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PABOYASA ITPOTPAMMA

1o MaTEMaTHUuKEC

YposeHb oOpazoBaHus (KJ1acc)
OCHOBHO€ 0011ee oopaszoBanue (7-9 kiacce)
KonmuectBo yacor 510 yacoB

VYuurens wiu rpymnmna yauresiaeu, pazpadoTuukoB paboueil mporpaMmsl
3s60108a Enena BukrtoposHa, vuurens maremMatukn MAQOY MO JInHCKOU pailoH
COII Ne 4 umenu I'. K. XKykosa

[Iporpamma pa3zpabotana B cOOTBETCTBUH DeaepaIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHIapTa OCHOBHOI'O 00I1ero obOpasoBanus (YTB. IpHKa3oM MUHHCTEPCTBA 00pa3oBaHUI U
Hayku P® ot 17 mexabpst 2010 r. N 1897). C u3sMeHeHUsIMU U AOIOJHEHHUSIMHU OT: 29 nexadps
2014 r., 31 nexabps 2015 r., 11 nexabps 2020 r.)

¢ yuérom [IpumepHO OCHOBHOI 00pa30BaTeILHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
(mpotoxoit ot 08 mrons 2015 romga Ne 1/15 B penakmmu ot 04.02.2020 Ne1/20)

¢ yuérom YMK Anre6pa 10. H. MakapsiueB u np (7-9) YueOHuk «Anredpa, 7», «Anredpa, 8»,
«Anredpa, 9». HO.H.Makaperues, H.I'. Munmarok, K.M.Hemikos, C.5.CyBopoBa; moa pea.C.A.Te-
askoBckoro.- M.: IIpocsemnienue, 2020; 'eomerpus JI.C. Aranacana u ap. (7-9). Yuebuuk. I'eo-
Merpust 7-9 kmaccel. [JI. C. Aranacad, B. ®@. byrysos, C. b. Kagomries, D. I'. TTo3usk, U. U.
IO auna — M.: [Ipocsemenne, 2020.




IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHoro mpeamera «MareMaTHKay JOJDKHO 0OECIeurBaTh JOCTH)KEHUE Ha
YpPOBHE OCHOBHOTO 00I1ero o00pa3oBaHUsl CJIEIYIOIMIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

I'pazkianckoe M IyXOBHO-HPABCTBEHHOE€ BOCIHMTAHHE: TOTOBHOCTHIO K BBIOJHEHHUIO
00s13aHHOCTEN TpakJaHWHA M pealn3allid €ro MpaB, MPEACTAaBICHUEM O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS pPA3IMYHBIX CTPYKTYp, SBJICHUH, NPOLIEAYp TIPakIaHCKOTO
obmectBa (BBIOOPHI, OMPOCHI W TP.); TOTOBHOCTBIO K OOCYXKICHHUIO STHYECKHUX TMPOOJIEeM,
CBSI3aHHBIX C MPAKTHYECKHMM IPUMEHEHHEM JOCTIKEHHH HayKd, OCO3HAHHEM Ba)KHOCTH
MOPaTbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

I[laTpuoTHyeckoe BOCHUTAHME: TPOSBICHHEM HMHTEpeca K NPOIUIOMY M HACTOSIIEMY
POCCUICKON MaTeMaTUKH, [ICHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCUNCKUX MAaTEMaTUKOB
U POCCUMCKON MAaTeMaTU4E€CKOU LIKOJIBI, K UCIIOJIb30BAHUIO ITUX JOCTHKEHUH B IPYIUX HayKax
U TIPUKIIATHBIX cepax.

JInyHOCTHBIE  pe3yJbTaThl, oO0eclneyUBaIOLIMe  AJANTANMI0  0O0ydaloulerocsa K
H3MEHSIOIMMCS YCJIOBHSAM COLMATbHON M MPUPOAHOIi cpelbl: TOTOBHOCTHIO K JCHCTBUSIM B
YCIOBHAX  HEONPENCNEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH  KOMIIETEHTHOCTH 4epes
MPAKTHYECKYIO JESTENbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y IPYrux Jojel, mpuoOpeTars B
COBMECTHOH JIEATEIILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIIETCHIIMM W3 OIBITa JAPYTHX;
HEO0OXOUMOCTHIO B (HOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM YucIiie POPMYITUPOBATH UJICH, TIOHSATHS,
THIOTE3BI 00 00BEKTaxX U SIBICHUSX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATH AC(HUIINTHI
COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE PAa3BUTHE; CIOCOOHOCTHIO
OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIPHHHMATH CTPECCOBYIO CHUTYAIMI0 KaK BBI3OB,
TpeOyroIIHii KOHTpMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE PEUICHUS U JIeUCTBUSA, POPMYIHUPOBATH
¥ OIIEHUBAThH PUCKHU U MOCIIEICTBUS, (DOPMUPOBATH OTIBIT.

JcTeTHYecKoe BOCMUTAHNE: CTIOCOOHOCTBIO K SMOLIMOHATIBHOMY U 3CTETHUECKOMY BOCIPUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aay, PeIICHHH, PACCYKICHUIH; YMEHHUIO BUJETh MaTeMaTHIECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

LlenHOoCTH HAy4YHOrO0 MO3HAHMS: OPUCHTAIMEH B NEATEIFHOCTH HAa COBPEMEHHYIO CHCTEMY
HAYYHBIX MpPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS YeJIOBEKA, MPUPOIBI U
oOmiecTBa, TOHUMaHHEM MAaTEMAaTHYeCKOW HayKH KakK cgepbl YeIOBEYEeCKOH NesITeIThbHOCTH,
ATanoB €€ pa3BUTUS W 3HAYMMOCTHU JUISI PA3BUTUS LUBWIM3ALUM; OBJAJCHHUEM S3BIKOM
MaTeMaTHKd M MaTeMaTH4eCKOH KyIbTypoil KaK CpEICTBOM IIO3HAHUS MHpPA; OBJIAJCHHEM
IPOCTEHIIMMU HaBBIKAMH HCCIIEI0BATENILCKOM NEATETbHOCTH.

dusuyeckoe BoOCHUTAHHE. (OPMHUPOBAHME KYIBTYPhl 3II0OPOBbSI W OMOIMOHAIBHOTO
6J1aronoIy4rsi: TOTOBHOCTBIO IPUMEHSTh MaTeMAaTHUECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pa3a XKM3HM (370pOBOE NMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHHA U
OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTh); CPOPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHH,
NPU3HAHUEM CBOETO MPaBa Ha OIMMOKY M TaKOTO JKE TpaBa IPYTroro YeIoBeKa.

TpynoBoe BocnuTaHMe: YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PELICHWU NMPAKTHYECKUX 3ajay
MaTeMaTHYECKOW HAIpaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTEeMaTHYEeCKOro oOpa3oBaHUs Ha
OPOTSDKEHUHM BCEM KHU3HHM Ui YCHEUIHOH Npo(ecCHOHAIBHOM AEATeNbHOCTH M Pa3BUTHEM
HEOOXOJMMBIX YMEHHI; 0CO3HAHHBIM BBIOOPOM M ITOCTPOCHUEM HHIWBUAYAIHLHOW TPACKTOPUU
0o0pa30BaHUsI M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
noTpeOHOCTEH

JKOJI0rMYecKoe BOCIHTAHWE: OpUEHTALMEHl HAa NMPUMEHEHHWE MaTeMAaTWYeCKMX 3HaHWUU s
pemeHns 3a71a4 B OOJIACTH COXPAHHOCTH OKPY’KAalOMIeH Cpellbl, IJIAHHPOBAHUSI MOCTYIIKOB H
OLIEHKM HX BO3MOXXHBIX MOCJIEICTBHM JUIsl OKpYXarolled Cpeibl; OCO3HAHHEM TIJI00aIbHOIro
XapakTepa 3KOJOTUYECKUX MPOoOJIeM U MyTel X peleHus.



METAINPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl y4eOHOTo mpenMera «Anredpay
XapaKTepU3yIOTCS ~ OBJQJCHUEM  YHUBEPCAIbHBIMU  [IO3HABATEIbHBIMU  JICHCTBUSMHU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHbIMU ~ JEUCTBUSIMU U YHUBEPCATbHLIMU  Pe2VAAMUBHBIMU
NEUCTBUSIMU.

1) Yuusepcanvuvie noznasamenvbHule Oeticmsus obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00y yaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAOuWe20 Mupa,
npuUMeHeHUe J102ULEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMmeHutl pabomams ¢ ungopmayueli).

ba3zoBble mornueckue neMcTBuUs:

. BBISIBJISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKUH MATEMATHYECKUX OOBEKTOB, MOHSITHH,

OTHOIICHUH MEXJy MOHATUAMU; (OPMYJIUPOBATH OINpEAENeHUs MOHATHH; yCTaHAaBIUBATh

CYIIECTBEHHBIN MPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsi 00OOIICHUSI U CPABHEHUS, KPUTCPUU

MIPOBOAMMOI0 aHAJIN3A;

. BOCIIpUHUMATh, (QOPMYITUPOBAaTH U TPEOOPA30OBBIBATh CYXKJICHUS: YTBEPAUTCIbHBIC U

OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

. BBISIBJISITH MATEMaTHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B aKTaX, JaHHBIX,

HAOMIOJICHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU JJIsl BBISBICHHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

. JefaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX

YMO3aKTFOYCHUN, YMO3aKIIFOUESHUH 110 aHAJIOTUH;

. pa3bupaTh 1OKa3aTENbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (MpsiMble M OT MPOTUBHOIO),

MIPOBOJMTH CAMOCTOSTEIHFHO HECTIOKHBIC IOKA3aTEIhCTBA MATEMATUICCKUX (DaKTOB, BRICTPAUBATh

apryMeHTalul0, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE

pacCyXIcHHUS;

. BbIOUpaTh crnoco0 pemieHuss yueOHOW 3anaud (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,

BEIOMpaTh HAHOOJIeE TIOIXOSIINN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).
bazoBble nccnenoBarenbCcKue AeHCTBUS:

. UCTIOJIb30BaTh BOMPOCHI KaK WCCIEAOBATEILCKUH WHCTPYMEHT II03HAHUS; (HOPMYIHPOBATH

BOMPOCHI, PUKCUPYIOIIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABITUBATH HCKOMOE U

naHHOoe, (OpMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO IMO3UIMIO, MHEHHUE; MPOBOJIUTH IO

CaMOCTOSITENIbHO COCTABJICHHOMY TUIaHY HECIIOKHBIN DKCIIEPUMEHT, HeOOJIbIIIOE UCCIIEOBAHUE 110

YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXTY

co00ii;

. CaMOCTOSITeNTLHO (POpMYyITUPOBaTH OOOOMICHUS W BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO

HaOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U

000011IeHHNI];

. IPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE MPOIlECcCa, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro

Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

. BBISIBJISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(OPMAIMH, JAaHHBIX, HEOOXOIMMBIX JUIS
pelleHus 3a1a9H;

. BBIOMpaTh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3THIHBIX
BUJIOB U (DOPM TMpeICTaBICHUS;

. BBIOMpaTh (hopMmy mpecTaBIeHns HHGOPMAIIUU W WUTFOCTPUPOBATH peliaeMbIe 3a]]a9i CXEMaMH,
JuarpaMMamu, HHOUM rpaduKoi U uX KOMOUHAIUSIMU;

. OIICHWBAaTh HAA&KHOCTh WHQPOPMAIMU TI0 KPHUTEPHUSAM, TPEUIOKCHHBIM yYUTEIIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITENTLHO.

2) Vuueepcanvuvie xommynuxamugHvle oeticmeus obecneuusarom cQopmuposaHHoCcs
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO01enue:



N

. BOCIIpUHUMATH 1 (I)OpMyJIPIpOBaTB CY>KACHUA B COOTBCTCTBUU C YCIIOBHUAMU U LCIISIMU 06H.[CHI/ISI;

SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XO/1y PEIICHHS 3a/1a9l, KOMMEHTHUPOBAThH NOJMyUYEHHBIH PE3yIbTaT;
B X07ie 00CY>KJICHHSI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkK/1aeMO TeMbI, MPOOJIEMBI, pelIaeMoi
3a/1a4¥, BHICKA3bIBATh WJICH, HAILICJICHHBIC HAa TIOUCK PEIICHUS; COMOCTABIATh CBOHM CYXKICHUS C
CYXKICHHUSIMH JIPYTHX YYaCTHHKOB TUAJIOra, OOHApYKUBAaTh pa3jvyuue M CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,
IOPEJCTaBIATh PE3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, HWCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyaHUYECTBO:
MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaH/IHOM U MHANBUAYAIBHON paOOTHI TP PELLICHUU
y4eOHBIX MATEeMAaTUYECKUX 3a/1ay; MPUHUMATh IIe]Ib COBMECTHOHM JIEATEIhbHOCTH, TUIAHUPOBAThH
OpraHM3aII0 COBMECTHOM paboThl, paclpeienarh BUABI padoT, TOrOBapUBaThCs, OOCYKIATh
MpOILIeCC U Pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOIBKHUX JIIOJICH;
y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CyKIeHUS, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBI U JIP.); BBIIIOJIHATH CBOIO YacTh pa0OThI M KOOPJAHMHUPOBATH CBOU
JNEHCTBUS C IPYTUMH YJIeHAMHU KOMaH/Ibl; OLIEHWBATh KAYE€CTBO CBOETO BKJIaJla B OOLIUI IPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIMU YYACTHUKAMU B3aUMOICHCTBHS.

3) Yuueepcanvuvie pecynamuensie deticmeaus obecneyusarom Gopmuposanue cmviCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

CamMoopranuzarusi:
CaMOCTOSITEIILHO COCTAaBJISATH IUIAH, QJTOPUTM PEIICHHS 3aJa4ddl (MU €ro 4acTh), BEIOMpaTh
Croco® pelmieHuss C Yy4eTOM HMEIOIIUXCS PECYypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOUW HH(pOpMAIIHH.
CaMOKOHTpOIb:
BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca H pe3yiabTara pelIeHUs
MaTeMaTHYeCKOH 3aauu;
MPEIBUJIETH TPYAHOCTH, KOTOPBIC MOTYT BOSHUKHYTH ITPH PEIICHUH 33]1a49H, BHOCUTH KOPPEKTHBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIbCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YNIbTATa NEATEILHOCTH MTOCTABICHHOM eI U YCTIOBUSAM, OOBSACHSATH
NPUYUHBI JOCTHKCHHSI WM HEJOCTHKCHHS IeJIM, HAXOIWTh OINMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIbTATHI
B pe3ynbrate n3ydeHus kypca ajaredpsl B 7 — 9 kiaccax ydauiuecs J0JKHBI:

* ONEpPUPOBATh TOHATHUSMHU: MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA, JIEMEHT MHOXKECTBA,
MyCTO€ MHOKECTBO, KOHEYHOE U OECKOHEYHOE MHOXKECTBA, MOJMHOXKECTBO, MPUHAICKHOCTS,
BKJTFOYCHHUE, PABEHCTBO MHOYKECTB;

* OTIPEACIIATH MPUHAIC)KHOCTh AJIEMEHTa MHOXKECTBY, OOBEAMHEHHIO U TTEPECEUCHUI0 MHOXKECTB;
* 33/1aBaTh MHOXKECTBO MEPEUHCICHUEM €TO FJIEMEHTOB, CIIOBECHBIM OMHCAHHUEM;

* HaXOJIUTh TIepeceveHrne, 00bEIMHEHNE, TTOJJMHOXKECTBO B MIPOCTEHIIINX CUTYAIUsX;

* ONEpUpOBATh MOHATUSAMU: OIpe/eIeHHe, akcuoMa, TeOpeMa, J10Ka3aTeIbCTBO, BHICKA3bIBAaHUE,
UCTUHHOCTh U JIOKHOCTh BBICKA3bIBaHWS, OTPUIIAHWE BBICKA3BIBAHUHM, OIEpaluu HaJ
BBICKA3bIBAaHUSIMU: W, UJTH, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILJTUKAIIHH ),

* PUBOUTH MIPUMEPHI U KOHTPIIPUMEPHI JIJIs1 TOATBEPKACHHUSI CBOUX BBICKA3bIBAHU;

* CTPOUTH BBICKA3bIBaHUS, OTPUIIAHUS BHICKA3bIBAHUM.

* ONEpHpPOBaTh TMOHATUSMHU: HATypalbHOE YHCJIO, IIEJI0€ YHCIO0, OOBIKHOBEHHAsI JIpOOB,
JecsiTUUHas Ipo0b, CMellaHHas JpoOb, pallMOHAIBLHOE YUCIIO, apupMEeTHUECKU KBaApaTHBIN
KOPEHB;



* OINEpUPOBaATh MOHATHUSMHU: MHOMXECTBO HATypalIbHBIX YHCEJ, MHOMXECTBO IIECJIBIX YHCET,
MHOKECTBO PallMOHAIBHBIX YHCEJN, UPPANMOHAIBLHOE YMCII0, KBAJAPATHBIH KOPEHB, MHOXKECTBO
JIEMCTBUTEIIbHBIX YUCEII, TEOMETPUUECKasi HHTEPIPETAls HATypaIbHbIX, [EJIBIX, PALIMOHAJIbHBIX,
JICUCTBUTEIIBHBIX YHCEIT;

* IOHUMATh B OOBSCHATH CMBICT MO3UIIMOHHOW 3alMCH HATYPALHOTO YHCIIA;

* HMCTOJIB30BaTh CBOMCTBA YMCEN M MpaBWJIa JEHCTBUM INPHU BBHIMOJHEHWN BBIYMCICHUH, B TOM
YHCJIE C UCIIOJIB30BAHUEM IIPUEMOB PALlMOHAIBHBIX BBIYUCIICHUN;

* UCIIOJIb30BaTh MPU3HAKU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBIITOTHEHUH BBIYUCICHUN U PEIICHUN
HECIIOKHBIX 3aJ1a4;

* BBIMOJHATH OKPYIVICHHE PallMOHAIBHBIX YHCENI B COOTBETCTBUHU C MPABWJIAMH U C 3aJaHHOMN
TOYHOCTBIO;

* OLICHUBATh 3HaYEHHE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO IEJI0T0 YHCIIa;

* pacrio3HaBaTh PAllMOHATIbHBIE U UPpPALMOHATBHBIC YUCIIA U CPABHUBATH UX;

* IPEJICTABIISATh PAIMOHAIBHOE YMCIIO B BUJIC JECATUYHOM JIpo0u;

* YIOPSIOYUBATH YHCIIA, 3AIMCAHHBIC B BHJIC OOBIKHOBEHHOW U ICCATUIHOMN JApoOu;

» gaxoauth HOJI u HOK uucen u ucnosib30BaTh UX NpU PEIICHUH 3a]1a4

* OIEpUPOBATh MOHATHAMHU: CTENEHb C HATypaJbHBIM IIOKa3aTeleM, CTENEeHb C LEIbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

* BBITMIOJIHATH HECJIOKHBIE MPE0OpPa30BaHMS JJI BBIUMCICHUS 3HAYCHHUH YHCIIOBBIX BBIPAXKCHHI,
COJIEpKalllMX CTEINEeHH C HaTypalbHBIM IOKa3aTelleM, CTENEHU C IENbIM OTPULIATEIbHBIM
TOKa3aTelieM;

* BBITIOJHATH MPEe0Opa30BaHMs IEIbIX BBIPAKCHUM: PaCKPhIBaTh CKOOKH, IIPUBOJUTH ITOJ0OHBIC
cjaraeMble; BBITIOJIHATH JACHCTBUSA C OJHOWICHAMH (CJIOKEHHE, BBIUMTAHUE, YMHOXKEHHUE),
NEHCTBHUS C MHOTOWJIEHAMHU (CJI0KEHUE, BBIYMTAHNE, YMHOKEHNE);

* HCIIOJIB30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaJpaT CYMMBI, KBaJapaT pPa3HOCTH,
pPa3HOCTh KBAAPATOB) I YIPOILIEHUS BEIUMCICHUM 3HAUEHUI BBIPAXKECHUN;

* BBHITIOJIHATH Pa3J0’KEHWE MHOTOUYJIEHOB HAa MHOXKUTEIU OJHHM U3 CIIOCOOOB: BBHIHECEHHE 3a
CKOOKY, TPYNIHPOBKA, UCTIOJIb30BaHUE (POPMYI COKPAIIEHHOTO YMHOXKEHHUS;

* BBIJICTISITH KBAAPAT CYMMBI M KBaJpaT pa3HOCTU OJHOUYJICHOB;

* pacKJIaJIbIBaTh HA MHOXKUTENIN KBAJPATHBIA TPEXUIICH;

* BBHITIOJIHATH MIPEOOPa30BaHUS BBIPAKEHUN, COICPKAIIUX CTEMEHU C IIEJBIM OTPUIIATEIbHBIM
MOoKa3aTeseM, IEPEXOAUTh OT 3alIMCU B BUJIE CTENEHU C LEJIbIM OTPUIIATEIbHBIM MTOKA3aTeNeM K
3aluCH B BUJIE IpOOH;

* BBINIOJIHATH HECJIOXHBIE MPeoOpazoBaHusl APOOHO-TMHEWHBIX BBIPAXKEHUN M BBIPAKEHUN C
KBaJPaTHBIMU KOPHSIMH, a TaKXKe COKpallleHHue ApoOeH, mpuBeIeHne anreOpandeckux Apooeit K
o0lieMy 3HaMEHATelo, CIOKEeHHE, YMHOKEHHE, JelieHHe anreOpanueckux aApoOel, Bo3BelIeHNe
anreOpanveckoil 1podu B HATYPAIBHYIO U 1IEJTYI0 OTPUIIATEIIbHYIO CTEIICHU;

* BBITIOJIHATH MTPE0OPa30BaHMUs BEIPAXKEHHH, COIEPIKAIUX KBAAPATHBIE KOPHU;

* BBIICNIATH KBAJpPaT CYMMBI WJIM KBaJpaT Pa3HOCTH ABYUYJIEHA B BBIPAKCHUSIX, COIEPIKAIIUX
KBaJJpaTHbIE KOPHHU;

* BBITTOJTHATH MPeoOpa30BaHMs BRIPAKEHUHN, COIEPKAIINX MOTYITb.

* ONEpUpOBaTH TMOHATUSIMHU: PABEHCTBO, YHCJIOBOE pPABEHCTBO, YpPAaBHEHHE, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, KOPEHb YpPaBHEHUS, PEIICHUE YpPaBHEHMsI, pElICHUE HEPABEHCTBA,
pPaBHOCUIIBHBIE ypaBHEHHUs, OO0NAacTh OMNpeAeNieHUus YypaBHEHHS (HEpPABEHCTBA, CHUCTEMBI
YpaBHEHUU W HEPABEHCTB);

* IPOBEPSATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pemaTh JTMHEHHBIC HEPABEHCTBA M HECIIOKHBIC HEPABEHCTBA, CBOJISAIINECS K IMHEHHBIM;

* pelaTh JUHEWHbIE YpPaBHEHUS M YpaBHEHHUsS, CBOJAIIMECS K JIMHEWHBIM, C MOMOILBIO
TO/IECTBEHHBIX MTPeo0pa30BaHMUI;

* POBEPATH, SBISETCS JIU JAHHOE YMCIIO PElICHUEM YpaBHEHHs (HEPABEHCTBA);



* pemath KBaJpaTHBIE ypaBHEHHs MO (GopMmysie KOpHEH KBaJpaTHOTO yYpaBHEHHUS, * peIlaTh
KBaJpaTHBIC YPABHEHUS U YPABHEHMS, CBOASAIINECS K KBAIPATHBIM, C IIOMOIIbIO TOXKIECTBEHHBIX
npeoOpa3oBaHMUIA;

* pelaTh CUCTEMbI HECJIOKHBIX JTMHEHHBIX YPAaBHEHUH, HEPABEHCTB;

* U300paXkaTh PEIICHHS HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSMON;

* pemarth ApOOHO-IIMHENHHBIE YPABHEHUS;

* pelath npocTeiilye NppauroHaTbHbIe ypaBHeHns Bua +/ f(x) = a, /f(x) = /g(x);

* pemiaTh ypaBHEHHs BUga X" = a

* pemaTh ypaBHEHHsI CIIOCOOOM Pa3ioKeHUsI HA MHOXKHUTEIH U CIIOCOOOM 3aMEHBI IEPEeMEHHOM;

* HCIOJIB30BATh METO/ MHTEPBAJIOB JUUIsl PEILICHHSI LIENbIX U IPOOHO-PALlMOHAJIbHBIX HEPABEHCTB;
* pemaTh JUHEWHBIC YPaBHEHUSI M HEPABEHCTBA C TapaMeTpaMu;

* pelaTh HECJI0XKHbIE KBAaJPaTHbIC YPABHEHUS C [TAPaMETPOM;

* pemaTh HECJIOKHBIE CHCTEMBbI JIMHEHHBIX YPaBHEHUH C ITapaMeTpaMu;

* pelaTh HECJIOKHbIE YPaBHEHHUS B 1I€JIbIX YUCIIaX.

* ONEpPHPOBATH MOHATUAMHU: (DYHKIMOHAIBHAS 3aBHCUMOCTh, (yHKIHA, rpaduk (yHKIHH,
crnocoObl 3agaHus (QyHKIMM, apryMeHT M 3HadeHue (QYHKIMH, OO0JIaCTh ONpeAeTeHHUs U
MHOXECTBO 3HAUeHUH (QYHKUMH, HYIM (YHKIHH, POMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

* HaXOAWTh 3HAUYEHUE (PYHKIMH MO 33JaHHOMY 3HAUYEHHUIO apTyMEHTa;

* HaXOJMUTh 3HAYEHUE apryMEeHTa I10 3a/laHHOMY 3HaYeHUIO (DYHKIIMU B HECIOKHBIX CUTYAIUX;

* OIIPEIEIIATH MOJOKEHUE TOUKHU 0 e€ KOOpIAUHATaM, KOOPIMHATHI TOYKH 1O €€ MOJIOKEHHUIO Ha
KOOPJIMHATHOM IJI0CKOCTH;

* mo rpaduKy HAXOAWUTh OOJACTH OIpENeNCeHUs, MHOXKECTBO 3HAUCHHWH, HYIHW (YHKIHUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHUs U YObIBaHMsA, HauOojblliee u
HaMMEHbIIIee 3HAaYCHUS (PYHKINH;

* CTPOUTH IpaduK JIUHEHHON QyHKINY;

* TpPOBEpsTH, SIBISETCA JU JaHHBIM TIpaduk rpapukoM 3agaHHOW (yHKUMK (JTMHEWHOM,
KBaJJpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

* OTIpEACTATH MPHOMKEHHBIE 3HAYCHUST KOOPIMHAT TOUYKH TIepecedeHrs TpapuKoB (yHKITHIA;

* CTPOUTH rpaUKU TMHEHHOHN, KBaJApaTUUHON pyHKUMN, 00paTHON MPONOPIHMOHATBHOCTH, (PYHK-

1uit BUja y=a+ﬁ. y=Vx,y=Vx,y= x|

* Ha MpUMepe KBaJApaTUYHON (PYHKIIMU MCTIONB30BaTh peodpazoBanus rpaduka GpyHkuuu y = f
(x) g noctpoenus rpapuka ynkuun y = af (kx +b) +¢;

* COCTaBJISATh ypaBHEHHUE NPSIMON IO 3aJaHHBIM YCIOBUSM: MPOXOJAIIEH Yepe3 IBE TOUKH C
3aJJaHHBIMH KOOPIMHATAMHU, IPOXO/IAIIEH Yepe3 JaHHYIO TOUKY U MapajieIbHON JaHHOM MpsAMOi;
* HCCIIEZ0BaTh (PYHKIUIO 10 €€ rpaduky;

* HAXOJWUTb MHOXXECTBO 3HAYECHWMH, HYJIW, NPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUUHON QYHKIINU;

* omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSAMH: IIOCIEJOBATEIBHOCTh, apudmMeTHueckas
MpOrpeccusi, reOMeTprUIecKas Iporpeccus;

* pemarh MNPOCThIE 3aJa4d Ha MPOTPECCHU, B KOTOPBIX OTBET MOXET OBITh IOJy4eH
HENOCPEICTBEHHBIM MOACUETOM 03 mpuMeHeHus Gopmyi;

* pemaTh 3a/1a4u Ha apu(PMETHIECKYIO U TEOMETPHUECKYIO ITPOTPECCHIO.

* pelaTh HECJIOXKHbIE CIOKETHBIE 33Ja4d Pa3HbIX TUIIOB Ha Bce apupMeTHYEeCcKHe JACUCTBUS;
pelaTh IPOCThIE U CJIOKHBIE 3a/1a4 Pa3HbIX TUIIOB, a TAKXKE 3a/1a4y MOBBIIIEHHON TPYIHOCTH;

* CTPOUTH MOJIENb YCIIOBHUS 33/1a4H (B BUJE TaOJIUIIBI, CXEMbI, PUCYHKA), B KOTOPOI 1aHbI 3HAYECHMUSI
JBYX W3 TPEX B3aUMOCBSI3aHHBIX BEIMUYMH, C LIEJBIO MOMCKA PELICHUS 3aJadud; MCIOJIb30BaTh
pa3Hble KpaTKue 3aucy KaKk MOJIEJIM TEKCTOB CIIOXKHBIX 3a71au JIJIsl IOCTPOSHUSI TOUCKOBOM CXEMBbI
Y pEUIeHMs 3a/1a4;

* pa3nuyaTh MOJENb TEKCTa M MOZEIb PELICHMs 33Jayd, KOHCTPYMpPOBAaTh K OJHOM Mojenu
pELIEHNUsT HECIIOKHOM 3aJjaul pa3Hble MOJIEIM TEKCTA 3a/1a4H;



* OCYILIECTBIISAATH CIIOCOO MOWCKA PEIICHUS 3a/1a4i, B KOTOPOM PacCyKICHHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHMIO WK OT TPEOOBAHUS K YCIIOBHUIO; 3HATHh U PUMEHSATH 00a crioco0a MoucKa pereHus
3aa4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBHS K TPEOOBAHHUIO);

* peuiaTh HECJIOKHBIE JIOTHUECKUE 3a/1a4l METOJOM PACCyKACHUM, MOACTUPOBATh PACCYKIACHUS
IPY TIOUCKE PEeIICHUs 33/1a4 ¢ TIOMOIIBIO TpadCcxXeMBbl;

* peniath JOTUYECKHE 33/1a4d Pa3HbIMU CIOCOOAMHU, B TOM YHUCIE C ABYMs OJOKAMH U C TpPeMs
0JI0KaMM JJAHHBIX C TOMOIIBIO TaOJIHII;

* COCTaBJIATH IUIAH PEICHMS 3aauu; BBIACIAThH STAIlbl PEIICHUS 33/1a4U U COJIEPKaHUE KaXKI0TOo
JTamna;

* yMeThb BbIOMpaTh ONTUMAIbHBIA METOJ] pPELICHUS 3aJaud MW OCO3HaBaTh BBHIOOP METOJA,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOIUTH pa3HbIe PEIICHUS 3a/1a4H, €CIIM BO3MOXKHO;

* AHAJIM3UPOBATh 3aTPYJHEHUS MPU PELICHUH 33/1aY;

* BBINOJIHATH PA3JIMYHbIE MPE0oOpa3OBaHUs NPEJIOKEHHOW 3a/aud, KOHCTPYHMPOBATh HOBBIC
3aJ]a4uM U3 JaHHOM, B TOM YHCIie OOpaTHEIE;

* UHTEPIPETUPOBATH BEIYMCIIUTEIBHBIC PE3YIbTATHI B 3a/1a4€, UCCIIEA0BATh OJTYICHHOE PEIICHNE
3a]a4u;

* AHATM3UPOBATh BCEBO3MOXKHBIC CHTYallMd B3aMMHOTO DACHOJOXEHHS JBYX OOBEKTOB M
M3MEHEHHE UX XapaKTePUCTUK IPU COBMECTHOM JIBIKEHUU (CKOPOCTh, BPEMsI, PACCTOSIHUE) TIPH
pelmeHnH 3a7ad Ha JBW)KCHHE JBYX OOBEKTOB Kak B OJHOM HAaINpaBJICHHH, TaK U B
MPOTUBOMNOJIOKHBIX HapPaBICHUSIX;

* 3HATh Pa3U4Me CKOPOCTEH OOBEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U 1O TEUCHHUIO PEKH;
HCCIIEIOBAaTh BCEBO3MOXKHBIC CHUTyallMM WPU pELICHUH 3a/ad Ha JIBIDKEHUE IO peKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCUETA;

* pemiath 3aJa4d Ha HaXOXJICHHE YacTH YKCIia M YUCIA M0 €ro YacTH, PellaTh pasHOOOpa3HbIe
3aauu «Ha YacThy;

* pemaTh U OOOCHOBBIBATH CBOE pellleHHEe 3a/iad (BBIACIATh MATEMaTUYECKYH) OCHOBY) Ha
HAXOKJCHUE YaCTH YKCIa M YHCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPO0OH;

* HaXOJMTh IPOLEHT OT YMCIIA, YUCIO MO €ro MPOLEHTY, MPOLEHTHOE OTHOIIEHUE JIBYX YHMCel,
NPOIIEHTHOE CHIDKEHHE WIIM TIPOIIEHTHOE TIOBBINICHUE BEIMYHHEI;

* pemarh 337a4d Ha MPOLEHTHI, B TOM YHCIE CIO0XKHbBIE MPOLEHThI ¢ 000CHOBAaHUEM, HCIIOJIb3YS
pasHbIe CIIOCOOHI;

* pelarh, 0CO3HABaTh U OOBACHATh UICHTUYHOCTD 331a4 pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKH,
Ha JIBIDKEHHE), CBSI3BIBAIOIINX TPH BEJIWYHMHBI, BBIACIATH 3TH BEIMUMHBI U OTHOIICHUS MEXIY
HUMU, TPUMEHATh UX MPHU PEIICHUU 3334, KOHCTPYHPOBaTh COOCTBEHHBIE 3a7aul yKa3aHHBIX
THUTIOB,;

* BJIa/IETh OCHOBHBIMU METOJAMU PELICHHUs 337a4 Ha CMECH, CIIIaBbl, KOHLIEHTPAIUH;

* pemarh 3aJa4d 10 KOMOWHATOPHKE W TEOPHHM BEPOSTHOCTEH Ha OCHOBE HCIIOJNIb30BaHUS
U3Yy4EHHBIX METOZ0B U 0OOCHOBBIBATH PELICHUE;

* pemaTh HECJIIOKHBIC 3a7]a9H 110 MaTEMAaTHIECKON CTaTUCTHKE;

* OBJIQZICBaTh OCHOBHBIMH METOJAaMHU pEIIEHUS CIOXKETHBIX 3a/Ja4: apu(MeTHUecKuMm,
anreOpandeckuMm, mepedopa BapuaHTOB, TEOMETPUICCKAM, TPadUIECKUM, TPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3YUYECHHBIMH CUTYaIUSX.

* WMETh IMPEJCTAaBICHHE O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

* pemrath MpOCTEHIIe KOMOMHATOPHBIE 3a]]a91 METOOM MPSIMOTO M OPTaHU30BaHHOTO Tepedopa;
* IPECTABIATH JAHHBIE B BUIE TAOIUII, TUarpaMM, TpaduKoB;

* yuTaTh UH(MOPMAIIHIO, IPEACTABICHHYIO B BUJI€ TaOJIUIIBL, JUArpaMMbl, rpapuka;

* U3BJICKaTh MHPOPMAIIHIO, IPEJICTABICHHYIO B TA0JINIIaX, HAa AUarpaMMax, rpadukax;

* OTIpEICTISTh OCHOBHBIE CTATUCTUYECKHIE XapaKTEPUCTUKH YHCIOBBIX HA0OPOB;

* OIICHUBATh BEPOSATHOCTh COOBITHSA B MPOCTEHIINX CIy4yasX; * UMETh MPEJCTAaBICHHUE O POJIU
3aKOHa OOJIBIINX YKCENT B MACCOBBIX SIBJICHMSIX;



* ONEPHUPOBATH MOHATUSAMH: CTOJOYAThIE M KPYTOBBIE JUArpaMMbl, TaOJIUIbI JaHHBIX, CpEIHEE
apudMeTHIeCcKoe, MeIMaHa, HauooJbIllee U HAUMEHbIIIEe 3HAYCHHS BBIOOPKH, pa3Max BBIOOPKH,
JHCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE, CIydaiiHasi H3MEHUYHUBOCTb;

* COCTaBJIATH TAOJIMIIbI, CTPOUTH AUArpaMMBbl U rpaUKu Ha OCHOBE JaHHbIX;

* OnepupoBaTh MOHATHUAMHU: (HAKTOPHAT YHWCIA, TEPECTAHOBKHM M COYCTAHUS, TPEYTOJIbHHK
ITackans;

* IPUMEHSATH MPABUIIO TPOU3BEIACHUS IIPU PEIICHUH KOMOMHATOPHBIX 3aa4;

* OIEpUPOBATH MOHATUSAMU: CIy4YailHBIA ONBIT, CIy4YalHBIA BBIOOP, UCIBITAHUE, DJIEMEHTApPHOE
ciydaiiHoe coOBITHE (MCXOJ), KIACCHUYECKOE OIpPENIeIEHUE BEPOSTHOCTH CIYYalHOTO COOBITHS,
orepaluy HaJl CIIy4aliHbIMU COOBITUSIMU;

* MIPEJICTABIATH MH()OPMAIIHIO C TOMOIIBIO KPYTOB Dilsiepa;

* pemiaTh 3aJla4y Ha BEIYUCIICHUE BEPOSITHOCTH C MOACUYETOM KOJIMYECTBA BAPHAHTOB C IIOMOIIIBIO
KOMOWHATOPUKHU.

* OMKCHIBATh OT/EIbHBIC BBIJAIOIINECS PE3yJIbTaThl, OJYUYEHHBIE B X0JI€ PA3BUTUS MAaTEeMaTUKH
KaK HayKH;

* 3HaTh MPHUMEPhl MATEMAaTUYECKUX OTKPBITUA W HUX aBTOPOB B CBSI3U C OTEUECTBEHHOW H
BCEMHUPHOH UCTOPHUEH;

* IOHUMATh POJIb MATEMATHKH B pa3BuTuu Poccuu;

* XapaKTepU30BaTh BKJIA]] BEIIAIOUIMXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKU M MHBIX HAYYHBIX
obracTei.

* BEIOMPATH MOAXOIAIINN U3YYeHHBIA METOJI IUIsl PEIICHUS U3YUYEHHBIX THIIOB MaTEMAaTHYECKUX
3ajady;

* IPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOIIEeH AeHCTBUTEILHOCTH U
MIPOU3BEICHUSAX UCKYCCTBA;

* HCIOJIB3YS N3YYEHHBIE METO/IbI, TPOBOIUTH JOKA3aTEIbCTBO, BBIMIOIHATH OMPOBEPKEHHE;

* BBIOMPATh U3YYEHHbIE METO/IbI M UX KOMOUWHAIINY JJISl PEeLICHUS MaTeMaTHYeCKUX 3a/1ay,

* HCIIONB30BaTh MaTeMaTHYEeCKHE 3HAHUS JUIsl OMHCAHUS 3aKOHOMEPHOCTEH B OKpYXKaromiei
JIeMCTBUTENIBHOCTH M IPOM3BEACHUAX HCKYCCTBA;

* IPUMEHSTH MPOCTEUIIIHE TPOrPAMMHEBIE CPEJICTBA M DJIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMBI
IpY PELIEHUH MaTeMaTHYeCKUX 3ajiau.

B pe3ynbrate u3ydenus Kkypca reomerpuu B 7 — 0 Kiaccax ydamuecs J0JKHBI:

® OO0BSICHATH, UYTO TAKOE OTPE3OK, Iy, YTOJl, Kakhe (PUrypbl Ha3bIBalOTCS PaBHBIMHU, KaK CpaB-
HUBAKOTCS U U3MEPSAIOTCS OTPE3KU U YIVIBI, YTO TAKOE I'PAyC U IpaayCHast Mepa yria, Kakou
YTOJI Ha3bIBAETCS MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEIMHA OTPE3KA U
OuccekTpuca yria, Kakue yriibl Ha3bIBalOTCSl CMEKHBIMHU U KaKU€ — BEPTHUKAIbHBIMU,

e (opMyIHpoOBaTh U OOOCHOBBIBATh YTBEPXKICHHS O CBOMCTBAX CMEXHBIX M BEPTUKAJIBHBIX
YIJIOB;

® OO0BSICHATDH, KaKHe MPSMbIe HA3bIBAIOTCS NEPIIEHIUKYISIPHBIMU;

e (opMynHpoBaTh U 0OOCHOBHIBATH YTBEP)KJICHHE O CBOMCTBE IBYX MPSAMBIX, IEPIEHIUKY-
JISIPHBIX K TPETHEU;

e u300pakaTh U pacro3HaBaTh YKa3aHHbIE MPOCTEHIINEe GUTYpPhI HA YepTexax;

e pemiaTth 3aJla4M, CBA3aHHbIE C STUMU MPOCTEUIIUMU PUTYpaMU;

®  OO0BSICHATH, Kakas (pUrypa Ha3bIBA€TCs TPEYTOJIbHUKOM, YTO TAKOE BEPUINHBI, CTOPOHBI, YTJIbI
U TIEpUMETP TPEYTOJIbHUKA, KAKOW TPEyroJIbHUK Ha3bIBA€TCSl PABHOOEIPEHHBIM U KaKOM —
PaBHOCTOPOHHUM, KaKUE TPEYTOJIbHUKYU HA3bIBAIOTCS PABHBIMY,

e 1300pakaTh U pacro3HaBaTh Ha YepTekKaX TPEYTOJIbHUKU U UX DJIEMEHTHI;

e (QopmynaMpoBaTh U T0KA3bIBATh TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbLHHUKOB,

e OOBSCHSATDH, YTO HA3BIBACTCA MEPHEHIUKYIIPOM, IPOBEIEHHBIM U3 JAaHHOW TOUKH K JIaHHON
MPSIMOM;

e (hopMyIHPOBATh U I0KA3bIBATH TEOPEMY O NMEPIEHIUKYIISIPE K IPIMOH;



OOBSCHSATH, KAKHE OTPE3KH HA3BIBAIOTCS MEAMAHOMN, OMCCEKTPUCOM M BLICOTOM TPEYTrOJIbHUKA;
dbopMynTUpoOBaTh U AOKA3bIBATH TEOPEMBI O CBOMCTBAX PaBHOOEIPEHHOI'O TPEYTOJIbHUKA,
pemiath 3aJadyd, CBSI3aHHBIE C IPU3HAKAMU DPABEHCTBA TPEYIOJbHUKOB M CBOMCTBAMHU
paBHOOEAPEHHOTO TPEYTOJIbHUKA;

(dbopMynHpoBaTh ONpeaeIIeHUEe OKPYKHOCTH,;

O0OBSICHATH, UTO TaKOE IIEHTP, PAANYC, XOpAa U TUaMETP OKPY>KHOCTH;

pemars MpocTEedIIMe 3aJayd Ha IMOCTpoeHue (IOCTPOEHUE YINa, PaBHOIO JIAHHOMY,
MOCTPOCHHUE OWCCEKTPHUCHI YIJia, MOCTPOCHHE MEPIEHAUKYISPHBIX TPSIMBIX, MMOCTPOCHHE
CepeIuHbI OTpe3Ka) U OoJiee CI0KHBIE 3a/1a4H, UCIIOJIb3YIOIUE YKa3aHHbIEe IPOCTeiIne;
COIIOCTABJIATH IOJyYEHHBIN PE3YJIBTAT C YCIIOBUEM 3aa4H;

AQHAJIM3UPOBATh BO3MOKHBIE CIIy4aH;

dbopMynupoBaTh OMpe/iesieHre NapauIeIbHbIX MPSIMBIX;

OOBSCHSATH C MOMOILIBIO PUCYHKA, KaKHe YTJIbl, 00pa30BaHHBIC MIPH MEPECCUCHUH ABYX MpPsi-
MBIX CEKYILEH, Ha3bIBAKOTCS HAKPECT JIEKAIUMHU, KAKHUE — OJHOCTOPOHHUMU U KaKHe —
COOTBETCTBEHHBIMH;

bopMynupOBaTh U AOKA3bIBATH TEOPEMBI, BEIPAXKAIOIINE MPU3HAKU MTAPATIIETBHOCTH JBYX
MPSIMBIX;

OOBSACHSATH, UTO TAKOE AKCUOMbBI T€OMETPUU U KAKH€ aKCUOMBI YK€ UCIIOJIb30BaINCh paHEE;
(GhopMyIUPOBATh AKCUOMY TApAJUICIbHBIX MPSIMBIX U BHIBOJUTDH CIEJACTBUA U3 HEE.
dbopMynupoOBaTh U JOKA3bIBATH TEOPEMBI O CBOMCTBAX MapalICIbHBIX MPSIMBIX, 0OpaTHBIC
TeopeMam O MPU3HAKAX MapauIeIbHOCTH, CBA3aHHBIX C HAKPECT JIKAIIUMH, COOTBETCTBEH-
HBIMH U OJTHOCTOPOHHUMH YTJIAMH, B CBSI3U C 3THUM OOBSCHATH, YTO TAKOE YCIIOBHE U 3aKITIO-
YEeHHE TEOPEMBI, Kakasi TeopeMa Ha3bIBAETCsl 0OPaTHOI 10 OTHOILIEHUIO K JAHHOW TEOpEME;
OOBSACHSATH, B UEM 3aKJIIOYAETCSI METO/1 JOKA3aTeIbCTBA OT POTUBHOIO: (DOPMYJIUPOBAThH U
JIOKa3bIBaTh TEOPEMBI 00 YIjIaX ¢ COOTBETCTBEHHO MapajuIeIbHBIMU U MEPIEH UK YISIPHBIMU
CTOpPOHaMU;

MPUBOJIUTH TPUMEPHI UCIIOJI30BaHUS ATOI0 METO/IA;

pemaTh 3aJ1a4i Ha BBIUYMCIIEHUE, JOKA3aTeIbCTBO U IIOCTPOEHUE, CBA3aHHBIE C MTapaJlIeib-
HBIMU TIPSIMBIMH;

dbopMynUpOBaTh U AOKA3bIBATH TEOPEMY O CYMME YTIJIOB TPEYTOJIbHHUKA U €€ CIECTBUE O
BHEIITHEM YTJIE TPEYroJIbHUKA, TPOBOJUTH KJIACCU(DUKAINIO TPEYTOILHUKOB TI0 yIiaMm;
(GbopMyIUpOBATh U AOKA3bIBATH TEOPEMY O COOTHOIIEHMSIX MEXJly CTOPOHAMU U YTiIaMH Tpe-
yroJibHHUKa (MPsIMOE U 0OpPAaTHOE YTBEPKIEHUS) U CIEJICTBUS U3 He€, TeOpeMy O HEpaBeH-
CTBE TPEYTOJIbHUKA;

dbopMynUpOBaTh U JOKA3bIBATH TEOPEMBI O CBOMCTBAX MPSMOYTOIBHBIX TPEYTOJbHUKOB
(IpAMOYTOJBHBIN TPEYTONBHUK C YriioM 30°, MpU3HAKK paBEHCTBA MPSIMOYTOIBHBIX Tpe-
YTOJIbHUKOB);

bopMyIHUpOBaTh OMPEIEIICHUs PACCTOSHUS OT TOYKHU J0 TIPSIMOMU, pPACCTOSTHUS MEXKTy Mapai-
JeNbHBIMU MPSAMBIMU;

pemars 3aa4y Ha BBIYMCIIEHUS, JO0KA3aTeIbCTBO U IOCTPOEHHUE, CBA3AHHBIE C COOTHOLICHU-
SIMU M€Ky CTOPOHAMH U yTJIAMH TPEYTOJIbHUKA U PACCTOSTHUEM MEXKIY MapalieTbHbIMU
MPSIMBIMH, TIPU HEOOXOJUMOCTH TIPOBOIUTH IO X0y PEIICHUs JOMOJHUTEIbHBIEC TTOCTPOE-
HUs1, CONIOCTABIIATH MOJYYEHHBIN PE3yJbTaT C YCIOBUEM 33a/1a4H, B 3a/1a4axX Ha MOCTPOCHUE
HCCIIEI0BATh BO3MOKHBIE CllyYau;

OOBSCHSTH, UTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €0 BEPITUHBI, CMEKHBIE CTOPOHBI, THAro-
HaJIM, U300paxkaTh U Paclo3HaBaTh MHOTOYTOJIbHUKY Ha YepTEkKax;

MOKA3bIBATh JIEMEHTHI MHOTO YTOJIbHUKA, €T0 BHYTPEHHIOIO U BHEUTHIOIO 00JIacTH;
dbopMynTHUpoOBaTh OMpeiesieHNe BRIITYKIOT0 MHOTOYTOJIbHUKA,

M300paxaTh U PacIiO3HABATH BBIMYKIIbIC U HEBBIMYKIIbIC MHOTOYTOJILHUKH;



(dbopMyIHpOBaThH M JOKa3bIBATh YTBEPHKIECHUS O CYMME YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
¥ CyMME €r0 BHEIIHUX YTJIOB,;

OOBSACHATH, KAKHE CTOPOHBI (BEPIIUHBI) YETHIPEXYTOJIbHUKA HAa3bIBAIOTCS IPOTHUBOIOJIOXK-
HBIMH;

dbopMynupoBaTh ONpeesieHns napauieorpaMma, Tparnelunn, paBHOOSIPEHHON U PSMO-
YrOJIbHOM Tparenuii, npsMoyrojibHuKa, poM0a, KBajapara;

n300paxkaTh U Paclio3HaBaTh 3TH YETHIPEXYTOIbHUKHY,;

(dbopMyIHpOBaThH M JOKa3bIBATh YTBEPKICHHUS 00 UX CBOMCTBAX M MPU3HAKAX;

pelaTh 3aJja4y Ha BBIYUCIIEHUE, 10Ka3aTeIbCTBO U IOCTPOCHUE, CBSA3AHHBIE C ’TUMU BH-
JTaMH YEThIPEX YT OJIbHUKOB,

OO0BSACHSATH, KAKHE JABE TOUKU HA3bIBAIOTCS CUMMETPUUYHBIMU OTHOCUTEIHHO MPSIMOU
(TOuKM), B KAKOM ciry4yae (purypa Ha3pIBae€TCsl CAMMETPUYHON OTHOCHTEIBHO MPSMON
(TOYKH) ¥ 9TO TaKOE OCh (IIEHTP) CUMMETPHUH (DUTYPHI;

IPUBOJIUTH IpUMEPHI GUTYp, 00Ia1at0IIUX OCEBOM (LIEHTPAIBLHOW) CUMMETpPHUEH, a TAaK¥Ke
IIPUMEpPBI OCEBON U LIEHTPAIbHONW CUMMETPUI B OKpPY>KatoIllell HaC 00CTaHOBKE;
OOBSACHSATH, KaK MIPOU3BOJUTCS U3MEPEHHUE TUIONIAIeli MHOTOYTOJIbHUKOB, KAKUE MHOTO-
YTOJIbHUKH Ha3bIBAIOTCSI PABHOBEJIMKUMH U KAKUE — PAaBHOCOCTABICHHBIMU;
(GopMyIMpOBaTh OCHOBHBIE CBOMCTBA IUIOMIAAEH U BBIBOAUTH C UX TOMOIIBIO (POPMYIIbI
ioniaiel NpsIMOYyrojibHUKa, apajuiesiorpaMma, TpeyTrolbHUKA, TPaleIuH;
dbopMynupoBaTh U AOKA3bIBATH TEOPEMY 00 OTHOIICHHH IJIOLIAIeH TPEYTOJIbHUKOB, HMEIO-
[IMX IO PAaBHOMY YTIIY;

dbopmynupoBaTh U JOKa3bIBaTh Teopemy lludaropa u oOparnyto e,

BBIBOAMTH (hopMyity ['epoHa [uis ruiomaay TpeyrojibHuKa,

peliaTh 3aa41 Ha BRIYUCIICHUE U JI0Ka3aTeNbCTBO, CBA3aHHbBIE C (POpMyIaMu MIIOImaei u
teopemotii [Tudaropa,

OOBSACHATH OHATHE IPONOPIHUOHATIBHOCTU OTPE3KOB;

bopMyIUpPOBaTh OMPEACIICHHS TTOIOOHBIX TPEYTOJIBHUKOB U KO puIimenTa mnoaooms;
(GbopMyIUPOBATh U I0KA3bIBATh TEOPEMBI: 00 OTHOIIEHUH TIJIOMIAIeH TTOAOOHBIX TPEYTOJIb-
HUKOB, O IPU3HAKaX MOJ00MS TPEYroJbHUKOB, O CPEeIHEN JIMHUU TPEYToJIbHUKA, O Tepece-
YEHUH MEJMaH TPEYroJIbHUKA, O IPONIOPLUOHAIBHBIX OTPE3KaxX B MPSIMOYTOJIBHOM Tpe-

YT OJIbHUKE;

OOBSICHATB, UTO TAKOE METOJ MOI00MS B 33/1a4ax Ha MOCTPOCHUE, U IPUBOINUTH IPUMEPHI
IIPUMEHEHHUS 9TOr0 METO/1a,;

OOBSACHATH, KAK MO’KHO HCIIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYTOJIbHUKOB B H3MEPUTEIb-
HBIX paboTax Ha MECTHOCTH,

OOBSACHATH, KaK BBECTU MOHATHE M0100U JUIsl TPOU3BOJIBHBIX PUTYD;

bopMynupoBaTh OMpEENICHNS U WILTIOCTPUPOBATH MOHATHS CUHYCA, KOCUHYCA U TaHT€HCca
OCTPOTO yrjia MPSMOYTOJIbHOTO TPEYrOJbHUKA;

BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U 3HAUEHUS CUHYCA, KOCUHYCA U TaH-
reHca ais yrioB 30°, 45°, 60°;

pelaTh 3a7a4u, CBA3aHHbIE C [101001eM TPEYroJbHUKOB, /IJIsl BEIYMCIICHUS 3HAYE€HUI TPUTO-
HOMETPUYECKHUX (PYHKIUI HCIOIb30BaTh KOMIIbIOTEPHBIE TPOTPAMMBI,

MCCJIE0BATh B3aUMHOE PACIIONIOKEHHUE MPSIMOU U OKPYKHOCTH;

(dopMyIHpOBaTh OIpeesIEHUE KacaTeIbHOW K OKPY>KHOCTH,

(bopMyIHUpPOBATh U I0KA3bIBATh TEOPEMBI: O CBOWCTBE KacaTEIbHOM, O IPU3HAKE KacaTeb-
HOM, 00 OTpe3Kax KacaTeNlbHbIX, TPOBEAEHHBIX U3 OJHON TOUKH;

(GopMyIHpOBaTH MOHATHS LIEHTPAIBLHOTO YIJIa U TPayCHONW MEPhI TyT'H OKPYKHOCTH;
(bopMynHupoBaTh M JOKa3bIBaTh TEOPEMBI: O BIUCAHHOM YTJIE, O IPOM3BEAECHUHU OTPE3KOB I1e-
peceKaronmxcs Xopa;
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dbopMyITHUpPOBATh U JOKA3BIBATH TEOPEMBI, CBS3aHHBIE C 3aMEUaTEIIbHBIMU TOYKAMH Tpe-
YTOJBHUKA: O OMCCEKTpHUCE yria U, Kak CIEJCTBUE, O MePEeCeUYeHNN OMCCEKTPUC TPEYTOIIb-
HUKA; O CEPEAMHHOM MEPIEHANKYISPE K OTPE3KY H, KaK CIEACTBHE, O IEPECCUCHUU cepe-
JUHHBIX MTEPIICHIUKYIISIPOB K CTOPOHAM TPEYTOJbHUKA; O MIEPECEYCHUHN BBICOT TPEYTOJIb-
HUKA,

(bopMyIUPOBATh ONPEACIICHHS OKPYKHOCTEH, BIMCAHHOW B MHOTOYT'OJIbHUK W OTTMCAHHOU
OKOJIO MHOTOYTOJIbHUKA,

(GhopMyIUPOBAThH U JOKA3BIBATH TEOPEMBI: 00 OKPYKHOCTHU, BIIUCAHHOW B TPEYTOJIbHHUK;

00 OKPYKHOCTH, OITMCAHHOW OKOJIO TPEYTOJbHUKA; O CBOHCTBE CTOPOH OIMHMCAHHOTO YEThI-
PEXYTOJIbHUKA; O CBOMCTBE yIJIOB BIUCAHHOTO YETHIPEX YrOJbHUKA,

peliaTh 3aa41 Ha BRIYUCIICHUE, JI0KA3aTeIbCTBO U MTOCTPOCHHE, CB3AHHBIE C OKPYKHO-
CTBIO, BIIUCAHHBIMHU U OMMCAHHBIMU TPEYTOJIbBHUKAMU M YETHIPEX YT OJIbHUKAMH,
MCCJIEI0BAaTh CBOMCTBA KOH(UTYpaIIHid, CBSI3aHHBIX C OKPY)KHOCTBIO, C IIOMOIIBIO0 KOMIThIO-
TEePHBIX MIPOrpamwm,

(bopMyIMPOBAThH OMPECIICHUS U HILTIOCTPUPOBATH MOHATHS BEKTOPA, €0 JUTHHBI, KOJUTHHE-
apHBIX U PaBHBIX BEKTOPOB;

MOTHUBHPOBATh BBEACHHUE MOHATHH U JCHCTBHI, CBA3aHHBIX C BEKTOPAMH, COOTBETCTBYIO-
HIMMH IPUMEPAMH, OTHOCSIIUMUCS K (PU3HUECKUM BEKTOPHBIM BEJIMUYUHAM,

MIPUMEHSATH BEKTOPHI U JICUCTBUS HAJ HUMH IPH PEIICHUH T€OMETPUYECKUX 33714,
OOBSACHATH ¥ WIUTFOCTPUPOBATH MOHSITUS MPSMOYTOIBHON CUCTEMBI KOOPAUHAT, KOOPAUHAT
TOYKH U KOOPJIMHAT BEKTOPa,

BBIBOJIUTH Y MCIIOJIH30BATh IPHU PEIICHUH 33124 (POPMYIIbI KOOPIAMHAT CEPEIUHBI OTPE3Ka,
JUTHHBI BEKTOPA, PACCTOSTHUS MEX/Ty JIBYMs TOUKAMH, YPAaBHEHUS OKPYKHOCTH H MPSIMOI;
bopMyITUpOBaTh U WILTIOCTPUPOBATH OIMPEICICHHS CUHYCa, KOCUHYCA, TAHT€HCA M KOTaH-
rexca yrios ot 0 1o 180°;

BBIBOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO M (POPMYJIBI IPUBEICHNUS
(GopMyITUPOBATh U JTOKA3BIBATH TEOPEMBI CHHYCOB U KOCHHYCOB, IPUMEHSTH HX TIPU Pelle-
HUU TPEYTOJIbHUKOB;

OOBSACHSATH, KaK UCIIOJIB3YIOTCSI TPUTOHOMETPUYECKUE (DOPMYITBI B H3MEPHUTEIBHBIX paboTax
Ha MECTHOCTH,

dbopMynupoBaTh OMpEIeNICHHUs yIiia MeXAY BEKTOPAMHU U CKAISIPHOTO MPOU3BEIECHUS BEKTO-
pOB,;

BBIBOJIUTH (DOPMYITY CKISIPHOTO IPOU3BEICHHS Yepe3 KOOPMHATHI BEKTOPOB,;
dbopMyIpoBaTh 1 00OCHOBBIBAThH YTBEPHKJICHUE O CBOMCTBAX CKAJISPHOTO POU3BEICHUS;
UCIIOJIb30BATh CKASIPHOE MPOM3BECHIE BEKTOPOB MPH PEIICHUH 33]1aY;

(bOopMyIMPOBATH OTPEIeIICHNE TPABIILHOTO MHOTOYTOJILHUKA,

(dbopMyITHUpOBaTh U JOKA3bIBATH TEOPEMBI 00 OKPYKHOCTSX, OMMCAHHOW OKOJIO MPaBUIHHOTO
MHOTOYTOJIbHUKA U BIIUCAHHOW B HETO,

BBIBOJIUTh M  HWCIOJB30BaTh (QOPMYJIBI IS BBIYUCICHUS IUIOIIATU  TPABHILHOTO
MHOTOYTOJIbHUKA, €T0 CTOPOHBI U PAJINyca BIIUCAHHOW OKPYXHOCTH

peliaTh 3a7a491 Ha TTOCTPOSHUE MPABUIBHBIX MHOTOYTOJIbHUKOB,

OOBSCHSTH IOHATHUS JUTMHBI OKPYKHOCTHU U TUIOIIAIU KPYTa,

BBIBOJIUTEH ()OPMYIIBI [Tl BEIYUCIICHHS! THHBI OKPY>KHOCTH U JUTUHBI AYTH, TUTOIIAIA KpyTa U
TUIOIIA/IA KPYTOBOTO CEKTOPA;

MPUMEHSTH 3TH (POPMYJIBI IIPU PEIICHUH 33139,

OOBSCHSATH, UTO TAKOE 0TOOpaKEHHE TIIOCKOCTH Ha Ce0sl U B KAKOM CTy4ae OHO Ha3bIBAETCS
IBIKEHUEM IIJIOCKOCTH,

OOBSACHSATH, UTO TAKOE OCEBas CAMMETPHS, IIEHTPATbHAS CHMMETPHSI, TAPAJLICIIBHBIN TIepe-
HOC ¥ TIOBOPOT;

000CHOBBIBATh, UTO ATU OTOOPAKEHUS TIIOCKOCTH HA Ce0sI SIBISIFOTCS IBIKEHUSIMU;
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® OO0BSCHATH, KAKOBA CBA3b MEXKY JBMKEHUSIMH U HAJTOXKEHUSIMU,

® JUIIOCTPUPOBATh OCHOBHBIE BU/IbI JBM)KEHUH, B TOM YHCJIE C IIOMOLIbIO KOMITBIOTEPHBIX
IpOrpamm;

e OOBSCHSATBH, UYTO TAKOE MHOTOIPAaHHHK, €r0 TpaHu, pédpa, BEpIINHBI, TUaroOHa N, KaKoil MHO-
TOTrPAaHHUK Ha3bIBAETCS BBIMYKJIBIM, YTO TAKOE N-yrojibHAs NpU3Ma, €€ OCHOBaHUs, OOKOBBIE
rpaHy U 60KOBBIE pEOpa, Kakasl MpU3Ma Ha3bIBAE€TCs MPSAMON U Kakasi — HAKJIOHHOM, 4TO Ta-
KO€ BBICOTA IIPU3MBbI, KaKasi IIpU3Ma Ha3bIBAETCs NapasuIeIeNUIeI0M U KaKoW rapaliieienu-
e/l Ha3bIBAETCSl IPSIMOYTOJIbHBIM,;

e (opMyaHpoOBaTh U OOOCHOBHIBATh YTBEPXKICHHS O CBOMCTBE AMaroHalel mapaiesenumneaa
Y 0 KBaJlpaTe JUaroHaJy NpsIMOYTOJIbHOTO NapajuiesenuIea;

e OOBACHATH, UTO TaKOE 00BEM MHOIOI'PAHHHKA,

e  BBIBOJUTSH (C momolubto npuHuuna Kasansepu) popmyny o0bEMa npsMOYyroabHOIo napail-
aenenunena. o0bsICHATh, KAKOM MHOIOIPaHHHUK Ha3bIBA€TCS MUPAMHJION, YTO TAKOE OCHOBA-
HUE, BepLIMHA, OOKOBbIE I'paHU, OOKOBbIE pEOpa U BbICOTA MUPAMUbI, KaKas MHpamMuia
Ha3bIBAETCs IPABUIILHOMN, YTO Takoe arnodema MpaBUIbHON MUPaMU/Ibl, IPUBOIUTH (Gop-
MyJly 00b€Ma MUPAMU/[IBI;

e OOBACHATbH, KAKOE TEJIO HA3bIBAETCS LIMJIMHIPOM, YTO TAKOE €0 OCh, BBICOTA, OCHOBAHUS,
paaunyc, 00KoBasi HOBEPXHOCTh, 00pa3yrolue, pa3BéPTKa OOKOBOM OBEPXHOCTH, KAKUMU
(dbopMynaMu BeIpakaroTcsi 00bEM U IUI0IIA b OOKOBOM MOBEPXHOCTH LIWIIMH/IPA,

® OO0BSICHATDH, KAKOE TEJIO HA3bIBAETCS KOHYCOM, UTO TaKOE€ €ro OCh, BBICOTA, OCHOBAHUE, OOKO-
Basl IOBEPXHOCTh, 00pa3yrollre, pa3BEPTKa OOKOBON NOBEPXHOCTH, KAKUMU (hOpMyJIaMu
BBIpa)KAIOTCsl 00BbEM KOHYCa U IIOLIa/ (b OOKOBOW OBEPXHOCTH;

e OOBACHSTD, KaKasi IOBEPXHOCTh HA3BIBACTCS CPEPOi M KaKOE TEJIO HA3hIBACTCS IIAPOM, YTO
TaKoe pajguyc u auameTp chepsl (11apa), KaKUMU GopMyIaMH BbIpakatoTcst 00bEM 11apa u
1016 chepsl;

e n300pakaTh U pacro3HaBaTh HA PUCYHKAX MPU3MY, apajuieienunel, TupaMuay, HHUIAHID,
KOHYC, 11ap;

COIAEPXAHUE ITIPEAMETA MATEMATHKA

Anzebpa

Paunonanbﬂme qucJja. MHO)KeCTBO paI_[I/IOHaJ'IBHBIX YHUCCII. CpaBHeHI/Ie paI_II/IOHaJ'ILHBIX YHUCCII.
I[eﬁCTBHH C paI_[I/IOHaJ'IBHLIMI/I YyucJiamMu. HpeI[CTaBJ'ICHI/IC paI_II/IOHaJ'ILHOFO qyucia ﬂeCﬂTHQHOﬁ ,[[pO—
ont0. Mpparmmonanbusie yucna. [lonstue uppanmoHaibHoro umcia. PacmosnaBanue upparmo-

HANBHBIX YHCENL. IIpUMeps! 10ka3aTenbeTB B anrebpe. MppamuonansHocTh yncna V2. [Ipuvene-
Hue B reomeTpuu. CpaBHEHHE UPPALMOHATIBHBIX Yncesl. MHOKECTBO JEeHCTBUTENbHBIX YHCET.
YucinoBble 1 OyKBeHHbIe BbIpaskeHHsi. BblpakeHue ¢ nepeMeHHOH. 3HaueHHE BBIPAKEHUS.
IToncranoBKka BbIpaKeHUI BMeCTO nepeMeHHBIX. Llenble BelpakeHns. CTEneHb ¢ HaTypaJbHBIM
nokasaresnem u e€ cBoiicTBa. [IpeoOpa3oBanus BbIpaKe€HUI, COEPIKALUX CTENEHH C HATypasib-
HBIM TIoKa3aresieM. OHouseH, MHOTOWIeH. JIeCTBUS ¢ OTHOWICHAMH M MHOTOWICHAaMH (CJI0XKe-
HUE, BBIUMTAaHUE, YMHOXKeHUue). DopMysbl COKpalIEHHOIO YMHOXKEHHUS: Pa3HOCTh KBaJpaToB,
KBaJIpaT CyMMBbI U KBaJpaT pazHOCTU. Pa3noxkeHne MHOrOWwIeHa Ha MHOXKUTENU: BbIHECEHHE 00-
[IET0 MHOXHTENS 32 CKOOKHU, TPYNIIHUPOBKA, MPUMEHEHHE POPMYI COKPAIIEHHOTO YMHOKEHUSI.
KBanpaTHslii TpEXUiIEeH, pa3ioKEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIH.
JIpo0HO-panuoHa/IbHbIe BbIpaxkeHusi. CreneHb C IenbIM MokazateneMm. [IpeoOpazoBaHue
JpOOHO-TMHENHBIX BBIPAKEHUI: CIIOKEHHE, YMHOXKEHUE, JeieHne. Anredpandeckas 1poos. Jlo-
MyCTUMbIE 3HAaYEHHUS TIEPEMEHHBIX B JIPOOHO-PALMOHANBHBIX BhIpaXeHUax. CokpalieHue anreo-
panueckux apo0Oeit. [IpuBenenue aaredpanueckux Ipobdeit k oOiieMy 3HameHaTeno. JlefdcTBus ¢
anreOpanyecKUMH JpOoOSIMU: CI0KEHUE, BHIUMTAHHE, YMHOKEHHUE, JieJIeHHE, BO3BEACHUE B CTE-
nenb. [IpeoOpa3oBanue BeIpaXEHUH, COAEPIKAIINX 3HAK MOTYIIS.
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KBaaparnbie kopHu. AprudMeTHYECKUA KBaIpaTHBIN KopeHb. [I[peodpazoBaHue BeIpakeHHH, CO-
JIepKAIUX KBaJApAaTHbIE KOPHU: YMHOXXEHUE, JECJICHHUE, BBIHECEHUE MHOXUTENS U3-TI0J 3HAKa
KOpH$1, BHECEHHE MHOXUTEIS O] 3HAK KOPHSI.

PagencrTBa. YnciioBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO C MEpEeMEHHOM.
Ypasuenus. [lonsaTus ypaBHeHus U KOpHA ypaBHEHHUs. [IpencraBieHne 0 paBHOCUIBHOCTH ypaB-
HeHuil. O0nacTh onpeseneHus ypaBHeHuUs (00JIaCTh JOMYCTUMBIX 3HAYSCHUH MIEPEMEHHON ).
JIuneiiHOe ypaBHEeHHE M ero KOPHU. PenieHue TuHENHbIX ypaBHEHMN. JIMHENHOE ypaBHEHHE ¢
napametrpoM. KosimuecTBO KOpHEH JIMHEMHOTO ypaBHEHUS. Pellienue TMHENHbIX YpaBHEHUH C Ma-
paMeTpoM.

KBaaparHoe ypaBHeHue H ero KopHu. KBaaparueie ypaBHeHus. HenonHele KkBajpaTHbIe ypaB-
HeHUdA. JIMCKPUMMHAHT KBaJApaTHOro ypaBHeHHsA. Dopmyisia KOpHEHW KBAaJpaTHOIO YpaBHEHUS.
Teopema Buera. Teopema, oOpaTHas Teopeme Buera. Perenne kBaapaTHbIX ypaBHEHUN: UCIIOJIb-
30BaHue (HOPMYIIbI JI HAXOKIEHUS KOPHEH, rpadueckuii MeTo/1 pelieHus, pa3ioKeHne Ha MHO-
JKUTEIH, T0I00p KOpHEH ¢ ucoib3oBaHueM TeopeMbl Buerta. KonnuecTBo kopHel KBapaTHOTO
YpaBHEHUS B 3aBUCUMOCTH OT €ro IUCKpUMHUHaHTa. bukBajpaTHble ypaBHEHUs. Y paBHEHMS, CBO-
JSLIMeEcs K IMHEWHBIM U KBaJlpaTHbIM. KBaipaTHbIE ypaBHEHHUS C TapaMETPOM.
JlpoOHoO-panuoHaIbHbIe ypaBHeHUsl. PemeHue mpocTedmmx ApoOHO-TUHEHHBIX YpaBHEHHIA.
Pemennie npoOHO-pallMOHANBHBIX YpaBHEHUN. MeToAbl pelieHusl ypaBHEHUIH: METOAbl PaBHO-
CWJIBbHBIX NMPeoOpa3oBaHMi, METO/ 3aMEHbI IIepeMeHHOM, rpaduueckuil Meton. Mcnons3oBanue
CBOICTB (yHKIMI TIpu pelieHur ypaBHeHui. [Ipocreiinne uppainroHanibHbe ypaBHEHUS BUIA

Vf(x) = a, \/ flx) = \/ g(x). YpaBHenus Buia X" = a . YpaBHEHHS B LICJIbIX YHCIIAX.
Cucrembl ypaBHeHHil. YpaBHEHHE C ABYMs IIEpEMEHHBIMU. JInHENHOEe ypaBHEHHE C ABYMsI Iie-
pemeHHbIMU. [Ipsimast kak rpaduyeckass UHTEPIIPETALUs JIMHEHHOTO YpaBHEHUsI C IBYMS Iepe-
MeHHbIMU. [ToHsATHE cUCTEMBI ypaBHEeHUI. Pemenue cuctemMel ypaBHeHUA. MeTObI pEeIICHUs] CH-
CTEM JIMHEHHBIX YPaBHEHU ¢ JBYMsI IEPEMEHHBIMU: TpaUUeCKUl METO, METO/]I CII0KEHHUSI, Me-
TOJ1 o/iIcTaHOBKU. CHUCTEMBI JIMHEWHBIX YPAaBHEHUH C TapaMeTPOM.

HepagencrBa. Yncnossie HepaBeHcTBa. CBOMCTBA YHCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBe -
BOCTH HEPABEHCTB ITPH 3aJaHHBIX 3HAYCHMSIX ITepeMeHHbIX. HepaBeHncTBO ¢ nepemenHoi. Ctporue
U HecTporue HepaBeHCTBa. O0IacTh onpeaesieH!sl HepaBeHCTBa (00J1aCTh TOMYCTUMBIX 3HAUCHUN
nepeMeHHoil). Pemenne nuHeiiHbIX HepaBeHCTB. KBagpaTHOE HepaBEeHCTBO U ero pemieHus. Pe-
IIEHUE KBaJPaTHBIX HEPaBEHCTB: UCIOJIb30BAaHUE CBOMCTB U rpaduka KBaapaTUYHON QyHKIMH,
METOJl MHTEPBAJIOB. 3allUCh PELICHUs KBaJIpaTHOTO HEPABEHCTBA. Pelienne nemsix 1 IpoOoHo-pa-
LIMOHAJIbHBIX HEPABEHCTB METOJOM NHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHCTEMBI HEPAaBEHCTB ¢ OJHOW IEpeMeHHOM. PemeHne cucreM Hepa-
BEHCTB C OJTHOW NMEepPEeMEHHON: TMHEHHBIX, KBaJpaTHBIX. 300paxeHne peleHns cCucTeMbl Hepa-
BEHCTB Ha YMCJIOBOH MPsAMOM. 3aliCh PEIIEHNs CUCTEMBI HEPABEHCTB.

ITonsitue ¢pyHknum. J[ekapToBbl KOOPAUHATHI Ha TNIOCKOCTH. POPMUPOBAHKE MTPEICTABICHUM O
MeTanpeMETHOM MOHITUU «KOOpAUHATHDY. CriocoObl 3agaHus QYHKIUI: aHaTUTHYECKUH, Tpa-
budeckuii, Tabnuunbii. ['padux pynkuun. [Ipumeps! GyHKIIUHN, MOTy4aeMbIX B IIpoliecce uccie-
JIOBaHMSI Pa3IMUHBIX pealbHbIX IPOLECCOB U peIlIeHus 3a7a4. 3HaueHne PyHKIHUH B ToUuKe. CBOM-
cTBa (pyHKUMH: 001aCTh ONPEIENeHNs, MHOXKECTBO 3HAUEHUM, HYJIU, TPOMEXYTKH 3HaKOIIOCTOSH-
CTBA, YETHOCTH/HEUETHOCTD, MPOMEKYTKH BO3pACTaHMsI U YObIBaHUS, HAaUOOJIbIlIee U HAaUMEHbIIIee
3HaueHus. MccnenoBanue Gpynkuuu no e€ rpapuxy. [Ipeacrapnenue 06 acumnrorax. Hernpepois-
HocTh pyHKuMHU. KycouHo-3anaHHble QyHKIIUH.

JInneiitnas pynkuus. CoiicTBa u rpapuk JIuHEeHHON QYHKIUU. YTIOBOM KOAPHUIIUEHT MPSIMOH.
Pacnionoxxenne rpaduka muHEHHON (YHKIIMK B 3aBUCUMOCTH OT €€ yrioBoro ko3 QGuineHTa u
cBoOotHOTO WieHa. Haxoxxnenne ko3P huIMeHToB TMHEHHON (PYHKITUN 1O 3aJaHHBIM YCIIOBHSIM:
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IIPOXOXKACHHUE IPAMOM Yepe3 IBE TOUKH € 3aJaHHBIMU KOOPANHATAMH, TPOXOKICHHUE IPSIMON de-
pe3 JaHHYIO TOUKY U [apajuIeIbHO JAHHOU MIPSMOM.

KBaaparuunas ¢pyukuus. Coiicta u rpaduk kBagparnunoil pynkuu (mapadossr). [Toctpoe-
HUe rpaduka KBaapaTHuHOW (yHKIMK 10 ToukaM. Haxoxxaenue Hynel KBaapaTHIHOW (QyHKIIHH,
MHO’KECTBA 3HAYEHM, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
OoOpaTHasi NPoNOPUMOHAJILHOCTh. CBOWCTBA PYHKIIUU Y = S ['unepOomna.

I'paduxku pynkumii. [Ipeodbpazosanue rpaduka ¢ynknuu y = f (X) a1 nmoctpoeHus rpagukos
dynkumii Buna y = af (kx + b) + ¢. ['paduxu dpynkimii y:a+£, y = Vx,y=13x,y=|x|.
ITocaenoBaTeqbHOCTH M IPOrpeccuu. Yucnosas nocienoBareabHoCTh. [Ipumeps! YucI0BbIX 10-
ciefoBaTeNbHOCTe. beckoHeuHble mocienoBaTeabHOCTH. ApudmMmerndeckas mporpeccus U eé
cBoicTBa. ['eomeTrpuueckas nporpeccusi. @opmysna o0IIEro 4jieHa U CYMMbI N MEPBBIX WICHOB
apru(METHUECKON U TeOMeTpUYEeCcKOi mporpeccuii. CXoIsIascs reoMeTpuuecKast porpeccus.
3agauu Ha Bce apudMeTHyecKue AecTBU. PellieHne TeKCTOBbIX 3a1a4 apu(pMETUUECKUM CIIO-
cobom. VMcnonp3oBanue TabIuL, CXeM, YepTeKeH, IPYTUX CPEACTB MPEACTABICHUS TaHHBIX IIPU
peLIeHNH 3a]1a4.

3agauu HA MOKYINKH, IBH:KeHUe U padoTy. AHanU3 BO3MOXHBIX CUTyalluld B3aUMHOI'O pacro-
JI0’)KeHUsI OOBEKTOB MPU UX JBUKEHHH, COOTHOLIEHUS O0BEMOB BBIIOJHAEMBIX PaOOT MPH COB-
MECTHOM padoTe.

3agauyu Ha yacTH, 10J14, IPOUEHTHI. PerieHne 3a1a4 Ha HaX0XKACHUE YacTH YKCIIa U YUCa 10
ero yactu. Pemenue 3aga4 Ha npoueHTsl U 1oiud. [Ipumenenne nponopuuil npyu penieHuy 3anad.
Jlornyeckue 3aga4u. Pemenne sornyeckux 3ajad. Pelmenue 1oruueckux 3azad ¢ oMoOIIbIO Ipa-
¢doB, TabuII.

OcHOBHBIE MeTO/IbI pellIeHHsl TEKCTOBBIX 3a/1a4: apu(pMeTUUECKH, alredpandeckui, nepedop
BapuaHTOB. [lepBUUHBIE MTPECTABICHHS O APYIUX METOJaX pelleHus 3ajay (reoMeTpHuuecKue u
rpadu4ecKrue METO/IbI).

Crarucruka. TabnuuHoe U rpaduueckoe NpeAcTaBlIeHue JaHHbIX, CTOJI0YaThie M KPYroBbIe A1a-
rpaMMBbl, TpaQuKH, IPUMEHEHUE AUarpamMm U rpaduKoB JUis OMMCAaHUS 3aBUCUMOCTEN peabHbIX
BEJIMYMH, U3BJIeUeHHe HHpopMaluy U3 TaliMll, auarpaMMm U rpadukoB. OnucarenbHble CTaTH-
CTMUECKHE ITOKa3aTeNIl YUCIOBBIX HAOOPOB: cpeHee apudMeTHuecKkoe, MeinaHa, Haubospliee u
HauMeEHbIlIee 3HaUYeHUsA. Mepbl pacCEeMBaHUsA: pa3Max, AUCIEPCHUS U CTaHAAPTHOE OTKIOHEHHE.
CrnyuaiiHas U3MEHUMBOCTB. MI3MEHYMBOCTD Npu U3MepeHusix. Pemaromue npasuna. 3akoHOMeEp-
HOCTH B U3BMEHUYMBBIX BEIMUMHAX.

Cayuaiinblie co0bITHAI. CiTy4aiiHbIE ONBITHI (KCIIEPUMEHTHI), 3JIEMEHTApHBIE CIyyaliHble COObI-
Tus (Mcxonbl). BeposiTHOCTH 35eMeHTapHBIX cOOBITHN. COOBITHS B CITy4allHBIX SKCIIEPUMEHTaX U
0JIarONPHUATCTBYIONINE AJIEMEHTapHbIE COOBITHA. BeposaTHocTH ciydaliHBIX COOBITHI. OMBITHI ¢
PaBHOBO3MOXHBIMU AJIEMEHTapHBIMU cOOBITUAMU. Kiaccuueckne BEpOSATHOCTHBIE OIBITHI C UC-
MOJIb30BaHWEM MOHET, KyOuKoB. [IpencraBnenue coObITHH ¢ TTOMOIIBIO Auarpamm Ditnepa. [1po-
THUBOIOJIOKHBIE COOBITHSA, 00beTUHEHHE U NTepeceueHue coObITHil. [IpaBuio cioxxenus BeposTHO-
creit. Criyqaitasiii BeIOOD. [IpencraBienue sxcnepuMenTa B BUe AepeBa. HezaBucumbie COOBITHSI.
YMHOKEHHE BEepOsITHOCTEN He3aBUCUMBIX cOObITUH. [locienoBarenbHble HE3aBUCUMBIE HCTIBITA-
Hus. [IpencraBnenue o HE3aBUCUMBIX COOBITHSIX B )KH3HHU.

JJieMeHThI KOMOMHaTOpuKH. [IpaBuiio yMHOXKEHHUs, IepecTaHOBKH, (pakropuan uyncna. Couera-
HUS ¥ 9HcI0 coueTannid. @opmyiia yncna couetanuit. Tpeyronpauk [ackains. OnbIThI ¢ OOJIBIINM
YHCIOM PAaBHOBO3MOXKHBIX AJIEMEHTApHBIX COOBITHH. Bblumciienue BeposTHOCTEH B ONBITaX C
npUMeHeHHeM KoMOUHATOpHBIX (hopmyi. Mcnbitanus bepuymu. Yenex u Heynada. BepostHoctu
cOOBITHI B cepuu UcnibITaHuil beprymnu.
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Ciyvaiinble BeJMYUHbI. 3HAKOMCTBO CO CIyYalHBIMHU BEJIMYMHAMM Ha MPUMEPaxX KOHEYHBIX
JUCKPETHBIX CIIy4aiiHbIX BeJIMUUH. PacnpenencHue BeposTHOCTEN. MaTeMaTH4eCKOE OKHUIaHUE.
CoiicTBa MmatemaTHueckoro oxuaanus. [lonarue o 3akoHe 60abIIUX ynceln. M3mepenne BeposT-
Hocteil. [Ipumenenne 3akoHa OONBIIMX YHCET B COLMOJIOTHH, CTPAXOBAHUH, 3PaBOOXPAHEHUH,
oOecrieyeHnH 6E30MACHOCTH HACETICHUS B UPE3BbIYAHBIX CUTYalHsAX.

T'eomempusn

@urypsl B reoMeTpHU U B OKpYy:kaoleM mupe. ['eomerpuueckas ¢urypa. DopmupoBanue
NPECTAaBICHUN O METAIIPEIMETHOM MOHATUN «purypay. Touka, TMHUSA, OTPE3OK, IpsAMasi, Ty4,
JIOMaHasi, INIOCKOCTh, yroi. buccekrpuca yria u e€ cBoiCTBa, BUAbI YIJIOB, MHOTOYTOJIbHUKH,
kpyr. OceBast cHMMETpHs reoMeTpudeckux Guryp. LleHTpanbHas cMMMETpHUsi TeOMETPUYECKIX
uryp.

MHoroyrojibHUKH. MHOrOyrojapHUK, €10 3JIEMEHTHI U €r0 CBOMCTBA. PacriozHaBaHue HEKOTO-
PBIX MHOT'OYTOJIbHUKOB. [IpaBUiibHbIE MHOTOYTOJIBHUKH. TpeyroibHUKU. BeicoTa, MenaHa,
OuccekTpuca, CpeaHsisl IMHUS TpeyrojibHUKa. PaBHOOEIpeHHBIN TPEyroJbHUK, €0 CBOMCTBA U
IpU3HaKU. PaBHOCTOPOHHHUM TpeyroyibHUK. [IpsIMOYTroinbHbINA, OCTPO YIOJIbHBIN, TYIIOYTOJIbHBIN
TpeyroJIbHUKH. BHemHe yribl TpeyroiapHuka. HepaBeHCTBO TpeyronbHuka. YeTbIpEXyroun-
Huku. [lapamienorpamMm, poM0, NpsSMOYTOIBHUK, KBAJpAT, TPANeIus, paBHOOSIpEHHAs Tparie-
nus. CBoiicTBa U IPU3HAKK NapajuieorpaMma, poMoa, MpsiMOyroibHUKA, KBaparTa.
OKkpy,KHOCTB, KpYIr. OKpYKHOCTb, KPYT, UX 3JIEMEHThI U CBOMCTBA; LICHTPAJIbHbIE U BIUCAHHBIE
yribl. KacaTenbsHas K OKpyKHOCTH. BrivicanHble 1 ONIMCaHHBIE OKPYKHOCTH ISl TPEYTOJIbHUKOB.
I'eomerpuueckue Gpurypsl B npocTpancTse (00bEéMHBbIE Tesa). [lepBuuHbIe npeacTaBaeHus o
nUpaMu/ie, napaenenumnese, npusme, chepe, mape, LHINHAPE, KOHYCE, X 3JIEMEHTAX U Mpo-
CTEUIINX CBOMCTBAX.

PaBenctBo ¢uryp. ColicTBa paBHbIX TPEYroJbHUKOB. [Ipu3Haku paBeHCTBa TPEYrOJbHUKOB.
HapannaeabHocTh NpAMBIX. [[pu3HaKy U CBOMCTBA NapaJlIeIbHBIX MPSAMBIX.
Ilepnenpukyasipubie npsimbie. [Ipsamoit yroa. [lepnenaukyisip k npsamoi. HakiionHast, mpoek-
1ust. CepelMHHBIN NEPIEHIUKYISP K OTPE3KY.

B3auMHoe pacnosioskeHue IpsSMON U OKPYKHOCTHU, IBYX OKPY>KHOCTEM.

Beanunnsl. [lonsatue Benuuunel. [iinHa. M3mepenue qnHel. EnuHunb naMepeHus JiuHbl. Be-
audrHa yriua. I'pagycHas mepa yria. [ToHsTHe 0 Tuoma iy miockoi purypsl u e€ cBolcTBax.
N3mepenue muomaneil. Ennnunst usmepenus miomaau. [Ipeacrasienne o6 o6bEMe U ero cBoii-
ctBax. 3mepenune o0béma. EnnHuibl nu3mepeHus o0bEMOB.

N3mepenust u BbIYucaeHUus. IHCTpyMEHTHI [UIs1 U3BMEPEHUN U IIOCTPOCHUN; U3MEPEHUE U BBI-
YUCJICHUE YIJIOB, JUTHH (pacCTOsIHUM), muiomiaaei. Tpuronomerpudeckue GyHKIIMA OCTPOTO yriia
B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE. BBIUKMCIIEHUE 2IIEMEHTOB TPEYTOJIbHUKOB C UCITOJIB30BAaHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHUH. POPMYIIbI IIJIOIIAIN TPEYTOJIbHHKA, apajiesiorpaMma 1
€r0 YaCTHBIX BUJOB, (DOPMYJIBI ITUHBI OKPYKHOCTHU U IO Kpyra. CpaBHEHUE U BHIYHCIIE-
Hue miomanei. Teopema I[udaropa.

Paccrosinus. PaccrosiHue mexay Toukamu. PacctossHue OT TOUKHM 10 TPSIMOM.
I'eomerpuueckue nocrpoenus. I'eoMmeTpudeckre NOCTPOEHUs ISl WILTFOCTPALIUN CBOWICTB I'e0-
MeTpudecKuX Guryp. MTHCTpyMEHTHI 7151 MOCTPOSHUN: IIUPKYITh, TUHEHKA, YTOJbHHUK.
IIpeodpa3zoBanus. [lousrue npeodbpazoBanus. [IpencraBnenne o MeTanpeIMETHOM TOHSITUH
«peoOpa3zoBaHUE.

JABukenusi. OceBasi ¥ LEHTPpAIbHAS CHMMETPHUH.

BekTopsbl. [Tonstue BekTOpa, AEUCTBUS HAJl BEKTOPAMH, UCIIOJIb30BaHUE BEKTOPOB B (PU3HKE.
Koopannarel. OCHOBHBIE TOHATHS.

Ilepeuensy konmpoasHvix padom no Kypcy «Anzeopay

[lepeyeHb KOHTPOJIBHBIX PAOOT 7 Kiacc:

Kontponbnas padora Nel o teme «Bripakenus. [IpeobpazoBanus BeIpaKeHUI»
KonTtponbHast padota Ne2 o teme: «YpaBHEHHS ¢ OJHON TIEPEMEHHOM»
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KonTponbnas padota Ne3 mo teme: « DyHKIHI

Kontponbnas paboraNe4 o teme «CTeneHb C HATYPaIbHBIM ITOKA3aTEIeM
Konrtponsnas padora NeSmo reme «CymMma U pa3HOCTb MHOTOUJICHOBY
Kontpoinbnas padora Ne6 o teme «IIpousBeieHrne MHOTOUYJICHOBY
Kontponbnas padoraNe7 no reme «POpMyIbl COKPALIEHHOTO YMHOKEHUS»
Kontponbnas padora Ne§ no teme «IIpeoOpazoBaHre MHOTOUJICHOBY
KonTponbras padota Ne9 mo teme "Cucrembpl TMHEHHBIX YpaBHEHUH"

[lepedeHb KOHTPOIBHBIX paboT 8 kacc:

Kontponbnas padorta Nel o teme «PanuonanpHbie 1podu u ux cBoiictBa. Cymma W pa3HOCTh
Ipooeii»

Kontponbnas padora No2 o teme: «IIpousBenenue u 4acTHOE IpoOeii»

Kontpomnbnas padora Ne3 o teme: « ApupMeTHUECKUI KBaIpaTHBIA KOPEHb U €r0 CBOHCTBAY
Kontponbnast padotaNed mo teme «lIpumeHeHne CBOWCTB apu(PMETHYECKOTO KBaJAPaTHOTO
KOPHS»

KonTponbnas paborta NeSmo teme «KBajipaTHoe ypaBHEHUE U €70 KOPHH

Kontponsnas padora Ne6 mo teme «J{poOHBIE pariioHaIbHBIC YPABHEHUS

KonTponbnas paboraNe7 mo Teme «HucaoBbIe HEPABEHCTBA U X CBOIMCTBa»

KonTponbaas padorta Ne§ o teme «HepaBeHCTBa ¢ OJJHOM TEPEMEHHON M UX CHCTEMBI»
KonTponbnas pabota Ne9 no teme «CTeneHs ¢ eTIbIM MTOKa3aTenaeM U e€ CBOMCTBay

Htorosas koHTposbHas pabora Nel(

[lepeueHb KOHTPOJIbHBIX paboT 9 Kiacc:

Kontponbnas pabora Nel no teme «DyHkuuu u ux cBoiictBa. KBaapaTHbiii TpEXUiieH»
Kontponbnas padora Ne2 mo teme: «KBaapatuunas GpyHKus u e€ rpaduk»

KonTponbnas pabota Ne3 o teme: «YpaBHEHUS U HEPABEHCTBA C OJTHOM MEPEMEHHON»
KonTponbnas pabora Ned 1o Teme «YpaBHEHUS U HEPABEHCTBA C JIByMs IEPEMEHHBIMHU U UX CH-
CTEMBD»

Kontponbnas pabota Ne5 no teme «ApudmMernyeckas mporpeccus»

KonrtponbHas pabotaNe6 no reme «I'eomeTpuueckasi mporpeccus»

Koutponbnas pabora No7 o Teme «7eMeHThl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEI»
HToroBast KoHTposbHas paboTta Ne8

HampaBneHusi NMpOEKTHOW NEeSATEIbHOCTH: HCCIEI0BaTENbCKOE, HIPOBOE, HH(OPMAIMOHHOE,
TBOPYECKOE.

Ilepeuens konmponvnvix pabom no Kypcey «l eomempusy

[TepeuyeHb KOHTPOJBbHBIX PabOT 7 Kiacc:

KonTponbhas padorta Nel no teme «HauanbHble reoMeTpUUYECKUE CBEACHUSI

Konrponbnas padora Ne2 o teme: «TpeyroabHUKI»

KonTponbnas padota Ne3 no teme: «llapanienbHbie mpsiMbie»

Konrtponbnas padora Ned o Teme: «COOTHOIIEHHS MEX/Ty CTOPOHAMHM U YTIIaMU TPEyTOJIbHUKa

[TepeuyeHb KOHTPOJBbHBIX PabOT 8 Kiacc:

KonTponbhas padota Nel no teme: «HeTbIpEXYTOIbHUKN
KonTponbnas pabota Ne2 o teme: «ILnomaasy»

KonTponbnas padorta Ne3 no teme: «I[lonobue TpeyroabHUKOBY
Konrponsnas padora Ne4 o teme: «IIpumenenune nogodus»
KonTponbnas pabota Ne5 no teme: «OKpyKHOCTb»

IlepeuyeHb KOHTPOIBbHBIX PaboT 9 Kiacc:
Kontponsnas padora Nel mo teme: «BekTopsi»
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KonTponbras pabota Ne2 mo teme: «MeToj KOOpAMHATY»

Kontponbnas padota Ne3 o teme: «COOTHOIIEHUS MEXKy CTOPOHAMH U yIiaMHU TPEYrOJIbHHUKA.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB)

KonTponbnas padorta Ne4 no teme: «/liinmHa OKpY>KHOCTH U IIJIOLIAAb KPyra»

KonTponbnas padota NeSmo Teme: «JIBrkeHue»

KonTponbnas padota Ne6 no teme: «HauanbHble CBEJCHHS U3 CTEPEOMETPUI

HToroBast KOHTpOsIbHAs paboTa Ne7.

HampaBneHusi mpOeKTHOW [ESATENbHOCTH: HCCIEI0BATEIbCKOE, HMIPOBOE, HH(OpMALMOHHOE,
TBOPYECKOE.
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TEMATHUYECKOE INTAHNPOBAHHUE

7 KJIACC

Paznen Koi- TeMbl Koma-Bo OcHoBHbIE BUABI yueOHOU nearenbHOCTH (OCHOBHBIE
BO 4acoB ydamuxcs (Ha YpOBHE YHUBEPCAIbHBIX HaNpaBIICHUS
4acoB yueOHBIX JeUCTBUI) BOCITUTATEIHHOMN

JIeITeIbHOCTH

Bblpa)KeHI/Iﬂ. 23 BI)Ipa)KeHI/IFI 7 Haxomuth 3HA4Y€HHs YHCIOBBIX BBIPAXKEHHH C NMEpeMeHHBIMH  [5]

TIpH YKa3aHHBIX 3HAUYCHUAX NNEPEMEHHBIX. Hcronb30BaTh 3HaKA
o > <,<,>, YUTaTh U COCTABIATH JBOWHBIC HEPABEHCTBA.
Toxnecrsa. I[Ipeo6pasoBaHue BHIpAKEHHIT 4 P
YP aABHCHUA. BrinonssATh npocreiinuye npeodpazoBaHus BEIPAXKEHUN: IPHUBO-
KOHTpOHLHaﬂ pa60Ta Nel o teme 1 JIUTh TIOI00HBIE CllaraeMble, PACKpbIBaTh CKOOKM B CyMME HJIM
«Boipaxenus.  I[IpeobpazoBanwust PASHOCTH BEIpACCHIL.
B],Ipa)KeHI/If/'I» Pewars ypaBHeHus Bua aX=b 1npu paznu4HbIX 3HaYeHusIx a u b,
a TaK)K€ HECJIOKHBIC YPaBHEHUSI, CBOIAIINECS K HUM.
YpaBHEHHU C OJHON IEPEMEHHON 6 ,
Hcnonp30BaTh anmapaTr ypaBHCHUM I PEIICHUS TEKCTOBBLIX
3aJa4, HUHTEPHPETHPOBATH pe3yyabTar. Hcnonb3oBaTh
CraTucTHYECKUE XapaKTEPUCTHKH 4 npocTefiMe  CTATHCTHMECKME  XapaKTEDHCTHKH  (cpemiee
apI/ICI)MeTI/I‘IGCKOG, pa3max, Mona, MezmaHa) JUIA aHaJIU3a psaa
KOHTpOJ'IBHafl pa6OTa No2 1o teme: 1 JTAHHBIX B HECJIOKHBIX CUTYyalUsIX
«YpaBHEHHS C OIHOM IIEPEMEH-
HOM»
(I)yHKIIl’II/I. 1 4 qDYHKHI/II/I U UX Fpa(l)I/IKI/I 6 Beruncisite 3Ha4YeHUs GyHKIMH, 3a1aHHON (Gopmyioi, coctas-  [4], [5]

JIuneitnast yHKIMSA

KonrtponsHast pabora Ne3 ro teme:
«DyHKIMN»

TSITh TaOMUIIb! 3HaYeHui GyHkimu. [1o rpaduky GpyHKIMH HaX0-
IIUTh 3HaueHWe (QYHKIMH MO U3BECTHOMY 3HAYCHHIO apryMeHTa
U penraTb 00partHyIo 3a1a4qy. CTpouTh rpadvKy IpsMOii porop-
LIUOHAJIBHOCTH W JIMHEWHOH (YHKIMH, ONUCHIBATH CBOMCTBA
o1ux QyHkiwmii. [loHMMaTh, Kak BiusieT 3HaK Kod(duimenTa Kua
PAacIoNIOKEHNEe KOOPAMHATHON IIOCKOCTH rpaduku (HyHKIUH
y=kx, rme k#0? Kaxk 3aBucwur ot 3nauenuii Ku b B3aumuoe pacrmo-
noxenue rpadukoB aByX GyHKumMiA Buga y=kx+b. NHrepnpern-
poBaTh rpaMKu peasbHbIX 3aBHCUMOCTEH, OMICHIBAEMBIX (op-
mynamu Bunay=kx, raek#0 u y=kx+b
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CreneHns ¢ HaTy-
paJIbHBIM NMOKA-
3aTejieM

MHoOTro4J1eHbI

19

19

CreneHb U €€ CBOMCTBA
OnHOYWIEHBI

KontponsHast paboraNed mo teme
«CTerneHp ¢ HATypaJbHBIM TOKa3a-
TEIEM»

CymMa 1 pa3HOCTh MHOTOYJIEHOB

HpOH?;BCI[GHHG MHOIo4jJcHa 1 oJ1-
HOYJICHA

KonTponbhast pabora NeS5 no teme
«CymMmMa M pa3HOCTb MHOIroYJIe-
HOBY»

ITpou3BeaeHnEe MHOTOUJIEHOB

KontponsHast pabota Ne6 o reme
«IIpon3BeneHNE MHOTOUICHOBY

12

BbruncinsTh 3HaueHNs BBIpaXKeHHIt BU/Ia " , T/IE 8- IPOU3BOJIBLHOE
4HCII0,N- HATYpPaJIbHOE YMCJIO, YCTHO U NMHChbMEHHO, a TAKXE C
[OMOIIBI0  KalubKyisitopa. (DOpMyJIHpOBaTh, 3allMCHIBATh B
CHMBOJIMYECKOH (popme ¥ OOOCHOBBIBATH CBOWCTBA CTEICHH C
HATypaJIbHBIM 1TOKa3atesieM. [IpHMEeHsTh CBOWCTBA CTENCHH TS
npeoOpa3oBaHuss — BHIPQKCHUH.  BBIMONHATE  yMHOXEHHE
OJIHOWICHOB U BO3BEJCHUE OIHOWIECHOB B creneHb. CTPOUTh
rpagukn  dynkumii  y=x’n  y=x°. Pemarh rpaduueckue
ypaBHeHuax?=kx+h, x>=kx+b, raek,b - nexoropsie uncna.

3anuchIBaTh MHOTOWICH B CTAHAAPTHOM BHUJIE, ONPENEIATE CTe-
HEHb MHOTO4ICHA. BBINONHATD CI0XKEHHE U BEIYUTAHHE MHOTO-
WICHOB, YMHO)KSHHE OJJHOWIEHA Ha MHOTOWIEH, BBIIOJIHAT Pa3-
JIOXKEHHE MHOTOYJICHOB Ha MHOXHTEIIH, HCIIONb3Ys BHIHECEHUE
MHOXXHUTEJIS 32 CKOOKH U c1oco0 rpynnupoBku. [IpumeHsTs nei-
CTBUSI ¢ MHOTOWIEHAMH IIPY PELICHUH Pa3HOOOpPa3HBIX 3a/1ad, B
Y4aCTHOCTH NPH PEIICHUH TeKCTOBBIX 3a/1a4 C IOMOIIbIO ypaBHe-
HUI

(51, [6]. [7]

[11.[8]

Dopmy.Jibl
COKPAIEHHOT O
YMHOKEHUA

19

KBagpar cymMBbl 1 KBaJpaT pa3Ho-
CTH

Pa3Hocth kBagpartos.
Cymma 1 pa3HOCTh KyOOB

Kontponbnas padotaNe7 mo Teme
«DOpMYITBI COKPAIIEHHOTO YMHO-
KEHUS

[Ipeobpa3oBaHue IENBIX BRIpaXKe-
HUU

Jlokas3plBaTh  COPaBEIIMBOCTE  (HOPMYNT  COKpAIIEHHOTO
YMHOXKEHHS, INPUMEHATh HX B IPEoOpa3OBaHUM  LEJBIX
BBIDAKEHUH B MHOTOYIEHBI, a TaKXke Uil pas3loKeHUs
MHOTOUWJICHOB Ha MHOXHUTENH. JIcmonab3oBaTh —pa3IHYHBIC
peoOpa3oBaHMs IIENIBIX BBIPaXKEHHI IPU PENICHNH YpaBHEHHIA,
JI0Ka3aTeNbCTBE TOXJIECTB, B 3aJayaX Ha JEIUMOCTh, B
BBIYUCICHUH 3HA4eHUI HEKOTOPBIX BBIPAKCHHH C IIOMOIIBIO
KaJIbKYJISITOpa
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CucreMbl
JUHEHHBIX
YPaBHEHM U

13

KonrtponsHas padora Ne§ o reme
«IIpeoOpazoBaHe MHOTOYICHOBY

JIuHeiiHbie ypaBHEHUS C IByMs Tie-
PEMEHHBIMU U UX CUCTEMBI

Pemenue cucrem JIMHEHHBIX ypaB-
HEHUU

KonTponbnas pabota Ne9 no teme
«CHcTeMbl JINHEHHBIX YpaBHEHUII»

OmpenensiTh SBISCTCS 1M Tapa YUCEN pEIIeHHeM JaHHOTO
ypaBHEHHsI C JBYMsI IepeMeHHbIMH. Haxonuts myTém mepebopa
LieNIbIC PEIICHHUS JIMHEITHOTO YPaBHEHHUS C ABYMsI IIEPEMEHHbBIMH.
Crpouts rpaduk ypaBHeHus ax-+by=c, raoea#0 unu b#0. Penrats
rpadMyecKuM CHOCOOOM CHCTEMbl JIMHEHWHBIX YpaBHEHHU C
JIByMs. HEpeMEHHBIMHU. [IpUMEHSATH CIOCOO IOACTAHOBKH MU
CII0co0 CIIOXKEHUS TIPU PELICHNH CHCTEM JMHEIHBIX ypaBHeHUH
C ByMsl NIepeMEHHBIMH. Pelath TEKCTOBBIC 3a1aul, HCHOIb3Ys
B KauecTBE ajreOpauyeckod MOJENH CHUCTEMY YpPaBHEHHUH.
VHTepnpeTnpoBaTh pe3ylabTaT, IOJNYYEHHBIH IIPH pELICHUH
CHCTEMBI
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TEMATHUYECKOE IINIAHPOBAHUE 8 KJIACC

8 KJIACC

Pa3nen

PamvonannHbIe
Apoou

KBagpartHbie
KOPHH

Koi-
BO
JacoB

23

19

Temel

PannonanbHble 1pobH U UX CBOM-
CTBa.

CymMa u pa3HOCTb JIpo0eit

Kontponbnas pabora Nel mo Tteme
«ParmonanpHbIe JPOOU M UX CBOW-
ctBa. CyMMa U pa3HOCTb Apo0eii»

[Ipoussenenue u yactHoe qpobdeit

Konrponbnas pabota Ne2 no Tteme:
«[IpousBeneHue U 4acTHOE APOOEH»
JlericTBUTENIbHBIE YHCIIA.

ApudmeTnueckuii KBaapaTHbINA KO-
pEHb

CaoiicTBa apupMeTUIECKOTO
KBaJIpaTHOT'O KOPHS

Kontponbhas padora Ne3 no teme:
«ApudmeTnueckuil KBaJpaTHbIN KO-
PEHB U €r0 CBOMCTBA»

Ko1-Bo yacoB

10

OcHoBHbIE BHJIbI y4eOHO
JESATEIbHOCTH ydYaluxcs (Ha YypOBHE
YHHUBEPCAJIbHBIX YUCOHBIX ACHCTBUIN)

®DopMyIupoBaTh OCHOBHOE CBOMCTBO PALlMOHANIBHOM Jpodu
U IIPUMEHSATD €ro JjIs npeodpaszoBanus apodei. BeimonHsaTs
CJIOKCHUE, BHIYMTAHNE, YMHOKECHHE U JIeIICHUE PalioHab-
HBIX JIpo0eid, a TaKkke BO3BEAECHHE ApOOH B cTeneHb. Boinoi-
HATb Pa3IH4HbIe IPe0OPa30BaHus PALOHAIBHBIX BBIPAXKeE-
HHH, IOKa3bIBaTh TOXKAECTBA. 3HATh CBOMCTBA QYHKIUU Y=

k .
o ruek#0, n ymers ctpouts e€ rpaduk. Vcnoap30BaTe KOM-

TIBIOTEP IJIA UCCIIENOBAHUS TIOJIOKCHUS r*pa(bnka B KOOpau-
HATHOM IJIOCKOCTH B 3aBHCHMMOCTH OT K.

[IprBOIUTE NMPUMEpPH! PALMOHATBHBIX M MPPAIlOHAIBHBIX
yncen. HaxoauTs 3Ha4eHUs apudMeTHUeCKnX KBaJpaTHBIX
KOpHEH, HCIIOIb3Ys IIPH HEOOXOJUMOCTH KalbKyIsTop. J{o-
Ka3bIBaTh TEOPEMBI O KOPHE U3 MPOU3BEACHHS U IPOOH, TOXK-
nectBoVa?= [a], IPHMEHSTE HX B IpeoGpa3oBaHHsX BHIPAKe-
Huil. OcBOOOXKAATHCS OT UPPALMOHATEHOCTH B 3HaMEHaTe-
o a a
X npobeit Bnaa\/— Toade
KOPHSI M BBIHOCHUTh MHOKHTEIIb IO]] 3HAaK KOpHsL. Vcromnb3o-
BaTh KBaJpaTHbIE KOPHH JUISl BBIPOKEHHS HMEPEMEHHBIX U3
TeOMETPHIECKHX U (u3ndeckux popmyi. CTpouTs rpadux

. BBIHOCHUTh MHOXXHUTE/Ib 3a 3HAK

dynKim y=Vx i wuTOCTPUpOBATH Ha rpaduKe e CBOHCTRA

OcHoBHBIC
HarpaBJICHUs
BOCITMTATEIIbHOM
JeSTENLHOCTH

[5]

[5]
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KBaapartHbie
YPaBHeHUsI

HepaBencrBa

21

20

[Ipumenenue cBOWCTB apupmeTHye-
CKOT'O KBaJpaTHOTO KOPHS

Kontponpnast paboraNed mo Teme
«IIpumeHeHue cBOMCTB apudmeTH-
YEeCKOT0 KBAIPATHOTO KOPHSI»

KBagparnoe ypaBHeHue u €ro
KOpHHU.

KonTtponbnas pabora NeSmo Teme
«KBanpatHoe ypaBHEHME U €ro
KOPHI

JlpoOHble palnoHalIbHbIE ypaBHE-
HUSL.

KonTponbnas pabora Ne6 mo teme
«/lpoOHbIe palMOHaJIbHBIE YypaBHE-
HUA»

UucnoBble HEPABEHCTBA U UX CBOM-
CTBaA.

Konrponbnas pabGotaNe7 mo Teme
«HucnoBele HEPAaBEHCTBA H HX
CBOMCTBa»

HepasencrBa ¢ 01HOI IEpEMEHHON
U UX CUCTEMBI.

KontponbsHast pabora Ne§ mo Teme
«HepaBeHcTBa ¢ 0OJTHON IEPEMEHHOU
U UX CUCTEMBI»

11

Pemrate kBazpaTHble ypaBHeHHs. Haxomuts mombopom
KOPHH KBaJpaTHOI'O ypaBHEHMUs, HCIIONb3Ys TeopeMy Buera.
HccnenoBats KBaJpaTHbIE yPABHEHHUS 110 AUCKPUMUHAHTY U
kod¢dunuenram. Pemars npoOGHEIE paroHaIbHbIE ypaBHe-
HHS, CBOJSI pElIeHUe TAKHX YPaBHEHHH € IOCIeLyIONHM HC-
KIIFOUEHUEM NTOCTOPOHHUX KOpHEH. Pemats TekcToBblE 3a-
JIa4yM, UCIIONB3YsI KBapaTHbIE U JPOOHbIC YPaBHEHHS

DopMyIupoBaTh U JOKa3bIBaTh CBOMCTBA YHCIIOBBIX HEPa-
BeHCTB. Mcnonp30BaTh anmnapaT HEPaBEeHCTB IS OLCHKH
MIOTPEIIHOCTH U TOYHOCTH NpuOIrkenus. Haxoqurs nepe-
cedeHHs! 1 00beIHHeHNe MHOXKECTB, B YaCTHOCTH YHCIIOBBIX
NpOMEKYTKOB. Perats nuHelHbIe HepaBeHCTBA. PemaTts
CUCTEMbI JINHEHHBIX HEPABEHCTB, B TOM YHCJIE TaKHX, KOTO-
pBbI€ 3aIMCaHbl B BUJE ABOWHBIX HEPABEHCTB

[5]

[4], [5]
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Crenenn c ne- 11
JBbIM MOKAa3aTe-

JeM. DJIeMeHThbI
CTATHCTHKH

INIOBTOPEHHUE 38
KYPCA
MATEMATHUKHU

8 KIIACCA

CreneHs C elbIM II0Ka3aTeleM U eé
CBOMCTBA.

Kontponbnaas pabora Ne9 mo teme
«CTereHpb ¢ IENBIM IIOKa3aTeaeM U
e€ cBoiiCcTBa»

OJIEMEHTEI CTATUCTHKH.

[ToBTOpeHue

Wrorosas koHTpoJsibHasA paboTa
NelO

TEMATUYECKOE ITNTAHNPOBAHUE 9 KJIIACC

9 KJIACC

Paznen Kon-

BO

qaCcoB

TeMmsl

Komn-Bo
4acoB

3HaTh OIPEJICNICHUE U CBOWCTBA CTEIICHH C LIEJIbIM I10Ka3a-
TesieM. [IpuMeHsTh CBOMCTBA CTENIEHU C LIEJIBIM [10Ka3aTe-
JIEM TIPH BBITIOJIHEHUH BBIYHUCIICHUH U TpeoOpa3oBaHuUil BbI-
paxeHuil. Mcnonp30BaTh 3alMCh YUCEN B CTAHIAPTHOM
BHUJIC JUIS BBIPQXKEHHUS U COTIOCTABIICHHS Pa3MePOB 00BEK-
TOB, JUTUTEIBHOCTH TIPOLIECCOB B OKPYKAIOILIEM MHpE.

IpuBOaUTE TPUMEPHI PEMPE3CHTATHBHON U HEpENpe3eHTa-
TUBHOHM BbIOOpKHU. M3Bhekats nHdOpManmio U3 Tabmun ya-
CTOT ¥ OpPraHM30BHIBaTh MH(GOPMALMIO B BHAE TaOJiUIl 4a-
CTOT, CTPOUTh MHTEPBAIBHBIN psijl. VICIONB30BaTh HATIIII-
HOE NPEJCTAaBICHUE CTaTUCTHYECKOW MH(opManuu B BUIE
CTOJOYATBIX M KPYTOBBIX AHArPAMM, IIOJUTOHOB, THCTO-
rpaMm

BrimonaaTe Ppa3InIHBIC npe06pa3OBaHI/m PpanOHAJIIbHBIX
BLIpa)KeHP[ﬁ, JIOKa3bIBaTh TOXJICCTBA. OCBOGO)KI[&TI)Cﬂ oT

a a

Vb 'VbtVe
BEIHOCUTH MHOXKHTENb 33 3HAK KOPHSI M BBIHOCHTH
MHOXHUTENb O 3HaK KopHs. CTpouTh rpaduk (QyHKIHH

HUpparoOHAJIBHOCTU B 3HAMEHATEIISAX z[poGef/'I BUOA

y=\/ X U WLTIOCTPUPOBATh Ha rpaduke eé cBoiicTBa. PemaTs
NMHEHHbIE HepaBeHCTBa. PemmaTt CHCTEMBI JIMHEHHBIX
HEPaBEHCTB, B TOM YHCIIE TaKUX, KOTOPHIE 3allCaHbl B BUJIE
JIBOMHBIX HepaBeHCTB. IIpMMEHSATh CBOMCTBAa CTENEHH C
[eTbIM IOKa3aTeleM IpU BBIIOJHCHUH BEIYHUCICHHH U
npeoOpa3oBaHHil BEIpaXKEHHIL.

OcHOBHBIE BHJIBI y4eOHOH IesITeIbHOCTH
yyamuxcs (Ha YpOBHE YHHBEPCAJIbHBIX
y4eOHBIX J1eHCTBUI)

[5]

OCHOBHBIE
HaTpaBIECHUS
BOCIIUTATEIBLHON
EeSITETLHOCTH
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KBagparuunas
GyHkums

YpaBHeHust
HEpPaBEHCTBA
ABYMS
nepeMeHHbIMH

YpaBHeHust
HEepPaBeHCTBA

22

14

17

DyYHKIMU U UX CBOMCTBA.

KBagparsslii TpéxuneH

Kontponbnas pabora Nel mo teme
«DyHK1uu 1 ux ceorcrea. Kpangpar-
HBIA TPEXWICH»

KBanparnunas ¢pyHkuus u e€ rpa-

buk

Crenennas ¢pyukus. Kopens n-i
CTENeHU

KonTposabnas pabora Ne2 no teme:
«KBanpatnunas QyHkmus u  eé
rpadux»

YpaBHEHHUsI C OJHON ITEPEMEHHON
HepaseHnctBa ¢ 0JHOM IEpEeMEHHON

KontponbHast pabora Ne3 mo teme:
«YpaBHEHUS U HEPABEHCTBA C OJJTHOM
MIEPEMEHHON»

YpaBHEHHUS ¢ 1ByMs IEPEMEHHBIMU
U UX CUCTEMBI

10

12

Berancnsath 3HaueHus: GpyHKIUH, 331aHHOH GOpMyIIoii, a TakKe
nByMst 1 Tpemst popmynamu. OIMECHIBAaThH CBOMCTBA (QyHKIHUI Ha
OCHOBE HX Tpaduueckoro npeacraBieHus. VHTepnpeTHpoBaTh
rpaduKu peanbHbIX 3aBUCHUMOCTe. [Toka3piBaTh CXeMAaTHICCKH
MIOJIOXKEHNE Ha KOOPAMHATHOM IUIOCKOCTH TpadukoB (yHK-
nmity=ax?, y=ax?+n, y=a(x-m)2. Crtpouts rpaduk GyHKIUH
y=ax2+bx+c, YMETh YKa3bIBaTh KOOPJMHATBHI BEPIUMHBI I1apa-
601151, € 0OCh CHMMETPHY, HallpaBJIeHHEe BETBSH mapadoIIbL.

W3o0paxars cxematuuecku rpaduk ¢yHkuun Y=X"c 4ETHBIM U

3 Y
HeuéTHEIM N. [ToHMMAaTh cMBbIC 3amucei Buga W & W & u ..,

€ a — HEKOTOPOE YUCIIO. Nwmets TIPEACTABJIICHUE O HaXOXKICHUN
KOpHeﬁ N-ii CTETICHH C TTIOMOIIIHIO KaJIbKyJIsITOpa

Pemate ypaBHEHUs TpeThel M 4ETBEPTOM CTENEHU C TOMOLIBIO
Pa3JI0KEHNs] HA MHOKUTEIH M BBEJEHUS BCIIOMOraTeNbHBIX ITe-
PEMEHHBIX, B YaCTHOCTH peIaTh OMKBaapaTHEIC ypaBHeHuUs. Pe-
maTh APOOHBIE PAHOHANBHBIE YPABHEHHS, CBOMS X K IEITBIM
YpaBHEHMSIM C IOCIIETyIONEeH TPOBEPKOil KOpHEH.

Pemats HEpPaBCHCTBA BTOpOﬁ CTCIIEHH, UCTIOJIB3Ys rpaqmqecm/le
TIpEaCTaBICHUA. Hcnonb3oBath MeTOT HWHTEPBAJIOB IJIA peIIC-
HHUA HECJIOKHBIX palliOHAJIbHBIX HCPABCHCTB

[5]

[5]

[5]
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ABYMSA
nepeMeHHbIMHU

Apudmernveckass 15
"

reoMeTpuyecKas
nporpeccuu

JIeMEHTbI KOM- 13
OMHATOPUKH H

TEOPUH BEPOSIT-

HOCTH

HepaseHnctBa ¢ AByms nepemeH-
HBIMU U UX CUCTEMBI

KontponsHast padora Ned mo teme
«YpaBHEHUS U HEPABEHCTBA C IBYMS
MNEPECMCHHBIMHU»

Apudmerndeckas nmporpeccus

Kontponbhas pabora NeS5 mo teme
«ApudmMeTndeckas mporpecCcusi»
['eomeTpuueckast mporpeccus

Konrponbnas paboraNe7 mo Teme
«I"eoMmeTpryuecKkast IpOrpeccusi»

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

HauanbHbie cBeIeHHS U3 TEOpUH
BEPOSATHOCTEMN

KonTponbnas padorta Ne7 o teme
«DneMeHTbl KOMOMHATOPUKH U
TEOPHUH BEPOATHOCTEN»
IToBTOpEeHne

20

CtpouTb rpadpukn ypaBHEHHUIT ¢ IBYMs IIEPEMEHHBIMH B IIPO-
CTEHIINX CiTydasx, KOraa rpadukoM sBIseTcs mpsiMasi, napa-
6oma, runep6oma, OKpykHOCTb. Mcronp3oBaTh uX s rpadude-
CKOT'O PelleHHsl CHCTEM ypaBHEHUH ¢ ABYMs IIepeMEHHBIMH.

Pemrats criocob0M MOICTaHOBKH CHCTEMBI IBYX ypaBHEHHIA ¢
JBYMsI [IEPEMEHHBIMHU, B KOTOPBIX OJIHO ypaBHEHHE IIEPBOI cTe-
MI€HH, a IPyroe — BTOPOH CTENEHHU.

Perath TEKCTOBBIC 331441, UCIIONBL3Ys B Ka4ecTBe ajredpanye-
CKOM MOJIeJI CUCTEMY YPaBHEHUI BTOPOM CTENEHU C ABYMs Iie-
PEMEHHBIMH; PEeLIaTh COCTABICHHYIO CUCTEMY, HHTEPIPETHPO-
BaThb pe3yJbTaT

ITpuMeHATH HHIEKCHBIE 0003HAUESHHS U1 YWICHOB IOCIe10Ba-
tenbHOCcTed. [IpHBOANTD NpUMepHI 3a1aHUs] OCIEA0BATEIBHO-
creil opMyII0ii N-TO WieHa ¥ PeKyPPEHTHOH (HOpMyIOH.

BriBoauTE popMyITEI N-TO WiIeHa apuPMETHIECKOH IIPOTrPecCHU
1 TEOMETPHUYECKOI IPOTrPECCHH, CyMMBI IIEPBBIH N WICHOB
apU(pMETHICCKOH 1 TeOMETPUUECKON POrPECCHid, PelaTh 3a-
JIa4¥ ¢ HCITIOIb30BaHUEM ITUX (opMyi. J[oka3bIBaTh XapaKkTepu-
CTHYECKOE CBOMCTBO apu(hMETHYECKON 1 T€OMETPUUECKOM MPo-
rpeccuil.

Pemnrats 3aa4u Ha CIIOXKHbIE IIPOLIEHTHI, HCIIONB3YSI IPH HEOO-
XOIHMOCTH KaJbKyJISTOD

BeImonHuTs nepebop Bcex BO3MOXKHBIX BapHAHTOB JIs TIepe-
cuéra 00beKTOB 1 KOMOMHaIWi. [IpuMeHsATH TpaBMIO KOMOMHA-
TOPHOTO YMHOKEHHS.

PacnosnaBats 3a1auy Ha BEMUCIIEHHE YHCTIA IEPECTAHOBOK,
pa3MeIleHNnH, COYeTaHNH 1 IPUMEHSTh COOTBETCTBYIONIHE (HOop-
MYIIBL.

BeraucisTe 4acToTy cirydaiHoOro coobitrs. OleHBaTh BEPOAT-
HOCTb CITy4aifHOTO COOBITHUS C HOMOIIBIO YAaCTOTHI, YCTAHOBIICH-
HOH OIBITHBIM ITyTéM. HaXoauTh BeposATHOCTH CiTydaifHoro co-
OBITHS HA OCHOBE KIIACCUYECKOTO OIPEAENICHHS BEPOITHOCTH.
IIpuBoOIUTE IPUMEPHI JOCTOBEPHBIX H HEBO3MOXKHBIX COOBITHI

[4], [5]

[5]
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IHOBTOPEHUME
KYPCA
MATEMATHUKHA
9 KIIACCA

8

HroroBast koHTpobHas paboTta Ned

1

OnuceIiBaTh cBOicTBa (PyHKINI HA OCHOBE HX TPapUIECKOro
npezacrapienus. MHTeprnpeTnpoBaTh rpauky peasbHbIX 3aBU-
cumocteil. [Toka3bIBaTh CXEMATHYECKH II0JI0XKEHHE Ha KOOP/IH-
HaTHO# M10cKOCTH rpaduKkoB GyHKuMity=ax?, y=ax?+n, y=a(x-
m)2. CrpouThb rpaduk GpyHKiuu y=ax’+bx+C, ymeTb yka3biBath
KOOp/IMHATHI BEPIUMHBI I1apaboJIbl, €€ 0Ch CHMMETPHH, HAlpaB-
JIeHue BeTBel napadosbl. Peniath HepaBeHCTBa BTOPOi cre-
I[ICHH, HCTIONB3Ys rpaduecKue npeAcTaBieHus. Vcnonp308ath
METO/] HHTEPBAJIOB IS PELLIEHUS HECIIOKHBIX PAlHOHATIBHBIX
HEpaBeHCTB. Mcnonp30BaTh UX VIS rpa4ecKOro peieH s CH-
CTeM YpaBHEHHIA C JABYMS [IEPEMECHHBIMH.

Pewath crioco6oM 1oJICTaHOBKH CUCTEMBI IBYX YPAaBHEHUI C
JIBYMsI IEPEMEHHBIMH, B KOTOPBIX OJIHO YpaBHEHHUE HIEPBOIi CTe-
[I€HH, a IPyroe — BTOPO CTENEHH.

Pemath TEKCTOBBIE 3a1a49H, UCIIONB3Ys B Ka4eCcTBE ajreOpanye-
CKOM MOJIEJI CUCTEMY YPaBHEHUI1 BTOPOW CTENEHHU C ABYMS Iie-
PEMEHHBIMH; PEIIaTh COCTABIEHHYIO CHCTEMY, MHTEPIPETHPO-
BaTh pe3ynbTaT. BeIBOIUTH (hOpMyITBI N-TO uneHa apudmeTnye-
CKOI IIPOrPECCHU U T€OMETPUUECKOM POrpecCHu, CyMMBI ep-
BBII N 4IEHOB apu(METHIECKOI ¥ TeOMETPpHYECKOi mporpec-
CHIf, pelaTh 3a1a4u ¢ HCIOIb30BaHUEeM dTHX hopmyIt. Jlokassi-
BaTh XapaKTEPUCTHIECKOE CBOMCTBO apr()METHUECKOM U reo-
MeTpUUecKoi nporpeccuii. OLeHNBaTh BEPOATHOCTH CITydai-
HOTO COOBITUSI C TOMOIIBIO YaCTOTHI, YCTAHOBICHHON ONBITHBIM
myTéM. HaxouTh BEpOSTHOCTD CITydaifHOTO COOBITHS HA OCHOBE
KJIaCCHYECKOT0 ONpeIeNieHNs BeEpoATHOCTHU. [IpuBoanTs mpu-
Mepbl JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
Pa3nen Koa-Bo Tembl Koa-Bo OcHoBHbIE BH/IbI yueOHoii (OCHOBHbBIE
4acoB yacop  ACATEILHOCTH y4dalmuxcst (Ha YpPOBHE yanpapjeHust
YHHBepPCAJIbHBIX Y4eOHBIX AelcTBHI) BOCIIMTATEbHOI
JAeATEeJIbHOCTH
I'nasa 1. Hauanvhnoie 2eomempuueckue ceeoenusn (11 u)
Ha‘{ ATbHBIC 1 1 Bo3HUKHOBEHME TE€OMETPHH M3 MTPAKTHUKH. 1 OOBSACHATD, YTO TAKOE OTPE3OK, Ty, Yo, Kakue QUrypbl [5]
1_, P Ha3bIBAKOTCA PaBHBIMH, KaK CPABHHUBAKOTCA U U3MEPAIOTCA
reOMeTp HyYecKue COMCTPHICCKHE (1)I/IprLI H TCIIa. FaBCHCTBO B OTPE3KH M YIJIBI, YTO TAKOE I'PajJyC ¥ IpajyCHasl Mepa yria,
T€OMETPUH. Tqua, npsAaMas, OTpE30K. Kakofl yroa Ha3bIBaeTCsl MPSMBIM, TYIBIM, OCTPBIM,
CBCIACHUA Pa3BEPHYTHIM, YTO TAKOE CEPEIMHA OTPE3Ka U OHCCEKTPHUCa

Jlyu u yromn. Ilpamoit yron. OcTpsie U Tymbie
yribl. Bennunna yria. ['panychas mepa yria.
W3mepeHue yrios.

CpaBHeHHUE OTPE3KOB U YIJI0B. PaBeHCTBO u-
ryp. PaBencTBo otpe3koB u yrioB. CepennHa
orpe3ska. buccekrpuca yrina

N3mepenue otpes3koB. JnuHa otpeska. Jnuna
JIOMaHOH, IEpUMETP MHOTOYTroJIbHUKA. Enu-
HULIBI U3MEpeHns JyInHbI. CpaBHEHNE OTpE3-
KOB

Pemienue 3anau no teme «M3mepenue oTpes-
KOB»

Wsmepenne yrnos. I'pagyc. ['pagycHas mepa
yrioB. M3MepeHue yrioB Ha MECTHOCTH.

yIia, Kakue YIVIbl Ha3bIBalOTCS CMEXHBIMH M Kakue —
BepTUKAJIbHBIME. DopMynupoBaTh H  00OCHOBBHIBATH
YTBEPKJICHUS O CBOMCTBAX CMEKHBIX M BEPTUKAIBHBIX
yroB.  OOBSCHATH, Kakde NpsMble  Ha3bIBAIOTCS
HepneHAuKyIIpHbIME.  DopMyIHpoBaTh U 000CHOBLIBATH
YTBEPIKJIEHHE o CBOICTBE TIBYX MIPSIMBIX,
NMEePHEeHANKYIAPHBIX K  TpeTbed. M3o0paxkats u
pacmo3HaBaTh YyKa3aHHBbIe IIpocTeiimue (GUIypbl Ha
uepTexax. Pemars 3amaud, CBS3aHHBIE C ITUMH
MPOCTEUIINMHU (HUTYpaMU.
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TpeyrojbsHuku.
PaBencrBo
TPEYroJibHUKOB

18

Beprukanbnsie u cMexHble yribl. CBOMCTBO
BEPTHUKAJIbHBIX U CMEXHBIX yrioB. Jloka3a-
TEJIbCTBA

[epneHTUKYASAPHOCTD MPSIMBIX.

IlepnenaukynspHOCTh NpsMBIX. Perenne 3a-
Jad

Kountpoabhas paGora Ne 1 no teme:
«HavanbHble reoMeTpUYecKUe CBeeHUD).

TpeyroapHUK. DJIEMEHTHI TpeyronbHukKa. 11ps-
MOYTOJIbHBIE, OCTPOYTOJIbHBIE U TYHOYTOJIb-
HBIE€ TPEYTOJIbHUKU. AHAJTU3 KOHTPOJIBHOU pa-
60THI

[Ipu3Haku paBeHCTBA TPEYroNabHUKOB. [lepBhIii
MIPU3HAK PABEHCTBA TPEYTOJIHHHUKOB.

[lepnenaukynsp U HaKJIOHHAA K npsAMoi. Pac-
CTOSIHME OT TOYKH A0 NpsimMoil. Pemenue 3agay

BericoTa, MenuaHbl, OHCCEKTpUCa TPEYTOlb-
HUKa. Pemenue 3anaq.

PaBHoOepeHHBIC M PAaBHOCTOPOHHHUE TPE-
YTOJIbHUKH, CBOMCTBA U IPU3HAKH PaBHOOE/I-
PEHHOro TpeyroibHUKa. Pemenue 3aaau

IIpu3naku paBeHCTBaA TPEYroIbHUKOB. Bropoit
MIPU3HAK PABEHCTBA TPEYTOILHUKOB. Pemenne
3a1a4

[EEN

1

I'naga 2. Tpeyzonvnuku. Pasencmeo mpeyzononukos (18 u)

OOBsICHATB, Kakass (HUTypa Ha3bIBAETCS TPEYTOIBHHKOM,
YTO TAKO€ BEPIIMHBI, CTOPOHBI, YIJIbl U IEPUMETP Tpe-
YroJbHUKA, KAaKOW TPEYroJbHUK Ha3bIBaeTCs paBHOOE.-
PEHHEIM M KaKOH — PaBHOCTOPOHHMM, KaKHe TPEyroib-
HHKHJ Ha3bIBAIOTCS paBHBIMU. M1306paxaTh U paclio3HaBaTh
Ha 4epTeXax TPEYTOIBHUKH H HX 3JIeMEHTEL. Dopmyanpo-
BaTh M JIOKa3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA Tpe-
yronbHUKOB. OOBSACHATH, YTO HA3BIBACTCS MEPICHAUKYIIS-
POM, NPOBEIEHHBIM M3 JAHHOW TOYKU K JAHHOH IPSIMOIi.
DopMynUpOBaTh U JOKa3bIBaTh TEOPEMY O IEPIEHIHKY-
nsipe K npsaMoi. OOBACHATh, KaKUe OTPE3KH Ha3bIBAIOTCS
MeIMaHoH, OMCCEKTPHCOI B BEICOTOH TpeyronbHuKa. Dop-
MYIIHPOBATh H J0Ka3bIBaTh TEOPEMBI O CBOMCTBAX PaBHO-
OenpeHHOro TpeyroibHUKa. Pemarts 3a1a4u, cBS3aHHbIE C
NpU3HAKAMM PABEHCTBA TPEYTONLHUKOB M CBOMCTBaMU
paBHOOEIPEHHOTO TpeyroibHUKa. POpMyIHPOBAThH OIpe-
JieneHne OKpyKHOCTH. OOBACHSATH, UTO TaKoe IEHTP, pa-
JIyC, XOp/a ¥ IMaMETp OKPYKHOCTHU. PemaTs npocreiimue
3a7a4d HA TIOCTPOCHHE (IIOCTPOSHHE yIia, PAaBHOTO JaH-
HOMY, MOCTPOCHHE OMCCEKTPUCHI YIJIa, TIOCTPOCHHE Tep-
HEHMKYIISPHBIX MPSMBIX, TIOCTPOCHHE CEPEIHBI OTPe3Ka)
u Oonee CIOXHBIE 3aJa4d, HCIOIb3YIOIIHE yKa3aHHbIE
npocreiimme. ConocTaBiATh MONYYEHHBIH pe3yabTaT ¢
yCIIOBHEM 3aaud. AHATU3HPOBATh BO3MOXKHBIE CITydau.

[5]
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[MapanueabHble
npsiMble

12

Tpertuit npu3HaK paBeHCTBA TPEYTOJbHUKOB.

OxpyxHOCTb U KpyT. LlenTp, pagnyc, nua-
metp. dyra, xopaa, cerment. Cextop. lnuna
OKpY>KHOCTH, YHCTO 7T, INIMHA AYTH.

OcHOBHBIE 331241 HAa IOCTPOEHUE: JEIICHUE
OTpe3Ka I0I10JIaM, JEeJICHUE OTPe3Ka Ha 1 paB-
HBIX YacTeil, MOCTPOeHUE TPEYTroIbHHUKA 110
TPEM CTOpOHaM.

OcHOBHBIE 32/1a41 Ha TIOCTPOCHUE: ITOCTPOE-
HUE NEPICHIUKYJISIpa K MPSIMOi

OcHOBHBIE 32/1a41 Ha IOCTPOCHUE: MTOCTPOE-
HUE OUCCEKTPHUCHL.

Konumponvuas paboma Ne 2 no meme: «Tpe-
Y20JIbHUKUY.

TpeyronbHUK. D1eMEHTHI TpeyroyibHuKa. [1ps-
MOYTOJIbHBIE, OCTPOYTOJIbHBIE U TYTIOYTOJIb-
HBIE€ TPEYTOJIbHUKU. AHAITU3 KOHTPOJILHOU pa-
00THI

I'naea 3. Ilapannenvnuwvie npamwvie (12 u)

[TapannenpHble IPAMBIE U IIEPECEKAIOLINECS
npsmele. [TapamnensHeie otpesku. Ilepnenau-
KYJISIPHOCTB TIPSIMBIX. AHaIN3 K/paboTh

HpI/ISHaKI/I napauI€JIIbHOCTH ABYX IPAMBIX.

HpaKTI/I‘IeCKI/Ie CIIOCOOBI MOCTPOCHUA mapali-
JICJIBHBIX MPSAMBIX

1

DopMynupoBaTh ONPEIENeHHE MapalIeAbHBIX MPSIMBIX.
OOBSICHATH C TIOMOIIIBIO PUCYHKA, KAKHE YTIIbI, 00pa30BaH-
HBIC IIPU IEPECEUeHHN IBYX MPSAMBIX CEKyIeH, Ha3bIBa-
I0TCSl HAKPECT JISKAIMMH, KaKHe — OJHOCTOPOHHUMH U
KaKHe — COOTBETCTBEHHBIMU. DOPMYIMPOBATh U JI0KA3bI-
BaTb TEOPEMBI, BHIPAXKAIONINE MPU3HAKU MAPAIIEAbHOCTH
JBYX HPSIMBIX. OOBSICHATD, YTO TAKOE AKCHOMBI TEOMETPHH
U KaKHe aKCHOMBI y)K€ HCIIONB30BaNCh panee. Dopmynn-
pOBAaTh aKCHOMY MapajUIeIbHBIX NPAMBIX U BHIBOAUTD

[5]
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Pemienne 3ajga4d 110 TCMeE «HpI/I3HaKI/I napaji-
JICIBHOCTHU NPAMBIX>

[TonsTre 00 akcMOMAaTHKE U aKCHOMaTHYe-
CKOM MOCTpoeHuu reomerpuu. [1aThIit nocty-
nat EBkiuja u ero uctopusi. AKCHOMBI apai-
JIETBHBIX TPSIMBIX.

[Mpsimas u oOpaTHas Teopembl. OOpaTHBIE TEO-
PEMBI K IPU3HAKAM MapaJuIeIbHOCTH MPSIMbIX.
CBoiicTBa napaienbHbIX npsmeix. Cien-
CTBHE.

CBolicTBa MapauieIbHbIX IPSIMBIX.

Pemenue 3agau no teme «llapannensHble nps-
MBI

ITonroroBka Kk KOHTPOJIBHON paboTe MO TEME
«TapannenbHbIE IPSIMBIE»

Koumponvuas paboma Ne 3 no meme: «lla-
pannenvHble npAMbLe)

ciencTBus U3 He€. DOpMynIHpoOBaTh M JIOKAa3bIBATh TEO-
PEMBI 0 CBOMCTBAX Mapauie/IbHbIX IPSMBIX, 00pATHBIE TEO-
pemMaM O TpH3HAaKaX IapaJUIeTbHOCTH, CBSI3aHHBIX C
HAKpPECT JICKAIIMMH, COOTBETCTBEHHBIMU M OJHOCTOPOH-
HHMH YTJIaMH, B CBSI3U C 9TUM OOBSCHATH, UTO TAKOE YCIIO-
BUE U 3aKJIIOYCHHE TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTCst
00paTHOM M0 OTHOLIEHHIO K JIaHHOH Teopeme. OObACHATH,
B 4EM 3aKII0YAeTCs METOJ IOKa3aTelIbCTBA OT IPOTHB-
HOro: (hopMyJIPOBaTh U JIOKA3bIBATh TEOPEMbI 00 yriiax ¢
COOTBETCTBEHHO IMapalIe/IbHBIMK U HEPIICHANKYIAPHBIMU
cTopoHamu. [IpUBOIUTH MPHUMEpPH! UCIIONB30BAHUS ITOIO
Mmeroza. Pemath 3aaun Ha BEIYMUCIIEHUE, [JOKA3aTeIbCTBO
U OCTPOCHHE, CBSA3AHHbIC C MTAPAUICIIbHBIMH IIPSMBIMH.

I'nasa 4. Cymma yenoe mpeyzonvnuxa. Coomuowienusn mexcoy cmoponamu u yenamu mpeyzoasvhuxa (20 u)

Cymma yIJIOB
TPeyroJibHHUKA.
CooTHOmIEHUA
MEexAY
CTOPOHAMM /|

20

Cymma yrnoB tpeyronbauka. Crencraus. Pe-
LIEHUE 3aJa4

Bremnue yrisl Tpeyrosnbsauka. CBOMCTBO
BHEIIIHETO yTjla TPEYTrONbHUKA.

[IpssMOYTOJIBHBIM, OCTPOYTOJIBHBIM, TYITO-
YTOJIBHBIN TPEYTOIBHUKH.

DopmympoBaTh U JJOKa3bIBaTh TEOPEMY O CyMMeE YTJIOB
TPEYTOBHUKA U €€ CIIEAICTBHE O BHEITHEM YTJIE TPEYTONIb-
HHUKa, IPOBOJUTH KIACCU(DHKALHUIO TPEYTOILHUKOB 110 YT-
nam. PopMyITpOBaTh M JI0Ka3bIBATH TEOPEMY O COOTHOIIIE-
HHUSIX MKy CTOPOHAMH M yIJIAMHU TPEYrOJIbHHKA (IIpsIMOe
1 00paTHOE YTBEPIK/ICHHUS) U CIE/ICTBUS U3 HEE, TeOpeMy O
HEpaBEHCTBE TPEyroibHUKa. DOpMyIHpoBaTh M JOKa3bl-
BATh TEOPEMbI O CBOMCTBAX MPSAMOYTOIbHBIX TPEYTOIbHU-
KOB (IPSMOYTOJBHBIH TpeyronbHuK ¢ yriaom 30°, mpu-

[5]
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yriamu
TPeyroJbHUKA

IHoBTOpPEHME

3aBUCUMOCTb MEX1y BEIMYMHAMU CTOPOH U
YTJIOB TpeyroibHUKa. Jl0Ka3aTeasCTBO OT Mpo-
TUBHOTO.

HepageHcTBO TpeyronpHuka. Pemenue 3agaud

[IpssmoyronbHbIe TpeyroiabHUKH. CBONCTBA
PSMOYTOJBHBIX TPEYTOJIbHUKOB.

IIpu3naku paBeHCTBA NPSMOYTOJIBHBIX Tpe-
YIrOJIbHUKOB. Penienue 3agau

PaccrosHue ot Touku 10 npsimoid. Paccrosinue
MEXIY MapajuIeIbHBIMU NPSIMBIMH

[ocTpoeHne TpeyronbHUKa IO TPEM JIEMEH-
TaM.

Pemenue 3anay no teme: «CBOMCTBA IPSIMO-
YTOJIBHOTO TPEYTOJbHUKA W BHEIIHETO yTriia
TPEYTOJIBHHUKA.

Konmponvnuaa paooma Ne 4 no meme: «Co-
OmMHOUIEHUE MENHCOY CIOPOHAMU U Y2IaAMU
mpeyzonbHuKay.

Iloemopenue (7 4)

IToBTOpenue no Teme: «M3mepeHne oTpe3KoB
u yriaoB. CpaBHEHUE OTPE3KOB U YTIOBY. AHa-
JIU3 KOHTPOJLHOM PabOTHI

HOBTOpeHI/IC I10 TEMC! «HpI/I3HaKI/I PaBCHCTBA
TPCYTrOJIbHUKOB).

3HAKU PAaBEHCTBA MPSMOYTOJIbHBIX TPEYTroJdbHUKOB). Dop-
MYJIMPOBATh ONPEJCICHUS! PACCTOSHHUS OT TOUKH JIO Ipsi-
MO, PAaCCTOSIHHSI MEXIy MapajuiebHbIMU NPSIMbIME. Pe-
1IaTh 3a]1a44 HAa BBIYMCIICHUS], I0KA3aTEIbCTBO U IIOCTPOE-
HHe, CBSI3aHHBIC C COOTHOIICHMSIMH MEXIY CTOPOHAMHU U
YIIIaMH TPEYroJbHUKA U PACCTOSHHEM MEXIY [apauieib-
HBIMH TIPSIMBIMH, IIPH HEOOXOMMOCTH IIPOBOJIUTH O XOILY
pELICHHS] JTOMOJIHHUTENBHBIC ITOCTPOCHHS, COIOCTABISATH
HOJIyYCHHBIH Pe3yJIbTaT C YCIOBHEM 33aauH, B 3aa4ax Ha
HOCTPOCHUE UCCIIC0BATh BO3MOJKHBIE CITydaH.

[5]
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[ToBTOpenue mo teme: «CyMMa yrioB Tpe-
yrojapbHuKa. BHENIHUN yron TpeyrojibHUKa U
€T0 CBOMCTBA.

[ToBTOpEeHue no teme: «BHEmHUN yroma Tpe-
YTOJIbHUKA»

HOBTOpeHI/IC mo TeMme «PaccrosHue MCXKAY a-
paliCJIbHBIMU IPAMBIMA))

IToBTOpenue no Teme: «OCHOBHBIC 3aJ1a4H Ha
MTOCTPOCHUEY.
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TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC

Pasznen Kos-Bo Tembl Kos-Bo OcnoBHbie BH/IBI y4e0Hoii (OcHOBHBIE
4acoB yacop  ACATEILHOCTH y4daluxcst (Ha YPOBHE yanpapjeHust
YHHBepPCAJIbHBIX Y4eOHBIX AelcTBHI) BOCIIMTATEbHOI
aeATeJILHOCTH
IloBTOpEHUE 1 IToBTOpEHME U3yUEHHOIO B 7 KIlacce
I'naga 5. Yemwvipéxyzonvnuku (14 u)
qupréXyro JIBHUKH 14 MHOFOerJ'IBHI/IKI/I. 1 OOBSICHATB, YTO TAaKOE JIOMaHas, MHOTOYTOJBHHK, €ro [5]

[Tapannenorpamm. CBoiicTBa napaiieno-
rpaMma

IIpu3Haku napasiesorpamma

Pemienne 3aga4d 110 TeMe ((HapaJ'[J'[eJ'IO—
TrpaMm»

Tpanenus

Pemienue 3anau no teme «Tpanenus. [1a-
paIIenorpaMm»

Tparmenus. 3agaun Ha TOCTPOEHHE.
[IpssmoyronbHUK
Pom6. KBanpar

Pemenue 3amau

1

N e

BEpILHHBI, CME&XHbIE CTOPOHBI, THArOHAIU, U300paxaTh U
pacro3HaBaTh MHOTOYTOJIbBHUKH Ha yepTeKax.
IToka3piBaTh ~ SIEMEHTHI ~ MHOTO  YrOJBHUKA,  €ro
BHYTPEHHIOIO H BHENIHIOIO oOnactd. PopMynupoBaTh
ompeieNieHNe BBITYKIJIOT0 MHOTOYTOJIbHIKA. M300paxarts n
pacro3HaBaTh BBIITYKJTbIE u HEBBIITYKJIBIE
MHOrOyronpHukd. @opMymupoBaTh M JOKa3bIBaTh
YTBEPKIEHHS O CyMME YTJIOB BBIITYKJIOTO MHOTOYTOJIbHIKA
U CyMM€ €ro BHEIIHUX yI10B. OOBICHATH, KAKUE CTOPOHBI
(BEpILIUHEI) YeThIPEXYTOJIbHUKA Ha3bIBAIOTCS
TPOTHBOMONOKHBIMA. ~ DOPMyIHpPOBAaTE  ONpEJENeHHs
mapajleliorpaMMa, — Tpameldd, paBHOOENPEHHOH U
TPSIMOYTOJIEHON ~ Tparenuii, NpsSMOYroNbHUKA, pomba,
KBajpaTa.  M3obpaxarb W  pacmo3HaBaTb 3TN
4eThIpEXyronbHuku. DopMynaupoBaTh M JOKa3bIBaTh
yTBEpXKAeHHs 00 MX CBOWMCTBaX M TNpu3HaKax. Pemars
3a/la4M Ha BBIYHCIICHHE, JI0KA3aTEIbCTBO M MOCTPOCHHUE,
CBSI3aHHBIE C OTUMU BHIAMH YeTHIPEXYTOIbHHUKOB.
OOBSCHATS, Kakue JBE TOUKH HAa3bIBAIOTCA
CHMMETPHUYHBIMI OTHOCHTENIHHO IPAMOH (TOUKH), B KAKOM
cirydae (urypa Ha3pIBaeTCsl CHMMETPHYHON OTHOCHTEIEHO
IpsMOH (TOYKH) M YTO Takoe OCh (LEHTP) CUMMETPHU
¢urypsr.  TlpuBomuth mpumepbl (Quryp, o0iaaaroIux
0CceBOi (LEHTPANbHOM) CHMMETpHEH, a TaKXkKe MPUMEPHI
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Iaomaan

14

IloBTOpenue. Pemenue 3anau.
OceBas U LIEHTpaJIbHAsI CUMMETpPUS
Pemenue 3anau

Konmponvuaa paooma Ne 1 no meme:
«HemulpéxyzonbHuKku)

N T

0CEeBOM U IEHTPAJIbHOH CUMMETpPHA B OKpyXKalollel Hac
00CTaHOBKE.

I'naga 6. Ilnowyaow (14 u)

[Tmomaas MHOTOYTOJIBHUKA.
[Tmomaau napamwienorpaMma
[Inowmwane TpeyroiabHuKa
[Tmomaae Tpaneuuu

PeIJ_IeHI/Ie 3a4a4 Ha BBIYUCJIICHHUC TIJIOIIadn
¢uryp

Teopema Ilucdaropa.
Teopema, o6paTtras Teopeme [udaropa

Pemenne 3aja4 Ha MPUMEHEHNE TEOPEMBI
[Mudaropa

®opmyna I'epona
Pemtenne 3amau.

Konmponvuaa paooma Ne 2 no meme:
«llnowaos»

R = =

OOBSCHATh, KaKk IPOM3BOIUTCS HW3MEPEHHE IUIOLIael
MHOTI'OYTOJIbHAKOB, KaKH€ MHOTOYTOJBHHKHM Ha3bIBAIOTCS
PaBHOBEIMKUMU M KaKM€ — PaBHOCOCTABJICHHBIMU.
®opmynupoBaTh OCHOBHBIE CBOMcTBa IUIOIIAAEH U
BEIBOAUTE C HX IOMOIIBIO (OpMyIsl  IUIomazneit
MPSAMOYTrOJIbHUKA,  IapajuleliorpaMMma, — TPEYroJbHHKa,
Tpanenun. PopMyIHpoBaTE M JIOKa3bIBaTh TeopeMy 00
OTHOLICHHWH IUIOMAJeH TPEyroJbHUKOB, HMEIOMUX MO
paBHOMY yriy. GOpMyNIMpOBaTh U JIOKA3bIBaTh TEOPEMY
ITucdparopa u obpatHyto eil. BeBoauts dopmyy I'epona
JUIs  TUIOIaJM  TpeyroyiibHMKa. Pemath 3amaunm  Ha
BBIYHCIICHHE U JI0KA3aTENbCTBO, CBSA3aHHBIE C (hopMynamMu
wiomasei u reopemoii [udaropa.

[5]
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Iogo0OHBIE
TPEYroJbHUKH

20

I'nasa 7. Iloooonwvie mpeyzoavnuku (20 u)

[IponopunonaneHble oTpe3ku. Onpexaene-
HHUE MOJOOHBIX TPEYTOJIEHUKOB.

OTHOIIICHHE TUIONIAJICH MOT00HBIX Tpe-
YTOJILHUKOB

[TepBbIii npu3HaK MOA0OUS TPEYTOILHUKOB.
Pemenue 3agau

Bropotii nmpu3Hak moo0us TpeyroJbHUKOB
Tpetwuii npu3HaK moa00us TPEYroJIbHUKOB

Pemienune 3a1a4 Ha MpUMEHEHUE IPU3HAKOB
noJ00HsI TPEYTOJIHLHUKOB

Pemenne 3amau.

Konmponvnuaa paooma Ne 3 no meme:
«Ilooooue mpeyzonvrnuxos»

Cpenusist TMHUS TpeyroyibHUKa. Pemenue
3a1a4

[IponopunoHanbHbIE OTPE3KH B IPSMO-
YrOJIBHOM TPEYTOJIbHUKE

I/I3MCpI/ITCJ'IBHLIe pa60Tm Ha MCCTHOCTHU
3amaum Ha IMOCTPOCHUC MCTOIOM HO,Z[06I/I$I

CI/IHYC, KOCHUHYC U TAHT'CHC OCTPOTO yIJjia
MMPpAMOYTOJIbHOT'O TPCYTr'OJIbHUKA

1

[HEN

OOBACHATH IOHATHE IIPONOPIMOHATLHOCTH OTPE3KOB.
DopMyIupoBaTh ONpeieNIeHHs IT0OJOOHBIX TPEYTrOILHUKOB
n xodpdunmenta noxodbus. PopMyIHpoBaTh U JOKA3bI-
BaTh TEOPEMbI: 00 OTHOLIEHHUH IUIOLIAAEH MOAO00HbIX Tpe-
YTOJIBHUKOB, O TPU3HAKaX IMOAOOHS TPEYroIbHHKOB, O
CpeHeil JIMHUM TPEyrojbHHUKa, O IEPeCCYCHHU MeUaH
TPEYroJbHUKA, O MPONOPIHOHATIBHBIX OTPE3KAX B MPSIMO-
YIOJIBHOM TpeyroiabHuKe. OOBICHATH, YTO TaKoe METOJ
110100151 B 33/1a4aX Ha [IOCTPOCHUE, U IIPUBOUTH IPHMEPBI
IPUMEHEHHs 9Toro MeTona. OOBACHATH, KaK MOXHO HC-
II0JIb30BAaTh CBOWMCTBA MOJOOHBIX TPEYrOJBHUKOB B H3Me-
pUTENBHBIX paboTax Ha MecTHOCTH. OOBSCHATH, KaK BBE-
CTH MOHSATHE NOAO0US 111 IPOU3BONIBHEIX (puryp. Popmy-
JIMPOBATh OPENEICHUS H WUIIOCTPHPOBATH ITOHSTUS CH-
Hyca, KOCHHYCa H TAHI'€HCA OCTPOTO YIJIa HPSIMOYTOJIbHOTO
TpEyroibHUKa. BEIBOIUTE OCHOBHOE TPHTOHOMETPHIECKOE
TOXK/IECTBO M 3HAUCHMS CHHYCA, KOCHHYyCa U TaHTeHca [UIs
yrio 30°, 45°, 60°. Pemath 3aja4uM, CBA3aHHBIE C IO/10-
OHeM TPEeyroJIbHUKOB, JUIsl BEIMUCICHUS 3HAYCHUIT TPUTO-
HOMETPHYECKHX (DYHKIMI HCIOIb30BAaTh KOMIIBIOTEPHbIC
HPOTrPaMMBI.

[5]
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OKpy,KHOCTH

16

3HaueHUe CUHYyCca, KOCUHYCA U TAHTEHCA
nuist yroioB 30°, 45°, u 60°

CooOTHOIIEHUS MEKITY CTOPOHAMH U yT-
JIaMH TIPSIMOYTOJIBHOTO TPEYT OJIbHUKA.

Pemenue 3agau.

Konumponvnas paooma Ne 4 no meme:
«IIpumenenue noooous»

I'nasa 8. Oxpyscnocmo (16 u)

B3anMHOe pacnonoxxeHue npsiMon u
OKPY>KHOCTH

Kacarenbhas k okpyxHOcTU. Perienue 3a-
a4

I'panycHas Mepa oyru OKpy>KHOCTH
Teopema 0 BIIMCaHHOM yTJIe

Teopema 00 oTpe3Kax nepeceKarmuxcs
Xopa

Pemenne 3aga4d 110 TeMe «HeHTpaﬂBHHe nu
BIIMCAHHBIC YI'JIbD»

CBOIICTBO OMCCEKTPHUCHI yIiia
CepeanHHBINA TEPIEHANKYIISP

LIeTpre 3aMCUATCIIbHBIC TOUKU TPECYTOJib-
HHKa.

BnucanHas OKpyX’HOCTb.

1

HccenenoBare B3aMMHOE PACHONIOKEHUE MTPSIMON M OKPYXK-
HocTH. (DopMynHMpoBaTh OIpeneNeHHE KacaTelIbHOH K
OKpyKHOCTH. POPMYIUPOBATH U JJOKA3bIBATh TEOPEMBIL: O
CBOWCTBE KacaTelbHOM, 0 MPU3HAKE KacaTelbHOM, 00 OT-
pe3Kax KacaTeabHbIX, IPOBEAEHHBIX U3 0JJHOM ToukH. Dop-
MYJIMPOBATh HOHSTHUS LIEHTPAJIBHOIO yIila M IpajyCHON
Mepbl Iyr'd OKpyXKHOCTH. DOpMyIHpOBaTh U JOKA3bIBaTh
TEOpPEMBI: O BIHCAHHOM YTJIE, O IPOM3BEICHHN OTPE3KOB
nepecekaronmxcs xopa. PopMynupoBaTh U JJOKa3bIBaTh
TEOpPEMBI, CBS3aHHBIC C 3aMEUaTelbHBIMU TOUKAMH Tpe-
YronbHUKA: 0 OUCCEKTpUCe yIia U, KaK CIe[CTBUE, O Iepe-
CEYEHHN OMCCEKTPHUC TPEYTOJIbHUKA; O CEPeIMHHOM IIep-
MEeHAUKYISIPe K OTPEe3Ky U, KaK CJIeICTBHE, O IepeceueHnn
CEpPEIMHHBIX TEPHEHAMKYISIPOB K CTOPOHAM TPEYTojb-
HHKa; O MEPECEUEHNH BBICOT TpeyroibHuka. Dopmysupo-
BaTh ONPEAEICHUS OKPYKHOCTEH, BIUCAHHOW B MHOTO-
YTOJIBHUK U ONUCAHHOH OKOJIO0 MHOroyrosibHuka. ®opmy-
JHMPOBATh M JOKA3bIBATh TEOPEMBI: 00 OKPY)KHOCTH, BIIU-
CaHHOW B TPEYroJILHUK; 00 OKPYKHOCTH, OIHCAHHOW
OKOJIO TPEYTrOJIbHUKA; O CBOMCTBE CTOPOH OMMCAHHOTO ye-
THIPEXYTOJIbHUKA; O CBOICTBE YITIOB BIUCAHHOTO YETHIPEX
yrompHUKA. Pemats 3amaun Ha BBIYHCICHHUE, TOKA3aTellb-
CTBO U IIOCTPOEHHE, CBSI3aHHbBIE C OKPYKHOCTHIO, BITUCAH-
HBIMU U OIHCAHHBIMU TPEYTOIBHUKAMU U YeTBIPEXYTOb-
HuKamu. VccnenoBath CBOMCTBA KOHGHUIYpalyid, CBs3aH-
HBIX C OKPYKHOCTBIO, C ITOMOIIBIO KOMITBIOTEPHBIX IPO-
TPaMM.

[5]
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CBOICTBO ONMCAaHHOT'O YETHIPEXYTOJIbHUKA
OnucanHas OKPYKHOCTb.
CBOMCTBO BIIMCAHHOTO YETHIPEXYTOIbHUKA

Pemenwne 3amau mo reme « OKPYK HOCTB

R = =

Konumponvnas paboma Ne 5 no meme:

«OKpysrcnocmoy
Iloemopenue (3 u)
IloBTOpEHHE 3 IToropenue. YersipexyronsHuku. Ilno- 1
majab
[ToTropenue. [logo06HBIE TPEYTOTHHUKH. 1
OKpy>XHOCTb
Hrorosoe nosropeHne 1

TEMATHUYECKOE INTAHUPOBAHUE

9 KJIACC

Paznen Koa-Bo Tembl Kos-Bo OcHoBHbIe BHIbI Y4eOHOIl 1eATEILHOCTH
JacoB yacoB  yJaummxcsi (Ha YpPOBHe YHHBEPCAJIbHBIX

Y4eOHBIX JeiicTBUIi)

I'nasa 9. Bexmoput (8 u)

BeKTOpr 8 Tlousitue BEKTOpa 1 DOpMyIUpPOBATH ONMPEACNICHNST M WUIIOCTPUPOBATH IOHSTHUS
BEKTOpa, €ro AJIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB. Mo-
2 THUBHUPOBATH BBCACHUC TMOHATHH U ,ﬂCﬁCTBHﬁ, CBA3aHHBIX C BCK-
CHOX{eHHe M BbIYMTAHHC BeKTOPOB TOpaMH, COOTBETCTBYIOIIMMHU IIPUMEPAMU, OTHOCAMIMMUCS K

[5]

OcHOBHbBIE
HANPABJICHUS
BOCIIMTATEbHOM
JeATeIbHOCTH

[5]
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YMHO)KGHI/IC BeKTopa Ha YUCJIO. HpI/IMCHCHI/IC 2 (1)14314‘-[6CK1/IM BEKTOPHBIM BEJIUYHMHAM. HPMMCHXTI: BEKTOPBI U
JIeiCTBYS HaJl HUMH TP PEIICHUH T'€OMETPUUCCKHX 3a/1ad.

BEKTOPOB K PEIIECHHUIO 3a/1a4

Cpeausist TMHUS TPaIeIiu 1

[TpumeHeHne BEKTOPOB K PEIICHHIO 3a/1a4 1

Koumponwvnasa paboma Nel no meme: «Bek- 1

mopbut»

I'nasa 10. Memoo koopounam (10 u)

MeTOII KOOPIHHAT 10 AHanus K/p. Pasnoxeunue BEKTOpA 110 JABYM 1 OOBSCHATD U WUIOCTPUPOBATH MOHATUS HPSMOYTOJIBHON CH- [5]

CTEMBbI KOOpAMHAT, KOOPAMHAT TOYKHA UM KOOPAMHAT BEKTOpPA.

HeKOHHHHeapHLIM BGKTOpaM BBIBOIH/ITB 1 UCTIOJIB30BATh IIPU PCIICHUHN 3a1a9 CbOpMyJ'[BI KO-
OpJAMHAT CEpPEeIUHBbl OTPE3Ka, JUIMHBI BEKTOpA, PACCTOSHUS

KOOpI[I/IHaTBI BEKTOpa 1 MEXIy ABYMS TOUKaMH, YPaBHCHUSI OKPY)KHOCTH H IIPSIMO.

CBs13p MEKIy KOOPAMHATaMU BEKTOpa U KO- 1

OopJIMHaTaMH €ro Havaljia U KOHI[a

[Ipocreiimine 3a1auu B KOOpAUHATAX 2

IIpuMmeHeHre MeTo1a KOOPAUHAT K PELIEHUIO 1

3a7a4

YpaBHEHUE OKPYKHOCTH 1

VYpaBHeHHE TPSIMOi 1

Konmponvnaa paooma Ne2 no meme: «Me- 1

moo Koopounan

Amnanus x/p. Pemenue 3amau o teme 1

I'nasa 11. Coomnouwenus mexcoy cmopornamu u yeanamu mpeyzoavnuka. Ckanapnoe npouseeoenue
eéekmopoe (11 u)



CooTHo1IEeHUA
MEXKIY
CTOPOHAMM u
yrjiamu
TPeyroJbHUKA.
CragsipHoe
npou3BeeHne
BEKTOPOB

Jlanna
OKPYKHOCTH M
IUIOLIA/Ib KPyra

12

CuHyc, KOCUHYC U TaHTeHC yriia. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO

(DOpMYJ'II)I AJ1d BBIYUCIICHUSA KOOPpAWHAT
TOYKHU

Teopema o TIoImaau TPEYroNIbHAKA
Teopema cuHycOB

Teopema KOCUHYCOB

Pewienne TpeyroapsHUKOB.

Yrois Mexay BEKTOpaMu

CkansipHO€ IpOU3BEACHNAE BEKTOPOB
Pewenune 3amay no teme

Konmponvnaa paooma Ne3 no meme: «Co-
OMHOWEHUS MENHCOY CIOPOHAMU U Y2IaMU
mpeyzonvHuka. Ckanapruoe npouseedenue
6EKMOpPO6»

N = e = S T =S SN S

DopMyIMpOBATh U WILTIOCTPUPOBATH OIPE/ICIICHHS CHHYCa, KO-
CUHYCa, TAHI'€Hca U KoTaHreHca yrios ot 0 1o 180°. BeiBoauTth
OCHOBHOE TPHTOHOMETPUYECKOE TOXKAECTBO U (DOPMYIIBI IIPH-
BegeHus. PopMyIHpoBaTh U JJOKa3bIBaTh TEOPEMbI CHHYCOB U
KOCHHYCOB, IPHIMEHSTh HX [IPH PEIICHUH TPEYrOIbHUKOB. O0B-
SICHSITh, KaK HCIIOJIB3YIOTCSI TPUTOHOMETPHYECKHIE (hOPMYIIBI B
HU3MEPUTENbHBIX paboTax Ha MeCTHOCTH. DopMyinupoBaTh
OIPEICICHHUS yIila MEXK/y BEKTOPAMH U CKaJISIPHOTO MPOH3Be-
JICHUsI BEKTOPOB. BIBOAMT hOpMyITy CKaIsipHOrO HpOM3BE/ie-
HHS Yepe3 KOOPIHHATBI BEKTOPOB. DOpMyIHpOBaTh U 00OCHO-
BBIBAaTh YTBEPIKICHHUE O CBOMCTBAX CKAJISIPHOTO IIPOU3BEIACHNUSL.
Hcronp30BaTh CKaIIpHOE IPOU3BEICHUE BEKTOPOB IIPHU pelie-
HUH 3a/1a4.

I'naga 12. /[nuna okpyscnocmu u naowaow kpyza (12 u)

IIpaBUIBHBIN MHOIOYIOJIBHUK

OKpY>XKHOCTb, OTIICAHHASI OKOJIO MTPaBUIh-
HOI'0O MHOTOYTOJIbHUKA

OKpy’>XHOCTB, BITUCAHHAS B MTPaBUIHHBINA
MHOTOYTOJIbHUK

1
1

DopMyIupoBaTh ONpeAeIeHHE NPaBUIBHOTO MHOTOYTOJIbHUKA.
DopMynupoBaTh U JJOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTAX,
ONUCAHHOM  OKOJO  TNPaBMJIBHOIO  MHOTOYTOJbHHKA U
BIIMCAaHHOU B Hero. BBIBOIUTE M MCTIONB30BaTh (HOPMYJIBI IS
BBIYUCICHUS IUIOMAAM IPABUIBHOIO MHOTOYTOJNIBHUKA, €ro
CTOPOHBI U pajinyca BIUCAHHOH OKpYy>KHOCTH. Perats 3a1aun
Ha TOCTPOCHHE NPABHIBHBIX MHOTOYTOIBHUKOB. OOBACHATH
MOHATHS JUIMHBI OKPY)KHOCTH U ILIOIAAu Kpyra. BemBoauTsb
(hOpMyJIBI TSl BEIYUCIICHUS JUTHHBI OKPY)KHOCTH M JJIMHBI IYTH,

[5]

[5]
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JABukenue

HavaabHbIe
CBeeHUs
cTepeoMeTpUuM

u3

DopMyITbl 1S BBIYMCIICHHS TUIOIAIN TIpa-
BUJIBHOT'O MHOTOYTOJIbHHKA, €r0 CTOPOHBI U
paznuyca BIMCAaHHOM OKPY>KHOCTH

[TocTpoenne npaBUIBHBIX MHOTOYT OJIEHUKOB
JlIrHa OKpY>KHOCTHU M TyTH OKPY>KHOCTHU

[Tnomane kpyra u 1IOMIas KPYTOBOTO CEK-
TOpa

Pemenue 3amau mo teme

Konmponwvnan paooma Ned no meme:
«/Anuna okpyscnocmu u niowadv Kpyza»

IUIOINAH Kpyra U IUIoWaau Kpyrosoro cexkropa. IlpumensaTs
3TH (POPMYJIBI IIPU PELICHUH 3a/1a4.

I'naea 13. /leusicenue (8 u)

ITonsarue nBM>XEeHUS
[TapannenbHblil IEPEHOC U TOBOPOT
Pewenune 3amay no teme

Konmponvnaa paooma Ne5 no meme: «/[éu-
JiceHuey

N

OOBSICHATD, YTO TAKOE OTOOpaKEHUE IUIOCKOCTH Ha ceds U B
KaKOM CJTy9ae OHO Ha3bIBASTCSI IBHIKEHUEM IIOCKOCTH. OOBsic-
HSTb, YTO TAKOE OCEBas CHMMETpHs, [IEHTPaIbHas CHMMETpH,
TIapaJUICNIBbHBIN IepeHoc U MoBOpOT. OOOCHOBBIBATH, YTO ITH
OTOOpaKeHUsI IUIOCKOCTH Ha ce0sl SIBISIOTCS JIBIDKECHHSIMHU.
OOBACHATD, KAKOBA CBA3b MEKIY JIBUKCHUAMH M HAaJIOKCHMU-
SMH. VIJLTIOCTpHPOBAaTh OCHOBHBIE BHIBI IBIDKCHHH, B TOM
YHUCIIe C TOMOIIBI0 KOMIBIOTEPHBIX IIPOrPaMM.

I'nasa 14. Hauanvnwie ceedenusn uz cmepeomempuu (8 1)

[Ipenmer crepeoMeTprn. MHOrOrpaHHHKH.
IIpuzma

[Napannenenunen. CBolicTBa NPIMOYTOIb-
Horo mapamienenunena. O6pEM Tena

OOBSCHATE, YTO TAKOE MHOTOIPAHHHUK, €ro IrpaHH, pébpa, Bep-
IIMHBI, IUATOHANH, KaKOIl MHOTOTPAHHUK HA3bIBACTCS BBIMYK-
JIBIM, YTO TaKoe N-yroipHas OpH3Ma, e€ OCHOBAHMUS, OOKOBBIC
rpaHu U OOKOBBIE pEOpa, Kakasl MPH3Ma Ha3bIBACTCS NPSIMOI U
Kakas — HaKJIOHHO1, 4TO TaKOe BBICOTA MPH3MBI, Kakast IpH3Ma
Ha3bIBAaeTCs MNapajuleleNMIeN oM M Kakod Tapajulesenures
Ha3bIBaeTCs MPSMOYroJibHBIM. PopMyIHpoBaTh U 0OOCHOBBI-
BaTb YTBEPXKICHUS O CBOICTBE AMAroHalel Mapalelenunesna

[5]

[5]
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AKCHOMBI
IJIAHUMEeTPUH

Hrorosoe
MOBTOPEHHE
Kypca
reomerpun  7-9
KJIACCOB

ITupamupa
Hunuaap
Konyc
Cdepa u map

Konmponwvnan paboma Neb6 no meme:
«Hauanwvhvie céedenus us cmepeomempuuy

R = =

U 0 KBaJpaTe JHaroHajlM HPsSMOYroJIbHOIO Mapajuieselnuiea.
OOBSCHATD, 4TO Takoe 00bEM MHOrOrpaHHuka. BeiBoautsb (¢
nomonisio npuHnuna Kasansepn) ¢opmyiry o0béMa mpsmo-
YrOJILHOTO Tapajulesienunesia. OObsICHATb, KaKOW MHOIOrpaH-
HHK Ha3bIBaeTCsl MUPaMUJIOH, YTO TAKOE OCHOBAaHHE, BEpIIIHA,
OoKOBBIe TpaHH, OOKOBBIE PEOpa M BBICOTA MHPAMUJBI, Kakas
IMpaMua Ha3bIBaeTCsl NPaBUIBHOMN, YTO Takoe arnodema mpa-
BUJIBHOU MUPaMU/IbL, IPHBOAUTE (GOPMYITy 00BbEMA TUPAMUIBL.
OOBSACHATD, KAKOE TEJIO HAa3bIBACTCS LIMIIMHJIPOM, YTO TAKOE €r0
0Ch, BBICOTA, OCHOBAHMS, Paainyc, OOKOBas IIOBEPXHOCTH, 00pa-
3ylomue, pa3BépTka OOKOBOH MOBEPXHOCTH, KAaKUMHU (HOpMY-
JlaMU BBIpQKArOTCsi 00bEM U IUIO0INA/ b OOKOBOI MOBEPXHOCTH
muuHapa. OOBACHSTh, KAKOE TEJIO HAa3bIBACTCS KOHYCOM, YTO
TaKoe ero OChb, BEICOTA, OCHOBaHUE, OOKOBas IIOBEPXHOCTb, 00-
pasytoliue, pa3BépTka O0KOBOM MOBEPXHOCTH, KAKMMHU (HOpMY-
JIAMH BBIP@)KatoTcst 00BbEM KOHYCa U IUIOMIaAb OOKOBOM ITOBEPX-
HocTH. OOBSCHATH, Kakasl IOBEPXHOCTH Ha3bIBaeTcsi chepoil u
KaKoe TeJI0 Ha3bIBACTCs LIAPOM, YTO TaKOE PAIHyC U IUAMETP
cdepsl (1apa), KakuMu GOpMyIaMH BEIPaXKAIOTCSt 00BEM Iapa
u wiommaap cdepbl. M300paxarth U pacro3HaBaTh Ha PUCYHKaX
HpHU3My, HapaJuIeNeuIe]], TUPaMULy, LIHIHHAD, KOHYC, 1I1ap.

Akcuomot nianumempuu (2 u)

06 akcuoMax TIaHAMETPUH

2

Hmozoeoe noeémopenue Kypca ceomempuu 7-9 knaccoe (9 u)

VYriel
TpeyrojibHUKA
YeThIpexyroabHUKH
MHOTroyrojabsHUKU

OKpYyXHOCTB ¥ KpyT

1

R RN

[5]

[5]
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BekTophl 1 KOOpMHATEI Ha INIOCKOCTH
Hmozoeaa konmponvuaa paooma Ne7

Pemenue 3anad no kypcy niaHUMETPUH
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Bypmuctposa T. A. Anrebpa. [IporpamMmmsel 00111€00pa3oBaTENbHBIX YUpEKIACHHH. 7-9
kiaccel. — M.: [IpocBemenue, 2020.

Anrebpa. 7 kimacc: yueb. ms obmeodpasonar. yupexaenuii FO.H.Makaperaes, H.I'.Mwun-
ok, K.M.Hemkos, C.b.CyBopoBa; nox pea.C.A.Tenskosckoro.- M.: [Ipocsemenue, 2019.
Anrebpa. 8 kimacc: yueb. ms obmeodpasonar. yupexaenuii FO.H.Makaperaes, H.I'.Mwun-
ok, K.M.Hemkos, C.b.CyBoposa; non pea.C.A.Tenskosckoro.- M.: [Ipocsemenue, 2020.
Anrebpa. 9 kimacc: yueb. ms odmieodpasonar. yupexaenuii FO.H.Makaperaes, H.I'.Mwun-
mok, K.M.Hemkos, C.b.CyBoposa; nopn pen.C.A.TenskoBckoro.- M.: IIpocsenienue, 2020.
N3yuenune anredpsl B 7-9 kinaccax: nmocodbue mis yuuteneit / FO.H.Makaperues, H.I'.Mun-
miok, C.b.CyBopona, U.C.I1InbikoBa. — 3-e u3a., 1opad. — M. : [Ipocsemenue, 2019.
’Koxor B.W. Anrebpa. lunakruaeckue matepuainsl. 7,8, 9 kinaccel / B.M. XKoxoB,
1O.H.Makapsrues, H.I.Munptok.- 14-e uza.- M.:IIpocseuienue, 2020.

Epmosa A.IL., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeNbHbIE U KOHTPOJIbHBIE Pa-
00THI 110 anredpe u reoMeTpun s 7 Kaacca. — 7-¢ u3., ucnp. u joir. — M.: UJIEKCA, -
2016.

Hynmauneia FO.I1., Kponrays B.JI.. Anre6pa. 7 kiacc. Tematudeckue TeCTHI.

M.: Ilpocsemienue, 2018.

KonTponbHo-u3mepurensubie MaTepuaibl. Anredpa. 7, 8, 9 knaccsl. Coct. JI.V.MapTbI-
mosa.-M.:BAKO, 2019.

['eometpus. 7—9 knaccsl: yueb. s obmeoOpa3osat. opranuzanuii /JI. C. Atanacsn, B.
@. byrysos, C. b. Kanomues u n1p. — M.: IIpocsemienue,

2013—2017.

2. 'eometpus. Pabouas Tetpans. 7 kinacc: yued. mocodue st o01meodpa3oBar. opranusa-
uuit / JI. C. Aranacsan, B. @. byty3os, 0. A. I'1a3kos,

U. U. FOnuna. — M.: [IpocBemenue, 2004—2017.

3. 'eometpusi. PaGouas terpazp. 8 kiace: yuebd. mocodue 1i1st 061eoopazoBar. opraHusa-
uuii / JI. C. Atanacsa, B. @. byry3sos, 0. A. I'na3kos,

U. U. FOnuna. — M.: [Ipoceemenue, 2004—2017.

4. T'eometpusi. Pabouast TeTpanp. 9 kiacc: yued. mocobue ais 001meoopa3oBaT. OpraHusa-
uuit / JI. C. Aranacsan, B. @. byty3os, 0. A. I'na3kos,

. U. FOnuna. — M.: [IpocBemenue, 2004—2017.

5. 3ug b. I'. 'eometpus. Jluaakruyeckre MaTepuaisl. 7 kiaacc: yue0. mocobue i oOrie-
oOpasoBar. opranmsanuii / b. I'. 3uB, B. M. Meiinep. — M.: [Ipocsemenue, 2004—2017.
6. 3ug b. I'. 'eometpus. Jlunaktuyeckue marepuaisl. 8 kiacc: yued. mocobue ass ooe-
obpazosar. opranuzamuii / b. I'. 3uB, B. M. Meitnep. — M.:

[Tpocsemienne, 2004—2017.

7. 3ue b. I'. 'eometpus. Jlunaktudeckue MaTepraibl. 9 kiace: yued. mocobue st oOre-
oOpasoBar. opranuzauuii / b. I'. 3uB, B. M. Meiinep. — M.:

[Tpoceemienne, 2004—2017.

8. 'eomeTpus. MeToauueckue pekoMeHAaluu. 7 kiacc: yueo. mocobue ais odmeoodpaso-
BaT. opranuzauuii / JI. C. Atanacss, B. @. byry30s,

1O. A. T'na3koB u np. — M.: IIpocsemenue, 2016.

9. 'eomerpusa. Meroandeckue peKoMeHAAMH. 8 Kiacc: yued. mocodue st oomeoopaszo-
BaT. opranuzanuii / JI. C. Atanacss, B. @. ByTty308,

0. A. I'mazkoB u ap. — M.: IIpocsemenue, 2016.

10. l'eomerpust. Metoanueckue pekoMeHaaum. 9 kiacc: yued. nocodue st 06meoopaso-
Bar. opranuzanuii / JI. C. Atanacss, B. @. Byry3os,

1O. A. I'na3koB u np. — M.: IIpocsemenue, 2016.
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30. 11. Muwenxo T. M. T'eomerpusi. TemaTudeckue TecThl. 7 Ki1acc: yued. mocodue ams oore-
obpazosar. opranuzaiuii / T. M. MuieHnko,

31. A.JI. bouakoB. — M.: [IpocBemenne, 2008—2017.

32. 12. Muwenko T. M. I'eomerpusi. TemaTudeckue TecThl. 8 Kiacc: yued. mocodue 1ist oo1e-
obpa3onar. opranuzanuii / T. M. MurmieHko,

33. A.Jl. bouakoB. — M.: IIpocBemenue, 2008—2017.

34. 13. Muwenxo T. M. T'eomerpusi. TemaTtudeckue TecThl. 9 Kiacc: yued. mocodue s odrie-
obpazoBar. opranuzaiuii / T. M. MuieHko,

35.  A. JI. bouakos. — M.: [Ipocsemenne, 2008—2017.

OJIEKTPOHHBIE YYEBHBIE ITOCOBUA

l.MlHTepakTHBHAs MareMaThka. 5-9 kimacc. DJEeKTpoHHOE Y4eOHOe mocoOue I OCHOBHOM
mikoiiel. M., OO0 «/Ipoda», OO0 «IOCx»,, 2002.

2.Maremaruka. [Ipaktukym. 5-11 kmaccel. DnektporHoe yuebnoe u3ganue. M., OO0 «Jlpoday,
000 «/10C», 2003.

NMHTEPHET-PECYPCBI

1.« uxy Ha ypoK MaTeMaTuKu (MeToaudeckue pa3paboTku)»—Pexum nocryna
www.festival.1september.ru

2.Ypoku, KOHCHEeKThI. —PexxuM nocryna: www.pedsovet.ru
NHOOPMAIITMOHHO-KOMMVYHUKATUBHBIE CPE/ICTBA

HATJIAJHBIE TOCOBUA

1.IlopTpeTsl BENUKUX YUEHBIX-MAaTEMATUKOB.

2.JleMOHCTpallMOHHbIE TabauLbl 10 TeMaM: «/lecsTuunble n1pobu», «CpaBHEHHE, CIOKEHHE U
BbIUHTaHUE Jpo0Oeii ¢ pa3HbIMU 3HaMeHaTeNIMUy, «[IpAMOyronpHbIi Napaieaenunen, «Y b,
«/InarpammeD.

TEXHUYECKUE CPEJICTBA

1. MynpTuMenuitHbIN anmnapaT

2.KommneroTep.

COI''TACOBAHO COI''TACOBAHO
IIporokoi 3acenanus 3aMmecTuTens JupekTopa no Y BP

METOANYECKOTO 00OBEIUHEHUSI

YUMUTENIEH MAaTEMATUKN IToptHoBa E.B.
Aoy CO]_H NO 4 noanuch pykosoaurens MO d.1.0.
oT 2024 roma Ne 2024 rona
3a6s08a E.B.
MoANHCh pykoBoauTens MO ©.1.0.
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