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IlosscHuTEIbHAS 3aIIMCKA

Pabouas nporpamma nmo reomMeTpum s 9 Kjacca cOCTaBlIeHa HA OCHOBE!
- (eneparbHOr0o KOMIIOHEHTa TIOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa, YTBEP’KIACHHOTO
[Tpukazom Muno6pazoBanust PO ot 05 03 2004 roga Ne 1089;

- NPHUMEPHOH MpOrpaMMbl, CO3JAHHOH HAa OCHOBE (enepasbHOrO KOMIIOHEHTa TOCyIapCTBEHHOTO
oOpa3oBatensHOro crangapra. CTaHgapT OCHOBHOTO OOIIEro oOpa3oBaHUs MO MareMaTtuke. //BecTHuk
obpazoBanus Poccuu. 2004. Nel2 ¢.107-119;

- O6s13aTeIbHOT0 MUHUMYMa COJIEpKaHUsl OCHOBHOTO 00111ero oopazoBanus o npeamery. (IIpukaz MO
oT 19.05.1998 Nel1276);

- (enepanpHOTO MEpeuHs: Y4eOHUKOB, YTBEPIKIECHHBIX MPUKA30M MHUHHCTEPCTBA 00pa30BaHUS U HAYKU
P® or 19 nexabps 2012 r. Ne 1067, pekoMeHJOBaHHBIX (IOMYIIIEHHBIX) K HCIOJIb30BAHHIO B
00pa30BaTeILHOM MPOIIECCEe B 00Pa30BATEIBHBIX YUPESKICHUAX, PEATU3YIONINX MPOrpaMMBbl OOIIETO
o0Opa3zoBaHus;

- aBTOpCcKO# mporpammbl 1o reomeTpun JI.C.AtaHacsHa Bxojsmieii B «COOpHUK pabOYMX MPOTPaMM.
7-9 xnaccel. ['eomeTpusy», coctaButens: T.A. Bypmuctposa. M.: IIpocsemenune, 2011. — 95 c.;

- yuebubIM 1anoM MBOY «Boponunckas COLLD»y

PaGouass mporpamma BBITIOJIHSAET ABE OCHOBHBIE (DYHKITHH:

o  Unghopmayuonno-memoouueckas (GpyHKIHS TMO3BOJISET BCEM YYaCTHHKAM 0Opa30BaTEIBHOTO
mpolecca TMOMYyYUTh NPEJCTABICHUE O IENAX, COACpNKAHHH, OOIIeH CTpaTeruu OO0y4YeHHs,
BOCIIMTAHMSI U Pa3BUTHUS YUAIIUXCS CPECTBAMH JIaHHOTO Y4eOHOT0 MpeaMeTa.

e OpzanuzauyuonHno-naanupyouiana (QpyHKUUS TpeaycMaTpPUBAEeT BbIIEICHHE ATAloB OO0ydYeHUS,
CTPYKTYypUpPOBaHHE y4eOHOr0 MaTepuasa, ONpeaesieHue ero KOJINYECTBEHHbIX U Ka4eCTBEHHBIX
XapaKTepUCTHK Ha KaXJOM M3 3TalloB, B TOM YHCIE [JIs COJEP)KAaTEIbHOI'O HAINOJHEHUS
MIPOMEXKYTOYHOM aTTeCTaIlluy YIaIuXcsl.

Oo01mas xapakTepucTHKa Yy4eOHOro npeaMera

MaremaTnueckoe oOpa3oBaHHE B OCHOBHOW IIKOJE CKJIQIBIBACTCS W3 CIEIYIONUX COJEpKATEIbHBIX
KOMIIOHEHTOB (TOYHBIE Ha3BaHUS OJIOKOB): apugmemuka; anzedpa, zeomempus; 3I1eMeHmMbl
KOMOUHamopuKu, meopuu 6eposmuocmeil, cmamucmuku u ao2uku. B cBoell COBOKYITHOCTH OHHU
OTpakaloT Oorarelii OMBIT OOy4YeHHs MaTeMaTHKe B Halleld CTpaHe, YYHUTHIBAIOT COBPEMEHHBIE
TEHJICHIINA OTCYCCTBEHHOW W 3apyOe)KHOW IIKOJIBI W TMO3BOJITIOT PEaM30BaTh IMOCTaBICHHBIC MEPE]
HIKOJIbHBIM 00pa30BaHUEM 1€l Ha HHPOPMAIITMOHHO €MKOM U IPAKTHYECKH 3HAYUMOM MaTtepuane. ITH
COACPIKATCIIBHBIC KOMIIOHCHTBI, PAa3BUBAACH Ha MPOTSIKCHUU BCEX JICT O6y‘~IeHI/I$[, €CTCCTBCHHBIM
00pa3oM IMeperuIeTaloTCs ¥ B3aUMOJICHCTBYIOT B YIEOHBIX Kypcax.

FCOMETPI/IH — OIHMH U3 BaXHEHUIIIUX KOMIIOHEHTOB MAaTE€MaTHYECKOIrO O6p8.30BaHI/IH. Ona
H€O6XOI[I/IM3 JUTS HpI/IO6peTCHI/I5[ KOHKPETHBIX 3HAHUH O IPOCTPAHCTBE M MPAKTUYCCKU 3HAYHMMBIX
YMGHHﬁ, (bOpMHpOBaHI/IH A3bIKa OIIMCaHHuA 00BEKTOB OKpYKaromero Mupa, pPa3BUTHA
IMPOCTPAHCTBEHHOI'O B006pa)KeHI/I$I U HWHTYUIUHU, MaTeMaTHIeCKOM KYJIbTYpPBI, 3CTECTHYECKOIO
BOCIIUTAHUSA YyYdalllUXCH. I/I3yqu1/Ie réoOMCTprUU BHOCHUT BKJIaA B PA3BUTHUC JIOTUYCCKOI'O MBINUICHUSA, B
(I)OpMI/IpOBaHI/IC IIOHATHUA A0KA3aTCIILCTBA.

B kypce reomerpum 9-ro kJjacca ¢opmupyercs mnoHsTHe Bekropa. Oco0oe BHUMaHME
yIeJsieTCsl BHIOJIHEHUIO ONepaluii HaJl BEKTOpaMU B TeoMeTpudeckoil hopme. Yuaruecs: JOMOMHIIOT
3HaHHUS O TPEYroJbHUKAX CBEIEHUSAMH, O METOJAX BBIUUCICHHUS DIIEMEHTOB IIPOM3BOJIBHBIX
TPEeYroJibHHKaX, OCHOBAHHBIX Ha TEOpPEMax CHHYCOB M KOCHHYCOB. JlaroTcsi cucTeMaTH3UpPOBAHHbBIE
CBEIEHUS O TMPaBWIBHBIX MHOIOYIOJbHHKAX, OO0 OKpPYKHOCTH, BIHCAHHOW B TPaBUJIbHBIN
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MHOTOYTOJIBHUK M omnucaHHoi. Ocoboe MecTo 3aHMMaeT pelIeHHe 3aJad Ha MpUMEHEHHe (HOPMYIL.
Jlarotcs nepBele 3HAHMS O JBMKEHUH, IOBOPOTE M MNapajuieabHOM IepeHoce. Cepbe3Hoe BHUMAHME
yaensiercss (OpPMHpPOBAHHIO YMEHHH paccyXlaaTh, JelaTh MPOCTHIE JOKa3aTelbCTBA, JaBaTh
000CHOBaHHUS BBIMOJHIEMbIX JAeiicTBuil. [lapannenbHO 3aKkiIaAbIBAlOTCS OCHOBBI JJISI  HU3YUYECHHS
CUCTEeMAaTUYECKUX KYPCOB CTEPEOMETPUHU, (PU3UKHU, XUMUHU U IPYTUX CMEKHBIX ITPEIMETOB.

Kypc xapakrepusyercs panroHalIbHBIM COYETAaHUEM JIOTMUYECKON CTPOTrOCTH U I€OMETPUUECKOMN
HATJISITHOCTU. YBEJIMYUBACTCS TEOPETHYECKas 3HAUMMOCTh M3y4aeMOro MarepHualia, pacuIupsioTcs
BHYTPEHHHUE JIOTUYECKUE CBS3M Kypca, IOBBIMIACTCA POJIb JACAYKIHH, CTENeHb a0CTPaKTHOCTH
M3y4aeMOro mMaTepuana. Yyaliuecs OBJIaJIeBalOT MpUEeMaMU aHAIUTUKO-CHHTETUYECKOU NIeATeIbHOCTH
IpU JI0OKA3aTeNbCTBE TEOPEM M peleHuM 3aaad. CUCTEMaTHYeCKOE H3JI0KEHHE Kypca I103BOJISET
IPOJODKUTE paboTy MO (OPMHUPOBAHUIO MPEACTABICHUI y4allUXCS O CTPOCHHH MaTeMaTH4eCKOH
TEOpPHH, O0ECIeYMBAET pPa3BUTHE JIOTMYECKOTO MBIIICHUS IIKOJIBHUKOB. V3noxkeHwe wmarepuaia
XapaKTepU3yeTcs MOCTOSHHBIM OOpallleHueM K HarJIsiIHOCTH, UCIIOJIb30BAHUEM PUCYHKOB M UepTexein
Ha BCeX OJramax oOydYeHHs W pa3BUTHEM TIEOMETPUYECKOW MHTYWIIMM Ha OTOH OCHOBE.
[lenenamnpaBieHHoe oOpalieHre K MpuMepaM M3 MPAaKTHKU Pa3BUBACT YMEHHs YYalUXCS BBIYJICHSTH
reoMerpuueckue (HakTbl, OPMbI, 1 OTHOLLICHUS.

OOpa3oBarenbHble U BOCIMTATENbHBIE 33JaYd OOYYEHMsS] T€OMETPUHM JOJKHBI pelIaThes
KOMILUIEKCHO C Y4Y€TOM BO3PACTHBIX OCOOCHHOCTEH OOydyaromMXcs, CHeU(PHKH T€OMETPUU Kak
y4eOHOTO IpeaMeTa, ONpEeeIIomero e€ poib U MECTO B OOIIeH CHCTEeMe HIKOIBHOTO OOydeHHS U
BocnuTaHud. lIpu IuIaHMpPOBaHMM YPOKOB CJIENAYET MMETh B BHUAY, YTO TEOPETHUYECKHM MaTepuai
OCO3HAETCs M YCBAaUBAeTCA NPEUMYILECTBEHHO B Ipolecce pemeHus 3anad. OpraHusys pelieHue
3ajad, LenecooOpa3Ho IIMpPE HCIOJb30BaTh AUBdepeHInPOBaHHbIN NOAX0A K ydamuMmcs. BaxHbiM
YCIIOBHEM IPAaBHIBLHON OpraHM3alUU y4eOHO-BOCIIMTATEIBHOTO MPOIIECcca SBISIETCS BEIOOp yUUTEleM
pallMOHATBHOM CHCTEMBl METOJOB M IpPUEMOB 00ydeHus, cOaJlaHCUPOBAHHOE COYCTAHUE
TPaJMLMOHHBIX M HOBBIX METOJOB OOyuY€HHUs, ONTUMHU3UPOBAHHOE IPUMEHEHHE OOBSICHUTEIHHO-
WUIIOCTPUPOBAHHBIX M 3IBPUCTUYECKUX METOJIOB, HCIOJIb30BaHME TexHudeckux cpencts, UKT -
KOMITOHEHTa. Y 4eOHBIN MpoIiecc He0OX0IMMO OPHEHTUPOBATH HA PAIIHOHAIEHOE COYETaHUE YCTHBIX U
INUCbMEHHBIX BUAOB palOOThl, KaK NpH M3yYECHUHU TEOpPUH, TaK M IpPU pElIeHUH 3anady. BHumanue
YUUTENS TOJDKHO OBITh HAalpaBJICHO Ha Pa3BUTHE PEUYH ydaIIUXCs, (OPMHPOBAHUE y HUX HABBIKOB
YMCTBEHHOI'O Tpy/a — IUIAaHUPOBaHMUE CBOEH palOOThI, MOMCK PALMOHAIBHBIX IyTeil €€ BBIIOIHEHUS,
KPUTHYECKYIO OLIEHKY PE3YJIbTATOB.

OcHoBHBIC IeJIN Kypca:
- OBJIaJIEHUE CUCTEMOM MaTeMaTH4eCKUX 3HAaHUW U YMEHUHN, HEOOXOAUMBIX B MPAKTUYECKON
NesITeIbHOCTH, IPOJIOJIKEHUSI 00pa30BaHMs;
- IpUOOPETEHNE OTbITA IITAHUPOBAHUS M OCYLIECTBIICHUS aITOPUTMUYECKON JESITENbHOCTH;
- OCBOCHME HaBBIKOB M YMEHUI MPOBE/ICHUS J10Ka3aTeIbCTB, 000CHOBaHMS BBIOOpA PELICHUIA;
- IpHOOpETEHNE YMEHUH SICHOTO U TOYHOTO U3JI0’KEHHUS MBICTIEH;
- Pa3BUTh MPOCTPAHCTBEHHBIE MPE/ICTABICHUS U YMEHUS, IOMOYb OCBOUTh OCHOBHBIE (DAaKThl M METO/bI
IJIaHUMETPUH;
- HAY4YUTb I10JIb30BATHCSA TEOMETPUYECKUM S3BIKOM JIs ONUCAHUS IIPEAMETOB.

B OCHOBY KypcCa recoMeTpuu IJjid 9 kiacca IoJI0KeHbI TAKUE NPUHIMIIBI KaK:

e [lenoCTHOCTE M HENMPEPBIBHOCTD, O3HAYAIOIINE, YTO JaHHAs CTYNEHb SIBISETCS BaKHBIM 3BEHOM
€IMHOM OOIIENIKOIFHON MOATOTOBKY 10 MaTeMaTHKe.

e HayyHocTh B COYETAaHUM C JIOCTYIHOCTBIO, CTPOIOCTh M CHCTEMAaTUYHOCTh M3JI0KEHUS
(BKJIIOYEHHE B cojepxkaHue (yHIaMEHTAIbHBIX MOJIO)KEHUH COBPEMEHHOH HayKH C y4eTOM
BO3PACTHBIX OCOOCHHOCTEH 00yJaeMbIX).

e [IpaKkTHKO-OPHEHTUPOBAHHBIN MOAX0J, 0OeCTIeYNBAIOLINIl OTOOP COAEp)KaHUs, HANpPaBICHHOIO
Ha pelleHHe MPOCTEHIINX MPAKTHUECKUX 3a7au IUIAaHUPOBAHUSI JESTEIbHOCTH, MMOMCKA HYKHOU
uHpOpMaLIUH.

e [lpunuun pasBuBaromero oOyudeHus (0OydeHHE OPHEHTUPOBAHO HE TOJIBKO Ha TMOJy4YeHHE
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HOBBIX 3HAHUW, HO W aKTHBHU3AIUIO MBICIUTEIBHBIX MPOIECCOB, (OPMUPOBAHUE U PA3BUTHE Y
IIKOJTbHUKOB ~ OOOOIIEHHBIX  CIMOCOOOB  NIEATEIBLHOCTH,  (OpMUpOBAHHWE  HABBIKOB
CaMOCTOSITENIbHON PabOThI).

3anauu o0yuyeHus:
- YUUTb yqaumxcsi BBITIOJIHATH HGI;'ICTBI/ISI HaIa BeKTOpaMI/I KakK HaHpaBJIeHHBIMI/I OTpCSKaMI/I;
-MI03HAKOMHUTh C HKCIIOJB30BAaHUEM BEKTOPOB M METOJa KOOPAWHAT MPU PEIICHUU T'€OMETPUUYECKHX
3aj1ad4;
- Pa3BUTh YMECHHE YUAIIUXCS IPUMEHSITh TPUTOHOMETPHUUYCCKUN aIlrmapaT Mpy perieHun
r€OMETPUUYECKHX 3a/1a4;
- PaCIIMPHUTH 3HAHUS YYAIIUXCS O MHOTOYTOJIbHUKAX;
- paCCMOTpeTL IIOHATUS OJINHBI Opr)KHOCTI/I U 1J1omaan prra JJIs1 UX BBIYHUCIICHUA,
- MO3HAKOMUTbH YYAIIUXCS C TMOHSATHEM JIB)KCHUS M €r0 CBOMCTBAMU Ha IUIOCKOCTH: CHUMMETPHUSIMH,
napajuieJIbHbIM IEPEHOCOM, IIOBOPOTOM;
- BBIJICJIUTH OCHOBHBIE METO/IbI JIOKA3aTEJIbCTB, C IICJIbI0 000CHOBAHUS (ONPOBEPKEHUS) YTBEPKIACHUN U
JUIA peH_IeHI/IH p;ma I‘COMCTpI/I‘ICCKI/IX 3aaa4,
- YYUTh MPOBOJUTH PACCYKICHHS, UCIIOJIb3ys MaTEeMAaTHUYECKUI S3bIK, CChUIACh HA COOTBETCTBYIOIIHE
TeOMETPUUYECKUE YTBEPIKICHUS,
- HCIIOJIb30BaTh AJIMeOpanyeCcKHi anmapar I pelieHrs FT€OMETPUUECKHX 3a/1a4;
- IaTh Ha4aJIbHOE MPEJCTaBICHUE O TEJIaX U MOBEPXHOCTSIX B MPOCTPAHCTBE.

KonTponbsHbIe paboThl HaIIpaBlIeHB! Ha TPOBEPKY YPOBHS 0a30BOM MOATOTOBKH YUAIIUXCS, @ TAK)KE HA
Tu(hepeHIIMPOBAHHYIO ITPOBEPKY BiIaJeHUs (POPMaJIbHO-OIIEPATUBHBIM MAaTEMAaTHUYECKUM alapaToMm,
CIOCOOHOCTh K MHTETPAIlY 3HAHHI 10 OCHOBHBIM T€MaM Kypca.
[TpomeKyTOUHBIH KOHTpPOJIb 3HAHUN OCYIIECTBIISIETCS C IOMOIIBIO MPOBEPOYHBIX CaMOCTOSITEIbHBIX
paboT, 3IEKTPOHHOTO TECTUPOBAHHUS, TIPAKTHIECKUX PadoT.

OcHOBHBIE pa3BHBAIOIHE U BOCIIMTATEIbHbIE LM

PaszBurue:

o SICHOCTH ¥ TOUHOCTH MBICIIU, KPUTHUHOCTH MBIIUIEHUS, UHTYUIUH, JTOTUYECKOTO
MBILIEHHS], 2JIEMEHTOB aJITOPUTMUYECKOHN KyJIbTYphl, IPOCTPAHCTBEHHBIX IPE/CTABICHUH,
CIIOCOOHOCTH K IIPEOI0ICHUIO TPYAHOCTEH;

MareMaTnyeckoun peuu;

CencopHoii cepsl; 1BUraTeIbHON MOTOPUKH;

BHumanus u namary;

HaBbIKOB camMo 1 B3aMMOTIPOBEPKH.

®opMHpoBaHUe TIPEICTABICHUH 00 UIESIX U METOJaX MaTeMaTHKH KaK YHHBEPCAILHOTO S3bIKa
HAyKH U TEXHHUKH, CPEJICTBA MOJCIMPOBAHUS SBJICHUH U MPOLIECCOB.

Bocnuranmne:

° KynbTypbl TMYHOCTH, OTHOIIIEHHUSI K MATEMATHKE KaK K YaCTH 00IeYeTIOBEUeCKON KYIbTYpHI,
MOHUMaHUE 3HAYUMOCTH MAaTEMATUKH JJI1 HAYYHO-TEXHUYECKOT 0 Iporpecca;

° BoneBbIx KauecTB;

. KommyHnukabenbHOCTH;

° OTBETCTBEHHOCTH.

TpeOoBanusl K yPOBHIO MOATOTOBKH YYALIUXCSH:

Ha ocnoBanuu tpedoBanuii ['ocyjapcTBeHHOTO 00pa30BaTEIbLHOrO CTaHAApTa B COACPKAHUU
IIPEIII0JIaracTCs Pean30BaTh aKTyaJIbHbIE B HACTOSILEE BPEMsI KOMIIETEHTHOCTHBIH, TMYHOCTHO
OpPUEHTUPOBAHHBIN, NEATEIbHOCTHBIN MOIX0/Ibl, KOTOPBIE ONPEACIAIOT 324241 00yYeHH !

e [IpoAomKuTh OBIAJEHUE CHCTEMOM TNeOMETPUYECKHX 3HAHUW W yYMEHUH, HEOOXOAMMBIX [T
IIPUMEHEHUs B IPAKTUYECKON IEATEIbHOCTH, U3YYECHHsS CMEXHBIX IUCLUILINH, IPOAOJDKEHUS
o0OpasoBaHwUs.



e [IpoaOKUTH MHTEIUIEKTyaJbHOE pa3BUTHE, (POPMUPOBAHHE KAYECTB JTMUYHOCTH, HEOOXOIUMBIX
YeJIOBEKY ISl TOJIHOLIEHHOW >KM3HM B COBPEMEHHOM OOIIECTBE; SICHOCTH M TOYHOCTH MBICIH,
KPUTUYHOCTH MBIIUICHUS,, WHTYMIMH, JIOTMYECKOIO MBIIUICHUSA, 3JIEMEHTOB AITOPUTMHYECKON
KYJIBTYpPBI, IPOCTPAHCTBEHHBIX NMPEACTABICHUHN, CIIOCOOHOCTH K IPEOIOJICHHUIO TPYAHOCTEH;

L4 q)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 00 HACAX U METOJAaX MATCMATUKH KAK YHUBCPCAJIBHOI'O A3bIKa
HAayKH 1 TEXHHUKHU, CPEACTBA MOACIUPOBAHUA SIBIICHUH U IIpOLECCOB;,

e Bocrmranue KYJIBbTYPbl JIMYHOCTH, OTHOHICHHUEC K I'COMCTPHUU KaK K 4YaCTH O6H.[C‘I€J'IOBCLICCKOI7[
KYJIBTYPBbI, IOHUMaHHUEC 3HAYNMMOCTHU I'COMCTPHUHU JJIA HAYUHO-TEXHHUYECKOI'O ITporpecca.

B xome mpemomaBanus reomerpuu B 9 Kiacce, paOoThl Haa (QOPMHUPOBAHUEM Yy YHALIUXCS

IEPCUUCICHHBIX B IIpOorpaMme 3HaHUM H YMCHI/Iﬁ cJIenyer o6pamaTL BHUMAaHHUE Ha TO, YTOOBI OHH

OBJIQJICBAIM YMEHUAMH OOIIEy4eOHOro XapakTepa, pa3sHOOOpa3HbBIMU CHOCOOaMHU JESTEIbHOCTH,
nproOpETaty OIbIT:

IJIJAHUPOBAHUS M OCYILECTBIICHUS aJrOPUTMUYECKON JESITEIbHOCTH, BBINOJHEHUS 33/laHHBIX U
KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

OBJIAJICBAJIA NIPUEMAMH AHAJUTUKO-CUHTETUYECKON NEATEIBbHOCTH IIPU JOKA3aTelIbCTBE TEOPUU
Y PELICHNUHU 3a7a4;

[eJICHANIPaBICHHO O0pallaIuCh K MpHUMepaM M3 MPAKTUKH, YTO Pa3BUBACT YMEHUS YyYalllUXCs
BBIWJICHATh TeoMeTprudeckue (GakThl, GOPMBI U OTHOILIEHUS B IpeaMETaxX U SBICHUSIX IEHCTBH-
TEJIHOCTH, MCIIOB30BANIM SI3bIK T€OMETPUH JIJISl MX ONMUCAHMS, TPUOOPETAIN OIBIT WCCIIEA0BA-
TEIbCKOW JIeATENbHOCTH, PAa3BUTUS UICH, TMPOBENEHUS OSKCIEPUMEHTOB, 0000IIeHus,
MOCTAaHOBKH U ()OPMYIIMPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOI'O, T'PaMOTHOTO H3JIOKEHUS CBOMX MBICIIEM B YCTHOM M IMHUCbMEHHOW peuu;
MPOBEJICHUS J0Ka3aTeNbHBIX PACCYKIEHUHN, apryMEHTAIUi, BBIABUKEHHS TUIIOTE3 U X 000CHO-
BaHU; IOWCKA, CHCTEMAaTH3allMi, aHalu3a M Kiaccu(UKauu WH(POPMALNU, HUCIOIH30BAHUS
pa3HoOOpa3HbIX WHGOPMAIMOHHBIX HCTOYHHMKOB, BKJIIOYas YY4EeOHYIO M  CIPaBOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

B pezynomame usyuenus 0annozo Kypca odyuaroujuecs 00a)4cHbl YMEmMb/3HAMb:

3HaTh ONpEeNIeHUsT BEKTOpa W paBHBIX BEKTOPOB; H300paxaTb KW 0003HA4YaTh BEKTOPHI,
OTKJIa/IbIBATh OT JAHHOW TOYKH BEKTOP, PABHBIM JAHHOMY; YMETh peIIaTh 3aJa4H.

YMeTb 00BSICHUTB, KaK OIpeesieTcsl CyMMa IByX M 0ojiee BEKTOPOB; 3HATh 3aKOHbI CII0XKEHUS
BEKTOPOB, ONpPENEIECHNE pPa3HOCTU [JBYX BEKTOPOB; 3HAaTb, KAaKOW BEKTOP HAa3bIBACTCS
IIPOTHBOIOJIOXKHBIM JIAaHHOMY; YMETh CTPOUTh CYMMY JIBYX M 0Oojee JaHHBIX BEKTOPOB,
MIOJIB3YSCh NPABWIIAMU TPEYTOJIbHUKA, MapaJIeIOrpaMMa, MHOTOYTOJIbHUKA, CTPOUTh Pa3HOCTh
IBYX JIAaHHBIX BEKTOPOB; YMETh PEIIAThH 3a1a4H.

3HaTh, KAKOH BEKTOP Ha3bIBAaeTCsl MPOM3BEACHUEM BEKTOpa Ha YUCIIO; YMEThb (OPMYIHPOBATH
CBOMCTBAa YMHOKEHUs BEKTOpa HA YMCJIO; 3HATh, KAKOM OTPE30K HA3bIBACTCSA CPEIHEU JIMHUEH
Tpaneuuu; ymerb (GopMyIupoBaTh U JJOKa3bIBaTh TEOPEMY O CpelHEH JIMHUU Tpamneuuu; yMeTh
pemars 3aa4H.

3HaTh (OPMYIMPOBKH M JIOKA3aTelIbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOPAaX M TEOPEMBI O
Pa3iIoKEHUU BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOpaM, MpaBuia AEHCTBUM HaJ BEKTOpaMU
C 3aJJaHHBIMU KOOPJMHATaMU; YMETh PeIIaTh 3a1a4u.

3HaTh U yMeTh BBIBOAUTH (HOPMYJIBl KOOPAMHAT BEKTOpa yepe3 KOOpAMHATHI €ro KOHIA U
Hayajia, KOOPAMHAT CEpeIUHbl OTPE3Ka, JUIMHBI BEKTOPA U PACCTOSHMS MEXAY ABYMs TOUKAMM;
YMETh pelaTh 3aJauH.

3HaTh U YMETh BBIBOJUTH YPAaBHEHHUS OKPYKHOCTH WM IPSIMOW; YMETb CTPOUTH OKPYXHOCTU
IpsIMBbIE, 33JJaHHBIE YPABHEHUSAMH; YMETh pelIaTh 3a/1auu.

3HaTh, KaK BBOJSTCS CHUHYC, KOCHHYC W TaHreHC yrioB oT 0° mo 180° ymerh moka3bIBaTh
OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO; 3HATh (HOPMYINBI JJisi BBIUYMCICHHUS KOOPAWHAT
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TOUYKH; YMETh pelIaTh 3a1a4H.

e 3HaTb M YMETb JOKa3bplBaTb TEOPEMY O IUIOIIAAM TPEYTOJIBHHKA, TEOPEMBI CHHYCOB H
KOCHUHYCOB; YMETh PEIIATh 3aJa4H.

e YMeThb OOBSCHUTH, YTO TAaKOE YIoJ MEXAY BEKTOpPaMH; 3HATh ONPEAETICHHE CKAJSPHOTO
IIPOU3BE/ICHUS BEKTOPOB, YCJIOBHUE IEPIEHAUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAKEHUE
CKaJISIPHOTO IIPOU3BEICHUS B KOOPAMHATAX U €ro CBOMCTBA; YMETh pelIaTh 3a1a4yu.

e 3HaTh OmpeneieHUe MPABUILHOTO MHOTOYIOJbHHKA; 3HATH M YMETh JOKA3bIBaTh TEOPEMBI 00
OKPY>KHOCTH, ONMCAaHHOM OKOJIO MPAaBUIBHOIO MHOI'OYTOJIbHHKA, U OKPY>KHOCTH, BIMCAaHHOM B
IIPABUJIbHBII MHOTOYrOJIbHMK; 3HaTh (POPMYIIbI AJISl BBIYUCIEHMS YIjla, IUIOLAJd U CTOPOHBI
IIPaBHWJIBHOI'O MHOTOYT'OJIbHUKA U Pauyca BIIMCAHHOM B HETO OKPYKHOCTH; YMETh UX BBIBECTH U
IIPUMEHSTH IIPU PELICHUU 3a]1a4.

e 3Harth (OpPMYJIBI JUIMHBI OKPYKHOCTH M JYTHM OKPYXHOCTH, IUIOIAAW KpPyra M KPYroBOTO
CEKTOpa; yMETh IPUMEHSITh UX IIPU PELICHUU 3a/1ad.

e YMeTh OOBSICHUTH, YTO TAKOE OTOOpPAKEHUE IIIOCKOCTU Ha ce0sl; 3HATh ONPEesICHUE ABHKAHUS
IUIOCKOCTH; YMETh JOKA3bIBATh, YTO OCEBAsl U LIEHTPAIbHAS CHMMETPHUH SIBIISIOTCS IBHKECHUSAMU
U YTO TpPU JABIKEHHH OTPE30K OTOOpaKaeTCsi Ha OTPE30K, a TPEYTOJbHUK — HA PAaBHBIA €My
TPEYrOJIbHUK; YMETh PEIIATh 3aJa4H.

e VYMmerb OOBSACHUTb, YTO TaKO€ MapaJIeNbHBIA IEPEHOC M IOBOPOT; JOKa3bIBATh, YTO
NapajuleNIbHbIM IEPEHOC U MIOBOPOT SIBJISIFOTCS IBUKEHUSIMU IJIOCKOCTH; YMETh PEIlIaTh 3aJauH.

e lImerp mnpencraBieHuMs O NPOCTEMINIMX MHOIOIPAHHMKAaX, TeEJNax M IIOBEPXHOCTAX B
MIPOCTPAHCTBE; 3HATH (POPMYJIBI ISl BEIYUCICHHS IUIOMIAICH MOBEPXHOCTEH 1 0OBEMOB Tell.

dopmuposanue YY/:
Perynsarusueie YY1
— onpeodenamy LENb NEATEIbHOCTU Ha YPOKE C IIOMOIIIbIO YUUTENS U CAMOCTOSTEIBHO;
— YYUTHCS COBMECTHO C YUHUTEIEM OOHAPYKUBATh U (hOpMYIUPOSAMb Y4eOHYI0 Npobaemy;
— YUUTBCA NIAHUPO8ams YIEOHYIO 1€ATE€IbHOCTh HA YPOKE;
—  B8bICKA3bI6AMb CBOIO BEPCHIO, MTBITATHCS MPEIaraTth Crocod e€ mpoBepKH (Ha OCHOBE MPO-
OYKTUBHBIX 33/IaHUN B yUEeOHHKE);
— paboTas 1o NpeUIoKEHHOMY IIJIAHY, UCHOIb308aMb HEOOXOIUMBIE Cpe/icTBa (YUeOHUK,
KOMIIBIOTEP i HHCTPYMEHTHI);
— onpedenAms YCIEIIHOCTb BBIMOJIHEHHS CBOETO 33JaHHs B IUAJIOTE C YUUTEIIEM.
CpenctBoM (OpMHUPOBAHUS PETYIATUBHBIX IEHCTBUM CIIy)KaT TEXHOJIOTHS IPOOJIEMHOr0 JMajiora Ha
JTare U3y4eHHs HOBOrO MaTepHralia M TEXHOJIOTHS OIIEHUBaHUs 00pa30BaTeIbHbBIX TOCTHKEHUI
(Y4eOHBIX yCIIEXOB).
ITo3naBarenbHble YY/I:
— OPHUEHTHUPOBATHCS B CBOEH CHCTEME 3HAHUN: nOHUMAmMb, YTO HY)KHA JONOJHUTENbHAs HHPOpMALIU
(3HaHMA) U1 pereHus yueOHOM 3a/1aun B OJJUH 1I1ar;
— Oenampy NIPEIBAPUTENBHBIN 0mbop UCTOUHUKOB UH(OpMaLMK JUIsl pellieHns yueOHO! 3a1auu;
— J100bIBaTh HOBbIE 3HAHUS: HAX0OUMb HEOOXOIMMYI0 HHPOPMAIUIO, KaK B yUeOHUKE, TaK U B
MIPEJIOKEHHBIX YUUTENEM CIIOBapsIX, CIPaBOYHUKAX U MHTEpHET-pecypcax;
— 7100bIBaTh HOBBIE 3HAHMSL: U3671eKamb UH()OPMAIHIO, TPECTABICHHYIO B pa3HbIX (popMax (TEKCT,
Ta0aMIa, CXeMa, WUTFOCTPALIMS | JIp.);
nepepadaTbIBaTh MOJYYCHHYI0 HHPOPMALIUIO. HAO100ams U 0enams CaMOCTOATENbHbIE 661600bl.
CpenctBom GhopMHUPOBaHUSI TTO3HABATEIBHBIX JEHCTBUN CITY)KUT yU4eOHBIN MaTepual U 3aaHus
yueOHUKa, 00eCIIeUrBAaIOIIKE EPBYIO JUHHUIO PA3BUTHS - YMEHHE OOBACHATH MUD.
Kommynukaruusbie YY/I:



— JIOHOCHTB CBOIO TIO3UIIHIO JI0 APYTUX: 0hOpMIamb CBOIO MBICTh B YCTHOM U MUCHMEHHOW peun (Ha
YpOBHE MPEUIOKESHHSI HITH HEOOIBIIIOTO TEKCTA);

CIIyIIaTh # TIOHUMATh peub Opyeux;

BBIPA3UTEIIBHO YUMAams U NepecKasbléams TEKCT;

eécmynams B 0eceqly Ha YPOKE U B KU3HU;

COBMECTHO 00208apusamuscsi O paBUiax OOIIEHUS U TIOBEJICHUS B IIKOJIE U CIEeI0BaTh UM;
YUUTBCS 86IN0IHAMb PA3IUYHBIC POJIH B IpymIe (Juaepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM GOopMUPOBAHUS KOMMYHHKATHBHBIX JICHCTBUIN CITY)KAaT TEXHOJIOTHSI TIPOOIEMHOTO
nuanora (mo0y>KAaroIuii ¥ MOABOASIIUN AUATIOT), TEXHOJIOTHS MPOAYKTUBHOTO UTEHUS U
opraHm3aiys padoThl B MaJIbIX TPYIIIaX.

Hcnonb3yemble TEXHOJIOTHN, MeTObI U (POPMBI PadOTHI.
IIpu peannzanyy JaHHOW IPOrPaMMBbl UCIIOJIb3YIOTCS 3JIEMEHTHI CIEAYIOLUX TEXHOIOTHi:
310pOBbECOCPEKECHUS;
. IEJarOTUKHN COTPYAHUYECTBA;
. MpOOJIEMHOT0 00YUYEHUS;
. TIO3TAIHOTO (POPMUPOBAHMS YMCTBEHHBIX JICHCTBHIA;
. Pa3BUTHS UCCIIEI0BATEIBCKUX HABBIKOB;
. MHIUBUAYAJIbHO-JINYHOCTHOTO O0YUYEeHMUS;
. Pa3BUTHUS TBOPUYECKUX CIIOCOOHOCTEH;
. i depeHIIMPOBAHHOTO TIOIX0/1a B O0YUCHHH,
. UKT;
. ATPOBBIX;

SO XN AW~

—

MeTtobl 00yUeHuUs

l. Knaccugukanus no MCTOUHUKY 3HaHUI:
* (CnoBecHble
»  Harngaaasie
» [IpakTnueckue
Il. Knaccudukanus no xapakrepy YII/1
*  OOBSICHUTEIBHO-UILTIOCTPATUBHBIN
* JIpoGneMHOE U3I0XKEHUE 3HAHUH
*  YacTUYHO-TIOMCKOBBIM (3BPUCTUYECKUI)
*  HccnenosarenbCkui
* PenponyKTuBHBIN
II. Knaccudukanus no noruke
*  HHOyKTUBHBIA
= JlenyKTUBHBIN
* Amnanoruu
Jns npoaykTUBHOW paboThl MO JaHHOM MporpamMMme cleayeT co4yeTaTb MHOroodpasue MeTO0B
00yJeHwusI.
®opmbl padboThI

K nanbonee npuemsieMbiM hopMaM OpraHU3aliuy Y9€OHBIX 3aHATHN 110 MAaTEMATHKE MOXXHO OTHECTH:

YPOK-J'ICKLII/ISI. Hpe;monar Al0TCd COBMCCTHBIC YCUIIUA YUUTCIIA U YYCHUKOB IS PCIICHUA 06].].[6171
HpO6J’ICMHOI>i IMO3HaBaTelIbHOM 3aJauH.

VYpoxk-npaktukyMm. Ha ypoxke yudamiuecs paboTaroT HaJl pa3IMYHbIMU 3a/JaHUSIMH B 3aBUCUMOCTH OT
CBOEH MOATOTOBIEHHOCTH. BUbI pabOT MOTYT OBITH CAMBIMH Pa3HBIMU: MUCbMEHHBIE UCCIIEI0BAHUS,
pEeIlIEeHNE pa3InYHbIX 33/1a4, IPAKTUYECKOE IPUMEHEHHUE PA3IMUHBIX METOJ0B PEIIECHUS 3a/1a4.
KomOuHMpoBaHHBIN ypOK MpeanoaraeT BeIIOJIHEHHE padoT U 3aJJaHuil pa3HOTo BUAA.



VYpok—urpa. Ha ocHOBe UTpOBOM IEATEIIBHOCTH yYaIlIUECs TO3HAIOT HOBOE, 3aKPEIUISIIOT U3YUYEHHOE,
OTpabaThIBAIOT Pa3INYHbIC YICOHBIC HABBIKH.

VYpok pemienus 3aaa4. BeipabaTbIBatoTcs y yUaluxcsl yMEHUsI U HABBIKU PEIICHUs 331a4 Ha yPOBHE
00s13aTeJIbHON U BO3MOXKHOM MOJTOTOBKE.

Ypoxk-tect. TecTupoBanue NPOBOAUTCS C LENbIO JUATHOCTUKYU MPOOETOB 3HAHUI, KOHTPOJIS YPOBHS
00Yy4E€HHOCTH y4alIuXxcs, TPEHUPOBKU TEXHUKE TECTUPOBAHUSI.

VYpok - camocTosTenbHas padbota. Ilpeanaraiorcst pa3Hble BUABI CAMOCTOSTEIBHBIX paloT.

Ypok - koHTposibHAs paboTa. KOHTpOIs 3HAHMI 110 MPOIICHHON TeMe

DopMbI IPOMEKYTOYHON H HTOTOBOM aTTEeCTALMH:
OcBoeHne 00pa3oBaTENbHBIX MPOTrPaMM OCHOBHOTO OOHIEro 0O0pa30BaHMs 3aBEpIIACTCS
00s3aTeNIbHON UTOTOBOM aTTECTALUEN BBIITYCKHUKOB.
l'ocynapcTBeHHast HTOrOBast aTTeCTAIMs BHITYCKHUKOB IIKOJIBI OCYILECTBIISAETCS B COOTBETCTBUU
¢ [lomoxkeHneM O roCynapCTBEHHOH (MTOTOBOM) aTTECTAllMM BBITYCKHHUKOB OOIIE00pa30BaTEIbHBIX
yUpeXJIeHUH, YTBEepKIeHHBIM MUuHUCTEpCTBOM 00pazoBanus U Hayku Poccuiickoit denepanuu.
Bunel u popmbl KOHTpOIIA: TepeBOIHAS aTTECTALUs, IPOMEKYTOUHBIN, IPEAYIPEAUTEIbHBIA KOHTPOJIb,
KOHTPOJIbHBIE PaOOTHI.
[IpomesxyTounas arTecTanus IPOBOIUTCS B (POPME TECTOB, KOHTPOJIBHBIX, CAMOCTOSTEIBHBIX Pa0OT.
Ha ocHoBaHuu pe3ysnbTaToB NPOMEKYTOYHOM aTTECTALlUA BBICTABIISIFOTCS UTOTOBBIE OLIEHKHU.
KoHTpouss Hax npeAMETHBIMA KOMIIETEHIIUSAMH YYAIUXCSl OCYLIECTBIISAETCS Yepes:
1. ycTHbBIE pabOTHI: YCTHBIN CYET, OTBETHI Ha BOIIPOCHI, 3aUETHI IO TEOPHUHU.
2. MHAChMEHHbIE Pa0OTHI: MaTeMaTHYECKUE TUKTAHTHI, JOMAIIHUE pabOThl (WHAUBUYAIbHBIC,
TBOPUYECKHUE), CAMOCTOSATEIbHBIC pabOThI (00y4daroIIre, MPOBEPOUYHbIE), KOHTPOJIbHBIE PA0OTHI
(TekylIre, UTOrOBBIE), 3a4ETHI 110 IPAKTHKE.

Kpurepuu u HOpMBbI OLICHKH 3HAHUI, YMEHHH M HABBIKOB 00Y4al0LIuXCs
110 TeOMEeTPHH.

1. Ouenka nuceMennvIX KOHMPOSILHBIX PAOOM OOYUAIOWUXCA RO 2EOMEMPUL:
OTBET OIICHUBAETCS OTMETKOM «5», eCIIu:

e paboTa BHINOJIHEHA MTOJHOCTBIO;
® B JIOTMYECKUX PACCYKIACHUSIX U 000CHOBAHUU PELIEHMS HET TPOOETOB U OMIMOOK;
® B PELICHUM HET MaTeMaTU4YeCKHX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTb, OIUCKA, KOTOpas He
SBJISICTCS CJICACTBUEM HE3HAHUS WM HETIOHMMaHUs y4eOHOro MaTtepuana).
OtMmeTKa «4» CTaBUTCS B CICAYIONUX CIIyqasix:

e paboTa BBHIIOJIHEHA MOJHOCTHIO, HO 00OCHOBAHMSI IIArOB PEIICHUsI HEJOCTAaTOYHBI (€CII YMEHHE
000CHOBBIBaTh PacCyXJIEHH HE SIBISIIOCH CIIELUATIbHBIM 00BEKTOM IMPOBEPKH);
e JIONYILIEHBI OJJHA OIIMOKA WM €CTh JBa — TPU HEJ0UYETa B BBIKIIAAKAX, PUCYHKAX, YepTexKax WU
rpadukax (eciu 3TH BUJIbI pabOT HE ABIISIIUCH CTIEUaIbHBIM 00BEKTOM MPOBEPKH).
OTMmeTKa «3» CTaBUTCS, €CIH:

e jomymieHo Oosee onHON OomMOKM WM 0ojiee ABYX — TPEX HEIO0YETOB B BBIKJIAJKAX, YEPTEKAX
M rpadukax, Ho odydaromuiics o01anaeT 00s3aTeIbHBIMU YMEHUSIMU O ITPOBEPSEMO TeMe.
OTMeTKa «2%» CTaBUTCS, CCIIH:

e JIOMYIIEHbl CYIIECTBEHHBIC OIMMOKHM, TOKa3aBIIMe, 4YTO oOOydJaroumuics He o0yiagaer
00s13aTeTbHBIMU YMEHHSIMU TI0 TAaHHOW TeME B TIOJIHOW Mepe.



OtMmeTKa «1» cTaBUTCS, €CIIN:

e paboTa Mokaszana TOJHOE OTCYTCTBHE Yy OOydYaromierocs o0s3aTelbHBIX 3HAHUW M YMEHUH I10
MPOBEPSIEMON TEME WIIM 3HAYHUTENIbHAS YaCTh PaOOTHI BHITIOJTHEHA HE CAMOCTOSTEIBHO.

VY4uTesb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIM OTBET Ha BOIPOC WJIK OPUTHHAIIBHOE
pelIeHne 3aJa4ul, KOTOpPbIE CBUJETENBCTBYIOT O BHICOKOM MaTEMaTHUECKOM Pa3BUTHH 00YyYaroOIIerocs;
3a pelieHue 0oJiee CI0XKHOM 3a1a4u WM OTBET Ha 00JIee CII0KHBINA BONPOC, MPEATI0OKEHHbIE
o0yyaromemMycsi JONOTHUTEIBHO MOCIIE BHITOTHEHUS UM KaKUX-TH00 APYruX 3adaHui.

2. OL(EHK(I YyCcmHblX Oomeemoe 06ylmmmuxc;1 no zceomempuu:

OTBeT OLICHUBACTCS OTMETKOM «5», €CITN YYCHHUK:

® T[IOJIHO pAacKphUl COJEpKaHHE MaTepuala B oO0beMe, MPEIyCMOTPEHHOM MPOrpaMMON |
y4eOHHUKOM;

®  U3JIOKWIJI MaTepuai TPaMOTHBIM SI3bIKOM, TOYHO HCIIONIB3YS MATEMATHUECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY, B OIIPECICHHOMN JIOTHYECKOH MOCIIEIOBATEIBHOCTH;

® TIPABWIHHO BBIOJHWI PUCYHKH, YEPTEKH, TPA(UKH, COMYTCTBYIOIINAE OTBETY;

® [I0Ka3aj YMCHHE WLTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH MPHUMEPAMHU, IIPUMEHSTH €€ B HOBOM
CUTYaIlUU TIPH BBITIOJTHEHHUH MPAKTUICCKOTO 3a/IaHUs;

® T[POJECMOHCTPUPOBAI  3HAHME TEOPUU  paHEE  M3YYCHHBIX  COMYTCTBYIOIIHUX  TEM,
c(OPMHUPOBAHHOCTh ¥ YCTOHYMBOCTD UCIIOJIb3YEMbBIX ITPH OTBETE YMCHHUI U HaBBIKOB;

® OTBEYaJ] CaMOCTOSATENIBHO, 0€3 HABOISIIUX BOIIPOCOB YUUTEIIS;

® BO3MOXHBI OJIHA — JIBE HETOYHOCTHU TIPU OCBEHICHHEC BTOPOCTEIICHHBIX BOTPOCOB WM B
BBIKJIaJIKaX, KOTOPbIC YYCHHK JIETKO HCIIPABHJI ITOCIIC 3aMECUaHMsI YUUTEIS.

OTBeT OLICHUBACTCS OTMETKOM «4», €CIT YIOBIETBOPSIET B OCHOBHOM TPEOOBAHHUSM Ha OIICHKY «5», HO
IIPH TOM UMEET OJIUH M3 HEJIOCTATKOB:
e B M3JIOKEHHUH JIOMYIICHBI HEOOJIbIINE MPOOELITBI, HE NCKA3HBILIEE MATEMATHIECKOE COJICPIKAaHHUE
OTBETA,
e JIOMYIIEHBI OJUH — JIBa HEIOYETA IIPU OCBEIIICHUH OCHOBHOTO COJIEP)KaHMsI OTBETA,
UCTIpaBJICHHBIE TIOCIIC 3aMEYaHUS YUUTEIIS;
e JIOMYIIEHBI OMIHOKA WK OOJIee IBYX HEOUETOB MIPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B BBIKJIQJIKAX, JIETKO MCIIPABIICHHBIC ITOCIIE 3aMCUaHHST YIUTEIIS.

OTMmeTka «3» CTaBUTCSA B CIEAYIOIINX CIydasxX:
e HEIOJIHO PACKPBITO COJIEpKaHUe MaTepHaia (CoJepKaHnue U3JI0XKeHO (hparMeHTapHoO, He BCeria
MOCJIEI0BATENbHO), HO TIOKa3aHO 0011ee MOHMMaHUE BOIIPOca U MPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JUJIsl YCBOCHUS IPOrPAMMHOIO MaTepHala;
e MMEIINCh 3aTPYAHEHUS UM JOMYLIEHBI OIIMOKU B ONpeAeIeHUH MaTeMaTHIeCKOn
TEPMHUHOJIOTUH, YEePTEXKaX, BBIKJIAJKAX, UCIIPABICHHBIE ITOCJIE HECKOJIBKUX HABOJSIINX BOIIPOCOB
YUUTENS;
e YYEHMK HE CIIPAaBUJICS C IPUMEHEHHEM TEOPUU B HOBOM CUTYaI[MH IIPU BHIIIOJIHEHUH
NPAaKTUYECKOT'0 33/1aHUs, HO BBITIOJIHMI 3aJIaHUsI 0053aTEIbHOTO YPOBHSI CI0XKHOCTH IO JAHHOM
TEME;
e IIPH JOCTaTOYHOM 3HAHUM TEOPETUYECKOTO MaTEPHAIA BBISBICHA HEIOCTATOYHAS
c¢(OpMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HaBBIKOB.



OTMeTKa «2» CTaBUTCS B CICAYIONMUX CIIyJasx:

HE PacKphITO OCHOBHOE CO/Iep )KaHNEe yueOHOro MaTepuara;
oOHapyKeHO HE3HAHUE YYCHUKOM OOJIbIIeH niu HanboJiee BaXKHON 4acTu y4eOHOro MaTepuana;
JIOTYIIIEHBI OMIMOKY B ONPEIEIICHUN TTOHITHIA, TIPU UCIIOJIL30BAHUN MaTEeMaTUIECKOM

TCPMHHOJIOTUH, B pUCYHKAX, YCPTECIKAX UIIN I‘pa(i)I/IKaX, B BBIKJIaKaX, KOTOPBIC HC UCIIPABJICHBI

MMOCJIC HCCKOJIbKMUX HABOAAIINX BOIIPOCOB YUUTCIIA.

OtmMmetka «1» CTaBUTCA, CCJIIN:

YUEHHK OOHAPYXHJI TIOJTHOE He3HAHUE U HeTIOHMMAaHUE U3y4aeMOoro yueOHOTo MaTepuana Win

HE

CMOT OTBE€TUTH HHU HA OAWH M3 IIOCTABJICHHBIX BOIIPOCOB 110 U3YYCHHOMY MaT€pualy.

Ob6mas kiaccupuranus omuodoK.

[Ipu orleHKe 3HAHWH, YMEHHI M HABBIKOB OOYYAIONIMXCS CIIEAYEeT YYUTHIBATh BCe OMHMOKH (TpyObIe U
HErpyObI€) U HETOUETHI.

I'pyObiMu cuuTaOTCH OIUOKU:

HE3HaHWE OMpeeNieHUs OCHOBHBIX MOHITHM, 3aKOHOB, MPABUJI, OCHOBHBIX MOJOXEHUN TEOPHH,
He3HaHue GOpMYyII, OOIICTIPUHATHIX CHMBOJIOB 0003HAUYCHUH BEIIMYUH, SUHUI] UX H3MEPCHUS,

HE3HAaHWE HAMMEHOBAHUMN €IMHULl U3MEPEHHUS;

HEYMEHHE BBIICTUTH B OTBETE IJ1aBHOE;

HEYMEHHE MIPUMEHSITh 3HAHUSI, AITOPUTMBI JIsl pEIICHUS 3a/1a4;

HEYMEHHE JIeNIaTh BBIBOJIBI U 00001IEeHNS;

HEYMEHHE YUTATh U CTPOUTH rpapuKy;

HEYMEHHUE IO0JIb30BAaThCS MEPBOUCTOUHUKAMHU, YUCOHHUKOM U CIIPABOYHUKAMU;

MOTePsi KOPHSI MM COXPAaHEHHUE IIOCTOPOHHETO KOPHSI,;

otOpackiBaHue 0€3 00BSICHEHHUI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIHOKH;

BBIYHCITUTEIILHBIC OIIMOKH, €CIIM OHH HE SBIISTIOTCS OIHCKOM;

JIOTUYECKHUE OUTUOKH.

K HerpyObIM omm0Kkam cienyeT OTHECTH:

HETOYHOCTH (DOPMYIUPOBOK, ONIPEEICHUN, TOHATUI, TEOPUIi, BbI3BaHHAs! HEMIOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEAEIIIEMOrO IMOHATHS W 3aMEHOM OJJHOTO - IBYX M3 ITHX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTb Irpaduka;

HEpaUMOHAIBHBIA METO/] PELICHUS 33/1a4d WIM HEIOCTAaTOYHO IPOYMAHHBIN IIJIaH OTBETA
(Hapy1IeHue JIOTUKH, [TOIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH);
HEepaMOHAIbHbBIE METOABI pabOTHI CO CIIPABOYHOM U JPYrod JIUTEPaTypOu;

HEYMEHHE pelaTh 3aJ1aui, BHIIOIHATH 3aJaHus B 00IIeM BUJIE.

Henoueramu ABIArOTCA:

HEepaIMOHAIbHbIE TPUEMBbl BEIYUCICHUH 1 TIpeoOpa3oBaHMii;
HeOpe)KHOE BBIMOJIHEHHE 3aIUMCeH, yepTexeid, cxeM, rpaduKoB.
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«COopHUK paboumx mporpamm. /-9 kmaccel. 'eomerpusi», coctaBurens: T.A. bypmuctpoBa. M.:
[IpocBemenue, 2011. — 95 c. orBoauTcs 68 yacos (2 yaca B Henes0). [InanupoBanue yaeOHOTO
MarepHaia 1o reOMeTpUu pacCYUTaHO Ha 68 y4eOHBIX yaca COrJIaCHO KaJeHJapHOMY IJIAHUPOBAHUIO

MecTo npeamera B 0a3MCHOM y4eOHOM IJIaHe
CornacHo ®@eznepanbHOMY 0a3UCHOMY yueOHOMY IIaHY ISl 00pa30BaTEIbHBIX YUPEKICHUN

Poccuiickoit denepainy Ha U3ydeHUE TEOMETPUH B 9 Kilacce OTBOAMTCS 68 4acoB U3 pacuéra 2 yaca B
Heneno. Ha nzyuenue kypca B COOTBETCTBUU C aBTOPCKOM nporpammoit bypmuctposoii T. A.

Ha 2013-14 yaeOnbrii roj. [11aHOBBIX KOHTPOJIBHBIX paboT — 6, BMECTO 5.

I/I3MeHeHI/Iﬂ, BHECCHHbIEC B aBTOPCKYIO yqeﬁnylo nporpamMmy 1 ux 000CHOBaHHE:

B mnauwane yweOHOro rojga maHHOW pabouell MPOrpaMMOl MPEITyCMOTPEHO MOBTOPCHHE

Marcpuraia 8 kimacca B 00béMe 2 yacoB. B cOOTBETCTBHM C IIJITAaHOM BHYTPUIIKOJBbHOI'O KOHTPOJIA C
B CBA3HU C BKIIIOYCHHEM Sa,I[aHI/Iﬁ 10 re¢oMeTpUU B

HOEJIBK0 HU3YUYCHUA IMPEIoJaBaHusA IPCIMETOB U,

9K3aMeH 3a Kypc OCHOBHOH mikoibl B ¢popmate I'MA, noGaBiena BXxoaHas KOHTpOJbHas paborta (3a

Kypc 7-8 kmaccoB). [loaToMy H3MEHEHO COOTHOLIEHHE 4YacoB Ha pasnen «lToroBoe moBTOpEeHHEY.
Bwmecto npeioxkeHHbIX B aBTOPCKON ITporpaMme 9 yacoB, B paboueli mporpaMmMe 6 4acos.

YyeOHO-TEMAaTHYECCKHUH IJIAH.

No Temsl (paznens) KonuuectBo | KoHTposibHBIE pabOTHI
4acoB
1. BBoaHoe noBTOpeHue 2+ luna | KonTponpHas paboTa o TeKCTy
K/p aJIMUHUCTpPALIUU - BXOJHON
KOHTPOITb.
2. Bekropsr 8
3. Meton koopanuHaT 10 Konrtponbnas padora Ne 1
4. CooTHoIIEHHE MEX]ly CTOPOHAMU U 11 KonrponbHas pabora Ne 2
yIJIaMU TPEYroJIbHUKA
5. JlMHa OKPYKHOCTH M IIJIOLAAb Kpyra 12 Konrtponsnas padora Ne 3.
6. JBuxeHue 8 KonTponbnas padota Ne 4.
7. HauanbHble cBeieHus U3 8
CTepeoOMeTpUH
8. AKCHOMBI IIJTaHUMETPUHU 2
9. HroroBoe moBTOpEHME 6 Urorosast koHTpobHAs paboTa
Hroro: 68 6

XapakTepuCcTHKA OCHOBHBIX COAEPKATENbHbIX JJUHUI

1. BBoanoe nosropenue (2 4 + 1 9 k/p)
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[ToBTOpEHuE Kypca 7-8 Ki1accos.

3HaTh 4 IOHUMATh:
MOHSITHS: MEeTUaHa, OUCCEKTPHCA, BHICOTA, TPEYTOJIbHUKA, TTapajieIorpaMM, Tpamneius, poMo, KBaipar.

YMmeTh:
BBITIOJHATH 3a1a4u 13 pazaenos kypca VI kinacca, ucnons3yst Teoputo: Teopema [Tudaropa, cBoiCTBO
CpeIHEeH JIMHUU TPEYroJIbHUKA, (hOPMYJIbl BBIYUCIICHHS TUIOMIAAN TPEYTOIbHUKA; CBOMCTBA, MPU3HAKU
napasuiesiorpaMma, pomoa, mpsMOyTroIbHHUKA.

YV
KoMmMmyHuKaTUBHBIE:
Y4uThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY Pa3IMYHbIX MO3UIUN B COTPYAHUYECTBE;
KOHTPOJINPOBATh ACUCTBUS NTapTHEPA.
PerynasiTuBHbIe:
BHocuTh HEOOXOUMBIE KOPPEKTHBBI B ICUCTBHE IMOCJIE €T0 3aBEpPIICHUS Ha OCHOBE yu€Ta XapakTepa
C/ICIIAHHBIX OIIMOOK; Pa3InvaTh CIIOCcO0 U pe3yibTaT ICUCTBUS.
ITo3HaBaTeabHBIE:

OpuenTtupoBaThCsl Ha pazHooOpasue crocoOoB pemeHus 3a1a4. CTpOUTh PEYEBOE BHICKA3bIBAHHE B
YCTHOH M MUCBMEHHOH (opme.

2. BexkTophbI (8 1)

Ilonstue BCKTOpPa. PaBencTBO BCKTOPOB. CioxeHrue U BBIYMTAHHEC BCKTOPOB. YMHOXKEeHUe
BCKTOpa HAa YUCJIO.
He.]'lb: YYUTH 06yqafonmxc;1 BBITIOJIHATH IlGIZCTBI/I?I HaJa BCKTOpaMHM KaK HallpaBJICHHBIMUA

OTpE3KaMH.

3HaThL H MOHUMATH:
- IOHATHS BEKTOPA, HYJIEBOTO BEKTOPA, JUIMHBI BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA
BEKTOPOB;
- OTiepaluy HaJl BEKTOPaMH B reOMeTpruecKoi ¢hopMe (MpaBuiIo TPEYTrolbHHUKA, PABUIIO
napajuiesorpaMmma, mpaBujio MHOTOYTOJIbHUKA, IPABUJIO IIOCTPOCHHS pa3HOCTH BEKTOPOB U BEKTOPA,
MOJTYYaIOLIErocs MpU YMHOKEHHH BEKTOPA Ha YHCIIO); 3aKOHBI CII0KEHUS BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YHCIIO;
- (hopmyiy A BEIYMCICHUS CpEAHEH TUHUH TPAIelHu.

YMmerThb:
- OTKJIaJbIBaTh BEKTOP OT JAHHOM TOYKH;
- TOJIb30BATHCS MPABWIIAMH TPU TTOCTPOEHUN CYMMBI, PA3HOCTH BEKTOPOB; BEKTOPA, MOJYJAIOIIETOCS

IIpU YMHOXEHUU BEKTOpa Ha YUCIIO;

- IPUMEHATH BEKTOPHI K PEIICHUIO 3a/1a4;
- HAXOAUTH CPEJIHIOIO JIMHUIO TPEYTOJIbHUKA;

e BekTop ompezensercs Kak HallpaBJICHHBIM OTPE30K M JEHCTBHUS HaJ BEKTOpPAaMHU BBOJATCS Tak,
KaK 3TO NPUHATO B (pu3MKe, T. €. Kak JEWCTBUS C HampaBieHHbIMH oTpe3kamu. OCHOBHOE
BHUMaHME JJOJDKHO OBITh yJ€JIEHO BBIPAOOTKE YMEHHUH BBINOJIHATH ONEpAllMU HAJl BEKTOpaMU
(ckyapIBaTh BEKTOPHI IO IMpaBHUJaM TPEYrojbHUKA M MapajuielorpamMma, CTPOUTh BEKTOD,
PaBHBIM Pa3HOCTU JBYX JAHHBIX BEKTOPOB, a TAK)KE BEKTODP, PaBHBIA IMPOU3BEIEHUIO JAHHOTO
BEKTOpa Ha JaHHOE YHCJIO0).
YVA
KoMMmyHuKaTHBHBIE:
Kontponupoats aeiictBus naptaépa. JloroBapuBaThCs 1 NPUXOAUTH K OOIEMY PELICHUIO B
COBMECTHOM JI€ATEIBHOCTH, B TOM YHCJIE B CUTyallUl CTOJIKHOBEHUSI HHTEPECOB.
PerynsiTuBHblie:
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Paznmuuate crioco6 u pesynbrart nerictBus. O1ieHUBaTh MPAaBUILHOCTh BHITIOJHEHUS JISHCTBUS HA YPOBHE
aJIEKBaTHOU PETPOCIIEKTUBHOM OLICHKH.

Ilo3HaBaTenbHbBIE:
Bnaners oOumm npuémom perienus 3anad. Vcnonb30BaTh MOMCK HEOOXOAUMON HHGOpMAIUU ISt
BBITTOJIHEHUS 3aJITaHHUH C UCIIOJIb30BAaHUEM y4eOHOM JIUTEpaTyphl

3. Metoa koopaunat (10 4)
PasznoxxeHue BeKkTOpa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTbl BeKTOpa.
IIpocTeitmue 3amayu B KOOpJAMHATAX. YPAaBHEHHUS OKPYKHOCTU M mpsiMmor. lIlpumeHeHune
BEKTOPOB U KOOPJIMHAT IMPHU PEIICHUH 3a/1a4.
Heuab:
MO3HAKOMHUTh C HMCIIOJIb30BAHMEM BEKTOPOB W METOJla KOOPJAMHAT TMpPU PEUICHUU
reOMETPUYECKUX 3a/1a4, YUYUTh MPUMEHSATh BEKTOPHI K PELICHUIO 33124
3HaTh ¥ MOHUMATh:
- IOHATHE KOOPIUHAT BEKTOPa;
- IEMMY M TE€OPEMY O Pa3I0KEHUH BEKTOPA MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM;
- IpaBWJIa JCHCTBUI HaJl BEKTOPAMU C 33/IaHHBIMH KOOPIUHATAMU;
- IOHATHE PATNYC-BEKTOPA TOUKH;
- (hopMyIBI KOOPAMHAT BEKTOPA Yepe3 KOOPIAMHATHI €ro KOHIIA U Havalla, KOOpJIWHAT CepeIMHbI OTPEe3Ka,
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKIY ABYMS TOUKAMHU;
- YpaBHEHHUS OKPYKHOCTHU U MPAMOI, OCeil KOOpAUHAT.
Ymersn:
- pacKiIabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM;
- HAXOJUTH KOOPAMHATHI BEKTOPA,
- BBITIOJTHATH JICWCTBUS HAJl BEKTOPaMH, 3a/IaHHBIMU KOOPIUHATAMH;
- pemaTh NPOCTEHIITNE 3a]]a4l B KOOPJMHATAX M MCIIOJIB30BaTh UX MIPHU PEUICHUHU 00JIee CIOXKHBIX 3a/1a4;
- 3aMKMCHIBATh YPaBHEHUS MPSMBIX U OKPYKHOCTEH, UCIIOJIb30BaTh YPaBHEHUS MPU PEILICHUH 3a/1a4;
- CTPOUTH OKPYXHOCTH U MPSAMbIC, 33/JaHHbIC YPABHCHHUSIMHU.

e Ha mnpumepax mnoka3pIBaeTcs, KaK BEKTOpPbl MOTYT HOPUMEHSTHCS K PELICHUIO
reoMeTpuyeckux 3agad. JlemoHcTpupyercss 3(PpPeKTHBHOCTH HpPUMEHEHHUs (HOpPMYIT
JUII KOOpAWHAT CEPEIUHBI OTPE3Ka, PACCTOSIHUS MEXAY ABYMs TOYKaMH, YpaBHECHHUM
OKPY>XHOCTH ¥ ONPSIMOU B KOHKPETHBIX F€OMETPUUYECKUX 3aJadax, TEM CaMbIM JAeTCs
NpeJcTaBjIeHue 00 U3yYEHUH Fe€OMETPUUECKUX (PUTYP C MOMOII[bIO METOJIOB alareOpshl.
YV
KommyHukaTuBHbIC:
Y4uuThIBaTh pa3InyHble MHEHHS U CTPEMHUTHCS K KOOPIMHAIIMK PA3IUYHbIX TO3UIUI B COTPYAHUYECTBE.
KonTponupoBarts neicTBUS MapTHEPA.
PeryasituBHble:
VY4uTheIBaTh NPaBUIIO B IJITAHUPOBAHUU U KOHTpOJIe crocola pemieHus. BHocuTh He0OXoauMble
KOPPEKTHBBI B IEUCTBHE TIOCTIE €T0 3aBEPLICHHUS HA OCHOBE yuéTa XapakTepa CAENaHHBIX OLINOOK.

Ilo3HaBaTebHBIC:
Brnagets o6muM npuémom perienus 3aaa4. [[poBoIuTs CpaBHEHUE, CEPUAIUIO U KIacCU(PHUKAIIIO IO
3aJlaHHBIM KPUTEPUAM.

4. CoOOTHOIIIEHMS MEKAY CTOPOHAMM M VIJAMHU TPEYIroJbHHKA

(11 v)

CkassipHO€ Ipou3BeJieHHe BeKTOpoB. CHHYC, KOCUHYC U TaHI'€HC yria. TeopeMbl CHHYCOB U
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KOCUHYCcOB. PenieHue TpeyronbHUKOB. CKallsipHOE NPOU3BEACHHE BEKTOPOB M €ro
IIPUMEHEHUE B TEOMETPUYECKUX 3aJadax.
Ienab: NO3HAKOMWUTH YyYalIUMXCs C OCHOBHBIMM QJITOPUTMAMM PELICHUS IPOU3BOJIBHBIX
TPEYrOJIbHUKOB.
3HATH U NOHNMATH:
- HOHATHUS CHHYCA, KOCHHYCA U TaHreHca s yriaos ot 0° mo 180°;
- OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO;
- (hopMyJIbl IPUBEACHNUS;
- (hopMyJIBI AJ1S1 BBIYMCIICHUSA KOOPAWHAT TOYKU; COOTHOILICHHS MEX]Ty CTOPOHAMH U YTIIaMH
TPEYroJIbHUKA:
- TEOpEMY O IUIOLIAAH TPEYrOJIbHUKA,;
- TEOPEMbI CUHYCOB U KOCUHYCOB U U3MEpHTEIbHbIE pa00ThI, OCHOBAaHHbIE HA HCIIOJIb30BAHUH ITHX
TEOPEM;
- OIIPEZICIIEHUE CKAJIAPHOIO IPOU3BEIECHUS BEKTOPOB;
- YCIIOBUE MEPIEHAUKYIIPHOCTH HEHYJIEBLIX BEKTOPOB;
- BBIPAKEHUE CKAJIPHOI'O NPOU3BEICHMS B KOOPINHATAX U €r0 CBOWCTBA.
- METO/JBI PELIECHUS TPEYTOJIbHUKOB.
Ymers:
- 00BACHATH, YTO TAKOE YToJl MEX]ly BEKTOpaMH;
- IPUMEHATH CKaJISAPHOE IPOU3BEICHNUE BEKTOPOB IIPU PELICHUH F€OMETPUYECKUX 3a1au.
- CTPOUTH YIJIBI;
- IPUMEHATh TPUTOHOMETPUUYECKUU anmnapaT OpHU pEeLIeHUH 3a/1a4, BEIYUCIATh KOOPAUHATEI TOYKHU C
IIOMOIIBIO CUHYCA, KOCUHYCA U TAHT'€HCAa YIJIa;
- BBIYUCIIATH IUIOLIAb TPEYTOJIbHUKA I10 JBYM CTOPOHAM U YIUIy MEXIY HUMH;
- pelaTh TPEYroJIbHUKHU.

e CuHHYC UM KOCHHYC JIOOOro yria OT 0° g0 180° BBOAATCS C MOMOIIBI €IUHUYHON
MMOJIyOKPYKHOCTH, JOKa3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJUTCS €IIIE
onHa (opmylia mIIoOMAaAd TPEyrojibHHUKA (MOJIOBUHA HNPOU3BEJECHUS NBYX CTOPOH Ha
CHUHYC yTJla MEXAy HUMH). DTOT amnmnapar OPUMEHSIETCS K PEIICHUIO TPEYTOJILHUKOB.
CkansipHOE IIPOMU3BEJACHHE BEKTOPOB BBOJUTCSA KaK B (U3HKE (IIPOU3BEACHHUEC JJIUH
BEKTOPOB Ha KOCHUHYC yIJjia MEXAy HUMH). PaccMaTpuBaroTCs CBOMCTBA CKAJISIPHOTO
MPOU3BEAECHUSI U €ro NPUMEHEHHUE IPU PELUICHUU TeoMeTpuuecKux 3ajaad. OCHOBHOE
BHHMAaHUE CJEAYyeT YACJIUTh BBIpAOOTKE TMPOYHBIX HABBIKOB B MNPUMEHEHUU
TPUTOHOMETPHUYECKOTO anliapara Ipu pelieHUU T€OMETPUUECKUX 3aay.

YV
KommyHukaTuBHbIC:
Y4uThIBaTh pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAMHAIIMY PA3JIMYHBIX MMO3HUIINI B COTPYIHUYECTBE.

PerynsituBHeblie:
Bnocuth HEOOXOaUMBIE KOPPEKTUBHEI B IEUCTBUE TIOCJIE €TI0 3aBEPIIEHUSI HA OCHOBE y4éTa
XapakTepa cAeJIaHHBIX OIIHOOK.

Ilo3naBartenbHbIE:
Brnaners oOmum npuémom pemreHus 3aaad. OpueHTHPOBATHCS HA pa3HOOOpa3ue crnocoooB
pemeHus 3aaad.

5. JlinHa OKPYXKHOCTH U 1o aab Kpyra (12 4)

I[IpaBunpable  MHOTOYTOJNBHUKUA. OKpYy>XHOCTH, OIIMCaHHAsT OKOJO  TMPaBHIBHOTO
MHOTOYT'OJIbHUKA U BIIMCaHHasi B Hero. [locTtpoeHne npaBuiibHBIX MHOTOYTOJIbHUKOB. J[TnHa
OKpy>XHOCTH. [[momane kpyra.

Heab: pacmmputh W CHUCTEMATH3UPOBATh 3HAHUS y4yalIUXCSd 00 OKPYKHOCTAX H
MHOTOYTOJIbHUKAX.

3HATh ¥ MOHUMATD:
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- OIIPE/ICIICHUE ITPAaBUIILHOTO MHOTOYT OJIbHUKA,

- TEOpPEMbI 00 OKPY>KHOCTH, OITMCAHHOM OKOJIO IIPAaBUJIBHOTO MHOTOYT'OJIBHUKA, U OKPY>KHOCTH,
BIIMCAHHOW B IIPaBUJIbHBI MHOT'OYT OJIbHUK;

- (hOopMyJIBI AJIS BBIYMCIICHUS YIUIa, JIOLIAU U CTOPOHBI IPABUIBHOIO MHOTOYTOJIBHUKA U pajinyca
BIIMCAHHOW B HETO OKPYKHOCTH;

- (hOpMyJIbI AJTUHBI OKPYKHOCTH U AYTU OKPY’KHOCTH;

- (hopMyJIBI IUIOLIAIN KPYTa U KPYTOBOTO CEKTOPA,;

YMeTh:

- BBIYMCJISTH ILUIOUIAAU U CTOPOHBI PABUIIBHBIX MHOTOYT'OJIBHUKOB, PAINyCOB BIIMCAHHBIX U
ONMMCAHHBIX OKPYKHOCTEH;

- CTPOUTbH NPABUIIbHBIE MHOTOYTOJIbHUKH C IIOMOILBIO HUPKYJIS U JINHENKH;

- BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY JYTH OKPY>KHOCTH;

- BBIYHMCJITH IUIOMIAAb KPyTa U KPYTOBOI'O CEKTOPA.

e B Hagasle TeMBI JaeTcs ONpPEICIICHUE IIPAaBMJIIBHOIO MHOIOYIOJIBHHKA U
paccMaTpUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSIX, OIIMCAHHOM OKOJIO HPaBHIBHOTO
MHOTOYT'OJIbHUKAa U BOUCAaHHON B Hero. HeoO6xoaumo paccMOTpeTh MOHSTUS JJIMHBI
OKPY’>KHOCTH H IUIOIIaaAu Kpyra u (Gopmynbl st uX BbaucieHus. C ITOMOMIBIO
ONHMCAaHHOM OKPY>XHOCTH pELIaloTCsl  33Jadyd O  IIOCTPOCHUM IIPaBUIIBHOIO
LIECTUYTOJIbHUKA W MOPABWIBHOTO 2 N -yrojabHUKA, €CJIW JaH HOpPaBWIbHBIN N-
YroiabHUK. POpMyJibl, BBIPa)XKalOLIME CTOPOHY IIPaBUIBHOIO MHOIOYIOJIBHUKA U
paanyCc BIIMCAHHOM B HETO OKPYXXHOCTH 4Yepe3 paguyC ONHWCAHHOW OKpPY>XHOCTH,
HCIIOJIB3YIOTCSI PU BbIBOAE (OPMYJI JJIUHBI OKPYKHOCTHU M IUIOLIAAN Kpyra. BeiBon
ONMPAETCA HA HUHTYWUTUBHOE IIPEACTABJICHHUE O IIpeAese: IPU HEOrPaHUYECHHOM
YBEJIMYEHUM YHCJIA CTOPOH IPAaBUIBHOIO MHOIOYI'OJIbHHKA, BIIMCAHHOIO B
OKPY>KHOCTB, €ro IMEPUMETP CTPEMUTCS K JUIMHE PTOU OKPY>KHOCTH, a IUIOLIAJb - K
IUIOLIAaAX KPyra, OTPaHUYEHHOIO0 OKPYKHOCTBIO.

yvia
KoMmyHunkaTuBHbIe:
Konrtponuposate aelcTBUs NapTHEPA.
PeryasituBHble:
YuuThIBaTh NPaBUJIO B IIJIAHUPOBAHUHU U KOHTPOJIE CIOCO0A pEeLISHUS.
IIo3naBaTte/bHbBIE:

Bnanetrs o6mum npuémom pemieHus 3amad. CTPOUTH peueBO€ BBICKA3bIBAaHHWE B YCTHOM U
MHUCbMEHHOU dopme.

6. JBuskenust (8 4)
OtoOpakeHue TMIOCKOcTH Ha ceOs. [loustue naBmxkeHus. OceBas W IEHTpadbHas
cummetpud. [lapannensnbil nepenoc. I[lopopor. HanoxxeHust 1 ABM>XKEHUS.

eab: NO3HAKOMHUTH YyYaIUXCSl C TOHSTHEM JBM)KEHHUSI M €ro CBOWCTBaMHU, C

OCHOBHBIMH BHJIaMH JABMKEHUI, CO B3AUMOOTHOUICHUSIMH HAJIO)KEHUU U JIBUKCHUM.

3HATh M IOHMMATH:
- OIpeleIeHUE ABUKEHUSI U €T0 CBOMCTBA;
-TIPUMEPHI JIBMIKEHUSI: OCEBYIO M ILIEHTPAJbHYIO CHMMETPHH, IapajljieJbHBIN NEepeHoC U
IIOBOPOT;
- IpU ABHYKEHUHU JIt00as purypa nepexoauT B paBHYIO il pUrypy;
- DKBUBAJICHTHOCTb MOHSTUN HAJIOKEHUS U JIBUKEHUS

Ymern:
- OOBSICHSITH, UTO TaKO€ OTOOpa’keHHE TNIOCKOCTH Ha ceOs;
- CTPOUTH 00pa3bl GUTYp OPU CUMMETPUSIX, NTapAJIEIBHOM IIEPEHOCE U TOBOPOTE;
- peniaTe 3a1a4y C IPUMEHEHHUEM JIBUYKECHUH.
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e JIBW)KEHHE IUIOCKOCTH BBOJIMTCSI KakK OTOOpa)keHHue TMJIOCKOCTH Ha ceOs,
COXpPAHSIOIIEE PACCTOSIHUE MEXJIy ToukaMu. [Ipu paccMoTpeHUH BHUJIOB JABHKEHUM
OCHOBHOE BHHMAaHHE YACIISIETCS MOCTPOCHUIO OOpa3oB TOYEK, IPSIMBIX, OTPE3KOB,
TPEYTOJILHUKOB IPHU OCEBOM U LIEHTPAJIbHOW CUMMETPUSX, MMapajUIeIbHOM MepeHoce,
noBopoTe. Ha s3¢ddekTHpIXx mpumMmepax MNOKa3bpIBaeTCS MPUMEHEHHE IBHKCHUU IIpHU
pElLIeHUN TreoOMeTpHUYECcKUX 3ana4d. [loHsTHe Hallo)KEeHUsI OTHOCUTCSI B JaHHOM Kypce
K YHCJly OCHOBHBIX HOHATHUH. JlOKa3bIBa€TCsl, UTO MOHSITHUSI HAJIOXKEHUS U JBUKCHUS
SIBJISIFOTCSI PKBUBAJICHTHBIMU: JIFOOOE€ HAJIOXKEHUE SIBJISICTCSI ABM)KEHHEM ILIOCKOCTHU U
oOpatHO. M3yueHue NoKa3aTeIbCTBAa HE SIBJISIETCS OOs3aTEJIbHBIM, OJIHAKO CJIEAYET
paccMOTpPETh CBsI3b MOHATUN HAJTOXEHUS U JBUKCHUSI.

YV
KoMMyHnKaTHUBHbBIE:

KonTponupoarts neiicTBus mapTHEpa.
PeryasituBHbIe:

Y4uuThIBaTh MPaBUIIO B INIAHUPOBAHUU U KOHTPOJIE CIOCO0A PEIICHUS.
Ilo3naBaTenbHbIE:

Bmagete o6mmM npuémom pemieHus 3anad. CTpOUTh peYeBOC BBICKA3bIBAHWUE B YCTHOU M
MUCbMEHHOU (popme.

7. HavaJjbHBbIE CBeJIeHMs U3 cTepeoMeTpui (8 1)

IIpeamer crepeomeTpun. I'eomeTpHUecKre Tejla U MOBEPXHOCTH. MHOTOIpaHHUKH: IPU3Ma,
napauieICIuIe/ 1, TupamMuaa, GopMyJibl AjIsi BBIYUCICHUS NX 00beMOB. Teja 1 MOBEpXHOCTH
BpallleHus: MWIMHAP, KOHYyC, cdepa, map, ¢GOopMyJibl s BBIUUCICHUS WX IUIOMIAJICH
IIOBEPXHOCTEN U OOBEMOB.

Ieab: maTh HavYajabHOE MPEACTABICHUE O TEJaX W IOBEPXHOCTSIX B IPOCTPAHCTBE;
IMO3HAKOMHUTh Yy4YalluXCsd C OCHOBHBIMH (OpMyJIaMU JUISL BBIYUCIICHHS TUIOIIAACH
IIOBEPXHOCTEN U OOBEMOB TEII.

3HATH M IOHUMATh:
- YTO U3yYaeT CTEPEOMETPHS;
- UMETh TIPEJICTABIICHUE O TeJaX U MOBEPXHOCTSX B IMPOCTPAHCTBE;
- 3HaTh (POPMYJIBI I BRIYUCIICHHS TUIOIIA/ICH ITOBEPXHOCTEH 1 0OHEMOB TeJl.
YMeTh:
BBITIOJTHSTH Y€PTEKH T€OMETPUUECCKHUX TEII.

e PaccMoTpeHre TIpOCTEHINIUX  MHOTOTPAHHHKOB  (MPHU3MBI, TapajuielienuIea,
MUpaMUIbl), 2 TaKXKe TeJl U MOBEPXHOCTEH BpaimieHus (MUINHApaA, KOHyca, cdepsl,
mapa) MpPOBOJIUTCS HAa OCHOBE HATJISITHBIX MPEJICTaBICHUN. be3 mpuBIIeYeHUs] aKCHOM
crepeomeTpur. POpMyJbl A BBIYUCICHUS OOBEMOB yKa3aHHBIX TeJl BBIBOASATCS Ha
ocHoBe mnpuHnuna KaBambepu, (QoOpMysbl JUIS BBIYHUCICHHS IUJIOMAAe OOKOBBIX
MMOBEPXHOCTEW LUIMHApPAa W KOHycCa TIIOJyYarTCsl C TOMOIIBIO pPa3BEepTOK OTHUX
MoBepXHOCTEH, hopmya mromnaau cepsl npuBoUTCS 6€3 000CHOBAHUS.

yvia

KommyHukaTuBHbIC:
YUuThCS BBITOJHATH Pa3IMYHbIC POJTU B TPYIIE (JIUAepa, UCIIOTHUTENS, KPUTHKA).

PerynsTuBHblie:
VYYuTBHIBaTh MPABUJIO B TUIAHUPOBAHUHM M KOHTPOJIC CITOCO0A PEIICHUS;, YIUThCS IUIAHUPOBAThH
y4eOHYIO JIeATEIBHOCTh Ha YPOKE.

ITo3HaBaTebHBIE:
Bnanetrs o6mum npuémMoM pemieHus 3anad. CTpOUTh pedeBO€ BBICKAa3bIBAHWE B YCTHOU U
MUCbMEHHOU opme.
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8. O0 akcuomax reomeTpum (2 4)
Becena 06 akcromax 1Mo reoMeTpHH.
Ieab: nate 6ojee riryboKoe IIPEACTABIICHHE O CHCTEME aKCHOM IUIaHUMETPHU H
aKCHOMAaTUYECKOM METOJIE.
3HATh M IOHUMATh:
- aKCHOMATHYECKOE MTOCTPOCHUE TCOMETPHH;
- OCHOBHBIE aKCHOMBI €BKJIHI0OBOI reoMeTprH, reoMeTpun JIobaueBCKOro.

e B pnanHOIl TemMe paccka3bIBaeTCsl O Pa3IMYHBIX CHUCTEMax aKCHOM TIE€OMETpHUHU, B
YaCTHOCTH O PA3JIUYHBIX cHOCO0ax BBEIECHMUS MOHSITHS paBeHCTBA (GUTYP.
YV

KomMMyHukaTuBHbBIE:

JIOHOCHUTBH CBOIO MO3UITUIO J0 APYTUX: ODOPMIIATE CBOIO MBICITh B YCTHOW U TUCHbMEHHOW PEUH.
PeryasitTuBHble:

OcCyIecTBISITH UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 110 PE3YyJIbTaTy.
Ilo3naBaTenbHbIE:

I[TpoBOONUTE CpaBHEHHE, CEPHUAITHIO U KJIACCU(DUKAIIUIO 10 3aITaHHBIM KPUTSPHUSIM.

9. IloBTOpenue. Pemenue 3agad (6 4)
3akpenieHne 3HaHUM, YMEHUN U HaBBIKOB, OJYUYEHHBIX Ha YpOKax IIO JJaHHBIM TeMaM (Kypc
reoMeTpuu 9 kiacca). YMeHue paboTaTh ¢ pa3IMdYHBIMU UCTOYHUKAMHU UH(GOPMALIUH.

Iean: IToBTOopeHue, o0oOIMIEeHHEe U cUCTEMaTU3allUsl 3HAaHUM, YMEHUN U HaBBIKOB 3a
Kypc reomeTpun 9 knacca. [logroroska k I'A.
Ymers:
- OTBEYATh Ha BOIIPOCHI 110 U3YYECHHBIM B TEYEHHUE T'OJ]a TEMaM;
- IPUMEHSTH BCE N3YUCHHBIE TEOPEMBI IIPU PELLIEHUH 3a/1a4;
- pelaTh TECTOBbIE 3a/1aHUsI 0A30BOT0 YPOBHS;
- pelaTh 3aJa4y NOBBILIEHHOTO YPOBHS CJIIOKHOCTH.

YV

KommyHukaTuBHbIe:
VY4uuThIBaTh pa3HbIE MHEHUS U CTPEMMUTHCS K KOOPAWHALMM PA3JIMUYHBIX MO3ULIHNA B COTPYAHHUYECTBE.
CrnymaThs Ipyrux, NbITaTbCsl IPUHUMATh APYTYIO TOUKY 3PEHHS, ObITh TOTOBBIM U3MEHUThH CBOIO TOUKY
3pEHUs.

PeryasituBHble:
Ocy1iecTBIATh UTOTOBBIM U MOLIATOBBIM KOHTPOJIb MO pe3ynbTaTy. BHOCHTH He00X0auMBbIe
KOPPEKTHBBI B IEUCTBUE TIOCTIE €T0 3aBEPLICHUS HA OCHOBE yuéTa XapakTepa CAeNaHHBIX OLIMOOK.

Ilo3HaBaTe/ILHBIE:

[TpoBOIUTH CpaBHEHUE, CEPUAITHIO M KIIACCU(DUKAIUIO 110 33JaHHBIM KPUTEPHUSIM. AHATH3UPOBATh
YCJIOBHSI ¥ TpeOOBaHUS 3a/1a4.
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KAJEHIAPHO-TEMATHYECKOE
IJIAHUPOBAHUE YPOKOB

o reoMeTpuH B 9 Ki1acce

Ilporpamma: ®enepanbHas 00pasoBaTelbHas IPOrpaMMma OCHOBHOTO obmero obpazoBanus, ®PI'bHY HHCTHTYT CTpaTeruu
pasBuTHst 06pazoBanus, Mocksa, 2022rox

Vuebunk: [eomerpus 7-9: yueGHUK 1yist 00Ie00pa3oBaTeNbHIX YIPeKICHHH (C.A.AtanacsH , B.®.bytysos, C.b.Konomies,
1. K. Ilozmsx, M.N.JOauna). M: Ilpocsemenue, 2012r.

KonuuecTBo VIeOHBIX YAaCOB 110 YU4EOHOMY TUIaHy:
ol 34
HEJIEJIA 1
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®Gammmms Epiiosa
Nwms Wpuna
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Hara no Hara No Tema ypoka Byl yueOHOM Buast TpeboBanus K ypOBHIO
JIaHy dakTu- | ypoka JIeATEIbHOCTH KOHTPOJIS MOATOTOBKH
yeckast oOyJaromuxcs
1. BBonnoe nmosropenue (2 4 + 1 u k/p)
1 IToBTOpenue marepuana 7-8 kinacca | MHauBuayanb @0 3HATH U NOHMMATH:
Hasi paboTa MOHATHS: MeJlaHa, OMCCEKTPHCA, BHICOTA, TPEYTOJIbHUKA,
2 [ToBTOpEeHue matepuana 7-8 kiacca Pemenue WP, UPK | mapamienorpaMm, Tpamneuus, pomo, KBajapar.
IIPUMEPOB C YMmern:
KOMMEHTHUPOBA BBINOJIHATH 33/1a4n U3 pa3nenoB Kypca VIII kiacca,
HUEM UCIOIIB3Ys Teoputo: Teopema [ludaropa, cBoiicTBO
3 JIMarHoCTHYECKask KOHTPOJIbHAS T3 CpeIHEH JIMHUU TPEYroJbHUKA, (DOPMYIIBI BBIYUCIICHUS
paboTa 1Mo TEeKCTy aJMUHUCTPAIIUU IJIOIAIM TPEYTOJbHUKA; CBOMCTBA, MPHU3HAKU
napajiesiorpaMma, pom0a, MpsiMOyroJIbHHKA.
2. I'nasa IX. BekTtopsl (8 1)
4 §1 Ilonarue BekTOpa Pabora ¢ @O, NP 3HaTh ¥ IOHUMATh:
[Tonsitue BexTOpa. PaBeHcTBO Y4eOHUKOM MOHSITUSI BEKTOPA, HYJIEBOT'O BEKTOPA, JUIMHBI BEKTOPA,
BEeKTOpOB. OTKJIaIbIBAaHUE BEKTOPA KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB.
OT JAaHHOW TOYKH. 11.76-78 YMmeTh:
OTKJIAJIBIBATh BEKTOP OT IaHHOM TOYKH.
5 §2 CnoxxeHue U BHIYUTAHUE CocraBnenue OCP, T3 3HATh M MOHUMATD:
BEKTOpPOB OTIIOPHOT'0 - oTiepaluy HaJl BEKTOPaMH B TEOMETPHUECKOl opme
CyMMa 1ByX BEKTOPOB. 3aKOHBI KOHCIIEKTa (TIpaBMIIO TPEYTOJbHUKA, TPABUIIO MTapajUieJiorpaMma,
cioxxeHust BekTopos. [IpaBuio MPABUJIO MHOTOYTOJIbHUKA, TTPABHUIIO MIOCTPOCHUS
napauiesiorpamMma. 1.79-80 Pa3HOCTH BEKTOPOB U BEKTOPA, MOJYUAIOIIETOCS TTPH
6 CymMa HECKOTTbKHUX BEKTOPOB. YyeOHnas dO YMHOXXEHHH BEKTOpa Ha YHUCIIO);
m. 81 MpaKTUIecKast - 3aKOHBI CJIOKEHUSI BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
pabota YHUCIIO;
7 Brruuranue BeKTopoB. 1.82 Pemenue nap - popMyJTy 11 BBIYUCIEHHS CPEIHEN JIMHUU TPANELUH.
IIPUMEPOB C Ymers:
KOMMEHTHPOBA - I0JI30BATHCS TIPABHIIAMH TPU TTOCTPOSHUN CYMMBI,
HUEM Pa3HOCTH BEKTOPOB; BEKTOPA, MOIYHAIOUIErOCs MpU
8 §3 YMHO)KEHME BEKTOpa HA YUCIIO. CocraBnenue OoCP YMHO>XE€HHUU BEKTOPA Ha YHUCIIO;
[IpuMeHeHne BEKTOPOB K PEHICHUIO OIIOPHOTO - IPUMCHATH BEKTOPBI K PCHICHUIO 3a/1a4;
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3a/1a4. Y MHO)KEHHE BEKTOpa Ha KOHCIIEKTa - HaXOJUTh CPEAHIONO JINHUIO TPEYTOJIbHUKA;
yucIio 1.83 packKiiapIBaTh BEKTOP.
9 Pemrenue 3agau. NuauBunyans NPK
Has paboTa ¢
CaMOOIIEHKOH
10 [IpuMeHeHnEe BEKTOPOB K PELICHUIO Pewmenne I1P
3ajad4. .84 MPUMEPOB C
KOMMEHTHUPOBA
HUEM
11 | CpenHsist tuHUSA Tpanenuu. 1.85 CocraBnenue @0
OTIOPHOTO
KOHCIIEKTa
3. T'naBa X. Metoa xkoopaunar (10 )
12 §1 Koopnunatel BekTOpa Pabora c 1P 3HATH U IOHUMATH:
Pa3noxxenue BekTopa 1o 1BymM y4eOHUKOM, - IEMMY U TEOpPEMY O Pa3JI0kKEHUH BEKTOpa MO ABYM
HEKOJJIMHEapHbIM BEKTOpaMm. 11.86 COCTaBJICHUE HEKOJJIMHEApHBbIM BEKTOpaM;
OTIOPHOTO - IOHATHE KOOPAUHAT BEKTOpa; MpaBuia IeHCTBUI Hall
KOHCIEKTa BEKTOPAMHU C 33JJaHHBIMU KOOPAMHATAMU;
13 | Koopaunatsl BekTopa. .87 dO - IOHATHUE PAJANYC-BEKTOPA TOUKH;
14 §2 Ipocreiimue 3a1a4n B VuebOHas T - (hopMyIIBI KOOPJIMHAT BEKTOpA Yepe3 KOOPIUHATHI €T0
KOOpPIMHATAX npaKTHYecKas KOHIIa M Havasla, KOOPJAWHAT CepeHbI OTPE3Ka, JIIUHBI
CBs3b MeXly KOOpAMHATAMHU pabota BEKTOPA U PACCTOSIHUS MEXKIY ABYMs TOUKAMU;
BEKTOpa U KOOpJAUHATAMHU €TI0 - YpaBHEHHUS OKPYKHOCTH M MPSIMOI, ocell KOOpIMHAaT.
Havaja ¥ KOHIIA. I1.88 YMeTh:
15 | Ilpocreiimme 3aga4n B NunuBunyans HJIP - pacKJIaJpIBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM
KoopauHaTax 1.89 Has paboTa ¢ BCKTOpaM;
CaMOOIICHKOI - HaXOJIUTh KOOPJIUHATHI BEKTOPA,
16 | §2 YpaBHEHHE OKPYKHOCTHU U CocraBnenue OCP, T3 - BBIIOJIHATE JICHCTBHSA HaJl BEKTOPAMH, 3aJaHHBIMH
psAMOI OIIOPHOT'O KOOpAnHaTamu;
YpaBHEHHE JIMHUU HA TIJIOCKOCTH. KOHCIIEKTa - PeIIaTh MPOCTEHIINE 3a/1a91 B KOOPANHATAX
YpaBHEHHE OKPYKHOCTH. 11.90-92 WCIOJIb30BATh UX MPU PeIIeHUH 0oJiee CI0XKHBIX 33/1a4;
17 | YpaBHeHus okpyxHOCTH. Pemenue Pewenue JP3 - 3aMUChIBATh YPABHEHHS NPSMBIX H OKPYXHOCTEH,
3aj1au. TIPHMEPOB C UCMOJIb30BATh YPABHEHUS MPH PEIICHUH 3a]a4;
KOMMEHTHUPOBA - CTPOUTH OKPYKHOCTH U MIPsIMbIE, 3aaHHbIE
HUEM YpaBHEHUSIMU.
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18 | YpaBHeHue npsimoi. Pemienue Pewenne T
3aaq MIPUMEPOB C
KOMMEHTHPOBA
HUEM
19 Pemenue 3amay. 3AUYET Ne 1. NunuBunyans HJ1P
Has pabota ¢
CaMOOIICHKOH
20 | Pemenwne 3amad. NunuBunyans HNPK
Has pabora ¢
CaMOOLICHKOM
21 | Konmponvuas paboma Ne I no YyeOnas OIIN
meme «Memoo kxoopounamy. MpaKkTU4ecKas
pabora
4. I'naBa XI. CooTHOIIIEHUS] M€Ky CTOPOHAMM U YIJIaMH TpeyrojabHuka. CkajsipHoe npou3BeieHne BeKTopoB. (11 yacos)
22 §1 Cunyc, KOCMHYC U TaHT€HC yrija Pabora c 3HaTh M IOHUMATH:
Cunyc, KOCHHYC, TAHTEHC YIJIa, y4eOHHKOM - IIOHATHUS CUHYCa, KOCUHYCA U TaHT'€HCa JJIS1 YIJIOB OT 0°
OCHOBHOE TPUTOHOMETPHYECKOE 710 180°:
TOXKACCTBO - OCHOBHOE TPHT'OHOMETPHUYECKOE TOKJIECTBO;
n. 93, 94 - opmybl IpUBEICHNUS;
23 | ®opmynsl npuBeaeHus. opmyibl CocraBnenue @0, CP - (pOPMYJIBI JUIS BBIYUCIICHHS KOOPIHHAT TOUKI
JUTSI BBIYMCTIEHUSI KOOPJAMHAT TOYKHU OTIOPHOTO COOTHOLLICHHS MEXK/y CTOPOHAMH U YIIaMH
1. 94, 95 KOHCIIEKTa TPEYrONbHHKA:
24 §2 CooTHOIIIEHUST MEKTY Pabota c ocCp - TeopeMy O ILIOIIA/M TPEYTroIbHHKA;
CTOpOHaMH U yriiaMu Y4EOHUKOM, - TEOPEMBI CHHYCOB U KOCUHYCOB U H3MEPHUTEIbHBIE
TpEYTOJILHHUKA. yueOHast paboThl, OCHOBaHHBIE HA UCTIOIB30BAHUU ITUX
Teopema o miomaau MpaKTU4ecKas TEopeM;
TpeyroiabHUKOB. Teopema CHHYCOB pabora B - ONPENICIICHUE CKAAPHOTO IPOU3BEACHUS BEKTOPOB;
.96, 97 Hapax - YCJIOBHE NEPIEHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB;
25 Teopema kocuHycoB 11. 98 NunuBunyans nap - BBIPQXKEHUE CKAISIPHOTO NMPOU3BEICHHS B KOOPAUHATAX
Has pabora ¢ M ero CBOHCTBA.
CaMOOLICHKOM - METO/BI PELICHUS TPEYTrOJIbHUKOB.
26 Pemrenue TpeyroibHUKOB 11. 99 DO YMeTh:
27 | U3smeputenbubie padotsl 1. 100 VYyeOHnas T - O0BSICHATD, YTO TAKOE YTOJI MEX1Y BEKTOPAMU;
MpaKTU4ecKas - MPUMEHSTH CKaJISIPHOE MMPON3BEICHUE BEKTOPOB MPHU
pabora
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28 §3. CkansipHoe pOU3BEAECHUE NuauBunyans HNPK pELIEHUH T€OMETPUYECKUX 3aay.
BEKTOPOB Has pabota ¢ - CTPOUTBH YTJIbI;
Yron mexay Bekropamu. . 101 CaMOOIICHKOU -  IIPUMEHSTH TPUTOHOMETPHYECKHN ammapar IIpH

29 | CxansspHOE pOH3BEICHUE NunuBugyans I1P pelieHun 3axad, BBIYUCIATH KOOPAMHATHI TOYKH C
BEKTOPOB B KOOPJUHATAX U €T Hasi pabota ¢ MIOMOIIBIO CHHYCA, KOCUHYCA U TAaHTeHCa yIJa;
cBoiicta 11.102, 103 CaMOOLICHKOM - BBIYUCJIATH IUIOLIAb TPEYTOJIBHUKA 10 JBYM CTOPOHAM

30 | CpoiicTBa CKaJIsIPHOTO Yuebnas JP3 U YTy MEX]ly HUMU;
npousBenenus m.104 MpaKTUyecKas - peuaTh TPEYroJbHUKH.

pabora

31 [IpuMeHeHne CKaJIIpHOTO Pewmenne T
MIPOU3BE/ICHUS BEKTOPOB K IPUMEPOB C
pEeLIeHHUIO 3a/1a4. KOMMEHTHPOBA

HUEM

32 | Kommponvuas paboma Ne 2 no Ol
meme « CoomHouenuss MexHcoy
CMOPOHAMU U YelaMU
Mpey2oIbHUKAY.

5. T'napa XII. /lnuHa OKPYXHOCTH M 1106 Kpyra (12 v)

33 §1. IlpaBuiibable MHOTOYTOBHUKH. | CoCTaBieHUE ®0, T3 3HaTh U IOHUMATh:

[IpaBUIBbHBIN MHOTOYTOJIBHHK. OTIOPHOTO - OIlpeeNIeHNEe MPABUIIBHOIO MHOTOYTOJIbHUKA;
OKpy>KHOCTb, OTIMCAHHAsl OKOJIO KOHCIIEKTa - TEOpEMBbI 00 OKPYKHOCTH, OIIMCAHHOMN OKOJIO
MPaBHJIBHOTO MHOTOYTOJIbHHUKA MPaBHUJIBHOTO MHOTOYTOJTbHHUKA, U OKPYKHOCTH,
n. 105-107 BIIMCaHHOW B MPAaBWIbHBIA MHOI'OYT OJIbHUK;

34 | ®opMyIibl 17151 BEIYUCICHUS PaGora ¢ NPK - (opMyIIBI U1 BEIYUCTCHUS YTIIa, IOMAAN U CTOPOHBI
IJIOLIA/IA TPaBUIILHOTO Y4EOHHKOM MPaBHUJIBHOIO MHOTOYTOJIbHUKA U pajunyca
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U BIIMCAHHOW B HETO OKPYKHOCTH;
paanyca BIMCAaHHON OKPY>KHOCTH - (popMyJIBI JUIMHBI OKPY’KHOCTH U AYTH OKPYKHOCTH;

n. 108 - (hopMyIIBI TIIOIAAM KPYTa U KPYTOBOTO CEKTOPa;

35 | Pemenue 3aa4 Ha BHIYMCIICHUE Permenne @0

IJI0ILIa I, CTOPOH MPABUIIBHOTO IIPUMEPOB C Ymern:
MHOTOYTOJIbHUKA U PAJINyCOB KOMMEHTHPOBA - BBIYMCIIATH TUIOMIAIU U CTOPOHBI MTPaBUIIbHBIX
BIIMCAHHOM U OMMCAHHOMN HUEM MHOTOYTOJEHUKOB, PaJINyCOB BIUCAHHBIX U
OKPYKHOCTH. OIMCAaHHBIX OKPYKHOCTEH;

36 [TocTpoeHune npaBUIbHBIX NunuBunyans Hap - CTpOUTb IpaBHUIbHBIC MHOTOYT'OJIbHUKH C IOMOIIbIO

MHOT'OYTOJIbHUKOB 11.109

Hasi paboTa ¢

LUAPKYJIS U JINHEWKY;
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CaMOOIIEHKOI - BBIYMCIIATH JJIMHY OKPY>KHOCTHU, JJIUHY JyTH

37 §2. JlivHa OKPY>KHOCTH U IIJIOLIAAb Pewmenne OKPYKHOCTH;

Kpyra IIPUMEPOB C - BBIYHCIIATH IUIOMNIA/Ib KPyTa U KPYTOBOT'O CEKTOpa.
JlinHa okpyxHOCTH. 11. 110 KOMMEHTHPOBA
HUEM

38 | [Inomanp kpyra. [Lnomane YyeOHas OCP

KpyroBoro cekropa. m. 111, 112 MpaKTUyecKas
pabora B
napax

39 | Pemenwue 3a1a4 mo TemMe riaBbl YyeOHas NPK
«/lnHa OKpYKHOCTH U TUIOIIAh MIpaKTU4ecKas
Kpyray. paboTa

40 Pemenue 3amau YuyeOHas DO

MIpaKTUIeCKast
pabora
41 | Pemenue 3anau. 3SAUET No 2. I1P
42 Pemenue 3anau NunuBunyans AP3
Has pabora ¢
CaMOOILICHKOM
43 Pemenue 3amau YueOHas
TIpaKTUIeCcKas
pabota

44 | Konmponavuas paboma Ne3 no OITN
meme «/[nuHa okpyscHocmu u
naowadb Kpyeay

6. I'naa XIII. /IBu:kenns (8 u)

45 §1 IouaTrue ABMKECHUS Pa6ora ¢ T3 3HATh U MOHUMATh:
OTtoOpaskeHue MIOCKOCTH Ha ceOsl. y4eOHUKOM - ompeeneHue ABUKEHHUS U €r0 CBOMCTBA,;
[Tonsitue nermxenus. OceBas u -TIPUMEPHI JIBUKCHUS: OCEBYIO U IICHTPAITLHYFO
[[EHTPaTbHAs! CAMMETPUH. CUMMETpPHH, MapaJUICIILHBIN IEPEHOC U TIOBOPOT;
n. 113-115 - IIpU ABHYKEHUHU JI100as purypa nepexogur B

46 §2 IlapannenbHblid IEPEHOC U PaboTa ¢ OCP paBHYyIO el purypy;

MOBOPOT YIeOHUKOM, - DKBUBAJICHTHOCTH MOHSITHU HAJIOKCHUS U
[TapannensHslii nepenoc n. 116 yueOHas JIBUYKCHUS
MpaKTUYeCcKas YMmerh:
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pabora B

-OOBSICHAITh, YTO TaKO€ OTOOpaK€HHE TUIOCKOCTH

napax Ha ce0bsi;
47 | IToopor 1. 117 CP -cTpouTh 00Opa3pl GuUryp ImNpu CHUMMETPUSIX,
48 Pemenue 3anau Pemenue HPK napauieIbHOM IIEPEHOCE U ITOBOPOTE;
IIPHUMEPOB C - peuiaTh 3aJ1a4u C IPUMEHEHUEM JIBU>KCHUU.
KOMMEHTHUPOBA
HUEM
49 Pemnrenue 3anau NupuBunyans JP3
Has pabora ¢
CaMOOLICHKOM
50 Pemenue 3amau YuyeOHas DO
MIpaKTUIeCKast
pabora
51 3ader 1o Teme «/[BrKeHus . VYyebnas CP
3AYET Ne 3. MpaKTuyeckas
pabora
52 | Kommponvuas paboma Ne 4 no OIIN
meme: «/]eusicenusny
7. 'naBa XIV. HauyajibHble cBeleHus U3 cTepeomMeTpuH (8 4acoB)
53 §1 MHororpaHHuKu Pabora ¢ T3 3HATh U IOHUMATh:
[IpenMer crepeomeTpun YIeOHUKOM -4TO U3yYaeT CTCPECOMETPUSI;
n. 118. Muororpannuk. [Tpusma. -UMETh MPEICTaBICHHUE O TejaX U MOBEPXHOCTSIX B
[Mapamnenenunen IIPOCTPAHCTBE;
m 119-121 -3HaTh (OPMYIIBI MJIsI BBIYUCICHHUS TUJIOMIAAeH
54 O6mwem Tenma 1. 122 YueOHas OCP MOBEPXHOCTEH U 0OOHEMOB TEII.
MpaKTU4ecKas Ymers:
pabora B BBITIOJTHSITh YEPTEIKU TEOMESTPHUUICCKUX TEII.
napax
55 | CpoiicTBa MPSMOYTOIBHOTO CocraBnenue np
napasuieNenuneaa OTIOPHOTO
m. 123 KOHCIIEKTa,
56 [Mupamupa n. 124 Pemenue HNPK
MIPUMEPOB C
KOMMEHTHPOBA
HUEM
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57 §2 Tena u MOBEPXHOCTH BpAILCHUS PaboTa c @0
Hunusgp no. 125 y4eOHUKOM
58 | Konyc m. 126 YueOnas ocCp
MpaKTUIeCKast
pabora
59 | Chepanmap m. 127 WupuBuyans T3
Has pabora ¢
CaMOOLICHKOM
60 | 3AUET Ne 4 JP3
8. O6 akcuomax reomerpuu (2 9)
61 | OO0 akcromax IUIaHUMETPHUU Pabora c 0l0) 3HATH U IOHUMATH:
y4eOHUKOM - aKCUOMAaTHYeCKOe MOCTPOEHUE TeOMETPHUH;
62 | O0 akcromax IUIaHUMETPHUU ®0 - OCHOBHBIE aKCHOMBI €BKJIMIOBOI T€OMETPHH,
reomerpun JloGaueBckoro.
9. lloBTOopenue. Pemenue 3aaau (6 1)
63 IToBTOpenue. Pemenue 3amauy. Pemenue nap YMeTh:
IPUMEPOB C - OTBEYATH Ha BOMPOCHI 110 U3YYCHHBIM B TCUCHHUE I0/1a
KOMMEHTHPOBA TeMam;
HUEM - MPUMEHSTH BCE H3yYCHHBIC TCOPEMBI TIPH PEIICHUN
64 IToBTOpenue. Pemenue 3amay. NunuBunyans JIP3 3aja4;
Hasi pabora ¢ - pelIaTh TECTOBBIC 3a/IaHMs 0A30BOTO YPOBHS,
CaMOOIIEHKOM - pemiaTh 3aJja4y MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.
65 | [ToBTopenwue. Pemenwue 3amad. YyeOHnas T
MpaKTU4ecKas
pabora
66 | HUmoecosas koumponvhas paboma OIT1
67 [ToBTOopenue. Pemienue 3a1ay. YueOHas CP
TIpaKTUIeCcKast
pabota
68 [ToBTopenue. Pemenne 3amay. Pemenne HMPK
MIPUMEPOB C
KOMMEHTHPOBA
HUEM
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OCP - obyuaromas caMmocTosiTebHast paboTa
JP3 — nuddepenmpoBanHOe perieHne 3a1a4d
®O- ppoHTATBHBII ONpOC

NP — uaauBuayaibHas paboTa y TOCKU

T3 — TBOpueckoe 3a1aHue

WNPK — unauBuayansHas paboTa o Kaproukam
CP — camocTosiTenbHas pabota

[TP — mpoBepounas pabota

T — TecroBas pabora

OIIN - ®poHTANBHBIN THCBMEHHBIM KOHTPOJIb
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I[Mpunoxenue k padoyeil mporpamme

IIpumepHbIe KOHTPOJIbHbIE PA0OOTHI

KonTpoasnasi padora Ne 1
MeToa KoOpaAUHAT
BapuanTt 1

1.Haitnure koOpAMHATHI U JJIMHY BEKTOpa a, eciua = b+ % ¢,b {3; —2} ,C {—6; 2} .

2. Jlausl koopauHaThl BepiiuH Tpeyroibauka ABC: A (-6; 1), B (2; 4), C (2; -2).

JHokaxuTte, uto TpeyroibHuk ABC paBHOOEIPEHHBII, ¥ HAWUTE BHICOTY TPEYroJbHHUKA,
MIPOBEICHHYIO U3 BEPIIMHBI A.

3. OKpyKHOCTb 3aJ1aHa ypAaBHCHHEM (X —1)2 +y? =9. Hanmure ypaBHeHHE OPAMOI, IPOXOAsIIEH

4epe3 e€ LEHTP U MapauieIbHOW OCH OpJMHAT.

KonTpoasHnas padora Ne 1
MeToa KOOpPAUHAT
Bapuant 2

1.HaiiauTe KoOpAMHATH U IIHHY BekTopa D, eciub = %6 —-d,c {-3;6}, d {2;-2}.

2. Jlaubl koopauHaThl BepiinH yetbipexyronbauka ABC D: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hoxkaxwure, uro ABCD — npsMoyroiasHUK, 1 HAIUTE KOOPAUHATH TOUYKH [IEPECECUCHUS €TO
UaroHayIeH.

3. OKpYXHOCTb 3aJ1aHa ypaBHEHHEM (X +1)2 +(y- 2)2 =16. Hanuiure ypaBHEHHUE NPSIMOH,

MPOXOJAIICH Yepes e€ IEHTP U MapaieIbHONH ocH abciucc.

KonTpoJsbnas pabora Ne 2

CooTHOLIEHHSI MEKAY CTOPOHAMM M YIVIaMH TPeyroJbHUKA.

CkaJisipHOe Ipou3Be/leHIe BEKTOPOB.

Bapmnanr 1

1. Haiinute yron mexay mydom OA u mojoxuTenbHo# monyockto Ox, eciu A(-1; 3).

2. Pemure tpeyronsauk ABC, ecnn /B =30°, ZC=105",BC = 3\/§CM.
3. Haitnute xocunyc yrina M tpeyronsuuka KLM, ecn K(1; 7), L(-2; 4), M(2; 0).

KonTpoJsbnas pabora Ne 2

CooTHOLIEHUSI MEKAY CTOPOHAMM M YIVIaMH TPeyroJbHHUKA.

CkaJisipHOe Ipou3Be/leHle BEKTOPOB.

Bapmuanr 2

1. Haiiaure yron mexnay nydom OB u nonoxutensHoi nomyockto Ox, ecnu B(3; 3).

2. Pemute tpeyronsauk BCD, ecnmn /B =45", /D =60°,BC = «/§CM.
3. Haiinute xocunyc yria A tpeyronpauka ABC, eciiu A(3; 9), B(0;6), C(4;2).

KontpoabHnas padora Ne3
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JJIMHA OKPYKHOCTH M IJIOIAAb Kpyra

BapuanTt 1

1. IlepumeTp npaBUIBHOIO TPEYTOJIBHUKA, BIMCAHHOTO B OKPY)KHOCTb, paBeH 45 cMm. Halinure ctopony
MIPaBUIILHOTO BOCBMUYTOJIbHHKA, BIUCAHHOTO B Ty K€ OKPY’KHOCTb.

2. Haiigure momaap Kpyra, €Ciiy IUI0IIa (b BIMCAHHOTO B OITPAaHUYHBAIOILYIO €I0 OKPYKHOCTh
KBaJipaTa paBHa 72 I[MZ.

3. HalMTe JUIMHY JyTH OKPYKHOCTH paaryca 3 cM, eciiu €€ rpaaycHas mepa pasaa 150°,

KonTposbnas padora Ne3

JJIMHA OKPY’KHOCTH U IJIOIIAb KpPyra

Bapuanr 2

1. TlepumeTp mpaBUIBHOTO MIECTUYTOJIBHUKA, BHIUCAHHOTO B OKPYKHOCTh, paBeH 48 cM. Haiioure
CTOpPOHY KBaJ[para, BHUCAHHOI'O B Ty € OKPY’KHOCTb.

2. Haligute 1uiMHY OKpPY>KHOCTH, €CJIM IJIOLIA1b BIIMCAHHOTO B HEE MPABUIILHOTO IIECTUYTOJIbHUKA

paBHa 72\/§CM2.
3. Haiimure muromma/ s KpyroBoro CEKTopa, eciiv rpajaycHas Mepa ero ayru pasHa 120°, a pamuyc kpyra
paBeH 12 cM.

KonTpoasnas padora Ned

JABukenust

BapuanTt 1

1. Jlana tpamnenus ABCD. Iloctpoiite purypy, Ha KOTOPYIO OTOOpa)kaeTcsl 3Ta Tparnenus npu
CUMMETPHUU OTHOCUTEINIBHO MPSMOii, cofepxaiieii 60koByro cropony AB.

2. 1Be okpyxxHocTH ¢ neHTpamu O1 u Oy, paguychl KOTOPHIX paBHbIL, epecekaroTcs B Toukax M u N.
Yepes Touky M npoBenieHa npsimasi, napamiensHas O10; 1 nepecekarolas OKpyKHOCTb ¢ HeHTpoM O3
B Touke D. Mcnonb3ys napanenbHblil nepeHoc, JoKaxkuTe, yeTbipexyronbHuk O1MDO; sBnsercs
HapaiesiorpaMMOM.

KonTposbnas padora Ned

JABuKkeHust

Bapmuanr 2

1. Jlana tpanenus ABCD. Iloctpoiite ¢purypy, Ha KOTOPYIO OTOOpa)kaeTcst 3Ta Tpanenus npu
CUMMETPHUH OTHOCUTEIILHO TOUKH, SIBIIsitolIeiics cepenHoil 60koBoii ctopons! CD..

2. Han mectuyronbHUK A1A2A3A4A5A6. Ero croponbt AjAs u AgAs, ApAzn AsAg, AzAs 11 AgAg
MONapHO PaBHBI U MapajuieNnbHbl. Mcnonb3ys HEeHTpaIbHYI0 CAMMETPHIO, JOKAXKHUTE, YTO AUArOHAIH
A1A4, A2As, A3Ag TaHHOTO MIECTUYTOJIBHUKA TIEPECEKAIOTCS B OJTHOM TOUKE.

Hrorosasi KOHTpOJILHAsI padoTa
Bapuanr 1
1. B tpeyronsauke ABC Touka D — cepennna cropons! AB, Touka M — Touka nepeceueHust MeMaH.
a) Bripasute BekTOp MD 4yepe3 BEKTOPBI MAu MB u BekTop AM uepes BekTopsl AB AC.
0) Haiinure ckanspHoe Mpon3BecHUE AB-AC ,ecmu AB=AC=2,/B=75".
2. Jaubl Touku A(1; 1), B(4; 5), C(-3; 4).
a) Jokaxwure, yTo TpeyroabHUK ABC paBHOOEIPEHHBINH U PSIMOYTOJIBHBIN.
0) Haitnure nmuay menuansl CM.

3. B tpeyroneanke ABC ZA =a >90°, /B = £, Beicota BD pasna h.
a) Haitnure cropony AC u paguyc R onucanHoi OKpyKHOCTH.
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0) Beruncnute 3nadyenue R, ecin o =120°, =15, h = 6em.

4. Xop/aa OKpy>KHOCTH paBHa a u crsrusaet ayry B 120°. Haiinure: a) mmuny ayru; 6) miomniaib
CEKTOpPa, OTPaHUYEHHOI0 3TOM Tyroil U AByMs paguycaMH.

HTorosasi KOHTpoJIbHaAsE padoTa
Bapuanr 2
1.B napalienorpaMme . ABCD nuaronanm [IEPECEKAIOTCA B TOUKE 0.

a) Beipazute BekTOp oC 1epe3 BEKTOPBI A ABu BC u BEKTOP OD gepes BekTopsl AB u AD.
0) Haiinure ckansipHoe Npou3BeaCHUE AB-BC, ecu AB=2BC =6, /A =60".

2. ausl Touku K(0; 1), M(-3; -3), N(1; -6).

a) Jlokaxure, uto TpeyroapHuk KMN paBHOOEApEHHBIN U IPSAMOYTOJIbHBIMH.

0) Haitnure nmuay meauanbt NL.

3. B tpeyronsauke ABC ZA =a >90°, /B = £, Beicota BD pasna h.
a) Haiinute cropony AD u paguyc R onucaHHOl OKpY>KHOCTH.
0) Beruncnute 3nauenue R, ecnmn o =135°, f=30",h = 3cem.

4. Xoppa OKpy»KHOCTH paBHa a U cTaruBaet ayry B 60°. Haiimure: a) mnHy ayru; 0) IIomaas ceKropa,
OTPAaHUYEHHOT'O 3TOW JYyrOM U IBYMs paguyCcamH.
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