, YBOKCHHUS K
OteuecTBYy, OCO3HaHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) GbopMHUpOBaHHUE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

3) Hayku U OOIIECTBCHHOMN MPAKTHKH,

4) OTBETCTBCHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
caMo00pa30BaHHUIO Ha MPOTSHKEHUU BCEH JKU3HH, CO3HATEIBHOE OTHONICHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCIENTHOW MpodhecCHOHATBHON M OOIIECTBEHHOM eI TEIbHOCTH;



5) oco3naHHBII BBIOOp OyayIiel MpodecCHOHAIBHOM IeATEIHOCTH Ha 0a3e OPHEHTUPOBAHMS B
Mupe mnpodeccuii 1 MpoPecCHOHANBHBIX MPEINOYTCHUH; OTHOIIEHHE K MPOo(pecCHOHATBLHOU
NESITEeNbHOCTH KaKk K BO3MOXKHOCTM y4YacTHs B PpEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHbIX M  OOLIEHAIMOHATIBHBIX MpoOieM; (OpMHPOBAHHE  YBaKUTEIBLHOTO
OTHOILIEHMS K TPYLY, PA3BUTHE OIBITA y4acTUsl B COLMAIBHO 3HAYUMOM TPYE;
6) ymeHHe KOHTPOJIUPOBATh, OLICHUBATh M aHATM3UPOBATH IPOLECC U Pe3yNIbTAT YueOHOI 1
MaTEeMaTHYECKOH JEATEIbHOCTH;
7) yMeHHE yIpaBisiTh CBOCH MO3HABATEIBHON JCATEILHOCTHIO;
8) yMeHHe B3aMO/ICHCTBOBATH C OJHOKJIACCHUKAMU, JICThMU
MJIAJIILIEr0 BO3pacTa ¥ B3pOCJIbIMU B 00pa30BaTeNbHON, OOIECTBEHHO-TI0JIE3HOM, yueOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U APYTUX BUIAX JIEATEIbHOCTH;
8) KPHUTHYHOCTH MBIIIICHHS, HHULIUATHBA, HAXOJYUBOCTh, AKTHBHOCTD IIPH PEILICHUU
MaTeMaTHYECKUX 3ajau.

MertanpeamMeTHble pe3yJbTaThl:
1) yMeHHe caMOCTOSTEIBHO ONPEILIISATh LS CBOCH IESTEIbHOCTH, CTABUTH U POPMYITHPOBATH
JUis ce0sl HOBbIE 3a/1a4M B yué0e;
2) yMEHHE COOTHOCHUTH CBOU JICHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIICCTBISThH
KOHTPOJb CBOEW JEATEJbHOCTH B IPOLECCE JOCTHKEHUS pe3ysibTaTa, OINpPENesTh CIOCOObI
JeUCTBUI B paMKax MPEeAJOKEHHbIX YCIOBHH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUHM C U3MEHSIIOLIEICS CUTYaIHeH;
3) yMeHue caMOCTOSITEIbHO IPUHUMATh PELICHUS, IPOBOJAUTH aHAIIU3 CBOCH JEATCILHOCTH,
IPUMEHSATh Pa3InYHbIE METO/Ibl IO3HAHUS;
4) BiaJacHHE HABBIKAMHU IO3HABATEILHOW, YIEOHO-UCCIIEI0BATEIbCKON U MPOSKTHOM
NesTeNbHOCTH;
5) ¢opmupoBaHHEe MOHATHHHOTO ammapara, YMEHHUsI CO3/aBaTh OOOOIICHHMS, YCTAHABINBATH
aHAJIOTUH, KJIacCU(QUIMPOBAaTh, CAaMOCTOSITEIIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH JUIS
KJ1accu(uKanuy;
6) yMeHHe yCTaHaBIMBATh IPHYMHHO-CIICACTBCHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PacCykICHHUE,
yMO3aK/Ir4eHne (MHAYKTUBHOE, T€AYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJIBI;
7)  dopMupoBaHHE KOMIIETEHTHOCTH B 00J1aCTH MCITOJIb30BaHMS HH(OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH;
8) yMeHHe BHIETh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYAIUU B IPYTHX
JUCLUIUINHAX, B OKPYXKaIOIIEeH KU3HU;
9) yMeHHE CaMOCTOSITEIILHO OCYIIECTBIISATh MOMCK B PA3JIMYHBIX MCTOYHHUKAX, OTOOp, aHAJM3,
cUCTeMaTH3allul0 U Kilaccupukanuio  HMHGOpMAIMM, HEOOXOIUMOW AN pelIeHUs
MaTeMaTHYeCKUX MpoOjeM, MpeACTaBIATh €€ B MOHATHOM (opme; NMpUHMMATh pelIeHHE B
YCIIOBUSIX HETIOJIHOM WM W30BITOYHON, TOYHON MM BEPOSITHOCTHOM MH(pOpMaUu; KPUTHUECKU
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, ITOTyYaeMyI0 U3 pa3IMUHbIX HCTOYHHKOB;
10) ymeHue HCIOIh30BaTh MATEMATHIECKUE CPEACTBA HATTISIIHOCTH (TpaduKu, TaOIUIIBI, CXEMBI
U Ap.) JUIsl WUTFOCTPALMU, UHTEPIPETAlH, apTyMEHTALIUH;
11) yMeHwHe BBIIBHUraTh TUIIOTE3bI MPH PEUICHUH 33a49H, TOHUMATh HEOOXOJMMOCTh HX
IIPOBEPKH;
12) noHMMaHWE CYNIHOCTH aJTOPUTMUYECKUX MPEIINUCAHUN U YMEHHE JIeHCTBOBATH B
COOTBETCTBHUH C MPEATIOKEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHWe 3HAUYEHHSI MATEMATHUKH JUIS TOBCETHEBHO KM3HU YEIIOBEKA;
2) TpencTaBJIeHUE O MATEMATUYECKOW HayKe Kak cepe MaTeMaTHYECKO# eITeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTHU JJIs Pa3BUTHUS LIUBUIIN3ALINY;
3) yMeHHUe ONMUCHIBATh SIBJICHUS PEATPHOTO MHUpPa HAa MaTeMaTHYECKOM SI3bIKE; MPEICTABICHUE O
MaTEMaTHUECKUX MOHATHUAX U MAaTEMaTHUYECKUX MOJEIAX KaK O BaXXHEHIIEM MHCTPYMEHTapHH,
II03BOJISIIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCH] U SIBICHUS;
4) mpencTaBieHUEe 00 OCHOBHBIX MOHATHSX, UJIESIX K METOJIAX aJireOpbl 1 MaTEeMaTUYeCKOTO
aHaJIn3a;
5) mpexacraBieHHE O MPOIECCaX U SIBICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHpE, 00 OCHOBHBIX MOHATHUAX JIEMEHTApHON



TEOPHH BEPOATHOCTEH; yMEHNE HAXOUTh U OLIEHUBATh BEPOSITHOCTH HACTYIJICHHs COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIEC XapAaKTEPUCTUKH CIyYailHbIX BEJIUYUH;
6) BiazeHHE METOJaMH JI0KA3aTeNIbCTB U aJlTOPUTMOB PEUICHUS; YMEHUE UX IPUMECHSTh,
IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS B XO/1€ PELICHUs 3a/ay;
7) MpaKTHYECKU 3HAYMMbIC MaTEMAaTHUECKUE YMEHHS M HABBIKH, CIOCOOHOCTh UX MIPHUMEHEHHS K
PELIEHNI0 MaTEMaTHUYECKUX U HEMATEMaTUYECKUX 3a]1a4, IPEI0JIaraoliue yMeHHe:
* BBINOJHATh BBIYUCICHUS C JEUCTBUTENBHBIMH M KOMIUICKCHBIMH 4YHCIaMM; pelarhb
palyoHabHble, HppalMOHAIbHbIE, I10Ka3aTeJIbHbIE, CTENEHHbBIE M TPUTOHOMETPUUECKUE
yYpaBHEHMsI, HEPABEHCTBA, CUCTEMbl YPAaBHEHUI U HEPABEHCTB;
* pelaTh TeKCTOBbIE 33a4l apu(PMETUYECKHM CIIOCOOOM, C TOMOIIbIO COCTABICHUS U PEIIEHUS
YPaBHEHUH, CUCTEM YPaBHEHUI U HEPABEHCTB;
* HCTIOJIB30BATh ATEOPANIECKUN <«SI3BIK» JUIS OTIMCAHUS MIPEIMETOB OKPY’KAIOIIET0 MUpa U
CO3JIaHMsI COOTBETCTBYIOIINX MaTEMATUYECKUX MOJIEIICH;
* BBITIOJIHATH TOXKJIECTBEHHBIE IPe0OPa30BaHuUs pallHOHATEHBIX, UPPAIIHOHATBHBIX,
[I0Ka3aTeJIbHbIX, CTENIEHHbBIX, TPUTOHOMETPUUECKUX BBIPAXKEHUH;
* BBITOJIHATH OINEPALMU HaJl MHOKECTBAMU;
* MCCIIE0BATh (PYHKIIUH C IOMOIIBIO IPOU3BOTHON M CTPOUTH UX rpaduku;
* BBIUMCIIATH TUIOMAAN GUTYP U 0OBEMBI TEJT C TOMOILBIO ONPEIEIEHHOTO HHTErpaa;
* IPOBOJIUTH BBIYHUCIICHUE CTATUCTUYECKUX XapaKTEPUCTHUK, BHIIOIHITH NPUOIMKEHHBIE
BBIUHCIICHHUS;
* peraTb KOMOMHATOPHBIE 3a/1a4H.
8) BiajeHHe HaBBIKAMU HCIIOJIb30BaHHSI KOMITBIOTEPHBIX [IPOTPAMM IIPH PEIICHUH
MaTeMaTHYeCKUX 3aau.

Kypc «I'eomerpus»

W3ydyeHue reomeTrpuM 10 JaHHOM MporpaMMme CcHnocoOCTByeT (OPMHUPOBAHUIO Y
y4yalluxcs JIMYHOCTHBIX, METAlpeIMETHBIX, MPEJAMETHBIX pe3yJbTaToB OOy4YEeHMS,
COOTBETCTBYIOLINX TPeOOBaHUAM (erepaIbHOro TOCYIapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaHJIapTa OCHOBHOI'O OOIIEr0 00pa3oBaHusl.

JIN4YHOCTHBIE Pe3yIbTATHI:

1) BocmHTaHUE POCCHUCKOMN MPaXKIAHCKOW HICHTHYHOCTH: IATPUOTH3MA, YBAKCHHUS K
OteuecTBy, OCO3HaHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) dopmHpOBaHHE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 OOILLIECTBEHHOM MPaKTUKU;

3) OTBETCTBEHHOE OTHOILICHHE K O0YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BHUTHIO U
caM000pa30BaHHUIO Ha MPOTSHKEHUU BCEH JKU3HH;, CO3HATENbHOE OTHOILICHHE K HENpPEepHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIEUTHONW MPpo(deccCnoHaNbHON U 00IIECTBEHHON AESITEIbHOCTH;

4) oco3HaHHBIN BBIOOp OyayIiel mpodecCHOHAIBHOM AeATEIbHOCTH Ha 0a3e OPHEHTUPOBAHMS B
Mupe npodeccuil U mpo- (PecCHOHANBHBIX MPEANOYTEHUI; OTHOLIEHHE K MPO(hecCHOHAIbHON
NeSITEeNbHOCTH KaK K BO3MOXKHOCTM y4yacTHs B pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX U  OOIICHALMOHAIBHBIX MpobsieM; (OPMUPOBAHHE  YBAKUTEIHHOTO
OTHONIECHHUS K TPYAY, Pa3BUTHUE OIBITA YYACTHs B COLUATBHO 3HAYMMOM TPY/E;

5) yMEHHE KOHTPOJIHUPOBATh, OLICHUBATh U aHAJIM3UPOBATH MPOLIECC U Pe3yabTaT yueOHOH U

6) MaTeMaTUYEeCKOM JCATEIHHOCTH;



6) yMeHHe yrpaBisITh CBOCH MO3HABATEIBHOM JEITEILHOCTHIO;

7) yMeHHE B3aUMOJICHCTBOBATh C OJHOKIACCHUKAMH, IETHMH MIIAJIIIETO BO3PACTa U B3POCIBIMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO-TIONE3HOH, Y4eOHO-MCCIEI0BATEIbCKOW, TMPOEKTHOW H
OpYrUuX BUAAX AEATEIbHOCTH;

8) KPUTHYHOCTDH MBIIUICHUS, HHUIIHATUBA, HAXOJYUBOCTh, AKTUBHOCTh MPH PEIICHHH
MaTeMaTHYECKUX 3ajau.

MertanpeamMeTHble pe3yJbTaThl:

1) yMeHHe caMOCTOSTEIBHO ONPEILIISATh SN CBOCH IESTEIbHOCTH, CTABUTH U OPMYITHPOBATH
JUTsi ceOst HOBBIC 3a/1a4u B yuéoe;

2) yMEHHE COOTHOCHUTH CBOU JICHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISTH
KOHTPOJb CBOEU JEATEIBHOCTH B MPOLECCE IOCTHKEHHUS pe3ysibTaTa, OIMpenessTh CHOCOObI
JEHCTBUM B paMKax MPEAIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEH;

3) yMeHHue caMOCTOSITEIbHO IPUHUMATh PELICHUS, IPOBOIUTH aHAIIM3 CBOCH JICATEIBHOCTH,
MIPUMEHATH Pa3JINYHbIE METO/IbI IO3HAHUS;

4)  BIaJicHHE HaBBIKAMU TTO3HABATEIILHOM, Y4eOHO-UCCIIC0BATEIBCKOM U IIPOSKTHOI
NEeSATEIbHOCTH;

5) ¢dopmupoBaHHe MOHATHHHOTO armapara, yMEHHS CO3/1aBaTh OOOOIICHHUS, yCTaHABIUBAThH
aHAJIOTHH, KJIACCU(PUIMPOBATh, CAMOCTOATENIBHO BHIOMPATh OCHOBAHUS W KPUTEPHH IS
KJaccupuKaluu;

6) yMeHHe yCTaHABIMBATh IPUYNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, 1€AYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJIBI;

7)  ¢dopmHpOBaHHE KOMIETEHTHOCTH B 00JIACTH KCIIOIb30BaHMS HH()OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH;

8) yMeHHe BHIETh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYAIUU B IPYTHX
JUCLUIUINHAX, B OKPYXKaIOIIEeH KU3HU;

9) yMeHHE CaMOCTOSTEIILHO OCYHIECTBIISATh MOWCK B PA3JIMYHBIX MCTOYHUKAX, OTOOp, aHAJIM3,
cUCTeMaTH3allul0 U Kilaccupukanuio  HMHGOpMAlMM, HEOOXOIUMOW  Ais  pelIeHUs
MaTeMaTHYeCKUX MpoOaeM, MpencTaBiIsATh €€ B NOHATHOM (opme; MPUHUMATh pPEIICHUE B
YCIIOBUSIX HETIOJIHOM WMJIM W30BITOYHON, TOYHOM MM BEPOSITHOCTHOM MH(pOpMaluu; KPUTHUECKHU
OLIEHUBATh U MHTEPIPETHPOBATH UH(OPMAIIHIO, TOTYyJaeMYIO U3 pa3IMYHbIX HCTOYHHUKOB;

10) ymeH#He HCIIONIB30BaTh MATEMAaTHIECKHE CPEICTBA HAMNIAHOCTH (rpad UKy, TaOIHIIbI, CXEMbI
U Ap.) JUIsl WUTFOCTPAllM, UHTEPIPETAH, apTyMEHTALIUH;

11) ymMeHHe BBIIBHIaTh TUIIOTE3bI IPH PEUICHUH 33]1a4H, TOHUMATh HEOOXOMMOCTh UX
IIPOBEPKH;

12) noHMMaHWE CYHIHOCTH alTOPUTMUYCCKUX MPEIIUCAHUN 1 YMEHHE JICHCTBOBATH B
COOTBETCTBHH C MPEATIOKEHHBIM aJITOPUTMOM.

IIpenmerHble pe3yabTaThl:

1) oco3HaHWE 3HAYEHHSI MATEMATHUKH JUIS TOBCETHEBHOM KM3HU YEIOBEKA;

2) TpencTaBiIeHUE O MATEMaTHYECKOH HayKe Kak cepe MaTeMaTHYECKOM NesITeNbHOCTH, 00
JTanax e€ pa3BUTHsI, O €€ 3HAUMMOCTHU JJIs Pa3BUTHUS LIUBUIIN3ALINY;

3) yMeHUe OIUCHIBATH SIBICHHUS PEaIbHOIO MUpa HA MaTeMaTH4YeCKOM S3BIKE; MPEICTABICHUE O
MaTEeMaTHYECKUX MOHATHUAX U MaTeMaTHUYECKUX MOJENSAX KaK O Ba)KHEHIIeM MHCTPYMEHTapuH,
MTO3BOJISIIOIIEM OMKCHIBATh M U3y4YaTh pa3HbIE NMPOLIECCHI U SBICHUS;

4) npencraBieHne 00 OCHOBHBIX MOHSITHSX, HICSIX U METOJ[aX TeOMETPHH;

5) BiaxeHHe METOJAMH JIOKA3aTeIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE UX IPUMEHSTh,
IIPOBOAUTH JOKA3aTEIbHbBIE PACCYKICHHS B XO/€ PEILICHUS 3a/]a4;

6) nmpakTUYeCKH 3HAYMMbIC MATEMAaTHUSCKIE YMEHHS 1 HABBIKU, CIOCOOHOCTh MX MPHUMEHEHUS K
PELIEHNI0 MaTEMaTHYECKUX U HEMAaTEMaTUYECKUX 3a/1a4.

7) BIaJeHHE HABBIKAMHU MCIOJIBb30BAaHHS KOMITBIOTEPHBIX IPOTPaMM IPH PELICHUH
MaTeMaTHYECKUX 3a4au.



IlnanupyemMblie pe3yabTaTbl 00y4eHUS Kypca ajaredpbl  HAYAJ MATEMATHYECKOI0
anaau3a 10 — 11 kaaccoB

Yucna v BeJINUUHbBI
BbINyCKHUK HAYYUTCS:
* ONEpUPOBATH MOHATHUEM paJaHHasi Mepa YIJia, BBIIOIHSTH IPe00pa30BaHUs paluaHHON Mephbl
B I'PaJyCHYIO U IpajlyCHOU Mepbl B paJUaHHYIO;
* ONEpPUPOBATH MOHATHEM KOMIUIEKCHOTO YHUCIIA, BBITOIHATH apU(METHUECKHIE OTIEPAIIUH C
KOMIUIEKCHBIMU YHCIIaMU;
* u300pakaTh KOMIUIEKCHBIE YMCIIa HA KOMIUIEKCHOM MIOCKOCTH, HAXOAUTh KOMITJICKCHYIO
KOOpJUHATY YucIa.
BbInyCKHUK MOJIYYHT BO3MOKHOCTD:
* HCIIOJIb30BATh PA3IMYHBIE MEPHI U3MEPEHHUS YTJIOB IPU PEUICHUH T€OMETPUUECKUX 3aad, a
TaKXKe 3a7a4 U3 CMEXKHBIX TUCIUILINH;
* IPUMEHATh KOMIUIEKCHBIC YHCIIA JJIsl PEIICHUS aNre0pandeckKux ypaBHEHUH.
Boipaxenust
BbInyCKHUK HAYYHTCS:
* OIEpUpOBATh MOHATUSAMH KOpPHS N-I CTENEHU, CTENEHH C PALlMOHAIBHBIM I10Ka3aTeleM,
CTEIEHH C JICHCTBUTEIHHBIM ITOKa3aTeNeM, Jorapupma;
* IPUMEHSATH MOHATHUS KOPHS N-I CTENEHH, CTENICHH C PAllMOHAIBHBIM OKA3aTeNIeM, CTEIIEHU C
JeCTBUTENFHBIM TIOKa3aTeseM, JorapupmMa 1 X CBOMCTBA B BRIYUCICHUSAX U TIPU PEIICHUU
3ajady;
* BBINOJIHATH TOXK/IECTBEHHBIE TPEOOPa30BaHUs BhIPAXKEHUH, COIepKAIUX KOPEHb N-Ii CTENEHH,
CTENEHHU C PALlMOHAJIbHBIM [10Ka3aTeJIeM, CTENIEHb C IEHCTBUTENIbHBIM I10Ka3aTeleM, JJorapudm;
* ONEpPUPOBAThH MOHATUAMU KOCUHYC, CHHYC, TAH['€HC, KOTAaHI'€HC yIJa [I0BOPOTa, apKKOCUHYC,
apKCHHYC, apKTaHT'€HC U aPKKOTaHTEHC;
* BBIMOJIHATH TOXK/JIECTBEHHBIE IPE0OPa30BaHUS TPUTOHOMETPHUECKUX BBIPAXKEHUI.
BbINyCKHUK MOJYYUT BO3MOKHOCTh:
* BBINOJHATH MHOTOILLIATOBbIE TPEOOPa30BaHMsI BbIpAKEHUHN, IPUMEHSS IIMPOKUI HA0Op
CIOCO0OB U MPUEMOB;
* IPUMEHSTH TOK/IECTBEHHBIE TPE0OPa30BaHUS BHIPAKEHUH JJIs1 pELICHMS 3a/1a4 U3 Pa3InYHbIX
pa3nennoB Kypcea.
YpaBHeHnus u
HepaBeHCTBa BoimyckHUK
HAYYHUTCH:
* pelarh uppanvoHaIbHbIE, TPUTOHOMETPUUYECKHE, IOKa3aTeIbHbIe U JorapudmMudeckue
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI;
* pemarh anreOpanyeckre ypaBHEHHsI HA MHO)KECTBE KOMIUIEKCHBIX YHCEIT;
* IOHUMAaTh YPaBHEHHE KaK BAXKHEUIITYI0O MAaTEMAaTHYECKYIO0 MOJIEIb JJIsi OMMMCAHUS U U3yUeHUS
pa3HOO0Opa3HbIX peabHBIX CUTYAIM, PEIIaTh TEKCTOBBIE 33/1a4H alreOpanuyecKuM METOI0M;
* IPUMEHSATH rpauuecKre MpeACTaBICHUS s UCCIIeJOBAHUS YPaBHEHUH.
BbINyCKHUK MOJYYUT BO3MOKHOCTh:
* OBJAJETh NpUEMaMU DEIIEHUS YpaBHEHHI, HEPABEHCTB U CUCTEM YpPaBHEHMI; MPUMEHSTbH
anmnapaTt ypaBHEHUH JJis pellleHusl pa3HOOOpa3HbIX 3a/1a4 U3 MaTEMaTHKH, CMEKHBIX MTPEIMETOB,
MIPAKTUKU;
* IPUMEHSTH IpadUuecKue MpeICTaBICHUs IS UCCIIEJOBaHUS YPAaBHEHUI, HEPaBEHCTB, CUCTEM
YpaBHEHUH, COJIEPKAIINX TapaMETPBhI.
DOyHKIUH
BbInycKHUK HAYYHTCS:
* TIOHMMAaTh U UCIIONb30BaTh (PYHKIMOHAJIbHBIE TOHATHS, SI3bIK (TEPMHHBI, CHMBOJIHYECKHE
0003HaueHHUS ),
* BBIMOJIHATH MOCTPOCHUE IPahUKOB PYHKIUH C MOMOIIBIO TEOMETPUUECKUX NTPEOOpa30BaHUIA;
* BBINOJIHATH TIOCTPOEHKE rPaQHUKOB BUJIA , CTENEHHbIX, TPUTOHOMETPHYECKUX, 0OPATHBIX
TPUTOHOMETPUUECKHX, MIOKA3aTEIbHBIX U JIOTapUPMUUECKUX (HYHKIUI;



* HCCIIEIOBATh CBOWCTBA ()YHKITUH;

* MOHUMATh (PYHKIUIO KaK BaKHEHIIYI0 MaTeMaTHYECKYI0 MOJENb JUIsl OMMCAaHUs MPOLECCOB U

SABIICHUHA OKPYKAIOIIETO MHUpPA, TNPUMEHATh (YHKIMOHATIBHBIA SI3BIK JUIA ONHCAHHUS U

HCCIIeIOBaHMSI 3aBUCUMOCTE MeX 1y (PU3HMUECKUMH BETMUUHAMU.

BbInyCKHUK OJIYy4YUT BO3MOKHOCTD:

* TPOBOJUTH UCCIICAOBAHMS, CBA3aHHBIC C U3YYEHUEM CBOMCTB (DYHKITHI1, B TOM YHUCIIE C

HCIOJIb30BAHUEM KOMIIBIOTEPA,;

* ICII0JIb30BaTh (DYHKI[MOHAJIbHBIE IIPEACTABICHUS U CBOMCTBA (YHKIMH AJIS peIleHus 3a/1a4 U3

pa3IMYHbIX PA3/IEI0B Kypca MaTeMaTHUKU.

DJIeMEeHThI MaTEeMaTHYeCKOI0 AHAIN3a

BbInyCKHHUK HAY4YUTCS:

* NIPUMEHATh TEPMHUHOJIOTUIO M CUMBOJIUKY, CBS3aHHYIO C MOHATHAMMU Ipees, IPOU3BOAHAs,

1epBOOOpa3Has U UHTETpal;

* HaXOUTh Nepeaen GyHKINHY;

* pelarb HepaBEHCTBA METOJJIOM UHTEPBAJIOB;

* BEIYUCIIATH MIPOU3BOHYIO U IIEPBOOOPa3HYIO (QyHKIINH;

* UCTOJIb30BATh MPOU3BOJHYIO /ISl UCCIIEJOBAHUS U ITOCTPOEHUs rpauKoB (HyHKLUH;

* [IOHUMATh N'€OMETPUYECKUI CMBICII IPOU3BOAHON U OIIPEIEIEHHOTO UHTETpaa;

* HAXO/IUTh BTOPYIO POU3BOJIHYIO, IOHUMATh €€ FeOMETPUUECKUI U (PU3NUECKUIA CMBICIT;

* BBIYUCIISATH ONPEEAEHHBIA UHTETPAJ;

* BBIUUCIIATh HEONPEAEIEHHbIN HHTErpal.

BbInycKHUK MOJYy4YHT BO3MOKHOCTD:

* c(hopMHUpPOBaTh MPEACTABICHUE O TPUMEHEHUN T€OMETPUYECKOTO CMBICIIA TIPOU3BOTHON H

UHTErpaja B Kypce MaTeMaTUKH, B CMEKHBIX TUCLUIUIMHAX;

* copMHUpOBATh U YIIyOUTh 3HaHUS 00 UHTErpaje.

JIeMeHThI KOMOMHATOPUKH, BEPOSITHOCTH H

CTATHCTHUKHU BBINYCKHUK HAYYHTCS:

* pemaTb KOMOMHATOPHBIE 33]1a4l Ha HAX0XKJIEHHE KOJINYEeCTBAa 0O0bEKTOB MIIM KOMOMHAIHIA;

* IpUMEHATH popMy OrHOMa HproTOHA /17151 TpeoOpa3oBaHUsl BRIPAKEHUH;

* UCMOJb30BaTh METOJ MaTEMaTUYECKONW MHAYKIIUHU JUI JOKA3aTEIbCTBA TEOPEM U PEIICHUS

3ajau;

* MCII0JIB30BATh CIIOCOOBI IPEJCTABIICHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX;

* BBIMOJIHATH ONEPAIlUH HaJl COOBITUSMHU U BEPOSTHOCTSIMH.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:

* HAYYUTHCS CIIELUANbHBIM IpUEMaM peleHHsi KOMOMHATOPHBIX 3a]a4;

* XapaKTepU30BaTh MPOLIECCHI U SBJICHUS, UMEIOLINE BEPOATHOCTHBIN XapaKTep.
Ilnanupyemble pe3yJbTaThl 00yueHHus: Kypca reomerpun 10 — 11

KJIaccoB BpimyckHUK HayuuTes:

* OIIEpHPOBATH MOHATHAMMU: TOUKA, MIPSIMast, TNIOCKOCTh B IPOCTPAHCTBE, NapaJlIeTbHOCTh U

MEPIEeHIUKYISPHOCTD MPSMBIX U INIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIE BHJIbIl MHOTOI'PaHHHUKOB (MIpU3Ma, MUpaMua, IPsIMOYTOJIbHBIH

napajuiesenumnes, Kyo);

* 1300paXkaTh T€OMETPUYECKHE (PUTYPHI C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB;

* U3BJIEKATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (QUTYpPAX, PEACTABIECHHYIO

Ha YepTexax;

* IpUMEHATH TeopeMy [Iudaropa npu BEIYMCIECHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX PUTYD;

* HaXOJUTh OOBEMBI U IJIOLIAIN TOBEPXHOCTEN MPOCTEUIINX MHOTOIPAaHHUKOB C IPUMEHEHHEM

dopmy;

* pacro3HaBaTh Tella BpalleHus: KOHYC, IWINHAP, chepy u map;

* BBIYUCIATH 00BEMBI U TUIOIIAAN TOBEPXHOCTEH MPOCTEHIITNX MHOTOI'PAaHHUKOB U TEJ

BpaIeHUs C TOMOIIBIO (HOPMYIT;

* OIIEPUPOBATH NOHATHEM «JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBEY;



* HaXOJIUTh KOOPJAWHATHI BEPIIMH Ky0a U MPSIMOYTOIBHOTO MapauieNienuIe1a;

* HaxOJUTbh IPUMEPBl MATEMATUUYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U
BCEMUPHOH UCTOPHUEH;

* [IOHUMATh POJIb MATEMATHKHU B pa3BUTUHN Poccuu.

B noBceiHeBHOIM KU3HU U MPU U3YYEHUU APYTHUX MPEAMETOB:

* COOTHOCHUTH aOCTPaKTHBIE TEOMETPUUYECKHIE MOHATHUS U (DAKTHI C peaTbHBIMU KU3HECHHBIMU
00BEKTaMU M CUTYaLUSIMH;

* HCIMOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp AT pelIeHUs 3a1a4
MIPAKTUYECKOTO COAECPIKAHMUS;

* COOTHOCHTb IUIOIIAIH MOBEPXHOCTEH TEJ OAMHAKOBON (POPMBI M Pa3IMYHOTO pa3Mepa;

* OIICHMBATH (POPMY MPABUIIBHOTO MHOTOTPAHHUKA TTOCJIE CIIUIIOB, CPE30B H T. I1. (OIPEACTATh
KOJMYECTBO BepIINH, péOep U rpaHell MOIy4eHHBIX MHOTOTPAHHUKOB).

BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUThCSH:

* PUMEHSTH JJISl PELICHHS 33/1a4 TeOMEeTpUYecKue (PaKThl, €CIIM YCIOBHS MPUMEHEHUS 3aJaHbl B
SABHOH (popme;

* pelaTh 3aJja4y Ha HaX0XKJIEHUE N'€OMETPUUECKUX BEIMUMH 10 00pa3liaM WK alropuTMam;
* JIeNaTh TUIOCKHUE (BBIHOCHBIC) YEPTEXKH U3 PUCYHKOB O0BEMHBIX (DUTYpP, B TOM YHCJIE PHCOBAThH
BU/I CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOI'PaHHUKOB;

* U3BJIEKaTh, UHTEPIPETUPOBAThH U MPeoOpa30BbIBATH NH(OPMALIMIO O TEOMETPUUECKUX
¢burypax, nIpeJCTaBICHHYIO Ha YepTexKax;

* MPUMEHSTH FreOMeTpUUecKre (PaKkThl A peleHus 3a7a4, B TOM YHUCIIe MPEANoIaralonmx
HECKOJIBKO 11ar0B PELICHUS;

* OIMCHIBATh B3aMMHOE PACIOJIOKEHNE IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

* (hopmynurpoBaTh CBOWCTBA U MPU3HAKH QUTYD;

* TOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHMUS;

* 33/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;

* BJAJIETh CTAHAAPTHOU KIaccH(PHUKaIMed MPOCTPAHCTBEHHBIX PUTYp (MHPaMUIbI, TPU3MBI,
napajuiesenune/sbl);

* HCIOJIb30BaTh CBOMCTBA Fr€OMETPHUUECKUX (QUTYD [Tl pEIICHUS 3a/1a4 MPAKTUYECKOTO
XapakTepa ¥ 3a7a4 U3 Ipyrux o0JacTeil 3HaHUT;

* pemaTth NIpocTeiilne 3ajaun BBEJEHUEM BEKTOPHOT0 Oasuca.

Paznen 2.

Coaep:xanue yueoHoro npeamera «Maremartuka (ajaredpa,

reometrpus)» AJiredpa u Ha4yaJ MATEMATHYECKOT0 AaHAJIHU3a
IloBTOpEHME
Pemenue 3am1au ¢ UCHOIB30BAHUEM CBOWMCTB UUCEN U CUCTEM CUMCIIEHHUS, NEINMMOCTH, I0JIEH U
JyacTel, NMPOLIEHTOB, MOyJiel uucell. PelieHue 3a1ad ¢ MCIOJIb30BAaHUEM CBOMCTB CTENEHEN U
KOpHEH, MHOTO4YWIEHOB, NMPeoOpa3oBaHUi MHOTOUIEHOB M JPOOHO-pAllMOHAIBHBIX BbIPAXKEHHM.
Pemenue 3aga4d ¢ HCNoJib30BaHUEM IpaAyCHOM MepPHI yriia. Moy 4ucia U €ro CBOMCTBA.
Pemienue 3amau Ha ABM)KEHHE M COBMECTHYIO pabOTy, CMECH U CIUIaBHI C MOMOIIIBIO JTUHEHHBIX,
KBaJIpaTHBIX U JPOOHO-PALIMOHAIBHBIX YPABHEHUHN U UX CHCTEM.
Pemenne 3amad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB C OJHOM INEPEMEHHOMN, C MPUMEHEHUEM
M300paKeHUs YMCIIOBBIX MPOMEKYTKOB. PelieHue 3aa4 ¢ UCOIb30BaHUEM YUCIIOBBIX (PyHKINN
u ux rpadukos. Mcnonb30Banne cBOMCTB U rpaMKOB JTMHEHHBIX U KBaIpaTUUHBIX (YHKIIHH,

006paTHO# MPOMOPIMOHANEHOCTH U (YHKIMEH Y . I'paduueckoe pelieHHe ypaBHEHHH |
HEPaBEHCTB.

Hcnons3oBanue onepanuii HaJy MHOKECTBAMU M BbICKA3bIBAHHUSIMHU.

Hcnonb30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOM, YHCIOBBIX
MMPOMEXKYTKOB, UX OOBEIMHEHHMH W TiepeceueHuid. [I[puMeHeHne mpu penieHuu 3a1ad CBOMCTB
apu(METUYECKOH U TEOMETPHUUECKOW MPOTPECCHH, CYMMHUPOBAHUS OCCKOHEYHOU CXOJSIICHCS
T€OMETPUYECKON ITPOTrPECCUM.



MHoxecTBa (YHCIIOBBIE, TEOMETPUUYECKUX (Puryp). XapakKTepucTUUECKOE CBOWCTBO, AJIEMEHT
MHOXECTBa, ITYyCTO€, KOHEYHOe, OeckoHeuHOoe MHOXecTBO. CrmocoObl 3aJjaHus MHOXECTB.
[TonmHOXecTBO. OTHOLIEHUS NPUHAJUIEKHOCTH, BKJIIOUEHHUS, paBeHcTBa. Omnepanuu Hal
MHokecTBaMu. Kpyru Ditnepa. Koneunsie u 0eckoHEUHbIE, CYETHBIE M HECUETHBIE MHOYKECTBA.
HctuHHble ¥ JOKHBIE BBICKa3bIBaHWS, ONEpalMd HaJ BBbICKa3bIBaHMSIMH. Auredpa
BbICKa3bIBaHUM. CBs3p BBICKa3bIBaHUII C MHOXecTBaMH. KBaHTOpBI CyIIECTBOBaHUS W
BCEOOIIHOCTH.

3akoHbl JIorMKA. OCHOBHBIE JIOTMYECKHE TIpaBWia. PemeHue Joruyeckux 3aaad ¢
HCII0JIb30BaHUEM KPYroB Diliepa, OCHOBHBIX JJOTUYECKHUX ITPABUIL.

Ymozakmouenus. OOOCHOBaHHMS M JOKa3aTeNbCTBO B MareMaTuke. Teopembl. Bumabl
MaTreMaTUYeCKUX yTBepxkAeHUuM. Bunapl nokaszarenbctB. Maremarudeckass HMHIYKUHSA.
VYTBepkIeHue, oOpaTHOE JaHHOMY, NPOTHBOIOJIOXHOE, OOpaTHOE MPOTUBONOIOKHOMY
nanHoMy. [Ipu3Hak u cBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS.

OcHoBHast Teopema apudmeruku. OcrtaTku u cpaBHeHHs. AnroputMm EBknupa. Kuralickas
TeopeMa 00 ocraTkax. Mamas Teopema depma. (-WUHBIC CHCTEMbI CUHCICHHS. DyHKIUS
Dlinepa, 4UCI0 U CyMMa JeNuTellel HaTypajlbHOTO Yncia.

Panuannas mepa yria, TpUTOHOMETpPHYECKas OKPYXKHOCTh. TpuroHomerpuueckue (HyHKIUU
yucen U yrioB. GopMyIbl IPUBEICHUS, CIOKEHUS TPUTOHOMETPUUECKUX (PYHKUIUN, GopMyIbl
JBOMHOIO M TOJOBMHHOIO aprymMmeHta. [IpeoOpa3zoBaHue CyMMbl, pa3HOCTU B IPOU3BEJIECHUE
TPUTOHOMETPUYECKHUX (QYHKIIMI 1 HA0O0POT.

Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HanbombIiee 1 HauMeHbIee
3HadeHne QyHkuuu. [lepuonnyeckne GyHKIMU W HaMMEHBIIWH repuoa. YETHbIE M HEYETHBIC
¢byakuu. Tpuronomerpuyeckue GyHKIMM 4YHCIOBOro aprymeHta. CBoiicTBa U rpaduku
TpuroHomerpuueckux (QyHkuud. OOpaTHble TpUTOHOMETpUYECKHEe (YHKIUU, UX TJIaBHBIC
3HaueHus, cBoiictBa U Tpaduku. TpuroHomerpuueckue ypaBHeHHS. OAHOPOIHBIE
TPUTOHOMETPUYECKHE YypaBHEHHUs. PemieHue npocTellInmX TPUTOHOMETPUUECKHUX HEPaBEHCTB.
IIpocreiimme cucTeMbl TPUTOHOMETPUUYECKUX YPABHEHHH.

Crenenp ¢ AEHCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHu. IIpocTeilne mokasaTenbHbIE
ypaBHEeHUsI U HepaBeHcTBa. [lokasarenpHas QyHKIMS U ee cBoiicTBa u rpaduk. Yucno € u
GyHKIMS.

Jlorapudwm, cBoiicTBa jorapudma. JlecaiTuaHbIi U HaTypalbHbIN Jorapudm. [IpeodpazoBanue
norapu@muueckux  BbipakeHuil.  Jlorapudmuueckue — ypaBHEHUS M HEpaBEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

Crenennas ¢pyHKLUSA U ee cBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.

[lepBuuHbIe MpeACTaBIECHUS O MHOXECTBE KOMIUIEKCHBIX uHceln. J[ecTBUS ¢ KOMIUIEKCHBIMU
yrcaaMu. KoMIiekcHO conpsikeHHbIe uncia. Moaylb 1 apryMeHT yucia. Tpuronomerpudeckas
(hopMa KOMIUIEKCHOTO 4Kcia. Pemienne ypaBHEHUI B KOMIUIEKCHBIX YHCTIaX.

MeTton uHTEpBanoB AJs peuieHus HepaBeHCTB. [IpeoOpasoBanust rpa@ukoB (YHKIUI: CABHI,
YMHOKE€HHE Ha YHUCIIO, OTPAKEHUE OTHOCUTENILHO KOOPAMHATHBIX oceil. I'paduueckue MeToabl
pelleHnsT ypaBHEHUN M HEPABEHCTB. PelleHMe ypaBHEHUMH M HEPABEHCTB, COJEPIKAIIMX
MIEPEMEHHYIO T10]1 3HAKOM MOJTYJIS.

CucreMbl MOKa3aTeabHbIX, JOTapUPMUUECKUX U UPPALUOHAIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeIbHbIX, JJIOTapU(PMUUECKUX U UPpALIMOHATILHBIX HEPaBEHCTB. B3anMHO oOpaTHbIe
¢bysakun. ['paduxy B3auMHO 00paTHBIX (YHKIIHIA.

VYpaBHEHMUSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

®opmyna bunoma HrploToHa. PemieHune ypaBHEHMI CTENEHU BbIIE 2 CIEHHAIBHBIX BUJIOB.
Teopema Buera, teopema besy. IIpuBoaumbie W HENpUBOAMMBIE MHOTOYIEHB. (OCHOBHas
teopemMa anreOpel. CumMMmerpuueckue MHOrouseHbl. llemouncieHHble U LEJIO3HAYHBIE
MHOT'OYJICHBI.

OyHKIMH «IpoOHas 4aCTh YHCIa» U «11eJiasi 4acTh YHCIIa.

JuodanTtoBsl ypaBHeHus. Llennbie npoou. Teopema depma o cymme KBaipaToB.

CyMMBI U psJibl, METOJIbI CYMMUPOBaHUS U IIPU3HAKU CXOIUMOCTH.



Teopemsbl 0 MPUOIMKEHUN ACHCTBUTEIBHBIX YHCEN PAllMOHATLHBIMH.

MHoOxecTBa Ha KOOPAMHATHOM IIJIOCKOCTH.

Hepapencrso Komm — ByHAKOBCKOro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.
[Tonsarue npenena ¢pynkuuu B Touke. [loHarue npenena GpyHKuun B O6CKOHEUYHOCTH.
AcumnrtoTsl rpaduka pyHkuun. CpaBHEHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX.
HenpepsiBHOCTH pyHKITMU. CBOlicTBa HeNpephIBHBIX (yHKIMI. Teopema Beliepmrpacca.
Huddepenuupyemocts Gpynkiun. [IponszBoanas pynkuuu B Touke. KacarenbHas k rpaduxy
¢ynkuuu. ['eomerpudeckuii 1 Gpuznyeckuii cMbICI pou3BoAHON. [IpuMeHeHre Tpon3BOIHON B
¢usuke. [IponsBoausle aneMenTapHbix GyHkiuil. IlpaBuna nuddepenunporanus. Bropas
IIPOU3BO/IHAS, €€ T€OMETPUUYECKUI U PU3NUECKUI CMBICI.

Touku skcTpemyma (MakcuMymMa U MUHUMYyMa). MccienoBaHue 3jieMEHTAapHbIX (YHKLUUH Ha
TOYKM DJKCTpEMyMa, HauOoJiplleé W HaMMEHbLIEE 3HAUYEHUE C IOMOIIBI0 IPOU3BOJHOM.
[Toctpoenne rpadmkoB QYHKIHI C MOMOIIBIO MPOU3BOIHBIX. [IpMeHEeHNEe TPOU3BOAHON MPU
peweHny 3aga4d. HaxoxaeHue skcTpeMyMoB (YHKIMN HECKOIBKUX MEPEMEHHBIX.
[lepBooOpasnas. Heomnpenenéunsiii unTerpan. IlepBooOpasHbie 3JIeMEHTapHBIX (YHKIIHIA.
[Mnomane kpuBosmHeiHou Ttpaneuuu. PDopmyna HeroTona-JlelOnuna. OnpenenéHHbIM
uHTerpaji. Beluucnenue muomanei miockux (uryp m oObEMOB Tell BpAIIEHUS C OMOIIbIO
UHTErpaa.

Mertoab! perieHus pyHKIIMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs TPa)oB 1 KOMOUHATOPHKA

IToBTOpEHUE

Wcnonp3oBanue T1abmuil M JAMarpaMM I [PEACTaBiI€HMs] JaHHbIX. PelieHue 3amad Ha
IPUMEHEHHE OMNMCATENIbHBIX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CpeIHUX, HAauOOJBIIEr0 U
HAaMMEHBUIETO0 3HAYEHUs, pa3Maxa, AUCIEPCUM M CTAHJAPTHOIO OTKJIOHEHUs. BpluucieHue
4acTOT U BEPOSITHOCTEH cOObITHI. Bhlunciienne BeposTHOCTEN B ONbBITaX C PaBHOBO3MOKHBIMU
JJIEeMEHTapHbIMU HUcXxoAaMu. Mcnonb3oBaHne KOMOMHATOpPUKH. BbluncieHue BeposiTHOCTEN
HE3aBUCUMBIX coObITHH. Mcnonb3oBaHue GOpMyNbl CIOKEHHs BEpPOATHOCTEH, auarpamm
DOitnepa, AepeBa BeposTHOCTEH, hopMyisl bepHymin.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOATHOCTEN. Y CIIOBHASI BEPOSTHOCTb.
IIpaBuno ymMHOkeHUs BeposTHOCTEN. Dopmyra nmoaHoi BeposTtHocTH. PopMyia baneca.
JIMcKpeTHbIE ciydaliHble BEJIMUMHBI U pacnpezeneHns. COBMECTHBIE PACIIPEACICHUS.
Pacnipenenenune cyMMbl M TPOU3BECHUS HE3aBUCUMBIX CIIyYalHBIX BEIMYMH. Maremarndeckoe
O’KMJIaHHWE U JUCIIEPCUS CIIy4aiiHOW BEJIMYMHBI. MaTeMaTu4ecKoe 0KUAaHUE U TUCTIEPCUs
CYMMBI CITy4allHbIX BEIMUYMH. buHapHas ciydaiiHas BEIUYMHA, pacipeneicHe bepaymnm.
I'eomerpuueckoe pacnpeneneHue. buHOMUanbHOE paclpenesIeHUe U €ro CBOWCTBA.
I'mnepreomerpuueckoe pacrpeaesieHue U ero ceorcrsa. HenpepriBHBIE CllydaiiHbIE BETUYUHBI.
[InotHOCTH BeposTHOCTH. DyHKIMSA pacnpeneneHus. PABHOMEpHOE pacipeesieHue.
[TokazaTenbHOE pacmpeneneHne, ero napameTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe pacnpenencHue.

Oyuknusa Jlamaca. [Tapamerpel HopmasbHOTO pacnpeneneHus. [Ipumepsl ciydaiiHbIX BEJINYUH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHH, pocT yenoBeka). LlenTpanbHas
npenensHas Teopema. HepaBeHctBo UeOwimeBa. Teopema YeObimeBa u Teopema bepHymm.
3akoH OonpmMX yKced. BeIOOpouHBIit MeTO U3MEepeHHs BeposTHOCTENH. Ponb 3akoHa O0IbIINX
qyceql B Hayke, npupoae u obmectBe. KoBapuanusi nByx ciydaiHbIX BenuuuH. [loHsiTHE O
koapdunuente koppemsiuu. CoBMecTHbIe HAOMIOACHHUS JABYX CIy4YailHBIX  BEJTHYHH.
Bribopounsiii ko3 dunment koppensuuu. Jluneitnas perpeccus. CraTucTudeckas THUIIOTE3A.
CratucTuka KpuTepuss M €€ ypoBeHb 3HauuMocTu. IIpoBepka mpocTEHIIMX THUIIOTES.
OMIIpUYECKHE PAaCHpPENEICHUs U UX CBSA3b C TEOPETHMUECKUMHU paclpeleneHusMu. Panrosas
koppemsinus. IloctpoeHue coorBeTcTBUN. MHBEKTUBHBIE M CIOPBEKTHBHBIE COOTBETCTBUS.
bueknuu. quckpernas HenpepbiBHOCTh. [Ipuniun dupuxne. KogupoBanue. J[BonyHas 3anuch.
OcHoBHble MOHATUS Teopuu rpados. JlepeBws. [Bomunoe nepeBo. CBs3HOCTh. KoMImoOHEHTHI
cszHocTH. [lyTu Ha rpade. DitnepoBs! 1 ['aMUIBTOHOBEI TYTH.
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CoaeprxaHnue Kypca reoMeTpuu
IToBTOpEHHUE
Pemenue 3amau ¢ mpuMeHEHHEM CBOMCTB (UTYyp Ha IUIOCKOCTH. 3aJaud Ha JI0KA3aTelbCTBO U
IIOCTPOCHHE KOHTpHpuMepoB. Mcnonb3oBaHHMe B 3ajadax MPOCTEHIIMX JIOTMYECKHX IIPABUIL
Pemenne 3aga4 ¢ UCIOIB30BaHUEM TEOPEM O TPEYIOJIbHUKAX, COOTHOIIEHHUM B MPSMOYTOJIbHBIX
TPEyrojibHUKaX, (AaKTOB, CBA3aHHBIX C YeTbIpeXyroJibHUKamMu. Pemenue 3agau ¢
UCIOJIb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYXXHOCTSIMU. PerneHue 3agady Ha HM3MEpeHHsS Ha
IUIOCKOCTH, BBIYMCIIEHHWE JJIMH W Iuloujaned. PemieHwe 3ajady C NOMOIIBIO BEKTOPOB U
KOOpJUHAT.
Harnsoaas crepeomerpus. Ourypsl u ux uzodpaxkeHus (kyod, mupamuaa, npuzma). OCHOBHbBIE
TIOHATHUS CTEPEOMETPHH U MX cBOMCTBa. CedeHus Kybda u TeTpaspa.
Touka, npsAMasg U IJIOCKOCTh B IIPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUHU M CIEACTBHS U3 HHX.
B3aumHoe pacnosiokeHue NpsMbIX U IUIOCKOCTEW B IIpOocTpaHcTBe. [lapamienbHOCTh NpsSMBIX U
IUTIOCKOCTEHl B mpocTpaHcTBe. M300pakeHMe NPOCTEHIIMX MPOCTPAHCTBEHHBIX (GHUTYyp Ha
IJIOCKOCTH.
PaccrosHust Mexy purypamMu B IpOCTPAHCTBE.
VYriel B npoctpadcTBe. [lepneHnKysipHOCTb NPSAMBIX U INIOCKOCTEH.
ITpoekius ¢urypsl Ha miIOcKoCTh. IIpu3HaKK NEPHEHIUKYIAPHOCTH MPSAMBIX U IJIOCKOCTEH B
npoctpancTBe. Teopema o TpEX MepHeHAUKYISIpax.
Mpuororpanauku. Ilapamnenenunesn. CsolicTBa IpsMOYTOJIBHOTO Mapajuienenunena. Teopema
[Mudaropa B mpocrtpanctBe. I[lpusma u mmpammpa. [lpaBunbHas nmupamMpaa U TpaBHIIbHAS
npusMa. [Ipsmas nupamuga. S1eMeHThl IPU3MbI U TUPAMHU/IBI.
Tena Bpamenus: UMIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBOICTBA MIPSIMOTIO KPYTOBOI'O
LWINHAPA, MIPSIMOI0 KPYroBoro KoHyca. Mzo0paskeHue Tes BpaleHHus Ha MJI0CKOCTH.
[IpencraBienne 006 yceueHHOM KOHYCE, Ce4eHMsI KOHYyca (apajuleIbHOe OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEPIIMHY), CEUeHHs IMINHAPA (MTapajliIesIbHO U MEPIEHIUKYISIPHO OCH),
cedeHus mapa. PassepTka WINHApa U KOHYcCA.
IIpocreiinme koMOMHAIIMY MHOTOI'PAaHHUKOB U T€J BpallleHHs Mex 1y co0oil. Beruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AMaroHau, yIisl).
[Inomanp MOBEPXHOCTH NIPABUIIBHOM NUpaMUIbI U IPsAMOM Ipu3Mel. [Inomjans nosepxHoctu
MPSIMOTO KPYrOBOTO LIMJIMHAPA, IPSIMOT0 KPYroBOro KOHYyca U I11apa.
[Tonsatue 06 o6veme. OOBEM MUpaMuIbl U KOHYCA, MPU3MBbI M HWIHHApPa. O0beM 1mapa.
[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY TUIOLIAIIMU TOBEPXHOCTEN U
o0beMaMu MOJA0OHBIX Tell.
JIBM>KEHHsI B NPOCTPAHCTBE: MapajuIeibHBIA NEPEHOC, LIEHTpalbHAs CUMMETPUS, CUMMETPUS
OTHOCHUTENIHO IUIOCKOCTH, MOBOpOT. CBoiicTBa aABMKeHUW. [IpuMeHeHHe MABMXKEHUN IpHU
pelIeHnH 3a/1au.
BexTopsl 1 koopauHaThl B IpocTpaHcTBe. Cymma BEKTOPOB, YMHO)KEHHME BEKTOpa Ha YHUCIIO,
yroiyl Mexy BekropaMu. KosnnHeapHble 1 KOMIUIaHapHbIE BEKTOPBI. CKaJIspHOE MIPOU3BENECHUE
BEKTOpOB. Teopema 0 pa3yioKeHUH BEKTOpa MO TPEM HEKOMILIaHApHBbIM BekTopaMm. CkasipHoe
MIPOM3BE/ICHNE BEKTOPOB B KoopAuHarax. [IpuMeHeHHe BEKTOpPOB MNpH pEIIeHUWH 3ajad Ha
HaXO0XKJICHUE PACCTOSHUM, AJTUH, TUIOIIAe 1 00bEMOB.
VYpaBHEHHE IUIOCKOCTH B IMPOCTpaHCTBE. YpaBHeHUE cgepbl B npoctpancTBe. Dopmyna s
BBIUHCIICHUS PACCTOSHUS MEXA1Y TOUYKaMHU B IIPOCTPAHCTBE.
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INVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS KYPCA AJITEBPBI U HAYAJI AHAJIM3A B 10-11 KITACCAX.

ba3oBblii ypoBeHb

Pasznen

|. BbIMyCKHMK HAYYUTCS

I11. BbIyCKHHMK MOJY4YUT BO3MOKHOCTh HAYYHThCS

JJIeMEeHThbI
TeOpuH
MHOKECTB

Hu

MaTtreMaTun4iec

KOH JIOTUKH

OnepupoBath Ha 0a30BOM ypOBHE MOHSTHUSMH:  KOHEUHOE
MHO>KECTBO, JJIEMEHT MHOKECTBA, MOJMHOXKECTBO, MEPECeUCHUE H
00beIMHEHHE MHOXECTB, YHCIOBbIE MHOXECTBA Ha KOOPIWHATHOM
MpsIMOM, OTPE30K, UHTEPBAJT;

OlepupoBaTh Ha 0a30BOM YpPOBHE TIOHSTHSIMH: YTBEPXKICHUE,
OTPULIAHUE YTBEP)KIACHUS, WMCTUHHBIE M JIOKHBIE YTBEPKICHMS,
NpUYMHA, CJIEICTBME, YacTHBIM ciyyail oOIiero yrTBepxaeHus,
KOHTPIIPUMED;

HaXOJUTh TME€peceYeHue U OObEAMHEHHE JBYX MHOXECTB,
IPEeJCTaBICHHBIX TpapUUECKH Ha YUCIOBOM MPSIMOii;

CTPOMTb Ha YHCIOBOM MPSMOM IOJAMHOXECTBO UHCIOBOTO
MHO’K€ECTBA, 33JaHHOE MPOCTEUIITNMH YCIOBUSIMU;

pacro3HaBaTh JIOKHBIE YTBEPKIACHUS, OMIMOKH B PACCYKICHUSX,
B TOM YHCJIE C UCIIOJIB30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

— HCIIOJIB30BaTh YHCIOBBIE MHOXECTBA HA KOOPJAWHATHOM MPAMOU
JUIS. OTIMCAHMS PEATIbHBIX MIPOLIECCOB U SIBICHUM;

— TIPOBOJAUTH  JIOTUYECKHE  PACCYXKACHUA B CHUTyalUsx
[IOBCEHEBHOM KU3HU

Onepuposams NOHAMUAMU. KOHEYHOE MHONCECMBO, JJIeMeHm
MHOJICECm8d, NOOMHOICECMBO, NnepeceyeHue U 00beOUHeHue
MHOJICECMS, HUCTOBble MHOJCECMBa HA KOOPOUHAMHOU NPIMOL,
ompe30K, UHMep8a, NOLYUHMEPBAl, NPOMENCYMOK C BbIKOIOMOL
MoOYKoU,  2paguueckoe  npeocmasgienue  MHOJCECME  Ha
KOOPOUHAMHOU ~ NJIOCKOCMU,  ONepuposamv  NOHAMUIMU.
ymeepcoenue, ompuyanue YmeeprCoeHus, UCMUHHbLE U JTOHCHbLE
VMBEpHCOeHUsl, NpuduHa, creocmeue, 4acmHulil cayuai obuje2o
VIMBEpHCOeHUsl, KOHmMpNpumep, Nnpoeepsams NPUHAOLEHCHOCHb
NeMEeHMa MHOHMCECM8Y, HAX00ums nepeceyenue u 0OveouHeHue
MHOJMCECmS, 6 MOM Yucie HpeoCMAasleHHblX 2paguuecKu Ha
YUCTI0BOTU NPAMOUL U HA KOOPOUHAMHOU NILOCKOCU,

npoBOOUMb  O0KA3AMeNbHble PACCYHCOeHUs 0N 0DO0CHOBAHUS
UCIMUHHOCIMU YMBEPIHCOCHUI.

B noeceonesnoil scuznu u npu uzyyeHuu opyeux npeomemos:

UCnoab306ams 4ucioevle MHoxcecmed HA KOOpauHamHOIZ I’lpﬂ.MOﬁ
u Ha KoopduHamHoﬂ naocKkocmu O ONUCAHUS PEAIbHbLX
npoyeccos u SAGNEeHUL,

npPosoOUMb  0OKA3amenbHble — PACCYNCOEHUs. 6  CUMYAyusix
NOBCEOHEBHOU JHCUZHU, NPU PeULeHUU 3a0aY U3 OpYy2uX npeomemos

Yucaa
BbIpaKeHUsI

/|

OnepupoBaTh Ha 0a30BOM YpOBHE TOHSTHUSMH: IIEJIO€ YHCIIO,
JNENUMOCTh 4YHCETl, OOBIKHOBEHHAsl JApoOb, HecCATUYHAs JpoOb,
parroHaIbHOE YUCIIO, TPUOTIKEHHOE 3HAYCHHUE YUCIIA, YacTh, JOJS,

C80600HO onepuposamv NOHAMUAMU: Yeloe YUCILO, OeIUMOCTb
yuyces, 0ObIKHOGeHHAs OpoOb, decamuunas Opodb, PAYUOHATbHOE
YUCTI0, NPUOTUINCEHHOE 3HAYEHUEe YUCId, YaCb, 00/, OMHOWEHUE,




OTHOIIEHHE, TPOLIEHT, MOBBIIICHUE U TOHWKEHNE HA 3a/IaHHOE YHCII0
MPOLIEHTOB, MacITad; onepupoBaTh Ha 6a30BOM YPOBHE MOHSTUSIMHU:
jgorapudm Uuciaa, TPUTOHOMETPHUYECKAs OKPYKHOCTh, TIpagycHas
Mepa  yria, BeJWYMHA  yria,  33JaHHOTO  TOYKOM  Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TaHIE€HC U
KOTaHI'€HC YIJIOB, UMEIOIIUX POU3BOJIBHYIO BEIUUUHY;

BBIIIOJIHATH apI/I(bMeTI/I‘-IeCKI/IC IICI>’ICTBI/ISI C OCJabIMU u
panrOHaJIbHBIMHA YUCJIAMHU,

BBITIOJIHATE HECJIIOXKHBIC HpGO6p8,30BaHI/I$I YHCIIOBBIX BI)Ipa)KeHI/H\/JI,
coacpKalmx CTCIICHH YHUCCI, 100 KOPpHH H3 YHUCCI, 1100
J'IOI‘apI/I(bMLI YUCCII; CPABHUBATDH PALITMOHAJIBHBIC YUCJId MCKAY CO6OI>1;
OOCHUBATL M CpaBHUBATH C pallMOHAJIbHBIMU YHUCIIAMH 3HAYCHUS
OCJIBIX CTEIIeHeH YHuCCII, KOpHeﬁ HaTypaHLHOﬁ CTCIICHU M3 YHCCII,
HOFapH(bMOB YHuCCI B IPOCTHIX ClIy4dasX;

n300pakaTh TOYKAMH Ha YHCJIOBOM MPSIMOM IENIbIe M PAIMOHATBHBIC
YuUCIa;

n300paxaTb TOUKAMU Ha YHMCIOBOW MPAMOM II€JIble CTENEHU YHUCEll,
KOPHM HATypaJbHOW CTENEHU W3 YHCeN, Jiorapu@mbl 4YHuCel B
MIPOCTHIX CIIy4YasiX;

BBITIOJIHATE  HCCJIOXKHBIC Hp606pa3OBaHI/I$I OCIbIX U I[pO6HO'
panrOHAJIbHBIX 6YKBCHHBIX BBIpa)KeHHfI;

BBIPAXXaTh B MPOCTCHUIINX CIIydasiX U3 PABEHCTBA OJHY MEPEMEHHYIO
yepes Apyrue;

BBIUKCIISTh B MPOCTHIX CIyYasX 3HAYCHHs] YUCIIOBBIX M OYKBEHHBIX
BBIPQXEHHUH,  OCYIIECTBISSI  HEOOXOMUMBIC  TMOACTAHOBKH |
npeoOpa3oBaHMS;

n300pakaTh CXeMAaTUYECKH YroJj, BEJIMYMHA KOTOPOrO BBIpaKE€Ha B
rpagycax;

OLCHUBATbL 3HAKMW CHHYC4, KOCHHYCA4, TaHICHCA, KOTAHI'CHCA

NpOYeHm, NoGblUleHUe U NOHUJCeHUe HA 3A0aHHOEe YUCIO
npoOYEeHmos, macumao,

npuBoOUMs  NpuMepvl  Hucel ¢  3A0AHHbIMU  CEOUCMBAMU
oenumMocmu,

onepuposama NOHAMUAMU. noeapughm yucna,
MPULOHOMEMPULECKAS OKPYHCHOCMb, PAOUAHHAS U 2PAOYCHAs
Mepa  yena,  6eludUHA  yead,  3A0AHHO20 — MOYKOU  Ha
MPULOHOMEMPULECKOL OKPYICHOCU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOU3BONbHYIO GeIUYUHY, YUCIA € U
T, 8bINOIHAMb apughmemuyeckue OeUcmeus, couemas yCmmuvie u
NUCbMEHHble — NpueMvl,  NPUMEHAs  Npu  HeoOXo0UMocmu
sblYUCTIUMENIbHbIE YCIMPOUCMEa,

HAX00UMb 3HAYEHUS KOpHA HamypaﬂbHozZ cmenenu, cmeneHu c
PAUUOHATIBHbIM  noKazameiem, Jzoeapuqua, ucnonsvsysa  npu
Heobx00UMOCmU 8bIYUCTIUMENbHbLE yCI’npOlZCWZG'Cl,'

noJjib3068AmMuvCA OI/;QHKOZZ u npukudkoﬁ npu  npaKkmu4ecKkux
pacdemax,

npogooUms N0 U3BECMHLIM  hopmyram U NPABUIAM
npeobpazosanusi GYKEEHHbIX BbIPANCEHUL, GKIIOUAIOUUX CEeneHtl,
KOPHU, 102apUPMbL U MPULOHOMempudeckue QyHKyuu,

HAXOOUMb  3HAYEHUs YUCTO08bIX U 6yK6€HHblx 6blpa.9fC€Hu12,
ocywecmeJisis HeoOXo0uMble NOOCMAHOBKU U npeo6pa306aHuﬂ;

uzobpasxcamsv ~ cxemamuyecku — y2ol,  6eIUYUHA ~ KOMOPO2O
svipadicena @ 2padycax uiu paouanax,

UCNONb306AMb  NPU  peuleHuu 3a0a4y  Mabauunvle 3HA4eHUs
MPUSOHOMEMPULECKUX PYHKYUL Y2N08;

BbINOIHAMb NEPeBo0 BEIUUUHbL Veld U3 PAOUAHHOU Mepbl 8
2paodycHyo u 0opamHo.

B noeceonesnoti owcusHu u npu usyuenuu Opyeux yyeOHviX




KOHKPETHBIX YTJIOB.

B noeceonesnoll ofcus3HU U NpU  U3VYEHUU OpYeUX — YueOHbIX
npeomemos:

BBITIOJIHSITh BBIYMCIICHHMSI TPU PEIICHUH 3aJa4 MPAKTUYECKOTO
XapakTepa;

BBIIIOJHATL HPAKTHYCCKHUEC paCdCTbl C  HMCIIOJIB30BAHHUCM  IIpU
HEOOXO/JMMOCTH CIPABOYHBIX MAaTe€pUajOB U  BBIYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTBb PCAJIbHBIC BCIIMYHHBI, XapPaKTCPUCTUKHU 00BEKTOB
OKpYyZKaromero Mmrupa ¢ X KOHKPETHBIMH YUCIIOBBIMH 3HAYCHUAMU

HCIIOJIB30BaTh METOAbI OKPYIJICHUS, HpI/I6JII/I)KCHI/I$I " IIPUKUAKU IIPpHU
PCUICHUHU IMPAKTUYCCKUX 3a/1a4 MOBCEIHEBHOM KM3HU

npeomemos:

8bLINOIHAMb 0CUCMBUSL C YUCTOBbIMU OAHHLIMU NPU peuleHUU 3a0ay
NPAKMUYECKo2o Xxapakmepa U 3a0ai u3 paziuyHulx obaacmeti
3HAHULL, UCNONB3YSL NPU HEOOXOOUMOCMU CNPABOYHbIE MAMEPUATDL
U 8bIYUCIUMENIbLHBLE YCIPOUCMEA,

oyeHusamv, CpaGHUBAMb U npu  peuleHuu
NPAKMUYECKUX 3a0ay YUCNI08ble 3HAYEHUs pPeanlbHblX GeNUYUH,
KOHKpemHble Xapaxkmepucmuku 00beKmog
OKDYHCAIOU|e20 MUpa

ucnojlbzoeams

yuciosvle

YpaBHeHus u
HepaBeHCTBa

Pemare uHelHBIE
YpaBHEHUS,

YpaBHCHUA W  HCPABCHCTBA, KBAaJAPaTHBIC

pemiath Jorapupmuyeckue ypaBueHus Buma 10g 4 (bx + ¢) = d u
npocreiiime HepaBeHcTBa Buaa 109 5 X <d;

pelaTh ToKasaTenbHbIe ypaBHeHus, Buga a” = d (rme d MOKHO
IPEICTaBUTh B BUJE CTCIICHH C OCHOBAaHHEM &) M MHPOCTEHIIHe
HepaBeHcTBa Bua @ <d (rme d MOKHO MPEICTaBUTh B BUJE CTENEHH
C OCHOBAHHEM a);.

IPUBOAUTL  HECKOJBKO  IPUMEPOB  KOPHEH  IIPOCTEUILIEro
TPUTOHOMETPUUECKOT0 ypaBHEHUS BUA: sin X = a, COS X = a, tg X = a,
Ctg X = a, rme a — Ta0iaMYyHOe 3HAYEHHE COOTBETCTBYIOIIEH

TPUTOHOMETPUUECKON (QYHKIIHH.

B noeceonesnotl scuznu u npu uzyyeHuu opyeux npeomemos:

COCTaBJISITh U pellaTh ypaBHEHUS M CHUCTEMbl YpaBHEHUU Mpu
pEIIeHNN HECIOKHBIX MPAKTUUYECKHUX 3a]a4

Pewamo payuoralvbHble, noKasamejlbHovle U Jzoeapugbﬂ/tuqea(ue
YpAaeHeHUus U HepaeeHcmed, npocmedume uppayuoHajlibHble U
mpucoHomMempuiyecKue ypasHeHusl, Hepasencmea U ux Cucmembsl,

UCNONIBL308aMb MemoObl peuleHUs YPAaeHeHull: npugeoeHue K uoy
«npousseoenUe pasHo HyI0» UIU «YACMHOE PAGHO HYI0Y, 3aMeHd
nepemMeHHbIX,

UCNONB308aMb MEMOO UHMEPBAN08 OJil peuleHus HepaseHCme;
epaghuueckuti  memoo  ONsl  NPUOIUNHCEHHO20
pelieHus: ypasHeHull U HepageHCms;

ucnoav3zoeams

uzobpasicams Ha
MHOJHCECME0  peutenull
YPAGHeHUll U HepageHCma,

mpueOHomempuueCKoﬁ OKPpYIHCHOCMU
npocmedmux mpucoOHOMempUu4eCcKux

BbINOIHAMbB 0OMOOP KOPHEl YPAGHEHUT UNU PeuleHUli Hepagencme 6
coomeemcmauu c OONONTHUMENbHLIMU — VCIOBUAMU u
02paHU4eHUsIMU.




B noscednesnoii ocusHu u npu  uzyueHuu Opy2ux y4eOHbIX
npeomemos:

cocmasnams U peuamsv YpaeHeHus, CUCmeMbvl YPAGHEHUU U
HepaseHcmea npu peuteHuu 3a0ay Opyeux y4eOHvIX npeomMemos;

UCNONb306AMb  YPAGHEHUs U HepABeHCmed Ol NOCMPOEeHUs U
UCCIe008AHUSL NPOCMENUUX MAMEMAMUYECKUX MOOeLell PealbHblX
cumyayuil unu NPUKIAOHbIX 3a0ay;

yMemb  UHMEPNpemuposams — NONYYEHHLIU  NpU  peuleHuu
VDABHEeHUsl, HEPABEHCMBA UNU CUCIEMbl pe3yabmam, OYeHUBams
€20 npasoonooodue 8 KOHmeKcme 3a0aHHOU PealbHOU CUMYyayuu
UIU NPUKIAOHOU 3a0a4u

DOyHKUUHA

OnepupoBatb Ha 0a30BOM ypOBHE IIOHATHSAMM: 3aBHCUMOCTh
BeNWYMH, (QYHKIWSA, apryMEHT H 3HadeHue (QYHKIUH, 001acTh
omnpefeNeHuss M MHOXECTBO  3HaueHWM  (QyHKuuu, rpaduk
3aBUCUMOCTH, Tpapuk (yHKUMH, HYId GQYHKIUH, MPOMENKYTKU
3HAKOIIOCTOSIHCTBA, BO3PAacTaHME HAa 4YHUCIOBOM  IIPOMEXKYTKE,
yObIBaHME HA YHMCIOBOM IPOMEXYTKE, HauOoOJbllee U HaUMEHbIIEe
3HaueHue (YHKIUU Ha YHUCIOBOM IPOMEXKYTKE, IEepUOIUYecKas
GyHKIMS, IEPUOT;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMH: MpsMas U oOpaTHas
IPONOPLHUOHATIBHOCTD JIMHEHHas, KBaJpaTHyHasi, JorapupmMuuecKas
U MOKa3aTesbHas QYHKIUHN, TPUTOHOMETpUYECKHE (QYHKIINH;

pacrio3HaBaTh TpadUKH INEMEHTAPHBIX (QYHKUMI: TpsAMOd U
oOpaTHOH  TPOMOPIIMOHATBFHOCTH,  JIMHEWHOW,  KBaJpaTHUYHOM,
JorapupmMuIecKon u [IOKa3aTeIbHOU byHKIUMH,

TPUTOHOMETPUUYECKUX (DYHKIIUH;

COOTHOCHUTH TpapuKy 3JIEMEHTAPHBIX (DYHKIIHI: MPSIMON U 0OpaTHOM
MPONOPIIMOHATBHOCTH, JINHETHOM, KBaJ[paTUYHOI,
JorapuMUIECKOM u MOKa3aTeIbHOU GyHKINH,
TPUTOHOMETPHUUECKUX (QYHKIUH ¢ opMylTaMu, KOTOPBIMU OHU

Onepuposéamv NOHAMUAMU: 3ABUCUMOCMb  BEIUYUH, (DYHKYUA,
apeymeHm U 3HaueHue QYHKyuu, ooOracmv onpeoeneHus U
MHOJHCECMB0 3HAYEHUN (OYHKYUU, 2papuK 3asucumocmu, cpagux
@yHKyuU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
803pacmanue Ha YUCI080M NPOMEdNHCYMKe, YObl8aHUue HA YUCTOBOM
npomexcymke, Haubolvulee U HauMeHbulee 3HauYeHue QyHKyuu Ha
YUCTIOB0M — NPOMENCYMKe, Nepuooudeckdas @OyHKYus, nepuoo,
YemHas u HeuemHasi PYHKYUU, ONepuposams NOHAMUAMU. NPAMAS
u obpamuas NPONOPYUOHANLHOCMb, JUHEUHAs, K8AOPaAMUYHAs,
Jocapugmuyeckas u ¢dynxyuu,
mpuzoHomMempudeckue QYHKyuu, onpeoenams 3Ha4eHue QYHKyuu
N0 3HAYEHUI0 AapPSYMEeHmAa NpU PA3IUYHbIX CHOCO0ax 3a0anus
@dyHKYUU; cmMpOoUmsb epapuKry U3yUeHHbIX GYHKYUI,

nokasameibHasA

Onucvl6amy no 2pagpuKky u 6 NPOCMeuwux Cay4asx no gopmyne
nogeodeHue u ceolUCmea QyHKYUtl, Hax00ums no epaguxy QyHkyuu
Haubobuue U HauMeHbliue 3HAYeHUs, CMpoums dCKU3 epaguxa
dynkyuu, yoosremeopsowel NpPUEeOeHHOMY HAOOpPY VCI08Ul
(npomedicymku  803pacmanus/yovieanus, 3Havenue QYHKyuu 6
3a0aHHOU MOYKe, MOUYKU IKCMPEMYMO8, ACUMNIOMbL, HYIU
dynkyuu u m.o.);




3a/1aHbI;

HaXOAUTh MO TpauKky NpUOMKEHHO 3HAa4YeHUs (QYHKIUA B
3aJJaHHBIX TOYKAX;

omnpeneNniaTh Mo rpaduky CBOHCTBA (PYHKUUHU (HYIH, MPOMEKYTKH
3HAKOITOCTOSIHCTBA, IMPOMEXYTKH MOHOTOHHOCTH, HAaWOOJbIIME H
HaVMEHbIINE 3HAYCHUS U T.I1.);

CTPOUTH 3cKku3  rpaduka ¢byHKIUY, YIIOBJIETBOPSIOLICH
NpUBEICHHOMY HaboOpy ycioBuil (IMPOMEXYTKH Bo3pactanus [
yObIBaHUS, 3HauYeHHWE (YHKIUU B 33JaHHOH TOYKE, TOYKH
9KCTPEMYMOB H T.11.).

B nosceonesnoii srcusnu u npu uzyueHuu opyeux npeomemos:

ompenensiTh 1Mo rpaduKaM CBOMCTBAa peaJbHBIX TIPOILECCOB U
3aBUCUMOCTEH (HanOOINbIINe M HAMMEHbIIINE 3HAYEHUS, IPOMEXKYTKU
BO3pacTaHus U yOBIBaHHUSI, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

WHTEPIPETUPOBATh  CBOMCTBA B KOHTEKCTE KOHKPETHOU
IIPaKTUYECKOU CUTYyaLIUU

pewiamsb  YpaeHeHus,  Npocmenuiue  CUucmemvl  YPAGHEHU,
UCNONBL3YA C8OUCMBA PYHKYUL U UX 2PAPUKOS.

B nosceonesnoii owcusnu u npu  usyuenuu Opyeux yueOHbix
npeomemos:

onpedesimov NO 2pagukam U UCNOABL308AMb O  pPeuleHuUs
NPUKTIAOHBIX  3a0a4  CBOUCMBA  PEealbHbIX  NPOYeccos U
3asucumocmeii  (Haubolbwue U HAUMEHblUe — 3HAYEHUS,
NPOMEICYMKU 803PACAHUS U YObI8AHUs. (DYHKYUU, NPOMEIICYMKU
3HAKONOCMOSHCMBA, ACUMIIMONbL, NEPUOO U M.N.);

unmepnpemupoeams ceolicmea 68 KOHMmeKcme KOHermHOLVl
npakmuueCKoﬁ cumyauuu,

onpedenams no epaguxkam  npocmeuuiue  XapaKmepucmuxu
NepUOOUYEeCKUX npoyeccos 6 Ouonocuu, 3KOHOMUKe, My3bIKe,
paouocesasu u op. (amniumyoda, nepuoo u m.n.)

DIeMEeHThI
MareMaTuyec
KOI'0 aHAJIN3A

OnepupoBaTb Ha ©0a30BOM YypOBHE TMOHSATUSMHU: TPOU3BOAHAS
GyHKIIMM B TOYKe, KacaTellbHas K rpaduky QyHKIMH, TPOU3BOIHAS

byHKIUY;

ONpeneNaTh 3HaueHHe NPOU3BOJHONM (YHKIMM B TOUKE IO
U300pakeHHIO KacaTebHON K TpaduKy, IPOBEJCHHOM B 3TOH TOUKE;

pe€miate HECIOXKHBIC 3aJadyd Ha TPUMCHCHUC CBA3HM MCKIY
MPOMEXKYTKaMU MOHOTOHHOCTH M TOYKaMH IKCTpeMyMma (YHKIIHH, C
OHHOﬁ CTOPOHBI, U MPOMEKYTKAMU 3HAKOIIOCTOSAHCTBA W HYJISIMU
MIPOU3BOHOM ATOM QYHKIIUU — C IPYTOM.

B noeceonesnotl scuznu u npu u3yyeHuu opyeux npeomemos:

MOJIb3YACh TpaduKaMH, CpaBHUBATh CKOPOCTU Bo3pacTaHus (pocTa,

Onepuposéamv NOHAMUAMU. NPOU3BOOHAS. (DYHKYUU 6 MOuUKe,
KacamenbHas K epaguxy QyHKyuu, npouzeooHas hyHKyuu,

BLIYUCTIAMb NPOU3BOOHYIO OOHOUNIEHA, MHO2OUNEHA, KEAOPAMHO20
KOPH31, NPOU3BOOHYIO CYMMbL (DYHKYULL,

BLIYUCTIAML  NPOU3BOOHBIE  DNIEMEHMAPHBIX — QYHKYUL U UX
KOMOUHAYUTL, UCNONb3YA CHPABOYUHbIE MAMEPUATbL,

uccnedosamv 8  npocmenuwiux — cay4asx — QyHKkyuu  Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbUIUE U HAUMEHbUIUE 3HAYEHUS
@dyHKkyuil, cmpoumv epagpuKu MHO20UNIEHO8 U NPOCMEUX
PAYUOHANILHBIX — YHKYULL ¢ UCNONb308AHUEM  aANNapama
Mamemamuyecko2o aHanu3a.




MOBBIIICHUS, YBEIUYCHUS U T.1.) WIM CKOPOCTH yObIBaHUSA (TIaJCHUS,
CHMJKEHHSI, yMEHBIIIEHUS U T.I1.) BEJIMUYUH B pealibHbIX IIpoIeccax;

COOTHOCHTH TpaUKH peabHBIX MPOIECCOB U 3aBHCUMOCTEH C HX
OMHMCAHUSMH, BKITFOYAIOIIUMHU XapaKTEPUCTHKU CKOPOCTH U3MEHEHUS
(OBICTpBIF POCT, TJIABHOE TIOHM)KEHUE U T.11.),

UCMOJb30BaTh TIpaUKU PpEeaIbHBIX IPOLECCOB JUIsl  PELICHUs
HECIIOKHBIX MPHUKIATHBIX 33]1a4, B TOM YUCIIE ONPENesis Mo rpaduky
CKOpOCTb X074 IIporecca

B noscednesnoii ocusHu u npu  uzyueHuu Opy2ux y4eOHbIX
npeomemos:

pewamv  NPUKIAOHble 3a0aqu U3 OuoLocUU, QUIUKU, XUMUL,
IKOHOMUKU U OpYeUX NpeoMemos, C8i3aHHble C UCCIe008aAHUEM
Xapaxmepucmux PeanvbHbxX npoyeccos, Haxooicoenuem
HAUOONLUIUX U HAUMEHLUUX 3HAYEeHU, CKOPOCMU U VCKOPEeHUsl U

UHMEPNPemuposams No1y4eHHble pe3yibmanmbl

CraTucruka
" Teopust
BEpPOSITHOCTE
M, JIOTUKA U
KOMOMHATOP
HKa

OHGpHpOBaTL Ha 0a30BOM YPOBHE OCHOBHBIMHU OIIMCATCIIbHBIMU
XApPAKTCPUCTHKAMU YHUCIIOBOI'O Ha6opa: cpeaHee apI/Iq)MCTI/IquKOG,
MEauaHa, HauOOJIbIICEe U HANMEHbIIICE 3HA4YCHUA,

olnepupoBaTh Ha 0a30BOM YpPOBHE IOHSATHUSIMM:
BEPOATHOCTb  COOBITHA,  CIOy4yallHBI  BBIOOp,
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

qaCToTa H
OITBIThI C

BBIYUCIIATE BEPOATHOCTH COOBITHI HAa OCHOBE moacdeTa yucia
HCXOO0B.

B noeceonesnoti scuznu u npu uzyyeHuu opyeux npeomemos:

OIICHUBATh M CPABHHUBATH B MPOCTHIX CIydasX BEPOSATHOCTH COOBITUN
B pEaJbHOM KU3HU;

YUTaTh, COMOCTABJIATh, CPABHUBATH, MHTEPIPETUPOBATh B IPOCTHIX
ClIy4asiX peajbHble JaHHbIE, TNPEACTaBIEHHbIE B BHJE TaOMIMII,
auarpamm, rpaukoB

Hmemv  npedocmasnenue o0 OUCKDEMHbIX U HENPePblGHLIX
CYYQUHBIX  BEIUYUHAX U PACNPeOeleHUsX, O He3a8UCUMOCMU
CLYYQUHBIX BeUYUH, UMeMb NPEOCMABIeHUe 0 MAmeMamuyeckom
02HCUOAHUU u oucnepcuu CAYYAUHbIX BENIUYUH, UMEMb
npeocmasieHue O HOPMAIbHOM pAcnpedesieHuu U HnpumMepax
HOPMANIbHO PACNPEOesIeHHbIX CIYYAHbIX GeNUYUH,

norHumams Cymsv 3aKOHA Oonbuux yucen u 6bl60p01lH020 Mmemooa
usmeperus 6€pOEMHOcm€ﬁ,'

umems npeocmasienue 06 YCI08HOU 6epOAMHOCIU U O HOJHOU
BEPOSIMHOCMU, NPUMEHAMb UX 6 peuleHuu 3aoay, umems
npeocmasieHue 0 BAaNCHLIX YACMHBIX 6U0AX pacnpeodeleHull U
NPUMEHAMb UX 8 peleHUl 3a0ay,

uUMemb npeocmasieHue o0 KOppenAyuu CryYatHblX GeluduH, O
JUHEUHOU pecpeccuul.

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

6blYUCIAMb UJIU OYEHUBAMb 6€POAMHOCMU cobbimuii 6 peaﬂbnoﬁ
HCU3HU,

8b10UpamMb NOOX00sUWUe MemOoObl NPpedCmasieHus u oopadomxu




OQHHbBIX,

ymemsv peuilanvd HeCN10IICHble 3a0a4yu Ha npumeHeHue 3aKoHa
bonvuux yucen 8 coyuojiocuu, cmpaxoearHuu, 3()pa600xpaHeHuu,
obecneyenuu bezonacrocmu HaceneruA 6 '-tp€36bl'-taZZHle
cumyayusix

TexcToBBIE
3a1a4um

PemnraTe HecIOKHEBIE TEKCTOBEIC 3aa4u pa3HbIX TUIIOB,

aHAJIM3UPOBATh YCIOBUE 3aJla4H, NMPU HEOOXOJUMOCTH CTPOUTH IS
€e pelIeHUs MaTEeMaTHYeCKyl0 MOJENb;, NOHUMAMb W UCIOIb30BaTh
JUIsL  pelleHus 3aJaud  HUH(OpMALMIO, MPEACTAaBICHHYIO B BHJE
TEKCTOBOM M CHMBOJILHOM 3alldCH, CXEeM, TaOJHll, Juarpamw,
rpaduKoB, pUCYHKOB;

JIeicTBOBAaTh 10 alrOPUTMY, COZEpXKALIEeMYCsl B YCJIOBUHU 3aJauy;
UCIIOJIb30BaTh JIOTMYECKHE PpACCYXKACHHS IpU pPEIICHUU 3a]lauH;
paboTaTh ¢ M30BITOYHBIMH YCJIOBMSIMM, BbIOMpass U3 Bcel
uH(popMaluy, JaHHbIE, HEOOXOAMMBbIE JJIsi pElIeHUs 3aJlauH;
OCYIIECTBIISITh HECIOKHBIN Mepe0op BO3MOXKHBIX PELICHUH, BHIOMpast
U3 HUX ONTHMaJbHOE TIO KpUTEpUAM, CHOPMYIUPOBAHHBIM B
YCIIOBHH;

AQHAJIM3UPOBaTh W MHTEPIPETUPOBATH IIOJYYECHHBIE PELICHUS B
KOHTEKCTE  yCJIOBHMSl  3aJaud,  BBIOMpaTh  pEIICHHS, HE
IIPOTUBOpEYAIINE KOHTEKCTY;

peliarh 3aJaud Ha pacyeT CTOMMOCTH IOKYITOK, YCIYT, TOE3I0K H
T.IL;

pe€miaTh HECJIIOXKHBIC 3a1a4u, CBA3aHHBIC C JOJICBBIM Y4aCTHUEM BO
BIaACHHUHU q)HpMOfI, npeanpusaTUCM, HECABUXKUMOCTBIO,

peliaTh 3a4a4r Ha MPOCTHIC ITPOLICHTLI (CI/ICTCMLI CKHIOK, KOMI/ICCI/II/I)
N Ha BBIYHUCICHHUC CJIIOKHBIX IIPOLNCHTOB B PAa3JIMYHBIX CXeMax
BKJIaA0B, KPEAUTOB U UIIOTCK;

pemiate MpakTHUYeCKHWe 3ajaud, TpeOyIolue HCIOJIb30BaHUS
OTPULIATENIbHBIX ~YWCEJ: Ha ONpeleJIeHUE TeMIeparyphl, Ha

Pewamsv  3a0auu  pazuweix munos, 6 mom yucie 3a0ayu
NOBBILUEHHOU MPYOHOCU;

8blOUpaAmMs ONMUMANbHBIL ~ MemoO  peuwleHuss  3a0ayu,
paccmMampusas pasiuyHvle Memoovl, CHMpoums MOOelb PeueHUs.
3a0a4u, Npo8ooUMb OOKA3AMeNbHblE PACCYHCOCHUSL,

pewams 3a0aqu, mpebdyrowue nepedopa 8apuaHmos, npoeepKu
VC08ull, 8b100pa ONMUMATILHO20 pe3yibmama,

anaaiusupoeaniov u UHmepnpemuposdaniob pes3yibmanibl 6
KOHmeKkcme yciaosus 3adaltu, 6bl61/lpan’Zb PEULeHUA, He
npomueopedaujue KOHmeKcny,

nepesooums npu peueHuy 3a0asu UHGOpMayuio uz 0OHoU Gopmol
8 Opyeyio, UCHONb3YS NPU HeoOXO0OUMOCMU CXeMbl, Mabauybl,
epaguxu, ouazpammol;

B noeceonesnoil scuznu u npu uzyyeHuu opyeux npeomemos:

peuwams npakmuyeckue 3a0ayu u 3a0aiu U3 Opyeux npeomemos




OINpEZIC/ICHUE TOJIOKEHUSI HAa BPEMEHHOM ocHu (10 Hamel 3pbl U
1ocJie), Ha JBW)KCHHUE JCHEXKHBIX CpeINCTB (IPUXOJ/pacxoj), Ha
orpeziesieHue r1yOuHbI/BBICOTHI U T.I1.;

UCIOJIb30BaTh IOHATHE MaclITaba JUlsl HAXOXAEHUS PACCTOSHUN U
JUIMH Ha KapTaX, IUIJaHaX MECTHOCTH, IUIaHaX IIOMEILEHUH,
BBIKpOIKax, Mpu paboTe Ha KOMIBIOTEPE H T.II.

B noeceonesnotl s#cuznu u npu u3yyeHuu opyeux npeomemos:

peiiatb HECIOXHBIC IMPAKTHYCCKUC
CUTyalusaIx HOBCGZ[HCBHOﬁ KHN3HU

3aJa4d, BO3HHMKAKIIUE B

I'eomeTpust

OnepupoBath Ha 0a30BOM YpOBHE MOHSTHUSMHU: TOYKA, MPIMasd,

IIJIOCKOCTH B IIPOCTPAHCTBE, [1apajuIeIbHOCTh u
NEPNEHAUKYJIIPHOCT  NPAMBIX W INIOCKOCTEM; Pacro3HaBaTh
OCHOBHBIE  BMJIbI ~ MHOTOIDAaHHUKOB  (mpu3Ma,  IHUpaMuja,

MPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo);

n300pakaTh U3ydaeMble GUTyphl OT PyKH U C IPUMEHEHUEM
IIPOCTBIX YEPTEIKHBIX HHCTPYMEHTOB;

Jienath (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX
00BeMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIeKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, npeAcTaBICHHYIO Ha YepTeXKax U PUCYHKaX;

npuMeHsaTh Teopemy Iludaropa mnpu BBIUUCIEHUH 3JIEMEHTOB
CTEpEOMETPUUECKUX PUTYD;

HAaXOJUThb OO0BEMBl U IUIOU[AJAM TOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHHUKOB C TPUMEHEHHEM (HOPMYIL;

pacro3HaBaTh OCHOBHbBIE BUbI TEJ BpalleHUs (KOHYC, HUIHHIP,
chepa u map);

HAaXOJUTh OO0BEMBI W IUIOHIAJAM TOBEPXHOCTEH IMPOCTEHIINX
MHOTOTPAaHHHUKOB H TN BPAIICHUS C IPUMEHEHUEM (OpMYII.

Onepuposamp mouka, npsamas,
npocmpancmee, napaiielbHOChb U NePREHOUKVISAPHOCHb NPSIMbIX
U nIOCKOCmell;

NOHAMUAMU. niockocmos 6

NpUMeHAMb O peuleHus 3a0ay ceomempuyeckue hakxmol, eciu
VCI08USL NPUMEHEHUsL 3A0aHbl 8 S8HOU (hopme; peulams 3a0adu Ha
HAXO0JCOeHUe 2eOMempUYecKux 6eludurn no oobpasyam  uiu
aneopummam; oenams  (8bIHOCHblE) NIOCKUE YEepmedCUu U3
DUCYHKOB 00bEMHBIX ueyp, 8 MoM Yucie pucosams U0 Ceepxy,
cboky,  cmpoums MHO202PAHHUKO8,
uHmepnpemuposams U  npeodopaA3’0evleams  UHGOpPMAYU O
2eoMempuieckux ueypax, npeocmasieHHyl) HA uYepmedncax;
NPUMEHAMb 2eoMempuieckue Gakmol 01 peuleHus 3a0ad, 8 mom
yucne npeononazanuux HeCKOIbKO WAa208 peuletus; OnuUcbIeams
83aUMHOE  PACNoNoJCeHue  NpaMulx U HIOCKOCmel 8
npocmpaucmee;

ceqyerus uszejieKkameo,

Gopmynupoeams ceolicmea u NPUHaKu Queyp;
00KA3bI8AMb 2e0MEeMPUiecKue YmeeprHcOeHUs;

enadems CMaHOApmMHuoU Kiaccuguxkayueli npocmpaHCmeeHHbIX
Queyp (nupamuowi, npuzmwi, napaiieienuneosl);

HAxoo0ums 0bvembvl U mzou;a()u noeeprocmeL? ceomempudecKux




B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:
COOTHOCUTH aOCTpaKTHbIE T€OMETPUYECKUE MOHATUS U (AKTHI C
peallbHBIMH JKU3HEHHBIMH O0BbEKTaMH U CUTYaLUSIMU;

HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYp
JUIS pEIICHUS TUTIOBBIX 3a/1a4 MPAKTUYECKOTO COACPHKAHMUS;
COOTHOCUTH TUIOIIAM MOBEPXHOCTEH TeNl OJMHAKOBOH (OpPMBI
pa3IMYHOrO pa3Mepa;

COOTHOCHTH 00BEMBI COCYIOB OJIMHAKOBOM ()OPMBI Pa3THIHOTO
pa3mepa;

OlICHUBaTh (hOpPMY MPaBUIIBHOI'O MHOTOTPAHHMKA IOCIIE CIIHJIOB,
Cpe30B U T.N. (ONMpENeNsATh KOJMWYECTBO BEPIIUH, pedep U rpaHent
MOJIyYE€HHBIX MHOTOTPAHHUKOB)

mejil ¢ npumMeHeHuem Gopmyi;

BbIYUCTIAMb pACCMOAHUA U Y2iibl 8 NPOCMPAHCMBE.

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

UCNOIL3068AMb CBOUCMBA 2eOMemPUIecKux ueyp 01sa peuleHus
3a0ay NpaKkmu4ecko2o xapakmepa u 3a0ay uz opyeux obracmetl
SHAHUU

BexkTopsl mu

OnepupoBatb Ha 0a30BOM  YpPOBHE IIOHATHEM  JIEKapTOBBI

Onepuposams ~ NOHAMUAMU ~ OEKAPMOBbL  KOOPOUHAMbL 8

KOOPAMHATHI | KOOPJMHATHI B IPOCTPAHCTRBE; NPOCMPAHCcmee, 8eKmop, MoOyib 6eKMopd, PAGEHCMBO BeKMOPO8,
B KOOPOUHAMbL  BEKMOPA, Y201 MelcOy BeKMOpaMU, CKAIAPHOe
HAaXOJWTh KOOPJWHATHI BEpPIIMH Ky0a W  MPSIMOYTOJEHOTO
NMPOCTPAHCTB npoussedeHue 6eKmMopos, KoulUHeapHvle 6eKMopbl,
napaienenueaa
e HAXo0ums paccmosiHue mexicoy 08yMsa Mo4Kamu, CyMmy 6eKmopos
U npouszgedenue BeKMOpAa HA HUCTO, Y20l MeXHCOy 6eKmopami,
cKanapHoe NnpousseoeHue, packiaobléams 6eKmop Hno  08YyM
HEKOJLTUHEeAPHbIM 6eKIMOPAM;
3a0aeamev NIOCKOCMb YPAGHEHUeM 8 O0eKapmogou cucmeme
KOOpOuHam;
pewams npocmetiuiue 3a0aiu 66e0eHUeM 6eKMOPHO20 bazuca
MeToabl [IpuMeHATh W3BECTHBIE METOABI TPH pEIIeHUH CTaHIAPTHBIX | Mcnoiv308ams 0CHOBHble Memoobl 00KA3AMeNbCmed, NPOBOOUMb
MAaTeMATHKH | MaTEeMaTHYCCKUX 3a/1a4; 00KA3aMenbCmeo U GbINOHAMb ONPOBEPHCEHUE,

3aMe4aThb M XapakTepU30BaTh MATEMATHUYECKHE 3aKOHOMEPHOCTH B
OKpY>KarollIel TeMCTBUTEIHbHOCTH;

IPUBOIUTH IpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE, B TOM YHCIIE XAPAKTEPU3YIOIIHUX KPACOTY U COBEPLIEHCTBO
OKPY’KaroIllero MUpa U MPOU3BENCHUN HCKYCCTBA

NPUMEHAMb  OCHOBHbIE MEemOObl PeuleHuss MamemMamuyecKux
3a0ay,

HA OCHOBE MamMemMamu4eckux 3aKOHOMepHOCmel 6 Npupooe
Xapaxkmepuzoeams KpACOmMY U COBEPUIEHCNBO OKPYIHCAIOULe20
MUpa u npouzgedeHull UCKYCCMmed, NPUMEHsmMb npocmetiuiue
npocpammusie cpeocmed U 1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peueruu Mamemamuyeckux 3a0a4







Ilnan npoBeaeHus1 KOHTPOJIBHBIX PadoT Mo ajaredpe

10 KJ1ace
KonuuectBo
No | Tema 4acoB KounTponbHbie paboThl
0 MPOrpaMme
1 | IToBTOpEHuUE 3 -
2 | JleficTBUTENbHBIE UKCITA 18 Kp Ne 1 mo teme «JleiicTBUTEIBHBIE
qHCIIa
3 | CrenenHas QyHKIHs 18 K/p Ne2 no reme «CreneHnas GyHKIHSY
4 | TokasarenbHas QyHKIHS 12 Kp N3 mo Tteme «llokazarenpHas
byHKIHS
5 | Jorapudmuueckas GpyHKIms 19 Kip Ned mno Tteme «Jlorapupmuueckas
byHKIHS
6 | Tpuronomerpuueckue GopMyIIbI 27 K/p Ne5 mo teme «Tpuronomerpuueckue
bopMyITbD»
7 | TpuroHoMeTpuueCcKUe ypaBHEHHs 18 K/p Ne6 mo teme «TpuroHomerpuueckue
YpaBHEHHUSI»
8 Hrorosoe moBropenue 21 ['omoBas mpoMeKyTOUYHas arTecTauus
Hroro 136
11 KJ1ace
Ne Pasien KonnuecTso KonTposabHbie
o A 4ACOB paboThI
1. [ToBTOopenue kypca anreOpsl W Havan ananm3a 10 4 -
KJ1acca
2. Tpuronomerpruyeckue QyHKINN U ypaBHEHUS 8 1
3. [IponsBoaHas U €€ TEOMETPUUYECKUI CMBICIT 18 1
4. [TpumeHeHne MpoU3BOHOH K UccienoBaHmio QyHKImMiA | 16 1
5. HNuTterpan 15 1
6. KombunaTtopuka 15 1
1. DneMeHTHI TEOPUU BEPOATHOCTEN 15 1
8. Craructuka 10 1
9. HrtoroBoe moBTOpeHHEe Kypca aireOppl U Hayal 35 2
aHaJm3a, moroToBKa K EI'D.
Hroro: 136 9




3. Conep:kanue Kypea «Aareopa» B 10 kaacce (136 )

«IToBTOpenue kypca 7 -9 kaacca» (3 u)

YucnoBble U OyKBEHHBIE BBIPAKCHUs. YTPOIICHUE BhIpaXEHWUU. YpaBHEeHUs. CUCTEMBbI YpaBHEHHM.
HepaBencTBa. DnemenTapHbie (yHKIIHUH.
Tema 1. «/leiicTBuTeIbHBIE Yncaa» (18 )

Lenbie u panroHanbHbIe yucha. JlelicTBuTensHble yncia. beckoHeuHo yObIBaromas reoMeTpruiecKas
nporpeccusi. Apudmerndeckuil KopeHb HaTypainbHOH creneHu. CTeneHb ¢ palMOHAIBHBIM U
JENCTBUTENBHBIM [10KA3aTEISIMU.

OcHoBHbIE 11eTH: POPMUPOBAHUE MTPEICTABICHUN O HATYPaJIbHbIX, LEJbIX YUCIIAX;

0 MIPU3HAKAX JEITUMOCTH, IPOCTHIX U COCTABHBIX YHCIIAX;

O pallMOHAJIbHBIX YUCIIAX;

0 TIepuoie, O MEPHUOANIECKON APOOH, O IEHCTBUTEILHBIX YUCIIAX;
00 MppaLMOHATIbHBIX YHCIAX;

0 OECKOHEYHOU NeCATUYHON MepHOANYECKON ApooH;

0 MOAYJE JEHCTBUTEIBHOTO YNCIIA;

(dopmMupoBaHUE YMEHHI ONPEAETATh OECKOHEUHO YOBIBAIOIIYIO T€OMETPUUYECKYIO TPOTPECCHUIO,
BBIUUCIIATH 110 GOpMYJie CyMMY O€CKOHEUHO yObIBarOIIEil reOMeTpUYECKON MPOrpeccuy;

OBJIaJICHUE YMEHHEM W3BJICUCHUS KOPHS IT-i CTETICHH U IPUMEHEHHE CBOWCTB apu(METHYECKOTO
KOPHsI HaTypaJbHOU CTEICHH;

OBJIaJICHUE YMEHHEM U HaBBIKAMM DPELIECHUS UPPALMOHAIbHBIX YPAaBHEHUMN, HUCIIONIBb3Yys pa3/InyHbIC
METO/Bl PELICHUs UPPALMOHAJIBHBIX YPABHEHUH W CBOICTB CTENEHH C JIOOBIM LEIOYMCICHHBIM
IIOKa3aTeJIeM.

Tema 2. «Crenennast pynkuus» (18 1)

Crenennass QyHkius, e€ cBolicTBa W rpaduk. PaBHOCHIbHBIE ypaBHEHHS W HEPaBEHCTBA.
HppanmoHanbHble ypaBHEHUS.

OcHoBHBIE 11eTH: POPMHUPOBAHHUE MTPECTABICHUA O CTETICHHOW (DYHKIMH, O MOHOTOHHOH (DYHKITUH;
(dbopMHpOBaHHE YMEHUH BBINOJIHATH MIPeoOpa3oBaHue JAHHOTO YPABHEHUS B ypaBHEHHE-CIIEJCTBHE,
pacimupeHus 00IacTu ONpeeIeH s, IPOBEPKHU KOPHEH;

OBJIQ/ICHUE YMEHHMEM pellaTh MPPaLMOHAIbHbIE YpaBHEHUS METOJ0M BO3BEJICHMS B KBajpaT oOeux
4yacTe! ypaBHEHUS, IPOBEPKU KOPHEN YPaBHEHHS,;

BBIMOJIHATh ~ PAaBHOCWUJIbHBIE MPEeoOpa3oBaHUs YPABHEHUS M ONPEAEISITh  HEPaBHOCUIIbHBIE
npeoOpa3oBaHus ypaBHEHUS.

Tema 3. «Iloka3zarenbHasi pynkuus» (12 )

IToka3zarenbHas ¢yHkuus, e€ cBoiicTBa u rpaduk. [lokasarenbHble ypaBHeHUs. [Toka3aTenbHble
HepaBeHcTBA. CHCTeMBbI T0Ka3aTeIbHbIX YPaBHEHUI U HEPABEHCTB.

OcHoBHbIE 11eT1: (OPMHUPOBAaHUE MOHATUI O TIOKa3aTeNbHON PyHKINH,

0 CTEINEHH C IPOU3BOJILHBIM AEHCTBUTEIbHBIM [TOKA3aTENIEM,

0 CBOMCTBax IMoka3aTeabHON (PyHKIMH, O rpaduke GYHKIMH, O CAMMETPUN OTHOCUTEIBHO OCH
OpIMHAT,

00 3KCIOHEHTe; (POPMUPOBAHUE YMEHHMS PEIIaTh IM0Ka3aTesIbHbIE YPAaBHEHUS Pa3IMYHBIMU METOAAMHU:
YPAaBHUBAHHMEM IIOKa3aTelIed, BBEJCHUEM HOBOW IIEPEMEHHOW; OBJIAJCHHE YMEHHEM pEIIaTh
MIOKAa3aTeIbHbIE HEPABEHCTBA pPAa3JIMYHBIMM METOAAMM, HCIIOJIB3Ys CBOMCTBA PaBHOCHUIIBHOCTH
HEPABEHCTB;

OBJIAJICHUE HABBIKAMM PELICHMSI CUCTEM IOKA3aTEIbHBIX YPABHEHUI M HEPABEHCTB METOJOM 3aMEHBI
MEPEMEHHBIX, METOJIOM IO/ICTAHOBKHU.

Tema 4. «Jlorapupmudeckas pynkmus» (19 u)

Jlorapudmsl. CoiicTBa norapudmoB. JlecaTnunble U HaTypaibHble Jorapudmsl. Jlorapupmuyeckas
¢bynkuus, e€ cpoiicta u rpaduk. Jlorapudpmuueckue ypaBHenus. Jlorapupmudeckrue HepaBeHCTBA.

OcHoBHble 1enu: (GopMHpPOBAaHUE NpEACTaBIeHUN o sorapupme, o0 OCHOBaHUHU Jorapudma, o
J0rapu(pMHUPOBAHUH, O IECITUYHOM JIorapugdme,

0 HaTypaJlbHOM Jiorapugme, o Gpopmyiie nepexoa ot jJorapupma ¢ OJHUM OCHOBAHUEM K Jiorapupmy
C IpyTMM OCHOBAaHHEM;
(dhopMUpOBaHHNE YMEHUS IPUMEHSTh CBONCTBA JIOTapu(PMOB:



jorapuM Npou3BEJEeHHUs, Jorapu(pM 4acTHOTO, JIOTapu(M CTENeHH, IpU YIPOLIEHUH BbIPaKEHUII,
CoJIepKaIUX JOTapu(MBbI;

OBJIQJICHUE YMEHHMEM pelaTrh JorapuMUUYECKUe YpaBHEHHUS; MEpexols K PABHOCHIBHOMY
JOrapu(pMHUUECKOMY YpaBHEHHIO, METOJ NOTEHIMPOBAHUS, METOJ BBEICHHUS HOBOW IEPEMEHHOM,
OBJIa/ICHUE HAaBbIKAMM PELICHUS JOrapu(PMUUECKUX HEPABEHCTB.

Tema 5. «Tpuronomerpuueckue gopmyJani» (27 4)

Paguannas mepa yria. IloBopoT Touku BOKpyr Hadasna koopauHaT. OnpeneneHue CuHyca, KOCUHyca U
TaHreHca. 3HAaKM CHHYCA, KOCHMHYCa M TaHI€HCa. 3aBUCUMOCTb MEXAY CHUHYCOM, KOCHHYCOM H
TQHI'€HCOM OIHOIO M TOro ke yria. TpuroHomerpudeckue ToxaectBa. CHHYC, KOCUHYC M TaHI'€HC
yraoB o U o. Popmyinsl cinoxeHus. CHHyC, KOCMHYC M TaHI'€HC JABOMHOrO yria.. Popmyisl
npuseneHnsa. Cymma 1 pa3HOCTb cuHYcoB. CymMMa M pa3HOCTb KOCUHYCOB.

OcHoBHbIe enH: (HOPMUPOBAHKE MPEACTABICHUH O paluaHHON Mepe yria,

0 IIEPEeBO/IE PaJAMaHHON MepHI yIila B TpalyCHYI0 Mepy U Ha000poT;

0 YHMCJIOBOM OKPYXHOCTU Ha KOOPJAMHATHOMN INIOCKOCTH;

0 CHHYCE, KOCUHYCE, TAHT€HCE, KOTAHI'€HCEe, UX CBOMCTBAX;

0 YETBEPTAX OKPYKHOCTH;

(dopMHpOBaHNE YMEHUH YIIPOIIATh TPUTOHOMETPHUECKUE BEIPAXKEHUS OHOTO apryMEHTa;
JIOKa3bIBaTh TOXK/IECTBA;

BBITTOJIHATH TIPe00pa30BaHUe BRIPAKEHHH MMOCPEACTBOM TOXKIECTBEHHBIX IPEe00pa30BaHUii;
OBJIA/ICHUE YMEHHEM MPUMEHATH (POPMYIIBI CHHYCAa 1 KOCHHYCA CYMMBI M Pa3HOCTH, ()OPMYIIBI
JIBOMHOTIO yriia Julsl yIPOLIEHHS BbIPa)KECHU;

OBJIa/ICHUE HABBIKAMHU MCIOJIb30BaHUS (HhOpMyI mpHUBEAeHHUS B POPMYIT TpeoOpa3oBaHUs CyMMBI
TPUTOHOMETPHUUYECKUX (DYHKLIUN B IPOU3BEICHUE.

Tema 6. «Tpuronomerpuieckue ypaBuenus» (18 u)

VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHeHue {gX = a. PeleHue TPUroOHOMETPHUSCKHUX
YpaBHEHUM.

OcHoBHbIE LIenH: (POPMUPOBAHHME MPEACTABICHUN O PELICHUH TPUTOHOMETPUYECKHUX YpaBHEHHH Ha
YHUCIIOBOM OKPYKHOCTH, 00 apKKOCHHYCE, apKCUHYCE, apKTAaHI€HCE, apKKOTAaHI'€HCE YHCIIa;
(dbopMHpoBaHHE YMEHHUH pelIeHHs] TPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHHH, 0THOPOIHBIX
TPUTOHOMETPUUECKUX ypaBHEHUII;

OBJIAJICHUE YMEHHMEM pEIIaTh TPUTOHOMETPUYECKHE YPAaBHEHUS METOJOM BBEACHHUS HOBOU
NIEPEMEHHO, METO/I0M Pa3JI0KEHUS HA MHOKUTEIIN;
paciupenue u 06001eHre CBeIEHUH 0 BUaX TPUTOHOMETPHUUECKUX YPaBHEHUH.

IToBTOpenue. 21 yac.

3. Conep:xanue Kypca «Aareopa» B 11 knacce (136 yacos)

Tema 1. «IloBTOpeHne Kypca anredpsl  Hayaa aHaau3a 10 kiaacca» - 4 yaca
YpoBeHb 00813aTeIbHOM MOATOTOBKH 00y4aI0IIerocst

e VYmMerp pemaTb  HECJIOXHbIE  airedpanyeckue, HppalMOHAIbHBIE,  [OKa3aTelbHbIE,
jorapumMuyecKre, TPUrOHOMETPUUECKHE YPaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI.
e 3HaTh CBOWCTBA CTENEHHOM, OKA3aTENbHOM, JorapuMuueckoil PyHKIMM U yMETh CTPOUTH UX
rpaduxu.
Tema 2. « Tpuronomerpunyeckne GyHKkuum» - 8 yacos

YpoBeHb 00513aTEJIbLHOM OATOTOBKH 00y4aI01erocs

e Hay4uThcs HAXOAUTH 00JACTD OIPEEIIEHUS] TPUTOHOMETPHUYECKUX (PYHKIIUH.

e HayuuThbCsi HAXOAUTH MHOKECTBO 3HAUYEHHUH TPUTOHOMETPUUECKUX (DYHKIIUH.

e Hayuuthcs onpenensTb YETHOCTb, HEUYETHOCTb, HEPUOJAWYHOCTH TPUTOHOMETPHUUECKUX
(GyHKIMH.

e 3HaTh cBoOicTBa TpuroHomerpudeckux pynkmuit ) =COSX, Y = sin x, y =19X u ymers
CTPOUTH UX TpaQUKH.



Tema 3. «IIpousBogHas 1 ee reoMeTpUYECKHil cMbIC» - 18 yacoB
YpoBeHb 00513aTe/IbHOI MOATOTOBKH 00y4a01Ierocst

e [loHMMaTh MEXaHUYECKHI CMBICI POXU3BOTHOM.
e HaxoauTte Npon3BOAHbIE FTEMEHTAPHBIX (PYHKIUMN, MOIB3YSICh TAOIULIEH TPOU3BOAHbIX.
e Haxoaute MIPOU3BOHBIC 3JIEMEHTapHbBIX byHKIHH, MOJIb3YSICh IIpaBUJIAMH
Qg QepeHIpPOBaHUSI.
e [JoHMMaTh TEOMETPUYECKUNA CMBICI ITPOU3BOIHOMN.
Tema 4. «IIpuMeHeHHe NPOU3BOIHOM K HccIe10BAHUI0 GyHKIMII» - 16 yacoB

YpoBeHb 00513aTeJILHON MOATOTOBKH 00y4YaK0IIErocs

e [IpuMeHATH MPOU3BOMHBIC NJISl UCCIICIOBaHMS (YHKIMA HAa MOHOTOHHOCTH B HECJIOKHBIX
Cllydasx.

e [IpuMEHATH MPOU3BOJHBIC Ui UCCIENOBaHUA (YHKIHUHA Ha SKCTPEMYMBI B HECIIOKHBIX
cllydasx.

e [IpuMEHATH MPOU3BOIHBIC AJISI MCCIEAOBAHUS (PYHKUIUH U MOCTPOCHUS UX IpaduKOB B
HECJIOXKHBIX CITy4asX.

e [lpumMeHATh NPOU3BOIHBIE [Vl HAXOKIACHUS HANOOIBIINX U HAUMEHBIINX 3HAYCHUH (GYHKLIUU

Tema 5. «MHTerpas» - 15 yacon

YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4ar01Ierocst

e Hayuutbcsd HaXoaUTh EPBOOOPA3HbIE, MOIb3YACH TAOIHULEH 1ePBOOOPA3HBIX.
e Hayuutbcs BBIYMCIATH UHTETPaJIbl B IPOCTHIX CIyYasiX.
e Hayuutbcsd HaXOIUTh IUIOIIAAb KPUBOJIMHEHHON Tpaneluu.

Tema 6. «kKomOunaTopukay» - 15 yacon

YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4ai01Ierocst

e VYMeTb pemiaTb KOMOMHATOPHBIE 33/Jauu.
Tema 7. «JieMeHTHI TEOPUH BepPoOSITHOCTEH» - 15 yacos

e YMeTh HaXOAUTh BEPOSITHOCTH CIyJallHBIX COOBITHI B IPOCTEHIINX CITydasix.

Tema 8. «Craructuxka» - 10 yacosn

L4 Hpe,Z[CTaBJ'ISITL pacrpeaciICHUC 3HAYCHUI CJ'Iy‘IElfIHOfI BEJIUYMHBI B BUJE YaCTOTHOM Ta6J'II/II_ILI n
THCTOTpaMMBI.

e 3HaThb U HAaXOJUTb OCHOBHBIE IIEHTPAJIbHbIE TEHAECHLUUU Y4€OHBIX BBIOOPOK: MOAY, MEIHaHY,
cpenHee.
Tema 9. «AToropoe noBTOpeHne Kypca ajredpbl H HAYaJI AHAJIN32» - 35 YacoB

O06s13aTeJIbHbIE MUHUMYM CO/JIepKaHUA 00pa30BaTeIbHON 00,1aCTH MaTeMaTHKA

Kopens crenenun n.

CreneHs ¢ paliioHalIbHBIM TOKa3aTeNEM.

Jlorapugm.

Cunyc, KocuHyc, TaHIeHC, KoTaHreHe. lIporpeccun.

OO6mue npuemsl peuieHus: ypaBHeHUd. Pemienue ypaBHeHuil. CuctemMbl ypaBHEHHH ¢ JIByMs
nepeMeHHbIMU. HepaBeHcTBa ¢ OTHOM NTEPEMEHHOM.

Ob6nactp omnpeneneHus QyHKIUH.

O6nacTp 3HaUEHUHN QYHKIHH.

[lepuonmunocts. YeTHOCTH (HeUeTHOCTH). Bo3pacTanue (yObiBaHue).
OkctpemyMmbl. Hanbonbinee (HanMeHblIlee) 3HaUCHUE.

I'paduxu GyHKITHIA.

[TpousBogHas.



HccnenoBanue GyHKIIUU C TOMOIIBIO POU3BOTHOM.
[TepBooOpaznas. UnTerpai.

[lmomaae KpUBOJIMHENHOMN TPAIELUH.
Cratuctudeckas 00pabOTKa TaHHBIX.

Pemenne koOMOMHATOPHBIX 3a71a4.

CrydaiiHple COOBITHSI M UX BEPOSTHOCTH.

YpoBeHb 00513aTeILHOM MOATOTOBKHU 00y4aI01Ierocs

VYMeThb:

OIIpEAETATh 3HaUCHUE (PYHKIMH 10 3HAYEHHUIO apryMEHTa MPU Pa3IMYHBIX crloco0ax 3aJaHus
GyHKIIY;

CTPOUTH rpa¥Ku U3yYEHHBIX (PYHKINH;

OIUCHIBATh MO TpadWKy W B MPOCTEHIIMX Ciydasx 1o (opmyre HOBEAEHHE M CBOWMCTBA
(byHKIMH, HAXOOUTD 1O TpaguKy PYHKINU HANOOIBIINE U HAUMEHBIINE 3HAUCHHS,

BBIMOJIHATE  apuPMETUYECKHe JCUCTBHUS, COYeTas YCTHbIE M NUCbMEHHBIE IPHEMBI,
MPUMEHEHHE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTh 3HAUCHUS KOPHS HAaTypaJbHOM CTENeHH,
CTENCHW C palMOHAIBHBIM IOKa3aTeneM, Jorapudma, HCHIOIB3ys IPH HEOOXOIUMOCTH
BBIUUCIIUTENILHBIC YCTPOMCTBA; IIOJIB30BATHCS OLEHKOW W MPHUKHIKON TNPU MPAKTHIECKUX
pacyerax;

IPOBOAMTH 110 M3BECTHBIM ()OPMyJIaM M MpaBWJIaM NpeoOpa3oBaHusl OYKBEHHBIX BBIPAXKCHUI,
BKJTIOYAIOIIUX CTETICHH, PaIUKAIbI, JOrapru(Mbl H TPUTOHOMETPUYECKHE (DYHKIINH;

BBIYHMCIIATh 3HAUCHMS YUCIIOBBIX M OYKBEHHBIX BBIPAKEHHUH, OCYLIECTBIISAS HEOOXOIAMMBIC
MOJICTAHOBKY M IPeoOpa3oBaHus;

BBIUUCIISATH POU3BOIHBIE M TEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKIUH, HCTIOIB3Ys CIIPABOYHBIC
MaTepHabl;

UCCIIeI0BaTh B MPOCTEHINNX CIydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh HAMOOJbLINE
3Ha4YeHHs QYHKIHH, CTPOUTH rpa)MKH MHOTOWICHOB U MPOCTEHIINX PAMOHAIBHBIX ()YyHKIUHA
C UCIIOJIb30BAHUEM allapaTa MaTeMaTUYECKOTO aHAJIH3a;

pemaTh pandoHaJIbHBIC, MOKa3aTeJIbHbIE W JIorapu(MUYECKHE YpaBHEHUS W HEPaBEHCTBA,
MpOCTENIINe UpPALMOHATIbHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM IMOATOTOBKH 00y4al0IIerocs

pelaTh ypaBHEHHUs, IPOCTEHIINE CUCTEMbl YPaBHEHUM, MCIIONB3Ysl CBOWCTBA (DYHKIMHA M MX
rpauKoB;

BBIUUCIIATH IUIOLIA/IU C UCTIOJIb30BaHUEM IIEPBOOOPA3HOIL;

MCIOJIb30BATh JJIsl NPUOIMKEHHOTO PEIIEHUs] ypaBHEHUI U HEPaBEHCTB IpauuecKuil METO;
n300pakaTh Ha KOOPJAUHATHON MIOCKOCTH MHOXKECTBA PEIIEHUH NMPOCTEHIINX ypaBHEHUN U UX
CHCTEM.

CTPOUTH IpaUKU U3yYEHHBIX QYHKIUH;

OINMCHIBATh 1O rpa@uKy U 1o (Gopmyre NoBeleHNnEe U CBOICTBA (PYHKLUN, HAXOIUTH 110
rpadguky QyHKIIMN HauOOJIbIIINE U HAUMEHBIITUE 3HAYCHNS,

HCHOJIB30BaATDH npnoﬁpeTeHHMe SHAHUA U YMCHUA B HpaKTI/I‘IeCKOﬁ JACATCJIBHOCTH H

NMOBCEAHEBHOM KM3HHU IJIA:

MPAKTUYECKUX PacyeToB MO GopMyliaMm, BKIIOUYask GOPMYIIbI, COJEpKAIIUE CTENICHH, PAHKAIIbI,
norapumMbl U TPUTOHOMETpUYECKHE (DYHKIIMH, UCTIONB3Yysl MPU HEOOXOAMMOCTH CHpPaBOYHBIE
MaTepuasbl ¥ MPOCTEHINE BEIYUCIUTEIbHBIE YCTPOUCTBA.

OINMCaHUs C MOMOUIbI0 (QYHKIUN PA3IUYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS UX I'papUUecKH,
MHTEpIpeTaluy rpapuKoB;

pelleHrs MPUKIAIHBIX 3aa4, B TOM YHCJE COIMATIbHO-DKOHOMUYECKMX M (PU3MUYECKUX, Ha
HauOOoJbIINE U HAUMEHbIINE 3HAUeHUS, HA HAXOKIEHHE CKOPOCTH U YCKOPEHUS;

MIOCTPOEHHUSI U MCCIEA0BAHNS TPOCTENIINX MATEMAaTUIECKUX MOJEIEN.



4. TemaTuyeckoe NJIAHUPOBAHUE C OCHOBHBIMM BHAAMM /I€ATEJIbHOCTH U BOCIMTATEIbLHASA
padora ¢ yueToM nporpamMmsbl Bocnutanus - 11 kiaace

HaxoauTth npou3BO/HBIE 31€MEHTApPHBIX
GbyHKUINH, TOAB3YSACH IPABUIAMU

Ne Tema OcHOBHBIE BU/IbI 1eATeJIbHOCTH BocnurareabHas padora ¢
n/n pa3nena o0yuyamuxcsi Y4eTOM NMPOrpamMMbl
NMPorpaMmblI, BOCIIUTAHUS
KOJIMYECTBO
4yacos
1 «IloBTOpEHHME | . - YCTaHOBJICHHE JIOBEPUTEIbHBIX
Kypca YmMmers peuiarb HECJIOKHBIC | OTHOUICHUM MEXIy Y4HUTeIeM U
ajaredpsl u anredpanveckue, UppaLOHANIbHEIE, | €T YUYEHHUKAMH,
HaYyajI MOKa3aTebHbIE, aorapuMuyecKue, | COCOOCTBYIOIUX MMO3UTUBHOMY
anagmu3a 10 TPUTOHOMETPUYCCKHE ypaBHEHUS], | BOCHPUITHIO YYAIIUMUCS
KJjacca» - 4 HEPABEHCTBA U UX CUCTEMBI. TpeOoBaHUIl W MpOChO yuduTens,
yaca 3HaTh CBOIiCTBa CTENIEHHOMH, | MPUBJICYCHUIO WX BHUMAHUA K
MOKa3aTeIbHOMH, norapudmuueckoit | 00cyxaaeMoit Ha ypOoKe
(GYHKIUH B yMETh CTPOUTH UX Tpaduku. | HHGOPMAIIMK, AaKTUBU3ALUU UX
MO3HABATEJILHOM 1eATEIbHOCTH;
-BOCITUTAaHUE MUPOIOOUBOTO
IIKOJIbHUKA, HE  3aTeBaIoILEero
KOH(JIUKTBI U CTPEMSIIIIETO
peliath CHOpPHBIE BOIMPOCHI, HE
npulerast K cuie.
Hayuurtbcs HaXOJ/IUTh 00J1aCTh | -MCTOJIB30BaHUE BOCIUTATEIBHBIX
2 «Tpuronomer | ONpEEICHUS TPUTOHOMETPUUYECKUX | BO3MOKHOCTEH coJIepKaHUs
pHYecKHe GbyHKUIN. y4eOHOro npeamera yepes
dynkuum» - 8 HayIII/ITI)fJSI HaXOJ/IUTh MHOECTBO | IEMOHCTPALMIO JIETSIM MPUMEPOB
4ACOB 3HAYEHUU TPUTOHOMETPUUYECKUX | OTBETCTBEHHOI'0,  I'PAKJAHCKOTO
GyHKIHH. MOBEJICHUS, MIPOSIBIICHUS
Hayuurtbcs OTIPENIETISATh YETHOCTb, | YETIOBEKOIIO0US u
HEYETHOCTb, MEPUOIUYHOCTD | TOOPOCEPICUHOCTH, Yepe3 moa00p
TPUTOHOMETPHUECKUX (YHKIIHIA. COOTBETCTBYIOIIIMX TEKCTOB JJIA
3HaTh CBOWCTBA TPUTOHOMETPUYECKHX | UTCHHS, 3a7ad Uil  PEeIIeHUs,
byHKUIMH OpoOJeMHBIX  CUTyaluud  JUIs
y =C0S X,y =S8inNX y=1gX u o0cyxJeHus B KJlacce;
YMETb CTPOHTH X TPadHKH. - BOCIUTaHUE  IIEHHOCTHOTO
OTHOIIIEHUS K 3HAHMSIM  Kak
MHTEJUIEKTYaJIbHOMY pecypcy,
obecrieunBaroIeMy Oymyiee
YeJIO0BEeKa, KaK pe3yabTaTy
KpOMOTJIUBOTO, HO
YBJIEKATENLHOTO Y4€OHOTO TPY/a;
3 «ITpousBaunas | Ilonumars MeXaHWYeCKHUI CMBICTT | TOAAEPKATH MOTUBAIIUIO JIETEH K
Hn ee MIPOU3BOAHOM. MOJTYYEHHIO 3HAHUM,
reomMeTrpu4ec H HaJIa)KUBAHUIO IIO3UTUBHBIX
. aXxOJUTh MPOU3BOIHBIE BJIEMEHTAPHBIX
KHH CMBICD - DyHKLH, OMB3YSCh TaGmumeii | MEAIMYHOCTHBIX OTHOLICHHUH B
18 yacoB TIPON3BO/THBIX. KJ1acce, MOMOTAIOT YCTAHOBIICHUIO

no0poxenarenbHONU aTMochepsl
BO BpeMs YpOKa;




Qg epeHIMpoBaHus. -BOCIIMTaHUE YBEPEHHOCTH B cele,
[TornMaTh  TEOMETPUYECKUW  CMBICH | OTKPBHITOCTH U OOIIUTEIBHOCTH,
MIPOU3BOAHOM. YMEHHUSI CTaBUTh TMepes CcoOoi
[eMH W TIPOSBISATh HWHUIIUATHBY,
OTCTauBaTh CBOE MHEHUE U
JIEfiCTBOBAThH CAaMOCTOATEIIBHO, 0€3
MOMOIIH CTapIIUX
IIpumenenne | [IpumeHsTH MIPOU3BOIHBIC JUISL | - BOCHUTaHHE  LIEHHOCTHOTO
NPOU3BOJHOM | HCCIIEI0BAHUS byHKIMI Ha | OTHOLIEHUS K 3HAHUSAM  Kak
K MOHOTOHHOCTb B HECJIOXKHBIX CIy4asx. HHTC/UICKTyaJIbBHOMY pecypey,
HCCJIeI0BAHU obecrieunBaroIeMy Oymyiee
10 gynkuuii» | [IPAMEHATH HIPOU3BOJHBIC AL | gyenoBeka, KaK pe3yabTaTy
- 16 yacos MCCIIEeI0BaHMs QYHKLMH Ha 9KCTPEMYMBI | kporoT/IHBOTO, HO
B HCCJIOXKHBIX CIIydasX. YBJIEKATEILHOTO Y4€OHOTO TPY/a;
[TpumeHsITH MIPOU3BOTHBIC JUTSt
uccienoBanusl QyHKUUH M MOCTPOSHUS
UX rpaUKOB B HECTIOKHBIX CITydasix.
[TpuMeHsITH MIPOU3BOTHBIC TUTSt
HAXO0XJICHUS HauOOJIBIINX u
HAUMEHBIINX 3HAYCHUN (YHKITUI
«AuTerpaia» - | Hayuntecst HaxoauTe mepBOOOpasHbIE, | MHUIIMMPOBAHUE M MOJJEPXKKA
15 yacos MOJIb3YACH TAaOIUIIEH TepBOOOPA3HBIX. HCCIIEI0BATEbCKON ACATCIIb-
HOCTU IIKOJHbHUKOB B paMKax
HayuuTbCsi BBIYHMCIATH HHTErpaibl B pean3alil MMH WHIMBHyalb-
IIPOCTBIX ClIydasdX. HBIX W TPYIIOBBIX HCCIEN0BA-
Hay‘H/ITI’C’I“ _ HaXonuthb TIOAAP | TepcKMX MPOEKTOB, YTO  JACT
KpUBOJMHCHHON TPAICIHH. IIKOJBHUKAM BO3MOHOCTb
OpUOOpECTH HABBIK  CaMOCTOS-
TEIbHOTO  pEIICHUS  TEeOpeTH-
YECKOM poOJIEMBI, HAaBBIK
TeHepUpOBaHUA U  O(OpMIICHUS
COOCTBEHHBIX ujeH, HaBBIK
YBQXHUTETBHOTO  OTHOIIEHUS K
qy)XUM HJesM, OPOPMIICHHBIM B
paboTax  JIpyrux  HccienoBa-
TEJeH, HaBBIK yOJITMYIHOTO
BBICTYIUICHUS TIEpe]] ayJuTOpHeH,
apryMEeHTHPO-BaHUs u
OTCTauBaHUs CBOCH TOUKU 3pEHUSI.
-BOCITUTAHUE IIKOJIEHUKA,
CTpEMSIIErocss y3HaBaTh YTO-TO
HOBOE, MIPOSIBJISIFOIIIETO
J110003HATETFHOCTb, LEHSIIIEeTO
3HAHMUS.
«KomoOuuaro | YMeTh pemiatb KOMOMHATOPHBIE 33aUl. | MOAAEPKAaTh MOTHBAIIHIO JIETEH K
pukay» - 15 MIOJIyYEHUIO 3HAHUH,
JacoB HaJTaKMBAHUIO ITO3UTHUBHBIX

MEXKITUYHOCTHBIX OTHOIIIEHUH B
KJIacce, TIOMOTAI0T YCTAHOBICHHIO
no0poxenarenbHONU aTMochepsl
BO BpeMs YpOKa;

-BOCIIMTaHUE YBEPEHHOCTH B cele,




OTKPBITOCTU M OOLIUTEIBHOCTH,
YMEHUS CTaBUTh Mepes co0oi
LIEJIU U TIPOSIBIIATh UHULIMATUBY,
OTCTauBaTh CBOE MHEHUE U
JIeMCTBOBATh CAMOCTOSITENIBHO,
0€3 MOMOIIM CTApIINX.

«IJIeMEHTHBI
TeopuM
BEpPOSITHOCTE
#» - 15 gyacosB

YmeTh HaXOJUTh BEPOATHOCTH
CIIy4yalHBIX COOBITUH B TMPOCTEHIITHX
CIIyJasix.

OOJJCPIKKA  MCCIIEI0BATEIbCKOU
HCATCIIBHOCTHU IIKOJIBHUKOB B
pamKax pean3alyu AMH
UHIMBUIAVAJIBHBIX M TPYHIOBBIX
HCCJIEIOBATENbCKUX [IPOEKTOB,
qTo oacT IIKOJIbHUKaM
BO3MOYKHOCTE IPUOOPECTH HABBIK
CaMOCTOSATEILHOTO pelIeHus
TEOPETUYECKON MPOOIEMBI, HABBIK
TCHCPUPOBAHUA ¢ Od)ODMJIeHI/HI
COOCTBEHHBIX UJIEH, HaBBIK
YBAXKUTCIIbHOI'O OTHOILICHUS K
qy)KUM _HaesIM, 0(hOpPMIEHHBIM B
paboTax  ApPYCHX  HCCIEI0Ba-
TeJel, HaBBIK nyOJIMYHOTO
BBICTVIIJICHUSA IICPCA aV[[I/ITODI/ICf/'I,
apryMEHTHPO-BaHHSI u
OTCTAanBAHUA CBOGﬁ TOYKHU 3PCHUSL.
-BOCIIMTAHUC IIKOJIbHUKA,
CIpEMAILETOCS y3HABaTb YTO-TO

HOBOE, IPOSBJISIOIIETO
J1I0003HATEJILHOCTD, LIEHSIIIETO
3HAHUS.

«CraTucTuka
» - 10 yacoB

[IpencraBnsaTe pacnpeneneHue 3HaAYCHUN
CIIy4aliHOM BEJMYMHBI B BHUJIE€ YaCTOTHOMN
TaOIHIBI U TUCTOTPAMMBI.

3HaTh u HaXOJUTh OCHOBHbIE
LEHTpaJbHbIE  TEHJAEHIMH  Y4eOHBIX
BBIOOPOK: MOZlY, MEIMaHy, CpEAHEE.

HOJ/IeP’KaTh MOTHBALIMIO IETEH K
MIOJIYYECHUIO 3HAHUH,
HaJIQ&)KMBAHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOILIEHHH B
KJ1acce, IOMOTAIOT YCTaHOBIICHUIO
N00posKenaTeNbHOM aTMochepbl
BO BpeMs YpOKa;

-BOCIIUTaHUE YBEPEHHOCTH B ceOe,
OTKPBITOCTU M OOLIUTEIBHOCTH,
YMEHUS CTaBUTh Mepe] cO00i
LIeJI ¥ [IPOSIBIATH HHUIIMATHUBY,
OTCTaMBaTh CBOE MHEHHUE H
JIeCTBOBATh CaMOCTOSITENBHO,
0€e3 OMOIIIM CTapIIuX.

«HToromoe
NMOBTOpeHHE
Kypca
anreopol /|
HayvaJj
aHagau3a» - 35
4acoB

IIpumeHnATH MIPOU3BOIHEIE JUISt
HCCIIEIOBAHUS byHKIIHIT Ha
MOHOTOHHOCTb B HECJIOKHBIX CIy4asix.

IIpumeHnATH IIPOU3BOIHEIE JUISt

uccleIoBaHusl (PYHKIMH Ha HKCTPEMYMBI
B HECJIOXKHBIX CIyYasX.

ITpumeHsTH IIPOU3BOIHBIE JUISL
uccienoBanusl GyHKIUNH U TMOCTPOEHUS

BOCIIUTAHUC ITKOJIbHHUKA,
CTPEMSIIErocsl y3HaBaTh YTO-TO
HOBOE, MPOSIBIISIOIIETO
JIF0003HATEIIEHOCTD, LIEHAIIETO
3HAHUS.




UX IrpaMKOB B HECIIOKHBIX CIyJasX.
IIpuMeHATH IIPOU3BOHBIC
HaXO0XJICHUS HauOOoJIBIINX
HaMMEHBIINX 3HAUYCHUH (QyHKIUU

JJIsL
n

-pabora HaJ BOCITUTaHHEM
LIECHHOCTHOT'O OTHOLLIECHUA K TPYAY
KaK OCHOBHOMY croco0y
JOCTUKCHUSA JKU3HCHHOT'O
OJaronoay4ns 4ejgoBeKa, 3aJory
ero YCIEITHOTO
podeccCHoHaIBHOTO
CaMOOIIPEICIICHUST U OIIYIICHHS
YBEPEHHOCTH B 3aBTPAIIHEM JTHE.




COJEP KAHUE KYPCA -TEOMETPHUSA (10-11 ka.)

[TpsMble U MIIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUHU (TOYKa, IpsMas,
IUIOCKOCTh, IIpocTpaHcTBO). [lepecekaromuecs, napasuienbHble U CKPELIMBAIOIMECs IpsMble. YTol
MEXIy NpAMBIMH B mpocTpaHcTse. llepnenaukyinsapHocTs npsaMsiX. [lapamiensHOCTs U
NEPIEHIUKYJIPHOCTh NPSAMOM M IIIOCKOCTH, TPU3HAKM M cBoMcTBAa. Teopema o Tpex
nepneHauKyisipax. I[lepneHauKynsp UM HakJIOHHAsA. YIroJl MEXIy MpsAMOM U INIOCKOCTBIO.
[TapaymienpHOCTh  IUIOCKOCTEM, MEPHEHAMKYISPHOCTh IUIOCKOCTEH, IIPU3HAKM U CBOMCTBA.

JIByrpaHHbIi yroi, JIMHENHBIN yrona JABYI'PAaHHOI'O yria.

PaccTosHMs OT TOYKHM 1O INIOCKOCTH. PaccrosiHue or mpsAMoi 10 IuIocKocTh. PaccrosHue mexny
napajeIbHbIMU IUIOCKOCTSIMU.  PaccTosHue ~ MeXay — CKpelMBarOLIMMUCS HPSIMBIMHU.
[lapamnensHoe  mpoektupoBaHue. Ilnomane  OpTOrOHaNBHOM  NMPOEKLMHM  MHOIOYTOJIBHHKA.
N300paxenne MPOCTPAHCTBEHHBIX uryp.

MHororpanauku. Bepumnsl, peOpa, rpann MHororpaHHuka. PazBeprka. MHOrorpaHHble yIiibl.
Brimykisie MmHororpannuku. Teopema Diinepa. Ilpu3ma, ee ocHoBaHus1, O0KOBBIE pedpa, BBICOTA,
OokoBast noBepxHOCTb. [Ipsmas u HakioHHas npusma. IlpaBunbHas npusma. Ilapamnenenunesn. Kyo.
ITupamuna, ee ocHOBaHHE, OOKOBBIE peOpa, BEICOTA, OOKOBasi MOBEPXHOCTH. TpeyroiabpHas HupaMua.
IIpaBunbHas nupamuza. Ycedyennas nupamua.
Cummerpuu B KyOe, B mapajuienenunee, B npu3Me u nupamuje. [lonsatue o cummeTpuu B
pocTpaHcTBe (LIEHTpajIbHasA, OceBas, 3epkaiibHas). [IpuMepbl cUMMETpUHN B OKPY’KaIOIIEM MUPE.
Ceuenus KyOa, IIPU3MBI, APaMUJBIL.
[TpencraBieHre o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpasap, KyO, OKTa’3Ap, AOAEKA3AP U UKOCAIP).
Tena u noBepxHoctu Bpamenus. Lunuaap u konyc. YceueHHslii konyc. OCHOBaHuUE, BbICOTa, OOKOBas
IIOBEPXHOCTh, 0o0Opa3yrouias, pa3Beprka. OceBble CEUEHUS U CEUEHUs, MapajuleJbHbIe OCHOBAHUIO.

[Tap u cdepa, ux CEUYCHHUS, KacaTeabHast IIJIOCKOCTh K chepe.
OOvembl Ten M miomagn uUx noBepxHocTed. IlonsTe 00 oObeme Tenma. OTHoLIEHHE OOBEMOB
OJOOHBIX TeNl.

®opmyinel 00beMa KyOa, MPSIMOYTOJbHOIO Mapajuleenuneaa, Ipu3Mel, IUIUHIpa. DopMyiisl
o0bemMa mupamMuabl 1 KoHyca. DopMyIbl MJIOMIAAM MOBEPXHOCTEH HWIMHIpPAa M KoHyca. DopMyIibl
o0beMa miapa U Iioaau cdepsl.
Bxnan H3y4YEHUs y4eOHOro npeamera «I"eomeTrpus» B
(dbopMHUpOBaHNE MeTaNpeIMeTHBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOI 00pa3zoBaTeIbHON MpPOTrpaMMbI
COCTOUT:

e B (1)0pMI/IpOBaHI/II/I MOHATHIHOTO arrmapara MAaTCMAaTUKH W YMCHHA BHICTH IMMPUITOXKCHUSA
IMOJIYUYCHHBIX MAaTEMAaTUUYCCKUX 3HAHWH IJI1 OIMMCaHUuA W PCUHICHUA HpO6J’I€M B JApYyrux
AUCHUIIIIMHAX, B OKPY)KaIOH_Ieﬁ KHU3HU,

e (hopMUPOBAaHMM MHTEIJIEKTYAIbHOM KYJIbTYpbI, BhIpaXKAIOIIEMCS! B pa3BUTHUH aOCTPAKTHOTO U
KPUTHYECKOIO MBILIUIEHUSI, YMEHUHN PACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BBICKA3BIBAHUSA,
OTIMYaTh Trunoresy OT ¢akra, NPUMEHSTb WHIYKTUBHBIE M JIEAYKTHBHBIE CIIOCOOBI
paccyKIeHHUH, CIOCOOHOCTH SICHO, TOYHO U T'PaMOTHO (hOpPMYIHPOBATh U apTyMEHTHPOBAHHO
U3JIaraTh CBOM MBICIIM B YCTHOM M MHUCbMEHHOM peun, KOPPEKTHOCTH B OOILIEHUH;

e (QopmMupoBaHUH HHPOPMAIMOHHOW KYJIBTYpPHI, BBIPAXKAIOIIEMCSI B yYMEHHH OCYIIECTBISTH
MOUCK, OTOOp, aHAW3, CHUCTEMATH3allMi0 W KiIaccupukanuio WHEGOPMAIMH, HCIOIb30BaTh
pa3IMYHbIe HCTOYHUKH WH(OPMAIIUY IS PEeIIeHUs Y4eOHBIX MPo0ieM;

e yYMEHUS MPUHUMATH PEIICHUE B YCIOBUSAX HEMOIHON U U30BITOYHON HH(OpMAIINH;

e (OpPMHUPOBAHWM TPEJACTABICHUNH O MPHUHIMIAX MAaTEeMAaTHYEeCKOTO MOJEIUPOBAHHUS W
MPHOOPETEHNN HaYAIbHBIX HABBIKOB UCCIIEIOBATEIBCKOM JIEATEIHHOCTH;

. (I)OpMI/IpOBaHI/II/I YMCHHA BUACTHb PA3JIMYHBIC CTPATCTUH PCHICHUA 3alay, IUIAHUPOBATL U
OCYHICCTBIIATL ACATCIIBHOCTb, HAIPABJICHHYIO Ha HX PCIICHUC, IMPOBCPATL U OLCHUBATH
PE3YIBTATHEI ACATCIIBHOCTH, COOTHOCA HMX C MOCTABJICHHBIMU LECIAMH U JIMYHBIM KH3HCHHBIM



OIIBITOM, a TaK>XK€ HY6J'II/I‘IHO MMpEaACTaBIATH eé PE3YyIbTAaThl, B TOM YHUCJIC C HCIIOJb30BaAaHUEM
CpCACTB I/IH(bOpMaI_[I/IOHHI:IX 1 KOMMYHHKAIITMOHHBIX TCXHOJIOT Wi

IIpenmerHble pe3yabTaThl Ha 0a30BOM ypOBHE TMPOSABISAIOTCS B 3HAHMSIX, YMEHHSX,
KOMIIETEHTHOCTSIX, XapaKTEPU3YIOIINX Ka4eCTBO (YPOBEHB) OBJIaICHHs 00YJaIOUIMMHUCS COJICPKAHUEM
yueOHOro mpeamMera:

HCIOJIb30BATh SI3bIK CTEPEOMETPUH JIJIsl OIIMCAHUS OOBEKTOB OKPYKAIOIIEr0 MHUPA;
HCIIOJIB30BAaTh MMOHATUNHBIN annapar 1 JJOTHYECKYI0 CTPYKTYPY CTEPEOMETPHUH;

IIPUBOJUTh IPUMEPBI PEATBHBIX OOBEKTOB, MPOCTPAHCTBEHHBIE XAPAKTEPUCTUKH KOTOPBIX
ONMCBIBAKOTCA C MOMOLIBIO T'€OMETPUYECKUX TEPMMHOB M OTHOILICHHH: MapaJUICIIbBHOCTH H
NEePIEHANKYJIAPHOCTH, PABEHCTBA, 000U, CHMMETPHH;

MMETh IIPEICTABIEHHE O MHOIOTPAaHHUKAaX M TelaX BPAILLEHHs; PAacIO3HABAaTh HA YEpTekKax U
MOJIENIAX TUIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUYECKHE (PUTYPBI, COOTHOCUTH TPEXMEPHBIC
O0OBEKTHI C UX OMUCAHUAMHU, YEPTEXKAMHU, U300PAKEHUAMU;

BBIIIOJIHATE T'COMETPUYCCKHUC ITIOCTPOCHU A,
OOBACHATH MCTO/BbI IMapaJyICJIbHOI'O U HCHTPAJIbHOI'O ITIPOCKTUPOBAHMA,
CTPOUTH HpOCTCfII.HPIC CCUCHUA Tr’COMCTPHUUCCKUX TCJI;

WCCIIEIOBAaTh W OIMCHIBATh MPOCTPAHCTBEHHBIE OOBEKTHI, U YEro HMCIIOJIb30BaTh: CBOIMCTBA
IUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpP, METOJbl BHIYHUCICHUS UX JTMHEWHBIX
AIIEMEHTOB M YIJOB (IJIOCKUX M JBYIPaHHbBIX), (OPMYJbl JUIS BBIYMCICHUS IUIONIAICH
MOBEPXHOCTEH  NPOCTPAHCTBEHHBIX  (uryp, GopMynsl s  BBIUMCIEHUS  OOBEMOB
MHOTOTPaHHHUKOB ¥ TEJ BPAILCHHS;

MMPpOBOAUTL OOKA34aTCIILCTBA I'COMETPUUYCCKUX TEOPEM,; IMPOBOAWUTL INHCbMCHHBIC W YCTHBIC
JIOTHYECKHE 000CHOBAHHUS IIpHu PpCHICHHUH 3a1a4 Ha BBIYUCIICHUC U NOKAa3aTCIbCTBO,

OOBSICHATh Ha IpUMepax CyTb I'E€OMETPUYECKUX METOJ0B OOOCHOBAHMS pELICHMs 3a/ad:
METOJIOM OT MPOTUBHOI'O U METOJIOM Ilepedopa BapHaHTOB;

HCIOJIb30BaTh B OTHOUIEHMHM T'€OMETPUYECKUX (UTYp TOTOBBIE KOMIIBIOTEPHBIE IPOrpaMMBbI
JUI  TIOCTPOEHMsI, TPOBEJIEHUS OHKCIEPUMEHTOB U HAOMIOJEHUM Ha IUJIOCKOCTH W B
IIPOCTPAHCTBE; HCIIOJIB30BAaTh IPOIPaMMBbl, MO3BOJISIOIIME IPOBOAUTH HKCIEPUMEHTHI H
Ha0JII0/IeHUs] AMHAMUYECKH (B IBUYKEHUN ).



Conep:xanue yueoHoro npeamerta «I'eomerpus» — 10 knace

Ne Pa3znennl, TemMbl Koauecrso
n/n ’ 4acoB
1 [Ipenmet crepeomerpun. OCHOBHBIEC IOHATUS U AKCHOMBI CTEPEOMETPUH. 5
[IepBblie ciieCTBUS U3 AKCHOM.
2 [TapamiensHOCTb MPSIMBIX U MJIOCKOCTEM 19
3 [TeprieHAUKYJIAPHOCTD NPSIMBIX U IJIOCKOCTEH 20
4 MHoOTOrpaHHUKH 12
5 Bekropsl B IpocTpaHCTBE
6 3axirounTeIbHOE TIOBTOPEeHHE Kypca reomerpun 10 kiracca
Hroro: 68
4. TemaTu4eckoe IVIAHUPOBAHUE ¢ OCHOBHBIMYU BHIAMHU J1eAATEJILHOCTH -
I'eomerpus 10 kaace
Ne Tema pasgena OcHOBHBIEC BU/IBI 1eATE1bHOCTH BocnurareabHas padora ¢
n/n NPorpamMmbi, o0yuyamuxcst Y4€TOM NMPOrpamMMbl
KOJIM4eCTBO BOCIIMTAHUS
4acoB
1 [lepeuncnsat oOCHOBHBIE (UTYpHI B | yCTAHOBJIEHHE  JOBEPUTEIBHBIX
MIPOCTPAHCTBE. OTHOIIIEHUNA MEXIy YyYUTEIeM U
dopmynupoBaTh aKCHOMBI 00 UX | €ro YUYEHUKaMH,
IIpeamer B3aUMHOM PacIoJIOKEHUN U | CIOCOOCTBYIOIIUX  HO3UTHUBHOMY
cTepeoMeTpHH. WJUTFOCTPUPOBATH 3TH AKCHOMBI | BOCIIPUSTHIO yYaluMHUcs
OcHoOBHBIE npuMepamMu u3 OKpY>Karoleu | TpeOoBaHU W TMPOCHO YUUTEIs,
MOHATHS U 00CTaHOBKH. NPUBJICYCHUIO WX BHUMAaHHUS K
AKCHOMBI [Tpumenars AKCUOMBI JUTs | o0CyK1aeMoin Ha YpOKe
cTepeoMeTpHH. JIOKA3aTeNbCTBA YTBEP KICHUH. uH(bOpMaIlMK, AaKTUBU3ALUU UX
IlepBbIe CoBepI11eHCTBOBaTh  KOHCTPYKTHBHBIE | TO3HABATEIbHOM JESATENIbHOCTH;
CJIe/ICTBUSA U3 HaBBIKH. -BOCIIUTaHUE MUPOJIFOOUBOTO
aKCHOM. HIKOJIbHUKA, HE  3aTEBAaIOILEro
KOHQJIUKTBL U CTPEMSIILIETO
pemath CIOpHbIE BOMNPOCHI, HE
npuderas K cuie.
dopmyIrpoBaTh OIpeieNieHNe | NCIOJIb30BaHNE BOCIHTATENbHbBIX
2 MapauIeNIbHBIX MPSAMBIX, TUIOCKOCTEH, | BO3SMOKHOCTEN COJICPKAHUS
IMapanneabHOCT | IPSAMOH U INIOCKOCTU B IPOCTPAHCTBE. yueOHOTO npeaMera qyepes
b NPSAMBIX U Jloka3pIBaTh CBOWMCTBA MAPAIIIETBHOCTH | IEMOHCTPALMIO AETSIM IMPUMEPOB
IUIOCKOCTe Haxonutsb OOBSICHEHHE  CBOICTB | OTBETCTBEHHOTO, TPaXKIAHCKOTO
MapaJuieIbHOCTH B OKPYKAIOILIEM MUPE | TOBEICHUS, MIPOSIBJICHUS
CrpouTh ceueHre MHOTOIrPaHHUKOB YeTIOBEKOIIO0US u




T00pOCePIeYHOCTH, Yepe3 moa00p
COOTBCTCTBYIOIIUX TCKCTOB JJIA

YTEHUs, 3aJad [ PEILICHHUs,
OpOOJIEeMHBIX  CHUTyallud  Juis
oOcyxJIeHus B KJlacce;

-BOCIIUTaHUE MUPOIOOUBOTO
IIKOJIbHUKA, HE  3aTEBalOLIEro
KOHQIUKTBL U CTPEMSIILIETO
peuiaTh CIOpPHBIE BOMNPOCHI, HE

npuberas K cuie.

PopMyIMpoBaTh olpeneneHue
MePIEHIUKYIISIPHBIX MPSIMBIX 5
IJIOCKOCTEH, IPSIMOM U TIJIOCKOCTH.
dopMynHpoBaTh i JIOKa3bIBaTh
MIPU3HAKU MIEPICHIUKYIISIPHOCTH
reOMETPUYECKUX OOBEKTOB

HO/IJICP’KATh MOTUBALIUIO JICTEH K
HOJIy4YCHHUIO 3HAHU,
HaJa)XKUBAHUIO TIO3UTHBHBIX
MEKJIUYHOCTHBIX OTHOIIICHHUH B
KJ1acce, IIOMOTal0T YCTaHOBJICHHUIO
JI00posKenaTeNbHON aTMochepbl

Hepnenauxkyasip
HOCTH NPAMBIX H BO BpPEMS YpOKa;
LI0CKOCT i -BOCIIUTaHUE YBEPEHHOCTH B cele,
OTKPBITOCTH U 06HII/ITGJH)HOCTI/I,
YMEHHUsI CTaBUTh Tiepe]] OO0
eI 1 NpOsABJIATE HHUIIUATUBY,
OTCTauBaTh CBOE MHEHUE U
JIEHCTBOBATh CaMOCTOSITEIBHO,
0e3 OMOIIIM CTapIIuX.
@opMyIHpPOBATH ONPEIEICHUE TPU3MBbI | BOCIIUTAHUE LIKOJIbHUKA,
n IHHpaMHuAbl, HAa3bIBATh JOJICMCHTLI | CTPCMAIICTOCA Y3HABAaTh 4YTO-TO
MHOTOTPaHHHUKOB. HOBOE, MPOSIBIISIOIIETO
Hcnonp3oBate  ¢Gopmynbl  00BEMOB, | IF0O03HATENBHOCTD, LEHSIIETO
OOKOBOIl ~ TMOBEPXHOCTH, MOJTHOM | 3HAHHUSL.
MMOBEPXHOCTH  MHOTOTPAaHHUKOB B | MHUIIMUPOBAHUE U  MOJCPKKA
3a/1a4yax. HCCIIEeI0BATENbCKOM
OOBSCHATD CHMMETPHUIO | IEATEIbHOCTH  IIKOJBbHUKOB B
MHOrorpaHHUKH | MHOIOIDaHHUKOB. pamKax peanu3anuu MU
CTpOI/ITB YIJibl, INIOCKOCTH, PACCTOAHUSA | THAUBUAYAJIBbHBIX U I'PYIIITIOBBIX
B MHOTOI'PaHHUKAX UCCJEIOBATENbCKUX  IMPOEKTOB,
qTOo JacT IIKOJIbHUKaM
BO3MOXKHOCTh MPHOOPECTH HABBIK
CaMOCTOSI-TE€JIbHOTO petieHus
TEOPETU-YECKON POOIIEMBI,
HaBBIK TCHCPpUPOBAHUA u
odopmiieHHs COOCTBEHHBIX UCH,
HaxomuTh KOOpAMHATHI BEpPIIMH KyOa | HAaBBIK YBaXXUTEIBHOTO
U MPSIMOYTOJIBHOTO MApaJuIeiCNUIe/la. | OTHOIICHUSI K YYXHUM  HUJEsM,
Haxomuth paccrosiHue Mexay AByMs | oOpOPMIIEHHBIM B paboTax Ipyrux
B TOYKaMH, CYMMY  BEKTOPOB U | HCCIIEJOBaTeNEeH, HaBBIK
CKTOp®I B MMPOU3BCACHUC BCKTOpAa Ha 4YHUCIIO, Hy6JII/I‘—IHOFO BBICTYIIJICHUA TICPEN
fipocTpancree Yrol MEXIY BEKTOpaMH, CKaJISIPHOE | ayAUTOpUEH, apryMEHTUPO-BAHUS
IIPOU3BCACHUC BCKTOpPOB, ( U OTCTanBaHUA cBOEN TOYKU
KOJUITMHEAPHbBIE BEKTOPBI 3peHHsl.
ZakaounTteabHo | Pemars 3a1aun CMEXHBIX TUCHUIUINH, | IOIIEPKaTh MOTHUBAIIMIO IETEH K




e IOBTOpeHue
Kypca
reomerpuu 10
KJjacca

c HMCIIOJIb30BaHHEM CBOWCTB

MHOTOTPaHHUKOB.
[TpuMeHsATh TOJTYYCHHBIC 3HAHUS JUIS
peuieHus 3a1a4 poUILHOTO
JK3aMeHa

MOJTYYEHHIO 3HAHUM,
HaJJa’KUBAHUIO ITO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIICHUN B
KJ1acce, IOMOTalOT YCTaHOBJICHUIO
JI00posKenaTeNnbHON aTMochepbl
BO BpEMsl YPOKa;

-BOCIIUTaHUE YBEPEHHOCTH B cele,
OTKPBITOCTH U 06H_[I/ITGHLHOCTI/I,
YMEHHS CTaBUTh IIepes COO0H
eI U NpOsABJIATL HHUIIUATUBY,
OTCTauBaTh CBOE MHEHHE U
JICWCTBOBATh CaMOCTOSITEIIBHO,
0e3 MOMOIIH CTAPIINX.




4. TemaTH4ecKoe NJIAaHHPOBAHHE ¢ OCHOBHBIMMA BUAAMMU ACATECJIbHOCTH -

I'eomerpus 11 kiaacc

Huaunap, konyc
U map

U KOHYC,lIap Ha3bIBaTb JJICMCHThI

MHOTOTPaHHUKOB.
Ucnonp3oBate ¢GopMynbl  00bEMOB,
OOKOBOWM  MOBEPXHOCTH,  IIOJHOM
ITOBEPXHOCTHU MHOT'OIrpaHHUKOB B
3agayvax.

OOBACHATD CHUMMETPHIO
MHOT'OI'paHHUKOB.

CTpOI/ITB YI'JIbI, TIJIIOCKOCTHU, PACCTOSTHUA
B MHOI'OIrpaHHHUKax

Ne Tema pasjgena OcHoBHBIE BUABI JeITEILHOCTH Bocnurareabnasi paéora ¢
n/n NMPOrpaMmmbi, 00y4arouuxcs Y4€TOM MPOrpaMMbl
KOJIN4€eCTBO BOCIIMTAHUS
4acoB
1 HaxomuTth koOpAMHATHI BEpIIMH KyOa | HaBBIK YB)KUTEIBHOTO
U IPSIMOYTOJILHOTO Mapajlieenue/ia. | OTHONICHUSI K UYKUM  HUJesM,
HaxomuTh paccrosiHue Mexay ABYyMs | OpOPMIICHHBIM B paboTax APYrux
B TOYKAMHM, CyMMY  BEKTOPOB U | HCClIeJJOBaTeeil, HaBBIK
CKTOp®LI B MPOM3BECHNE BEKTOpa HA YHUCIO, | MyOJIMYHOTO BBICTYIJICHUS TEPE]
pocTpancTse yrojl MEXIy BEKTOpaMH, CKaJspHOE | ayTuTOpUell, apryMeHTHPO-BaHUS
MIPOU3BEJICHUE BEKTOpPOB, | M OTCTAaMBAHHUS CBOEM TOYKHU
KOJUIMHEAPHBIE BEKTOPHI 3peHusl.
Haxoauth KoopauHATHI BEPIIMH KyOa | MCIIOJIB30BAHUE BOCHHUTATEIILHBIX
2 U TPSIMOYTOJILHOTO Mapasieienurnea. | BO3MOXKHOCTEH CoJIepKaHUs
Haxoauth paccrosiHue mMexay ABYMs | yaeOHOTO npeamera yepe3
TOYKAMHM, CYMMY  BEKTOPOB U | J€MOHCTpAlLMIO JAETAM MPUMEPOB
MPOU3BEICHUE BEKTOpa HAa YHUCIO, | OTBETCTBEHHOTO, TI'PaXXJIaHCKOTO
yroll MEXIy BEKTOpaMmH, CKaJspHOE | MOBEACHUS, MIPOSIBIICHUS
MIPOU3BEJICHUE BEKTOPOB, | YEJIOBEKOIIOOUS u
KOJUIMHEAPHBIE BEKTOPHI T00pOCepIeYHOCTH, Yepe3 moa00p
Meton COOTBETCTBYIOIIMX TEKCTOB A
KOOpAMHAT B YTeHMsI, 3aJad Mg pelIeHHUs,
TIPOCTPAHCTBE. NpoOJEMHBIX  CUTyaUMd  JUis
Apuxenns oOcyxJeHus B KJacce;
-BOCIIUTAaHUE MHUPOJIFOOMBOTO
IIKOJIbHUKA, HE  3aTeBalOLIEro
KOH(PJIUKTBI U CTPEMSIIIIETO
pemarb CHOpPHBIE BOIPOCHL, HE
npuerast K cuie.
3 DopMyIHpOBaTh OIPEAETICHNE HWINHAP | TOAAepKATh MOTHBAIUIO IeTel K

MIOJIY4EHUIO 3HaAHUH,
HaJIQ)KMBAHUIO TIO3UTUBHBIX
MEKITMYHOCTHBIX OTHOIIICHHH B
KJ1acce, IOMOTal0T YCTaHOBJICHUIO
no0OpoxenarenbHON aTMochepsl
BO BpeMs YpOKa;

-BOCIIMTaHUE YBEPEHHOCTH B cebe,
OTKPBITOCTH ¥ OOLIUTEIHHOCTH,
YMEHUS CTaBUTh Mepes coOoi
IEJIN ¥ TIPOSIBIISITh HMHUIIHATHBY,
OTCTaMBaTh CBOE MHEHUE U
JIeCTBOBATh CaMOCTOSITENHLHO,
0€e3 MOMOIIM CTapIIUX.




O0BEMBI TE

Tena W TOBEPXHOCTH  BpallCHHUS.
[MunuHIp ¥ KOHYC. Y CEUYEHHBIN KOHYC.
OcHoBanue, BBICOTA, OokoBast
MMOBEPXHOCTb, oOpazyroias,
pa3Beptka. OceBble  CEUCHHA W
CEUCHHMs, TMapauIeJIbHBIE OCHOBAHMIO.
Hlap w cdepa, wuxX ceueHwUs,
KacaTelbHass IUIOCKOCTH K  cdepe.
OOvemMBl TEN W IUIOM@AAA  UX
noBepxHoctell. llonsitne 006 oObeme
teaa. OTHomeHne 00bEMOB TO00HBIX
TeJL.

DopMyiibl
IPSIMOYTOJIBHOTO

obvema Ky0a,
napajuienenunesaa,
OpPU3MBI,  IHJIKMHApPA. Dopmybl
o0beMa  THUpaMHUILI W KOHYCA.
@opmyJibl  IUIOLIAAA ITOBEPXHOCTEU
MWIAHApAa W KoHyca.  DopMylsl
oObeMa 1mapa u rionaan chepsl.

BOCIIUTaHHE IIKOJIbHHKA,
CTPEMSIIETrocsl y3HaBaTh YTO-TO
HOBOE, MPOSIBIISIOLIETO
J10003HATEIILHOCTb, LIEHSIIIETO
3HaHUSI.

WHHUIIMMPOBAHUE U  TOJJICPIKKa
UCCIIEIOBATEIIHCKON
NEATCNIbHOCTH  INKOJHHUKOB B
pamkax peanu3anuu UMH
WH/IMBUYAJIbHBIX M TPYIIIOBBIX
UCCIICIOBATEIIbCKUX ~ MPOEKTOB,
4TO Jact HIKOJIbHUKAM
BO3MOXXHOCTh NPUOOPECTH HABBIK
CaMOCTOSI-TEIILHOTO penIeHus
TEOPETU-YECKOH poOJIEMBI,
HaBBIK TCHEPUPOBAHUS "
odopMIIeHHsT COOCTBEHHBIX HJIEH,

S) Pematsp 3a1a4y CMEXHBIX JUCLMILINH, | HOAAEP/KATh MOTUBALIUIO JETEH K
c HCII0JIb30BaAHUEM CBOWCTB | [I0JIy4EHUIO 3HAHUI,
MHOTOIPaHHUKOB. HaJIa)KMBAHUIO ITO3UTUBHBIX
[TpyuMeHATs TOJNyYEHHBIE 3HAHMUSA IS | peskIMUHOCTHBIX OTHOLICHHUI B
PCHICHHA 3ajad IPO(HILHOrO KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
3aKII0YUTENbHO | yx3amena 2
¢ moBTOpeHHe N00posKenaTeNbHOM aTMochepbl
Kypea BO BpEMs ypOKa;
reomerpun 11 -BOCIIMTaHUE YBEPEHHOCTH B cebe,
Kiaacea OTKPBITOCTU U OOIIUTEIBHOCTH,
YMEHUS CTaBUTh Mepes coOoi
LU U IPOSIBISATH HHUIIUATHUBY,
OTCTauBaTh CBOE MHEHUE U
JIEIICTBOBATh CaMOCTOSITENIBHO,
0€e3 MOMOIIM CTapIINX.
I;1an npoBeaeHUs1 KOHTPOJIbHBIX padoT mo reomerpuu — 10 kiaace
Ne KonnyectBo
n/n Pa3nennl, TeMbl KOHTPOJIBHBIX
pador
1 [Tpenmer crepeomerprn. OCHOBHBIE IOHATHS U AKCHOMBI CTEPEOMETPHUH. 1
IlepBbIe ClIeACTBHS U3 AKCHOM.
2 [TapamienbHOCTb MPSMBIX U MJIOCKOCTEN 1
3 IlepneHquKyIsIpHOCTD MPSAMBIX U IJIOCKOCTEN 1
4 MHororpaHHuKu 1
5 BekTops! B mpocTpaHCcTBE 1
6 3akmoYnTeIbHOE TOBTOPEHUE Kypca reomerpun 10 kimacca




Hroro: 5

Il1an npoBeieHUsI KOHTPOJILHBIX PadoT Mo reomerTpun — 11 Kiaace

Ne n/mm Tema pa3jesia nporpamMmsi, KoanyectBo
KOJIMYEeCTBO YaCOB KOHTPOJIbHBIX
pador
1 BexkTops! B ipocTpaHCTBE 1
1
2 MeTto KOOpAMHAT B MPOCTpaHCTBE. [IBUKEHUS
3 Humuaap, KOHyC U map 1
4 OO6BbEMBI Ten 1
5 3aKIounTeNbHOE OBTOPEHUE Kypca reometpuu 11 kitacca 1
Uroro: 5
PecypcHoe o0ecrieuenne peajn3annu y4e0HO NporpaMMsl
1. AmumoB II.A. Anrebpa wu Havana aHammza. YyeOnuk ans 10-11  kmaccos
obmieoOpa3zoBarenbHbIX yupexaeHuid. M., «IIpocsemenuey, 2017.
2. Teomerpus 10-11. Yuebuuk s obmeoOpazoBarensHbix yupexaenuid. JI.C. AranacsaH [u
ap.]. - M.: [Ipocsemienue, 2014.
3. Bypmuctpona T.A. Anrebpa u Hadana matrematuaeckoro aHanmsa. 10 - 11 kmaccel. Paboune
porpaMMsl o011eo0pa3zoBaTeabHbIX yupexaeHuil. M., «[Ipocsemienuney, 2018.
4. bypmuctpoBa T.A. Teomerpus. 10 - 11 «kmaccel. Paboume  mporpaMMel
obmeoOpa3zoBarenbHbIX yupexaeHuid. M., «IIpocsemmenue», 2018.
5. Paboune nporpammsel no reomerpun. 7-11 kiaccel CoctaButens: H. @. I'aBpunosa — M.:
Baxko, 2011.
6. LaObynun M. U. u np. AnreOpa ¥ Havajga MaTeMaTHYECKOTo aHAW3a. J{MaaKTHIecKue
Mmatepuansl 10 u 11 knaceel. M., «IIpocsenienune», 2017.
7. TxauéBa M. B. u np. AnreOpa n Hayajga MaTeMaTH4YECKOrO aHaINU3a. TeMaTHUYeCKUEe TECTHI.
10 u 11 knaccel. M., «IIpocsemmenuey, 2017.
8. TxauéBa M. B. u np. Anrebpa 1 Havana MaTeMaTHYEeCKOTO aHaIM3a. MeToauuecKkue
pexomenaanuu. 10-11 kmaccer. M., «IIpocBemnienue», 2017.
9. Teomerpus, 10-11 kmacc. CamocTosTeNIbHBIE W KOHTPOJbHBIC padoThl / A. I1. Epmiosa, B. B.

=

I'ono6oponsko. — M.: Unekca, 2016.

10. Caaksu C. M. Tloypounsie pa3padotku 10—11 kmaccer /C. M. CaaksH, B. @. ByryzoB. —

M.: Ilpocsemenue, 2014.

11. Jlureunenko B. H. I'otoBumces k EI'D. 10, 11 kmaccer. — M.: [IpocBemnienue, 2014.

Co6opuuku KMMos EI'D.
Pemry EI'D. O6pa3oBarenbHbIi MOPTA 711 TOATOTOBKH K dK3aMeHaM [ DJIEKTPOHHBIN pecypc]. -
Pexxum noctyna: http//www.phys.reshuege.ru/ -cBo0oaHBIiA.



http://www.phys.reshuege.ru/

. Enunas xomnexius mudpoBIX 00pa30BaTEIbHBIX PECypCcoB [DIEKTPOHHBIN pecypc]|. - Pexxum

noctyna:http//school-collection.edu.ru/- cBoGoaHBIA.

. 3uB b. I'. 3amaun no reomerpun mansa 7—11 knaccos/ b. I'. 3uB, B. M. Meiinep, A. T

baxanckuii. — M: [Ipocsemenue, 2008.

. I'maskoB 0. A. T'eomerpusi: pabouas terpaapb s 10 kinacca / FO. A. I'naskos, U. U. FOnuna, B.
®. byry3os. — M.: IIpocsemienue, 2014.

. I'maskoB 1O. A. I'eomerpust: pabouas terpanp s 11 kiacca / 10. A. I'maskos, U. U. KOquna, B.
®. byry3os. — M.: IIpocsemienue, 2014.
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