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1. Ilnanupyembie pe3yJIbTaThl OCBOCHUSI y4e0OHOI0 MpeAMeTa

OcBoenue yuebHoro npenmera «MaTtemaTuka» J0HKHO 00ecreunBaTh J10C-
THKEHUE HAa YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs CIEAYIOIUX JTUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YyIbTaTOB:

JJUYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE Pe3yIbTaThl OCBOEHUS IPOrpaMMbl yueOHOTo mpeameTa «Ma-
TEMATHUKa» XapaKTEPU3YOTCS:

Ilampuomuueckoe eocnumanue:

IPOSIBIICHUEM MHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUMCKOW MaTeMa-
TUKH, [EHHOCTHBIM OTHOILIEHUEM K JOCTHUKEHHUSIM POCCUMCKUX MAaTEMaTHKOB U
POCCHIICKOIT MaTeMaTU4YeCKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX JOCTHXKEHHU B
JIPYTUX HayKax M MPUKIATHBIX cepax.

I'pasicoanckoe u 0yxo6HO-HPAGCMEEHHOE 60CRUMAHUE:.

TOTOBHOCTBIO K BBIIIOJTHEHUIO 003aHHOCTEN I'pa)/IaHWHA U peaJIU3alliuU €ro
MpaB, NPEICTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS pa3iiny-
HBIX CTPYKTYp, SIBICHUM, NPOLEAYP IPakIaHCKOro 0011ecTBa (BBIOOPHI, OMPOCHI U
Ip.); TOTOBHOCTBIO K OOCYKJIEHUIO 3THYECKUX MPOOJIEM, CBSI3AHHBIX C MpaKTUYe-
CKMM TPUMEHEHHEM JIOCTUKEHUN HAyKH, OCO3HAHUEM BAXKHOCTH MOPAIBHO-
ATUYECKUX MPUHILIUIIOB B JEATEIbHOCTH YYCHOTO.

Tpyooeoe 6ocnumanue:

YCTaHOBKOM Ha aKTUBHOE YYacCTHE B PELICHUH MPAKTUYECKHX 3a/1a4 MaTeMa-
TUYECKOW HamlpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTHM MaTEMaTHYEeCKOro odpa3zoBa-
HUSl HA TPOTSDKEHUU BCEH JKM3HU I YCHENTHOW MpodeCCHOHAIBHON JeaTeNbHO-
CTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHUM; OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHUEM
MHIMBHUIYaJIbHOM TPaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C YYETOM JIM4-
HBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

Icmemuueckoe gocnumanue:

CIIOCOOHOCTBIO K AMOLIMOHATBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1a4, PEIICHUM, PACCYKIECHUN; YMEHUIO BUIETh MaTeMaTH-
YECKHUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

Ilennocmu nayunozo no3nanus:

OpUEHTALMEN B JIESITEIbHOCTU HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpE.-
CTaBJIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MTPUPOABI U 00-
[IecTBa, MOHMMAaHHEM MaTeMaTHUYeCKOM HayKu Kak cepbl 4YeloBEYECKOU Jes-
TEIBHOCTH, 3TAIOB €€ PA3BUTHA M 3HAYUMOCTH ISl PA3BUTHS LMBHIIN3ALMH; OBJa-
JIEHUEM SI3bIKOM MAaTeMaTHUKW M MaT€MaTUYECKOW KYyJIbTYpPOWd Kak CpPEACTBOM IIO-
3HAHUS MUpPA; OBJAJCHHEM NPOCTEHIIMMHU HABBIKAMHM HMCCIIEIOBATEIbCKON Jesi-
TEIbHOCTH.

QDu3uueckoe eocnumanue, opmuposanue Kyabmypovl 300p06bsi U IMO-
YUOHANbLHO20 O1A20N0SYYUUL:

TOTOBHOCTBIO TNPUMEHSATh MaTeMaTHYEeCKHME 3HAHMS B HMHTEpEcax CBOETO
3I0POBbSI, BEJCHUS 3I0POBOTO 00pa3a >KU3HU (30pOBOE MHUTAHUE, COATaHCHUPO-
BaHHBIN PEXUM 3aHSATUN W OTJIbIXA, PETyJIsipHAsl pU3MUYECKasi aKTUBHOCTD); chop-
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MHPOBAHHOCTHIO HaBbIKa pedIeKCUH, IPU3HAHUEM CBOET0 IpaBa Ha OIIMOKY U Ta-
KOT'0 K€ IpaBa JAPyroro 4ejioBekxa.
IKonozuueckoe eocnumanue:

OpHUEHTalMel Ha MPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JJIs pEIlIeHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/ibl, TIIAHUPOBAHUSI TTIOCTYIIKOB W OIICH-
KM MX BO3MOXHBIX MOCJEACTBUN ISl OKPYXKAIOIIEH Cpe/ibl; OCO3HAHUEM TJI00ab-
HOT'O XapakTepa SKOJOTUUYECKUX MPOOJIeM U MyTeH UX PEIICHUS.

Juunocmusie pezynrvmamot, odecneuugaroujue aoanmayuio ooyuaiouie-
20CA K UBMEHAIOWUMCA YCLO0BUAM COUUATIbHOU U RPUPOOHOUL CPeObl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEOMPEACICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEU KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS y APYTHX JIIOACH, TPHOOpPETaTh B COBMECTHOM NIEATEILHOCTH HO-
BbI€ 3HAHMS, HABBIKM M KOMIICTEHIIUH U3 OTBITA APYTUX; HEOOXOAUMOCTBIO B (hop-
MHPOBAaHHMH HOBBIX 3HAHUM, B TOM 4Hnciie GOpMYIUPOBATh UACH, TTIOHATHS, TUIIOTE-
3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HABATH JIe(hu-
IIUTHl COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOC Pa3BUTHE;
CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHHMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH IPUHHUMACMBIC
pelieHust U IeUCTBUsI, POpMYIUPOBATh U OLICHUBATH PUCKHU U TOCIEACTBUsA, (Pop-
MUPOBAThH OTIBIT.

MemanpeomemHubwle:
® yMEHHUS CaMOCTOSITEJIbHO OMPEEIATh IEJIM CBOETO 00yUYeHHUs, CTABUTh U
dbopmynupoBath Il ce0s HOBBIE 3aJ1aud B y4eOe, pa3BUBAaTh MOTHBHI U
WHTEPECHI CBOEH MTO3HABATEIILHOU IEATEIbHOCTH;

® CIOCOOHOCTH CaMOCTOSTENILHO TUIAHUPOBATH aIbTEPHATUBHBIC MYTHU JTOCTH-
YKEHUs 1IeJiel, 0CO3HAaHHO BhIOMpaTh Hauboiiee 3(PPeKTUBHBIE CIIOCOOBI pe-
IICHUS y4eOHBIX U TT03HABATEILHBIX 33144,

® YMCHHUS OCYHIICCTBIISATH KOHTPOJb IO 00pa3ily M BHOCHUTH HEOOXOIUMBIC
KOPPEKTHBHI;

® CIOCOOHOCTH aJIeKBaTHO OIICHUBAThH MPABUILHOCTH WJIM OMIMOOYHOCTH BBI-
MOJTHEHUsT y4eOHOU 3a/aud, €€ OOBEKTHBHYIO TPYIHOCTh W COOCTBEHHBIC
BO3MO>KHOCTH €€ PEIICHUS;

® YMCHHUS yCTaHABJIMBATh NMPUYUHHO-CJICJACTBCHHBIC CBSI3U; CTPOWTH JIOTHYE-
CKHE PaCCYXICHHUS, YMO3aKIIOUCHHS (MHIYKTHBHBIC, IEIYKTUBHBIE U TIO
aHaJIOTUM) U BBIBOJIBL;

® yMEHHUS  CO37aBaTh, NPHUMEHATH W  MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA, MOJICI U CXEMBI JIJIsl PEIICHHs] y4eOHBIX U TIO-
3HABaTEIIbHBIX 33]1a4;

® pPa3BUTHS CIIOCOOHOCTH OPraHW30BBIBATH YYEOHOE COTPYIHHYECTBO M CO-
BMECTHYIO JCSATEIBHOCTh C YYUTEIEM M CBEPCTHUKAMH: OINPEACIATH IIEIH,
pacnipeienaTh QYHKIMA W POJM YYaCTHHKOB, B3aUMOJCHCTBOBATh U HAXO-



JTUTh 00IIKe crocoObl padOThl; YMEHHS padoTaTh B IPYIIE: HAXOIUTh 00-
niee peuieHue M paspemarh KOHMIMKTH HA OCHOBE COTIACOBAHUSI MO3UIIHIMA
Y y4eTa UHTEPECOB; CIyIIaTh MapTHEPa; (hOPMYIUPOBaTh, apryMEHTUPOBATH
¥ OTCTauBaTh CBOE MHEHHE;

e (opmupoBaHHs yueOHOU U OOIIECTIONH30BATENHCKON KOMIETEHTHOCTH B 00-
JACTH HCIOJIb30BaHUS WH()OPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHMA
(MKT-komneTeHTHOCTEH);

® [IEPBOHAYAIBHOIO MPEJCTABICHUSI 00 MAESIX U O METOAaX MAaTeMaTHKU Kak
00 YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH;

® DPa3BUTHUS CIIOCOOHOCTH BHJIETh MaTEMaTHUECKYIO 3a7[a4y B APYTUX JUCILHUII-
JIMHAX, B OKPYKAIOIIEH KU3HH;

® yMEHUS HAaXOJIWUTh B PA3IMYHBIX UCTOYHHKAX MH(GOPMALHIO, HEOOXOIUMYIO
JUISL pellieHUs MaTeMAaTUYeCKUX MPOoOJeM, U MPEACTABIATh €€ B MOHITHON
¢dopMe; MIPUHUMATH PEIICHUE B YCIOBUSIX HEMOJHOW U U30BITOYHON, TOUHOU
U BEPOSITHOCTHOM MH(pOpMALINY;

® yMEHHUs IOHUMATh U UCIOJIb30BaTh MATEMATUYECKUE CPEJICTBA HATJISAHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U Jp.) Ul WILTIOCTPALMU, UHTEPIpPETAlnH, ap-
TYMEHTALNH;

® YMEHHUS BBIBUTATH TUIIOTE3bl NIPU PEIICHUU yU4eOHBIX 3a7ad U MMOHUMAaHUS
HEOOXOMMOCTHU UX IIPOBEPKU;

® [IOHMMAaHUS CYIIHOCTH aITOPUTMUYECKUX MPEANUCAHUN U YMEHUS JeCTBO-
BaTh B COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM;

® YMEHUS CaMOCTOATENIbHO CTABUTH LI€JIM, BEIOUPATh M CO3/1aBaTh aJIrOPUTMbI
TSl peIIeHus] y4eOHBIX MaTeMaTUYECKUX MPoOJieM;

® CIOCOOHOCTHU TUIAHUPOBATH U OCYHIECTBIISTH JAESITEIbHOCTh, HAPABICHHYIO
Ha PEIICHUE 3a/1a4 UCCIIEI0OBATEIBCKOTO XapaKTepa;

npeomemmuule:

l)oco3HaHue 3HaUYE€HN MATEMATUKH JJIsI IOBCETHEBHOM KU3HU YEJIOBEKA;
2)npeacTaBieHusl 0 MATEMAaTHYECKOW HayKe Kak cepe MaTeMaTUYECKON JesTeb-
HOCTH, 00 3Tamnax e¢ pa3BUTHUsA, O €€ 3HAUMMOCTHU JUIsl pa3BUTHUS IUBUIIU3ALINH;
3)ymeHust paboTaTh ¢ MATEMaTHYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BIICUEHUE
HEoO0XOoAMMON NH(OpPMaLIMK), TOYHO U TPAMOTHO BbIpa)kaThb CBOU MBICIIU B YCTHOM
Y MACBMEHHOW pe4M, MPUMEHSISI MaTEMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIHKY,
MCIIOJIb30BaTh Pa3/IMYHbIC SI3bIKM MAaTEMATUKH (CIOBECHBINH, CUMBOJINYECKHI, Ipa-
buyeckuii), pa3BUTHS CITIOCOOHOCTH OOOCHOBBIBATH CY)KJICHHS, MPOBOJUTH KIac-
cuduKanmio;

4)BrnazieHusi 0Aa30BbIM MOHSATUHHBIM alMapaToM: UMETh MPEACTABICHUE O YHCIIE,
IpoOu, MporeHTax, 00 OCHOBHBIX T€OMETPUUECKUX 00beKTaxX (TOuka, mpsimasi, Jio-
MaHasi, yroji, MHOIrOyTOJIbHUK, MHOTOTPAHHUK, KPYT, OKPY>KHOCTb, 1ap, chepa u
np.), GopMUpOBaHUS MPEJCTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B pe-
aJTbHOM MHPE U PA3IMYHBIX CIIOCO0AX UX U3YUYEHUS;



5) IMPAKTUYCCKHU 3HAYMMBIC MATCMATHUCCKUC YMCHHA W HABBIKH, UX IIPUMCHCHHEC K
PCHICHUIO MATCMATHYCCKHUX W HCMATCMATHUYCCKUX 3aad4, IPCAIIoJararomuc yme-

HUA:

BBIIIOJIHATH BBIYMCIIEHUS C HATYPaJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSIMU MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMU;
pelaTh TEKCTOBBIE 3ajaul apU(PMETHUYECKUM CIIOCOOOM U C MOMOIIBIO
YPaBHCHUI;

n300paxarb (PUTyphl HA MIIOCKOCTH;

UCITOJIB30BATh TEOMETPUUECKUN «SI3BIK» IJIsL OIMCAHUS IPEAMETOB OKpY-
YKAIOIIETO MUPA;

U3MEPSATH JJIMHBI OTPE3KOB, BEJMUMHBI YTJIOB, BEIYUCIATH TUIOMIAIN U 00BE-
MbI (bUryp

pacrno3HaBaTh U U300pa)kaTb paBHbIE U CUMMETPUYHbIE (PUTYPBI;

IIPOBOAUTH HECIIOKHBIE IIPAKTUYECKUE BBIYUCIICHUS C IIPOLIEHTAMU, UCIIOJIb-
30BaTh NPUKHUJIKY U OLEHKY; BBIIOJIHITh HEOOXOIUMBIE U3MEPEHUS;
UCIIOJIb30BaTh OYKBEHHYIO CHUMBOJIMKY JUUISl 3allUCH OOLIUX YTBEP>KIEHUM,
(bopmy, BbIpaXKeHUH, ypaBHEHU;

CTPOUTH HAa KOOPJIWHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJHHATAM,
ONPEEIATh KOOPANHATHI TOUECK;

YUTATh U HCIOJIb30BaTh MH(POPMALUIO, MPEACTABICHHYIO B BUJIE TaOIUIIbI,
auarpammsl (cToa04yaTol Wi KpyroBoii), B rpapuueckoM BUJIE;

pematy npocreinre KOMOMHATOPHBIE 337aun 1epedopOM BO3MOXKHBIX Ba-
pUAHTOB.

2. Conep:xaHue y4eOHOT0 MpeMeTa MaTeMaTHKAa

Conepxxanue xypca aneeopsi B 7-9 Kiaccax MpeACTaBICHO B BHJIE CIETYIOIIMX
pasnesnoB (coaepikaHue, BBIICIEHHOE KYpcuom, W3ydaeTcs Ha YyriayOJIeHHOM

YPOBHE):

Yucaa
PannonanbHble 4uciaa. MHOXKECTBO pallMOHalIbHBIX uucesl. CpaBHEHHE

panuoHaNbHbIX yucen. J[eMcTBUS ¢ palMOHAIbHBIMU uyuciaMu. [Ipedcmasnenue

PAYUOHATILHO20 HUCA 0eCAMUYHOU OPOObIO.

HppanuonanbHbie yucaa. [lonstue nppannonanpsHoro uucna. Pacno3na-

BaHHME WppalmoHaNbHBIX uncels. [Ipumepsl noka3atenbcTB B anredpe. Mpparmo-

HAJIBHOCTH 4mcaa V2 . [Ipumenenue B reomerpun. CpagHnenue uppayuoHaIbHbIX

yucen. Muoawcecmeo oeticmeumebHblX YUcesl.

ToxnecTBeHHbIE IPe0Opa3oBaHNSs



YucsoBble 1 OyKBeHHbIe BbIpa:keHUs. BoipaxkeHue ¢ nepeMeHHOM. 3Ha-
YyeHHe BhIpakeHus. [1ocTaHOBKa BRIpOKEHUH BMECTO MTEPEMEHHBIX.

Ienbie BoipaxkeHusi. CTCIICHb ¢ HATYpaJIbHBIM ITOKA3aTeJIeM U ¢ CBOMCTBA.
[TpeoOpa3oBaHus BBIpAKEHUH, COACPKAIIUX CTEIICHW C HATypaJbHBIM ITOKa3are-
nem. OnHOWIeH, MHOTOWICH. [IefiCTBUS ¢ OTHOYJICHAMH M MHOTOUYJICHAMH (CJIOXKe-
HHUE, BBIUUTAaHUE, YMHOXKEHHUE). DOpMYJIbl COKPAIICHHOTO YMHOXXCHHS: Pa3HOCTD
KBaJIpaToB, KBaJpaT CyMMBl M KBaJpaT pa3HOCTU. Pa3iiokeHHe MHOTOWICHa Ha
MHOJKUTEJIA: BBIHECEHUE OOIIET0 MHOXHUTEIS 3a CKOOKH, epynnuposka, npumene-
Hue opmyn COKpawjenHoz2o ymHoxcenus. KeaopamHulii mpexuneH, pasznoxicenue
K8AOPAMHO20 MPEXYILIEHA HA MHOICUMEIIU.

Jlpo6HO-panuoHabHble BbIpaxkeHusa. CTeNeHb ¢ IEJIbIM IOKa3aTEIICM.
[TpeoOpazoBanre APOOHO-TMHEHHBIX BBIPAKCHUI: CIOXKCHHE, YMHOXCHHE, Jele-
HUue. Aneebpauueckas Opodwv. Jlonycmumvle 3HAYEHU NepPeMEeHHbIX 68 OpOOHO-
payuonanvhsix svipadicenusx. Coxpawenue aneedpaudeckux opooeil. Ilpusedenue
aneeopauyeckux opobeil Kk obwemy sHamenamento. /leticmsus ¢ aneedpaudecKumu
OpoOAMU. CHlOdHCEeHUe, 8bIYUMAaHUe, YMHOJCeHUe, OelleHue, 8036e0eHle 8 CeNneHb.
IIpeobpazosanue svipasiceHull, COOEPAHCAUUX 3HAK MOOYJIAL.

KBaaparnbie kopun. ApudmMernyeckuil KBajipaTHbId KopeHb. [Ipeodpaso-
BaHUE BBIPAKCHUH, COACpXKAIIUX KBaJpaTHbIE KOPHHU: YMHOXKEHHUE, JCIICHUE, BbI-
HECEHHE MHOXHTENS U3-TI0J1 3HaKa KOPHS, 6HeceHue MHOdCUmens noo 3HaK Kop-
H3L.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa. UncnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBeHCT-
BO C IEPEMEHHOM.

YpaBuenus. [loHsTrsi ypaBHEHUS M KOpHSI ypaBHeHUs. [Ipedcmasnenue
0 pasHocunvHocmu ypasuenui. Qbracmo onpedenenus ypasHenus (06iacmv 00-
NYCMUMBIX 3HAUEeHULL NePEeMEHHOIL).

JIuHeliHOe ypaBHEeHHe M ero KOpHU. Pelenne nuHEWHbIX YpaBHEHUM. Jlu-
HeliHoe ypaeneHue ¢ napamempom. Konuuecmeo ropmeil nuHetino2o ypasHeHus.
Pewenue nunetinvix ypagrnenuil ¢ napamempom.

KBaapaTtHoe ypaBHeHHe M ero kopum. KBanparHeie ypaBHenus. Hemoi-
HbIC KBaJIpaTHBIC ypaBHEHUs. JMCKpUMUHAHT KBaJpaTHOTO ypaBHeHHUS. Dopmyra
KOpHEW KBaJpaTHOTO ypaBHeHUA. Teopema Buema. Teopema, obpamuas meo-
peme Buema. PenieHue KBaJpaTHBIX YPaBHCHHM: HWCIOIb30BaHUE (OPMYIIBI JIIS
HaXOXKJIEHUSI KOPHEH, epaghuueckuti Memoo peuleHus, pasioxicenue Ha MHodcume-
JU, n00OOp KopHel ¢ ucnoivzosaumuem meopemvl Buema. Koauuecmeo kopmeu
K8AOPAMHO20 YPABHEHUS 8 3A8UCUMOCTIU OM e20 OUcKpumunanma. bukeao-



pamuvle ypaeHeHus. Ypaeuenus, ce00Awuecs K JUHEUHbIM U KBAOPAMHBIM.
Keaopammnule ypasnenus ¢ napamempom.

JlpoOHO-paniuoOHAIbHbIE YypaBHeHUsi. PemieHwe mnpocTtedmmx apoOHO-
JUHEUHBIX YpaBHEHUH. Pewenue O0pobHO-payuoHaivhvlx ypasHeHuti. Memoowl
peuleHus ypasHeHuli: Memoobl PABHOCUTbHBIX NPeoOPA308aHUL, MemoO 3AMeHbl
nepemennol, epaguuecxkuti memoo. Hcnonvsosanue ceoucme yukyuil npu peuie-
Huu ypasnenut. Ilpocmetiwiue uppayuonaibHvle ypasHeHus 6uod Vi = a, JFix
=g (x). Vpasuenus euoa Xn = a. Vpasnenus 6 yenvix uuciax.

Cucrembl ypaBHeHHWil. YpaBHEHME C JBYMs IE€PEMEHHBIMU. JIMHEHOE
ypaBHEHUE C JIByMs MEpPEMEHHBIMU. [Ipsamas xax epaghuueckas unmepnpemayusl
JIUHEUHO020 YPABHEHUsL C O8YMsL NepeMeHHbIMU.

Ionsitue cucrembl ypaBHeHMi. Pemenue cucremsl ypaBHeHH. MeTobl
pELICHUsI CUCTEM JIMHEHHBIX YpaBHEHUU C ABYMs NEPEMEHHBIMU: epaguuecKull
Memoo, Memoo CLOHCeHUs, Memoo noocmanosxku. Cucmembl JUHEUHBIX VPAGHEHU
C napamempom.

HepaBencrBa. Uucnossle HepaBeHCTBAa. CBOWCTBA YHCIOBBIX HEPABEHCTB.
[IpoBepka crnpaBeaIMBOCTH HEPABEHCTB NPHU 33JaHHBIX 3HAYEHUSAX MEPEMEHHBIX.
HepapenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. OQbacms onpe-
OejleHUsl HepageHcmaa (001acms 0ONYCMUMbIX 3HAYeHUli nepemenHoll). Pellienue
JUHENHBIX HepaBeHCTB. KBajpaTHOe HEpPaBEHCTBO M €ro peuieHus. Peuwenue
K8AOPAMHBIX HEPABEHCMS. UCNOIb308AHUE CEOUCME U 2paduKa KeaopamuiHou
@yHKYuU, Memoo UHmMepeanos. 3anucy peuweHus K8aopamuo2o Hepagencmaa. Pe-
uienue yenwvlx u OpoOHO-payYUOHATILHBIX HEPABEHCME MEMOOOM UHMEPBAILO8.

Cucrembl HepaBeHCTB. CUCTEMBI HEPABEHCTB C OJAHOW mnepeMeHHOu. Pe-
IIEHUE CUCTEM HEPaBEHCTB C OJIHOW MEPEMEHHOW: JIMHEHHBIX, k8adpamubix. 130-
Opa’keHre pelIeHus] CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMO. 3aluch pelieHus
CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[Tonsitne dynkmuu. JlekapToBbl KOOpAWHATHI Ha TUIOCKOCTH. DopMUpOBa-
HUE MPEACTaBICHUI 0 METANPEAMETHOM MOHATUU «KOOpMHaThy. CriocoObl 3a1a-
HUS (YHKUUN: aHAIUTUYECKHM, rpaduueckuii, tabmuunbiil. ['padux QyHkum.
[Tpumeps! (yHKUMNA, TOTy4aeMbIX B MPOLIECCE MCCIEAOBAHUS Pa3IUYHBIX peab-
HBIX TIPOLIECCOB U pelleHus 3a/1ady. 3HayeHue GyHKuuu B Touke. CBoicTBa (hyHK-
uit: 00JacTh ONpPEEICHNs, MHOKECTBO 3HAYCHU, HYJH, MPOMEXYTKH 3HAKOIIO-
CTOSIHCTBA, YEMHOCHb/HEUEeMHOCHb, IPOMEXYTKH BO3pACTaHUsI U yObIBaHUs, Hau-
Oonplliee ¥ HaMMEHbIIIee 3HaueHus. ViccnenoBanue QyHKIUU 1O €€ Tpaduky.



IIpeocmasnenue 06 acumnmomax. Henpepvignocmo ¢hynxyuu. Kycouno 3adannvie
dyukyuu.

JInneiinaa ¢ynkums. CpoiicTBa u rpaduk TUHEHHON QyHKIMH. YTIOBOH
koa(uimeHT npsimoi. Pacnonoxxenue rpaduka TMHEHHON (PyHKIIMK B 3aBUCUMO-
CTH OT €€ YIJIOBOro KoddduiimeHnta u cBoO6oIHOTrO uieHa. Haxoowcoenue koaghgu-
YUEHMO8 TUHEUHOU (QYHKYUU NO 3A0AHHBIM YCI0BUAM: NPOXONCOEHUE NPAMOU He-
pe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU depe3 OaH-
HYI0 MOYKY U NAPANIENIbHO OAHHOU NPAMOU.

KBanpatnunas ¢yukuus. CpoiictBa U rpaduk KBaJpaTHUYHOW (YHKIUH
(mapabomsl). [locmpoenue epaguxa keadpamuunou yHkyuu no moukam. Haxox-
JeHHE HyJeW KBaapaTUYHOW (PYHKIIMH, MHONMCECMBA 3HAYEHUU, NPOMENCYMKOB
3HAKONOCMOSAHCMEBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OOpaTHasi nponopuUOHAJBLHOCTB. CBolicTBa PyHKIMU Y =K/X. ['unep6o-
na.

I'padpuxu pynxumii. /lpeoopazosanue epagurxa pynxyuu 'y = f (X) o no-
cmpoenus epaguros gynuxyutl euda Yy = af (kx + b) + ¢. Ipaguru pynkyui y =
at+tk,y=,y=3x,y=]x|.

IHocaenoBareqbHOCTH M mporpeccuu. YucinoBas mNOCIEA0BATEIbHOCTb.
[IprMepsl YUCIOBBIX MOCIEI0BATENBHOCTEN. beCkoHeuHbIe TOCIe10BaTENbHOCTH.
Apudmernueckass mporpeccuss M €€ CBOMCTBa. ['eoMerpuueckass IMporpeccus.
Dopmyna obweeo uneHa u cymmvl N NEPEbIX UYNEHO8 aApPUPMemuyecKol u 2eo-
mempuyeckou npozpeccuil. Cxo0aumascs 2eomMempuiecKkas npoepeccusl.

Pemienue TeKCTOBBIX 32/1a4

3amaun Ha Bce apudmMeTrnueckue nencTBus. PellleHne TEKCTOBBIX 3a1ay
apudmeTndeckuM crnocobom. Mcmonp3oBanue TaONUIl, CXeM, YEPTEKEH, TPYrux
CPEIICTB MPEACTaBICHUS JAHHBIX MPU PEIICHUH 3a7ad.

3amaun Ha TMOKYIIKH, JIBIJKEHHE W Pa0OTy. AHAIN3 BO3MOXHBIX CUTYaIlHi
B3aMMHOTO PACMOJIOKEHUSI 00BEKTOB MPHU WX ABWKCHHUU, COOTHOIICHUS 0OBEMOB
BBITIOJTHSIEMBIX pabOT MPU COBMECTHOM padoTe.

3amauyn Ha 4acTH, JOJHM, MPOICHTHI. Pelienne 3aqa4 Ha HAXO0XKICHHUE YacTh
YHCJIa U YMCTa 1Mo ero yacTu. Pemenne 3ama4y Ha polieHThl U noiu. [Ipumenenue
MIPOIIOPLUN NPU PEIICHUHN 3a]1a4.

Jlornueckue 3agaun. Pemienue norunyeckux 3anad. Pewienue n02uueckux 3a-
oay ¢ nomowvbio epaghos, maod.auy.

OcCHOBHBIE METOJII pPEIICHHUS] TEKCTOBBIX 3a/ay: apupMETHUECKUH, anreo-
panyeckuii, nepebop BapuaHTOB. [lepguunvlie npedcmasieHus 0 Opy2ux mMemooax
peutenus 3a0ay (ceomempuieckue u cpaguyeckue memoobwl).



CraTucTuka u Teopusi BeposiTHOCTE

Crarucruka. Tabmuunoe u rpaduyueckoe MpencTaBlIeHUe JaHHBIX, CTOJO-
yaThle W KPYTrOBbIE JHarpaMMbl, rpapukd, TpUMEHEHUE auarpamMm u rpadu-
KOB JIJIsl ONMCAHMS 3aBUCHUMOCTEN peaibHbIX BETUYMH, U3BJICUCHUE HWH(MOpMAIUH
U3 Tabnuil, quarpaMMm U rpadukoB. OnucaTenbHble CTATUCTUYECKUE MOKa3aTeln
YUCJIOBBIX HAOOPOB: cpemHee apudMeTHdeckoe, Meduara, HauOoIbIIee W Hau-
MEHbIIIEe 3Ha4YeHUs. Mepbl paccerBaHUs: pa3Max, Oucnepcusi u CmaHoapmuoe
omknonenue. CiiydaiilHas W3MEHYMBOCTh. M3MEHUHMBOCTh TMpPU UBMEPECHUSIX.
Pewarowue npasuna. 3akonomeprocmu 8 U3MEHYUBLIX BETUUUHAX.

Cayuaiinble coObiTusi. Cily4ailHble OMBITHI (IKCIEPUMEHTHI), AJIEMEHTap-
HBIE CiTy4aiiHbie cOOBITHS (MCXO/bI). BeposarHocTu snemeHTapHbix coobiTuid. Co-
OBITHS B CIy4alHBIX SKCIEPUMEHTAX U OJIArONpHUSATCTBYIONINE AJIEMEHTapHbIE CO-
ObiTusA. BeposiTHOCTH citydailHbIX cOOBITUNA. ONBITBI C PAaBHOBO3MOXKHBIMU 3JI€-
MEHTapHbIMH COOBITHSIMU. Kitaccmyeckrie BEpOSITHOCTHBIE OIBITHI C MCIOJIb30Ba-
HUEM MOHET, KyOUKOB. [Ipedcmasnenue coobimuii ¢ NOMowbio ouazpamm Jiiepa.
IIpomusononoscrnvle cobvimus, ob6veduneHue u nepeceuenue coovimui. llpasuno
cnooicenus geposimuocmeti. Cnyuatinsiii 6v1600p. [Ipedcmasnenue 3xcnepumenma 8
suoe oepesa. Hezagucumvle cobbimus. YMHOMCEHUE 6ePOSIMHOCMEN HE3A8UCUMBIX
coovimuil. Ilocnedosamenvrvle Hezasucumvle ucnvimanus. llpencraBnenue o He-
3aBUCHUMBIX COOBITHUSIX B )KH3HH.

JJieMeHTbl KOMOMHATOPUKM. [[pasunio yMHOdCEHUs, nepecmaHosKu, Qax-
mopuan wuciaa. Couemanus u yucio cowemanuu. Popmynra uyucia codemaruil.
Tpeyeonvuux Ilackana. Onvimel ¢ 60ILWUM YUCTOM PABHOBO3MONCHBIX DIeMEH-
mapHulx coovimuil. Bvluucnenue eeposimuocmeii 6 onblmax ¢ npuMeHeHuem KoM-
ounamophvix opmyn. HUcneimanusi bepnynnu. Ycenex u meyoaua. Beposmuocmu
coovimuil 8 cepuu ucnsimanuil bepuynnu.

Cayuaiinble BeJUYUHBI. 3HAKOMCMBO CO CAYYAUHLIMU BETUUUHAMU HA
npuUMepax KOHeUHbIX OUCKPEMmHbIX CAYYauHbulx eenuuul. Pacnpeodenenue eeposim-
Hocmet. Mamemamuueckoe odxcuoanue. Ceoucmea Mamemamuyecko2o 0XCUOa-
Hus. [lonamue o 3axone bonvuux yucen. Msmepenue eeposmuocmei. llpumenenue
3aKOHA OONLUIUX YUCeNl 8 COYUOTIO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU, obecne-
yeHuu 6e30nacHOCmU HaceleHUs 8 Ype38bluaUHbIX CUMYAYUSX.

Conepxanue kypca ceomempuu B 7-9 Kiaccax NpEACTaBICHO B BUAE Clle-
OYIOIIMX pa3esioB (COAEp)KaHMEe, BBIICIEHHOE KYPCUBOM, U3YyHaeTCsl Ha YIiIyo-
JICHHOM YpPOBHE):

I'eomerpuyeckue purypsi



durypbl B reoMeTPpUN U B OKpPY:KawomeM Mupe. ['eomerpuueckas gurypa.
dopmHUpoBaHUE MPEACTABICHUN O MeTampeaMeTHOM NoHATUU «durypay. Touka,
JUHUSA, OTPE30K, MpsAMasi, Iy, JOMaHas, IJIOCKOCTh, yroy. buccekTpuca yria u ee
CBONCTBA, BUJbl YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reoMerpudeckux puryp. LlenTpanbHas cuMMmeTpus reo-
METPUUYECKUX PUTYP.

MHOroyrojibHuKH. MHOTOYTOJIBHUK, €r0 3JEMEHTHl U €ro CBoucTBa. Pac-
[I03HABAHWE HEKOTOPBIX MHOTOYTOJIbHUKOB. Bwinykivie U HegblnyKivle MHO20-
yeonvHuku. [IpaBUIIbHbIE MHOTOYTOJIbHUKH.

Tpeyronsuuku. BricoTa, Mmenuana, GUcceKTpuca, CpeHsisl TUHUS TPEYTOib-
HuKa. PaBHOOEApEHHBIN TPEyroJibHUK, €ro CBOMCTBA M Ipu3Haku. PaBHOCTOpOH-
HUAW TpeyroJibHUK. [IpsAMOYroJIbHBIN, OCTPOYTOJBHBINA, TYHNOYTOJBHBIM TPEYTOJb-
HUKHW. BHEIIHNWE yribl TpeyrojibHUKA. HepaBeHCTBO TpeyroapHUKa.

YersipexyronpHuku. [lapamnemorpamMmm, poMO, OpsIMOYTOJBHUK, KBajpar,
Tpaneuus, paBHoOeapeHHas Tpanenus. CBoiicTBa U MPU3HAKKU NapajljieorpaMmma,
pomOa, MpsAMOYTOJIbHHKA, KBaJparTa.

OxkpyxHOCTb, KPpYr. OKpY>KHOCTb, KPYT, UX 3JIEMEHTBI M CBOMCTBA; LICH-
TpaJIbHbIE U BIMCaHHbIE yriibl. KacarenbHas U cekywyas K OKPYKHOCTH, UX CBOU-
cmea. BHHCaHHbIE W ONHMCAHHBbIE OKPYXHOCTH IUIsl TPEYTOJbHUKOB, Yembvlpex-
V2OJIbHUKO8, NPABULbHBIX MHO20Y20IbHUKOS.

I'eomerpuueckue ¢purypsl B npocrpancrse (00bémMHbIe Tena). Muozco-
CPAHHUK U e20 27emenmyl. Hazeanus MHO202PAHHUKO8 C PA3HBIM NOJIONCEHUEM U
Koauyecmeom cpaveti. llepBuUHbIE MPEACTABICHUS O MUPAMUJIE, MTapajuieIenuIie-
1e, npusMme, chepe, mape, MUWIMHIAPE, KOHYCE, UX 3JIEMEHTax U MPOCTEUIINX CBOM-
CTBaX.

OTHoICeHHS

PaBencTBo (puryp. CBoiCcTBa paBHBIX TPEYTOJbHHUKOB. [Ipu3Haku paBeHcT-
Ba TPEYTOJIbHUKOB.

MapaanenbHocTh NpsAMBIX. [IpyU3Haku W CBOWMCTBA TapaIEIbHBIX MPS-
MbIX. Axcuoma napannenvnocmu Esxknuoa. Teopema Daneca.

epunenaukyasipasie npsmbie. IIpsamoit yron. Ilepnenaukynsp k nps-
Mol. Haknonnas, npoekuusa. CepeInHHBIA NEPIEHAUKYJISAP K 0Tpe3Ky. Ceoucmea
U NPU3HAKU NEPNEHOUKYTAPHOCTIU.

Monodue. /Iponopyuonanvuvie ompesku, nodooue gueyp. Ilooobnvie mpe-
yeonvHuxu. Ilpusnaxu noooous.

B3aumHoe pacnoJioxkeHre MpsiMOM U OKPYKHOCTH, JIBYX OKPY’KHOCTEM.
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HN3mepenusi U BbIYMCICHUS

Beanuunbl. [lonsatue Benmunnbl. [[nuHa. M3Mepenue mimHbl. EnuHUIBL
u3MepeHus InuHbl. Bennunna yrna. ['panycHas mepa yria. [lonstue o momanu
I0CKOM (GUrypsl M e¢ cBoicTBax. M3amepenue romiaaeil. EquHuiiel usmepeHus
mwiomanu. [lpeacraBienue o6 o0bEMe U ero cBoiicTBax. M3mepenue odobema. Enqu-
HULBI U3MEPEHUS OOBEMOB.

HN3mepenust u BbruucaeHust. IHCTpyMEHTBI 111 U3MEPEHUN U IOCTPOCHHUN;
M3MEpPEHUE U BBIYUCIICHUE YIIIOB, JUIMH (paccTosiHUM), Tuiomaaeid. Tpuronomer-
pudeckrue (PyHKIIMU OCTPOTO yria B MPSMOYTOJbHOM TpPEYToJbHUKE. 1pucoHo-
Mempuyeckue QYyHKyuu mynozo yeid. BeluucieHre 371eMEHTOB TPEYTOJIbHUKOB C
VICIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUM. DopMylibl mIomany Tpe-
yroJIbHUKA, TapajijieiorpaMMa U €ro YaCTHBIX BUIOB, POPMYIIBI ITTUHBI OKPYKHO-
CTH ¥ Tiomaaun kpyra. CpaBHeHHe U BeluuciaeHue miomaaeil. Teopema Iudaropa.
Teopema cunycos. Teopema KocuHnycos.

Paccrosinus. Paccrostnue mexnay Toukamu. PaccrosiHne OT TOYKM 11O Ips-
MoOU. Paccmosinue medxcoy gueypamu.

I'eomerpuyeckne mnocrpoeHus. l'eomerpuyeckue NOCTPOECHUS ISl WII-
JIOCTpAIlMU CBOMCTB reomeTpuueckux Quryp. VMHCTpyMEHTHI Uisi TOCTPOCHUI:
LUAPKYJb, JUHEWKA, YTOJbHUK. [Ipocmeuwiue nocmpoenus yupkyiem u JuHel-
KOU: nocmpoenue OUCCeKmpucsl yena, nepneHoOuKyIapa K npsamotl, y2id, pagHo2o
oannomy. Ilocmpoenue mpey20ibHUKO8 NO MpPEM CMOPOHAM, 08YM CHOPOHAM U
Yeny mexcoy HUMU, CIMOopoHe U O8YM Npuiexcawjum K Heu yeaam. /leneHue om-
pe3Ka 6 0AHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodpa3zoBaHus

IIpeoopa3zoBanus. Ilonstue npeoOpaszoBanusi. llpeacraBinenue o wmerta-
IpeIMETHOM TTOHSITUU «TpeodpazoBanue». [logodue.

JABuaxenusi. OceBas U UEHTpaJIbHas CUMMETPUU, HOBOPOM U NAPAJLIENIbHBIU
nepenoc. Komounayuu 08udxceHuil Ha nioCKOCMuU U UX C8OUCMEA.

BekTOpbl 1 KOOPAUHATHI HA IJIOCKOCTH

Bekropsbl. IloHsTHEe BekTOpa, AEHUCTBUS HAJ BEKTOPAMH, HCIOJIb30BAHUE
BEKTOPOB B (PU3UKE, pa3/10JCceHUe 8eKMOpa Ha COCMAsIaouue, CKaiapHoe npous-
geoenue 6eKmopoa.

Koopannarbl. OCHOBHBIE MNOHATHS, KOOPOUHAMbBI GEKMOpPA, pPACCMOSIHUE
medxncoy mouxkamu. Koopounamwvr cepedunvt ompeska. Ypasuenus ¢hueyp. Illpu-
MeHeHue 8eKmMopos U KOOPOUHAm 0Jis peueHus NPOCmeuux 2eoMempuyeckux 3a-
oau.

HUcTropust MaTeMaTuKH
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Bosnuxnosenue mamemamuku kaxk nayku, smansl ee pazeumus. OcHogHble
paszoenvl mamemamuxu. Bvidaowuecs mamemamuku u ux 6Kiao 6 passumue Hay-
Ku. beckoneunocmo mnodxcecmsea npocmulx uucen. Hucia u onunvl ompesxos. Pa-
yuonanvusle yucia. [lompebnocms 6 uppayuonanvrulx yucaax. Lllkona Iugazopa.

3apooicoenue aneeopvi 6 Hedpax apugpmemuru. An-Xopezmu. Pooicoenue 0y-
keennou cumeonuxu. Il. @epma, @. Buem, P. J[lexapm. Hcmopusa eéonpoca o Ha-
XodHcoeHuu opmyn KopHel aneebpauieckux ypasHeHui cmenenetl, OOIbUUX —Ye-
muipex. H. Tapmanes, [[ic. Kapoano, H. X. Abens, 3. I'anya.

llosenenue memooa KoopouHam, NO380AI0UE20 NEPEBOOUMb ceoMempue-
cKue obvexmul Ha s3Ik aneeopwl. lTlossnenue epaguxos yukyui. P. Hexapm, I1.
@epma. Ilpumepsl pasnuynvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, wucia Pubonau-
yy. 3aoaua o waxmamuou oocke. CXo00UMOCMb 2eoMempudecKoi npospeccull.
Hcemoku meopuu eeposimuocmeti; cmpaxogoe 0eno, azapmuule uepsol. 11. Pepma, b.
Ilackanw, A. bepnyanu, A. H. Koamozopos.

Om 3emneodenus k ceomempuu. Ilugpacop u eco wrona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npagurbhbix MHO20Y20bHUKOS. Tpucekyus
yvena. Keaopamypa xkpyea. Yoeoenue xyba. Ucmopus wucna w. 3onomoe — ce-
yenue. «Hauana»  Eexnuoa. JI. Dunep, H U. Jlobauesckuii. Ucmopus ns-
moz2o nocmyaiama.

T'eomempus u uckyccmeo. Ieomempuyeckue 3aKOHOMEPHOCHU OKPYIHCAIO-
wezo mupa. Acmponomus u ceomempus. Ymo u xax y3uanu Aunaxcazop, pamoc-
Gen u Apucmapx o pazmepax Jlynol, 3emau u Coanya. Paccmosnus om 3emnu 0o
Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Dunep, H.
U. Jlobauesckuu, I1. JI. Yebviwes, C. B. Kosanesckas, A. H. Koimozopos. Mame-
mamuka 6 passumuu Poccuu: Ilemp |, wikona mamemamuueckux u HagueayxKux
Hayk, pazeumue poccuiickozo ¢nroma, A. H. Kpvinos. Kocmuueckas npoepamma u
M. B. Kenovuu.

3. TemaTu4eckoe MIaHNPOBaHUE Y4eOHOI0 Kypca 1o mareMatruke B 7-9
KJ1accax
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7 Kacc

Paznen

Kon-
BO
YacoB

Tema

Kon-
BO
4acoB

OcHOBHBIE BUBI AEATENBHOCTU
oOyuaronuxcst (Ha ypoBHE y4eOHBIX
JEUCTBUIN)

OcHOBHBIE
HarpanJie-
HHS BOC-
MMUTATEIb-
HOU fes-
TEIBbHOCTH

AJireOpa

J{po0u ¥ NpOLEHTHI

11

CpaBHeHue qpobei
Brerancnenuss ¢ panmoHaIbHBIMU
YHUCIaMU

CreneHb ¢ HaTypajlbHBIM IIOKa3a-
TEJIEM

3agauu HA MPOLIEHTHI

CpaBHUBATH U yIOPSIOUYMBATEH PAllMOHATBHBIC
yrciia. BeIMOMHATE BBIYUCICHHUSI C PALIAO-
HaJbHBIMY YHCIIAMH, BEIYUCIIATE 3HAUCHUS
CTEICHEW C HaTypaJIbHBIMH TIOKa3aTeIIIMHU.
BBINOTHSTE MPUKUIKY U OIICHKY B XOJIC BbI-
ypcaeHnii. Mcobp30BaTh DKBUBAIEHTHEIE
IPEACTABJICHUS APOOHBIX YUCEIT IIPU UX CPaB-
HCHUH U B BeIUUCIICHUsX. [IpoBOIUTE HE-
CJIO’KHBIE MCCIIEMOBAHUS, CBA3AHHEIE CO CBOM-
CTBaMH JIPOOHBIX YHCEN, OIHPAsACH Ha YUCIIO-
BbIC SKCIIEPUMEHTHI (B TOM YHCIIC C UCIIOJIB30-
BaHUEM KaJIbKYJIATOPa, KoMIbioTepa). Ocy-
MIECTBIATH MOUCK MHPopManuu (B CMU),
coJIeprKallel JaHHbIC, BRIPAXKCHHBIC B IIPO-
LIEHTaX, MHTEPIPETUPOBATD TH JaHHbIC. Pe-
II1aTh 3aJIa41 Ha TPOLICHTHI U

JpoOu (B TOM YHCIIC 3a/1a9d U3 PeaibHOM
MPAKTHKH, UCIIOJIB3YsI P HEOOXOIUMOCTH
KaJbKyJaTop). [IpUBOUTE MPUMEPBI YHCIIO-
BBIX JIaHHBIX (II€HA, POCT, BPEMs Ha JIOPOTY)

1,2,3

CTaTUCTUUYECKHUE
XapaKTEPUCTHUKH.

O0600611IEHNE U
CUCTeMaTH3aI s 3HaHUH.

Haxonuth cpenHee apudmMeTudeckoe, Moy U
pasMax 4YncCJIOBBIX Ha6op013, B TOM 4YHCJIC U3-
BJICKasi HEOOXOAMMYIO HH(POPMAITHIO U3 Tad-
nvi ¥ quarpamm. [TpuBoInTh coepkatelinb-
HBIE PUMEPbI UCTIOJIB30BAHUS CPEHETO
apuMETHIECKOT0, MOJIBI U pa3Maxa JijIsl OIh-

45,6




KoHntpounb

CaHMs TAaHHBIX (IeMorpaduvecKue u
COLIMOJIOTMYECKHE IaHHbIE,
CHOPTHBHBIE MIOKA3aTEIH U Ip.)

HpﬂMaﬂ " OﬁpaTHaﬂ 3aBUCHMOCTH ¥ (POPMYJIBI MopenupoBaTh HECITOKHBIE 1,45,7
NPONOPIHOHATBLHOCTE psimast 3aBHCUMOCTH C IIOMOIILIO ()OPMYJT; BBIITIOJI-
[POTIOPLHOHAIBHOCTb. HSITh BBIYUCICHUS 110 (JOPMYyIIaM, BhIpaXkKaTh
O6patHas 13 (hOpMyITBI OZTHY BETMYUHBI Yepes ApyTHre.
PacrioznaBaTh npsMyro 1 00paTHYIO MPOIIOP-
NPONOPUUOHAIBHOCTh
[[UOHAJIbHBIC
IIponopuun. Pemenne 3anaq 3aBHCcUMOCTH. Vcronb30BaTh CBOMCTBA TIpsi-
C IOMOLIBIO IIPOIOPLUHA MOM ¥ 0OpaTHOH MPOITOPIIHOHATBEHOCTH TSI
[TponopumonanpHOE AEICHUE BBIIMOJTHCHHUS IPAKTHUYECKUX PacueToB. Pe-
O000mmenne u aTh TEKCTOBBIC 3aJa4U Ha NIPSAMYIO U
CHCTEMATU3ALUS 3HAHMIA. 00paTHYIO MPOTOPIHOHATFHBIC 3aBUCUMOCTH,
KonTpons HAa MPOTOPIMOHATIBHOE JIeTICHHE (B TOM YHCIIe
C KOHTEKCTOM U3
CMEXHBIX JUCIUIUIHH, U3 PEeaTbHOMN KU3HN).
AHaMM3UpOBATh U OCMBICITUBATH TEKCT 3aj1a-
YH, MOJICIIMPOBATDH YCIOBHE C TIOMOIIBIO CXEM,
CTPOUTH JIOTHYECKYHO IICTIOUKY PACCYKICHHIA;
KPUTHYECKH
OIICHUBATH TOJIYYCHHBIN OTBET, OCYIIECTRIIATh
CaMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBET-
CTBHUE YCIIOBUIO
BBenenue B ajireopy bykBeHHas 3anuch CBOMCTB [IpuMeHSITH SI3bIK anreOpsl IpH BbimoaHe- | 3,4,6

nercTBri Ha unciamu. [IpeoOpa3oBa-
HHUE
OYKBEHHBIX BBIpQKCHUI

PackpeiTre ckoOoK.
[IpuBenenue mog0OHBIX
clJlaraeMaIX.

O0001enne n
cUCTeMaTHu3anus 3HaHUH.
KonTpons

HUU DJIEMEHTAPHBIX 3HAKOBO- CUMBOJIMYE-
CKHX JEHCTBUM: UCITOJIb30BaTh OYKBBI JJIS
0003HAYCHMS YHCEJI, JIJIs 3aIMCH OOIIHX
YTBEPKJICHHUI; MOJICTUPOBATh OYKBEHHBI-
MU BBIPOKEHHUSIMU YCIOBHUS, ONTUCAHHBIE
CJIOBECHO, PUCYHKOM WJIA YEPTEKOM; Ipe-
00pa3oBBIBATH ANTEOpanUECKUEe CYMMBI U
MPOU3BEICHUS (BBITIOJIHITH PUBEICHHE
MOJAO0OHBIX CIIaraeMbIX, PACKPBITHE CKO-
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YpaBHeHHe 10 AnreOpandeckuii criocod 0ok, ynpouienue npoussefenuit). Bemon- | 1.5 6
pemenus 3ana4. Kopuu HSTh YUCJIOBBIC MTOJACTAHOBKU B OYKBEH-
ypaBHEHUS HOE BBIPAXXEHUE, BEIUUCIIATH YUCIOBOE
Pemenue ypaBHeHuit 3Ha4YCHHE OYKBEHHOTO BBIPAKCHUSI.

Pemenune 3aga4 ¢ mOMOIIBIO
yYpaBHEHUU
O0001enue u
CHCTEeMaTHU3alus 3HAaHU.
KonTpons
Koopaunartsl 1 rpa- 10 MHoOKecTBa TOUEK Ha KOOPJMHATHOM M300paxarh 4yuciia ToukaMu KoopauHat- | 4,6,7

buxnu

npsiMoi PaccTosiHue Mexay ToYKamMu KO-
OpAMHATHOW MpsiIMO MHOXecTBa TOUEK
Ha KOOPJAMHATHOM INIOCKOCTH

I'padpuxu. I'paduku Bokpyr
Hac

O6061enHne u
CUCTEMATH3alMsl 3HAaHUMH.
KoHntpoub

HOM IPSIMOM, ITapbl YUCEN TOYKAMH KOOP-
JUHATHOM TUIOCKOCTH. CTPOUTH HA KOOP-
JMHATHOM TUIOCKOCTU F€OMETPUUYECKUE
N300pa’KeHHsI MHOKECTB, 3aJJaHHBIX aJl-
reOpanyecku, ONUChIBaTh MHOXKECTBA TO-
YeK KOOPJMHATHON IIOCKOCTH (001acTy,
OrpaHUYEHHbIE TOPU3OHTAIBLHBIMU U BEp-
TUKaJIbHBIMU IPSIMBIMHU U 11p.) ajire0paun-
YECKUMU COOTHOLIEHUSIMU. CTPOUTH Ipa-
(uky npocTelImx 3aBUCUMOCTEH, 3a1aH-
HBIX aJIreOpanyecKMMH COOTHOILIEHUSIMH,
IIPOBOJMTD HECIIOKHBIE UCCIIEOBAHUS
ocobeHHocTel 3TuX rpadgukos. Moaenu-
pOBaTh peabHble 3aBUCUMOCTHU TpaduKa-
Mu. Unrath rpaduku peabHbIX 3aBHCH-
MOCTEN
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CBoOIiCTBA CTEIleHH C 10 [IpousBeneHue u 4acTHOE D®opmynupoBarh, 3alKMCLIBaTh B cMMBOIHU- | 1,2 4
HATYPAJIbLHBIM MOKA- crereHeit CTeneHb CTEICHU, HeCKoH ¢dbopme 1 000CHOBHIBATH
JaTenem MIPOU3BEJICHUS U TPOOH CBOHCTBA CTENEHHU C HATYPATbHBIM 0K~
3areyieM, IPUMEHSITh CBOHCTBA
CTENEeHU JJi MpeoOpa30BaHUs BhIPAKEHUN
U BBIYMCJICHUI.
Pemenne KoMOMHATOPHBIX BoImonHATE epedop BceX BO3MOKHBIX
3aaa4. [lepecraHoBKU BapUaAHTOB IS IepecyeTa 00bEKTOB MITH
koMOMHauui. [TpuMeHATs TpaBuiIO KOM-
OMHATOPHOI'O YMHOKCHHUS JIJIsl PEIICHHS
3a7a4 Ha HAXO0XKJICHUE Yuciia OObEKTOB
WJIM KOMOMHAIMH (JInaroHaJii MHOTO-
YT OJIbHUKA, PYKOTIOXKATHS, YUCIIO KOJIOB,
mpoB, MAPOJICH U T.I1.).
O0001enue u
cucreMarusanus 3HaHu. KoHTpois
MHOTOYWICHBI 16 OaHOYICHBI 1 MHOTOUJICHBI BEITTOIHATE 1EMCTBHS ¢ MHOTOWIEHAMH. 2,46

CroxeHre M BEIUMTAHHE
MHOI'O4YJICHOB

YMHOKEeHNe MHOTOWISHA Ha
MHoroujeH

@opmyJsibl KBagpaTa CyMMBbI U
KBaJ[paTa pa3HOCTH

Pemrenune 3aga4 ¢ HOMOIIBIO
YpaBHEHHU.

O0600mmenue u
cucTeMaTHu3aIus 3HaHUM.
KoHnTtposs

Jloka3piBaTh (POPMYIIbI COKPALIEHHOTO
YMHOKEHUS ([ IBYYJICHOB), IPUMEHSTh
UX B IPE0OPa30BAHUAX BBIPAKEHUN U BbI-
yucnenusx. [IpoBoauTe nccnegoBanue
JUISL KOHCTPYMPOBAHUS U NOCIIETYIOLIETO
J0Ka3aTeNbCTBA HOBBIX (hOPMYIT COKpa-
HICHHOIO YMHOX€eHUs. PemaTe paBHeHus,
CBOJSIINECS K JIMHEHHBIM YPABHEHUSIM.
Pemath TekcToBbIe 3a1aun anredpanye-
CKHMM CIIOCOOOM: MOJIEIUPOBATH YCIOBHE
3aJ1a4dl PUCYHKOM, YEPTEKOM;
MEPEXO/IUTH OT CIIOBECHOU
(GOopMyITUPOBKH YCIOBHS 3a/1a4M K anreo-
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panyuecKkoi MOJeNId TyTEM COCTaBICHUS
YPaBHEHUS; PeLIaTh COCTaBIEHHOE YPaB-
HEHUE

Pa3iao:xkeHue MHOTO- 16 Brinecenue o0111ero BeImonHATE pa3iiokeHne MHOTouwIeHoB Ha | 4,5,7
YWICHOB HA MHOJKHTE- MHOJKHTEIIS 38 CKOOKH MHOKUTEJIH, TPUMEHSISI pa3IMIHbIC CIT0-
i Cnoco6 rpynmnupoBKU coOBbI; aHATTM3UPOBATH MHOTOWICH U
dopMyIta pasHOCTH PACMO3HABATh BO3MOKHOCTb NIPHMCHCHIS
KBagpaToB TOIr'0 WJIM UHOTI'O IIpUcMa
DOPMYJIBI PA3HOCTH H CYMMBI pa3JIokKEeHUS ero Ha MHOKUTENH. [Tpume-
Ky6OB HSATH PA3JINIHBIC (POPMBI CAMOKOHTPOJIS
L — IIPH BBIMIOJTHEHUHU TTPeoOpa30OBaHUM.
IPUMCHEHHEM HECKOIBKUX [TpuMeHsITh pa3ioKeHUe Ha MHOKHUTEIN K
CIIOCOGORB PEIICHUIO YpaBHEHUH.
Pemenue ypaBHeHnuii ¢
MTOMOIIIBIO PA3JIOKEHUS HA
MHOKHTEIIH
O06001IeHE U cUCTEMATU3ALMs 3HAHU.
KoHTtpoub
YacrTora u BepoAT- 7 CrnyyaitHble COOBITHS [TpOBOAMTH FKCIIEPUMEHTHI CO CITyYaii- 1,34

HOCTH

Yacrora cirygyaltHOTO COOBITHS
BepostHocTh ciryyaltHOTo COOBITHS

O06001IeHe U CUCTEMATU3AIMS 3HAHUI.
KoHnTtpoub

HBIMU HCXOJAMH, B TOM YHCJIE€ C IIOMO-
IIbI0 KOMITIBIOTEPHOTO

MOJETUPOBAHUS, HHTEPIIPETUPOBATH HX
pe3ynbTaThl. BEIYMCIATE 4acTOTy
CITy4altHOTO COOBITHSI; OIIEHUBATH BEPOSIT-
HOCTb C IIOMOIIBIO YAaCTOTHI, NOJYYEHHOU
ONBITHBIM NTYTEM;

MPOTHO3UPOBATh YACTOTY HACTYILJICHUS
coObITHS TIO €r0 BeposiTHOCTH. [IpuBOIUTH
MIPUMEPHI CITyYalHBIX

COOBITHH, B YACTHOCTH JJOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHI, MAJIOBEPOSTHBIX
coOpITui. [IpBOIUTH IPHMEPHI paBHOBE-
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POSTHBIX COOBITHIA.

IToBTOpenue. UTorosasi KoH- 3)
TPOJIbHASA
Bcero 102
I'eomeTpus
HauanbHbie reoMeTpHu- 10 [Ipsimast u otpe3ok. Jlyu u yron 2 OOBSCHATB, YTO TAKOE OTPE30K, Jy4, yroi, | 1,2,5
YeCKHe CBEICHUS CpaBHEHHE OTPE3KOB U YIJIOB 1 Kakue (Urypsl Ha3bIBAIOTCS PAaBHBIMU,

N3mepenue otpes3kos. M3mepeHue yrios 3 KaK CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KH

[leprieHANKYISIPHBIE TIPSMBbIE 2 U YIJIbl, YTO TAaKO€ Ipajyc U TrpaaycHas

Pemmenue 3a1a4 1 MCpa yria, KaKkou YIrojJl Ha3bIBACTCA IIPA-

KouTpoubHas pabota 1 MBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO
TaKoe cepelrHa OTpe3Ka U OuccekTpuca
yIJ1a, KaKue YTIIbl HA3bIBAIOTCS CMEKHBIMU
U Kakue — BEePTHKAIbHBIMU; (POPMYIUPO-
BaThb U OOOCHOBBIBATH YTBEPKICHUS O
CBOWCTBaX CMEXHBIX U BEPTHUKAIBHBIX YT-
JIOB; OOBSACHATH, KaKWe NpsSMbIE Ha3bIBa-
I0TCS NEPIEHIUKYISAPHBIMU; (POPMYITHPO-
BaTh U OOOCHOBBIBATH YTBEPXKIEHUE O
CBOMCTBE JBYX HpPSIMBIX, NEPIEHIUKYIISAP-
HBIX K TpeTbel; n300pakaTh U pacro3Ha-
BaTh yKa3aHHbIE MpocTellne GUrypsl Ha
YyepTekax; peliath 3ajaud, CBSI3aHHBIC C
THUMH MIPOCTEHINMU HUTYpaMH

TpeyroibHUKH 17 [TepBbIil mpU3HAK paBEHCTBA TPEYTOJIb- 3 OOBsicHATh, Kakas ¢urypa HaspiBaercs | 2,4,6

HUKOB TPEYTOIbHUKOM, YTO TaKOE€ BEPIIUHBI,

Mennanbl, GUCCEKTPUCHI U BHICOTHI Tpe- 3 CTOPOHBI, YIJIbl U MEPUMETP TPEYroJIbHU-

yroJbHHUKA Ka, KaKOW TPEyrolbHUK HA3bIBACTCS PaB-

Bropoii u TpeTHii npu3HaK paBeHCTBA 4 HOOEIPEHHBIM M KaKOW — pPaBHOCTOPOH-

TPEYroJIbHUKOB HUM, Kakue€ TPEYroJbHUKU Ha3bIBAIOTCS

3a1aun Ha IOCTPOCHHE 3 paBHBIMU; U300pa’kaTh U PACIIO3HABAThH HA
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gyepTekax TPEYTOJIbHUKU U UX DJIEMEHTBI;
(opMyIMpOBATE U JJOKA3bIBATh TEOPEMBI O
NpPU3HAKAaX PaBEHCTBA TPEYrOJbHHUKOB;
OOBSICHATB, YTO Ha3bIBAETCS NEPIEHIUKY-
JSIPOM, TIPOBEICHHBIM M3 JTaHHOH TOYKH K
JAHHOM MpsIMOH; popMyIupoBaTh U J0Ka-
3bpIBaTh TEOPEMY O TMEPHEeHIUKYISIpe K
OpAMOM; OOBACHATH, KaKkue OTPE3KU Ha-
3bIBAlOTCA MEJIMAHOM, OUCCEKTpUCOH U
BBICOTOI TpeyrojbHUKA; (HPOPMYIUPOBATH
U JIOKa3bIBaTh TEOPEMBI O CBOWMCTBAX paB-
HOOEIPEHHOI0  TPEYrojbHUKA; pelaTh
3a/1a4M, CBSI3aHHBIE C MPU3HAKAMU PABEH-
CTBa TPEYroJbHUKOB M CBOWCTBAMH pPaB-
HOOEJPEHHOT0 TPEYroJbHUKA; (HOpMYJIU-
pOBaTh ONpEAEICHUE OKPYKHOCTH; 00b-
SICHATb, YTO TAKOE LIEHTP, pajuyc, Xopjaa u
JMaMeTp OKPY)KHOCTH; pellaTb MpOCTeH-
HIME 33Ja4ld Ha MOCTpOEHHE (IIOCTPOEHUE
yIJja, paBHOTO JJaHHOMY, [TIOCTpOeHHe Ouc-
CEKTPHCHI YIJIa, IOCTPOEHUE MEPIEHIUKY-
JSIPHBIX TIPSAMBIX, MOCTPOCHHUE CEpPEeIHHBI
OoTpe3Kka) W OoJiee CIOKHBIE 3a/layu, WC-
NOJB3YIOLIME YKa3aHHbIE MPOCTEUIINE;
COTIOCTABJISITh MOJIYYEHHBIN pe3yNbTaT C
yCIOBHEM 3aJaud; aHAJIW3UPOBATH BO3-
MOYKHBIE CIYYaH.

[TapasutenbHbie TIps-
MBbIE

13

Pemenue 3amau 3
KonTponbHas pabota 1
IIpu3HaKy napayieNbHOCTH IBYX Ipsi- 4
MBIX

AKcCHoOMa MapajuIeIbHbIX MPSAMBIX )
Pemenune 3anau 3
KonTponbnas padota 1

@opMynHMpoOBaTh  ONPEICICHUE  Iapai-
JETbHBIX TPSAMBIX; OOBSICHATH C MOMOIIBIO
pUCYHKa, KaKue yribl, 00pa3oBaHHbIE IIPU
[IEPECCUCHUH JIBYX IPSIMBIX CEKYLIECH, Ha-
3bIBAKOTCA HAKPECT JICKAIIUMHU, KAKUC —
OJIHOCTOPOHHUMHM U KaKME€ — COOTBETCT-

45,7
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BEHHBIMH; (DOPMYIIUPOBATHh U JTOKA3HIBATH
TEOPEMBI, BBIpAXKAIOIINE MTPU3HAKH Mapaj-
JICNBHOCTH JIBYX MPSAMBIX; OOBSACHSATH, YTO
TaKoe€ aKCHOMBI T'€OMETPUHM M KaKHE aK-
CHOMBI YK€ HCIIOJIb30BAIUCH paHee; (op-
MYJIUPOBaTh  aKCHUOMY  IapajuIeIbHbIX
NpSIMBIX W BBIBOJAHUTH CIEIACTBUSA U3 HEC;
(hopMyIUpOBaTh U JI0Ka3bIBATh TEOPEMBI O
CBOMCTBax MapajUIeJIbHBIX MPAMBIX, 00-
paTHbIE TeopeMaM O IpPU3HAKaxX mapal-
JICTBHOCTH, CBSI3aHHBIX C HAKPECT JIeXkKa-
IIAMH, COOTBETCTBEHHBIMH M OIHOCTO-
POHHUMH YTJIaMU, B CBSA3U C 3TUM OOBsIC-
HATh, YTO TAKOE YCIIOBHE W 3aKIIIOUYCHHE
TEOPEMBI, Kakas TeopeMa Ha3bIBaeTcsi 00-
paTHOM IO OTHOIIEHUIO K JIAHHOHN Teope-
Me; OOBSICHSTH, B UEM 3aKJIIOYAETCSI METO/T
JI0OKa3aTelIbcTBa OT TPOTUBHOIO: (opMy-
JUPOBaTh M JOKa3bIBaTh TEOPEMBbI 00 YT-
JaxX C COOTBETCTBEHHO IMapajlICIbHBIMU H
NEePHEHANKYISIPHBIMA CTOPOHAMH; TIPUBO-
JUTh TPUMEPBI UCIIOJIB30BAHUS 3TOTO Me-
TO/Q; PelIaTh 3a/1a4d Ha BBIYHCIICHHE, J10-
Ka3aTeIbCTBO U MOCTPOEHUE, CBSI3aHHBIC C
napayieIbHBIMU TPSIMBIMH.

CooTHoOlLlIEHNE MEXIY
CTOPOHAMH U yTJaMH
TPEyTOJbHUKA

18

CyMMa yTJI0B TpeYTroJIbHUKA 2
CooTHoIIeHHE MEX]ly CTOPOHAMH U YT- 3
JaMHU TpeyrojbHUKa

KonTponbhas padota 1
[IpssMOyTONBHBIE TPEYTOJIBHUKN 4
[TocTpoeHue TpeyroiabHUKA MO TPEM dJIe- 4
MCHTaM.

Pemenue 3anau 3

@opMynHMpOBATh U JI0OKA3bIBATh TEOPEMY O
CyMME€ YIJIOB TPEYTOJBHUKA U €€ CIEJICT-
BHE O BHEIIHEM YIJIE TPEYrOJIbHUKA, MPO-
BOJIUTh KJIACCU(UKAILMIO TPEyroJbHUKOB
o yriam; GopMyJIupoBaTh U JI0OKa3bIBaTh
TEOPEMY O COOTHOLIEHUAX MEXAY CTOpO-
HaMU U yIJamMH TpeyroyibHHKa (MpsMoe U
o0paTHOE YTBEP)KICHUS) U CIEJICTBHUS U3

1,2,5,7
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KontponpsHas pabota

Hee, TEOpEMy O HEpaBEHCTBE TPEYroJbHH-
Ka; popMyIMpoBaTh U JAOKa3bIBATH TEOpeE-
MBIl O CBOWCTBax IHPSMOYIOJBHBIX Tpe-
YTOJIbHUKOB (IIPSIMOYTOJIBHBIN TPEYroJib-
HUK ¢ yriaoM 30°, mpu3HaKu paBEHCTBA
HOPSIMOYTOJIBHBIX ~ TPEYTOJIBHUKOB); (op-
MYJUPOBAaTh OINpPENEIECHUS] PACCTOSIHUS OT
TOYKH JI0 IPSIMOM, PACCTOSIHUS MEX]TY Map
aJJIEIbHBIMU NIPSIMBIMU; pelIaTh 3aJauu
Ha BBIUMCJICHMS], JI0Ka3aTe€IbCTBO M TIO-
CTpPOCHHE, CBS3aHHBIE C COOTHOLIECHUSMU
MEXy CTOPOHAMHU U YIJlaMH TPEyrojbHH-
Ka U pacCTOSHUEM MEXJy NapajieibHbI-
MH TPSMBIMH, IPU HEOOXOAUMOCTH IPO-
BOJUTDH II0 XOJYy PEIICHUs JONOJHUTEIb-
Hble IIOCTPOEHMS, COINOCTABIATH IOJIY-
YEHHBIH pE3yJIbTaT C YCJIOBUEM 3a/lauH, B
3aJayax Ha MOCTPOEHHUE HCCIe0BaTh
BO3MOXHBIE CITyYau.

IToBTOpEHUE 10 Pemenne 3amau 10
Bceero 68
Hroro 170
8 kJaacc
Anreopa KoHcTpynpoBaTh anredpanveckue BbIpa- 1,3,7
AsreGpandeckue apo- 20 TlomsiTre 4 xenns. Haxoaurs 061acTh onpeaeneHus
611 A eGDANICCKON T0OGH anreOpanyecKoi ApoOHu; BBIIOIHATE YH-
A P . AAPOOH. CIIOBBIE MOJCTAHOBKH ¥ BBIYHCIIATH 3HA-
pudmernKa OcHoBHOE CBOHCTBO YyeHue JPoOH, B TOM YHCIIE C TIOMOIIBIO
Jipodu KaJIbKYJIATOPA.
Cno)xeHue 1 BRIYUTAHUC 7 ®opMyIHPOBaTH OCHOBHOE CBOMCTBO all-
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anreOpanyeckux apooei
YMHOXKEHHE U AECICHUEC
anredpandeckux poden
[Ipeo6pazoBanue
BBIPKEHUI, COIepKAIINX al-
rebpanyeckue aApoou

CreneHs c 1eJIbIM
TIOKa3aTelIeM
CBOMCTBA CTEICHH C
IIeJIBIM TTOKa3aTelIeEM

Pemenue
YpPaBHEHUN U
3a1a4

O00011eHNE U
cUCTeMaTH3alus 3HaHUH.
Kontpons

reOpanveckoil 1podu U MPUMEHATH ero
JUTsl IpeoOpa3oBaHus IPOOEH.

BrImonHATE IeUCTBUS C
anredpanvYecKuMu IpoOsIMH.

ITpumensTh npeoOpa3oBaHusl BhIpaKEHUN
JUIS peleHus 3aj1au.

Bripaxxats nepemennsie u3 popmyi (¢pu-
3UYECKUX, T€OMETPUUYECKHX, OMHCHIBAIO-
X OBITOBBIC CUTYALIHH).

[IpoBoaUTH HCCIEeI0BAaHUS, BBISIBIATD 3a-
KOHOMEPHOCTH.

DopMyIHpOBaTh ONpeIeICHUE CTEIIEHH C
LIEJIBIM TTOKa3aTeeM.

dopMyIHpOBaTh, 3aITUCHIBATH B CUMBOJIU-
yeckol (hopMe U WILTIOCTPUPOBATh MPH-
MepaMHU CBOMCTBA CTETIEHU C IIeJIbIM MOKa-
3aresieM; IPUMEHATh CBOMCTBA CTEIIEHU
U1 Ipeo0pa30BaHUs BHIPAKEHUI U BbI-
yucieHuil. cnonp30BaTh 3a11MCh YUCEI B
CTaHJIAPTHOM BUJIE JUIsl BBIPAKEHUS pa3-
MepOB 00BEKTOB, ATUTEILHOCTH MPOLIEC-
COB B

oKpyaromeM Mupe. CpaBHUBATh 4KCIIA U
BEJIMYMHBI, 3aHCAHHBIE C
HCIIONIb30BaHuEM crerneHH 10. BeimonHaTe
BBIUHCIICHHSI C PEaTbHBIMU TAHHBIMHU.
BBINOTHATE NPUKUAKY U OLIEHKY PEe3yJib-
TaTOB BBIYHMCIIEHUH. PemaTe ypaBHEHUS C
OpOOHBIMU KO3 PHUIIMEHTaMH, pelIaTh
TEKCTOBBIE 33]]a4 aNre0pandeckum me-
TOJIOM.
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KBaaparnbie KopHH

15

3a1aua 0 HaX0XKJIEHUU
CTOpPOHBI KBaJpaTa
HNppauunonaneHbie yncia
Teopema Iudaropa

KBanparHsiil KOpeHb
(anreOpanvecKkuii

OJIXO/)

I'paduk 3aBUCUMOCTH y= VX

CBolicTBa KBaJIpaTHBIX
KOpHEN

[Ipeo6pazoBanue
BBIPKEHUH, COACPKALIUX
KBaJpaTHbIE KOPHU

KyOnueckuit KopeHb

O0o001IEeHNE U
CHUCTEMATHU3aLMS 3HAHUM.
Kontpons

dopMyaHpoBaTh ONpeeIeHUs KBapaT-
HOT'O KOpHS U3 YHCIIa.

ITpumensaTs rpaduk GyHKINUM Y=X* 1715
HaXO0X/IEHUs KOPHEW KBapaTHBIX ypaB-
HEHUM, UCTIONIb3YA MIPH

HEO0OXOIMMOCTH KaJIbKYJIATOP; IPOBOJUTD
OLICHKY KBaJIpaTHbIX KopHEl. CTPOUTH
rpaduk GyHKIME Y= VX, HCCIEN0BATh 110
rpa¢uKy e¢ CBOICTBa.

Jloka3bIBaTh CBOICTBA

apu(MeTHyeCKuX KBaJIpaTHBIX KOPHEH;
IPUMEHSATh UX K IPeoOpa30oBaHUIO BbIpa-
KEHHUI.

Beruucnars 3HaueHUs BRIPaKEHUH, CO-
JiepXKalluX KBapaTHbIE KOPHU; BBINOJI-
HSATb 3HAKOBO- CUMBOJIMYECKUE JEHCTBUS
C MCII0JIb30BaHUEM 0003HAaYEHUM KBa-
patHOro u Kyomueckoro kopss. Mccneno-
BaTh ypaBHEHUE X2 = a,

HaXOJUTh TOUHBIE U MPUOIMKEHHbBIE KOP-
HU 11pu a> 0. PopMyaupoBaTh ONpesese-
HUE KOPHA TPETbEN CTENEHH; HAXOIUTh
3HaYeHMUs] KyOM4ecKuX KOpHeH, mpu Heoo-
XOJUMOCTHU UCHOJIb3Ysl KAJIBKYJISATOP

2,35
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KBagpaTtHblie ypaBHe-
HUA

19

KBanpaTtHbie

ypaBHeHus. Dopmyiia
KOPHEHN KBaJIPaTHOIO
ypaBHEHUS

Bropas ¢popmyna kopHeit
KBaJIPaTHOTO YPaBHEHUS
Pemenne 3anau

Henonneie kBagpaTHbIe
ypaBHEHUS

Teopema Buera
Paznoxenue kBagpaTHOro
TPEXWICHA HA MHOYKHTEIIN

O0o001IEeHNE U
cUcTeMaTH3aus 3HAHUH.
KontpoJib

PacnioznaBath kBagpaTHbIE

ypaBHEHHUS, KIIacCUPUIUPOBATH UX. BbI-
BOJUTH (POPMYITy KOpHEH KBAaZPAaTHOTO
ypaBHeHus. PemaTte kBajjpaTHbIE ypaBHe-
HUS — TOJHbIE U HenoiHble. [IpoBoauTh
MIPOCTEUIINE NCCIEA0BAHUS KBaIPATHBIX
YPaBHEHHUH.

Pewmate ypaBHeHUs, CBOASIIMECS K KBaJ-
paTHBIM, IYTEM NpeoOpa30BaHUM, a TAKKe
C IOMOIIIBIO 3aMEHBI IepemMeHHou. Ha-
OJII0J1aTh U aHAJIU3UPOBATH CBS3b

MEXIy KOPHIMH B KO3PPHUIIMEHTaMH
KBaJIpaTHOIO ypaBHeHUs. DOpMyIupoOBaTh
U JI0Ka3bIBaTh Teopemy Buera, a Taxxke
o0paTHYyIO TEOPEMY, IPUMEHSAThH ATH TEO-
pPEMBI AJIs pelIeHus! pa3HOOOpa3HbIX 3a-
nad.

Pewate TekcTOBBIE 3a/1aUN
anreOpanveckM CrocoOoM: MepexXoanTh
OT CJIOBECHOM (POPMYIMPOBKH YCIIOBUS
3aJ]a4M K anreOpandeckoil MoJeNnu myTeM
COCTaBJICHUs YPaBHEHMSI; pelIaTh COCTaB-
JIEHHOE YpaBHEHUE; UHTEPIIPETUPOBATh
pe3ynbTar.

Pacno3naBaTh KBaJpaTHBIN TPEXUIEH, BbI-
SCHATH BO3MOYXHOCTb Pa3JI0KEHUs

Ha MHOKHUTEIH, IPEACTABISATH KBaIpaT-
HBIM TPEXWIEH B BUJE NPOU3BEACHUSI JIU-
HEMHBIX MHOXUTENEH. [[puMeHsTh pas-
JUYHbIE

MPUEMbI CAMOKOHTPOJISI IPU BBITTOJTHEHUHT
npeoOpaszoBanuil. [IpoBonuTk uccienona-
HUS KBaJPAaTHBIX YpaBHEHUH C OyKBEH-

2,4,6,7
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HbIMHA KO3(1)(1)I/IHI/IGHT3MI/I, BBISIBJIATH 3aKO-
HOMCPHOCTH

Cucremsbl ypaBHeHH

20

JIuHerHoe ypaBHEHUE C IBYMSI

nepemeHHbIMU [ paduk nunei-
HOTO YpaBHEHUS C ABYMs Tiepe-
MEHHBIMU Y paBHEHHUE NPIMOU

BUIa y=kx + |

Cucremsl ypaBHeHuH. Pemenne
CUCTEM CIIOCOOOM CIIOKEHHS.
Pemenune cucrem ypaBHeHu
crroco0OM I10JICTAaHOBKU. Perie-
HUE 33/1a4 C IOMOIIBIO CUCTEM
YpaBHECHUM

3a7aun Ha KOOPIMHATHOM
IUIOCKOCTH

O0o001IEeHNE U
cucTeMaTHu3aIus 3HaHUU.
Kontpons

Onpenenstp, ABISAETCS JIM [1apa Yuces
pELICHUEM YPaBHEHUS C IBYMsI [IEPEMEH-
HBIMU; IPUBOJIUTH IPUMEPHI PELICHUI
YpaBHEHUU ¢ ABYMs IlepeMeHHbIMU. Pe-
maTh 3aJa4H,

aJire0panvecKkoil MoJIeb0 KOTOPBIX SIBJISI-
€TCsl ypaBHEHHE C IBYMs IEPEMEHHBIMU;
HAXOJIUTh LIEJIbIE PEIICHUs TyTEM 1epedo-
pa.

Pacnio3naBaTh IMHEHBIE ypaBHEHUS C
IBYMs IEPEMEHHBIMU; CTPOUTD IIPSIMbIE
— rpauKu JMHEHHBIX YPaBHEHUH; U3-
BJICKATh M3 ypaBHEHHS BUIA ¥ = KX +1
MH(pOpMaLUIO 0

MOJIOKEHUU MPSIMON B KOOPIMHATHOU
IJIOCKOCTH. Pacnio3HaBath napasienbHbIe
U TIEPECEKAOINECS

IIPSIMBIE 110 UX YPABHEHUSIM; KOHCTPYUPO-
BaTbh PABHEHMUSI NIPSIMBIX, TAPAJIIIEIIbHBIX
JaHHOM NpsAMOou. Mcronb30BaTh MPUEMBI
CAMOKOHTPOJISI ITPU MOCTPOSHUU T'parKOB
JIMHENHBIX ypaBHEeHUM. Pemar cucremsl
JIBYX JIMHEWHBIX YPABHEHUH C IByMS TIE-
PEMEHHBIMU; UCTIOJIB30BaTh TpapuuecKue
IIPEJICTaBICHUS Il UCCIIEOBaHMS CUCTEM
JIMHENHBIX YPABHEHUM; pelIaTh MPOCTeM-
LIME CUCTEMBI, B KOTOPBIX OJHO

13 YPaBHEHUH HE SBJISIETCS IMHEWHBIM.
[TpuMeHsTh anreOpanyecKuii anmapar
JUISL peLIeHUs 3a/1a4 Ha KOOPJAUHATHON
IJI0CKOCTH. Pemarh TeKCTOBBIE 3aa4n

1,3,5,7
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anreOpanyeckuM CrocoOOM: MEPEXOaUTh
OT CJIOBECHOM (hOPMYJIMPOBKHU YCIOBUS
3aJ1a4M K anreOpanyeckoil MOJENIn MyTeM
COCTaBJICHHSI CUCTEMbI YPABHEHHUIA; pe-
11aTh COCTABJIEHHYIO CUCTEMY YpaBHEHUM;
MHTEPIPETUPOBATH PE3yIbTaT

DyHKUNHA

14

Urenue rpadukos. [Tonstue
byHKIUHU

I'paduk pynkuuu. CoiicTBa
byHKIIH

JIuneitnas GpyHKUIMS
OyHKIMS V' ZKxH e¢ rpaduk

O0o001IEeHNE U
cUCTEMAaTH3allig 3HAHWII.
KontpoJib

Beruucnars 3HaueHust GyHKIU, 3a/1aH-
HBIX (hopMyJia MU (1P HEOOXOAUMOCTH
UCIIOJIb30BATh KAJIbKYJIATOP); COCTABIAThH
TabynLbl 3HaueHUu QyHKIuil. CTpoUuTh 110
ToukaM rpaduku GyHkiui. OnuceiBaTh
CBOMCTBA (DYHKLIMU HA OCHOBE €¢ rpadu-
4eCKOro mpecraBieHus. MoneanpoBaTh
pealibHbIe 3aBUCUMOCTU (OpMYJIaMU U
rpadukamu. YutaTh rpad)uKu peaibHBIX
3aBucuMocTell. Mcnonb3oBaTh GyHKIIHO-
HAJIBHYIO CUMBOIIUKY JJIs 3a[IUCH Pa3HO-
o0pa3HbIX (aKTOB, CBSI3aHHBIX C paccMmar-
puBaeMbIMU (DYHKIUSAMU, 0OOTaImas OnbIT
BBITIOJTHEHUS 3HAKOBO-CUMBOJIMUYECKUX
nerctBuid. CTpOUTh peueBbIe KOHCTPYK-
IIUU C UCIIOJIb30BAHUEM (DYHKIIMOHAILHOM
TepMHUHOJIOTHH. VCronb30BaTh KOMITBIO-
TEpHbIE

MPOTPaMMBI JIJIsl IOCTPOEHUS TpadhuKOB
GyHKIMH, U1 UCcCe10BaHUS TIOJI0KEHUS
Ha KOOPJAWHATHOW

IJIOCKOCTH rpa@uKoB GYyHKIUI B 3aBU-
CUMOCTH OT 3Ha4YCHHH KO3(PPHUIIUESHTOB,
BXoJAUMX B hopmyiy. PacriozHaBath Bu-
1bl u3ydaeMbix (GyHkiui. [TokassiBaTh
CXEMaTU4YEeCKH

pacnosoKeHue Ha KOOPAMHATHOM I1oc-

2,458
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KOCTH rpauKoB (PYHKIIHI BUIA

Y=KX, ¥ = KX +b, y =k B 3aBHCHUMOCTH OT
X

3HA4YeHUH KOA(P(UIIMEHTOB, BXOSIIUX B

¢opmyiibl. CTpouTs rpauKu U3y4aeMbIX
YHKIIHI; OMMMCHIBATH UX CBOMCTBA

BepositHocTh M cTa- |9 CraTtucTuyeckue 2 XapaKkTepu30BaTh YUCIOBBIE PABI C 110~ 3,9,7
THCTHKA XapaKTePHCTUKH MOIIIBIO PA3IMYHBIX cpenHux. Haxomuts
BEPOSITHOCTH COOBITHI TIPH PABHOBO3-

BepOHTHOCTB PaBHOBO3MOKHBIX 5 MOJKHBIX HCXOJ[aX; PeIIaTh
coObiTHi. CII0KHBIE IKCTIEPHU- 3aj1a4M Ha BBIYMCIICHHE BEPOSTHOCTEH C
MEHTHI. ['eomeTpruueckue npuMeHeHHeM KoMOuHatopuku. Haxo-
BEPOSTHOCTH. JHUTh TEOMETPUYECCKUE BEPOSTHOCTH
O06001eHne 1 2
cucTeMaTu3anus 3HaHUuM.
KoHntpoJib

IToBTOpenue. Utoro- [ToBTOpEHUE 3)

Basfl

KOHTPOJ/IbHas1 padora

Bcero 102
I'eomerpusn

YeTblpexXyroabHUKU 14 MHOTOyTrOJIbHUKH 2 OOBACHATH, 4TO Takoe JioMaHas, MHoro- | 1,2,3,8
[MapamenorpaMm u Tpanemnus 6 YrOJBHUK, €r0 BEPIIMHBI, CMEKHBIC CTO-
[MpssiMoyroabHUK, pOMO, KBaIpaT 4 POHBI, JMArOHaIN, U300paxkaTh M Pacrio-
Pemenne 3amau 1 3HaBaTh MHOTOYTOJIFHHKHM Ha YepTeKax;
KonTpombpHas padora 1 MOKa3bIBaTh JJIEMEHTHl MHOTOYTOJIbHHKA,

€ro BHYTPEHHIOIO M BHEILIHIOI 00JacTH;
(bopMyIMpOBAThH OINpPEIEIEHUE BBITYKIOTO
MHOTOYT'OJIbHUKA; H300pa)xkaTb M pacro-
3HABaTh BBINYKJIBIE W HEBBIIYKJIbIE MHO-
rOyrOJIbHUKH; (POPMYJIUPOBATh U JOKAa3bl-
BAaTh YTBEPXKJIEHUS O CyMME YIJIOB BBI-
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MYKJIOIO MHOI'OYTOJIbHHUKAa M CyMME €ro
BHEIIIHUX YIJIOB; OOBSCHSTH, Kakue CTO-
POHBI (BEpIIMHBI) YETHIPEXYTOJIbHUKA Ha-
3bIBAOTCS IIPOTHBOIOJIOXKHBIMU; (POpMy-
JUPOBATh OIPEJEICHUs NapauleIorpam-
Ma, Tpaneluy, paBHOOEIPEHHOU U IIPSIMO-
YIOJIBHOM Tpameuui, IpsIMOYIOJbHHUKA,
poMmba, KBajpara; M300pakaTb M pacro-
3HaBaTh 3TH YETHIPEXYTOJIBHHUKH; (Popmy-
JUPOBATh U JIOKa3bIBaTh YTBEPKICHUSA 00
UX CBOMCTBax M IIPU3HAKaX; peuiaTh 3aja-
YM Ha BBIYHMCIICHHE, 0KA3aTeIbCTBO U I10-
CTPOEHME, CBSI3aHHBIE C STUMHU BHJAMU
YeThIPEXYTrOJbHUKOB; OOBACHATh, KaKue
JIB€ TOYKM Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIIHO NPSIMOM (TOYKH), B KAKOM
ciydyae (urypa Ha3bIBaeTCs CUMMETPHUY-
HOW OTHOCHUTENBHO NMPSAMON (TOYKH) U UTO
Takoe OCb (LIEHTP) CUMMETPUHU (UTYPBI;
IPUBOAUTE THpuMepsl ¢Guryp, obnanaro-
IIMX OCEBOM (LIEHTPAJIbHOW) CUMMETpPUEH,
a TaKXe MPUMEPhl 0OCEBOM M LIEHTPAIbHOM
CUMMETpUH B OKpy»Karolleil Hac oOcta-
HOBKE.

[ nontans

14

[Tnomaas MHOTOYTOJIEHUKA 2
[Tnomane mapamienorpamma, Tpe- 6
YrOJbHUKA U TPATICIIHN

Teopema [Mudaropa 3
Pemenue 3amau 2
KonTpomnbnas padora 1

OOBACHATh, KaK IPOU3BOJIUTCS H3Mepe-
HUE IJIOIIAJEeH MHOIO YrOJBbHUKOB, KaKHUE
MHOT'OYTOJIbHUKH Ha3bIBalOTCS pPaBHOBE-
JUKUMHU U KaKM€ — PaBHOCOCTABJICHHBI-
MU; (HOpMYJIHpPOBaTh OCHOBHBIE CBOICTBa
IJIOIIAJEd U BBIBOAUTH C MX IIOMOIIBIO
dbopMynbl  MIIOLWIAAEH MPAMOYTOJIbHHKA,
napajuiejorpamma, TpeyrojibHUKa, Tpare-
1uu; GOpMyIUpPOBaTh M JOKa3bIBaTh TEO-

4,57
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pemy 00 OTHOUIEHHMH IUIOUIaneil Tpe-
YTOJIBHUKOB, UMEIOIIUX IO PaBHOMY YTIIY;
dbopMynupoBaTh W JOKa3bIBATH TEOPEMY
[Tudaropa m oOpaTHyO €i; BBIBOJWUTH
dopmyny T'epona ngns TuIOmIamu  Tpe-
YrOJIbHHMKA; pellaTh 3aJlaud Ha BBIYHUCIIE-
HUE W JI0Ka3aTelIbCTBO, CBSI3aHHBIE ¢ (Hop-
MyJIaMH TUTOIIane u Teopemoit Iludaro-

pa.

[TogoGHBIE TpEyTOIb-
HUKH

19

Onpenenenne 1o J0OHBIX TPEYTOJIbHU-
KOB

[Ipu3naku mo1o0us TPEyroabHUKOB

KonTponbnas pabora

[Ipumenenue no1ooust K JOKa3aTeb-
CTBY TEOPEM T PEIICHHUIO 3a]1a4

CooTHoIEeHUsI MEXKY CTOPOHAMU U
yriaamH IpsIMOYTOJIBHOT'O TPEYroJib-
HUKA

KonTponbnas padora

OOBACHATH TOHATHE MPONOPLUOHAIBHO-
CTH OTPE3KOB; (POPMYJIUPOBATH OIpesese-
HUS MOJOOHBIX TPEYrOJIbHUKOB U KO3(-
¢unuenta noaodus; (GopmMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUU
ionaied MoJO0OHBIX TPEYroJbHUKOB, O
IPU3HAKAX [0J00Us TPEYroJIbHUKOB, O
CpeIHEN JIMHUU TPEYroJIbHUKA, O TEepece-
YEeHUU MEIUaH TPEyrojbHUKa, O MPOIop-
LMOHAJIBHBIX OTPE3Kax B MPSIMOYTOJIbHOM
TPEyrojbHUKE; OOBSICHSITH, YTO TaKOE Me-
TOJ Mo/100Us B 3ajjauyax Ha MOCTPOEHUE, U
IPUBOANUTE TPUMEPHl MPUMEHEHUSI 3TOTO
METO0J1a; OOBACHATH, KaK MOKHO HCIOJIb-
30BaTh CBOMCTBA MOAOOHBIX TPEYroJbHU-
KOB B M3MEpUTENIbHBIX paboTax Ha MecCT-
HOCTH; OOBSCHATH, KaKk BBECTH IOHSATHE
1o100Ust JUIsl TPOU3BOJIBHBIX QUIyp; dop-
MYJIHpPOBaTh OIpENeNeHUuss U WIUTIOCTPU-
poBaTh MOHATHS CHHYCA, KOCUHYCa U TaH-
reHca OCTPOro yria MpsIMOYroJbHOIO Tpe-
YrOJIbHUKA; BBIBOJUTH OCHOBHOE TPUIO-
HOMETPUYECKOE TOXAECTBO M 3HAYECHUS
CHHYCa, KOCHHYCAa U TaHTeHCca JJis YIJIOB

2,5,7
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30°, 45°, 60°; pemarb 3a7a4M, CBSI3aHHbBIC
C MOJA00MEM TPEYrOJbHUKOB, JIJIS BBIYHC-
JICHUS] 3HAYCHUN TPUTOHOMETPHUYECKUX
(GYHKIUH MCIOIB30BaTh KOMITBIOTEPHBIC
MIPOTPAMMBI.

OKpyKHOCTb

17 KacaTenpHast K OKpY>KHOCTH 3
LleHTpasibHbIC ¥ BITUCAHHBIC YTIIbI 4
UYetbipe 3aMevaTenbHbIC TOUYKH TPE- 3
yrOJIbHUKA
Brircannas u onucaHHasi OKPYXHOCTH 4
Pemenue 3amau 2
KontponbHas padota 1

HccnenoBaTb B3aMMHOE  PaclioyIOKEHHUE
OpSMOM U OKPYXHOCTH; (POpMyIupOBaTH
OIIpe/IeJICHUE KacaTeIbHOW K OKpPY’KHO-
ctu; (GopMyIupoBaTh M JIOKA3bIBaTh TEO-
pEMBI: O CBOMCTBE KacaTeJIbHOW, O Mpu-
3HaKe KacaTelIbHOM, 00 OoTpe3kax Kaca-
TEJIbHBIX, IPOBEACHHBIX M3 OJHOM TOYKH;
dbopMynupoBaTh MOHATHS EHTPAIBHOTO
yria U IpajyCHOM Mepbl OYI'M OKPYXKHO-
cTH; (OPMYyJIMPOBAaTh U JOKa3bIBATH TEO-
pEeMBbI: O BIMCAHHOM YTIJe, O Mpou3Bele-
HUM OTPE3KOB MEPECEKAIONIUXCS XOpZ;
(dbopMynMpOBaTh U JOKa3bIBaTh TEOPEMBI,
CBA3aHHBIC C 3aMc4daTCIbHbIMM TOYKaMU
TPEYroJbHUKA: 0 OUCCEKTpUCe yIila U, KaK
CIIEICTBUE, O TIEPECEUCHUH OHCCEKTpHC
TPEYroJbHUKA; O CEpeIMHHOM MepIeH U~
KyJIsIpe K OTPEe3Ky U, KaK CIEJCTBHE, O Ie-
pECEYeHNN CEepeAMHHBIX NepHeHINKYIs-
POB K CTOpPOHAM TPEYroJbHHUKA; O Iepece-
YEHUHU BBICOT TPEYroJibHUKA; (HOpMYIHPO-
BAaTh OIPEACIICHUs] OKPYXXHOCTEW, BIIH-
CAaHHOM B MHOTOYTOJIBHHUK M ONHCAHHOW
OKOJIO MHOT'OYTOJIbHMKA; (DOPMYJIUPOBAThH
U JIOKa3bIBaTh TEOPEMbI: 00 OKPYXHOCTH,
BIIMUCAaHHOM B TPEYTrOJIbHUK; 00 OKPYKHO-
CTH, ONMCAHHON OKOJIO TPEyroJIbHHKA; O
CBOMCTBE CTOPOH OIMCAHHOIO YETBIPEX-

1,3,4,8
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YroJIbHHUKA; O CBOMCTBE YIJIOB BIIMCAHHOTO
YEThIPEXYTOJIbHUKA; PEIIaTh 3aJadyd Ha
BBIYKCIICHHE, JOKA3aTelbCTBO U IIOCTpOE-
HUE, CBA3aHHBIE C OKPYKHOCTBIO, BIMCAH-
HbIMU U OIMCAHHBIMHU TPEYIOJbHUKAMU U
YETBIPEXYTOJIbHUKAMH; UCCIIEI0BATH
CBOMCTBa KOH(Urypalui, CBA3aHHBIX C
OKPY’KHOCTBIO, C IOMOIIbIO KOMIIBIOTEP-
HBIX IIPOrpamM.

[ToBTOpEHUE Pemenune 3amau 4
Bcero 68
Hroro 170
9 knacc
Hepasencrsa 18 JlefiCTBUTEIILHBIE YHCIIA 2 | lpuBoauts mpuMepsl uppatuonansusix | 1,2,3,5
YHCell; paclio3HaBaTh palliOHAIBHBIC U
- UppaIMoHaIbHbIC YHCIIa; H300pakaTh
OOmue cBolicTBa 10 YuCia TOYKaMHU KOOPJIMHATHOW MPSIMOM.
HCPaBCHCTB HaxoauTh pecsaTuunble IpUOIMKEHNs pa-
Penienvie nuHENHBIX [HOHAIBHBIX M UPPAIIMOHAIBHBIX YMCET,
HepaBeHCTB CpaBHHUBATL U yHOPAAOYUBATD
PellleHne CHCTEM JIH- IercTBUTENbHEIE ynciaa. OMUChIBATh
o MHOKECTBO JIEHCTBUTEIBLHBIX YHCE].
HCHUHBIX o
Hcnons30BaTh B MUCHEMEHHON MaTeMaTH-
HEPABCHCTB .
YeCcKOM peun 0003HaYeHUS U Tpaduueckue
Jloka3arenbCcTBO 2 N300paKEHHS YUCIIOBBIX MHOYKECTB, T€O-
HEPaBEHCTB PETUKO-MHOXECTBEHHYIO CUMBOJIUKY. M-
DopMEI 3aIIHCcH 2 MI0JI30BATh Pa3HbIe (OPMBI 3aIMHCH
MPUGHKEHHBIX 3HAYE- MpUOIMIKEHHBIX 3HAYCHH; 1e71aTh BBHIBO-
o JIbI O TOYHOCTH MPHUOIMKCHUS 110 3aITUCH
Hnn npUOIMKEHHOT0 3HaUeHUs. PopMyIupo-
O60o0wmenue u 2 BaTh CBOMCTBA YUCIOBBIX
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CHCTEMATU3AIUs 3HA-
HHUI.
KonTpoib

HEPaBEHCTB, WJUTIOCTPUPOBATH UX HA KO-
OpJIMHATHOM MPSIMOM, TOKA3bIBATh are0-
panyecKu; MPUMEHATh CBOMCTBA HEPa-
BEHCTB B XOJI€ PEUICHUS 3a]1a4.

Pemiars inHENHBIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOU
nepeMeHHOM. JloKa3pIBaTh HEPABEHCTBA,
MIPUMEHSIS PUEMbI, OCHOBAHHBIE Ha
OTpeICTICHUU OTHOIIECHUHN «OO0JIbIIE» U
«MEHBIIIE», CBOMCTBAX HEPABEHCTB, HEKO-
TOPBIX KJIACCUYECKUX HEPABEHCTBAX

KBaaparuunas
GyHkuus

19

ITonsaTue kBaapaTUYHOM
byHKIIMU

I'paduk u cBoiicTBa
dyHKIMK y=ax” CaBur
rpaduka QyHKIUHN y=
ax” BJIOJIb OCEU KOOP-
JHAT

I'paduk pyHkuuum y =
ax® +bx + c. Ksanpart-
HbI€ HEPABEHCTBA

O06o061enue u
CHCTEMAaTH3aIns 3Ha-
HUM.

KontpoJib

Pacrnio3HaBaTh KBaipaTHYHYIO (QYHKIIHIO,
MPUBOJUTH MPUMEPHI KBaIPATUYHBIX
3aBHCUMOCTEH U3 peanbHOM KU3HU, Ppusm-
KU, TeOMETpUU. BBISBIATH myTeM HaOIt0-
JeHUI 1 00001aTh 0cO0eHHOCTH IpaduKa
kBaapaTuuHoi QyHkunu. CTpOUTH U U30-
OpakaTb cxeMaTU4ecKu rpaduku
KBaJPaTUYHBIX (PYHKIUI; BBISBIISATH CBOM-
CTBa KBaJPAaTUYHBIX (PYHKIUH 110 UX
rpadukam. CTpouTs OoJiee CIOXKHBIC rpa-
(¢uKH Ha OCHOBE TpaMKOB BCEX U3YUEH-
HbIX QyHKIMH. [IpoBOIUTE pazHooOpas-
HBIE UCCIIEIOBaHMsI, CBSI3aHHBIE C KBaJpa-
TUYHOH QyHKIHEeH U e¢ rpadukom. Bei-
MOJIHATH 3HAKOBO —CHMBOJIMUECKHE JIeii-
CTBUSI C UCIIOJIb30BaHUEM (DYHKIIMOHAIb-
HOM CHMBOJIMKH; CTPOUTH PEUEBbIE KOHCT-
PYKIIMH C UCTIONB30BaHUEM (PYHKITHO-
HaJIbHOU

TePMHUHOJIOTHH. Pemars kBajpaTHbIC HE-
paBeHCTBa, a TAaK)Ke HEPABEHCTBA, CBOJISI-
1Fecst K HUM, TyTEM HECIIOKHBIX TPeoo-

3,9,6,7
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pa3oBaHUil; pelaTh CUCTEMbI HEPABEHCTB,
B KOTOPBIX OJIHO HEPABEHCTBO WJIN 00a
ABJIAIOTCS KBaipaTHbIMU. [IpuMensTs an-
rapaT HEpaBeHCTB IIPU PELIEHUN pa3any-
HBIX 3a/1a4.

YpaBHeHUd U CUCTe-
MBI
YPaABHECHU U

26

PanmonanbHbIe BeIpa-
JKEHUA

Llenwie ypaBHEHUSA
JpoOHbIe ypaBHEHUS
Pemenue 3anau

10

Cucrembl ypaBHEHHUI C
JBYMS IEPEMEHHBIMU
Pemrenue 3amau

I'paduueckoe uccneno-
BaHUC
ypaBHEHUS

O06o061eHne u
cHCTeMaTH3aIus 3Ha-
HUU.

Kontpons

Pacnio3naBath palnmoHalibHbIE U UPPALIUO-
HaJIbHBIC BBIPAXKCHHUS, KIIACCU(PUITUPOBATH
panuoHaibHbIe BeIpakeHus. Haxoaute
00J1aCTh OmpeIeICHUs PAITHOHAIBEHOTO
BBIPAKECHHUS; BBITIOJIHATH YHCIIOBBIC U
OYKBEHHBIE ITOJICTAHOBKH.
[IpeoOpazoBbIBATH 11€TbIE U IPOOHBIE BbI-
paXkeHusl; JOKa3bIBATh TOXKIECTBA.

JlaBaTh rpaduuecKyr0 HHTEPIPETALIUIO

(O YHKIIMOHAJILHBIX CBOMCTB BBIPAXKEHUH C
OJIHOM nepeMeHHOM. Pacnio3HaBaTh 1iesnbie
u 1poOHbIe ypaBHeHUs. Pemars nemnbie u
IpOOHBIE

BBIPAKEHMSI, IPUMEHSISI PA3IMYHbIE TPUC-
MBI.

Ctpouts rpadvKku ypaBHEHUN C IBYMS
nepemeHHbIMU. KOHCTpYyHpOBaTh
SKBUBAJICHTHBIE PEUEBBIC BHICKA3BIBAHUS C
WCIIOJIb30BAaHUEM aNITeOpanyecKoro u
r€OMETPUYECKOTO SA3BIKOB. Pemars cucre-
MBI JIByX YpaBHEHUH C ABYMsI
MEPEMEHHBIMH, UCTIOJIb3Ysl LIUPOKUI Ha-
00p IPUEMOB.

Pemathb TEKCTOBBIE 3a/1a4N
anredpandecKuM CrocoOoM: IEPEXOIUTh
OT CJIOBECHOU (POPMYITHPOBKH YCIOBUS
3a/1auy K aNre0pandecko MOJIeI MmyTeM
COCTABJICHMS] YPABHEHHUSI MJIU CUCTEMBI

1,25

33




ypaBHEHUH; peraTh COCTaBICHHOE
ypaBHEHHUE (CHCTEMY YpaBHEHHI1); HHTEP-
IIPETUPOBATh PE3YJIbTaT.

VMcnonb30BaTh GyHKIIMOHAIBHO- Tpadu-
YEeCKUE MPEACTABICHUS IS

pelIeHus U UCCIIeI0BaHUsl YPAaBHEHUH U
CUCTEM

Apupmernyeckas u
reoMeTpu4ecKas
Mporpeccuu

18

YucnoBbie TOCIEI0BA-
TEJILHOCTU

Apudmernueckas
porpeccus

CymMa nepBbIX h 4ie-
HOB

apuMeTHICCKOU
IPOrpeCcCUu

['eomeTrpuueckas
nporpeccust

CymMa nepBbIX h uie-
HOB

F€OMETPUUECKOMN
IIPOrPECCUU

[IpocThie U CIIOXKHBIE
MIPOLICHTHI

O0o001IeHuE U
cUCcTeMaTH3aIMs 3Ha-
HUM.

KonTpoib

[IpuMeHsaTh UHJIEKCHBIE 0003HAYCHMUS,
CTPOUTH PEUYEBBIE BHICKA3bIBAHUS C
UCIIOJIb30BAaHUEM TEPMUHOJIOTUH, CBS3aH-
HOMH C IOHATHUEM I0CJEI0BATEIbHOCTH.
BoruucnisTs uieHsl
Moce0BaTeNbHOCTEN, 3aJaHHBIX (popMy-
JIOW N-TO WIEHA WU PEKYPPEHTHOH (op-
MYJIOW. Y CTAaHABINBATh 3aKOHOMEPHOCTH
B

MIOCTPOEHHUH TOCIIEI0BATEIbHOCTH, €CIIU
BBIIMCAHbI IIEPBbIE HECKOJIBKO €€ YJICHOB.
N300paxaTh 4ieHbI OCIIEJ0BATEIbHOCTH
TOYKaMH HAa KOOPJAWHATHOM IJIOCKOCTH.
Pacnio3znaBate

apu(pMeTHYeCKyI0 1 FT€OMETPHUUECKYIO
MPOTPECCUU MPHU Pa3HBIX crloco0ax 3aaa-
HUs. BBIBOIUTE HAa OCHOBE JOKAa3aTEIbHBIX
paccyxJieHui popMyIIbl 00IIEero YwieHa
apu(dmMeTnyecKoil U reoMeTpUYECKO mpo-
rpeccuii, CyMMbI TIEPBBIX M-UJICHOB apud-
METHYECKOM U T€OMETPUUYECKOMN Iporpec-
CHUH; pelaTh 3a1a4u ¢ UCMOJIb30BaHUEM
TuX popmyn. PaccMarpuBaTh npuMepsl
13 peajbHOM KU3HU WILTIOCTPUPYIOIINE
M3MEHEHHUS B apu(METUUYECKOM U reoMeT-
PUYECKOI IMpOorpeccuid, 0ToOpakaTh Co-

1,45
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OTBETCTBYIOIINE 3aKOHOMEPHOCTHU Tpadu-
yecku. PemaTe 3a1aum Ha CII0KHBIE ITPO-
LIEHTHI, B TOM 4MCJIE 3a/1a4U U3 PEAIbHOU
MIPAKTUKHU

CraTuCTHKa U BEpPOSIT- Bri6opounslie uccieno- 2 OcCyecTBISI TS IOUCK CTAaTUCTHYECKOH | 2,4,7
HOCTE BAHUS uH(OpPMAIMU, PACCMATPHUBATH PEATBHYIO
— CTaTHCTHYECKYIO MH()OPMALIUIO, OpraHu-
VnTepBanbHbId ps. 2 30BBIBaTh U aHAU3UPOBaTh €¢. [IporHo-
I'mcrorpamMma 3UPOBATh YaCTOTY IIOBTOPEHUS COOBITHUS
XapakTepucTuka pas- 2 HA OCHOBE MMEIOLIUXCS CTATUCTHYECKUX
6poca JaHHBIX.
CraTucTudecKkoe olie- 1
HHBAHHUC U IIPOT'HO3
O0630p U KOHTPOJIb 2
IloBTOpenue. UToro- 12
Basi KOHTPOJIbHAsN pa-
0ora
Bcero 102
I'eomerpusn
BekTopsl 9 Ilonsarue BekTopa 2 dopmynupoBarh onpenencHus U uwumoct- | 1,3,5,6
Cnoxenue M BbpYMTaHHE | 3 pUpOBATH MOHATHS BEKTOPA, €ro JUIMHEI,
BEKTOPOB KOJUIMHEAPHBIX M PABHBIX BEKTOPOB; MO-
YMHOXEHHE BEKTOpa Ha | 3 TUBUPOBATH BBEJICHUE TOHSITUA W JEUCT-
uncio. [IpuMeHeHne BEKTO- BUii, CBSI3aHHBIX C BEKTOPAMH, COOTBETCT-
POB K PEIIEHHIO 3314 BYIOLIMMHU TIPUMEPAMHU, OTHOCSAIIUMUCS K
(GU3MYECKMM  BEKTOPHBIM  BEJIUYUHAM,
[PUMEHSATH BEKTOPHLI M JAEHCTBHS HaJ HU-
MHU [IPU PELIEHUU TEOMETPHUYECKUX 3a/1ad
Merton koopiuHaT 10 Koopaunatsl BekTOpa 2 OOBSICHATh W HWILUIIOCTPUPOBATH TOHsTHS | 2,4,6
[Ipocreiimme 3agaun B KO- | 2 MPSAMOYTOJIBHOM CUCTEMBI KOOPJIMHAT, KO-

OopJIMHaTaX

OpAMHAT TOYKA U KOOPJIWHAT BEKTOPA;
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YpaBHEHUSI OKPY)KHOCTH H
PSMON

Pemenue 3agau

KonTtponsHas pabora

BBIBOJUTH M HCIIOJIB30BATh IIPU PELICHUU
3ajad  (OpMyJbl KOOpPAMHAT CEpEeAUHBI
OTpe3Ka, JJIMHBI BEKTOPA, PACCTOSHHUS
MEXIY [BYMS TOYKaMH, YPABHECHMS OK-
PYKHOCTH U IIPSIMOM

CooTHOIIEHUS MEXK Y
CTOPOHAaMH U YIJIaMU
TpeyroiabHuka. Cka-
JSIPHOE MTPOU3BEICHUE
BEKTOPOB

11

Cunyc, KOCUHYC, TaHTEHC,
KOTaHT'€HC yIJia

CooTHo1IEHN MEXAY CTO-
poHamMu U yriaaMu Tpe-
yrOJIbHUKA

CKaJ'ISIpHOC IIPOU3BCACHUC
BCKTOpPOB

Pemenue 3agau

KonTponbnas padora

dopMynHpoBaTh M HLIIOCTPUPOBATH OII-
peesieHusi CUHyca, KOCUHYCa, TaHTeHCa U
KotaHreHca yriioB ot 0 7o 180°; BEIBOIUTH
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECT-
BO U (popMyIbl ipuBeAeHUs; GopMyIHUpo-
BaTb U JIOKa3bIBaTh TEOPEMbI CHHYCOB U
KOCHHYCOB, MIPUMEHATh UX MPU PEIICHUH
TPEYrOJIbHUKOB; OOBACHSITH, KaK HMCIOJb-
3YIOTCSI TPUTOHOMETPUYECKHE (POPMYIIBI B
M3MEPUTEIIbHBIX paboTax Ha MECTHOCTH,
(dhopMyIUPOBaTh ONPEACICHUS yIriia MEX-
Iy BEKTOpaMHU U CKaJSIPHOTO TPOU3BEIE-
HUS BEKTOPOB; BBIBOAWTH (OPMYITy CKa-
JISIPHOTO TIPOU3BENICHUS 4Yepe3 KOOpIUHA-
TBI BEKTOPOB; (hopmMynupoBaTh U 0OOCHO-
BBIBATh YTBEP)KJICHHE O CBOMCTBaxX CKa-
JSIPHOTO  TPOU3BEACHMS; HCIIOJIb30BaTh
CKaJISIPHOE TIPOU3BEICHNE BEKTOPOB MPHU
pelIeHuu 3a1a4.

1,2,5

JImiHa OKpY>KHOCTH U
IJI0IIaAb Kpyra

12

HpaBI/IJ'IBHBIe MHOT'OYT'OJIb-
HUKHN

JInuHa OKPYXXHOCTH M ILJIO-
maab Kpyra

Pemenue 3agau

KonTtponsHas pabora

@OopMyIHpOBATh ONPEAEICHUE IPABUIb-
HOT'O MHOT'OYTOJIbHHKA; (POPMYIMPOBATH U
JIOKa3bIBaTh TEOpEMbl 00 OKPYKHOCTSIX,
ONMCAHHOW OKOJIO IIPAaBUIBHOIO MHOIO-
YIOJbHUKA W BIMCAaHHOW B HErO; BBIBO-
JUTh U UCIOJB30BaTh (OPMYJIbI JUIS BbI-
YUCJICHUS ILIOIIAN MPABWIBHOTO MHOTIO-
YIrOJIbHUKA, €r0 CTOPOHBI U pajauyca BIIH-
CaHHOM OKPYKHOCTH; PelllaTh 3aJadd Ha

1,3,7
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IIOCTPOEHHUE IPABUIIBHBIX MHOI'OYI'OJIbHU-
KOB; OOBSACHATH IOHATHS AJUHBI OKPYX-
HOCTH M IUIOLIA/IM KPYra; BBIBOAUTH (op-
MYJIbl I BBIYMCIICHUS JUIMHBI OKPYXKHO-
CTH W JUIMHBI IyTH, IJIOALU Kpyra u
IJIOLIAAU KPYTOBOIO CEKTOPA; IPUMEHATH
5TH (HOPMYJIBI IPU PEIICHUH 3a]1a4.

JIBY>KEHUS

Tlonstue nBHKEHUS

[TapannenpHblil epeHoc U
OBOPOT

Pemenue 3agau

KonTponbnas padora

OOBACHATH, YTO TAaKOE OTOOPAKECHHE
TUIOCKOCTH Ha ce0sl U B KAKOM CIIy4ae OHO
HA3bIBACTCS JBIXKEHUEM IUIOCKOCTH; 00B-
SCHATh, YTO TAaKOE OCEBasi CUMMETPUS,
[EHTpaJIbHAS CUMMETPUSI, MapauieIbHbIH
MIEPEHOC W TIOBOPOT; OOOCHOBBLIBATH, YTO
9TH OTOOpaKEHUS TUIOCKOCTH Ha ceOs sIB-
JISFOTCSL IBFDKEHUSIMU; OOBSICHSITh, KaKOBa
CBSI3b MEKIY JBWKCHUSIMH U HAJIOKCHHUSI-
MU; WUTFOCTPUPOBATh OCHOBHBIC BHJIBI
JIBM)KCHUH, B TOM YHCJIE C IIOMOIIBIO KOM-
HBIOTEPHBIX TPOTPAMM.

1,2,5

HauanpHbIe cBeieHUA
13 CTEPEOMETPUH

MHororpanHuku

Tena 1 moBepxHOCTU Bpa-
IEHUS

00 akcruoMax IJIaHU-
METPHH

OOBACHATD, YTO TAKOE MHOTOTPAHHHUK, €TO
rpaHu, peOpa, BEpIIMHBI, AMArOHAIH, Ka-
KOW MHOTOTPAaHHUK HAa3bIBA€TCS BBIMYK-
JBIM, YTO Takoe N-yrojibHas Mpus3Ma, ec
OCHOBaHUS, OOKOBbIE T'paHU U OOKOBBHIE
peOpa, Kakas Mpu3Ma Ha3bIBAETCS MPSIMOM
U Kakas — HaKJIOHHOMW, YTO TaKoe BhICOTA
NpU3MBI, Kakas TNpu3Ma Ha3bIBaeTCs TMa-
pallyieNienuneoM W Kakod mapasuiesen-
Me/l Ha3bIBAeTCS MPSIMOYTOJBHBIM; (op-
MYyJIUPOBAaTh U OOOCHOBBIBATH YTBEPIKIIE-
HUS O CBOMCTBE JMAroHajei mapaiene-
numneaa U o0 KBajapaTe TUaroHaId MpsiMO-
YrOJILHOTO Tapajuiesienunena; oObsICHATS,

1,2,4

1,3,6
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9TO Takoe O00BEM MHOTOTPAaHHHUKA; BBIBO-
IuTh (¢ momomplo mpuHnuna Kapambepn)
dbopmyny o00bEeMa MPSAMOYTOJBHOTO TMa-
paienenumnena; OOBACHATh, KaKOWM MHO-
TOTPaHHUK HA3bIBACTCS MUPAMUIOM, YTO
Takoe OCHOBaHME, BeEpIIMHA, OOKOBbHIE
rpanu, OOKOBBIE peOpa M BBICOTA NMHUPAMHU-
Ibl, Kakas MHpaMuga Ha3bIBaeTCs ImIpa-
BIWJIBHOM, YTO Takoe amodema MpaBHIbHOU
NUPaMUJIbI, TPUBOAUTH (QopMynTy oO0BEMa
UPaMUJIbl; OOBSACHATH, KAKOE TEJO Ha3bl-
BaeTCs LWIMHIPOM, YTO TaKoe €ro och,
BBICOTA, OCHOBAHHUSA, paguyc, OOKoBas IO-
BEPXHOCTh, OOpa3yomue, pa3BepTka 00-
KOBOH IOBEPXHOCTH, KakuMu (opmynamu
BBIp@XAIOTCS O0BEM M IUIOIMIAAL OOKOBOI
MOBEPXHOCTU LWJIMHIPA; OOBACHATD, Ka-KOe
TEJO Ha3bIBaeTCS KOHYCOM, YTO TaKOe €ro
OCb, BBICOTA, OCHOBaHME, OOKOBas IIO-
BEPXHOCTh, OOpa3yomue, pa3BepTka 00-
KOBOI MOBEPXHOCTH, KakuMu (opmynamu
BBIpQXKAIOTCS O0BEM KOHyca U IUIOMIAIh
OOKOBOM TMOBEPXHOCTH; OOBICHATH, Kakas
MOBEPXHOCTh Ha3bIBaeTCs cepoil u Kakoe
TEJI0 Ha3bIBAETCS IIAPOM, YTO TAaKOE pajin-yc
u  aumameTp cdepbl  (mapa), KaKUMH
dbopMmynaMu BBIpaXKAIOTCS 00BEM IIapa u
wiomans cdeprr; u300pakaTh W pacro-
3HaBaTh Ha PUCYHKaX MPU3MY, Iapajijie-

JIeNUIEe], TUPaAMUAY, [WIMHAP, KOHYC,ap.

[ToBTOpEeHue Perienue 3amau 9
Bcero 68
HTroro 170
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