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IosicHUTENLHAA 3aNNCKA

Pabouass mporpamma mo matemaTtuke (06a30BbIii ypoBeHb) /it 10-11 kimacca cocraBiieHa Ha
OCHOBE:!

1) ®enepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIBHOIO CTaHAAPTa CPEAHEro OOIIero
00pa3zoBaHus;

2) OCHOBHOI 00pa3oBaTeIbHOMN MPOrpaMMBbI CpeaHero oomero oopaszosanus MBOY «COIIl
c.Pycckas Xananws UepHsiHCKOTO paiioHa benropoackoii o0actu;

3) asropckoii mporpammel C.M. Huxonsckuii, M.K. Iloranos, H.H. Pemernukos, A.B.
[leBkuH

4) asropckoii nporpammel JI.C. Atanacsu, B.®. Byrysos, C.b.Kagomues u ap. ['eomerpust
10-11 xmacc (cOopuuk paboumx mnporpamm. ['eomerpusi 10-11 kmacc. CoctaBuTenb
Bypmuctposa T.A.)

YyeOHUKH:

Anrebpa u Hadana matemaruuyeckoro aHaiusa. 10-11 kiacc, y4yeOHMK A ydalquxcs
oOmieo0pa3oBarenbHbIX yupexkaeHuil (6a3oBbiii ypoenb) C.M.Huxonwsckuii, M.K.Ilortamos,
H.H.Pemernuxos, A.B.Illeskun - M.: [Ipoceemenune, 2020r.;

I'eomerpus 10-11 knmacc yd4eOHUK Ui ydamiuxcs 001eo0pa3oBaTeNbHBIX YUPEKIACHHIMA
JI.C.Atanacsn, B.®.byry3os, C.b.Kanomues u np. - M.: [Ipocseuienue, 2020r.

PaGouas mporpamma mo anaredpe M HayaldaM MaTeMaTUYECKOro aHallM3a pacCuMTaHa Ha
85 vacoB B 10—M knacce u 85 yacoB B 11 kiacce, Bcero 170 yacos; o reomerpuu - Ha 51 yac B
10—m xmacce u 51 yacoB B 11 kimacce, Bcero 102 gaca.

[Inanupyemble pe3y/bTaThl 0CBOEHHS YueOHOro nmpeamera «MareMaTHKa

(0a30BBIi YPOBEHbD)

W3ydyeHre MaTeMaTUKU B CTaplIel IIKoJe Aa€T BO3MOXHOCTh JTOCTIKEHHUS 00ydaromuMuUCs
CIICAYIOIINX PE3yJIbTaTOB.
JIn4HOCTHBIE:
1) chopMHpPOBAaHHOCTD MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKH; KPUTHYHOCTb MBIIIJICHUS, YMEHHE paclo3HaBaTh JIOTHUECKH HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTIMYATh TUTIOTE3Y OT (haKTa;
2) TOTOBHOCTb M CHOCOOHOCTh BECTH JHAJOT C JPYTMMH JIIOABMH, JOCTUTaTh B HEM
B3aWMOIIOHMMAaHUS, HAXOJAUTh OOIINE IEH U COTPYIHUYATH TSl UX TOCTHXKECHUS;
3) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHKAMH, JETHMH MIIQJIIETO BO3pacTa, B3POCIBIMH B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOM U APYrUX
BUJAX JIEATEILHOCTH;
4) TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHKCIIE CAMOOOPa30BaHHIO, HA IPOTXKEHUN
BCEH OKM3HHU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIIOBHIO
yCIIEHIHOM NMpoecCHOHANIBHON U 00IECTBEHHON AEATENbHOCTH;
5) screTHuYecKOe OTHOIICHHE K MHPY, BKJIIOUYAs ICTETHKY OBbITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA;
6) oco3HaHHBIH BBIOOp Oyaymied MpopecCuu W BO3MOXKHOCTEH peaau3alui COOCTBEHHBIX
KU3HEHHBIX IUJIAaHOB; OTHOILIEHHE K MNpOo(ecCHOHAIBHOW AEATENbHOCTH KaK BO3MOXXHOCTHU
y4acTHs B pEIICHHH JHYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAMOHAIHHBIX
npobiem.
MeranpeameTHbie:
1) yMeHHe caMOCTOSITEIbHO OIpENeNATh UENu JAEATEJbHOCTH M  COCTaBIATh IJIAHbI
NEeSITeTbHOCTH,  CAMOCTOSITENTFHO ~ OCYIIECTBISITh, KOHTPOJMPOBAaTH W KOPPEKTHPOBATH
JeSITeIbHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI Ul JOCTH)KEHHS IMOCTABICHHBIX LieJel
U peasn3aliiy IJIaHOB IS TEIbHOCTH; BHIOMPATh YCIIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSX;
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2) yMeHHME TPOAYKTUBHO OOIIAThCS W B3aMMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh TIO3ULMU JPYIHMX YYaCTHUKOB JAESTEIbHOCTH, 3P EKTHUBHO
pa3pemiaTh KOHQIUKTHI;

3) BiajeHWe HaBbIKAMH IO3HABATeNIbHOHM, Yy4eOHO-HCCIEIOBATEIbCKOM U  MPOEKTHOMN
NEeSITebHOCTH, HAaBBIKAMU  pa3pelieHus mpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPEIICHUs MPAKTUYECKUX 3aay, IPUMEHEHUIO Pa3IH4HbIX
METOJI0B II03HAHNUS;

4) TOTOBHOCTb U CIHOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAIIMOHHO-TIO3HABATEIbHOM
JeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAINH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIMIO, MOJIYy4aeMyl U3 pa3IMdHbIX
HCTOYHUKOB;

5) yMeHHE HCIOJIb30BaTh CpeACTBA MH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee - UKT) B penieHMM KOTHUTMBHBIX, KOMMYHMKAaTHUBHBIX W OPraHU3aLMOHHBIX 331a4 C
coOroIeHIEeM TpeOoBaHUit PrOHOMUKH, TEXHUKHU 0e30IacHOCTH, TUTUEHBI,
pecypcocOepekeHus1, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOW OE30I1aCHOCTH;

6) BIaZicHHE S3bIKOBBIMU CPEICTBAMH — YMEHHUE SCHO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUYKY
3peHus, UCIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

7) BlajieHre HaBbIKAMH MMO3HABATENbHON peIeKCUU KaK OCO3HAHMS COBEpIIaeMbIX ACHCTBHUI U
MBICJIUTENbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX ITO3HABATEJIBHBIX 33124 M CPEACTB UX JTOCTHKEHUSI.

IIpeameTrHbIe:

1) copmupoBaHHOCT MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOM KYJIbTYphl U O MECTE
MaTeMaTHKH B COBPEMEHHOW NMBUJIM3AINHU, O CHOCO0AX OMHCAHUS HAa MAaTEMATUYECKOM SI3BIKE
SBIICHUH peaTbHOr0 MUPA;

2) chOpMUPOBAHHOCTb MPEACTABICHUN O MaTeMaTUYECKUX IOHATHUSIX KaK O BayKHEHIINX
MaTeMaTUYECKUX MOJEISAX, TO3BOJISIONIMX OMUCHIBATh U M3y4aTh Pa3HbIE MPOLIECCHI U SBICHUS;
MOHMMAaHKE BO3MOKHOCTH aKCHOMaTH4ECKOI'0 TOCTPOCHUS MaTEMaTHUYECKUX TEOPHIL;

3) BlIaJeHHE METOAAMM JIOKA3aTeIbCTB W aJITOPUTMOB pEIICHUS; YMEHHE UX MPUMEHSTH,
IIPOBOAMTD JJOKA3aTENIbHbIE PACCYXKACHUS B X0/1€ PELLICHUS 3a1ay4;

4) BnajeHue CTAaHIAPTHBIMU TNPUEMAMU pEIICHHS pPAIlMOHAIBHBIX W HpPpalOHAIbHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHUU M HEPaBEHCTB, MX CHUCTEM;
MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCJIE JUIsl IOMCKA IIyTH PEIICHUS U
WJUTFOCTPALMY PELICHUS] YPAaBHEHUIN

Y HEPABEHCTB;

5) chopMHUPOBAHHOCTh MPEACTABIEHUH 00 OCHOBHBIX MOHATHSX, HUAESIX U MeTojax
MaTEMaTHUYECKOT 0 aHaJIN3a;

6) chopMUpPOBaHHOCTH TPEACTABICHUN O TPOIECCaX U SIBICHHUSIX, UMEIONIUX BEPOSATHOCTHBIN
XapakTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHUpPE, 00 OCHOBHBIX HOHSITHUAX
AIIEMEHTAapHON TEOpUU BEPOSTHOCTEH; CHPOPMHUPOBAHHOCTH YMEHUH HAXOIUTh U OLIEHUBATh
BEPOSTHOCTH HACTYIUICHHsSI COOBITUH B NMPOCTEMIIMX MPAKTHUYECKUX CUTyallMsIX M OCHOBHBIE
XapaKTEPUCTUKU CIIy4alHbIX BEJIUYHH;

7) BiajeHWE HaBBIKAMHU MCIIOJIb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTrpaMM MpU pPELICHUU
3azad.

B PE3YIbTATE HU3YUYCHHUSA MAaTCMaTUKW Ha 0a3oBOM YPOBHE BBIITYCKHUK JOJI2KCH
3HATH/TIOHUMATh:
¢ 3HaUEeHHE MaTeMaTHIEeCKOH HAayKHM IJId pCHICHUSA 3a1a4, BOSHUKAIOIMIUX B TCOPHUU U MPAKTHKE;
HIMPOTY U B TO K€ BPEMSI OIPAaHUUYEHHOCTh MPUMEHEHUS MAaTEMAaTUYECKUX METOJIOB K aHaJIU3y U
MCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUH B TIPUPOJIE U OOIIECTBE;
* 3HAYCHHE MPAKTUKU U BOMPOCOB, BOSHUKAIOIINX B CAaMON MaTeMaTuke Ajsi (GOpMUPOBAHHS U
pPa3sBUTHA MaTeMaTHIECKOU HAYyKH, HUCTOPUIO Pa3sBUTHUA IIOHATHA quciia, CcO31aHUuA
MaTEeMaTUYeCKOro aHalin3a, BOSHUKHOBEHHS U Pa3BUTHUS TEOMETPUH;
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* YHUBEPCAIBHBIN XapaKTEP 3aKOHOB JIOTMKA MaTEMATHUECKUX PACCYKICHUM, UX IPUMEHUMOCTh
BO BCEX 00JIaCTAX YEIIOBEUECKON AEATENbHOCTH;
* BEPOATHOCTHBIN XapaKTep Pa3IM4HbIX IPOLECCOB OKPYKAIOIIET0 MUPA;

Auredpa ymerTs:
* BBIIOJHATH apU(PMETHUYECKHE JeHCTBUSA, codeTas YCTHbIE M IHCbMEHHbIE IIPUEMBI,
IIPUMEHEHUE BBIYHUCIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUs KOPHS HATYPAJIbHOW CTEICHHU,
CTENIEHU C palMOHAIBHBIM IIOKa3aresneM, Jiorapudma, Hcrosb3ys Nnpu HeoOxogumoctu 19
BBIYMCIIUTEIIBHBIE YCTPOMCTBA; II0JIB30BAaThCA OLICHKOM M IPUKUAKOM IPU IPAKTUYECKHUX
pacuerax;
* NIPOBOJIUTH 110 M3BECTHBIM (hOpMyJiaM M MpaBUiIaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPAKECHUH,
BKJIIOYAIOLIUX CTENEHH, PaIUKabl, JOrapu(pmMbl 1 TPUTOHOMETPHUECKUE (PYHKIIMH;
* BBIYUCIIATh 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYIIECTBIISAA HEOOXOIUMBIE
IOJCTAHOBKM UM MpeoOpa3oBaHUs; HUCIOJIb30BaTh IPUOOPETEHHBbIC 3HAHUS M YMEHHUS B
IIPAKTUYECKOW JEATEIIBHOCTH M IIOBCEAHEBHOM JKM3HM JUI: IPAKTUYECKUX pPacyeToB II0
dopmynaM, Briouyas (OpMyJbl, COJEp)Kallue CTENEHH, paguKanbl, Jorapudmel u
TPUTOHOMETPHUYECKHE (YHKIHNHU, UCHOJB3Yys MPU HEOOXOAWMOCTH CIIPABOYHBIC MaTEpHaibl U
IIPOCTEHINE BEIYNCIUTEIBHBIE YCTPOUCTBA;

DyHKIUH U TPAaQUKH YMETh:
* ONpeAesATh 3HaYeHHE (PYHKIUH 110 3HAYEHUIO apryMeHTa IIPU Pa3JIMYHBIX CIIOCO0ax 3aJaHus
byHKINY,
* CTPOUTH I'pauKU U3yYEHHBIX QYHKIUH;
* ONUCHIBATH MO TpaQuKy M B NPOCTEHIIMX Ciydasx Mo (opmyie TMOBEACHHWE U CBOWCTBA
GbyHKLIUH, HAXOAUTH 1O TpaguKy GYHKIMK HAaUOOJbIINE U HAMMEHbIINE 3HAYECHUS;
* pemath ypaBHEHUS, MPOCTEHIINE CUCTEMbl ypaBHEHUH, UCTIONB3Yysl CBOMCTBA (YHKUIUH U HX
rpauKOB; UCIOJIb30BaTh NPUOOPETEHHbIC 3HAHUA U YMEHUS B MPAKTUUYECKOU JESITEIbHOCTH U
MOBCEHEBHON JKW3HU JUISA: OINHUCAHHS C TOMOUIbIO (DYHKIHMI pa3iWYHBIX 3aBUCHUMOCTEH,
IpeCTaBIeHUs UX rpadMuecKu, UHTepIpeTaly rpapuKoB;

Hayana maTeMaTH4eCKOro aHAJIM3a yMETh:
* BBIYUCIIATH IPOU3BOJIHBIE U IIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIIHI, UCTIONB3Ys CIIPAaBOYHbIE
MaTepHabl;
* MCCJIEI0BATh B NMPOCTEHIINX Caydasx (YHKIMH HA MOHOTOHHOCTb, HaXOJAWUTh HauOOJbIINE U
HauMEHbIINE 3HaueHus (QyHKUUH, CTPOUTh TpaduKu MHOTOWIEHOB U  IPOCTEHIINX
palMOHATBHBIX (DYHKIMH C UCIIOIB30BAaHUEM amlapara MaTeMaTHUECKOro aHAIIN3a;
* BBIYMCIATH B MPOCTEHIIMX clydyasx IUIOMAAM C HCIHOJb30BaHHEM IiepBooOpazHoil; 20
UCMOJIb30BaTh MPHUOOpPETEHHbIE 3HAHUA M YMEHMS B MPAKTHYECKOW JIEATENbHOCTH U
IIOBCEJTHEBHOM JKW3HM JUIA: PEIICHWS NPUKIAJHBIX 33Ja4, B TOM YHCJIE COLMAIBHO-
HKOHOMHMUYECKUX M (PU3MUECKUX, Ha HAUOONbLIME M HAaUMEHbIINE 3HAUYEHUs, Ha HaXOXKICHUE
CKOPOCTH M YCKOPEHUS;

YpaBHeHH U HEPABEHCTBA YMETh!
* pelmaTh palMOHAIbHbIE, MOKa3aTelbHbIE M JIOrapupMUUYECKHEe ypaBHEHUS U HEPaBEHCTBA,
IIPOCTENIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHM S, UX CUCTEMBI,
* COCTaBJIATh YPaBHEHHUs U HEPABEHCTBA 10 YCIOBHIO 33]1a4H;
* HCIOJIB30BATh JJISl MPUOIMKEHHOTO PEIIeHUs] YpaBHEHUI U HepaBEHCTB IpadMuecKuii METO;
* 1300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUN MPOCTEHIINX YPaBHEHUHN U UX
CHCTEM; HCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHHsS B NPAKTHUECKOW NEATeNTbHOCTH U
MIOBCEJTHEBHOM KW3HM JUII IIOCTPOEHUS W HCCIEAOBAHUS MPOCTEMIINX MaTeMaTHYECKHX
MOJICIICH;

JIeMEeHThl KOMOMHATOPUKH, CTATUCTHUKH M TEOPUHU BEPOSATHOCTEN yMETh:
* pemaTth npocTeire KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TaKkKe ¢ UCIOIb30BAHUEM
W3BECTHBIX (HOpPMYIT;



* BBIYHCIATH B TPOCTEHINMX CIydasx BEPOSTHOCTH COOBITUM HA OCHOBE IMOJCYETa YHWCIa
HCXOJIOB;
* WCMOJB30BaTh NPUOOPETCHHBIE 3HAHUS W YMEHUS B MPAKTUYCCKOW JEATEIBHOCTH H
MOBCEIHEBHOM JKU3HU IS
* aHaJM3a PeaJbHBIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIC AHArpaMm, rpaduKoB;
* aHanmn3a HHGOPMAIUU CTATUCTUYECKOTO XapaKTepa;

I'eomeTpust ymers:
* pacrmo3HaBaTh Ha YepPTeKax U MOJENSAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHMSIMH, U300paKESHUSIMU;
* ONKUCHIBaTh B3aUMHOE pACMOJOXKEHHE MPSAMBIX M IUIOCKOCTEM B  IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKJICHUS 00 3TOM PaCIOIOKEHUH;
* AHAJIM3UPOBAThH B MIPOCTEHIINX CITydasix B3aMMHOE PacrojIOKEeHUE OOBEKTOB B IPOCTPAHCTBE;
* N300pakaTb OCHOBHBIC MHOTOTPAHHUKH WU KPYTJIbIe TENa; BBIMOJHITH YEPTEKHU IO YCIOBHSIM
3ajady;
* CTPOUTH MPOCTEHINNE CeUeHUs KyOa, TPU3MBbI, TUPAMHU/IBI,
* pemarh IUTAHUMETPUYECKHE M TMPOCTEUIINE CTEPeOMETpPUYECKHE 3aJaud Ha HaXOXKICHHE
F€OMETPUUYECKHUX BEJIMYUH (IJIMH, YIJIOB, IUIOMIA /e, 00bEMOB);
* HCIIOJIB30BATh MPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4 MITAHUMETPUYECKUE (PaKThl U METO/IBI;
* TPOBOJMTH JIOKA3aTeIbHBIE PACCY)KICHUS B XOAC pEHICHHs 3a7ad; HCII0Ib30BaTh
pUOOpETEHHbIC 3HAHUS U YMEHUS B IPAKTHUECKOH eATEeIbHOCTH U MIOBCEHEBHOM KU3HU JIJIS:
* uccienoBaHus (MOJICITMPOBAHNS) HECIIOKHBIX IPAKTHYECKUX CUTYalUd HA OCHOBE M3yYCHHBIX
dbopMy1 u cBOWCTB GuUryp;
* BBIYHCIICHUS O0OBEMOB M IUIOMIQJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IMPHU PEIICHUH
MPAKTUYECKUX 3a7a4, HUCIOJb3ys MpU HEOOXOJUMOCTH CHPABOYHUKH M BBIYHCIUTEIbHbBIE
YCTPOICTBA.

Yuenunk 10 k1acca HayuuTcs:
Dnemenmvl meopuu MHOICECME U MAMEMAMu4ecKou 102UKu
CBOOOJHO ONEPUPOBATH NOHITUSIMH: MHOXKECTBO, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBA,
3JIEMEHT MHO’KECTBA, IIOJJMHOKECTBO, IlepeceueHne, 00beTMHEHUE U Pa3HOCTh MHOXKECTB;
IPUMEHSTh YHCJIOBBIE MHOMKECTBA Ha KOOPAMHATHOW MpsSMOI: OTpPEe30K, WHTEpBal,
HOJYMHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTON TOUKOM, rpaduueckoe MpeacTaBIeHne MHOKECTB Ha
KOOPAWHATHOW IIOCKOCTH;
IIPOBEPATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;
HaXOJUTh MepeceyeHre U 00beAMHEHNE MHOXKECTB, B TOM YHCIIE MPEICTaBICHHbIX Irpaduyuecku
Ha YMCJIOBOM MPAMOM M Ha KOOPAMHATHOM INIOCKOCTH;
3a/1aBaTh MHOKECTBA MIEPEUNCIIEHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM;
OIEpUPOBATh TOHATUSAMU: YTBEP)KIEHUE, OTPULIAHUE YTBEPXKACHMS, HCTHUHHBIE W JIOXKHbIE
YTBEPKACHUS, IPUUKHA, CIIEACTBHUE, YACTHBIN cllydail OOLIero YTBEpKIAEeHUS, KOHTPIPUMED;
POBOJUTH JJOKA3aTeIbHbIE PACCYKACHUS A1 0OOCHOBAHUS HICTUHHOCTH YTBEPKICHUH;
YHucna u evipasicenus
CBOOOJTHO ONEpUPOBaTh MOHATUSAMU: HATYpaJIbHOE YHCIO, MHOXECTBO HATYpPaJIbHBIX YHCE,
1[€JI0€ YUCIIO, MHOKECTBO LIEJIbIX YHUCEJ, OOBIKHOBEHHAs IpO0b, IeCATUYHAs Apo0b, CMELIaHHOE
YHCII0, PALMOHAJIBHOE YHMCIIO, MHOXXECTBO DPALlMOHAIBbHBIX YHCEN, HUPPALUOHAIBHOE YHUCIIO,
KOpPeHb CTENEeHW 1N, JEeHCTBUTEIBHOE YHCIO, MHOXECTBO JEHCTBUTENBHBIX 4YHCED,
TreOMETpUUYECKass HHTEpIpeTalys HATypalbHBIX, LEJIbIX, PAlMOHAIbHBIX, JAE€HCTBUTEIbHBIX
YHCell,
JIOKa3bIBaTh M HUCIIOJIb30BATh MIPU3HAKU ACIMMOCTH, CyMMbI M NIPOU3BEACHMSI NIPH BBIIIOJIHEHNN
BBIUMCJICHUH U pellIeHUH 3a/1a4;
BBITNOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN € 33JaHHOM TOUHOCTHIO;
CpaBHMBATh JIEHCTBUTENIbHbIE YUCIIa PA3HBIMU CIIOCO0aMHU;



yIOPSAOYMBATh YHUCHA, 3allMCAaHHBIC B BHUAC OOBIKHOBEHHOW W JIECATUYHON NOpoOH, YHUCIHa,
3aliCaHHblE M HCIIOJIb30BAaHHEM apu(METHYECKOro KBaJpPaTHOIO KOPHS, KOpPHEH CTerneHu
0oJIbIIIe BTOPOH;

Haxoauth HOJI n HOK pa3HbeiMu cioco6amMu ¥ MCTIONIB30BaTh MX MPH PEIICHUN 3a/1a4;
BBITIOJTHATH BBIYUCIICHHS M IPEOOpa30BaHUs BRIPAKEHUH, COIEPIKAIINX JICHCTBUTEIBHBIE YHCIIA,
B TOM YHCJIe KOPHU HAaTypaJlbHbIX CTEIEHE;

BHITIOJHATh ~ CTAaHAAPTHBIE  TOXKICCTBCHHBIE  MPEOOpa3oBaHUS  TPUTOHOMETPUYCCKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUII;

Ypasuenus u nepasencmesa

CBOOOJHO OINEpPUPOBATH MOHATUSMU: ypaBHEHHUE; HEPABEHCTBO; PAaBHOCHWJIbHBIC YpaBHEHUS U
HEPAaBEHCTBA; ypaBHEHUE, SBJSIOLICECS CIEICTBUEM JPYroro YpaBHEHMsI; ypaBHEHUS,
PaBHOCUJIbHBIE HA MHOYKECTBE; pPAaBHOCHIIbHBIE IPEOOPa30BaHMsl YPABHEHHIA;

pemiath pa3Hble BHUJBI YPABHEHUH M HEPABEHCTB M HMX CHUCTEM, B TOM YHCIE HEKOTOpPbIC
yYpaBHEHUS TPEThEW U YeTBEPTON CTeNeHel, APOOHO-pallMOHANIbHBIE U UPPALIMOHATILHBIE;
OBJIAJICTh OCHOBHBIMH THUIIAMHU TIOKA3aTENIbHBIX, JIOTApU(OMUYECKUX, HPPANUOHAIBHBIX,
CTEMEHHBIX YPAaBHEHHI U HEPABEHCTB M CTAaHJAPTHBIMU METOJIAMU UX PEHICHUN U MPUMEHSTh UX
MIPH PEILICHUH 3a/1a4;

MPUMEHSTh TeopeMy be3y K pelieHnto ypaBHeHHUI;

MIPUMEHATH TeopeMy BueTa st pemennst HEKOTOPhIX YpaBHEHUM CTENEHU BBIIIE BTOPOA;
MOHUMATh CMBIC]I TEOPEM O PABHOCUJIBHBIX U HEPABHOCUIILHBIX MPEOOPA30BAHUSIX ypaBHEHUN U
YMETh UX JI0Ka3bIBATh;

BJIQJIETh METOJIaMU PEIICHUS YPaBHEHH, HEPaBEHCTB M UX CHCTEM, YMETh BbIOMpATh METOL
penieHust 1 000CHOBBIBATH CBOM BEIOOD;

UCIIONIb30BAaTh METOJ] HMHTEpPBAJOB [UIsl PEIICHUS HEpPaBeHCTB, B TOM 4YHUCIE JIpOOHO-
PaIMOHATILHBIX ¥ BKITIOYAIOIINX B C€0s1 MPPAIlMOHATILHBIC BBEIPAKCHIS;

BJIQ/IETh Pa3HBIMU METOJIAMU JI0Ka3aTeIbCTBA HEPABEHCTB;

peuiaTh ypaBHEHHS B IEIBIX YHCIIAX;

n300paxaTh Ha IUIOCKOCTH MHOJKECTBa, 3aJaBacMble YPaBHEHHUSIMH, HEPAaBEHCTBAMHU U HUX
CHUCTEMaMU;

CBOOOJHO UCHOJIB30BaTh TOXKAECTBEHHBIE MTPEOOPa30BaHUS MPH PEUICHUH YPABHEHUN U CHCTEM
YpaBHEHUN;

DyHxyuu.

BIIAJICTh TOHATHSIMHU: 3aBUCUMOCTh BEIMYMH, (DYHKIMS, apryMeHT W 3Ha4YeHHe (QYHKIWH,
o0nacTh ompeeNneHuss ¥ MHOXXECTBO 3HAueHUW (YHKIHMH, TpaduK 3aBHCUMOCTH, Tpaduk
byHkuMKM, HYTH (GYHKIAA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHHUE HA YHCIOBOM
MPOMEXKYTKe, yObIBaHME HAa YHUCIOBOM IPOMEXKYTKE, HauOOIblllee M HAaWMEHBIIEe 3HAUCHUE
(GYHKIMM HA YHUCIIOBOM TPOMEXKYTKE, Tepuoanyeckas GyHKIHs, MEPUOJ], YeTHas U HEeUeTHas
GYHKIMH; YMETh MPUMEHSTh 3TH MOHATHSI IPU PEIICHUU 33]1aY;

BIIAJICTh TIOHSATHUEM: CTETNeHHash (PYHKIUS; CTPOUTH €€ rpaduK M yMEeTh NMPUMEHSATH CBOMCTBA
CTeNeHHOW (YHKIIUH NP PEIICHUH 33]1aY;

BIIAJICTh TOHSATUSMHU: TOKa3aTeabHas (PYHKIUS, DKCIIOHEHTA; CTPOUTh UX TpadUKu U yMETh
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKIIMU TIPU PEIICHUH 3a7a4;

BIIAJICTh TOHATUEM: JorapupmMuueckas (QPyHKIHUS;, CTPOUTH €€ rpaduKk U YMETh NPHUMEHSTH
cBoiicTBa norapudmuueckoi GyHKIMH PU PEIICHUH 33]1aY;

BIIAJICTh TMOHSTHEM: TPUTOHOMETpUYECKass (DYHKIUS; CTPOUTh UX rpaduK U yMETh MPUMEHSTH
CBOICTBa TPUTOHOMETPHUECKUX (YHKITUI MPU pEIICHUH 3a]1aY;

BIIAJICTh IOHATHEM: oOpaTHast (QYHKIIHS; TPUMEHSTh 3TO MOHSATHE TIPH PEIICHUH 3a]1a4;
OPUMEHSTh TPU  PEIIeHWH 3aJad  CBOMCTBA  (PYHKIMI: YETHOCTh, TMEPUOJUIHOCTS,
OTPAaHUYEHHOCTb;

MPUMEHSTH [P PEIICHUH 33724 TpeoOpa3oBaHus rpadukoB QyHKINI;

BJIQ/IETh TOHSTHUSIMHM: YHUCIIOBBIE IOCIIEOBATENbHOCTH, apu(MeTHyeckas U TeoMeTpudecKas
IIPOrPECCHH;



Y4yenuk 10 ki1acca moJy4yuT BO3MOKHOCTh HAYYUTHCH:
OIIEpUPOBATh NOHATUEM OIIPEAEICHNUS, OCHOBHBIMU BUJAMH OIIPEJIECIICHUN U TEOPEM;
IIOHUMATh CyTh KOCBEHHOTO JI0Ka3aTeIbCTBA;
OIIEpUPOBATH NOHATUAMU CYETHOTO U HECUETHOI'O MHOKECTBA;
MPUMEHATHh METOJI MAaTEMaTUUYECKON MHAYKIMHU JJIsl IPOBEJCHUS PACCYKACHUMN U 10KA3aTEIbCTB
IIPU pELICHUH 33/a4;
Yucna u evipasicenus.
CBOOOJTHO OTIEPHPOBATH YUCIOBBIMU MHOKECTBAMH MPH PEILICHUH 3324,
MIOHUMATh IPUYHUHBI U OCHOBHBIE UJIEU PACILIUPEHUS YUCIOBBIX MHOXKECTB;
BJIa/I€Th OCHOBHBIMM ITOHATUSMU TEOPUU JEIMMOCTH IIPH PELIEHUH CTAaHAAPTHBIX 3a/1a4;
uMeTh 0a30BbIC MPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX UMCEIT;
CBOOOJTHO BBITIOJIHSATD TOKJIECTBEHHbBIE npeoOpazoBaHus TPUTOHOMETPHUUECKUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAKECHHIA;
IPUMEHSTH [IPU PELIEHUH 3a]a4 LIETHbIE ApOOH, MHOTOWIEHB! C JEHCTBUTEIBHBIMU U LEIBIMU
koa(purmenTamu;
BIIAJICTh TOHATUSIMHU: TPUBOJUMBIE U HENPHUBOJUMBIC MHOTOWIEHBI; MPUMEHITh WX MpHU
pELIeHUH 3a/1a4;
OpUMEHATh Tpu  pemeHur 3amad OCHOBHYIO TeopeMy anreOpbl; HpocTednme (yHKIHA
KOMIUIEKCHOW MIEPEMEHHOI Kak reoMeTpUUYecKre mpeodpa3oBaHusl.
Ypasnenus u nepasencmsa.
CBOOOJHO OMpENENATh THI M BBIOUpATh METOJ| PEIICHUS MMOKa3aTeIbHBIX U JOrapu(PMHUECKUX
YPaBHEHUH U HEPaABEHCTB, MPPALMOHAJIBHBIX YpaBHEHUI W HEPAaBEHCTB, TPUTOHOMETPUUYECKHUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
CBOOOJHO pelIaTh CUCTEMbI IUHEHHBIX YPABHEHUI;
peliaTb OCHOBHBIE TUIIbI YPABHEHU U HEPABEHCTB € NTapaMeTPaMH;

BBINyCKHUK HAYYHUTCH:
HCIIOJIB30BaTh YHCIOBBIE MHOKECTBA HA KOOPAMHATHOM IPSIMOUM M HA KOOPAMHATHOW IIOCKOCTH
JUIs1 OTIMCAHMS PEAJIbHBIX MPOLECCOB U SIBJICHUM;
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKACHUS B CUTyallMsX NOBCEAHEBHOM XW3HM, NPHU PELICHUU
3a/1a4 ¥ APYTUX MPEAMETOB;
BBIMIOJHATh U OOBSACHATH PE3YyIbTAaTbl CPaBHEHUS PE3YJIbTATOB BBIYUCICHUNW NpPU pELICHUU
NPaKTUYECKHUX 33/a4, B TOM YHUCIIe MPUOIMKEHHBIX BBIYUCIECHHUH, UCTIONB3Ysl Pa3HbIE CIIOCOOBI
CpPaBHEHUN;
3aIUCBIBaTh, CPABHUBATD, OKPYIJIATH YACIIOBBIC TaHHBIE;
WCIIOJIB30BaTh PEAIbHBIC BEJIMYMHBI B Pa3HBIX CUCTEMAaxX U3MEPEHNS;
COCTaBJIATh M OLIGHUBAaThb pa3HbIMH CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHS MpPHU PELICHUU
MPAKTUYECKUX 3aja4 U 3ajiad U3 JPYTrux y4eOHbIX MPEIMETOB;
COCTaBJIATh U pellaThb YPaBHEHMs, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUHU 3a1ay U3 JPYTUX
y4eOHBIX IPEIMETOB;
BBIMOJIHATh OLEHKY MPaBJIONOA00US pPE3ylbTaToB, MOJYYaeMbIX HpPU PELIEHUU DPa3TUYHBIX
yYpaBHEHUM, HEPABEHCTB U UX CUCTEM, [P PEIICHNUHU 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;
COCTABJISITh YPABHEHUE, HEPABEHCTBO WM UX CHUCTEMY, OIMUCBHIBAIOIIUE PEAIbHYI0 CUTYaLUIO
WU TIPUKIIAIHYIO 3a/1a4y, HHTEPIIPETUPOBATh MOJyUYE€HHBIE PE3YJIBTATHI;
UCIIOJIB30BaTh IPOTPAaMMHBIE CPEICTBA IPU PELICHUH OTIAEIBHBIX KIJIACCOB YPAaBHEHUU U
HEPaBEHCTB;
onpeneniaTb Mo rpaduKkaM M HCHOJIB30BAaTh JJIS PEIICHUs NPUKIAIHBIX 3a/Jad CBOICTBa
peasbHbIX MPOLECCOB U 3aBHUCUMOCTEN (HamOOJbIIMEe U HAUMEHbIINE 3HAUYEHUS, TPOMEXYTKU
BO3paCTaHUAd W YOBIBaHUS, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHMOTOTHI, TOYKH Ieperuoa,
NMepuoa H T.M.), WHTEPNPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPaKTUYECKON
CUTYaLlNH;



OTpeAenaTh Mo rpadukaM MPOCTEHIINEe XapaKTEPUCTUKUA TEPUOJNIECKUX TPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIHUOCBSI3H | T.II. (AMIUTMTY/A, TIEPUO U T.II.)

DnemeHmvl MamemMamuyecKo2o aHaiu3a

BJIQJIETh MOHATHEM: 0ECKOHEUHO yObIBaIOIIasi FreOMETpHUECcKas MPOrpeccusl U yMETh PUMEHATh
€ro IpHU PEIICHUY 3aa4;

MPUMEHSTH [IPHU PEIICHUH 3a]]a4 TEOPHUIO MPEJIEIIOB;

BJIQJICTh TIOHATUSAMHU: OECKOHEYHO OOJIBIINE YHCIIOBBIC TOCICIOBATEIIBHOCTH W OECKOHEYHO
MaJibl€ YMCIIOBBIE MOCIIEI0BATEIbHOCTH;

BJIQJICTh IOHSITHSIMH: IPOU3BOIHASL (DYHKIIUHU B TOYKE, IPOU3BOIHAS (D)YHKITUH;

BBIUUCIISTH MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMI U UX KOMOMHAIMIA;

UCCIIe0BaTh (PYHKIIMM HA MOHOTOHHOCTH U DKCTPEMYMBI,

CTPOUTH TpauKU U MPUMEHSThH UX K PEIICHUIO 33]1aY;

BJIQJICTh TIOHSTHE: KacaTenbHas K rpaduky (QYHKIHUU; yMETh NPHUMEHSATH €ro NpU PEIICHUU
3ajady;

BJIQJICTh IOHITHSIMH: IEPBOOOPA3HAsI, OTIPECIICHHBIN HHTETPaT,

NpUMEHSTh TeopeMy HptoTona-JIeliOHuIIa U ee ClIeICTBUS AJIs peLIeHHs 3a/1a4.
Kombunamopuxka, éeposmnocms u cmamucmuxa

OTIepUPOBATH OCHOBHBIMU OINUCATEIBHBIMU XapaKTEPUCTHUKAMU YUCIOBOTO HaOOpa; MOHATUSIMU:
reHepaTbHasi COBOKYITHOCTh M BBIOOPKA;

ONEepUPOBaTh TMOHATHUAMU: YacTOTa W BEPOATHOCTb COOBITHS, CyMMa W TPOU3BEICHUE
BEPOSTHOCTEH; BBIYHMCIISATH BEPOSATHOCTH COOBITHIA HA OCHOBE TIOJICUETa YHCIIa HCXOJIOB;

BJIa/IETh OCHOBHBIMH MOHATUSIMU KOMOWHATOPUKU U YMETh IPUMEHATDH UX MPH PEIICHUU 33]1aY;
MMETh MpeCTaBICHUE 00 OCHOBaX TEOPUH BEPOSATHOCTEH;

UMETh TPEJCTaBICHHE O JUCKPETHBIX W HENPEpPBhIBHBIX CIy4alHbIX BENUYMHAX U
pacupeeNieHusX, 0 HE3aBUCUMOCTH CITYJaiHBIX BEJINYHH,

UMETh MPEJCTaBIEHUE O MATEMATUYECKOM OXUJIAHUU U AUCIIEPCHH CIy4YailHBIX BEINYHH;

UMETH TPEJICTABIICHUE O COBMECTHBIX PACTIPEICIICHUSX CIyJalHBIX BEJIMUNH;

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCH:
Ypasuenus u nepasencmsa.
CBOOOJHO ONpENENSITh TUI U BbIOMpATh METOJ PEIICHUs MOKa3aTeNIbHbIX U JIOTapU(PMUUIECKUX
YPaBHEHHUH U HEPaBEHCTB, UPPALMOHAIBHBIX YPaBHEHUI W HEPABEHCTB, TPUTOHOMETPUYECKHUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM,;
CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;
pelaTh OCHOBHBIE TUIIbI YPaBHEHUN U HEPABEHCTB.
DnemeHmvl MamemMamuyecKko2o aHanusa.
CBOOOAHO BIIAJETh CTAHJAPTHBIM aNIaparoM MaTeMAaTUYeCKOro aHaliu3a MAJIs BBIYMCICHUS
IPOM3BOJIHBIX (PYHKIMI OTHOM NEepeMeHHOM;
CBOOOJHO NPHUMEHSTH almnapar MaTeMaTHYeCKOro aHaiu3a IS HUccleloBaHud (DyHKUUH U
HOCTPOCHUS IpaKOB, B TOM YHCIIE UCCIIET0BAHMI HA BBITYKIIOCTb;
OIepupOBaTh MOHITHEM NIEPBOOOPA3HOM /1JIs peLIeHMs 3a/1a4;
OBJIQIETh OCHOBHBIMHU CBeZICHHsIMH 00 uHTerpaine HpioToHa-JIeliOHMIIa W €ro npocTermmx
NPUMEHEHHUSX;
OIIEpUPOBATh B CTAHJAPTHBIX CUTYalUsIX TPOU3BOJHBIMHU BBICIINX ITOPSIIKOB;
YMETb IPUMEHSTH NPU PELICHUH 3a7a4 CBOMCTBA HEMPEPHIBHBIX (YHKIIHIA;
YMETh IPUMEHSATH NPU PELIEHUH 33/1a4 TeopeMbl Beliepmrpacca;
YMETh BBIMOIHATH MPUOIMKEHHbIE BBIUMCICHUS (METOJbl PElIEHUS YpPaBHEHWM, BBIYMCIICHUS
OTIpeIeJIEHHOT0 UHTErpaa);
YMETh MPUMEHATh IPWIOKEHUE MTPOU3BOJHON M ONPEIEICHHOTO MHTETpalla K PEHICHUIO 3a7a4
€CTECTBO3HAHNS;
BJIQ/IETh MOHATUSIMH: BTOPAsi IPOU3BO/IHAS, BBITYKIOCTh Ipadrka pyHKINHU;
YMETh MCCIe10BaTh (DYHKIMIO Ha BBITYKJIOCTh



Kombunamopuxka, seposmnocms u cmamucmuxa

HMMETh NIPEACTABICHUE O LIEHTPAJIbHON MPEAEIBLHON TEOPEME;

UMETb MPECTaBICHNUE O BELIOOPOYHOM K03 (pUlMeHTe KOPPEIAINH U JIMHEHHON perpeccuy;
UMETh NPEJCTAaBICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATHCTHYECKOH THIIOTE3bI, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAYUMOCTH;

UMETh MPEJCTABICHHUE O CBSI3U SMIIMPHUYECKUX U TEOPETUUECKUX PACTIPEICIICHHIA;

UMETb MPEJCTAaBICHUE O KOAUPOBAHUM, IBOUYHOM 3anucu. /[BouyHOM /1epeBe;

BJIaZICTh OCHOBHBIMHU IMOHATHSIMHU Teopuu rpado (rpad, BepmmHa, peOpo, CTENCHb BEPIIUHEI,
nyTh B rpad)e) 1 yMeTh IPUMEHSTh UX IIPU PELICHUH 33/1a4;

UMETh NPEJCTABICHNUE O AEPEBbAX U YMETh IPUMEHATH €r0 MPH PEIICHUH 33/1a4;

BJIAJICTh MMOHATHUEM: CBSI3HOCTh; YMETh IPUMEHATh KOMIOHEHTHI CBSI3HOCTH IIPH PELICHUU 33]1ay;
YMETh IPUMEHATh METOJ] MAaTEeMaTHYEeCKOH MHTyKIINU

Conep:xkanue yueOHoro npeamera «Marematuka» (0a30Bblii YpOBEHb)

10 xnace

Anzebpa u nauana mamemamuyecKo20 aHaAIU3A.

IToBTOpEeHUE

JlelicTBUTENBHBIC YHCTIA

[TonsiTe HatypanpHOro unciaa. MHoxecTBa uncen. CBONCTBaA AEMCTBUTENBHBIX 4Kcel. MeTton
MaTemaruueckoil uHaykuuu. [lepecranoBku. Pasmemenue. Coueranue.

PanmonanpHble ypaBHEHUS U HEPABEHCTBA.

Paunonanbubie BblpakeHus. ®opmyna OuHoma HpIOTOHA, CyMMBI M Pa3HOCTH CTENEHEM.
Panmonanenbie ypaBHeHUs. CHCTEMBl PALlMOHAJIBHBIX YPAaBHEHUU. MeTo MHTEPBAIOB PELICHUS
HepaBeHCTB. PanmonaneHble HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIbHBIX
HEPABEHCTB.

Kopens cTenenu n.

[onstre Gynkuun u ee rpaduka. Oynkuus y=x'". [lonsarue kopHs crenenu n. KopHu 4eTHOM 1
HEUeTHOH cTeneHei. Apupmernyeckuii KopeHb. CBOKWCTBA KOPHEW CTETIEHH N.

CreneHp NOJ0KUTENBHOTO YHCIA.

IlonsiTHEe M CBOMCTBA CTENEHH C palMOHAIBHBIM IOKazaTenem. [Ipenen mocienoBaTeabHOCTH.
CgoiicTBa npenenoB. beckoHeuHo yObIBaroas reoMeTpudeckas nporpeccus. Yucio e. noHsrue
CTENEeHH C UPpALMOHATIBLHBIM MoKa3areneM. [lokazarenbHast QyHKIMS.

Jlorapugmsl.

[TonsiTue u cBoiicTBa norapudmos. Jlorapupmuyeckas GyHKIUS.

[Toka3zarenbHble U JorapugMuUecKie ypaBHEHUS U HEPaBEHCTBA.

[Ipocreiiimne mnoka3aTenbHble U JOrapuMUUYECKUE YpaBHEHMs. YPAaBHEHHMsS, CBOJSAILIUECS K
OpocTelIMM 3aMeHOM HeusBecTHoro. [IpocTeiimne mokazarenbHble M JorapuMUUecKue
HepaBeHCTBA. HepaBeHCTBa, CcBOAAIIMECS K IPOCTENIINM 3aMEHON HEU3BECTHOTO.

CuHyC 1 KOCHHYC yTJa.

[Tonstue yrna u ero mepbl. OnpeseneHne cuHyca U KOCHHYCa yria, OCHOBHBIE (OPMYJIbI JUIs
HUX. ApKCMHYC M apkkocuHyc. [Ipumepbl HcIoOnb30BaHMs AapKCHHYyca W apKKOCHHYCa MU
(bopMyIIbl ISl HUX.

TaHreHc ¥ KOTaHTeHC yrJIa.

Onpenenenne TaHreHca M KOTaHTE€HCAa yrjia W OCHOBHbIE (OpMyNbl. ApKTaHTeHC U
apkkoTtaHreHc. [IpuMepsl HCIIOb30BaHMS APKTAHTCHCOB U apKKOTAHTeHca U (POPMYJIBI ISl HUX.
DopMYyJIbI CITOKEHUS.

Kocunyc cymmbl (M pasHocTH) ABYX yrioB. @opMyisl A JONOJHUTENBHBIX yrioB. CuHYC
CyMMBI (M pa3HOCTH) ABYX yrjioB. CymMMa U pa3HOCTb CHHYCOB M KOCHHYCOB. DOpMyIbl JUIs
JBOMHBIX M IIOJIOBUHHBIX yrioB. IIpousBeneHne CUHYCOB M KOCHHYCOB. DopMynsl s
TaHT€HCOB.



TpuronomeTrpuueckre GyHKIIMH YUCIOBOTO apryMEHTA.

DYHKIUM y=SInX, y=COSX, y=tgX, y=ctgx.

Tpuronomerprueckue ypaBHEHHs 1 HEPABEHCTBA.

[Ipocreiiine TPUrOHOMETPUYECKHUE YPABHEHUS. TpUrOHOMETPUUECKHE YPABHEHUS, CBOAALIUECS
K TIPOCTCHUIIINM 3aMEHON HEU3BECTHOTO. [I[puMEHEeHEe OCHOBHBIX TPUTOHOMETPUYECKHUX (PopMyIT
JUIs pelieHns ypaBHeHUu. OHOPOAHBIE YPABHEHUS.

BeposiTHOCTB COOBITHSI.

[TonsiTre 1 cBOMCTBA BEPOSITHOCTH COOBITHS.

[ToBTOpeHue Kypca anreOpbl 1 Hadana MaTeMaTHYecKoro aHanm3a 3a 10 kiacc.

I'eomerpus.

Beenenue

Axkcuomatuka crepeomerpud. [lepBblie ciieICTBUS U3 aKCHOM.

ITapayueabHOCTB IPSIMBIX U IUIOCKOCTEH

[TapannensHbple mpsiMble B mpocTpaHcTBe. llapamnensHocTh Tpex mnpsimbix. [lapamnenbHOCTB
npsiMoil M TuiockocTU. CKpelMBaroluecs MpsMble. YTIbl C COHANPAaBIECHHBIMU CTOPOHAMHU.
Yron mexny npsMbiMu. [lapamnensnasle miockoctu. CBOWCTBa NapajUieibHBIX IUIOCKOCTEH.
Terpasnp. [lapannenenunen. 3agaun Ha MOCTPOCHUE CEUYCHUH.

[lepneHAMKYISIPHOCTD MPSAMBIX U IJIOCKOCTEHN

[lepnenaukynsipHble MpsAMbIE B MPOCTpaHcTBe. [lapamnensHbie MpsMble, MEPIEHIUKYISIPHBIE K
MI0CKOCTH. [Ipu3HAaK MNEepHEeHIUKYISIPHOCTH NPsIMOM M IUIOCKOCTU. Teopema O MpsAMOH,
MEPIECHANKYJSIPHOM K IUIOCKOCTH. PaccTostHue OT TOYKM 10 IUIOCKOCTH. Teopema o Tpex
NEepPHEHAUKYISpax. YIrol MEXIy HOpsIMOM W IJIOCKOCThIO. JIByrpanHblii yroia. Ilpusnaku
MEPIECHANKYJISIPHOCTH ABYX MIIOCKOCTEN. [IpAMOYTronbHbIN napaieienune.

MHororpaHHUKH

Ilonsitne w™Hororpannuka. Ilpusma. Ilupamumpa. IlpaBunpHass U ycedeHHas NHUPAMMIA.
CummeTpus B IPOCTPAHCTBE. TPaBUIIbHbBIII MHOTOTPAHHUK.

3aKIrounTeIbHOE MOBTOPEHHE Kypca reomerpun 10 kimacca

11 knace

Anredpa M HaYaJIa MATEMATHYECKOI0 aHAJIN3A.

@YHKIUY U UX TpapUKu

OnemenTtapHble  (yHkuuu. HMccnenoBanue (GyHKIMH M NOCTpOEHHE UX  TIpaduKoB
aIIeMeHTapHbIMU MeToAaMu. OCHOBHBIE CIIOCOOBI IIPeoOpa3zoBaHus rpauKoOB.

[Tpenen GyHKIMU U HENPEPHIBHOCTD

[Tonstue npenena ¢pyHkuuu. OJHOCTOPOHHME NPENEIbI, CBOIMCTBa IpenenoB. HenmpepbhlBHOCT
(GbyHKLUH B TOUKE, HA HHTEpBae, Ha oTpe3ke. HempephIBHOCTD 3J1eMEHTapHBIX (DYHKIIMH.
OO6patHble QyHKIUN

[TonsiTre o6paTHON HYHKITUH.

[TpousBogHas

[TonsitTue npoumsBogHou. IIpow3BomHas CyMMBI, Pa3HOCTH, NMPOMU3BEACHHUS W YACTHOIO ABYX
¢yukuii. [IpousBonHble aneMeHTapHbIX QyHKIMNA. [Tpon3BogHas CIOKHON QYHKIMH.
ITpumeHeHne npon3BOgHON

MakcumMyM U MUHUMYM (yHKUMH. YpaBHeHHE KacaTeiabHOW. [IpuOmmkE€HHbIE BBIYMCIICHUS.
Bospacranue u yobiBanue QpyHkiuil. [Ipon3Bo/HbIe BBICIIMX MOPSAKOB. DKCTPEMyM (YHKIUHU C
€IMHCTBEHHOW KPUTUYECKOW TOUKOM. 3a7au Ha MaKCUMyM U MUHUMYM. [locTpoenue rpadukoB
(GbyHKLIUH ¢ TPUMEHEHHEM IPOU3BOIHOM.

[TepBooOpazHas u uHTErpa

ITonsitue mnepBoo6bpasHoil. Ilnomanps kpuBosnmHENHHOW Tpaneuuu. OnpenenéHHbIA HHTETpall.
®opmyna Herorona-Jleitonuna. CpoiicTBa omnpeAenéHHBIX HHTErpajioB. PaBHOCHIBLHOCTD
YPaBHEHUI U HEPABEHCTB CUCTEMAM

PaBHOCHIIBHBIE TTPEOOpa30BaHUs YPAaBHEHUN U HEPABEHCTB.

VYpaBHEHMS — CIIEACTBUSA
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[lonsatne ypaBHeHUs — cleacTBus. Bo3BeneHWe ypaBHEHUsST B UYETHYKO  CTEIICHbD.
[TorenuupoBanue gorapudmuueckux ypaBHenuil. [IpuBenenne noqoOHbBIX 4JIEHOB YpaBHEHHS.
Pewienne ypaBHeHuUl ¢ IOMOIIBIO CUCTEM. PellleHre HepaBeHCTB C IOMOIIBIO CUCTEM.
PaBHOCHIIBHOCTH ypaBHEHMI HA MHOKECTBAX

Bo3Benenue ypaBHEHUS B UETHYIO CTEICHb.

PaBHOCHJIBHOCTH HEPaBEHCTB Ha MHOXKECTBAX

Bo3Benenue HepaBeHCTBA B UETHYIO CTEIICHb.

Cucrembl ypaBHEHUHN C HECKOJIBKUMH HEM3BECTHBIMU
PaBHocmibHOCTE cucteM. Cucrema-ciieactsue. MeToa 3amMeHBbI
MIOBTOPEHHUE

I'eomerpus.

Hunuuap, KOHYC, map

[lonsitue wwmmuuapa. Ilnomans mnoBepxHocTw wmwmHApa. llonstue konyca. Ilnomans
MOBEPXHOCTU KOHYca. YceueHHbIN konyc. Cdepa u map. B3aumnoe pacnonoxenue chepsl U
iockoctu. KacarenbHas miuockocts K cdepe. [Inomans cdeps.

OOBeMBbI TET

[Torsitre o0bema. OOBEMBI: TIPSIMOYTOJIBHOTO MapaiiesieuIea, TPSIMON MPU3MBI, IHIUHIPA.
Brruncnenre o0beMOB Tel € MOMOIIbIO ompeAeNeHHoro uHrerpaiga. OO0beMbl: HAKIOHHON
MIPU3MBI, TUPAMUJIBI, KOHYca, mapa. [Inomans chepsr.

BekTopbl B mpocTpaHCTBE

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CrnokeHWe U BblUMTaHHE BEKTOpoB. Cymma
HECKOJIbKMX BEKTOPOB. YMHOXEHHE BeKTopa Ha uuciio. Kommnanapusle BekTopbl. [IpaBuiio
napauienenuneaa. Paznoxxenue BeKTopa 1Mo TpeM HEKOMIUIAHAPHBIM BEKTOpaM.

Metoa KoOpAMHAT B IPOCTPAHCTBE. JBHKEHHUSI.

[IpssmoyronbHasi cuctemMa KoopAauHaT B mpoctpaHcTBe. Koopauuatel BekTopa. CBs3b MEXIY
KOOpJIMHATAMHM BEKTOPOB M KOOpAMHATaMu Touek. IIpocreiimme 3agaum B KOOpPJIMHATAX.
VYpaeaenue cheprl. CkamsipHOoe TpousBeneHue BeKTOpoB. lleHTpanbHas cummerpus. OceBas
cuMMeTpusl. 3epkanbHas cumMmeTpus. [lapannensHsliil nepeHoc.

Nrtorosoe noBropeHue

Hen3BeCTHLIX. IToroBoe

TemaTnueckoe MIIAHKPOBAHME

AJredpa u Ha4yaJia MATEMATHYECKOT0 aHAJIN3a

Copnep:xanue maTtepuana | KosmndectBo | XapakTepucTuka OCHOBHBIX BHAOB | JlesiTeIbHOCTH YUUTEJs €
4acoB AesATeIbHOCTH YUeHHKA y4yeToM padoueii
(Ha ypoBHe yueOHBIX JelicTBHIl) NMPOrpaMMbl BOCITUTAHUS
10 kaace
I'imaBa I Kopnu, | 46 BoinonHaTh BBIYMCIICHUS ¢ | -ucnonb3yer
CTeNeHu, JOrapugmbl JICCTBUTENFHBIMU UYHCJIAaMHU (TOYHBIE | BOCHHTATENbHBIC
JleiicTBUTEeILHBIC YHCaa | 8 1 TpuOIKEHHBIE), TPeoOpPa30BLIBATh | BO3MOXKHOCTH
YHCIIOBBIE BBIPAYKECHUSL. coziepkaHusi  ydeOHOro
[TpumensTh 0003HaueHHUs TIPEAMETa; qyepes
OCHOBHBIX TIOJIMHOKECTB MHOXKECTBA | JEMOHCTPANHNIO JETIM
JICWCTBUTENBHBIX YnCel, 0003HAUYEHHs | MPUMEpPOB
YHUCJIOBBIX NPOMEXKYTKOB. [IpHMEHSTH | OTBETCTBEHHOTO,
METOJ, MaTeMaTHIeCKOH MHAYKINH s | TPaXIaHCKOTO
JIOKa3aTenbCTRa PaBEHCTB, | NMOBEACHUS, TPOSBICHUS
HEpPaBEHCTB, YTBEP)KICHHUH, | YEIOBEKOIIOOHS "
3aBHCAIINX OT HATYPaJIHHOTO N. JI00pOCEepAECIHOCTH, Yepe3
OmnepupoBats (GopMyraMu A YHCIA | TOI00p
MIEPECTAHOBOK, pa3MeneHIH 1 | COOTBETCTBYIOLINX
COYeTaHui. TEeKCTOB  JUIA  YTEHUs,
PannonanbHblie 12 [TpumensTs bopmyy OuHOMa | 3aja4 Ul peUIeHu,
YPaBHeHHS U HproToHa, NOJIL30BATHCS | MPOOJIEMHBIX ~ CUTyallUl
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HEPaBeHCTBA

TPCYTOJIbHUKOM Ilackans AJI peHICHUA

3amaq 0 OMHOMHATBLHBIX
Kod(ppuneHTax.

O1eHUBATh YHCIO KOPHEH [ENoro
anreOpandecKoro YpaBHCHHS.

BBIMONHATE AeNeHHe MHOrO4JIeHa Ha
MHOTOWIEH (YrOJKOM MWJIM II0 CXEMe
I'opuepa).

Pemate pannoHanbHblE YpaBHEHUS U
UX CHUCTEMBI.

IIpumenaTs  pasnuyHble  IPUEMBL
pemieHust  1eNbIX  alredpanyecKkux
YpaBHEHMIA: pasinoxeHue Ha
MHOXKHTEIH, MOJCTaHOBKAa (3aMEHa
HEU3BECTHOTO).

Pemate panmoHanbHbIE HEPABEHCTBA
METOJIOM MHTEPBAJIOB.

Pemate cucTeMbl HEPABEHCTB

Kopenb crenenu n

DopMyIHpOBaTh ONPEIEICHHS
(dhyaknun, eé rpaduka. [IpumeHITH
cBoiicTBa pyHKIMH Y = X" PH peLeHuH
3ajad.

DopMynHpOBaTh OTNPEACICHUS KOPHS
cTerneHu N, apupMeTHIECKOTO KOPHSI
cTerneHu N.

[IpumensiTh cBOMCTBA KOpHEN NpU
peoOpa30BaHUN YUCIIOBBIX U
OYKBEHHBIX BBIPAKCHUIA.

BeimonaATh mpeoOpa3zoBaHus
MPPALMOHAIBHBIX BRIPAKCHUH

IS 00CyXIeHuUs B
KJ1acce; -BOCIIMTHIBAET
TPpyZAOIIO0HE, TBOPUYECKOE
OTHOIIIEHHE K YYCHHIO,
TPYLY, )KU3HH

Crenennb
MOJI0KHTEJIbHOI0 YHCIA

Berancnsare CTETIEHU c
palMOHaIbHBIMH MOKA3ATEISIMH.
IIpumeHsTH  CBOMCTBA CTENEHH C
pallMOHATBHBIM  TOKa3zaTelleM  Ipu
npeoOpa3oBaHUM YHCIIOBBIX u
OYKBEHHBIX BBIPAKCHUH.

IIpuBoauTh IpUMEpPHI
MOCJIeIOBATEILHOCTEH, HMEIOIITUX
IpeJen U He MMEIOIINX MPeJea,
BBIUUCIIATh HECIIOKHBIE TIPEAECIIBI,
pelaTh 3a- 1a4M, CBsI3aHHbIE C
OecKOHEUHO yOBIBaOMICH
reOMETPUYECKON IPOTrpeCcCHeil.
DopmynupoBaTh CBOMCTBa
MOKa3aTeJbHOW (DYHKLUH, CTPOUTH €&
rpaduk. [lo rpaduky mokasaTeabHOI
(hyHKIIMM OTTUCHIBATH €€ CBOICTRA.
[IpuBOANTH MpHUMEpPHI MOKa3aTeIbHOI
(yHKIMKM  (3aaHHOH C  TOMOIIBIO
rpaduka win GopMyIbl), 00amaromIeit
3aJJaHHBIMH CBONCTBaMH.
[onp3oBatThbcst TEOpEMON O pezene
MOHOTOHHOH OrpaHUYEeHHON
NOCE0BATENBHOCTU

Jlorapugmsi

[TpumensaTs ompeneneHne yorapudma
W CcBOHcTBa  JorapupmMoB  Ipu
nmpeoOpa3oBaHuU YUCJIOBBIX u
OYKBEHHBIX BBIPQKCHHUH. BBITOTHATH
mpeoOpa3oBaHust  JIOTapU(PMUIECKUX
BBIPAKEHUH.

ITo rpaduxy norapudmMudeckoit
(hyHKIIMM OITMCHIBATH €€ CBOMCTRA.

-yCTaHABIHBACT
JIOBEPUTEIIbHBIC
OTHOIICHHS C YICHUKAMH,
CIOCOOCTBYIOIIHE
MO3UTHBHOMY
BOCIIPHATHIO YYAIHUMHKCS
TpeboBaHUII ©  TPOCHO
YUUTENsI,  TPHUBICUCHHIO

ux BHUMAaHUS K
o0cyxnaeMoil Ha ypoke
“HpOpMAINH,
AKTHUBH3ALMU Hx
M03HaBaTENbHOM

JACATCIBHOCTH, -BKJIIIOYACT
B YpOK HUTPOBYIO
JesITeIbHOCTh,  KOTOpas
TIOMOTaeT MOJIJIEPKATh
MOTHBallMIO  JeTed K
MIOJIy4YEHUIO 3HAHUH,
HaJa)XKUBAaeT IO3UTUBHBIE
MEKIMYHOCTHBIE
OTHOLIEHHUA B  KJjacce,
TIOMOTaeT YCTaHOBUTH
J0OpoXKeTaTeTbHYI0
atMocepy BO  BpeMms

ypoKa.
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[IpuBOAUTH IPUMEPHI
sorapu@MUUecKuX QYHKIHMH (3aTaHHBIX
¢ TIOMOMIBIO TpaduKka Win HOPMYIIbI),
00J1a/1aI0IMX 3a/IaHHBIMU CBOWCTBAMHU

Moka3aTenbHbIE U
JorapupmMuyeckue
YpPaBHEHHS U
HepaBeHCTBa

Pewmats npocreiinye nokazareiabHblE U
norapu(pMUIECKHE YpaBHEHUS 1
HEPaBEHCTBA, a TAKXKE yPABHEHHUS U
HEPaBEHCTBA, CBOJISIIINECS K
MPOCTENIINM P MOMOIIH 3aMEHbI
HEH3BECTHOT'O

I'nasa II.
Tpuronomerpuveckue
(hopmy.abl.
Tpuronomerpuveckue
byskumnu

28

CHHYC M KOCHHYC yIa

dopmynupoBaTh ONpelelieHne  yria,
UCIIOJIb30BATh rpajlycHyIOo u
panuaHHylo Mepsl yria. IlepeBomuthb
rpagyCHyIO Mepy yria B paJHaHHyIO U
obpaTHo.

DopMynHpoBaTh ONpeleIeHHE CHHYCa
1 KOCHHYcCa yIia.

[IpyMeHATb OCHOBHBIE (HOPMYIBI IS
sin a W COS a Impu IpeoOpa3oBaHUH
TPUTOHOMETPHYECKUX BBIPAKCHHUIL.
DopMyIHpOBATH ONPEICICHUS
apKCUHYCa M apKKOCHHYCa YHCIIa

TaHreHc ¥ KOTAHI€HC
yriaa

DopMyIupoBaThH OIIpEZICIIEHNE
TaHI'€HCA U KOTaHI€HCa YIJIa.
[TpumeHsTh OCHOBHBIE (DOPMYIBI ISt
tg a m ctg a mpu mnpeoOpazoBaHUHU
TPUTOHOMETPUUECKUX BBIPAXKCHUM.
DopMynupOBaTh ONpEAEICHNE
apKTaHTeHca

DopMyJIbI CJI0KEHHS

[IpumensTH hOpMYIBI KOCHHYCA
pa3HOCTH (CyMMBI) IBYX YTIIOB,
(hopMyTIBI TS TOTIOTHUTEIHHBIX YTIIOB,
CHHYCa CyMMBI (Pa3HOCTH) IBYX YTJIOB,
CYMMBI U pa3HOCTH CHHYCOB H
KOCHHYCOB, (DOPMYJIBI JJIsl IBOHHBIX U
MOJIOBUHHBIX YTJIOB TIPH
peoOpa3oBaHUU TPUTOHOMETPUUECKUX
BBIPKEHUH MPU TOMOIIH (HOPMYIT

Tpuronomerpuyeckue
(yHkuuu ynciao0BOro
aprymMeHra

3HaTh ONpe/IeNieHNs OCHOBHBIX
TPUTOHOMETPUYECKUX (PYHKIMH, NX
CBOMCTBA, CTPOUTH UX rpapuku. [1o
rpayiKkaM TPUTOHOMETPHIECKUX
(hyHKIMI OITUCHIBATh UX CBOMCTBA

TpuroHomerpuveckue
YPaBHeHHS U
HepaBeHCTBA

Pewats npocreiiniue
TPUTOHOMETPUYECKHE ypaBHEHUS, A
TaKXKe yPaBHEHMs, CBOJSILHUECS K
MPOCTENIINM IPU TTOMOIIH 3aMEHBI
HEM3BECTHOTO, OJTHOPOJHBIC yPAaBHEHHUS.
IIpuMeHsITh Bce U3YUEHHBIE CBOWCTBA U
CHOCOOBI pelIeHUs
TPUTOHOMETPHUYECKHUX YPaBHEHHUH U
HEpPaBEHCTB MIPH PELICHUH MPUKIATHBIX
3a/1a4

-IPUMEHSET HA  YpOKe
HHTEpaKTUBHBIE  (HOPMBI
paboTel ¢  y4aniuMMHCS:
HHTEIUICKTyalbHbIE HIPHI,
CTUMYIHPYIOLINE
[03HABATEIBHYIO
MOTHBAILUIO [IKOJIBHUKOB;
-co3maet IIMCKYCCHH,
KOTOPBIC IAIOT YYalluMCs
BO3MOXKHOCTB
nproGpecTn OIIBIT
BEICHUSA
KOHCTPYKTUBHOTO
auasora

T'nasa II1. Di1eMeHTHI
TeOpHH BEPOSITHOCTEI

BepositHocTh coObITHS

[IpuBoaUTE IPUMEPHI CITY4aHbIX
BEJINYMH (YUCIIO YCIIEXOB B CEPUH
UCIIBITAaHNH, YHUCIIO TIOBITOK TIPH
yra/ibIBaHiH, pa3Mepbl BEIUTPHIIIA
(TIpuOBLTH) B 3aBUCIMOCTH OT
CIly4alHBIX OOCTOSITEIBCTB U T. IL.).
HmeTs mpescTaBiIeHHE O 3aKOHE
OOJBIINX YHCEI TS
MIOCTIEIOBATEIEHOCTH HE3aBHCHMBIX

yCTaHaBINBACT
JIOBEpUTEIbHBIC
OTHOIIICHHS C YYCHUKAMH,
CIIOCOOCTBYIOIIHE
MTO3UTHBHOMY BOCIIPUSITHIO
yJanuMucs TpeboBaHui n
TIPOCkO yuuTels,
MIPUBJICYEHHIO UX
BHHMAaHUS K 00CyX1aeMOit
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CIIy4YalHbIX BEJIMYMH. Boraucisath
BEPOSITHOCTD HOJIydeHHs K yCIIEXOB B

Ha ypoke HH(pOpMaLuH,
aKTHBU3AINU UX

UCTIBITAHUAX BepHyIIM ¢ HepaBHBIMU MTO3HABATENBHON
napameTpami p, JESTEIbHOCTH; -BKIIOUAET
Hrorosoe nosTopenue 7 B YPOK UTPOBYIO
JESTEeNBHOCTD, KOTOpas
MIOMOTaeT MOANEPKATh
MOTHBAIHIO JeTeH K
MOJTyYEHUIO 3HAHUH,
HaJlaXUBaeT TO3UTHUBHEBIE
MEXJIMUHOCTHBIE
OTHOILIEHHUS B KJIacce,
MIOMOTaeT YCTaHOBUTh
OOpOsKEeNaTENBEHYIO
aTMocdepy BO BpeMs
ypOKa.
HUTOoro 85
11 knace
I'nasa I. ®ynkuuu. 45 Hcnone3oBath ompeneneHus | Yuurenb OpraHu3yeT
IIpousBoaubie. JIIEMEHTAPHO, OTPAaHUYEHHOM, YETHON | AEATEIBHOCTS,
HHTerpansl (reuértHO}), NEPUOINYECKON, | HANpaBJICHHYIO Ha:
DyHKIUU U UX rpadUKH 6 BO3pacTarolen (yObiBaromiel) | -ycTaHOBJICHHE
(yHKIMI 17151 McceoBaHus QYHKIMH. | JOBEPUTEIbHBIX
Hccnenosatsb (GYHKIMM | OTHOLICHUH MEXTY
3JIEMEHTapHBIMH CPEJCTBAMU. yauTenem u ero
BrImonHATh mpeoOpa3oBaHus | y4eHUKaMH,
rpad)MKOB DJIEMEHTAPHBIX (YHKIHUH: | CTOCOOCTBYHOIIUX
CABUTH BJOJIb KOOPAMHATHBIX OCEH, | MO3UTHBHOMY
CXKATHE W PACTSIKEHHE, OTPAKEHUE | BOCHPUATHIO YYaIIUMUCS
OTHOCHTEJIEHO OCEH. TpeOOBaHMA ¥  TPOCHO
ITo rpadmkaM QyHKIHMH OMUCHIBATH MX | YUUTENs, IPHUBICYCHHUIO
CBOHCTBA (MOHOTOHHOCTb, HAIMYHE | HX BHUMAaHHUS K
TOYEK MaKCUMyMa, MHUHAMYMa, | 0OCyK#aeMoil Ha ypoke
3HAUCHMs] MAaKCUMYMOB W MHHUMYMOB, | HHpoOpMauuy,
OTPAHUYEHHOCTbD, 4ETHOCTh, | aKTUBU3ALUU ux
HEUETHOCTh, NEPUOTMYHOCTD) N103HABaTEIbHOU
IIpenen pyHkuuu u 5 OOBACHATH U WUTIOCTPUPOBATH MOHATHE | ACATEIBHOCTH,
HeNnpepbIBHOCTH npeziena GpyHKINU B TOUKE. - BOCIIUTAHUE POCCUHUCKOMN
[TpuBoauTh IpUMeEpHl PYHKINH, HE TPAXKIAHCKOH
UMEIOIINX peJieNia B HEKOTOPO# Touke. | MACHTHYHOCTH:
[TpuMeHATH CBOWCTBA MPEIENOB, MaTPUOTU3MA, YBAKEHUS K
HENPEpHIBHOCTD (DYHKIINH, BBIYHUCIISATH OteuecTBy, mpouUIOMY H
npeensl QyHKIUH. HACTOSIIEMY
AHanu3upoBaTh NoBeIeHHEe GyHKINH MHOTOHAIOHAJILHOT O
IIPU X < 00, IPU X ¢ —00 HapoJa Poccuy;
Ooparnbie pyHKuUH 3 Wmets npeacTaBieHue o GyHKLUH, BOCIIUTaHHE 4yBCTBA
00paTHOM NaHHOM, CTPOUTH rpaduk OTBETCTBEHHOCTH U J0Jra
o0OpaTHO! (HYHKIUU nepexn PonuHoit;
IIpoussoanas 8 HaxoauTs MTHOBEHHYIO CKOPOCTh - IPUMEHSET HA YPOKE

M3MEHEeHHUs (QYHKINN.

Brruncisars npupaiienue GyHKIUN B
TOUKE.

HaxonuTs mpees OTHOLICHHUS.

3HaTh  ompeieNieHue  MPOU3BOJHOM
¢yHkuu.  BelumcnaTh  3HaueHHE
MPOMU3BOHON (YHKIMH B TOYKe (110
OIIpE/ICIICHUIO).

Hcnonb30BaTh MpaBwila BBIYHCICHUS
MIPOU3BOJHOM.

Haxoauth  HpOW3BOJHBIE  CYMMBI,

pPa3HOCTM U  IPOU3BEIEHUS  JABYX
(yHKIMHA; HAXOOUTh TPOU3BOIHYIO

UHTEPaKTHBHBIX (OpM
paboThI yJamuxcs:
MHTEJUIEKTYaIbHBIX UTD,
CTUMYJIUPYOLIMX
TI03HABATENBHYIO
MOTHBALIMIO IIKOJIBHUKOB;
JIMCKYCCH, KOTOPBIE Tal0T
y4aIuMcsi BO3MOXKHOCTb
MIPUOOPECTH ONBIT BEICHHS
KOHCTPYKTHUBHOTO JIHAJIOTa;
TPYIIIOBOH pabOTHI HITH
paboTHI B mapax, KOTOpPEIE
y4ar IKOJbHUKOB
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yacTHOro. Haxoautb Npou3BOJIHBIC
AIIEMEHTAPHBIX (PYHKINH.
Haxoauts npon3BoiHYI0 CIIOKHOU

yHKIIH

IIpumenenune
NPOU3BOJIHOM

15

HaxoauTh TOYKH MUHUMYMa U
MakcumyMma ¢(yHKun. Haxonuts
HanOobIIee 1 HAMMEHBILICE 3HAUCHUS
¢ynkimm Ha otpeske. Haxonuts
yIIIOBOM KO3(GHUIMEHT KacaTeIbHON K
rpaduky GyHKIUH B TOUKE C 33aHHOM
abcryccoi X(. 3anMuceIBaTh ypaBHEHHE

KacaTeIbHOH K rpaduky QyHKITIH.
IIpuMeHATH MPOU3BOHYIO AJIS
MPUOIMKEHHBIX BEIUNCIICHUI.
HaxonuTb NpoMeXyTKH BO3pacTaHUs U
yObIBaHMs QyHKIMU. J[OKa3bIBaTh, 4TO
3ajaHHas QYHKIMS BO3pacTaet

(yObIBaeT) Ha yKa3aHHOM ITPOMEXKYTKE.

Haxoants HanbosbIee n HANMEHBIIEE
3HAYCHUSI (YHKIHHL.

Haxoauts BTOpyI0 IPOM3BOIHYIO U
YCKOPEHHUE MPOLECCa, OMHUCHIBAEMOT0
npu oMo Gopmyinsl. MccnenoBars
(DYHKIIHIO C TIOMOIIIBIO TPOU3BOIHON U
CTpOUTH € rpaduk.

IIpuMeHsTh IPOU3BOIHYIO IIPU
pCUHICHUN I'COMETPUICCKUX,
(dusnueckux M Jpyrux 3ajuad

IlepBooOpa3nas u
HHTETrpai

IIpumensaTs omnpeneneHue
MEepBOOOPa3HOW U HEONpeAEIEHHOTO
UHTETpaa.

Haxonuts TIepBOOOpasHBIC
3JIEMEHTapHbIX (hyHKIIHH,
nepBooOpasubie f (X) + g (X), kf (X) u f
(kx + b).

BbruncnsaTe momanb KpUBOJIMHEHHOM
TpaneruH, UCTIONB3YS
reoMeTPUYECKHU I CMBICII
OTpeIeNIEHHOTO HHTErpaa, BEIYUCIAT
OIPEJEIIEHHBIN UHTErpall IPU OMOLIU
dhopmynsl Herotona-JleiiOnuna.
[IpumensITh CBOMCTBA OIIpeEeaEHHOIO
MHTErpaja

KOMaHIHOU paboTe u
B3aMOJCHCTBHIO C
JIPYTUMH JETEMU;

I'naga II. YpaBHenus.
HepagencrBa. Cucrembl

26

PaBHOCHJILHOCTH
YPaBHEHMH U
HEPaBEHCTB

[TpumensTH oTpe/ieTIeHUe
PaBHOCWIIBHBIX YpaBHEHUH
(HepaBeHCTB) ®  INpeoOpa3oBaHUS,
NPUBOASIIME  JaHHOE  ypaBHEHHE
(HepaBeHCTBO) K  PaBHOCHIIBHOMY
Ipu peleHun YpaBHEHUH
(HEepaBeHCTB).

YceranaBiauBaTh paBHOCUIBHOCTD
ypaBHEHHH (HEPaBEHCTB)

YpaBHeHus-cieACTBUSA

[IpumensTH ONpeesieHne ypaBHEHUS -
CIIEZICTBHSA, IPEOOPA3OBAHHS,
MIPUBOAANINE JAHHOC YPABHCHUEC K
YpaBHEHHIO-CIIC/ICTBHIO.

Pemats ypaBHeHUSI TpU  TIOMOIIN
nepexoia K ypaBHEHMIO-CIIEJICTBHIO

PaBHOCHIIBLHOCTH
YPaBHEHMIl 1
HePaBEeHCTB CUCTEMaM

Pemats ypaBHEHUS NepexojoM K
PaBHOCWIILHOI cHCTEME.

Pemats HepaBeHCTBA MEPEX0JIOM K
PaBHOCHIILHO cHcTeMe

MpUMEHSET Ha  YpOKe
HMHTEPaKTHBHBIX bopm
paboTsI YYaIIuXCs:
WHTEIUIEKTYallbHBIX WP,
CTHEMYITUPYIOIIUX
NO3HABATENILHYIO
MOTHBAIIMIO IKOJILHHUKOB;
JIUCKYCCHH, KOTOpBIE
JIaroT YYaImMest
BO3MOKHOCTb
npuodpecTu OTIBIT
BEJICHHUS
KOHCTPYKTUBHOTO
JIaJIora; TPYIIIIOBOA
pabotel wmim paboTHl B
mapax, KOTOpBIE  y4aT
[IKOJPHUKOB KOMaHHOH
pabore u
B3aUMOJIEHCTBUIO c
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PaBHOCHIBHOCTB 4 Pemates ypaBHeHUs py MOMOILU JpYTUMH JETbMU;
YpaBHeHHMH Ha BO3BEJICHUS YPaBHEHUS B UETHYIO
MHO’KeCTBaxX CTEIICHb
PaBHocuibHOCTH 3 Pemate HepaBeHCTBA IPHU MOMOIIN
HEPaBeHCTB HA PaBHOCHIIBHOCTH Ha MHOKECTBAX.
MHOKeCTBax Pemrate HECTporue HepaBeHCTBA
CucreMbl ypaBHeHUIi ¢ 5 3HaTh OIPEJCICHUE PABHOCHIBHBIX
HECKOJbKHUMH CHCTEM YpaBHEHHH, NpeoOpa3oBaHM,
HEU3BeCTHBIMH NPUBOJAALIME JAHHYI0 CHCTEMY K

PaBHOCUJILHOM.

Pemats cucreMsl ypaBHEHUN IIPU

MIOMOIIU NepeXo/ia K paBHOCUIIBHOMN

cucTeMe
HToroBoe noBropenune 14
HUTOro 85

I'eomerpust
Conep:xanue marepuaja | Koanvyecrso | XapakrepucTHKa OCHOBHBIX BUI0OB JesiTeIbHOCTh YyUMTeJs1 C
4acos AesITeJIbHOCTH Y4eHUKA y4eToM padoueii
(Ha ypoBHe y4eOHBbIX el CTBHUI) NPOrpaMMbl BOCIIUTAHUS
10 knace

I'nasa 1. Ilpsimble u 28 [TepeuncisiTe OCHOBHBIEC (DUTYPHI B Yuurens opranuzyer
IJIOCKOCTH B MPOCTpaHCTBE (TOUKA, IpsAMasi, JeATEeIBHOCTB,
NPOCTPAHCTBE IUIOCKOCTh), GOPMYIIHPOBATh HaIpaBJICHHYIO Ha: -
IlepneH UKYJISIPHOCTH 12 AKCHOMBI 00 X B3aUMHOM yCTaHOBJICHHE
NPpSIMOM U MJIOCKOCTH, PacHoN0KEeHUU U HILUTIOCTPUPOBATh JIOBEPHUTEIIBHBIX

ABYX IJIOCKOCTEH

9T aKCHOMBI IPUMEpPaMH U3
OKpYXKaroliei 00CTaHOBKH;
(hopMynIHpOBATh U JOKA3bIBATh HA
OCHOBE aKCHOM HEPBBIE TEOPEMBI
CTEPEOMETPUH, B TOM YHUCIIE
(hopMyIHpPOBaTE TEOPEMY O MPSIMOM,
IIPOXOAIIEeH Yepes IBE TOUKH,
(hopMyITMpPOBATH U JI0KA3bIBATh
TEOpPEMY O €IMHCTBEHHOCTH
TJIOCKOCTH, IPOXOAIICH Yepe3 TpH
TOYKH, HE JIeKalllle Ha OJHOU NpsAMOon
DopMyJIHPOBATH ONPECIICHUE
IPSIMOM, IIEPIEHAUKYJIIPHON K
IJIOCKOCTH; OOBSCHSITh, UTO TAKOE
MEePICHANKYIISAP U 9TO TaKOe
HaKJIOHHAs, IPOBEAEHHbIE U3 JJAHHOU
TOYKHU K INIOCKOCTH, IPUBOIUTH
UILTIOCTPUPYIOLUE IPUMEPBI;
(hopMyITMpOBATH U JI0KA3bIBATh
TEOPEMY O CYIIECTBOBAHUU U
€MHCTBEHHOCTH TEPIEeHINKYIIIpa K
IJIOCKOCTH U TEOPEMY O TPEX
MEepIEeHANKYIIIpax

DopMynHupoBaTh U JOKA3bIBATH
TEOpeMy, BEIPAKAIOIIYIO PHU3HAK
MEePICHANKYIIPHOCTH IPAMON U
IUIOCKOCTH, ¥ (POPMYJINPOBATH
TEOpPEMY O CYIIECTBOBAHUU U
€MHCTBEHHOCTHU TNIOCKOCTH,
MPOXOJdIIeH uepes3 TaHHYH0 TOUKY
MPOCTPAHCTBA NEPIEHIUKYISIPHO K
JITAaHHOM MPSIMOH, MPUMEHSATH ITH

TEOPEMBI IIPU PELIEHUM 3a/1a4

OTHOLLIEHUN MEXLYy
YUHUTEJIEM U €ro
YYEHHUKaMH,
CTIIOCOOCTBYIOIIHNX
MO3UTUBHOMY
BOCHPUATHIO YUAILIUMUCS
TpeOOBaHUH U TIPOCEO
YUUTENS], IPUBJICUEHUIO UX
BHUMaHHA K 00CYyXKIaeMOH
Ha ypoke MH(pOpMaIHy,
AKTUBH3AINH UX
MMO3HaBaTeIbHOU
JIESITENIbHOCTH; -
BOCIIMTAHUE POCCUICKOM
Tpak1aHCKOM
HUIEHTUYHOCTHU:
MaTpUOTU3MA, YBAKEHUS K
OteudecTBy, NPOLLIOMY U
HAaCTOSIILIEMY
MHOTOHAI[MOHAIBHOI'O
Hapona Poccun; -
OCO3HaHUE CBOEH
3THUYECKOU
TIPUHAIJIC)KHOCTH, 3HAHNE
HUCTOPUH, SI3bIKA,
KyJIBTYPBI CBOETO HApO/a,
CBOETO0 Kpasi, 3HaHHe
OCHOB KYJIbTYPHOTO
Hacienust HapoaoB Poccuu
U 4eJIOBEUeCTBa; YCBOCHUE
T'YMaHUCTUYECKUX,
JIEMOKPATUYECKUX U
TPaJIUIIMOHHBIX IEHHOCTEH
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OOBsICHATS, 4TO Ha3bIBACTCS
OPTOrOHAJIBHOW  MPOEKLIHUEH  TOYKH
(burypsl) Ha  IUIOCKOCTB,  YTO
Ha3bIBACTCS YIJIOM MEXIy TPSIMOH 1
IUIOCKOCThIO M KaKHUM CBOWMCTBOM OH
oOamaer

OOBACHATH, YTO TaKoOe TETPadp,
MOKa3bIBaTh Ha PHCYHKaX M MOJIEISX
€ro AJIEMEHTHI; U300pakaTh TETpa’p
Ha  4YepTexe,  OOBSACHATh,  4TO
Ha3bIBACTCSl CEUYEHHEM TeTpa’apa, U
pemiate  3aJayd  Ha  [OCTPOEHHE
CeUeHUH TeTpas/ipa Ha YepTeKe
OOBACHATD, Kakas GUrypa Ha3bIBacTCs
JBYTPAHHBIM YTJIOM U KaK OH
U3MEpSIETCs; JOKA3bIBATh, YTO BCE
JMHEHHBIC YTIIbI JBYTPAHHOTO YIia
PaBHBI AIPYT APYTY.

OOBACHATD, UTO HA3BIBACTCS YTIIOM
MEX/1Yy MepeCceKatoInMHCS
TUIOCKOCTSIMH, KaKHe TIOCKOCTH
Ha3bIBAKOTCs B3AUMHO
NepIeHANKYISPHBIME; (OPMYITHPOBATH
U JI0Ka3bIBaTh TEOPEMY O MPH3HAKE
MEPIEHANKYIISIPHOCTH JIBYX
IJI0CKOCTEHN

[TpuMeHATh N3y4EeHHBIE YTBEPKIACHHS
TIPU PELICHUH 33134

MHOT'OHAI[IOHAJIBHOT'O
POCCHICKOTO 00IIIEeCTBA;
BOCTIUTaHHE TyBCTBA
OTBETCTBCHHOCTH H J0JITa
nepen Poaunoit;

[MapajuienbHOCTH
NPSAMBIX U IIOCKOCTeH

14

OOBSICHATD, KaKHe BOSMOKHBI CITydan
B3aUMHOTO PACTIOJIOKEHUS ABYX
MPSIMBIX B IPOCTPAHCTBE, U
MIPUBOIUTH WIUTIOCTPUPYIOIIHE
[IPUMEpPBI U3 OKPYIKAIOUICH
00cTaHoBKH; (HOpMYIUPOBATH
OTIpeieNIeHUs MapaIeIbHbIX 1
CKPEIMBAIOIIUXCS TIPSMBIX;
(hopmynupoBaTh U JOKa3bIBAThH
TEOPEMY O IPSAMOH, MPOXOAIIEH
yepe3 JaHHYIO TOUKY HapauiesIbHO
JIAHHOM NIPSIMOM, U TEOPEMY O
MPU3HAKE CKPEIIUBAIONINXCS TPSIMBIX,
MPUMEHSTH 3TH TEOPEMBI TIPH
pemeHny 3aaay

®opMynupoBaTh U JIOKa3bIBATh JIBE
TeopeMbl (IpsAMYyI0 M OOpaTHYI0) O
HapasulesIbHbIX HPSIMBIX,
MEePIEHANKYISAPHBIX K IUIOCKOCTH, U
UX CIEACTBUSA

OOBSICHATD, YTO HA3BIBACTCS
napajuieIbHOW TPOCKIHEH QHUTYPHI
(TOYKH) HA TUIOCKOCTH; POPMYIUPOBATH
1 JIOKa3bIBaTh TEOPEMbI (yTBEPKICHNUS)
0 CBOMCTBaxX MapaieIbHOIO
MPOEKTUPOBAHMS TPSIMBIX M OTPE3KOB;
(hopMyIHpOBaTH TEOPEMY O IUIOLIAIH
OpPTOTOHAJILHOM NMPOEKIUH
MHOTOYI'OJIbHUKA, UCIIO0JIb30BaTh €€
TIPY pEIICHUH 3a1a4

DopMyIHPOBATH ONPEAEIICHUE
MapayIeNbHBIX MPSIMOI 1 TNIOCKOCTH
W MIPUBOJIUTH MIUTIOCTPHUPYIOIIUE
IIPUMEPHI U3 OKPYKaIOIIEH

Yuurens opraHusyer
JeSITeTHbHOCTD,
HaTIpaBJICHHYIO Ha!
NPUMEHEHHUE Ha YPOKE
WHTEPaKTHBHBIX (hOpM
paboThl yJamuxcs:
WHTEIUIEKTYaJIbHBIX UID,
CTUMYJIUPYIOIIUX
MO3HABATENbHYIO
MOTHBAITUIO IITKOJIFHIKOB;
JICKYCCHIA, KOTOPHIE JAf0T
YYaIIUMCs BO3MOXKHOCTh
pUOOPECTH OTBIT
BEJICHUSI KOHCTPYKTUBHOTO
J1aJiora; rpynnoBoi
paboThI MK pabOTHI B
napax, KOTOpbIe y4ar
UIKOJIbHUKOB KOMaH/HOU
pabote u
B3aUMOJEMCTBUIO C
JIPYTAMH JETEMU;
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o0cTaHoBKH; (HOpMYIMPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOWCTBAaX
W MIPU3HAKAX NMapaieIbHOCTH ABYX
HPSIMBIX U MTApaUIEIBHOCTH IPSMOH 1
IUIOCKOCTH; OOBSICHSTB, YTO
Ha3bIBACTCS PACCTOSIHUEM MEKITY
HapauIeIbHBIMY NPSIMOIT 1
TUIOCKOCTBIO

dopmyHupoBaTh onpeeneHue
napauleNIbHBIX TIOCKOCTEH
NPUBOANTH WIITIOCTPUPYIOLIHE
MPUMEPHI U3 OKpYKaIoIIeH
o0cTaHoBKH; (HOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O MIPU3HAKAX U
CBOMCTBaX MapaIeIbHbBIX
IJIOCKOCTEM; OOBACHSITD, YTO
Ha3bIBACTCS PACCTOSIHUEM MEKIY
MapauIeIbHBIMU TIIOCKOCTSIMU
OOBACHATD, UTO TAKOE MPIMOYTONbHBIN
napaJulesieuIe 1, MoKa3bpBaTh Ha
PUCYHKAX U MOACIAX €TI0 DJIEMCHThI,
n300paxkaTh 3Ty (GUTypy Ha UepTeiKe;
WUTIOCTPUPOBATH C IIOMOIIBIO
MPSMOYTOJILHOTO Mapaijiesenuneaa
B3aHMHOE PACIIONIOKEHHUE MPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE;
(hopMyTHpPOBATH U IOKA3bIBATh
YTBEPIK/ICHHS O CBOIMCTBAax
MPSMOYTOJIBHOTO NApaJIeIeITUIIea;
OOBSCHSTH, YTO Ha3BIBACTCS] CEUCHUEM
MPSIMOYTOJILHOTO Mapaijiesenunesaa, 1
pewiarth 3aa4y Ha OCTPOEHHUE €T
CEYCHUHN Ha YepTekKe.

OOBSACHATH, YTO HA3bIBACTCS
PAaCCTOSTHUEM MEXIY
CKpCIUBaOIMUMUCA NPAMBIMHA U YTO
TaKoe OOLINI MEePIICHIUKYIISP K
CKPEIINBAIONIIMCS MPSIMBIM; YTO
Ha3bIBACTCS YIIIOM MEXKTY
CKPEIINBAIONIMMUCS MPSMBIMH U B
KaKuX Tpejiesiax OH H3MEHSETCS
IIpuMeHsITh U3yYEeHHBIE YTBEPXKICHUS O
B3aMMHOM PACIOJIOKCHUU MPAMBIX U
TUIOCKOCTEH B IIPOCTPAHCTBE NIPU
peUICHUH 3a/1a4 Ha BbIYUCIICHUE, HA
JIOKa3aTeJIbCTBO M HA MOCTPOCHHE
CEYECHUH TeTpasApa U NPsIMOYTOJbHOTO
napaJuleJIeIIAIe [a Ha YepTexe

I'nasa 2. 16
MHOrorpaHHUuKH
I[pu3ma n nupamuga 10

OOBSICHATD, YTO TAKOE
TeOMETPUYECKOE TEJIO U €ro
MIOBEPXHOCTb, Kakas (hurypa
Ha3bIBAETCSI MHOTOTPAaHHUKOM H KaK
Ha3bIBAIOTCS €r0 JIEMEHTHI, KaKOi
MHOTOTPaHHUK Ha3bIBACTCS
BBIITYKJIBIM, IPUBOJINTH IPUMEPbI
MHOT'OTPaHHHUKOB

OOBACHATD, KaKkne 1Be GUTYPHI B
pocTpaHcTBe (B YaCTHOCTH, J1BA Tela)
Ha3bIBAIOTCS] PABHBIMH, KaK
N3MEPSIIOTCSl 00BEMBI TEJI, IPOBOIUTH
AQHAJIOTHUIO C U3MEPEHHUEM IIIOoIIaAei
IOCKUX GUryp; GopMyIHpOBaTH

VYuurenb BKIOYAECT B YPOK
UTPOBBIE MPOLIETYPBL,
KOTOPBIE IIOMOTAI0T
MOAJEPKATh MOTHBALIUIO
JeTeH K TIOJTyYEeHUIO
3HAHMH, HAJTA)KUBAET
IIO3UTHUBHBIC
MECKINYHOCTHBIC
OTHOIIIEHHS B KJacce,
IOMOTacT yCTaHABJINBATH
I00OpOKeNaTeNEHYIO
aTMocdepy BO BpeMs
YpOKa; - OpraHuzyer
medcTBO
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YTBEPKICHHSI 00 OCHOBHBIX
CBONCTBaX 00BEMOB 1 BEIBOIAUTEH C UX
MOMOIIBI0 (OpMYITy 00bEMA
MPSMOYTOJIBHOTO Mapaijieeuneaa
OOBACHATD, KAKOW MHOTOTPAaHHHUK
Ha3bIBAETCS MPU3MOM U KaK
Ha3bIBAIOTCS €€ 3JIEMEHTHI, KaKast
Npu3Ma Ha3bIBAETCsI MPSMOH,
HaKJIOHHOH, NPaBUJIbHOM; N300pakaTh
NPU3MBI Ha YyepTexe; GOopMyTUpOBaTH
TeopeMy 00 00bEME IPU3MBI U
UCIIOJIb30BaTh (hopMyIly 00bEMa
MPU3MBI [IPY PEILICHNH 3a]a4
OOBACHATD, KaKas Ipu3Ma
Ha3bIBACTCS MapaJUICIICITUIICAOM,
KaKMMHM CBOMCTBAMH OH 00JaJacT;
000CHOBBIBATh YTBEPIKICHHUS 00 3THX
CBOMCTBax

OOBACHATD, KaKOM MHOTOTPAaHHHUK
Ha3bIBAaCTCs  NHUpPAMUAOM U Kak
Has3bIBAlOTCSl €€ DJIEMEHTHI, Kakas
NUPAaMUJIa HA3bIBAETCS IIPABUIIBHOI,
n300pakaTh MUPAMUJbl Ha YEPTEKE;

JIOKa3bIBaTh YTBECPKIACHUC (6]
CBOCTBaX HpaBHJ’ILHOﬁ nupaMHuIbl;
O6L$[CHHTB, KakKk MoJxy4dacTes

yceu€HHas Mupamuaa, ¥ IO0Ka3bIBaTh
YTBEpKJIeHHs 0 e€ CBoiicTBax
DopmynupoBaTh TeopeMy 00 00BEME
MUPaMUAbl,  BBIBOOUTH  (OPMYITY
00béMa ycedu€HHOW NHMpaMHIbl U
UCMOJIb30BaTh  (OpMyJbl  00BEMOB
NUPAMUJbl U YCEUEHHON INUPAMUJBI
NP PELICHUH 33134

Pearp 3a1aun Ha BHIYMCICHUE U Ha
JIOKa3aTeJIbCTBO, CBS3aHHBIC C
MHOTOTPaHHHKaMH, a TAKXKE 337a4H Ha
MOCTPOCHHE CEYECHHUH TPU3M 1
IIpaMuL Ha YepTexe.

MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUaImuxcs HaJ uxX
HEYCIICBAIOIIUMHU
OHOKJIACCHUKAMH,
JaroIee MKOJIbHUKAM
COIIMAJIbHO 3HAYUMBII
OTIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH; -
OpraHu3yeT rpynrnoByIo
pabory wiu paboTy B
napax, KoTopasi y4ur
MIKOJLHUKOB KOMaHHOM
pabote u
B3aUMOJEUCTBHIO C
OPYTUMU JETHMH.

MHororpaHHsbie yrjbl

OOBsICHATD, Kakast (UTypa Ha3bIBACTCS
MHOTOTPaHHBIM (B YaCTHOCTH,
TPEXTPaHHBIM) YIJIOM M KaK
Ha3bIBAIOTCS €T0 AIEMEHTHI, KaKOH
MHOT'OT'PaHHBIN yToJ Ha3bIBACTCA
BBINTYKJIBIM; (POPMYyITHPOBATH TEOPEMY
0 CyMMe TUTIOCKHX YTJIOB BBIITYKJIOTO
MHOT'OTPAaHHOTO yriia

Yuutenp oprannzyer
JeATeIILHOCTB,
HalpaBJICHHYIO Ha: -
YCTaHOBIICHUE
JIOBEPUTEIIbHBIX
OTHOILIEHUN MEX]LYy
YUYHUTENEM U €T0o
YUCHHUKAMH,
CIIOCOOCTBYIOIIUX
TTO3UTHBHOMY BOCIIPHSITHIO
ydanMucs TpeOoBaHuil n
pOCKO yuuTens,
TIPUBJICYECHHIO UX
BHUMaHHS K 00CYyXKIaeMOH
Ha ypoke MH(OpMaLH,
AKTHBU3AIMU HX
N103HABaTEIbHOU
JeSTeNIbHOCTH; -
BOCIIUTaHHUE POCCUHCKOMN
TPaKIAHCKOH
UJICHTUYHOCTH:
MIaTpHOTU3Ma, YBAXKEHHS K
OrteuecTBY, NPOLLIOMY U
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HaCTOSIILIEMY
MHOTOHAI[MOHAJIBEHOTO
Hapoja Poccun; -oco3Hanue
CBOCH THHYECCKOM
MIPUHAJICKHOCTH, 3HAHUE
HCTOPHH, SI3BIKA, KYJIbTYPHI
CBOETO HapoJa, CBOETO
Kpasi, 3HaHUE OCHOB
KYJBTYPHOT'O HaCJIeaus
HaponaoB Poccun u
YeJIOBEYECTBA; YCBOCHHE
T'YMaHUCTUYECKUX,
JIEMOKPATUYECKUX U
TPaIUIMOHHBIX IIEHHOCTEH
MHOTOHAI[HOHAJIBEHOTO
poccuiickoro o0mecTBa;
BOCIIUTaHHE TyBCTBA
OTBETCTBEHHOCTH U JIOJTa
nepen PoauHoi;

[IpaBuiabHbIe 3 OOBSICHATD, KaKOIf MHOTOTPaHHUK VYuurens BKIIOYAET B YPOK
MHOTOTPAHHUKH Ha3bIBACTCS MPABUIBHBIM U KaKHe HUTPOBBIE MTPOLETYPHI,
CYIIECTBYIOT BUJBI PABUIIBHBIX KOTOpPBIE TOMOT 0T
MHOT'OI'PaHHHUKOB MoJIIeP>KaTh MOTUBALIUIO
OOBsICHSTh, KAKHE TOYKW Ha3bIBAIOTCA | JIeTel K MOTyYEHUIO
CUMMETPUYHBIMH OTHOCHTENIFHO | 3HaHUM, HaJla)kKUBaeT
TOYKH (TIPSIMOM, TIJIOCKOCTH), YTO | TO3UTHBHBIC
Takoe IEeHTp (0Ch, IUIOCKOCTb) | MEXIMYHOCTHBIC
CUMMETpHH  (UTypBl;  NPHUBOIUTH | OTHOLICHUS B Kiacce,
npumepsl  Guryp, o0JIaflalomuX | IIOMOTAET YCTaHABINBATh
3JIEMEHTaMH CHMMETPHH, a Takke | J0OpOXKeITaTeIbHYIO
MPUMEPHl CHMMETPUH B apXUTEKType, | arMocdepy BO BpeMs
TEXHHUKE, HIPUPOAE. OOBACHATH, | ypOKa; - OpTaHU3YyeT
KakKUMH ~ DJIeMEHTaMH  CHUMMeTpuu | medcTBo
obnaznaroT NIPaBUJIIbHBIE | MOTHBHPOBAaHHBIX U
MHOTOI'PaHHHUKH 3PYAUPOBAHHBIX
DopMynupoBaTh TEOpEMyY Diiniepa Uil | yJaluxcs HaJl uxX
BBIITYKJIBIX MHOTOTPaHHUKOB HEYCIEBAIOIIMHU
Hcnonb30BaTh KOMITBIOTEPHBIE OJTHOKJIACCHUKaMH,
MPOTPaMMBI [IPU U3YYCHUU Jlaroliee MKOJIbHUKaM
MHOTOTPaHHHUKOB COIIMAIBHO 3HAYUMBIH
3aKJII0YHTeIbHOEe 7 OIIBIT COTPYIHMYECTBA U
NMOBTOPEeHHE Kypca B3aUMHOW OMOIIIH; -
reomerpum 10 kiacca. OpraHu3yeT IPyNIoBYIO
Pemenne 3agau paboTty uiu paboTy B
napax, KoTopasi ya4ur
LIKOJIbHUKOB KOMaHIHOM
pabote u
B3aUMOJEMCTBUIO C
JPYTHMH IETBMH.
HUTOI'o 51
11 knace
I'naBa 3. Tena n 15 OOBSICHATD, YTO TAKOE MIPUMEHEHHE Ha YPOKe
MOBEPXHOCTH BPALICHHS WJIMHAPUYECKasl TTOBEPXHOCTD, €€ WHTEPaKTHBHBIX (hOpM
Huauuap n konyc 6 o0pa3yomue 1 0Ch, KAKOE TEJI0 paboThI ydaIuxcs:

Ha3bIBACTCS LWJIMHAPOM U KaK
Ha3bIBAIOTCS €TI0 DJIEMEHTBI, UTO
MIPEJICTABIISIFOT COOOW 0CEBOE CECUCHUE
UMJIMHIPA U CEYEHHUE MIJIOCKOCTHIO,
MIEPTIICHIUKYIISIPHOM K €0 OCH, KaK
[10JIy4aeTCsl WJIMHAP MYTEM
BpAIICHUsI BOKPYT OCH €T0 0CEBOTO
CEUCHUS; OOBSICHATD, YTO

HMHTEJUIEKTYyaJIbHBIX UTP,
CTUMYJIUPYIOIINX
M03HABATEIbHYIO
MOTHUBAIIUIO INKOJIBHUKOB,
- pPa3sBUTUEC TAKUX KAYCCTB
JIMYHOCTH, KaK BOJIA,
1IeNIeyCTPEMIIEHHOCTb,
KpCaTuBHOCTD,
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MPUHAMAETCS 32 TUI0IAAb OOKOBOH
MOBEPXHOCTH LIMIIMHJPA, BEIBOIUTH
hopmyel TuToIIAEH OOKOBOM M
II0JIHO MOBEPXHOCTEN LMIMHIpA U
hopmyy 00bpEMa IIITHHIPA,
UCTIONB30BATh 3TN (POPMYIIBI IPH
peLICHNH 33124

OOBACHATD, UTO TAKOE KOHUYECKAs
MOBEPXHOCTH, €€ 00pazyomiue,
BEpIINHA U OCh, KAKOE TEJIO
Ha3bIBAETCSI KOHYCOM U KaK
Ha3bIBAIOTCS €r0 JIEMEHTHI, YTO
MPEJICTABIIIOT CO00I 0ceBOE ceueHHe
KOHYCa M CEYCHUE TIIOCKOCTEIO,
MEPIEHANKYISIPHOHN K OCH, KaK
MOJTy4aeTCsl KOHYC ITyTEM BPAIICHUS
€ro 0CEBOT0 CEYCHUSI BOKPYT OCH,
Kakasi (purypa Ha3bpIBACTCS yCEUEHHBIM
KOHYCOM M KaK Ha3bIBAIOTCSI €r0
3JIEMEHTBI; 00BSACHSTH, UTO
MPUHUMAETCS 32 TUIOIAAb OOKOBOU
MOBEPXHOCTH KOHYCA, BEIBOJUTD
dhopMmyJibl TwIOIIaAeH OOKOBBIX U
[IOJIHBIX IIOBEPXHOCTEH KOHYCa U
yCe4EHHOTO KOHyca; ()OPMYIHPOBATh
Teopemy 00 00BEMe KOHYCa,
BEIBOJHTE (GOpMYITy 00bEMa
YCEe4EHHOTO KOHYCa, HCIIOJIb30BATh
(hopMyIIBI TIOIIAEH TTOBEPXHOCTEN 1
00BEMOB KOHYCa U YCCUEHHOTO
KOHYcCa IIPH PELICHUH 3a/1a4.
OOBSACHATH, YTO O3HAYAIOT CJIOBA
CUWJIMHJP BOMCaH B IPU3MY (OMUCaH
OKOJIO MIPU3MBI)», KKOHYC BITUCAH B
nupamMuay (omnucaH OKoJo
MTUPAMUJIBI)»,

CUWIMHJP BIHUCAH B KOHYC); PEIIaTh
3a1a4H, B KOTOPBIX (PUTYPUPYIOT
KOMOWHAIIMY TIITUHIpA (KOHYyCca) H
MIPHU3MBI (TTHPAMHUJIBL)

MHHMIIUATUBHOCTD,
Tpyznoooue,
JTUCHUIUITAHUPOBAH -
HOCTE;

Cdepa u map

DopMyIHpoBaTh ONpeeIeHHS
cdepsl, e€ neHrpa, paguyca u
JIMaMeTpa; UCCIIe0BaTh B3aUMHOE
pac- nosioxkeHue chepbl U TIOCKOCTH;
(hopmyIMpOBaTh OIpeeIeHHEe
KacaTteJIbHO# II0CKOCTH K cdepe,
(hopmynHupoBaTh U JOKa3bIBAThH
TEOPEMBI O CBOMCTBE U IIPU3HAKE
KacaTeJIbHO III0OCKOCTH; OOBSICHSATD,
KaKOW MHOTOTPaHHHUK HA3bIBACTCS
OIIMCAHHBIM OKOJIO Cepbl U KaKOH —
BITMICAHHBIM B cepy

HccnenoBars B3auMHOE
pacrosoxxeHne cepsl 1 IpsiMOi;
(hopMyIUpOBaTh OIpeeICHHE
KacaTelnbHON MpSIMOH K cdepe,
(hopmynHupoBaTh U JOKa3bIBATH
TEOPEMBI O CBOMCTBE U IIPU3HAKE
KacarelbHOU NPSAMOH.
DopMyIHpoBaTh ONpeesieH s 1apa,
€ro LEeHTpa, pajuyca 1 IUaMeTpa;
(hopmynpoBaTh TeopemMy 00 00bEMe

VYuurens BKIIOYAET B YPOK
WUIPOBBIE MPOLEAYPHI,
KOTOpBIE€ TOMOTAIOT
MOJIJIepKATh MOTHUBAIIUIO
JIeTeN K MOIYy4EHUIO
3HAHWUH, HAaJaKUBAET
MMO3UTHUBHbBIC
MEKJIMYHOCTHBIC
OTHOIIIEHUS B KJlacce,
IIOMOTAeT YCTaHABJIUBATh
JOOpOKENATENBEHYIO
aTMocdep y BO BpeMs
YpOKa; - OpraHu3yeT
medcTBO
MOTHBUPOBAHHBIX U
SPYIUPOBAHHBIX
yYanuxcs Hajl uxX
HEYCTIEBAIOIIIMMH
OJIHOKJIACCHUKAMH,
JIaloIIee MIKOJbHUKAM
COIMAJIbHO 3HAYMMBII
OIBIT COTPYAHUYECTBA U
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1apa; 0OBSICHATH, YTO IPUHUMAETCS
3a mIomaab cepsl 1 Kak oHa
BBIpa)KaeTcs uepes pagnuyc chepsl,
HCTIONB30BaTh (popMyIel 00bEMa TIIapa
U IUIOIIAU cepbl P PELICHUH
3a1aq

OOBACHATD, UTO 03HAYAIOT CJIOBA «IIAP
BIIMCAH B MUpaMHIy (KOHYC)», «IIap
OIMCaH OKOJIO UPaMHJIbl (KOHYCa)»,
«urap BITUCAH B LMIMHIPY» U T. [1.;
pemiats 3a1a4u, B KOTOPBIX
(urypupyoT KoMOHMHAIMH
MHOTOTPaHHUKOB U TEJl BPAILICHHUSI.
Hcnons30BaTh KOMITBIOTEPHBIE
HPOrPaMMBbI IPH U3Y4CHUH
HOBEPXHOCTEH M TEJ BpalleHHs.

B3aUMHOW OMOIIIH; -
OPTaHM3YET IPYNIIOBYIO
paboty nim paboTy B
rapax, KoTopast yaut
IIKOJIbHUKOB KOMaHJHOH
pabote u
B3aUMOJEUCTBHIO C
JOPYTHUMU E€TBMH.

I'naBa 4. KoopauHaTsl 1
BEKTOPBI
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Koopaunatbl Touku 1
KOOP/HHATHI BEKTOPa

OOBICHATD, 4To TaKkoe 0Ch
KOOpJHHAT, Kak OTIPEETSIETCS
KOOpJMHATa TOYKH [0 JAaHHOW OCH,
Kak BBOJUTCS M  0OO3HawaeTcs
MpsAMOYTOJIbHass CUCTEMA KOOpAUHAT B
MPOCTPAHCTBE, KAaK HAa3bIBAIOTCS OCH
KOOpAUHAT, BBIBOJIUTH u
HCIOJIb30BaTh B PCHICHUAX 3aJa4
(opMynBl  KOOpPAMHAT  CEpEeIUHBI
OTpe3Ka. dopmynupoBath
OTIpEZICTICHUsI BEKTOpa, €ro JUIMHEL,
KOJUIMHEAPHBIX ~ BEKTOPOB, PaBHBIX
BEKTOPOB; (hopmypoBaTH u
JIOKa3bIBaTh YTBEPKACHHUA O PABHBIX
BEKTOpax

DopMyIUPOBATH ONPEICIICHUE
KOOpJUHAT BEKTOpa B IPSMOYTOJIbHOM
cucTeMe KOOpAnHAT; GopMyIIHpoBaTh U
JIOKa3bIBaTh TEOPEMY O KOOPJIHUHATAX
PaBHBIX BEKTOPOB U TEOPEMY O
BBIPpAXXCHUU JJIMHBI BEKTOPA Y€PE3 €0
KOOPJMHATHI; 00BICHSITH, KaK
OTIPEIETISIETCSI YTOJI MEK/Ty BEKTOPAMH,
1 BBIBOANTH (POPMYITYy KOCHHYCA yIiia
MEK/1y BEKTOpPaMH 4epe3 ux
KOOD/IMHATEI

Onepauum ¢ BEKTOPpamMu

OOBACHATD, KaK OMPEICIIIOTCS CyMMa
1 Pa3HOCTh BEKTOPOB;
(hopmynHupoBaTh U JOKa3bIBATh
TeOpeMy O KOOpJMHATAX CYMMBbI
BEKTOPOB U €€ CIeACTBUSA
OOBACHATD, KaK ONPEIeNIeTCS
MIPOM3BEICHNE BEKTOPA HA YHCIIO;
(hopMynHpOBATH M TOKA3HIBAThH
TEOopeMy O KOOpIHHATaX
MIPOM3BEICHUS BEKTOPa Ha YHCIIO U,
onupasch Ha He€, 000CHOBHIBATH
CBOICTBa 9TOH onepauun

OOBACHSTH, KaKue BEKTOPHI
Ha3bIBAIOTCA KOMILIaHAPHBIMU;
hopmymupoBaTh u JI0Ka3bIBaTh

TEOPEMY O pPa3JIOKEHUH BEKTOpA II0
TpEM HEKOMILIAaHAPHBIM BEKTOpaM
DopMyJINPOBATH ONPEAEIICHUE
CKAJIIPHOT'O IIPOU3BEJICHUS BEKTOPOB,
000CHOBBIBATh €0 CBOMCTBA U

YduTenp BKIIOYACT B YPOK

HUIPOBBIE MIpOLENYPHL,
KOTOpBIE ITOMOTAIOT
NMOAJIEPKATh  MOTHBALUIO
JeTel K IOJIYy4YeHUIo
3HAHUH, HaJIaX)KUBAET
TIO3UTUBHEIE
MEXITUIHOCTHBIE

OTHONIIEHUsI B  KJjacce,
IIOMOTaeT yCTaHAaBJIMBATh

JOOpOKENaTENBHYIO
atMocepy BO  BpeMms
YpOKa; - OpraHu3yeT
mredcTBo
MOTHBHUPOBAHHBIX H
3PYyAUPOBAHHBIX
yqamnxcsl Hazjg nux
HEYCIIEBAIOLIUMHU
OJIHOKJIACCHUKAMU,
Jaroiice IIKOJIbHUKAM
COLMAJIBHO 3HAYUMBIi

ONBIT COTPYAHUYECTBA U
B3aUMHOH  IIOMOIIM;
OpraHu3yeT  IpYIIOBYIO
pabory wmm paboty B
napax, Koropas  y4yuT
UIKOJIbHUKOB ~ KOMaHJHOU
pabore u
B3aUMO/ICHCTBHUIO c
JIPYTUMH JETHMHU.
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BBIBOJIUTH (POPMYJTY CKaJISIPHOTO
MPOU3BEACHHS YePe3 KOOPAUHATHI
BEKTOPOB.

IIpumeHeHune BeKTOPOB
U KOOpAMHAT B
pelIeHusIX 3a/1a4

OOBICHATD, 4TO Ha3bIBAETCS
ypaBHCHHEM MaHHOW IMOBEPXHOCTH B
331aHHOM  MPSMOYTOJIBHOM — cHUCTEME
KOOp/AWHAT, BBIBOJUTH ypPaBHECHHE
cdepbl JTaHHOTO pajyca C IEHTPOM B
JTaHHOM TOYKE

OOBsICHSTH, KAKOW BEKTOP Ha3bIBACTCS
HaIMpPaBJIIOIIMM BEKTOPOM MPSIMOH,
KaK BBIUUCIIUTH YTOJI MEKIY JABYMSI
MPSIMBIMU, €CJIA U3BECTHBI
KOOPJIMHATHI UX HATIPABJISIFOIINX
BEKTOPOB; KaK BEIYHCIIUTH YTOI
MEXIy IPSMOH U TIOCKOCTBIO, €CITH
W3BECTHBI KOOPIHATHI
HAIPaBJIAIONIETO BEKTOPa MPSMON 1
BEKTOpa, MEPIICHANKYISIPHOTO K
TUTOCKOCTH, KaK BEIYHCIIUTH YTOJ
MEXKAY IBYMS INIOCKOCTSIMH, €CITH
N3BCCTHBI KOOPAUHATBI BEKTOPOB,
MEPNEHIUKYIISIPHBIX K 3THM
TJIOCKOCTSIM.

DopmynupoBaTh 00001IEHHBIIH
TIPHU3HAK MePIICHINKYISIPHOCTH
MPSMOM M TJIOCKOCTH M MCTIOIB30BaTh
€ro B PCIICHMAX 3319

[TpuMeHATh BEKTOPHO-KOOPINHATHBIN
METOJ TIPH PEIICHUH TEOMETPUICCKIX
3ajad.

IIpeoO6pa3zoBanus
NMPOCTPAHCTBA

OOBACHATH, YTO TaKOE OTOOpaKCHUE
MpOCTpaHCTBA Ha ceOsi U B KaKOM
cllyqyae OHO Ha3bIBAaeTCs JBHIKCHHUEM
MIPOCTPAHCTBA; OOBACHATH, YTO TAKOE
oceBasi CHUMMETpHUs, IEHTpallbHas
CHUMMETpPHS, 3epKajbHasi CUMMETPHS U
napajulelibHblil TIepeHOC Ha JaHHbIH
BEKTOp; OOOCHOBBIBAaTb, YTO OTH
0TOOpaKEHHsI TPOCTPAHCTBA HA ceds
SBIISIIOTCSL  IBWOKCHHUSIMH; TIPUBOJIUTH
MPUMEpPHI UCIIOJIL30BAHUS JIBHKEHHUN
pu 000CHOBAHUHN PaBEHCTBA (QUTYD
OOBACHATH, YTO TaKOE IICHTPATIBHOE
nogobue (roMoTeTHs) M KaKUMHU
CBOHCTBaMH OHO 00JIAJIaeT, YTO TAKOE
npeoOpa3oBaHue MOJ00US U KaK C €ro
MOMOIIBIO BBOJIUTCS HOHSITHE
NOZ0OHBIX (DUTYP B IPOCTPAHCTBE
[TpuMeHsITh BEKTOPHO-KOOPIMHATHBIN
METO/I, & TAKXKE JIBUKCHUS 1
npeoOpa3oBaHus MOI00Us IPU
pELICHUH TeOMETPHUYECKHX 33/1a4.

3akJI0YHTEeILHOE
TMOBTOpPEHHeE NPH
MOATrOTOBKE K
HMTOrOBOM aTTeCTAlHH
10 TeOMeTPHH.
Pemenue 3agau

15

HUTOTO

51
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