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1. IIACIIOPT PABOYEM ITPOI'PAMMBbI YUEEHOM IV CITUTI/TMHBI
YI110.05.02 MATEMATHUKA. AJITEBPA. TEOMETPUS.

1.1. O6/sacTh IpUMeHeHHUs1 padoueid MPOrpaMmbI

Pabouasi mporpamMMa VYI10.05.02 Maremarvuka. Ausrebpa. I'eomerpus
ABJIIETCS YaCTbI0 0Opa3oBaTeNbHOM IPOrpaMMbl CpeJHero TpodeCcCHOHATBLHOTO
oOpa3oBaHWss B 00/IaCTH WCKYCCTB, WHTETPUPOBAHHOM C 00Opa3oBaTebHBIMU
rporpaMMaMy  OCHOBHOTo o00iriero W cpeaHero o6iiero oOpa3oBaHUs 10
crietanibHOCTU 52.02.02 VickyccTBo TaHua (1o Buay HapogHo-cijeHhuecKui TaHell,
CoBpeMeHHbII TaHeLl).

1.2. MecTo yueOHO! JUCIUILIMHBI B CTPYKTYpPe OCHOBHO# MpodecCHOHATHbHOU
o0pa3oBaTe/IbHOI MIPOrPaMMBbI:

YuebHas gucuuriiHa YI10.05.02 Maremarvka. Anrebpa. I'eometpusi
AB/ISIETCSI  COCTAaBHOM  YacThi0  00ImieoOpa3oBaTe/lbHOTO — yueOHOro  IMKIIA,
peanu3ytoiriero ®I'OC cpegHero obiiero obpa3oBaHusl.

YueOHasi AUCLUTI/IMIHA HaTIpaB/ieHa Ha OCBOeHUe C/ie/IyIOIel KOMITeTeHI[UH:

OK 10. Ucnosb3oBath B IpodecCUOHa/TbHON AesSTelbHOCTH JTUUYHOCTHbIE,
MeTanpeaMeTHbIe, peZIMeTHbIE pe3y/IbTaThl OCBOEHUsT OCHOBHOM 00Opa3oBaTebHOM
TIPOrpaMMbI OCHOBHOT'O 0011[er0 06pa3oBaHuUs
Matematuka siByisieTcst yHIaMeHTanbHOM 0011ie00pa3oBaTelbHOM AUCIATITIAHON CO
CJIO>KMBIIMCST YCTOWUMBBIM COZIEP>KaHUEM U OOII[UMH TpeOOBAaHHUSIMH K TIO/ITOTOBKE
obOyuaroruxcst. Peanuzaiiusi oOmumx 1iesiell M3yueHUs] MaTeMaTUKW TPaJMWIIMOHHO
dbopmupyeTcsi B UeThIDEX HarpaB/ieHUsIX — MeToAuueckoe (oOlllee mpejcTaB/ieHHe
00 uJesx W MeTojax MaTeMaTWKH), WHTeJ/JIeKTyaqbHOe pa3BUTHe, YTHUIUTAapHO-
rparMaTHUeckKoe HarpaBjieHWe (OB/lajeHHe HeoOXOJUMBIMU  KOHKDETHBIMU
3HAHUSIMU ¥ YMEHHUSIMHU) U BOCTTUTaTe/IbHOe BO3/|eHCTBHE.

1.3. e u 3agaun yuyeOHOW AMCOMIUIMHBI — TPe0OBaHHUA K pe3y/jbTaTam
OCBOEHHA YUeOHOM AU CIUI/THHBI.
IMens JMCIMII/IMHGL:

Iensb pa3sena «Anaredpa» - hopMupoBaHue Yy 00yUarOImUXcs Npe/iCTaBaeHnuH 00
uesx U MeTo/lax MaTeMaTHKU KaK yHUBEpPCAIbHOTO si3blKa HAYKU U TEeXHUKH,
CpeiCTBa MO/ie/IMPOBAHUSI TIPOLIECCOB U sSIBJIEHUH.

3agauu:

— pa3BUTHe TIPe/ICTAaB/AeHUs] O UKC/le W pOJId BBIUKMCIEHUA B UeioBeYeCKOu
TIPAaKTUKE;

— pa3BUTHE BLIUKCUTETHEHOU KYIbTYDBhI;

— U3ydeHUe CBOWCTBA U rpadMKU 3/ieMeHTapHbIX QyHKLUN

— W3yueHUe si3bIKa anareOpbl, BbIpaOOTKa anreOpanyeckux YMeHHH U o0yueHHe
NPUMEHEHUI0 WX K PeIleHHI0 MaTeMaTHUYeCKMX M HeMaTeMaTHueCKUX 3ajay;
pa3BUTHE MMPOCTPAHCTBEHHOT'O TIPe/ICTaB/IeHNsI U M300pa3uTeIbHBIX YMEHHUH;

— TIOJTyYeHHre TIPe/ICTaB/IeHUH O CTAaTUCTUUECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHpe 1 0 Pa3/IMUHBIX CII0C00ax X U3yUeHHsT;

— pa3BUTHE JIOTUUECKOTO MBIIIeHUS] U peur-yMeHUsl JIOTUueckKd 0O0CHOBBIBAThH
CY)XZleHUsl, TIPOBOJIUTh HeCJIO)KHble CHUCTeMaTU3alluM, TPUBOAUTHL TIPUMephl U
KOHTPIIPUMEpHI;



— WICTI0J/Ib30BaHue Pa3/MUHbIX S13bIKOB MaTeMaTHKU (C/IOBECHBIN, CUMBOJIMUECKUM,
rpaduueckuii) A WUIOCTpALMd, UWHTeprpeTalyyd, aprymMeHTaluud |
Jl0Ka3arTe/ibCTBa.

Ienb usydyeHus pasjesa «I['eoMeTpusi» - CUCTeMaTUueCKoe H3yueHUe CBOMCTB
reoMeTpUYeCKUX Tel Ha IJIOCKOCTH U B TPOCTPAHCTBE, OCBOeHHe CriocoboB
BBIUMC/IEHUsI TPAaKTUUeCKU Ba)KHBIX TeOMeTpUUeCKUX BeJMUMH U [JlajbHelilee
pa3BUTHE JIOTUYECKOTO MBIIILJIEHUS YUall[AXCH.

3ajgaum:

— OB/IaJIeHHe CHUCTEeMOM reoMeTpUUYecKUX 3HaHWM U YMeHUM, HeoOXOUMBIX /ISt
TIPUMEeHEeHUsI B TIPAKTUUYECKOUN JesiTefTbHOCTU, U3yUYeHUs] CMEeXHBIX UCLIUATIINH,
TIPO/I0/DKeHHsT 06pa30BaHMs;

— UWHTeJ/UIeKTya/JlbHOe pa3BuTHe, (OpPMHpOBaHHWE KayecTB JIMYHOCTH,
HeoOXOZUMBIX UesloBeKY [Jisl TIO/IHOLIeHHOW >XU3HU B COBpEMEHHOM OOIIeCTBe;
SICHOCTH Y TOYHOCTH MBIC/IA, KDUTUYHOCTU MBILIJIEHHS], UHTYULIUU, JTIOTUYECKOTO
MBILILJIEHUSI, 2JIEMEHTOB aJTOPUTMUUYECKOW KYJIbTYpbl, TMPOCTPAHCTBEHHBIX
TIpe/ICTaB/IeHN, ClIOCOOHOCTH K MPe0/[0/IeHUI0 TPYAHOCTEM;

— (dopmupoBaHHWe TpefCTaB/ieHUM 00 WesXx W MeToJaX MaTeMaTHKHA Kak
YHUBEPCA/IbHOTO S13blKa HayKW U TEXHWKH, CPeICTBA MO/ eTMPOBaHuUs SIBJIEHUN U
TMPOLIeCCOB;

— BOCMHUTaHWE KYJbTYpPbl JTUYHOCTH, OTHOIIIEHWE K TeOMeTpPUM KaK K YacTu
o0111e4e/I0BeUeCKOi Ky/JIbTypbl, TOHMMaHue 3HaUMMOCTH TeOMeTPUM Jijisl HayuHO-
TeXHHUUYeCKOro Tporpecca.

B pe3ysibTaTe 0cBoeHUs pa3jiernia « Ajredpa»

oOyuatoliuecs J0/DKHbI 3HaTh:

— KakuMe uuciaa  SBJASIIOTCSA  1eJIbIMM,  ApOOHBIMH,  paljMOHaIbHBIMHU,
T0JIOXKUTE/IbHBIMHU, OTPULIaTeTbHBIMU U [JIP.

— CBOWCTBA [IEMCTBUM HAJl YMC/IaMM; TEePMMHBI «UKUC/IOBOE BbIpa)KeHUE,
«BbIp@)KEHWEe C T[lepeMeHHbIMU», «3HaueHue BbIDAKEHUS», TOXK/eCTBO,
«TOKJeCTBeHHbIe TIPe0bpa30BaHUs»;

— ompezeneHysi GYHKIMH, 00macTy orpejeneHus (GyHKIMH, 00/1acTH 3HAUEHUH,
YTO TakKoe apryMeHT, Kakas I[lepeMeHHasi Ha3bIBaeTCsd 3aBUCUMOM, Kakasi
He3aBUCUMOW;

— 4YTO (PYHKUMS — 3TO MaTeMaTHyecKass MOZesb, MO3BOJISIONIAS OMMUCHIBATH U
M3yuyaTh pa3HOOOpa3Hble 3aBUCUMOCTH MeXKY peanbHbIMU BeJMUMHAMH, UTO
KOHKpDeTHble THUMbl (QYHKLMM (TipsiMasi ¥ obOpaTHasi TPOTOPLIMOHA/TBHOCTH,
JTMHeMHas1) ONMUChIBalOT O0/bIlIoe pa3HooOpa3yre peabHbIX 3aBUCHUMOCTEN;

— oOorpefe/ieHWe CTeleHW, OJHOUIeHa, MHOrousjeHa; CBOWCTBa CTeleHu C
HaTypa/ibHbIM MOKa3aTeseM, CBOUCTBa GyHKUUN y=X2 , y=X 3;

— orpefieJieHMe MHOTOY/IeHa, TOHUMaTh (POPMYJIMPOBKY 3aJjaHUM: «yIIPOCTUTH
BbIDA)KEHUE», «Pa3/IOKUTh HA MHOXKUTEIN»;

— (opMyJ/ibl COKpAIl|eHHOTO YMHOXEHMs: KBaJ[paTOB CyMMbI UM pa3HOCTU JBYX
BBIp@KEHH; pa3/TMuHble CIT0CO0BI pa3/ioykKeHUs] MHOTOWIeHOB Ha MHOXKUTE/TH;

— YTO Takoe JIMHEMHOe YpaBHeHue C AByMs IepeMeHHbIMY, CUCTeMa YpaBHeHUM;

— pa3MuHble CIOCOOBI peIlleHHs] CHCTeM YPaBHEHWM C JIByMSI IepeMeHHBbIMHU:
croco6 Mo/ICTaHOBKH, CITIOCO0 C/I0)KeHUs;



— YTO ypaBHEHHe — 3TO MaTeMaTHyecKWil amrapaT pelleHus pa3HOO0Opa3HBIX
3a[ja4 M3 MaTeMaTHKH, CMe>KHbIX 00/1acTell 3HAHUM, TIPAKTUKWY;
— OCHOBHOE CBOHWCTBO Apo0OU, paljMoHasbHbIe, 1iesible, IPOOHBIE BBIPAXKEHUS;
MPaBWILHO  YIOTPeONSTb  TepMHUHBI  «BBIDAKEHHE»,  «TOXKJECTBEHHOE
rpeoOpa3oBaHue»;
— (hopMYJ/IMPOBKY 3a/laHU: YIIPOCTUThH BbIpaXKeHUE, Pa3/IoKUTh Ha MHOXXUTEJIH,
TIPUBECTHU K 0011[eMy 3HaMeHaTesi0, COKpaTUTh J[pO0b;
— ormpeJeneHUs] KBaJIpaTHOTO KOPHS, apru(MeTHUuecKoro KBaJ[paTHOTO KOPHS,
Kakyie uucja Ha3bIBAlOTCS  palliOHa/lbHBIMU, HWppalMOHalbHBIMM,  KakK
0003HauaeTCsi MHOXKECTBO pal[OHaTbHBIX YKCET;
CBOMCTBa apU(PMETUUYECKOT0 KBaIpaTHOTO KOPHS;

— YTO Takoe KBaJlpaTHOe ypaBHEHWE, HEeIOJHOe KBaJ[paTHOe YpaBHEHUe,
NpUBeJIeHHOe KBaJpaTHOe ypaBHEHUE;
— (hopmyJIbl AUCKPUMUHAHTA M KOPHEM KBaipaTHOTO ypaBHeHwUsl, TepeMy Bueta u
obOpaTHY1O el;
— Kakue YypaBHeHHUs Ha3bIBalOTCS ApOOHO-pal[MoHaMbHBIMU, KakKue ObIBaloT
criocobbl  pellleHWs]  ypaBHeHWH, TIOHMMaTb, 4YTO ypaBHeHHWe —  3TO
MaTeMaTUUeCKHi armapar pelleHus pa3HooOpasHbIX 3a/ad  MaTeMaTHKH,
CMeXKHBIX 00/1acTell 3HaHUM, IPAKTUKW;
— ompejleJieHHe YMCIOBOIO HepaBeHCTBA C OJHOM TMepeMeHHOM, UTO Ha3bIBaeTCs
peliieHleM HepaBeHCTBa C O/IHOM IepeMeHHOM, UTO 3HAaUMT peliuTh HePaBeHCTBO,
CBOMCTBA YHMC/IOBBIX HEPABEHCTB, MOHWMAaTb (POPMYJIUPOBKY 3alauid «PEIIUTh
HEPaBEHCTBOY;
— ormpeJie/leHMe CTeNeHu C 1efbiM U LieJibIM OTpHULaTebHbIM TOKa3aTeseMm;
CBOMCTBA CTEMEHU C LieJIbIM TT0Ka3aTesIsiMu;
—  OCHOBHble  CBOMCTBA  (YHKLMI, yMeTb  HaxOJuUTb  IIPOMEXYTKU
3HAKOIIOCTOSTHCTBA, BO3pacTaHus, yObIBaHUS (DyHKI[HH;
— orpeJie/ieHUe U CBOMCTBA UeTHOW U HeUeTHOU (pyHKI[U;
— oripefie/ieHle KOPHSI N- U CTeleHW, NMpU KaKWX 3HaUeHUsiX a MMeeT CMBIC/
BbIDa)KeHUE N a ;

— MeTOJbl pellleHUs] ypaBHEHWi: pa3/iokeHueM Ha MHOXUTe/IU; BBe/leHUeM
HOBOM TTepeMeHHOM; rpauuecKrM CIToCco00M;

— MeTOJbl pellleHUs] ypaBHEHW: pa3/iokeHWeM Ha MHOXUTe/IU; BBeJeHUeM
HOBOM MepeMeHHO; rpaduueckuM Crocooom;
— ¢dopMyny n -To ujeHa apyu(MeTHUYeCKOW TMPOrpeccuM, CBONCTBA UJIEHOB
apr(dMeTHUeCKOW MPOTrpeccuu, CriocoObl 3a/laHusi apudMeTUUeCKOi TIporpeccumy;
— Kakasl TI0C/ie[JoBaTe/lbHOCTb SIB/ISIETCSI TeOMeTPUYeCKOW, YMeTb BbISIBJISATD,
SIBJIIETCS /I TI0C/Ie/I0BaTe/TbHOCTh MeOMEeTPUUYeCKOW, eCc/id /1a, TO HaXOAuThb (;
yMeTh:
— pabortarh C yueOHBIM MaTeMaTHUeCKUM TeKCTOM (aHa/lHM3UpOBaTh, M3B/I€KAThb
HeoOXoAuMYyI0 UH(OPMAILHIO);
— TOYHO U I'PAaMOTHO BbIpa)kaTh CBOW MBIC/M C TIPUMeHeHHeM MaTeMaTUuecKou
TePMUHOJIOTUM U CHUMBOJIMKW, TPOBOAUTH KaaccUdUKal[uK, JOrudyecKre
000CHOBaHUS, /I0Ka3aTe/bCTBAa MaTeMaTHUECKHUX YTBEPIKIEHHH;
— BJaZieTh CHUMBOJIbHBIM  SI3bIKOM  a/ireOpbl, TpYeMaMH  BbITIOJIHEHUS



TOXK/IeCTBEHHBIX TpeoOpa30BaHWi BBLIPA)KEHUM, pPeIleHUs YPaBHEHHUM, CHUCTEM
ypaBHEHWU, HEPAaBEHCTB;

— MO/Ie/TMPOBAaTh peasibHble CUTyalluU Ha si3bIKe anreOphl;

— WCC/IeZioBaTh TOCTPOEHHbIE MO/ C HWCI0J/Ib30BaHWEM arirapara anreOphl,
VHTEePIIPeTUPOBATh MOTyUYeHHbIU pe3y/bTarT;

— BJIaJIeTh CUCTEMOU ()yHKIIMOHAbHBIX MOHATUM;

— WUCIO0/Ib30BaTh (PYHKLMOHAIBLHO — rpaduueckue Mpe/iCTaBlAeHus Jis pelleHus
pa3/MUHbIX MaTeMaTUUeCKHWX 3afiad, /s ONUCAaHUSI U aHaau3a peasibHbIX
3aBUCHMOCTEM.

B pe3ynbTaTe ocBoeHus pas/iena «I'eomeTpusi» o0ydaroIirecs JA0/DKHbI 3HATh:

— CyILL[eCTBO MOHSTUSI MaTeEMaTUUYEeCKOT0 J0Ka3aTebCTBa;

— TIpUMeEpHI 10Ka3aTe/lbCTB;

— KaK WCIOMb3yIOTCd MaTeMaTHueckKue (OpMyJibl, ypaBHEHUsI [Jisi DelleHuUs
reoMeTpUYeCcKUX U MPaKTUUeCKUX 3a/ay;

— KakuM 00pa3om reoMeTpusi BO3HHK/IA W3 TIPAKTUUECKUX 3a/lau 3eMJIeMepUs;
NIpUMephbl TeOMeTPUUYEeCKMX OOBEKTOB WM YTBEPXKAEHHU O HUX, Ba)KHBIX [IJIs1
TIPaKTHKY;

— CMBICJI WJeanu3alldd, TMO3BOJISIIOIIEM — pellaTh  3alaud  peajbHOU
NEeNCTBUTETbHOCTA ~ MaTeMaTUUeCKUMH  MeTOZaMH,  TIpPUMephl  OIIMOOK,
BO3HUKAIOIMX TIPU Ueann3aliuy;

yMeTh:

— TO/Ib30BaThCsA SI3bIKOM T'€OMEeTPUM [/Isl OMUCaHUsl MPeJMeTOB OKPY>KaroLero
MUpa;

— pacro3HaBaTb  reoMeTpuueckhe  (UIypbl, pas3/dyaTb WX  B3aUMHOE
pacro/ioKeHue;

— n300paxkaTb reoMeTpUUecKue QUryphi;
— BBITOJIHATH YePTesKH I10 YCJIOBUIO 3a/1ay;
— OCYIIeCTB/ISITh IpeoOpa3oBaHust QUTYD;
pacrio3HaBaTh Ha UepTekaX, MOJe/siX U B OKpYy»Katoilleli 06cTaHOBKe OCHOBHBIE
MPOCTPAHCTBEHHbIE TeJla, N300pa)kaTh UX.
1.4. PekoMeH/[yeMoe KO/IMYECTBO YAaCOB Ha OCBOeHHe padoueil mMporpamMmsl
y4eOHOI JUCLUIIHHBI:
MakcumanbHON ydyeOHOM Harpy3ku obOyudatorjerocsi 207 yacoB, B TOM
yuce:

- 00s13aTe/IbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyuaroierocs: 138 uaca;

- camMoCTosATeTbHOUM paboThl oOyuaroierocsi 69 yacos.



2. CTPYKTYPA Y1 COJAEPXKAHUE YUEBHON JUCITUIIIMHBI

2.1. O6bemM yueOHOM JUCHUIUIUHBI U BU/IbI YUeOHOH PadoThI

YPOK

YPOK

YPOK

Cemectp I II 11 v
AyaUTOpHBIE 3aHATUS 32 38 32 36
(MHAMBUTya/IbHBIE) B Yacax
CamocTosiTesibHas pabota
obyuartorerocs (Bcero 69 uacos)
DOpMBI OTUETHOCTH KoHTposbHbIi KoHTposbHbIi KoHTposbHbIi SK3aMeH




Ne Pa3zoen KO0/1-80 KO0/1-80 4daco08 KO0/1-80 4acCo08
4acos 8 knacc 9 Kknacc
2 Anrebpa 207 105 102
3 ['eomeTpus 138 70 68
4 dopma KOHTpOJIBbHBIN YPOK JK3aMeH
OTYETHOCTHU

OcHoBHbIe Gopmbl yueOHOM paboThl Ha YpoKe: PpoHTaIbHAas (001eK/IaccHast),
rpymroBasi, UHANBUAYaTbHasl.

2.2. TemaTuyeckoe MJiaHUPOBaHHUE

TemaTHueckoe IJIAHHPOBaHUE Kypca MaTeMaTHKH 8 Kiiacca

PA3JIEJI « AJITEBPA»

Ne HaumeHoBaHue OcHOBHOe cojepiKaHue OcHoBHas nenb u3yyenuss | Bceero

o\l | TeMbI TeMbI TEMbI yacoB

1. Anrebpanueckue Anrebpanueckast Ipo0b. CdopmupoBaTh ymeHHUs

npobu OCHOBHOE CBOMCTBO BBITIO/THSTh I€UCTBUSI C

anrebpanyeckoit poomu. anrebpanueckuMu pobsmu,
CokpaiiieHue apobeii. JIeCTBUS CO CTeTeHsIMU C 24
Cno)xeHre, BBIYUTAHHE, L[eJIBIM TI0Ka3aTesieM;
YMHO>KeHUe U Jle/ieHre Pa3BUTh HAaBBIKU PEIIeHUS
anrebpanyeckrx ApoOe. TeKCTOBBIX 33/ia4y
CrereHb C Lie/bIM anrebpanyeckUM MeTOZIOM
roKa3aTesieM U ee CBOKCTBaA.
Brigenenue MHOXUTEA —
CTeTeHH JIeCSITH — B 3alUCH
yuca

2. KBazpatHbie KBazipaTHBIli KOpeHb W3 Hayuuth npeo6pa3oBaHUsIM

KOpHH yncna. IloHstue 06 BbID@)XEHUH, CO/leprKalluX

VppaL1oHaTbHOM KBa/[paTHbIe KOPHU; Ha
yucre. [lecaiTHuHbIe rpyMepe KBaJ[paTHOTO U
NpubJIM>KeHUs1 KBaZIpaTHOTO | KyOUUYecKoro KOpHei 18

KopHs. CBolicTBa
apu(MeTHUYeCKOro
KBa/JpaTHOT'O KOPHS U UX
TIpUMEHEeHKe K Tpe-
00pa30BaHMIO BHIPAYKEHUH.
KopeHnsb TpeTbeii cTeneHu,
TIOHSITHE O KOPHE N-U
CTeeHU U3 YuC/a.

cchopmMrpoBaTh
Tripe/iCTaB/IeHUsI O KOpHe n-i
CTEeTeHH.




HaxoxneHuve
TPUB/IIKEHHOTO 3HAYEHHST
KOPHS C TTOMOIIL[BIO
KasbKyJsitopa. ['paduku
3aBUCHMOCTEH y = VX, y=

n/x

KBagpaTHsbie KBagpaTHoe ypaBHeHuMe. HayuwuTs peruatb

ypaBHEeHUsI d®opMyJibl KOpHei KBa/[paTHbIe YpaBHeHHUs U
KBa/IpaTHOTO ypaBHEHHUSI. WCIT0/1b30BaTh WX MPU
Pelienne TekCTOBBIX 33724 pelLleHrnH TeKCTOBbIX 3a7au. | 22
CoCTaB/IeHUeM KBaJJpaTHbIX
ypaBHeHul. Teopema Buera.
PasznoxxeHve Ha MHOXUTEIU
KBa/JpaTHOT'O TPexuJieHa.

CucreMmsl YpaBHeHuUe C IByMsi BBecTH MoHATHSI ypaBHeHHs

ypaBHeHUH nepeMeHHbIMU. JIMHeHOe C IByMs1 TlepeMeHHbIMU,

ypaBHeHUe C JByMs rpaduKa ypaBHeHus,
repeMeHHbIMU U ero rpaduK. | CUCTeMbl ypaBHEHUI;
[Tpumeps! pelieHUs 00yYUTH pelIeHrt0 CUCTeM
ypPaBHEHHH B 1]eJIbIX YUC/IaX. | JTMHEWHBbIX ypaBHEHUH C 19
Cucrema ypaBHeHuH; JIByMsl TilepeMeHHbIMHU, a
pellieHue CUCTeM TaK)Ke MCI0Ib30BaHUI0
JIBYX JIMHEMHbIX YpPaBHEHUH | MpHeMa COCTaB/IeHUs

C IByMs1 TlepeMeHHbIMU, CUCTeM ypaBHeHUM TIpU
rpaduueckasi UHTepripeTa- pelleHnr TeKCTOBBIX 3a/lay.
ums. [Ipumepsl pelienus

HeJIMHeMHBIX CUCTEeM.

PellieHre TEeKCTOBBIX 3a7au

COCTaB/IeHHeM CHUCTeM

ypaBHeHUI. YpaBHeHUe C

HEeCKOJIbKUMU

repeMeHHBbIMU.

OyHKLIMU dynkiysa. Obnactb [To3HAKOMUTE yyaluxcs C
oripejiesieHust U 0071aCTh MOHATHEM (PYHKLIH,
3HaueHUM (PYHKLUU. paclIMpUTh MaTeMaTU4yeCKUn
I'paduk byHKLMN. S3bIK BBeJ|eHheM
Bospacranue u yObiBaHHe (yHKLIMOHAIBHON
(yHKLMY, COXpaHeHHUe TePMHUHOJIOTUU U 15

3HaKa Ha [IPOMEeXXyTKe,
Hy/ M QyHKUUU. DYHKLIUU y
=kx,y = kx + I, y=k\x u ux
rpaduku. [Ipumepsi
rpadrueckux
3aBHCHUMOCTEH,
OTpaKaroILlMX peasbHbIe
TIPOLIeCCHI.

CUMBOJIUKH; PACCMOTPETh
CBOMCTBA U rpadmKu
KOHKPETHBIX UHCJ/IOBBIX
GbyHKUMM:  UHeHHOU
byskun U dyHkuum y=k\
X; TI0Ka3aTb 3HAYMMOCTb
(bYHKI[MOHAILHOTO amrapara
JI7IsI MOJleTMPOBaHUst
peasibHbIX CUTYyaL1H,
HAyUYMUTb B HECJIOXKHBIX
C/ly4yasix IPUMeHSTh
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IMMOJIy4e€HHbIe 3HAaHUA /1
penieHud IpyUK/IaAHbIX U
MpaKTUUeCKHX 3a/adu.

BeposiTHOCTB U

CraTuctuueckue

CdopmupoBaThb

CTaTUCTHUKA XapaKTepUCTUKU psifia Trpe/iCTaB/eHre O BO3MOX-
JlaHHBIX, MeJjiaHa, Cpe/iHee | HOCTSX OINWCaHUS U
apudmMeTHueckoe, pa3max. 06paboTKH JAHHBIX C 7
Tabsura yacTor. TIOMOLBIO Pa3/IMYHbIX
BeposiTHOCTB CpeJIHUX; [T03HAKOMUTh
PaBHOBO3MOXXHBIX COOBITHI. | YYaIUXCsl C BHIUMC/IEHUSIMU
Knaccuueckasi hopmyna BEpPOSITHOCTH CJTyYaliHOTO
BBIUHC/IEHUS BEPOSITHOCTH COOBITHS C TIOMOIIIBIO
COOBITHS U YC/IOBHS ee KJlacCUuecKou opMy/ibl U
TIPUMEHEeHHs. 13 reOMeTpUYeCKUX
[IpencraBnenue o coobpaskeHUit
reoMeTpruyYecKou
BEpPOSITHOCTH.
Bcero: 105
PA3JEJI « TEOMETPUS»
MHoroyrosibHUKU | MHOIOyro/bHUK. Jartb yuarmmcs 16
BrInyK/ibiii MHOTOYTO/IBHUK. | CUCTeMaTHUUeCKue CBeJleHHs
[Tapannenorpamm. 0 YeTbIPEXYTOJIbHUKAX U UX
Tpanenys. IIpsMoyronbHUK. | CBOMCTBax; COpMUPOBATh
Pomb6. KBazpar. OceBast u TrpefiCTaB/IeHe O pUrypax
LIeHTpa/IbHasi CAMMeTDPHH. CUMMEeTPUYHBIX
OTHOCHUTEJIbHO TOUKU WU
TIPSIMOM.
ITnomans [MTonsatue nnomaayu | ChopMrpoBaTh y yyaluxcs 16
MHOT'OYTOJIbHHKA. TOHSTHE TIIOLa/n
[Tnomaze KBazipaTa, | MHOTOyroJIbHHKA, Pa3BUTh
MPsIMOYTOJIbHUKA. yMeHHe BbIYMCJIATh IO
[Tapannenorpamma, | Guryp, npuMeHsisi U3y4YeHHbIE
TpPeyroJibHUKa U CBOICTBa, (hOPMYJIbI U TEOPEMY
Tpanenuu. Teopema | ITudaropa
[MTudaropa.
[Tomob6HbBIE Ornpegenenuve CdopmMupoBaTh NOHSITHE 20
TPeyroJbHUKH. TOZ0OHBIX MOZI00HBIX TPEYTOIbHUKOB,
TPEeYyroJIbHUKOB. BbIpabOTaTh yMeHHe MPUMEHSITh
OTtHoweHue TMIPY3HAKK 1oJ00us
nouazien TPeyroJbHUKOB B IpoLiecce
MO/I00HBIX JloKa3aTesbCTBa TeOpeM 1
TPeYyroJIbHUKOB. pellieHus 3a7a4, cOpMHUPOBATh
[Tpu3HaKu NoA00OMsT | HABBIKU PELIeHUs
TPEeYyroJIbHUKOB. TIPSIMOYTOJIbHBIX
ITprmeHeHue TPeyroJbHUKOB.
1ozI00usT K

pelleHHIo 3a/ay.
[TonsiThs cruHycCa,
KOCHHYyCa U
TaHreHca OCTPOro
yria
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NPSIMOYTO/IbHOTO
TPeyroJbHUKA.
10 | OKpyXHOCTb KacaresibHas K CdopmupoBaTh MOHATHE 18 1
OKDY>KHOCTH U eé KacaTe/bHOMW, BIIMCAHHOTO U
CBOMCTBA. LIeHTPa/IbHOrO yIJIa ,
LleHTpanbHble U M03HAaKOMUTb C UX CBOWCTBaMH
BMNUCAHHbIE YTJIbI, Y HayUUTh MIPUMEHSITh UX K
yeTbIpe pelleHuto 3a7a4. [Io3HaKOMUTB
3aMeyvare/ibHble C TIOHSITUSIMHA BIIMCAHHOU U
TOUKHU OMKUCaHHOUW OKPY’>KHOCTH.
TPeyro/bHUKA, BbIpaboTaTh yMeHHe IPUMEHSITh
BIMCaHHas U CBOWCTBA BIUCAHHBIX U
OIMCaHHas OMMCAHHBIX YeThIPEXYT0/IbHUKOB
OKDY>KHOCTH. K pellleHu0 3a/1au.
Bcero: 70
Temamuueckoe nj1aHupoeaHue Kypca 9 Knacca
n\ | HaumeHoBaHue Tembl OcHoBHOe OcHoBHad uenb uyuenust Tembl | Yacer | K\
1 Cojlep>KaHre TeMbl p
1. | HepaBeHcTBa [eiicTBUTeTbHBIE [To3HaKOMMTH yyaluxcs co
4yyrcsia Kak CBOMCTBAMU UMC/IOBBIX
OeckoHeuHbIe HEpaBeHCTB U X NPUMeHeHneM
JeCSITUYHbIEe TPOOU. K peLleHuI0 3a/iau (CpaBHeHHE U 19 1
YucnoBble OLleHKa 3HaUeHW! BbIpaKeHUM,
HepaBeHCTBa U UX Jl0Ka3aTesbCTBO HEPaBeHCTB U
CBOMCTBA. IIp.); BbIpabOTaTh yMeHHe
[loka3areyibCTBO peliaTh JIMHelHbIe HepaBeHCTBA
YUCJIOBBIX U C OJJHO! NepeMeHHOM U UX
anrebpanuecKux CUCTEMBI.
HEpaBeHCTB.
JIuHeliHbIe
HEepaBeHCTBA C O/JHOU
TepeMeHHOM U UX
cucteMbl. TOUHOCTD
TIpUOIKeHus],
OTHOCUTE/TbHAsI
TOYHOCTb.
2. | KBagpatnuHas DyHKLMA y = ax*+ ITo3HaKOMUTE yUaluxcs C
¢byHKUMsA bx + c v ee rpaduk. | KBagpaTUUHOM YHKLIMEH KaK C
CaoiicTBa MaTeMaTHUeCKOM MOJIe/NbIo,
KBa/IpaTUUHOU OMUCHIBAIOLLEN MHOTHUE 20 1
byHKLMM: 3aBUCHMOCTH MEXIY
BO3pacTaHue 1 peanbHbIMU BeJIMUMHAMY;
yObIBaHue, HayuWTh CTPOUTH rpauK
CcoxpaHeHHe 3HaKa Ha | KBaZpaTUUHOW (YHKLIMU U
TIPOMEXKYTKe, YuTaTh 10 rpadrKy ee CBONCTBA;
HauOosbIee chopMHpOBaTh YMeHHe
(HauMeHbI1Iee) WCII0/Tb30BaTh rpaduyeckre
3HaueHue. PelieHne | mpejcTaB/ieHys [JIs pelleHus]
HEPaBeHCTB BTOPOM | KBa/IpaTHbIX HEPABEHCTB.
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CTEeTNeHUu C OHOM

riepeMeHHOM.
YpaBHeHus u ParrioHa/ibHbIe CucTeMaTHU3UpPOBaTh CBeZIEHHS O
CUCTEeMbI YPaBHEHUM | BbIpa)KeHUs. palOHaIbHbBIX BHIDAKEHUSIX U
[Hornyctumbie ypaBHEHUSIX; TI03HAKOMUTh

3HaueHUsd repemMeH-
HBIX, BXOJAILIKUX B

y4YallMXxcsi C HEKOTOPbIMHU
rpyeMaMu pellieHusl ypaBHeHU

anrebpanueckre BBICIIVX CTereHel, 00yuuThb 25
BbID&)KEHMUSI. pelLeHnt0 JPOOHBIX YPaBHEeHUH,
ToxzecTBo, pa3BUTb yMeHHe pellaTh
Jl0Ka3aTenbCTBO CUCTEeMbI HeJIMHeNHBIX
TOXK/eCTB. yPaBHEHUH C IByMsI
Pemienre 1lesibIXx M | IepeMEHHBIMHU, a TaKXKe
JIPOOHBIX TeKCTOBbIe 3a/jauy;
ypaBHeHUI C | MO3HAKOMUTH C IPUMEHeHUeM
OJJHOU rpaduKOB /151 UCC/Ie[J0BaHUs U
riepeMeHHOM. pelleHus: CUCTeM YpaBHeHUM C
[Tpumepsl pellieHus1 | ABYMs lepeMeHHbIMU U
HeJTMHeHHbIX ypaBHEeHUH C 0IHOM
CUCTEM YypaBHEHUU TiepeMeHHOM.
C JByMsi
repeMeHHbIMH.
Pewienue
TEKCTOBBIX  3a/ay.
I'paduueckass uWH-
TepIipeTaLys
pellieHust
ypaBHeHU! u
CUCTEM ypaBHEHUA.
Apudmetnueckast u Apudmetnueckasi u Pacuvputs nipeficraB/ienHust
reomMeTpuueckas reomMeTpuuecKas yuallyxcst O YUCJIOBBIX
TIpOrpeccuun TIPOrpeccuu. 10C/1e/I0BaTeIbHOCTSIX; U3YUUTh
®opMyiIbl N-20 CBOWCTBa apupMeTHUeCcKol U 17
YyjieHa ¥ CYMMBI N reoMeTprUYeCcKoi Tporpeccuii;
YjIeHOB pa3BUTb yMeHHe pelllaTh 3a/lauu
apubmMeTHUeCKOU U Ha TpOLIeHThI
reomMeTpUueCcKoi mpo-
rpeccuit. [TpocThbie u
CJIO’KHbIE TIPOLIEHTHI.
Cratrctryeckue I'enepanbHas CdopmupoBaTh Tipe/icTaBleHHe
VCCTIeJOBAHUST COBOKYTTHOCTb U 0 CTaTHCTUUeCKUX
BbIOOpKa. HCCIieloBaHUsIX, 00paboTKe
PamxupoBaHue JIJaHHBIX ¥ UHTepIipeTaLuu pe- 6

JIaHHbIX. [Tomurox
4acToT.
WHTepBambHBIN ps/I.
I'ucrorpamma.
BribopouHast
JMcCTiepcusi, cpefiHee
KBa/IpaTUUHOE

3yJ/IbTaToB.

13




OTKJ/IOHEHHe.

WtoroBoe rioBTopeHue

O606mUTL 1
CUCTEMaTU3UPOBATh 3HAHMS
yUaluXxcst

15

Bcero: 102

Pa3pen «I'eomeTpus»

BekTopsl. MeTtof, ITonsTHe BekTOpa. Hayuuts yuarmxcs
KOOpZWHAT PaBeHCTBO BEKTOPOB. | BBIMOJIHATH JAE€UCTBUS Ha/|
Crnoxxenue u BEKTOpaMHU KaK HarpaB/IeHHbIMU
BBIUMTaHUE BEKTOPOB. | OTpPe3KaMH, YTO Ba)KHO /ISl
YMHOXeHHe BeKTopa | IPUMeHeHUs] BeKTOPOB B 18
Ha YMUCIIO. (h131Ke; MO3HAKOMUTB C
PasnoxkeHue BeKTOpa | UCIO/Ib30BAHUEM BEKTOPOB U
T10 IBYM MeTo/la KOOpAUHAT [Py
HEeKOJUIMHeapHbIM pelLleHnu reoMeTpuYeCcKux
BEKTOpaM. 3aja4.
KooppayHatsl
BekTOpa. [Ipocreii-
1IMe 3a/auu B
KOOp/JMHaTax.
YpaBHeHus
OKPY’>KHOCTH U
MpsIMOM, MPYMEHEeHUe
BEeKTOPOB U
KOOp/JWHAT IpU
peleHuu 3ajau.
CooTHollleHus CuHyc, KOCUHYC Pa3BuTh ymeHue yuarmxcs
MeJKJy CTODOHaMU U | ¥ TAHI'eHC yIJIa. [IPUMEHSATH
yriamu Teopembl CHHYCOB M | TPUTOHOMEeTPUUYECKHH arrmapar 11
TpeyroJIbHUKa. KOCHHYCOB. PelieHre | pu perieHuy reoMeTpudecKux
CkanspHoe TpPeyro/JIbHUKOB. 3a/au.
Tpou3Be/ieHre CkasnsipHoe
BEKTOPOB TIpoU3Be/ieHre
BEKTOPOB €ro
TIpUMeHeHue B
reoMeTpUYecKux
3ajayax.
[ 1MHa OKpY>KHOCTH U IIpaBusbHBIE Pacimmputh 3HaHHe
IiomiaZib Kpyra MHOTI'OYT'OJIbHHUKH. yualuxcss 0 MHOI'OYI'OJIbHHKAX;
OKpYy»XHOCTH, paccMOTpeTh TIOHATHS  JJIMHBL | 12
OnrcaHHas 0KO0JIO OKDPY>KHOCTM M IUIOIaJd KpyTa
NPaBU/IbHOTO U (hopmyibl IJ1s 154
MHOI'OyTO/IbHUKA U BbIUMCJICHUS.
BIICaHHAs B Hero.
ITocTpoenue
NPaBUJIBHBIX
MHOI'OYTO/IbHUKOB.
[rHa OKpPY’KHOCTH.
[1nomane Kpyra
[BrkeHus OrtobpaxeHue [To3HaKOMUTH yyYalUXCS C
TJIOCKOCTH Ha ce0sl. MOHATHEM [JBUKEHUS U ero

14




[TonaTve nBYKeHUs. CBOMCTBAMH, C OCHOBHBIMU
OceBas u BUJaMH JIBWKeHuu, | 8
L|eHTpabHas B3aMMOOTHOLIEHUSIMU
CUMMETPUH. Ha0XXeHU! U JBYKEeHUH.
[TapannenbHbI
niepeHoc. [ToBopoT.
Hanoxxenus u
JBYDKEHMUSI.
HauasnbHbie cBefienvs | [Ipegmer Jatb HavasnbHOe
Y3 CTepeoMeTprur CTepeoMeTpuH. rpeficTaB/IeHUe O Tel U
I'eomeTpuyeckue Tesa | IOBEPXHOCTSX B
Yl TIOBEPXHOCTH TPOCTPAHCTBE; TI03HAKOMUTh
MHororpaHHUKHM: yYaluxcs C OCHOBHBIMU 8
rpu3sMa, (hopmynamu /711 BBIYUCIEHUS
rapasiiesienurnes, T/IoLa/iel MOBepXHOCTeN U
nupamuza, (Gopmysibl | 0OBEMOB Tesl.
JJ1s1 BBIYMCJIEHUS] UX
oobemMoB. Tema u
TIOBEPXHOCTH
BpallleHUs:: LUIUHJD,
KOHyC, cdepa, 11ap,
dhopmy bl ISt
BBbIUMC/IEHUS ux
Tiolazei
MOBEPXHOCTeH U
00bEMOB.
O6 akcromax Becena 06 akcromax Hatb 6osee rmyboKoe
reoMeTpuun reoMeTpun ripe/icTaB/eHUe O 2
CUCTeMe aKCHOM IUIaHMMeTpUU 1
aKCHOMaTUUeCKOM MeTO/e
IToBTOpEHME. 9 1
PellieHue 3aau
Bcero: 68

2.3. Copepxanue YI10.05.02 MaremaTuka. Anreopa. I'eomerpus.

Anzebpauueckue 8bIpadceHusl.

Anredpa
(207 vacoB)

BYKBEHHBIE BbIpa>KE€HHA (BBIP&)KEHI/IH C

repeMeHHbIMM). YHC/IOBOe 3HaueHWe OYKBEHHOTO BbIpaKeHHs. JlomycTUMbIe
3HaueHHusl TepeMeHHbIX, BXOASIIUX B anreOpanyeckue Bbipa)keHus. [loficTaHOBKa
BLID@KEHUI BMeCTO TepeMeHHbIX. PaBeHCTBO OyKBeHHbBIX BbIpaxkeHU. T0>KJeCTBO,
Jl0Ka3aTelbCTBO TOXKzAecTB. [Ipeobpa3oBaHys BhIpayKeHHIA.
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CBolicTBa CTemeHeli C 1ieJibiIM TOKa3aTesieM. MuorouneHsl. Crio)keHue,
BbIUMTaHWE, YMHO)X€HHe MHOroujeHoB. POpMysbl COKpAIeHHOTO YMHOKEHUSI:
KBaJ[paT CyMMbl W KBaJpaT pa3sHOCTH, Ky6 cymmbl u Ky6 pasHocmu. Pdopmysia
pPa3HOCTU KBAJpaToB, popmyaa cymmbl Kyboe u pazHocmu Kyboe. PasnokeHue
MHOroujieHa Ha MHOXXKuTe M. KBagpaTHbIM TpexusieH. BbideneHue noiHoz2o keadpama
8 kgaopamHom mpexuneHe. Teopema Bueta. Pa3nio)keHre KBapaTHOTO TpexusieHa Ha
NUHeHble MHOXKUTe/TU. MHOrou/ieHbl C OfHON nepeMeHHOW. CTeleHb MHOTOU/IEHA.
KopeHb MHOrousieHa.

Anrebpanueckas apoOb. CokpaiijeHue apobeii. [lelicTBUs C anreOpanueCcKUMH
JIPOOSIMH.

PaijnoHasibHble BbIpa)KeHUSI U WX Tipeobpa3oBaHusi. CBOMCTBa KBa/paTHBIX
KOpHel U UX NpUMeHeHre B BbIUMC/IEHUSIX.

YpasHeHuss u HepageHCmed. YpaBHeHHWe C OJHOW TiepeMeHHOW. KopeHb
ypaBHeHusi. JIuHeliHoe ypaBHeHWe. KBaipaTHOe ypaBHeHHe: (opMysia KOpHei
KBa/IpaTHOTO ypaBHeHHUs1, PellleHre paljMOHalbHbIX ypaBHeHUM. [IpriMepsl pelieHus
yPaBHEHHI BBICIIMX CTeleHel; MeTOoZbl 3aMeHbl MepeMeHHOW, pa3/io’KeHusi Ha
MHO>KUTEJIH.

YpaBHeHHWe C [JByMsi T[lepeMeHHbIMU; pelleHue YpaBHEHUs C JABYMs
nepeMeHHbIMU. CUCTeMa ypaBHeHHUH; pellieHue cucTteMbl. CUCTeMa ABYX JIMHEMHBIX
ypaBHeHHI C [AByMsl TlepeMeHHbIMH; pellleHWe TOACTaHOBKOW M anrebpanuecKum
CJIOKEHWEeM. YpaBHEHHWE C HeCKOJbKMMHU T[epeMeHHbIMU. [Ipumepsl pelieHus
He/IMHeMHBIX cucTeM. [Ipumepsl pellieHrs ypaBHEHWH B Lie/TbIX YUC/Iax.

HepaBeHcTBO € opHOM mniepeMeHHOM. PemeHue HepaBeHCTBa. JIvMHelHbIe
HepaBeHCTBA C OJIHOM TlepeMeHHOM W uX cucTtembl. KBajpaTHble HepaBeHCTBa.
ITpumepbl peweHust OpOOHO-TUHElHbIX HepABeHCMS.

UucnoBble HepaBeHCTBA M UMX CBOWCTBA. /[okasamenbCmeo UUC/A08bIX U
asnzebpauyeckux HepaseHcms.

[Tepexon oT cnoBecHOUW (hOPMYIMPOBKHA COOTHOLLIEHUM MeXAY BeIUUMHaMHU K
anrebpanueckoii. PelileHre TeKCTOBBIX 3aZiau anreOpanyecKuM Criocobom.

Yucnoenie nocsedoeame/1ibHOCMU. [TonsiTne 1oc/ieZiloBaTeTbHOCTH.
ApudmeTuueckass M TreoMmeTpuueckas rmporpeccuu. PopMysbl 001jero useHa
apu(pMeTUYeCcKO W TeOMeTPUYeCKOU IIPOrpecCuil, CyMMbl MEPBBIX HECKOJbKUX
YyjIeHOB apuMeTUUeCKON 1 TeoMeTpU4eCKol TIporpecCuil.

C/105KHBIe TIPOLIeHTHI.

Yucnoebte ¢pynkyuu. Tlonsitue dyHkiuu. O6nacTb ompejeneHvss (QYHKLIUU.
Crioco6b1 3ajanust GyHKIMH. ['paduk GyHKI[MHM, Bo3pacTaHue U yObiBaHUe (PYHKIINY,
HauOosplllee W HavWMeHbIllee 3HAaueHWS (YHKIUM, HYJIH (QYHKIUHA, TIPOMEXYTKA
3HAKOMOCTOSTHCTBA. UTeHre rpauKoB (DyHKIIUIA.

@OyHKIMM, OMUCHIBAIOIIME TIPSIMY0 U OOpaTHYIO IPOIOPLMOHATbHYHO
3aBUCUMOCTH, UX rpauku. JInHeliHas QyHKLMs, ee TpaUK, reOMeTPUUeCKHUM CMBICTT
KoapdurventoB. ['uriepbosia. KeazgpatuuHast QyHKiusi, ee rpacuk, mnapaborna.
KoopavHaThl BepiivMHbBI Tlapabosibl, 0Cb cUMMeTpud. CmeneHHble (YHKYuu C
Hamypa/abHbIM Nokasamesnem, ux 2paguxu. I'paduku GyHKLIMN: KOPEHb KBaJpaTHBIN,
KOpeHb KyOuueckuid, MoAy/b. Vcrosb3oBaHue rpa@ukoB QyHKUWN [7s1 pellieHus
YPaBHEHUU U CUCTEM.
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[Tpumepbl rpadyuecKux 3aBUCUMOCTeN, OTpakaroluX peasibHble MPOLeCChI:
KosiebaHre, TIOKa3aTeNbHBI POCT; UUC/A08ble (PyHKYUUu, Onuchlearmwjue smu
npoyecchl.

[TapannenbHbIM TlepeHOC TrpaUKOB BAOJb OCEM KOOpPAWUHAT U CUMMempus
OMHOCUmesnbHoO ocell.

Koopounampbi. W300pakeHre uncenl TOUKAMU KOOPAWHATHOM  TTPSIMOM.
['eomeTpuueckuidi CMBICT MOJAy/As uucaa. YWCI0Bble TMPOMEXYTKH: WHTEpBasl,
OTpe30K, Jiyu. PopMyaa paccmosiHusi Mexcoy moukamu KOOpOUHAMHOU NpMOL.

HekapToBbl KOOpPAMHATBI Ha TIOCKOCTH; KOOPAWHATHI TOUKW. KOOpAWHaThI
cepevHbl OTpe3ka. PopMysia pacCTOSHUS MeXAY ABYMsI TOYKaMH IIOCKOCTH.
YpaBHeHUe TPSIMOM, YTr/0BOM KO3(h@UIMEeHT TMpsMOM, yCIOBHe Tlapasie/lbHOCTU
MpPSIMBIX. YpaBHeHHEe OKPY)KHOCTA C IIeHTPOM B Hauajie KOODJAWHAT U 8 /1060l
3a0aHHOlI MouKe.

['pacduueckasi HTeprpeTalvsi ypaBHEHU C ABYMs lepeMeHHbIMU U UX CUCTEM,
HEpPaBeHCTB C IBYMs IePEMEHHbIMU U UX CUCTEM

I'eomeTpusn
(138 yacoB)

HauanbHble noHssmus u meopembl 2eomempuu.

Bo3HUKHOBEHHE reOMeTPUH U3 TIPAKTHKHU.

['eomeTpuueckre Gurypsl v Tesia. PaBeHCTBO B TeOMETPUU.

Touka, ripsiMasi ¥ MJI0CKOCTb.

[ToHsATHE O reOMeTPUYECKOM MeCTe TOUeK.

Paccrosinne. OTpe3ok, jsyu. JIomaHas.

Yron. [Ipsamout yron. OcTpele U Tymible YIiibl. BepTUKanbHbIE Y CMEXHBIE YTJIbIL.
buccekTpuca yrya v ee CBOMCTBaA.

[TapasnienibHble U Tepecekaroluecs: rpsimble. [lepreHAUKYISPHOCT MPSIMBIX.
TeopeMbl 0 TmapaanebHOCTM W TEPHeHAUKYJSIPHOCTA TpsiMbiXx. (CBOUMCTBO
CcepeIMHHOTO TIepIeH/IUKYJ/isipa K oTpe3Ky. [leprieHIUKy/iIp YU HAaK/IOHHAs! K MPSIMOU.

MHOroyroJibHUKH.

OKpY>KHOCTb U KPYT.

HarnsimHole  mipeficTaBfieHMsi O TPOCTPAHCTBEHHBIX — TefaxX:  KyoOe,
napasiefienunese, rnpyusMe, nupamu/ie, 1mape, chepe, KoHyce, uuauHzipe. [Ipumepsl
ceueHu. [Tpumepsl pa3BepToOK.

TpeyzonbHuk.  IlpsMOyrosibHble,  OCTPOYTOJIbHBIE, W  TYIOYTOJIbHbIE
TpPeyrofbHUKK. BbicOTa, MeauaHa, OWCCeKTprca, CpeAHsisl JIMHUS TPeyroJibHUKaA.
PaBHOOepeHHbIeE ¥ DPABHOCTOPDOHHUWE TPEYrOJbHUKWA; CBOWCTBA W TPU3HAKU
paBHOOEIPEHHOTO TPEYTo/IbHUKA.

[Ipyv3Hakyi paBeHCTBa TpeyrojibHUKOB. HepaBeHCTBO TpeyrosibHuMKa. Cymma
VyIJIOB TpeyrojibHUKa. BHellHWe yrybl TpeyrojbHUKa. 3aBUCUMOCTb MeXAY
BeJIMUMHAM CTOPOH U YTJIOB TPeyro/IbHUKA.

Teopema ®aneca. Ilozobue TpeyroabHUKOB;, Ko3(DdHIMEeHT moao0us.
[Tpu3Haku no/[06usi TpeyroMbHUKOB.

Teopema ITudaropa. [1pr3Haku paBeHCTBa NPSIMOYTO/IBHBIX TPeYrobHUKOB. CUHYC,
KOCHUHYC, TAHT'eHC, KOTaHI'eHC OCTPOrO yIJia NPSIMOYTOJIbHOTO TPeYTOJIbHUKA U YIJIOB
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or 0° po 180°, mnpuBeseHuve K OCTpOMYy yIjy. PellleHue TpAMOYTO/IBHbBIX
TpeyroapHUKOB.  OCHOBHOe  TPUIOHOMeTpUUecKoe  TOXJeCTBO.  DopMmyiibl,
CBS3BbIBAIOIUE CHUHYC, KOCHMHYC, TaHIeHC, KOTaHIeHC OJHOr0 U TOro e yIJia.
Teopema KOCHMHYCOB U TeOpeMa CUHYCOB; TIpUMeEPbl WX T[IPUMEHEeHUs [Jisi
BbIUKCJ/IEHUS 3JIEMEHTOB TPeYyTrO/IbHUKA.

3ameuare/ibHble TOUYKM TpPeYrojbHUKA: TOYKU T[lepeceyeHusi CepeauHHbIX
neprieH UKy IsIpoB, OuccekTpuc, MeauaH. OKpyscHocmb Jiiiepa.

YembipexyzoibHuk. IlapannenorpamMM, ero CBOWCTBA M TPU3HAKM.
[TpsiMOyTO/IbHUK, KBafpaT, poM0, MX CBOMCTBA U TpU3HaKW. Tparielusi, cpeiHssi
JIVHUS TpareLyy; paBHOOeipeHHast Tparelusi.

MHozoyz01bHUKu. Bpinyk/ible MHOTOyrojbHUKA. CymMMa YIJIOB BBITYKJIOTO
MHOTrOYyroJIbHMKa. BrucaHHble W ONMcCaHHble MHOTOYTO/JIbHUKH. [IpaBuibHBIE
MHOTOYTOJIbHUKH.

OkpyycHocmb u Kpye. lleHTp, paauyc, guametp. [yra, xoppa. Cekrtop,
cermeHT. LleHTpa/sbHBIM, BIUCAHHBIM YTrOJI; BeJIMYMHA BIIMCAHHOrO yrya. B3auMHoe
pacrosiokeHWe TIPSIMOM U OKPY)XXHOCTH, O8yX OKpyjycHocmeli. KacaTenbHasi u
ceKyljasi K OKPY>KHOCTH, PaBeHCTBO KacaTeJIbHbIX, IPOBEJEHHBIX M3 OJHOU TOUKU.
Mempuueckue cOOmMHOWeEHUsI 8 OKPYHCHOCMU: €80licmea ceKywux, KacamesbHbLX,
xopo.

OKpY>KHOCTb, BIMMCAaHHAas B TPEYTrOJIbHUK, U OKDPY’>KHOCTb, OMMCAaHHasi OKOJIO
TPeyrojbHUKa. BrivcaHHble ¥ ONUCAHHBIE YeTbIPDEXYTOJbHUKU. BnucavHble u
ONUCAHHbIE OKPYHCHOCMU NPABUIbHO20 MHO20Y20/bHUKA.

H3mepeHue 2eomempuueckux ee/quyvuH. [lnvHa otpe3ka. [InuHa 0MaHOW,
TeprMeTp MHOTOYTO/TbHHUKA.

Paccrosgame ot Touku A0 mipsaMou. PacctosiHme Mexay mapasuie/lbHbIMU
npssMbIMU. [IIMHA OKPY>XHOCTH, uncio [; gmvHa ayru. BenmuuvHa yria. I'pagycHas
Mepa yrJa, COOTBETCTBHE MeX/AY BeJIMUMHOU yTJia U JIMHOM IYTU OKPY>KHOCTH.

[Tonsitwe o mowagu IJIOCKUX ¢GuUryp. PaBHOCOCTaB/ieHHble M paBHOBEIUKHE
(GuUrypsl.

[Inowaaes mnpsMmoyrosibHUKa. [lnomazb mapasiesorpaMma, TPeyrojbHUKA U
Tpanenuu (0OCHOBHbIE (hOpMYJibl). POPMYJIbI, BbIPAXKAIOLLME TUIOLIA/lb TPEYTO/IbHUKA:
yepe3 /iIBe CTOPOHBbI U YTroJ MeXJy HUMH, uepe3 nepumemp U paouyc 6nUCAHHOU
okpyacHocmu, ¢popmyna I'epona. I1lnouwjadb uemblpexy20/abHUKA.

[11ommaap Kpyra v riomaab CeKTopa.

CBs13b MEX[Y TIIO[AASIMU TTOA0OHBIX QUTYP.

Ob6wvem Tena. PopMynbl 00beMa TIPSMOYTOJILHOTO TMapasviesienuriesia, Kyoa,
1Iapa, QUINHAPA U KOHYCa.

Bexkmophbl.

Bekrop. [lnvHa (Moaynb) BekTopa. KoopauHatel BeKTOpa. PaBeHCTBO BEKTOPOB.
Ornepauyy HaJ, BeKTOpaMH: YMHOXKeHHWe Ha YMC/IO, CJIOKeHUe, pdassodiceHue,
CKaJIsIpHOe TIpou3BeZieHre. YT0J1 MeX/y BeKTOpaMH.

TI'eomempuueckue npeo6pa3zoeaHusi.

[Tpumepnl aBwkeHu ¢uryp. Cummetpusi ¢uryp. OceBasg CUMMeTpUS U
napajyienbHbli  nepeHoc. [loBopor W UeHTpanbHasi cumMmeTpusi. [loHsiTMe O
romoTeTuu. [Tomobue ¢uryp.
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ITocmpoeHus ¢ NnoMOWwbi0 YUPKY-1sl U IUHEUKU.

OcHOBHBIE 33Zlaud Ha IIOCTPOEHHe: JejieHHWe OTpe3Ka T[0roJaM, IOCTPOeHre
TpeyrojibHUKa MO TpeM CTOpPOHaM, IOCTPOeHWe TMeprneHAuKy/sipa K MpsSIMOM,
TIOCTPOeHNe OUCCEeKTPUCHI, [ie/ieHre 0Tpe3Ka Ha N paBHBIX uacTe.

[TpaBU/ibHBIE MHOTOTPaHHUKH.

3. YCJIOBHUSI PEAJIU3ALIMY [TPOTPAMMBI YUEBHOM
TCIUTI/TAHBI

3.1. MaTepHua/IbHO-TEXHHUYECKOe o0ecrieyeHHe

Peanu3aiiyisi iporpaMMbl yueOHOM AUCLUIUIMHBI TpeOyeT Hamuuusi yueOHBIX
KaOWHETOB [I7Isi TPYTITIOBBIX 3aHSATHM.

Ob6opyznoBaHre KabuHeTa: MapThl, CTY/Ibs, MOJIe/TM MaTeMaTHdeckux (uryp u
Tel, TIpUOOpBI JJ/isT W3MepeHWs MacChl, [JIMHBI, TIIOM[A[A, CKOPOCTH U 00BEMa,
BpeMeHU, UHCTPYMEHThl /Jii KOHCTPYUDOBAHUSI TeOMeTpUYecKux  Quryp,
KaJIbKYJISTOPBI.

TexHuueckre cpeficTBa 00yueHUs: TIePeHOCHas ayJu0 U BU/IE0 ammapaTypa.

3.2. MudopmanuoHHoe obecrnieyeHue NPorpaMmbl yueOHOH AU CHUILIMHBI

OCHOBHBIE UCTOYHUKHU
1. Anrebpa. 8 knacc : pek. yueOHUK /151 0b11jeobpa3oBar. opr-ijuii / pen. I'. B.
Hopodees. — Mocksa : ITpocBellenue, 2014. — 329 c. : un. — (AKageMuyeckui
IITKO/TBHBIA yUeOHHK)
2. [lopodees, I'. B. Anrebpa. 9 kiacc : pek. yueb. ayis obijeobpa3osar opr-imii /T
B. opodees, C. b. CyBopoBa [u ap.]. — 3-e u3g. — Mockaa : [IpocBetijenue, 2016. —
336 c. : ui. — (PI'oc)
3. 'eomeTpuisi. 7-9 Kacchl : pek. yueb. asisi obiieoObpa3oBar. opr-iuii ¢ mpui. Ha
51eKTpoH. Hocutene / JI. C. AtanacsiH [u Ap.]. — 3-e u3gn. — Mocksa : [1pocBelijeHue,
2014. - 383 c. : uB. u.
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4. KOHTPOJIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHUSA YII0.05.02

MaremaTtuka. Anreopa. I'eomerpus.

®opMbI U
Koppbi MeTO/bl
Pe3ybTaThl 00yUueHus (bopmHpyeme! KOHTPOJIA 1
X OL|eHKU
KOMIMEeTeHLIUU pe3yJ/ibTaToOB
oOyueHus
Ymeer:
Pa3zmen «Anredpa» OK. 10 YcTHBIN 0OMIpOC,

— paboTaThb C yueOHBLIM MaTeMaTUUeCKUM TeKCTOM
(aHanmM3upoBaTh,  U3BJEKaTh  HEOOXOAUMYIO
vH(dopMaluio);

— TOYHO W T'DAaMOTHO BbIpa)kKaThb CBOW MBICJH C
TIpUMeHeHeM MaTeMaTH4eCKOW TePMHHOJIOTHH U

CHUMBOJIVKH, TIPOBO/IUTh K/1accuUKalyu,
noruueckrie  OOOCHOBaHHUS,  Jl0OKa3aTesbCTBa
MaTeMaTUUYeCKUX YTBep K eHHU;

— B/IQJIeTh CUMBOJIbHBIM  SI3BIKOM  ajire0phl,
ripyemMamu BBITIOJIHEHUS TOXX/leCTBEHHBIX
ripeoOpa3oBaHUi BbIPDa)KEHUH, peleHust

ypaBHEHW, CUCTeM YpaBHEHUM, HEPABEHCTB;
— MO/Ie/TMpPOBaTh peasibHble CUTyal[uM Ha si3bIKe

anreOpel;
—  UCC/efioBaThb — TIOCTPOEHHbIE  MOJend  C
WCTI0/Tb30BaHUEM arrapara anredpsl,

VHTEpIIPeTUPOBaTh MOTy4YeHHbIN pe3y/bTar;
— B/Ia/leTb CUCTeMOM (DYHKLIMOHATbHBIX TTOHSITHUM;
— WCI0J1b30BaTh (YHKIMOHAIBHO — Trpadryeckue
Tpe/iCTaB/ieHdst  [Ji1  pellleHdss  pa3/InyHbIX
MaTeMaTUUeCKUX 3ajiau, [7Isi OMMCaHUs U aHa/lv3a
peasibHbIX 3aBUCUMOCTEM.

Pasgen «I'eomeTpus»
— M0JIb30BaThCS SI3bIKOM F€OMEeTPUH [J1s1 OTIMCaHUS
TipeIMETOB OKPY>KatoIllero Mupa;
— pacrio3HaBaTh reoMeTpuyecKre
pasmMuaTh UX B3aUMHOEe pPacIlioyIOKeHUE;
— n300pakaTh TeoMeTprUUecKre (GUryphi;
— BBITIOJIHATH YEPTEXXU T10 YCIOBHUIO 3a/lay;
— OCYIIeCTB/STH Mpeobpa3oBaHus GUTYD;

burypsi,

MTUCbMEHHast
TIPOBEPKa,
TeCTOBOe
3afiaHue,
JIOMAIITHSIST
pabora,
KOHTPOJIbHasI
pabora,

MareMaTUueCKum

JAKTaHT

JK3aMeH
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pacrio3HaBaTh Ha YepTeXXaX, MOJelsIX M B
OKpY>KaroIei obOcTaHOBKe OCHOBHEBI®
IIPOCTPAHCTBEHHLIE TeJla, U300paXkaTh UX.

3HaeT:

Pa3pen «Anredopa»

— KaKue 4ucia SIBASIOTCS Lie/IbIMU, JPOOHBIMHU,
palMOHa/IbHBIMH, TI0JIOXKUTE/IbHBIMH,
OTpULaTeTbHBIMU U [JIP.

— CBOMCTBa [E€MCTBUM HaJ, 4YMCIaMU; TEPMHWHBI
«UHCTIOBOE  BBIPAKEHHE»,  «BBIPAKEHHE  C
TiepeMeHHbIMU», «3HauyeHue BBIDA)KEHUSI»,
TOXKIECTBO, «TOXK/[eCTBEHHbBIE TTPe0Opa30BaHusI»;
— ompefiesieHst PYHKIMK, 00/1aCTH OTIpe/ie/IeHUs
dbyHKuMM, oOsiacTM  3HAueHWi, UYTO TakKoe
apryMeHT, Kakasi T[epeMeHHasi  Ha3bIBaeTCs
3aBUCHMMOM, KaKasi He3aBUCHUMOM;

— yTO (PyHKUUS — 3TO MareMaTuyeckash MoO/iefb,
TI03BOJISTFOLLAst OMUCHIBATH U 13yuaTh
pa3HooOpa3Hbie 3aBUCUMOCTH MeXAy pealbHbIMU
BeJIMUMHAMM, UYTO KOHKDETHble TUIbl (PyHKLUN
(mpsimasi u obpaTHasi TIPOTIOPLIMOHALHOCTH,
NMHeMHas) OMMCBIBAIOT 00JIbIlIoe pa3HooOpasue
peanibHbIX 3aBUCUMOCTEMN;

- onpejie/ieHUe CTeIeH!, OJIHOUJIeHa,
MHOTOU/IeHa; CBOWCTBAa CTeNeHU C HaTypaJbHbIM
roKa3aresjieM, CBOUCTBA (PYHKIUN y=X2 , =X 3;

—  ompefie/ieHWe  MHOrO4ieHa,  [OHUMAaTh
(OpMyMPOBKY 3a/laHuM: «YIIPOCTUTh
BbID@)KEHUE», «Pa3/IoKUTh Ha MHOKUTETN;

—  ¢opMy/abl  COKpalleHHOTO  YMHOXXEHUSI:
KBaZIpaTOB CYMMBbI U Pa3HOCTH JBYX BbIpaXKeHUM;
pa3nuuHbie CrOCOOBI pa3/oXKeHUs: MHOTOU/IeHOB
Ha MHOXXUTeJIY;

— UTO TakKoe JIMHeWHOe ypaBHeHHWe C JBYMs
riepeMeHHbIMM, CUCTeMa YPaBHEHUH;

— pa3nuuHble  CIIOCOOBI  peIlleHus  CHUCTEM
ypaBHeHUN C [ABYyMs TIlepeMeHHBIMU: CTI0C00
TI0/ICTaHOBKH, CITOCO0 CIIOXKEeHMS;

— UTO ypaBHEHHe — 3TO MaTeMaTUueCKui arirapar
pellieHUs] pa3HOOOpa3HbIX 3a/lau U3 MaTeMaTHKH,
CMeXHBIX 00j1acTeli 3HaHUM, TTPaKTHKWY;

— OCHOBHOE CBOMCTBO fpoOu, paljoHasbHbIe,
1enble, ApoOHble  BbIpaXKEHUs;  TPAaBUJIbHO
yroTpeOsTh TePMUHBI «BbIpa)XKeHUE»,
«TOKJeCTBEHHOe TIpeobpa3oBaHue;

OK 10

Tekyuui
KOHTPO/Tb
YCTHOTO OITpOCa;
CaMOCTOSITe/IbHAs
paboTa 110 TeMe,
paszeiny;

OMpocC Ha
ay/IUTOPHBIX
3aHATHSAX;
MUCbMeHHas
TpOBepKa;
MareMaTuuecKuii
JTUKTAHT
OK3aMeH
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— (hopMyTMpOBKY 3a/laHuUM: yIPOCTUTh
BbIp@KeHHe, Pa3/IoKUTh HA MHOXKUTETH, TIPUBECTH
K 0011leMy 3HaMeHaTeJIt0, COKPaTUTh JIPO0b;
— orpefiesieHust KBa/I[paTHOTO KODHSI,
apu(MeTHUeCKOr0 KBaJIpaTHOTO KOPHs, KakKue
yucsia Ha3bIBAIOTCS palMOHa/TbHBIMH,
VppalfiOoHa/IbHBIMHU, Kak obo3HauaeTcs
MHO>KeCTBO pal[MOHA/IbHBIX UKCeT;
CBOMCTBa apudMeTUUeCKOoro KBa/ipaTHOTO KOPHSI;
— YTO TaKoe KBaJlpaTHOe ypaBHEHHe, HeToJIHOe
KBa/IpaTHOE ypaBHeHue, TIpUBeIeHHOe
KBa/I[paTHOE ypaBHEHHUE;
— ¢opMynbl  AUCKPDUMWHAHTAa W KOpHeM
KBa/IDaTHOTO ypaBHeHWs, TepeMy Bwuera wu
obparHyto el;
— Kakue ypaBHEHWs Ha3bIBalOTCA ApOOHO-
pallOHa/IbHBIMKM,  KakKhe  ObIBAalOT  CITOCOOBI
pellleHus] ypaBHEHHUH, [IOHUMaTh, UTO ypaBHEHHeE —
9T0  MaTeMaTUYeCcKWd  ammapaT  pelleHus
pa3HOOOpa3HbIX 3alau MaTeMaTUKH, CMeXHbIX
obsacTelt 3HaHUM, TTPAKTHKY;
— ompefieJieHre YMC/IOBOTO HEPaBeHCTBA C OJIHOM
TepeMeHHOM, UTO  Ha3bIBAaeTCsi  pellleHueM
HepaBeHCTBA C OJHOW MepeMeHHOM, YTO 3HAauuT
DELlITh  HEPaBeHCTBO, CBOWCTBA  UMC/IOBBIX
HEpaBeHCTB, TOHWMaTh (OPMYIMPOBKY 3a/auu
«PeIlUTb HePaBEHCTBOY;
— ompeje/ieHHWe CTeMeHW C LeJbIM U Le/bIM
OTpULIATEe/ILHBIM TTOKa3aTesieM; CBOMCTBA CTeleHU
C LieJIbIM T10Ka3aTessiMy;
— OCHOBHbIE CBOWMCTBA (PYHKL[MM, YMeTb HaXxOJWUTb
TIPOMEXXYTKU 3HAKOIOCTOSIHCTBA, BO3pacTaHMs,
yObIBaHUS (QYHKI[WI;
— ompefiesieHWe M CBOWMCTBA YETHOM W HEYEeTHOM
yHKII;
— oripefie/ieHrie KODHS N- W CTeTeHH, TMPU KaKuX
3HAUeHUSIX a IMeeT CMBIC/T BhIpaXkKeHUe N a ;
— METO/IbI pellieHys YPaBHeHU: pa3/ioykeHHeM Ha
MHO>KHTE/I; BBe/IeHHEeM HOBOW TiepeMeHHOM;
rpaduuecKuM Criocobom;
— METO/IbI pellieHysT YPaBHEHU: pa3/ioykeHHeM Ha
MHO>KHTE/IW; BBeJIEHHeM HOBOW TepeMeHHOM;
rpaduueckum crocobom;
— «¢dopMyny n -To uieHa apudMeTUUeCKOMN
MpPOrpeccUM, CBOMCTBA UJ€HOB apudMeTUueCKOu
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TIPOTPeccry, CrocoObl 3a/jaHusi apumMeTHUecKoit

rnporpeccuu, - KaKadf rmocjieanoBaTe/IbHOCTDb
SABJIAeTCA FGOMGTPH‘—IECKOﬁ, YMEThL  BBIABJIATD,
ABJIAeTCA JINA mocjie10BaTe/JIbHOCTDb

reoMeTpUYeCcKOM, eciv Jia, TO HAXO4UTh ;

Pa3pen «I'eomerpusn»
—  CyL[eCcTBO  TOHATUA  MaTeMaTU4yecKoro
[l0Ka3aTe/IbCTBa;
— [IPUMepkI J0Ka3aTe/bCTB;
— KakK MUCIOb3YHTCS MaTeMaThyeckue (hOpMyJibl,
YPaBHEHUs [Jid pelleHWs T[eOMeTpUUYeCKUux |
NpakTUYeCcKux 3ajady;
— KakuM o00pa3oM TreoMeTpusi BO3HHK/IA U3
MpakKTUUeCKUX 3a/jauy 3emjieMepus; IIpUMephbl
reoMeTpuuecKruX 0OBeKTOB 1 YTBEP)KJEHUM 0 HUX,
B&KHBIX I [IPAKTUKY;
— CMBICJI HJeanv3alvy, I103BOJISIOLIel peliaTh
3a/1auu peasibHOU JleMiCTBUTETbHOCTH
MaTeMaTUUeCKUMH MeTO/laMH, TIpUMephbl OLIHOO0K,
BO3HUKAILIUX IPU Ulean3aLiny;

5. METOANMYECKHWUE PEKOMEH/JIAIINN
5.1. MeToguueckue peKoOMeH/ AUy JI/Isl Ipeno/jaBaresiei

MaremaTvka Kak yueOHas [AWCLUUIUVIMHA  TIpeACTaB/sieT COOOW 37eMeHThI

apu(meTHKH, anreOpbl, HayaJ MaTeMaTHYeCKOro aHaju3a, eBK/IWJ0BOW TeoMeTpuur
TJIOCKOCTH Y MPOCTPAHCTBa, aHA/IMTUUECKOU TeOMeTPUU, TPUTOHOMETPUM.
OObyueHue yualuxcsi MaTeMaTHKe HarlpaB/eHO: Ha OB/aJieHMe WMH CUCTeMOM
MaTeMaTUueCKWX 3HaHWM, YMeHUW W HaBBIKOB, HeOOXOAWMBIX [Jisl [JambHeUilero
M3y4yeHUss MaTeMaTUKU M CMeXKHbIX y4eOHBIX TpeJIMEeTOB pellleHHsl MPaKTHYeCKUX
3aJja4; Ha pa3BUTHE JIOTUUECKOTO MBIIIJIEHUs] TPOCTPAaHCTBEHHOTO BOOOpaXkeHMUs,
YCTHOM M TIMCbMEHHOM MareMaTUuecKod peuu; Ha (OpMUpOBaHUE HaBLIKOB
BLIUMC/IEHWH, anreOpanueckWx  TipeoOpa3oBaHWl, pellleHWs ypaBHeHWW U
HEpaBeHCTB, a TaK)Ke MHCTPYMEHTA/IbHBIX U rpaguuecKux HaBbIKOB. OT MaTeMaTUKU
KaK HayKd MaTeMaTHKa KakK yueOHbIM TpeAMeT OT/IMYaeTcsi He TOMTbKO 00BbeMoM,
CUCTEeMOM U T/TyOMHON M3/10)KeHHs1, HO U MPUK/IaJHOM HapaBAeHHOCThIO W3y4YaeMbIX
BOIIPOCOB.

B cootBetctBuM c TpeboBanusimu ®I'OC OO0 mipegycMaTpuBaeTcsi 3HaUMTeIbHOE
yBeJIMueHUe aKTHMBHBIX (opM paboThl Ha YpOKe, HarpaB/eHHbIX Ha BOBJieUeHUe
00yuaroIuxcs B MaTeMaTH4YeCcKyHo [iesiTelbHOCTh, Ha obecrieueHre TIOHUMaHUS UMU
MaTeMaTUueCKOTo MaTeprasa U pPa3BUTHS UHTe/I/IeKTa, MpruoOpeTeHre TIPAaKTUUeCKUX
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HaBBIKOB, YMEHHH TMPOBOJUTH PACCYXKJeHUsI W [OKa3aTelbCTBa. OJTO C/IeAYIOIe
METO/bl:  KeWC-MeTOJj, MeTO[] TIPOeKTOB, TIpOOJIEMHBIM, MeTOJ, pa3BUTHS
KPUTHUYECKOTO MBIIIZIeHUsT uepe3 uTeHWe U THcbMo (PK KMUII), 3BpUCTAYECKUH,
WCCIe/JOBATe/TbCKUM METO[], MeTOZ, MOAY/IbHOT0 00yJeHusl.

«["'eoMeTpusi» IBASIETCS OAHUM U3 OTIOPHBIX TIPeIMETOB OCHOBHOM IIIKOJIbI: OHA
obecrieuriBaeT U3ydeHHe APYTUX AUCIUTUIMH. B TIepByIo ouepesib 3TO OTHOCHTCS K
rpefiMeTaM  eCcTeCTBEHHO-HayyHOro I[MKJa, B  4YacTHOCTU K  «Dusuker,
«VH(popmaTrKe».

Oco6eHHO Ba)KHO JIaTh BO3MOKHOCTD IIKOJIbHUKAM HayUUThCS:

- TJTAHUPOBATh CBOIO [IeSITe/IbHOCTh, KPUTHUECKU OL|eHUBaTh e€, TPUHUMATh
CaMOCTOSITe/TbHbIE PellieHus, OTCTauBaTh CBOW B3TJ/ISIAbI U YOEXKJeHUS;

- M3/1araTh CBOM MBIC/IU SICHO U MCYePITbIBaOIIle, UYTO TIO3BOJIUT UM ITO/TYYUTh HaBbIKU
YéTKOTO ¥ TPAMOTHOTO BBITIOJTHEHWS] MaTeMaTH4YeCcKHUX 3allkceil, IMpU 3TOM
WCIO/Ib30BaHKe MaTeMaTUueCcKoro si3biKa MO3BOJIMT pa3BUBaTh y [ieTell TPaMOTHYIO
YCTHYIO U IUCbMEHHY0 pPeub;

- @aHA/TM3UPOBATh UCTOPHIO Pa3BUTHS « ANreOpbI» Kak HayKy, TTIOHUMATh ee KakK 4acThb
o0I1IeueI0BeUeCKOU KY/IbTYPBHI.

B xoje mperofaBaHysl yueOHBIX MpeaMeToB «Asrebpel» U «['eomeTprn», pabOThI
HaJ, hopMHpOBaHUeM Y 00yuaroluXxcsl yHUBepCaabHbIX yUeOHBIX /1eHiCTBUM, c/ieflyeT
oOpaiiath BHMMaHHe Ha (OpMUpOBaHUe CIe/IyIOIero OmbITa:

- TJTAHUPOBAHUSI U OCYILeCTB/IEHHS alTOPUTMUYECKOMN JIesiTe/TbHOCTU, BBITIO/THEHUS
3aJlaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJiITOPUTMOB;

- pellieHHs1 pa3HOOOpa3HbIX K/IaCCOB 3a/iayu U3 Pa3/IMUHbIX pa3/iesioB Kypca, B TOM
ymcsie 3a/iau, TpeOYyOIUX MOKMCKa MyTH 1 CTIOCOOOB pelleHusT;

- MICCTIe/IOBaTe/IbCKOM iesITe/TbHOCTH, Pa3BUTHS U/IeH, POBe/IeHNsT SKCIIePUMEHTOB,
0000111eHMsI, TIOCTAHOBKU 1 (hOpMYJ/IMPOBAHUST HOBBIX 3a7iay;

- ICHOTO, TOUHOT'0, TPAMOTHOTO W3/I0’KeHUSI CBOMX MbIC/IEU B YCTHOU U MUCbMEHHOU
peuu,  UCIMO/Ib30BaHUSl  Pa3/MUHbIX  S3bIKOB ~ MareMaTWkKu  (C/IOBeCHOTrO,
CUMBOJTHYECKOT0, rpaprueckoro), cBOOOJHOTO Tiepexo/ja ¢ OJHOTO SI3bIKa Ha APYToi
JUIST WITIOCTpAliy, UHTepIIpeTal[iy, apryMeHTal[uu U I0Ka3aTe/IbCTBa;

- TIpOBeJIeHUsT JJOKa3aTe/bHbIX PacCy>KJIeHUM, apryMeHTalluu, BbIABKEHHUS TUTIOTe3
U UX 000CHOBAHUS;

- TIOMCKa, CUCTeMaTH3al[iH, aHau3a U Kiaccudukaiu nHdopmaiuy,
WCI0JTb30BaHusI pa3HO00pa3HbIX WHGOPMALMOHHBIX UICTOYHUKOB, BK/IHOUAs yueOHYyI0
Y CTIPaBOYHYIO IUTepaTypy, COBpeMeHHbIe NH(OPMAaLIMOHHbIE TEXHOJIOTUH.

5.2. MeToanuyecKre peKOMEeH/AAI[UH 110 OPraHU3aMi CaMOCTOATeTbHON
PadoThI 00yJarOIIUXCS.

ITonm camocTosTenbHOM  yueOHOM  paboTOM  OOBIYHO  TIOHMMAKT  JHOOYIO
OpPraHU30BaHHYI0 yUWTe/leM aKTHUBHYIO JiesiTe/lbHOCTh YYallluXCsl, HarpaB/IeHHYIO Ha
BBITIOJIHEHUE TIOCTaB/IEHHON JUIAKTUUYECKOH 11e/Ti B CrelHaJbHO OTBeJ[eHHOe IS
3TOr0 BpeMsi: MOWCK 3HaHWM, UX OCMbBIC/IEHHE, 3aKpervieHue, (GOpMHUpOBaHHE U
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pa3BUTHE yMeHWM W HaBBIKOB, 0000IIeHWe U CUCTeMaTH3alyio 3HaHWM. Kak
JU/IaKTUUYeCcKoe siBJIeHWe caMoCTosiTellbHasi paboTa mpejcTaBrseT coboil, C OAHOM
CTOPOHBI, yueOHOe 3aJjaHWe, T.e. TO, UTO JIOJDKEH BBITIOJIHUTh YUEHUK, OOBEKT ero
nestesbHOCTU. C [IPyrod CTOPOHBI - 3TO (pOopMa MpOsIBIEHUs] COOTBETCTBYHOILEH
JIesITe/IbHOCTH TIaMSITH, MBIIIJIEHNs], TBOPUECKOTO BOOOpaKeHUS TPH BbITIOJTHEHUH
YUEeHUKOM YyueOHOTO 3aJjaHusi, KOTOpOe, B KOHEUHOM CUeTe TPUBOJUT IIKOJbHUKA
mbo K MOMyYeHUI0 COBepIlIeHHO HOBOT'O, paHee HeM3BeCTHOr0 eMy 3HaHus, MO0 K
yr1y6/1eHHI0 U pacIMpeHnto cdepbl AeNCTBHUS yrKe TTOMyUeHHbIX 3HAaHUM.

CnemoBaTe/ibHO, CAaMOCTOsITe/TbHast paboTa - 3TO Takoe CpeZicTBO 00yueHHs, KOTOPOe:

B KaXJOM KOHKDETHOW CHUTyallud YCBOEHUSI COOTBETCTBYeT KOHKPETHOU
IUAKTAYeCKOM 1|e/IU U 3a/iaue;

NMpU  pelleHUM  T[I03HaBaTelbHBIX  3aZau  BbipabaThiBaeT y  ydaluxcs
TICHUXO0JIOTUUECKYI) YCTAaHOBKY Ha CaMOCTOSITE/IbHOE CHUCTEMaTUYeCKOe TMOIOIHEHUEe
CBOUX 3HaHWM U BbIPAOOTKY yMeHUIl OpHUEHTUPOBAThCSi B TIOTOKe Hay4HOM
“H(pOopMaluy;

dopmupyeT y oOyuaroijerocsi Ha Ka)KZOM 3Talie ero ABWKeHHWs OT He3HaHUs K
3HaHUIO0 HeOOXOANMBIN 00beM M YPOBEHb 3HaHWM, HABLIKOB U YMEHUH [I7Isl PelleHus
orpejieJIeHHOrO0 KJjacca 3a/lad M COOTBETCTBEHHOI'O TPOJBWXKEHUSI OT HUBIIUX K
BBICILIMM YPOBHSIM MBIC/IUTE/IbHOU [J1eITe/IbHOCTH;

SIBJISIETCSA Ba)KHEHIIMM OpYJWeM TielarOrMueckoro pPYKOBOJCTBA W YIPaBJIeHUs
CaMOCTOSTe/ILHON T103HABaTe/bHON /IeATe/IbHOCThIO 00Y4Yarolerocsi B TIpoLjecce
o0yueHwusl.

OpHOM M3 COCTaBSIOIIMX CAMOCTOSITETbHOM yueOHOM pabOThI SIBJISIETCS [JOMAIITHSIS
yuebHasi pabora. OHa [OTOMHSET AesSTeJbHOCTb YUalliuXCsi Ha YpOKaX, CITY>KUT
CBSI3YIOILIUM 3BEHOM MeXAy TIpPOLIeAIINM U TIpeACTOSIIUM ypOKaMH, OT/IMYaeTCs
Oosiblllell  CAMOCTOSITE/IBHOCTBIO — YYaIIUXCsi, BO MHOIOM  TpefionpefessieMoi
OTCYTCTBUEM YyUMTe/Is TIPU BBITTOJIHEHUY JOMAITHUX 3a/JaHUM.

HoMariHsisi yuebHast paboTa yyallldxcsi COCTOUT B CaMOCTOSITe/IbHOM BBITIO/THEHUN
3a[jaHUl yuuTessl MO TIOBTOpeHHI0 U Oosiee T/yOOKOMY YCBOEHHIO H3y4aeMOTo
MaTepHrasa U ero TIPUMeHeHHI0 Ha TIPAaKTUKe, Pa3BUTHIO TBOPUECKUX CTIOCOOHOCTeN 1
JlapOBaHU ¥ COBEPIIIEHCTBOBAHUIO YUeOHbIX YMEHUM 1 HaBBIKOB.

DYHKIUU IOMAILHero 3a/JaHus:

1. 3akperuieHue u yryyb/ieHre TeOpeTHUeCKUX 3HaHUM;

2. [anbHeliiiee (popMUpOBaHKe HaBBIKOB U YMEHUM;

3. TlpumeHeHUe 3HaHUM B CTaHJAPTHBIX U TBOPUYECKUX YCJIOBHUSX;
4. TloaroToBKa K YCBOEHUIO HOBOT'O yueOHOro MaTepHarna.
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Tunbl AOMalIHUX 3a/laHuii B 3aBUCHMOCTH OT OCHOBHBIX (DYHKIMI: YyCBOeHue
TeOpeTHYeCcKoro Mmarepuasna, (popMyUpoBaHHMe YMeHW U HaBBIKOB, MpPUMeHeHHe B
pa3HbIX YCA0BUSAX, 0000IeHHe U cUcTeMaTU3allvs, MpOIe[ieBTUUeCcKre 3aHsTHS,
KOMOWHUPOBaHUe.

K cogepxaHuto U 00beMy [JOMAITHMX 3alaHUN MOXXHO TIPEABbSBUTH CJIeIYIOIIMe
OCHOBHbIe TpeOOoBaHUS:

1.

HNoMariHsisi pabota Ao/DKHA ObITH TECHO CBsi3aHA C K/IACCHBIM 3aHSTHEM, TI0
CBOEMY COZiepKaHHI0 ObITh JIOTHYeCKUM TPO/I0/KEHUEM TIPOIIe/lero Ypoka,
CJTy>KATb 0a3oi A/ OATOTOBKHU ciieAytoiero. KiaccHasi pabora oka3biBaeT
CyIlleCTBeHHOe B/MSHWE Ha [OMAIIHIO paboTy yualluxcsi, TOTOBUT UX K
BLITIOJTHEHWIO 3TOM paboTel. B CBOO ouepeiph, KauyecTBO BBITIOJTHEHUS
JIOMAIlIHKX 3a/laHUM BAMSIET HA XO[ MOCAeAYIOIIUX KIaCCHBIX 3aHATUM. OnbIT
OpraHu3al[My [OMalllHUX 3a[laHuM T0Ka3ajl, YTO TIlaTe/lbHOe MJIaAHUPOBaHUe
JIOMAIllHAX 3alaHUuM [laeT BO3MOXXHOCTb TPaBWIbHO OMpeJe/UTh LieJib
JIOMAIITHeTo 3a/laHusl, ero CcojiepKaHue U o0beM.

. ,Z[OMaU_IHI/Ie 3d/ldHUsd He [OOJDKHBI OBITE O,E[H006pa3HLIMI/I MU 11a0/IOHHBIMU:

ofHOOOpa3ue yTOMJIsSieT yUeHUKOB, BeZieT K ToTepu uHTepeca. CopepkaHue
COBpeMEHHBIX TPOrpaMM T103BOJISIeT KCI0/Ib30BaTh pa3HOOOpasHble BU/IbI
JOMAIlIHUX 3aflaHui, Crie/loBaTe/IbHO, CHU3UTh YTOMJIIEMOCTh YYallluxXcsi U
n30exaTthb MoTepy K MpeIMeTy.

IoMariiHue 3a/jaHusl IOJ/DKHBI OBITh TIOCHUIBHBIMHU U AOCTYITHBIMU TTOHUMaHUIO
y4Yaluxcs, HO He TOYHOM KOTHeW, BBITIOJTHEHHOU B Kjiacce.

aBasi JoMalltHee 3a/jlaHUe, YUUTETI0 Heo0X0UMO TIPOBOIUTL UHCTPYKTAX 10
ero BbimojHeHWI0. OHAKO HeoOXOAMMbIe pa3bsiCHEHHWS JO/DKHBI OCTABJSThH
YUeHUKY BO3MOXXHOCTh TBOPYECTBA B PeIlleHWH BOTPOCOB, 3a/iayu, BO30yKzast
VHTepeC K 3a/JaHuIO.

B nmporecce oOyueHHsi HeOOXOAWMO YyUWTBHIBAaTh  WHAWBHYa/IbHbIE
0COOEeHHOCTU yualuxcsi. B 3ToM OTHOIIeHUH HeMasloBa)KHOe 3HaueHue uMeeT
TpeboBaHue quddepeHIMALINM, UHIUBUyaIu3al[iy JOMaITHUX 3a/laHUi.
HoMaiiHue 3afiaHust  00si3aTe/IbHO — IO/DKHBI  TIPOBEPSITbCS  YUUTeJieM,
MOCKOJIbKY KOHTPOJIb U OLleHKa JIOMalllHero 3a/laHusi — BMeCTe C JIPYyTUMU
dakTopamMmy  yueGHOro Tmpoiiecca — SBASIOTCS  MOTUBUDYIOIIUMH U
MOOHTM3YIOIIUMU CUJTBI M CIIOCOOHOCTH yUeHHUKa.

[oMaiiiHve 3aZiaHus [OJ/DKHBI BK/IFOUaTh B CeOs BOTIPOCHI, TpeOyroIiuie OT
yueHuKa yMeHUI CpPaBHUBATB, aHa/IM31POBaTh, 0000111aTH,
K/lacCU(PUIIMpOBaTh,  yCTaHaBAWMBaTh  MPUUYMHHO-C/Ie[ICTBEHHbIE  CBS3H,
(hopMyMpoOBaTh BHIBO/IbI, IPUMEHSTh YCBOEHHbIe 3HAHUSI B HOBBIX CUTYaI[UsIX.
3ajaHue, HarpaBJeHHOe Ha YCBOeHMe MaTepuasa ypoKa, Jydlle JaBaTb B
KOHIle ypoka. 3ajlaHue, HarpaB/ieHHOe Ha 3aKperyieHWe Kakoro-rbo HaBbIKa,
Ayuilie ZiaBaTh Cpa3y IIOC/ie yIpaKHeHWM, BbIpaOaThIBAIOIUX 3TOT HaBbIK.
3ajaHusi, KOHTPOJUPYHOIllee 3HaHUS y4Yall[uXCs, Tojie3Hee JaBaTh B Hauase
ypOKa.

TomaiiiHye 3afiaHust J0/DKHBI ObITh HEOOJIBIITMME 110 00BEMY, M COT/IACOBAHO C
3a[jaHUSIMU TI0 IPYTHM TIpeiMeTaM, Tak Kak HabJjirofjaeTcs Tieperpy>KeHHOCTb
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yyaluxcs IIKOoAbl. [laya AoMaliHWX 3afaHui pernameHTHpyeTcs CanlluH
2.4.2. — 576-96 B cnefyrolux npezenax:

« B7-8-M—p0 3y,
e BY9-11-M—pg04u.

ITpoBepKa foMallIHero 3ajaHus.

[IpoBepuTh BBIMOJIHEHWE [OMAIIHEro 3aJlaHUsi — 3HAUUT yCTaHOBUTH (DAKT €ro
BBITIO/THEHHS], TTPABUJILHOCTD BBITIOJIHEHUS], KaUeCTBO (Kak IO COZEepP’KaHUI0, TaK U TI0
dbopme), BBISIBUTb CAMOCTOSITE/ILHOCTh  BBLITIOJIHEHUS], OMNpPEAe/JUTh TMPUEMBbI,
WCIO/Ib30BaHHbIe YYalllMMHUCS TPU CaMOCTOSITe/IbHOM paboTe AoMa, B KOHEUHOM
cueTe, ONpe/ie/IMTh MO/IrOTOB/IEHHOCTh YYallIMXCsl K YCBOEHHIO HOBOI'O Marepuaria.

[omalliHve 3afaHUsi TEePSIOT CMBIC/, eC/M MX Pery/sipHO He MpoBepsiTh. Eciu
yuuTe/lb OTKa3blBaeTCsd OT CHUCTEMaTUUeCKOro KOHTPOJiI 3a BbINIOJIHEHUEM
JlOMalllHero 3aJlaHusi WM OTHOCUTCS K HeMy HeJOCTaTOYHO Cepbe3HO0, OH
pa30uapoBbIBaeT YUEHHUKOB, TIOCKOJBKY WTHOPUPYeT WX PaboTy, UX JOCTIKEHUS U
TeM CaMbIM He CTUMYJ/IMPYET MPOU3BOAUTENBHOCTD UX TPYZA.

B 3aBUCMMOCTM OT CO/iep>KaHUsI U 3a/lad YpOKa, TMpOBepKa /JOMalllHero 3aJaHusi
MOJKeT OCYIIeCTB/SATbCS KAaK B Hayaje ypoka (ecd TeMa ypOKa sBJsSIeTCS
MpoJo/DKeHWeM TIpefiblyllieii), Tak U B KOHIle (ec/d Tema HoOBas). Bpems Ha
MIPOBEPKY perjiaMeHTHpoBaHO (He Gosiee 10 MMHYT Ha ypoke KOMOWHUDOBAHHOTO
tumna). [losToMy B LensiXx TOBBIMIEHUS] pe3yJbTaTUBHOCTU TIPOBEPKU CJiefyeT
aKTHWBHee WCI0/Ib30BaTh [OCKY, CHUTHa/lbHble KapTOUKH, TeCThbl, TepQoKapThI,
WIrPOBBIE 33/]aHUSl.

@dopmbl KOHTpOJISI 3a BBITIOJIHEHHWEM JOMailiHeli paboThl pa3HOOOpa3Hbl, HO
Heo0X0UMO TIpU MX MCITO/Ib30BAaHUU 00eCTIeurTh He TOJBKO OIeHKY pe3y/bTaToB,
HO U HaMeTHUTh MepPCTIeKTUBY WHIUBUAYaTbHOU PaboThl, KaK C CHIbHBIM YUEHHKOM,
TaK M CO caboycreBatoiiiuM. Hy>KHO Tak OpraHv30BaTh MPOBEPKY, UTOOBI yUeHUK
ObUT 3aMHTEPeCOBaH B Jla/ibHeHIIIel yueOHOU JesTe/TbHOCTH.

[Tpu ripoBepKe JlOMaIIHero 3aflaHus IPaKTUKYOTCS C/IeAyIolire CrioCoObI:

1. ®dpoHTanbHasi NpOBepKa BbIMIOJHEHUS] MUCbMEHHOTO 3aJjaHus;
BribopouHast mpoBepKa MMCbMeHHOT0 3a/laHus;

®poHTaNMbHBIA OMPOC 10 3aJaHUIO;

BbITo/iHeHe aHa/IOTUYHOTO YTIpaXKHEHUS;

B3anMornpoBepka, caMONpOBePKa BbIMOTHEHHOTO 3a/laHus;
Oripoc ¢ BbI30OBOM K [JOCKE;

Ornpoc o UHAUBUYaTbHBIM KapTOUYKaM;

[TpoBepka C MOMOILBIO CU/TBHBIX YUEHHKOB ellle /10 Havyasa ypokKa.

Nk~ WN

I'ocymapcTBeHHOE Or0KeTHOe 00pa30BaTe/lbHOe YUpeXXaeHHe
BbICIIIEro oopa3oBanus «HOKHO-Y pasibCKUM rOCYyJapCTBEHHBIN HHCTUTYT
nckycctB uM. [1.1. UarikoBcKOro»
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I'BOY BO «HOYpI'U um. I1.1. YalKOBCKOTO»

PaccmotpeHo:

[IpoToKO/
« » 20 1.

@DoHJ OL[€HOYHBIX CPE/ICTB /I/Is1 MPOBe/IeHUs TeKYIlero KOHTPo/Isi U
MPOMEXYTOUHOHM aTTeCTalji 00yJarIUXCA M0 JUCITHILTHHE

Maremaruka. Anreopa. I'eomerpust
CnenpajibHOCTh
52.02.02. UckyccTBO TaHIa
(mo Bugy HapoaHo-ciieHuueckuii TaHel, CoBpeMeHHbIM TaHel})
KBamndukanus
AprHucT 6a/1eTa aHcaM0/1s1 IeCHU U TaHIlA, TAHI[EBA/IbHOT0 KO/UIEKTHUBA,

InpernoaaBarTe/jib

dopma o0yueHust
Ounas

HopmatuBHbI CpoK 00yuenus — 4 roga 10 mecsineB

1. ITepeuenb KOMNeTeHIMI C yKa3aHHEM 3TanoB MX ()OPMUPOBaHMS
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Jrarbl
KowmreTteHiyu
(dhopmupoBaHuUs
OOI11eKyTbTypHbIE KOMITETEHI[UH
OK-10
Wcronb3oBaTh B MpodeCCUOHA/IbHOU [1eTe/IbHOCTU 1-2 xnacc
JTMYHOCTHBIE, MeTarpeIMeTHbIe, TIpeIMeTHbIe (cootBetcTBYyeET 5-9
pe3ynbTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM ob1ieobpa3oBaTeTIbHOMY
TIPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHMs KJ1accy)
1.2. OcHoBHBIE (OPMBI KOHTPOJIA
1 - 2 kmacc (8-9 obmieobpa3oBaTebHBIM KIaCC) — KOHTPOJIbHBIE
paboThI;

5 kmacc (9 obieoOpa3oBarenbHBIN) — 3K3ameH, ['ocyzapcTBeHHass UTOTOBast
aTTecTarusl.
1.3. TunoBble KOHTPOJIbHBIE 3a/laHMSI /I/Is OL[€HKH Pe3y/IbTaToB
0CBOeHHsI 00pa3oBaTe/TbHOM MPOrPaMMbI 0 Y4e0HO# AUCHUITHHE
Maremaruka. Anreopa. I'eomerpusi.

8 knacc Umozosasi KoHmpo/ibHas paboma

Yacrs 1.

Al. BeiHecure MHOXXUTeJIb W3-TI0[] 3HaKa KOpDHI WU YIIPOCTUTE
BbIpaXeHHe: 2+/27 +4 /48 - é«ﬁ_ -94/3

1) 123; 2) 10~/3; 3) -v3; 4) 23,

A2. Ymupocrure Bulpaxkenue: 2(x —3)° + 12x.
1) 2x°-24x + 9; 2)2x° +9; 3)2x°+18; 4)2x° +24x + 9.

A3. W3 popmynsl 2a = ae — 6° BhIpasuTe MepeMeHHYO d.
_0-2 0 :Z_D- _n?
1) D_ DZ b} Z)D_D'Z, 3) D DZ ) 4) D_z_D'
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O = 0 c <

o Q

124/45 /20

A4. Ympocturte BblpakeHUe:

3v5
1) 125; 2) 24s5; 3) 24; 4)2+/s.
o U 0+2

A5. BeInosHUTe BRIUUTaHHE APOOe T4 1
1) (4-0°)4° 2) @*-4)0° 3) @*-40 7 4) @ -40 -

. [ 50+50 =13,
AG6. Peruute cucTemy ypaBHEeHUU: {3u 50 =-13.
1) (2,6; 0); 2) (1; 2,2); 3) (0; 2,6); 4) (1; 2).
A7. llpencraBbTe BbIpakeHHe m B BU/le CTelleHW C OCHOBaHUEeM DS.
1)1; 2) 125% 3) 5% 4) 5.
A8. CootHecuTe KBaJpaTHbIe YPaBHEHHS U UX KOPHU.
1)x*—3x—4 =0; 2)3x +2x —=5=0; 3)x°+8x+12=0.
A)x; =-1, x2=4; B)x; =-6,x: = -2; B)x1=1,x2:-§.

A9. Ha rpadumkax (cm. puc. 1) TOKa3aHa 3aBUCHMOCThH O0OIero uucsa
npou3BeZieHHbIX pabounmu A U B B TeueHuu pabouero fAHsi JeTanell OT BpeMeHHU.
Kakoi1 pabounii mpousBe feTaseii 60osibliie B Tiepro/| co 2-0ro 1o 7-0i yac pabouero
BpeMeHH U Ha CKOJIbKO 0oJbiiie?

OtBert:

A10. Kakas u3 c/ielytolyx MpsIMbIX OTCYTCTBYeT Ha PUCYHKe (CM. puc. 2):

1) y=-4x +4; 2) y=2x+2; 3)y=2x-2; 4)y=-2x-2.
2 - Ll Ll Al
100 > [TTTTTTI
80 T™T°T77T ur‘R] 7 puc. 2
i B V1 L\ Z
40 " y -t \\ >
» [T BRI TOIHEOMA ABC (£ C = 90°) [Hatdel A E#Bem, ~ A = 60°. Haittu
ffans| A ABC
UTBeT:
B2. YmnpoctuTe BblpakeHHWe W HaUAUTE ero 3HaueHue
(x -3 —-2(x-3)(x + 3) + (x + 3)°, npu X = -%.

OtBer:

B3. CmnaB cogepxut 60% npumecei.
ripuMeceut B 20 m cranu?

OtBer:

B4. HaiiguTe NOMOXUTENbHBIM — KOPeHb ypaBHeHus 17x — 24x° = (.
OtBer:

CKOJ/JIbKO TOHH
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B5. Haiiaure abcipccy Touku A. (cm. puc.3)
OtBer:

Yacts 3.
302 +70-6

C1. CoxkpaTuTte gpo0Ob 5

npu x #=+3.

OtBer:

C2. [Ipy KakMX 3HAUEHUsIX TIapameTpa a ypaBHeHue 3x° — 5x + 2a = 0 umeeT
eJUHCTBeHHOe pellieHue ?

OtBer:

C3. Bacwuii 3a 7 uacog mipoexan Ha Befiocuriefie Ha 24 km 6oabwe, ueMm Iletp 3a
6 uacos. CKOJIbKO KU/IOMETPOB Tpoe3xaeT Bacuauu 3a 1 yac, ec/id ero CKOpoCThb Ha
2 KM/u 6oablie, ueM cKOpocTh [TeTpa?

OTtBer:

. [0=0%2+70--5,
C4. Pemire crucreMy ypaBHeHUM: { 0 =70 +4.
OTtBeT:
C5. BbIuMcauTe /7 + 4v3 ++/7 - a/3.
OrtBeT:

8 knacc 'eomempus Hmozoeass KoHmpo/bHas paboma
Bapuaum 1

1. B tpametiun ABCD Touka M — cepennHa 6osnbiiiero ocHoBanusi AD, MD = BC,
Z0 =100. Haipure yriet AMC u BCM.
2. Ha cropone AD napannenorpamma ABCD otmeueHa Touka K Tak, uto AK = 4 cwm,
KD =5 cm, BK = 12 cm. Inaronans BD paBHa 13 cm.
a) JJokakute, 4To TpeyroipHUK BKD npsMOyroabHbIN.
6) HatiguTe mnomiaau TpeyronbHuka ABK v mapanienorpamma ABCD.
3. Otpe3ku AC u BD nepecekatorcs B Touke O, ripuuem AO = 15 cm, BO = 6 am,
CO=5am, DO =18 cm.
a) Jlokaxkute, uTo ueTbipexyrojbHUK ABCD — Tpanerjusi.
6) Haiinure oTHoIIeHe Tuiomaeit TpeyroisHUKoB AOD u BOC.
4. OK0JIO OCTPOYTOJILHOTO TpeyroyibHUKa ABC omnyvcaHa OKpy>KHOCTH C 1jeHTpoM O.
Paccrosnaue ot Touku O mo nipsimori AB paBHO 6 cm, £00 0 =90,2000 =15,
Haiinure: a) yron ABO; 6) paguyc OKpy>KHOCTH.

Bapuanm 2
1. B tpanetyi ABCD Ha 6osbitieM ocHoBaHuud AD oTMeueHa Touka M Tak, UTo
AM=3cm,CM=-2cm,, Z10D=£000 . Hatigure ayvHel cropoH AB u BC.
2. B Tpaneruu ABCD £0 =40 =90, FD =8 cm, DC =4 cm, CD = 10 cm. Hatigure:
a) HauuTe TII01a/Ib TpeyrojbHuKa ACD;
6) ruiomae Tparenuu ABCD.
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3. Uepe3 Touky M croponsl AB TpeyrosibHuka ABC mipoBefieHa rpsiMas,
reprieHAVKYyJIspHasi BeicoTe BD TpeyrosibHUKa U repecekaroiriasi cTopoHy BC B
touke K. M3BectHO, uTo BM =7 cM, BK =9 cm, BC = 27 cMm. HatiguTe:

a) AMHYy CTOpOoHbI AB;

6) oTHo1IeHue mioljazielt TpeyronpHUKoB ABC 1 MBK.

4. B tpeyronbHuk ABC ¢ nipsaMeim yryioM C BimcaHa OKpYKHOCTH C LjeHTpoM O,
kacarowasics ctopod AB, BC u CA B Toukax D, E v F cooTtBeTcTBeHHO. V3BeCTHO,
uto 00 =2/200 . Haiigure: a) paguyc okpyxHocty; 6) yrisl EOF u EDF.

1.4. Onucanue KpuTepHueB OIleHUBdAHUA KOMHETEH].[I/Iﬁ Ha pa3/IMYHBIX

jTanax ux ()OpMHUpPOBaHUSA

MCHOJ’IBBY@TCH nATOa//IbHAs CUCTeMa OLI€HKH KOMHETEHL[I/IFI Ha pa3/IMYHBIX

3Tanax ux (POpMUPOBaHUS:

«5» - OT/IMYHO;
«4» - XOpo1o;

«3» - YI0BJIETBOPUTEJILHO;
«2» - HEYI0BJIETBOPUTEJILHO.

ITepeueHb KOMMETEeHI[UA

Onucanue KpuTepHueB O1leHUBdHUA KOMHETEHHI/Iﬁ
Hd PA3/IMYHBIX 3TdIIdX UX (l)OpMHpOBaHI/IH

OO01He KOMIIeTeHIMH

OK 10. Hcnonb3oBaTh B
rpocheCcCUOHA/IbHOU
JesiTeIbHOCTU
JTMYHOCTHBIE,
MeTarpeMeTHbIe,
rpeIMeTHbIe pe3y/bTaThl
OCBOEHUS OCHOBHOM
obpa3oBaTeIbHOM
MpOrpaMMbl  OCHOBHOTO
ob1iero oopa3oBaHusl.

«OTUYHO» — YOeuTelbHO HCIIO/b3YyeT B
nipochecCUOHaTLHON JesiTe/IbHOCTU TMUHOCTHBIE,
MaTernpeMeTHbIe, peZiIMeTHbIE pe3y/IbTaThl
OCBOEHMSI OCHOBHO# 00pa30BaTe/IbHOM MPOTrpaMMBbl
OCHOBHOTO 0011]er0 00pa3oBaHUs
«XOpOIII0» — IEMOHCTPUPYeT MCIT0/Ib30BaHe B
npoeCcCUOHATLHOM JleITe/IbHOCTH JIMUHOCTHBIE,
MaTenpeMeTHbIe, peZIMeTHbIE Pe3y/IbTaThl
OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOTrPaMMBbI
OCHOBHOTO 0011]er0 06pa3oBaHMs
«y/IOB/IETBOPUTE/ILHO» — He B TIOJIHOH Mepe
crioco6eH MpoIeMOHCTPUPOBATh MUCII0/Ib30BaHUE B
rpoeCCUOHAILHOM J1eATe/IbHOCTU JIMYHOCTHBIE,
MaTernpegMeTHbIe, peJiIMeTHbIE pe3y/IbTaThl
OCBOEHMSI OCHOBHO# 00pa30BaTe/IbHOM IMPOTrpaMMbl
OCHOBHOTO 0011]ero 00pa3oBaHUs
«HEY/IOBJIETBOPUTE/ILHO» — IEMOHCTPUPYET
HCTI0/Th30BaHKe B MPOdecCoHaMbHOMN eaTeTbHOCTH
JTMYHOCTHBIE, MaTerpe/IMeTHbIe, TIPeIMETHbIE
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pe3y/ibTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTebHOMN
TIpPOrpaMMbl OCHOBHOT'O 06111ero oOpa30BaHUsI.

1.5. MeToguuecKkue MaTepuasibl, OIpeje/siioinue npoueAypbl OLleHUBaHUA
3HAaHUM, yMEeHUIN U HAaBbIKOB.
[TpoMeskyTOuHasi aTTecTalysi IPOXOAUT T0 YTBEP)KJEHHOMY Ipa(uKYy.
dopma npomexxyTouHou atrectauuu: 1 (8) Kmacc — KOHTPOIBHBIN YPOK, 2 (9)
Kiacc — 3k3ameH (I'NMA OI'D).

3a yueOHYIO UeTBePTb U 3a I'0/J] 3HAHUSI, YMEHHS U HaBBIKU YUaIl[AXCS 10 MaTeMaTHUKe
OlLleHUBAIOTCA OfHMM OasiioM. OCHOBaHWEM [jisi BBICTABI€HUsST WTOTOBOUM OIIeHKH
3HaAHWM Cy>KaT pe3y/bTaThl HAOJIOieHUH TIperojaBaTeisi 3a TIOBCeHEBHOM paboToi
yUaIuxcsi, YCTHOTO OINpOcCa, TEKYL[UX M WUTOTOBBIX KOHTPOJILHBIX paboT. OmHako
TIOC/IeTHUM TPHU/IaeTCsl HauboIblliee 3HaUeHNe.

[Tpy BBICTAaBJIEHWM WTOTOBOM OL€HKW YUWUTBHIBAETCS KaK YPOBEHb TEOPETHUECKHX
3HAaHWM Y4YeHWKA, TaK W OBJIaZIeHWe UM TPAKTHUUECKUMHM YMEHUSIMH W HaBbIKaMU.
O/[IHaKO yueHHMKY He MOXXeT ObITb BBICTABJ/IEHA TIOJIOXKHUTE/IbHAs UTOTOBAsi OLIeHKA I10
MaTeMaTHKe, eC/TH BCe UK OOJIBIIIMHCTBO €0 TeKYIMX 00yUaroIuX U KOHTPOJIbHBIX
paboT, a  TakKkKe  UTOroBas  KOHTpO/ibHasg  paboTra  OI[eHeHbl  Kak
HEY/IOB/IeTBOPUTE/IbHBIE, XOTS €r0 YCTHBIE OTBEThI OLIeHUBATUCh ITOIOXKUTETLHO.

Cnoco6b! u ¢hopmbl 0yeHKU docmudiceHuUs Smux pe3y/bmamoe
HocTiwkeHWe pe3ybTaTOB O0yUYeHHsl YYall[UXCs M0 MaTeMaTHKe OLIeHWUBAIOTCS TI0
pe3y/ibTaTaM YCTHOT'O OMpOCa, TEKYIIUX U UTOTOBbIX MHWCbMEHHBLIX paboT, TeCTOB.
IlucbMeHHas NpoBepKa 3HAHMH, YMEHUH U HABBIKOB.

B ocHOBe [aHHOro OLleHMBaHMS Jie)XaT CJ/le[lyolLue I10Ka3aTeau: IPaBUIbHOCTb
BBITOIHEHUST U 00eM BBITIOJTHEHHOTO 3a/laHUsl.

Knaccudukanusi ommbOK UM HeJOYeTOB, BJMSIOIMIMX Ha CHWKEHWe OLIeHKU.
OmmoKu:

- He3HaHWe WIA HelpaBWIbHOEe T[IPUMEHeHWe CBOMCTB, MpaBW/, aarOpUTMOB,
CYLLeCTBYIOL[MX 3aBUCUMOCTEeH, JieXKallluX B OCHOBEe BBINIOJIHEHUS 3aJaHusl WU
VICIIO/Ib3yEeMBIX B XO/I€ €r0 BBIIOJHEHHS;

- HeTlpaBW/ILHBIN BLIOOD /1eHCTBU, OTiepaLui;

- HeBepHbIe BbIUMC/IEHUS B C/Tydae, KOr/a Lie/ib 3a/laHrsl — IPOBepKa
BBIUMCJIUTE/IbHBIX YMEHWH Y HAaBBIKOB;

- TPOMYCK YaCTM MaTeMaTUYeCKHUX BBIKIA/OK, JEWUCTBUM, OrepaLyi, CyLeCTBEHHO
BJIVSIFOLLMX Ha MOJIydYeHre MPaBUIbHOTO OTBETa;

- HeCOOTBETCTBYE MOSICHUTEIbHOIO TeKCTa, OTBeTa 3a/jaHusl, HaMeHOBaHUs Be/TMUMH
BBITIO/THEHHBIM JIelICTBUSM U TIOJyUYeHHBIM pe3yJbTaTaMm;

- HEeCOOTBETCTBHE BBINIOJIHEHHBIX M3MEPeHWH M TeOMeTPUYeCKUX MOCTPOeHUM
3a/laHHbIM T1apaMeTpaM.

Hepgouersr:
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- HeTpaBH/IbHOE CIMChIBAaHWE JaHHBLIX (UMcCes, 3HAKOB, 0003HAueHHWid, BEJMUMH);
- OLIMOKK B 3alMCAX MaTeMaTHYeCKMX TePMUHOB, CHMBOJIOB TIpU O(OopMIIeHUH
MaTeMaTU4YeCKUX BbIK/IA/IOK;

- OTCYTCTBHME OTBeTa K 3alaHAI0 WIM OIMMOKM B  3allMCH  OTBeTa.
CHwKeHWe OTMETKU 3a o0lllee BrieuatT/ieHWe OT pabOThI ZOIMyCKaeTcs B C/Iydasx,
yKa3aHHbIX BhIIIIE.

IIpu oneHKe padoT, BK/INYAKIIMX B Ce0s1 TMPOBEPKY BBIYHC/IUTETBHBIX
HaBbIKOB, CTABATCA C/IeAyI0l[He OL[eHKH:

Ornenka "5" craBuTCs, ecnii paboTa BbIMogHeHa Oe3ommbouHo w1 Hemouer;
Orenka "4" craBuTcs, ecnu B paboTe gomyieHbl 1-2 ommbka M 1-2 HemoueTa;
Orenka "3" craButcs, ecnu B pabore gomyieHsl 3-4 ommbku u 1-2 HemoueTa;

Ornenka "2" craBuTCs, eciu B pabore gomyiieHo 5 u  Oosiee  OIMIMOOK;
Ilpu oueHKe padoT, COCTOSIIIMX TOJIBKO W3 3a/a4:

OrteHka "5" cTaBUTCS, eC/TH 3aflauyl peliieHbl Oe3 OIHN00K;

OtleHka "4" cTaBUTCS, eCJd AONyIeHbl 1-2 ommoKy;

OrmieHka "3" cTaBUTCS, eC/TH 0MyIeHbl 1-2 ommbku u 3-4 Hel0UeTa;

OrieHka "2" cTaBUTCS, eC/TH AOMYIeHbI 3 U OoJiee OMMOOK;

IIpu oneHKe KOMOMHHUPOBAHHBIX PAa0OT:

Orjenka "5" cTtaBUTCS, ecu paboTa BbINoHeHa 6e30111160UHo;

Ouenka "4" craBuTCs, ecu B paboTe gomyieHbl 1-2 ommbku u 1-2 HegoueTa, Mpu
5TOM OIIMOKHU He JI0/DKHO OBITh B 3a/1aue;

Orenka "3" craBuTCs, ecnm B pabore gomyiieHbl 3-4 ommbKu U 3-4 HeJoueTa;
Orjenka "2" cTtaBUTCSA, eCii B paboTe [OMyIIeHb! 5 OMooK;

Ilpu oueHKe padoT, BK/IOUYAKIIUX B Ce0s pelleHHe BbIPa)KeHHIH HA MOPA/J0K
AeNCTBUM:

CUHMTAeTCA OIMOKON HenmpaBWIBHO BBIOPDAHHBIA MNOPAJOK  AeiCTBHM,
HeNnpaBWIbLHO BHINIOJIHEHHOE apu(MeTHUecKoe 1elCTBHE;

Ornenka "5" cTaBUTCS, ec/ii paboTa BBITOIHEHA 0e301THO0YHO;

OrneHka "4" craBUTCs, eciv B paboTe gomyiieHbl 1-2 ommbKa;

Ornenka "3" cTaBUTCS, ec/id B paboTe AOMyIIeHbI 3 OIMOKY;

Orjenka "2" ctaBUTCs, ecu B paboTe gomnyiieHo 4 u 6osiee omubOK;

IIpu onjeHKe padoT, BK/IIOYAIOIMX B ce0sl peleHHe ypaBHeHHIA:

CYdMTaeTcsd OIMOKOW HeBepPHBIN X0/ pellleHHs, HeNnpaBW/IHLHO BBINO/IHEHHOE
AeliCTBHUe, a TAK)Ke, eC/IM He BbINO/IHeHA NMPOBepKa;

Orjenka "5" cTtaBUTCS, ecii paboTa BhIITOTHeHa 6e30111100uUHO;

Orjenka "4" ctaBUTCSA, eci B paboTe momyiieHsl 1-2 ommokKa;

Orjenka "3" cTaBUTCS, ecii B paboTe I0MyIneHbl 3 OIMOKH;

Onenka "2" craBurcsi, ecnu B pabore pomyijeHo 4 u Oojiee OMIMOOK;
Ilpu onjeHKe 3a/laHUM, CBSI3aHHBIX C reOMeTPHUYECKHUM MaTepHaioM:

CUMTAEeTCs OIMMOKOM, eci yUueHWK HeBepHO ITOCTPOWI TeOMeTPUUecKy GUrypy,
ec/ii He coO/TIo/ial pa3Mephl, HEBEpHO TiepeBesT OJHU eIMHULIEI U3MEPEHUs B IpyTHe,
ecM He yMeeT WCIIO/b30BaTh YepPTEeXXHbIM WHCTPYMEHT [Jisi U3MEpeHUs WIU
MOCTPOEHUSI FeOMeTPHUUYeCKUX (PUryp;

Orjenka "5" cTaBUTCS, ecu paboTa BbIoHeHa 6e30111160UHO;

Orjenka "4" craBuTcs, eciv B pabote gonyiieHsl 1-2 ommbka;
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Orjenka "3" cTaBUTCS, ecii B paboTe IOMyIIeHbl 3 OIMOKY;

OtieHka "2" cTaBuTCS, ec/iu B pabore pomnyiieHo 4 u 6osiee oIMb0K;

[TprMeuaHue: 3a rpaMMaTHUYecKue OIIMOKH, AOMyIlleHHble B paboTe, OIjeHKa IO
MaTeMaTHKe He CHI)KAeTCS.

OneHKa yCTHBIX 0TBEeTOB

B O0OCHOBY oOlLleHMBaHUSI YCTHOIO OTBeTa YYalljuXCd T[I0JIOKeHbl C/e[yrolye
TOKa3aTe/u: TPaBWILHOCTb, OOOCHOBAHHOCTb, CaMOCTOSITE/IbHOCTb, TIOJIHOTA.
Ommbkwu:

- HeTIpaBUJ/IbHBIM OTBET Ha MOCTaBJ/IEHHBIM BOIPOC;

- HeyMeHUe OTBeTUTb Ha TIOCTaBJ/IEHHBIM BOTPOC WM BBITIOJIHUTL 3aflaHue 0Oe3
TIOMOLLIA YUUTEJIS;

- IpU TPABWJILHOM BBINIOJIHEHUM 3a/laHUsl HeyMeHWe [aTb COOTBeTCTBYIOLUe
00BSICHEHUSI.

Hepouetsr:

- HETOUHBIY W/ HETO/THBIM OTBET Ha MOCTaB/I€HHbIN BOIPOC;

- TIpM TIPaBWJIbHOM OTBeTe HeyMeHHe CaMOCTOSITeJIbHO W TIOJIHO O0OOCHOBaTh M
TPOUTFOCTPUPOBATh €ro;

- HeyMeHHe TOYHO C(pOpMYyJIMPOBaTh OTBET pellleHHOW 3a/lauy;

- MeJl/IeHHbI TeMI BBLITIOJIHEHUSI 3aZlaHusl, He SIB/SIOLIUNCS WHAWBUAYATbHOU
0COOEHHOCTBIO IIKO/ILHUKA;

- HelpaBU/IbHOE MPOU3HOLLIeHUe MaTeMaTUyeCKUX TePMUHOB.

Onenka "5" CcTaBUTCS YUEHUKY, €C/IU OH:

- TIpU OTBeTe 0OHapy>K1BaeT OCO3HAHHOE YCBOEHHe U3yUeHHOTro yueOHOro
Marepuasia ¥ yMeeT UM CaMOCTOSITe/IbHO T10/1b30BaThCS;

- TIPOM3BO/IUT BBIUMCJIEHUS TIPABUILHO U JOCTaTOUHO OBICTPO;

- YMeeT CaMOCTOSITe/TbHO PeIUTh 33/jauy (COCTaBUTH TI/IaH, PEIINTb, 00BSICHUTD XOf
peleHust U TOYHO C(hOpMYJIMPOBATh OTBET Ha BOIPOC 3aJjaum);

- IPABWIbHO BBITIO/THSIET MIPAaKTUUYeCKue 3ajaHusl.

OneHka "4"cTaBUTCA Y4YeHUKY, eC/IM ero OTBeT B OCHOBHOM COOTBETCTBYeT
TpeOOBaHUSIM, YCTaHOBJ/IEHHBIM [/l OLIeHKH "'5", HO:

- YUEHHK JIOMyCKaeT OT/e/IbHble HETOUHOCTH B (DOPMYJIMPOBKaX;

- He BCer/ia UCI0Jb3yeT palOHa/IbHbIe TIPUeMbl BBIYMCIIEHU.

[Ipy 3TOM yuyeHUK JIerKO WCIIpaBJsgeT 3T HeJOouyeTbl CaM [PU YKa3aHUU Ha HUX
yuuTesieM.

Onenka "3" CTaBUTCS yUeHHKY, eC/IM OH ITOKa3bIBaeT 0CO3HAHHOE YCBOeHue Oosee
TI0JIOBMHBI M3yUeHHBIX BOIMPOCOB, AOMYCKaeT OLIMOKH B BBIUMC/IEHUSX W peIleHud
3@/ja4, HO UCIIPaBJ/IgeT UX C [IOMOLLBIO YUUTeJIs.

Ouenka "2" CTaBUTCS YUEHUKY, eC/TM OH OOHapy>KMBaeT He3HaHUe Oobilieil YacTh
IPOrpaMMHOI0 MaTepuasa, He CIpPaB/sgeTcs C pelleHyWeM 3aJady U BbIUWCIEHUSIMU
Jlayke C MOMOILLbIO YUUTEeJIA.
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