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MHHOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «I['eomerpusi» 6a3oBoro ypoBHs aisi oOydarommxcs 10 —11
KJaccoB paspaboraHa Ha ocHoBe @enepasbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa
cpeanero oOmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMM, MPEIBIBIAEMBIX K
MaTeMaTH4YeCKOMy O0Opa30BaHUIO, M TPATUIUN POCCHICKOTO 00pa3oBaHus. Peamm3arusi mporpaMMbl
o0ecrieynBaeT OBIIAJCHUE KIIIOYEBBIMU KOMIETECHIIUSAMH, COCTABIISIONIMMH OCHOBY JUUIsI CAaMOPA3BHUTHUS H
HETPEPBIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOMICKYJIbTYpHOTO, JIMYHOCTHOTO ¥ TI03HABATEIHHOTO
Pa3BUTHS TUIHOCTH O00YJAIOLTIXCSI.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoOMeTpHH Ha YPOBHE CpEIHEro o0mero oOpa3oBaHus 00ycIOBJIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX W TPEIMETHBIX PE3yJbTaTOB OOY4YE€HHS T'€OMETPUM B
HaIpaBJIEHUU JIMYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, GopMHpoBaHUs (PYHKIMOHAIBHON MaTeMaTHUeCKON
IPaMOTHOCTH, HW3YYEHHUS JPYrux Y4YeOHbIX JAMCUMIUIMH. Pa3zButne y o0O0ydarommuxcsi MpaBUIIbHBIX
MIPEJICTaBICHUH O CYIITHOCTU U MIPOUCXOKIEHUU T€OMETPUUECKUX a0CTPaKIINil, COOTHOIIEHUH PEAIbHOTO U
HJICAIBHOTO, XapaKTepe OTPAKEHMSI MAaTEMaTHYECKOW HAyKOW SIBIICHHMM W IPOILIECCOB pPEaIbHOTO0 MHMPA,
MeCTe T€OMETPUH B CUCTEME HayK U POJIM MaTeMaTHYECKOTO MOJEIMPOBAHUS B HaydHOM IO3HAHUM U B
MpaKTHUKE CMocoOCcTBYeT (HOPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS Y4YalIUXCs, a TakKe KauecTB
MBIIILJIEHHS, HEOOXOIMMBIX AJIsl aAaNTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisieTCst OJHUM U3 6a30BBIX MPEIMETOB Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus, Tak
Kak o0ecreuyrnBaeT BO3MOXHOCTh N3YUEHHUS KaK JUCIMILIUH €CTECTBEHHO-HAYYHOW HANPaBICHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlormdeckoe MblUieHUe, (GopMHUpyeMoe MpH H3yYeHUH OO0Yy4arolMMHCS MOHATUWHBIX OCHOB
T€OMETPHUM U MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKICHUN B XOJ€ PEIICHUS F€OMETPUUYECKUX 3a/ad,
YMEHHUE BBIABUTAaTh W ONPOBEPrarb TI'MIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPHU PELICHHH 33134
€CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca GU3HKH.

YMeHue OpUEHTHpPOBAThCS B TMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJb BO BCeX OO0JacTix
NesITeNbHOCTH ueioBeka. OpueHTays 4eloBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOO0XOAMMOE YCIOBHE
€ro COIMAILHOTO OBITHS, (opMa OTPAKEHUS OKPYXKAIOIIETO MHUpPA, YCIOBUE YCIEHNIHOTO MO3HAHUS U
aKTUBHOTO IpeoOpa3oBaHus JedcTBUTENbHOCTH. OrepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3zaMu
o0BbeMHSIET pa3Hble BUIbl YYEOHOW U TPYIOBOM NEATEIbHOCTH, SIBISIETCA OJHUM U3 MPO(eCcCHOHAIHHO
BAKHBIX KayecTB, MOITOMY aKTyaldbHa 3afada (opMHpOBaHHS Yy OOydYaIOUIUXCS MPOCTPAHCTBEHHOTO
MBIILJICHUS] KaK Pa3HOBUJIHOCTU OOpPA3HOTO MBIIUICHHUS] — CYIECTBEHHOT0 KOMIIOHEHTAa B MOATOTOBKE K
MPAKTUYECKOU JIEATEIbHOCTH IO MHOI'MM HaIlpaBJICHUSIM.

Ilenp ocBoeHus mporpammbl yueOHOTo Kypca «l'eomeTpus» Ha 0a30BOM YpOBHE OOy4eHUA —
o0mreo0pa3oBarenbHOEe U OOMICKYIBTYPHOE pa3BUTHE OOyJaromuxcs yepe3 obOecrnedeHre BO3MOXKHOCTH
MPHOOPETEHUSI U HCIOIb30BAHUS CUCTEMAaTHYECKHX T€OMETPUUECKUX 3HAHUM U JMeiicTBUH, criennpuuHbIX
reOMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOJOJIKEHUs 00pa30BaHUs MO CHEUAIbHOCTSIM, HE CBA3aHHBIM C
IIPUKIJIAIHBIM UCIIOJIB30BAHUEM IT'€OMETPHH.

IIporpamma o reomeTpun Ha 6a30BOM YpOBHE NpeJHAa3HAUCHA [Tl 00YJaIOLINXCs CpeIHEeH IIKOJIbI,
HE MWCIBITBIBABIINX 3HAUYMUTENBbHBIX 3aTPYAHEHUH Ha YpOBHE OCHOBHOro ooOmiero oOpas3oBaHus. Takum
oOpa3oMm, oOyuaromuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOILIME MaTeMaTUYECKHUE YMEHHs,
CBSI3aHHBIE CO CHEIM(UKON IreOMEeTpUU U HEOOXOIMMBbIe IJIs KU3HU B COBpeMEeHHOM obiectBe. Kpome
3TOTr0, OHM MUMEIOT BO3MOXKHOCTh HU3YYUTh I'€OMETpHUIO OoJiee IiIyOOKO, eclu B AajbHEWIIeM BO3HUKHET
HE00X0AMMOCTh B TEOMETPUUYECKHUX 3HAHUAX B MPO(HECCHOHAIBHOM eI TeTbHOCTH.



JIoCTIDKEHHE IIeTd OCBOCHHUS NMPOrpaMMbl O0ECIICUMBACTCS PELICHHEM COOTBETCTBYIOMIMX 3a/1ad.
IIpuoputeTHbIMU 3aauaMu OCBOeHUs Kypca «l'eomerpunm» Ha ©0a3oBom ypoBHe B 10—I11 kiaccax
SBIISIFOTCSI:

e (opMupoBaHHE MPENCTABICHUS O TE€OMETPHM KAaK YacTH MHUPOBOM KYIBTYpPHl M OCO3HAHHE €&

B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOIPAaHHMKAX M TejaX BpAIICHHS KaK O BaKHEUIINX
MaTEeMaTHYEeCKUX MOJENAX, IMO3BOJIIIONIMX ONHCHIBATh M HM3y4aTh pa3HbEe  SBICHUS
OKPY’KalOIIIEro MHpa;

e (dopMupoBaHME YMEHHMS paclO3HAaBaTh Ha 4YepTEekKaxX, MOJCIIX U B PEAIBHOM MHpE
MHOTOT'PaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAMH DEUICHHUs 3a/a4 Ha TOCTPOCHUS Ha H300paXEHHUAX MPOCTPAHCTBEHHBIX
duryp;

e (dopMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSATHSIMH O MHOTOTPAaHHHKaxX W Tejax
BpaIleH!s 1 UX OCHOBHBIMH CBOMCTBAMHU;

® OBJAJICHHE ATOPUTMAMH PEUICHUs OCHOBHBIX THUIOB 33j]a4; (OPMHPOBAHNE YMEHUS POBOIHUTH
HECJIOXKHBIE JOKa3aTeNIbHbIE PACCYXKJICHNS B XOJ€ PEUICHUS CTEPEOMETPHUYECKHX 33/1a4 U 3a/]a4 C
MPAKTUYECKUM COJIEPKAHUEM;

® pa3BUTHE WHTEIUIEKTYyAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OOYdJalOUIMXCs, TO3HABATEIHHOM
aAKTHBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KPUTHUYHOCTH MBIIIIJICHHUS;

e (dopmupoBaHMe  (QYHKIMOHAIBHOW  TPAMOTHOCTH, PEJICBAaHTHOW  T'E€OMETPUHU:  YMEHHUE
pacro3HaBaTh TPOSIBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX )KU3HEHHBIX CUTYAlUAX W TPH W3YYCHHUH APYIHX YUEOHBIX TPEJIMETOB, TPOSIBICHHS
3aBHCUMOCTEH W 3aKOHOMEpHOCTeH, (hopMyIHpoBaTh MX Ha S3bIKE T€OMETPUU U CO3/1aBaTh
reOMETPUYECKHEe MOJEIH, HPUMEHSATh OCBOCHHBIM T€OMETPHYCCKHH amlmapar ISl pPeIleHHsS
MPaKTHKO-OPHEHTHPOBAHHBIX 33]a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTyICHHBIC PE3YIIbTATHI.

OTtnnuuTenbHON 0COOCHHOCTBIO MTPOTPAMMBI SIBIISICTCS BKIIIOUCHHE B KypC CTEPEOMETPUH B Hadaie
ero M3y4eHMs 3aj]ad, pEIIaeMbIX Ha YPOBHE WHTYMTHUBHOTO MO3HAaHHSA, W ONpPEACIEHHBIM 00pa3oM
OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIHPYET MPOTEKaHHE HHTYUTHBHBIX MPOIIECCOB, MOTHBHPYET K JaJbHEHIIEMY U3yUCHUIO
npeaMeTa.

[TpeanouTenne OoTHAETCS HATNIAJHO-KOHCTPYKTHBHOMY METOAY OOYYEHHS, TO €CTh TEOPETUYECKHUE
3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-TIPAKTUYECKOW JeATenbHOCTH. PasBurue
MPOCTPAHCTBEHHBIX IPE/ICTABICHUN y y4alluXcs B Kypce CTEPEOMETPUH MPOBOIMTCS 3a CUET PEIICHHS
3a7a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpPa30B W 3aJad Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMH
obpaszamu. Co3nmanue oOpas3a MPOBOJHUTCS C OMOPOW HA HAIVIAJHOCTh, a ONEPUPOBaHUE OOpa3oM — B
YCIIOBUSIX OTBJICYEHHSI OT HATJISAHOCTH, MBICIICHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJICPIKaHUSL.

OcHoBHBIE cozepxarenbHble TuHUM Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOTpaHHUKHNY,
«[IpsiMBIE U TUIOCKOCTH B IPOCTPaHCTBE», «Tena BpameHus», « BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE.
®opMupoBaHUe JOTMYECKUX YMEHHUH PacIpenesieTcss He TOJIBKO MO COJEpKaTeIbHBIM JIMHUSAM, HO U TI0
rojiaM oOy4eHus1 Ha ypOBHE CPEJHET0 00IIero 00pa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOEHHUS pabodei
IIPOrpaMMbl, pacipeAeaEHHbIM 110 ToJaM 00yueHHs], CTPYKTYPUPOBAHO TakKuM 00pa3oM, 4TOObI OBJIaICHHUE
IreOMETPUYECKUMHU TMOHATUSMU W HaBbIKAMM OCYIIECTBISUIOCH MOCJIEIOBATEIbHO W IOCTYNATENbHO, C
COOJIFOJICHUEM TPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHS BKIIOUAINCh B OOLIYI0 CHCTEMY
TeOMETPUYECKUX MPEJACTaBICHUM O0Oydaromuxcsi, pacmupss u yrayonas e€, oOpaszys NpoyHble
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3yuenue reomerpun orBoaurcs 2 yaca B Henemo B 10 kiacce u 1 yac B Hezpenmto B 11 kinacce,
BCero 3a JiBa rofa ooydenus - 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsimble U IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHSTHS CTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MPOCTpaHCTBO. lloHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue ImpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajUieibHbIE W
cKpemuBampmuecs npsmele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: INapaylIeibHBIC
IIpsIMBIE B IIPOCTPAHCTBE; NapAJIIEIBHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTh NPSIMON U TUIOCKOCTH. YTJIBI €
COHANPABJICHHBIMA CTOPOHAMM; YroJI MEXIY IPSIMBIMH B NPOCTPAaHCTBE. llapanmienbHOCTh MIIOCKOCTEN:
MapajuleIbHbIe IIJIOCKOCTH; CBOWMCTBA IApaUIENbHBIX IUIOCKOCTEW. lIpocrelimme npocTpaHCTBEHHBIE
¢Gurypsl Ha INIOCKOCTU: TE€TPa3Ap, KyO, napasuiesenune1; HOCTPOCHNE CEUEHUH.

[lepneHMKYISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHINUKYIISIPHBIE NPSMBIE B IIPOCTPAHCTBE, MPSAMBIE
MapajuleIbHbIE U NEPIEHAUKYIISIPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHANKYIIPHOCTH MPSAMOM U TUIOCKOCTH,
TeopeMa O MPSIMOW NEPHEHAMKYJIIPHON IUIOCKOCTH. YTJbl B MHPOCTPAHCTBE: YroJ MEXAY MNPSAMOW M
IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI, JMHEHHBIM Yrojl ABYTpaHHOro yria. [leprmeHauKkymnsp ¥ HakJIOHHBIE:
paccTosiHe OT TOYKU JI0 IUIOCKOCTH, PAcCTOSIHHE OT MpPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (Urypbl Ha
IJIOCKOCTh. [lepreHIuKyYISIpHOCTh IJIOCKOCTEN: MpU3HAK NEPHEHAUKYIIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema o Tpéx nepneHAUKYIApax.

MHoOrorpaHHMKH

IlonsiTHE MHOTOTpaHHMKAa, OCHOBHBIC DJJIEMEHTBl MHOIOTPAaHHMKA, BBINYKIBIE W HEBBIITYKIIbIE
MHOTOTPaHHUKH; Pa3BEPTKa MHOrorpanHuka. Ilpusma: N-yrosibHas mpusma; rpaHd U OCHOBAHHUS IIPU3MBI,
npsiMas M HAaKJIOHHAas IpU3Mbl; OOKOBasi W IOJIHAs IOBEPXHOCTb Mpu3Msel. [lapamnenenunen,
IIPSIMOYTOJIBHBIN NTapaJUIEIIEIUIIEN U €ro cBOoMCTBA. [IMpamuaa: N-yroyibHas nupamMuia, TpaHd U OCHOBaHHE
nupaMubl; O0KOBas M MOJHAs MOBEPXHOCTh MUPAMUbI; IPABUIIbHAS U YCEUEHHAs NMUpaMKa. DJIEMEHThI
IIpU3MBI ¥ IUpamMuabl. I[IpaBuiIbHBIE MHOTOIPaHHUKU: ITOHATUE MPABUIBHOTO MHOTOI'PAHHUKA; TPaBUIIbHAS
pU3Ma U INpaBWiIbHAs NMHUpaMMJIa; MPaBWIbHAS TPEYrojbHas NMUpaMHua M MPaBUWIBHBIA TETpa’ap; KyoO.
IIpencraBieHre O NPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’Ip, AOACKa’ap M ukocasap. CedeHus Npu3Mbl U
UpaMHUIbIL.

CuMMeTpHus B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MPSMOM, IUIOCKOCTU. DJIEMEHTBI
CUMMETPHUHU B IUPaMHUJIaX, NapajuleenuIeax, IPaBUIbHBIX MHOTOTPAaHHUKAX.

Bbluucnenue 351eMEHTOB MHOTOTPaHHUKOB: péOpa, naumaroHamu, yriel. Ilmomans ©GokoBoi
MIOBEPXHOCTH M TOJIHOM HOBEPXHOCTH MPSAMON MPHU3MBI, IUIOIIAAb OCHOBaHMH, TeopemMa O OOKOBOM
MOBEPXHOCTHU NMpsAMOM mpu3Msbl. [lnomans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTHU MPABUIBHON MUPAMUIBI,
TeopemMa o miomaan yceu€unoit nupamuasl. [Toustue 06 06bpéme. OObEM MUPAMUIBI, TPU3MBL.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHOMIEHHS MEXAY IJIOLAAIMU MOBEPXHOCTEH, 00BEMaMu
M0I00HBIX TeJ.



11 KIIACC

Tena Bpamenust

[unmuaapudeckass  MOBEPXHOCTb,  OOpasyloliue  HUIMHIPUYECKOH  MOBEPXHOCTH, 0Cb
HWIMHAPUYECKON moBepxHOCTH. L{mnmmuap: ocHoBaHMs W OOKOBas MOBEPXHOCTh, 00pa3yiomias U OCh;
TUIOIIA/b OOKOBOM M MOJTHOM MOBEPXHOCTH.

KoHnueckass oBepXHOCTb, 00pa3yroliMe KOHUYECKON MOBEPXHOCTH, OChb U BEPIIMHA KOHMYECKOMN
noBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pasyrollas M OCh; IUIOIAJb OOKOBOW M IOJHOU
IIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolie U BHICOTA; OCHOBAaHUS U OOKOBasi HOBEPXHOCTD.

Codepa u map: neHTp, paauyc, AMaMeTp; IO TOBEpXHOCTH chepbl. BlanmHoe pacmonoxenue
cdepsl U MIIOCKOCTH; KacaTellbHas TNIOCKOCTh K cepe; Tuiomaas chepsl.

N300pakeHnue Tes BpalleHus Ha INIOCKOCTH. Pa3BEépTka numHIpa 1 KOHyca.

KomOunamuu ten BpaieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHHUK, ONTMCAHHBIN 0K0JIO cephl; cdepa,
BIIMCAaHHAasl B MHOTOTPaHHUK, UJTU TEJIO BPAIllCHHUS.

[Tonsitre 06 06b€Me. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 06 06bEME MPSIMOYT0JIBHOTO
napajuiefienunesaa u cieacTsus u3 He€. O0bEM HMIMHIpa, KoHyca. O0BEM apa U MIomaab CPepsl.

[Tono6Hble Tena B mpocTpancTBe. COOTHOIIEHUSI MEXAY IJIOIIAIMU IOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEJI.

Ceuenust nuunuHApa (MapajijiesIbHO U MEPHEHIUKYISIPHO OCH), CeUeHHUsl KOHyca (TMapaienbHoe
OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILUHY), CEUeHHUS HIapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha muiockocTH U B mpocTpaHcTBe. CloXeHNe U BhIUUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOPa
Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napasuienenunena.
Pemenue 3agay, cBs3aHHBIX C NMPUMEHEHHEM MpPaBUJ ACHCTBUI ¢ BeKTOpamu. IIpsiMoyronpHas cucrema
KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. [IpocTeiimue 3agaun B KOOpAWHATAX. YTOJI MEXIY
BekTopamu. CKalsgpHOe IMPOU3BEAECHUE BEKTOPOB. BhlunciieHne yrioB MExIy NPSMBIMH U IJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBII METOI IPH PELLICHUH F€OMETPHUECKUX 3a/au.



IINIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHBI
JImyHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTrPaMMBbI Y4EOHOTO npeamera «MaremaTrkay XapakTepUu3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKITAHCKON TO3UIMH OOYYAIOIIETOCs] KaK aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHICKOrO OOIIeCTBa, MPEACTABICHUEM O MAaTEeMaTHYEeCKHX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, TPOLIEYP TPAXKIAHCKOTO OOIIECTBa (BRIOOPHI, OMPOCH! U TIP.), YMEHUEM
B3aMMO/ICHICTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUH C UX (YHKIIUAMH U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIMTAHUE:

C(OPMHUPOBAHHOCTHIO POCCHMCKON TPaKJAHCKON HIECHTHUYHOCTH, YBKEHHS K TPOLNUIOMY H
HACTOSIIEMY POCCHUHCKOW MATeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSM POCCHHCKUX
MAaTE€MAaTUKOB U POCCHMCKOW MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUN B JAPYTHX
HayKax, TeXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEM POCCHMCKOTO Hapojaa; CPOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, dTUYECKOTO IOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHHN HAyKu WU
NESTETHFHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro.

JcTeTuyecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, pEIICHUH, PACCYKICHUH; BOCHPUMMYHMBOCTBIO K MaTEMaTHYECKUM acCIeKTaMm
Pa3IUYHBIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAaHHA B HHTEpecax 370pOBOr0 U
6e3omacHoro obpa3a *U3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO (370pOBOE MHUTAHHUE,
cOalaHCUPOBAHHBIA PEXHUM 3aHATUA W OTABIXA, peryaspHas (U3NYecKas aKTHBHOCTH); (U3HUYECKOTO
COBEPILEHCTBOBAHUS, TP 3aHATUAX CIOPTUBHO-03J0POBUTEIIBHOM AESITEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K pa3iIMyuHbIM cdepam
npodeccuOHAIbHON NIeSTEIbHOCTH, CBS3aHHBIM C MaTEeMaTUKON U e MNPUIOKEHUSIMH, YMEHHUEM
COBeplIaTh OCO3HAHHBIA BbIOOp Oynymied mnpodeccuun U peaan3oBbIBaTh COOCTBEHHbIC KU3HEHHBIC
IUIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KU3HHM; FOTOBHOCTHKO K AKTUBHOMY YYacCTHUIO B PEIICHWM MPAKTHUYECKUX 3aJad
MaTeMaTH4ECKON HANpPaBICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTBIO ~ DKOJIOTUYECKON  KYNbTYpbl, TOHHMAaHUEM  BIHMSHHUS  COI[HAJIbHO-
HSKOHOMMYECKUX MPOIECCOB HA COCTOSHUE MPUPOAHON U COLMATIBHON Cpelibl, OCO3HAHHEM TII00ATBEHOTO
XapakTepa JKOJIOTMYECKUX MpoOsieM; OpUeHTalMeld Ha NPUMEHEHWE MAaTeMaTU4YeCKHX 3HaHWM s
pelieHus 3a1ad B 00JIaCTU OKPYKAoOIIel Cpefibl, TUIAHWPOBAHMS TIOCTYIKOB U OLIEHKH MX BO3MOXHBIX
MOCJEACTBUM JJI1 OKPYXKAIOLIEH CPE/Ibl.

IleHHOCTH HAYYHOIr0 MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOW NPAKTHKH, MOHMMAaHHEM MaTeMaTHYeCKOW HayKu Kak cdepbl 4eloBedecKOu
NESATENbHOCTH, 3TAloOB €€ pa3BUTHS W 3HAYMMOCTH JJI1 PA3BUTHUS LMBWINW3ALMHU; OBIAJICHUEM S3bIKOM
MaTeMaTUKd M MaTEeMaTU4YeCKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHUS MHUpPA; TOTOBHOCTBIO
OCYIIECTBJISATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHAUBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHble  pe3yabTaTbl  OCBOGHMS IporpamMmbl  yueOHoro mpeamera «MaremaTuka»
XapaKTEepU3yIOTCsl OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OeliCIEUAMU, YHUBEPCATTbHIMU
KOMMYHUKAMUBHLIMU OeUCMBUAMU, YHUBEPCATbHBIMU PESYIAMUCHBIMU OUCEUAMU.



1)

Vuusepcanvuvie noznasamenvuwvle Oelicmeus, obecneuugarom gopmuposanue 0OA306bIX

KOCHUMUBHLIX — NPOYecco8 o0y yarowuxca (0ceoenue Memooo8 HOZHAHUSA —OKPYICAOWe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ un@opmayueli).
ba3oBble Jlornyeckue 1eMcTBUA:

BBISBJIATH M XapaKTEPH30BaTh CYIECTBECHHBIC NMPU3HAKH MAaTEeMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUH MEXKIy NOHATUAMH; (DOPMYIHpPOBATh ONPEACICHUS MOHATHH; YyCTaHABIWBATh
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIMH, OCHOBAHUS Ui 0000LICHUS ¥ CPAaBHEHHSI, KPUTEPUHU
IIPOBOJIMMOTO aHAIIN3A;

BOCIPUHUMATh, (OPMYIMPOBATH W MPeoOpa3OBBIBATh CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIE;

BBISIBJIAITh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHBOpeYHs B (hakTax,
TAHHBIX, HAOJIONEHUSAX W  YTBEPXKICHHSX; TMpemiaraTb KPUTEPHUH IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JeTaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HMHIYKTHBHBIX
YMO3AKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTeIhCTBA MATEMATHYECKHX YTBEPXKACHUH (NpSMbIe U OT
MPOTHBHOTO), BBICTpAaMBATh APTYMEHTAIMIO, TPHUBOIUTH TPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKJACHHUS U BHIBOJIBI,

BBIOMpATh Croco0 perieHus: ydyeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pELICHMUS,
BEIOMpATh HaHOOJIee MOIXOAIINIA ¢ YIETOM CaMOCTOSITEIIHHO BBIZICTICHHBIX KPUTEPHEB).

ba3oBrble ucciaenoBarejabcKue AeiicTBHUS:

HCIIOJIb30BaTh BOIPOCH KaK HCCIICIOBATEIILCKUA WHCTPYMEHT TO3HAHUS; (HOPMYIHPOBATH
BOIPOCHI, (UKCHUPYIONIUE TMPOTHBOpPEUHE, MPOoOIeMy, YCTaHABIMBAaTh HCKOMOE M JaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HUIINIO, MHCHHUE;

MIPOBOIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN KCTICPUMEHT, UCCIICIOBAHKE 110 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SIBJICHHWS, MPOIeCcCa, BBHISBICHHUIO 3aBUCHMOCTEH
MEX Ty 00BEKTaMH, SBIICHUSIMHU, ITPOIIECCAMU;

CaMOCTOSITEIIBHO (DOpPMyIHpOBaTh OOOOIIECHUS W BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHOTO
HaOJTIO/ICHUS, UCCIICJIOBAHMS, OICHHUBATh JJOCTOBEPHOCTD IMOJTYUCHHBIX PE3YJIbTATOB, BBIBOJIOB H
000011eHMI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE IMPOIIECCA, a TAKKE BBIIBHUIATh MPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c undpopmanmeii:

2)

BBISBJIATh AeOUIUTHI MHPOPMAIIMY, TAHHBIX, HEOOXOIMUMBIX Ui OTBETa HAa BONPOC M JUIS

pellIeHUS 3a/1a4H;

BbIOMpaTh  WMHGOpPMAIMIO W3  WCTOYHHUKOB  PA3JIMYHBIX  THIIOB,  aHAJIU3UPOBATh,

CHCTEMATH3UpPOBaTh W HMHTEPIPETUPOBATh HHQPOPMAIMIO pa3IMYHBIX BUAOB U (GopMm

MIPEICTABIICHHSI,

CTPYKTYpUPOBaTh MH(OPMAIMIO, MPEICTABIATh €€ B pas3iuyHbIX (opMax, WILIOCTPHUPOBATH

rpaduvecKu;

OIICHUBATh HAAEKHOCTh UH(OPMALIUU TIO CAMOCTOSITENTEHO C(HhOPMYIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvuvie KomMmynukamuenvle Oelicmsus, obecnedusaom cQopmMuposaHHocms

COUUAIbHBIX HABBIKOB 06yqa}0u4ux0}l.
OO0menne:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKACHHA B COOTBCTCTBUU C YCIIOBUAMU U LETISIMHA O6IJ.[CHI/ISI;
SICHO, TOYHO, I'PAMOTHO BLIPAKATH CBOIO TOYKY 3pCHUA B YCTHBIX W NUHUCBMCHHBIX TCKCTAaX,
AaBaTb MOSACHCHUS IO XO4Yy pCHICHUS 3aJa4l, KOMMCHTUPOBATH HOJ’Iy‘-IGHHLIfI PE3YJIbTAaT,

B XOZAC O6CY)K,Z[CHI/I${ 3alaBaTb BOIIPOCHI IO CYHICCTBY 06CY)KI[8.CMOI>1 TEMBI, Hp06J'ICMBI,
pemaeMoﬁ 3ala4¥, BBICKA3bIBATb WACHU, HALICJICHHBIC HA MOUCK PCHICHUS; COIMMOCTABJIATH CBOU



CYXJIEHHSI C CYXICHUSMHU APYIHX YYaCTHUKOB JUAJIOTa, OOHAPY)KUBATH PA3IUUYMUE U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOM popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHS,

® [PEACTaBIATh PE3YNbTAThl pELIEHMs 3aJaud, OSKCIEPUMEHTA, WCCIIEI0BaHUs, IPOEKTa;
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3aj1ad MpE3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

® [IOHMMaTh M MKCIOJB30BaThb IPEUMYILECTBA KOMAaHJHOM W WHJIMBUIYaIbHOW pabOThI MpH
pemieHNH Y4eOHBIX 3a/a4; NPUHUMATh IeJb COBMECTHOH MAEATENBbHOCTH, IUIAHUPOBATH
OpraHu3aIui0 COBMECTHOM pabOThI, paclpenesiTh BHIbI PadOT, TOTOBApUBATHCSA, OOCYKIATh
MIPOLIECC M pe3yabTaT padoThl; 0000IIaTh MHCHHS HECKOJIBKUX JTFO/ICH;

® y4YacCTBOBAaTh B TPYMIOBBIX (Gopmax paboTel (0OCyKaeHHs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMbI» U HHBIE); BBINOJHITH CBOIO YacTh PAOOTHI MU KOOPAMHUPOBATH CBOU JAEUCTBUS C
JPYTMMH YJ€HaMU KOMaH[Ibl; OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBHUS.

3) Vuusepcanvnvie pezynsamuenvie Oeiicmeus, o0becneuusarm @GOpMUPOBAHUE CMbICIOBbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

®  COCTaBJIATH IJIaH, aJITOPUTM PELLEHUs 3a7auu, BEIOUPATh COCOO pelIeHus ¢ y4EToM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI PELIEHUI ¢ yU€TOM HOBOI MH(POPMAIIHH.

CaMOKOHTPOJIb:

® BIAJETh HaBbIKAMU IO3HABATENBHOW pe(reKcHU KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUU U
MBICIIUTEIBHBIX ~ IPOLIECCOB, WX pPE3ylIbTaTOB; BJaJeTh CIOCOOaMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoLiecca U pe3ybTaTa pelIeHus MaTeMaTHUeCKOH 3aauu;

® [IpPEIBUAETh TPYIHOCTH, KOTOpblE MOTYT BO3HMKHYTb IIpHM PELIEHWH 337a4yd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, AAHHBIX, HAllIECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJbTaTa LIEIH U YCIOBUSAM, OOBACHATh IPUYMHBI JOCTHKEHUS WIN
HEJIOCTHKEHMsI  pe3yJbTaTOB  JIESATEIbHOCTH, HAaXOAWTh  OIIMOKY, JaBaTb  OLEHKY
PUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OrnepupoBaTh MOHATHIMH: TOYKA, IPSAMasi, INIOCKOCTb.

[TpuMeHSTh AKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX TIPH PEIICHUH T€OMETPUYCCKUX 3a/1a4.

OrnepupoBaTh MOHATUSIMH: APATLICIBHOCTD U MEPIECHIUKYISIPHOCTD NPSAMBIX U IJIOCKOCTEH.

KnaccuduimpoBaTth B3aMHOE PacIoIORKEHHE MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OrnepupoBaTh NOHSITUSIMU: IBYTPAHHBIH yroJl, FpaHy ABYIPAHHOIO yria, peOpo IBYTpaHHOTO yria;
JIMHEWHBII yroJi IBYrpaHHOTO yriia; rpajycHas Mepa JAByIPaHHOro yria.

OmnepupoBaTh MOHATHSIMU: MHOTOTPAHHHK, BBITYKJIBIH U HEBBITYKJIBIH MHOTOTPaHHUK, 3JEMEHTHI
MHOTOTpaHHHKA, IPaBHIIbHBIH MHOTOTPaHHHK.

Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (NHpaMuaa; MpHU3Ma, MNPSIMOYTOJIbHBIN
napasenenunes, Kyo).

KrnaccudumumpoBare MHOTOTpaHHHKH, BBIOMpas OCHOBaHUS s KiacCH(UKAMK (BBITYKIBIE |
HEBBINYKJIbIE MHOTOTDAaHHUKH; TIPAaBWJIBHBIE MHOTOTDAaHHUKH; TIPSAMbIE ¥ HAKJIOHHBIC IPHU3MBI,
napaJuIesIeuIe bl ).

OmnepupoBaTh MOHATHAMH: CEKYIIasl TNIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB.

OOBSICHATH MPHUHIIMITBI IOCTPOSHHSI CEYCHUH, UCTIONB3YSI METOJT CIIEIOB.



CTtpouTh ceueHus: MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBIOJHSATH (BBIHOCHBIE) TUIOCKHE YEPTEKU
U3 PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaXOXXIACHHWE TEOMETPHUECKMX BEIMYMH TO OOpa3laM WM ajJroOpuTMam,
MPUMEHSST U3BECTHBIC aHAIUTHYECKUE METOJBI NMPH PELICHUH CTAaHAAPTHBIX MAaTEeMaTHYECKUX 3a7ady Ha
BBIUMCIIEHUE PACCTOSHUI MEXKIY ABYMSI TOUKaMH, OT TOUKHU JIO MPSMOM, OT TOUKH JIO TUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS MPSMBIMHU.

Pemate 3amaum Ha HaXOXKIACHHWE TEOMETPHUYECKMX BEIMYMH MO O0Opa3laM WM ajJroOpuTMam,
MPUMEHSSI U3BECTHBIC AHATUTUYECKUE METOJBI MPHU PEIICHWH CTaHIAPTHBIX MAaTEMaTHYECKUX 3a/1ad Ha
BBIUMCIICHUE YIJIOB MEXKAY CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEXKIY MPSAMOH M IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MNHpaMHUaa) C
npuMeHeHreM (opMys; BBIYUCIATH COOTHOIICHHS MEXAY IUIOMAAsMU TOBEPXHOCTEH, 0oO0BEMamu
M0I00HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHUSMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTH CHUMMETPHH,
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBAaTh W HHTEPIPETUPOBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[TpumensTh reoMeTprudeckue (PakThl ISl pEIIeHUs] CTEPEOMETPUIECKUX 3a/1ad, MPEIoarariinx
HECKOJIBKO IIIaroB pemIeHs, €CIIA YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMe.

[TpuMeHsTH TpOCTEHIIE TPOTPAMMHBIE CPENICTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPHUIECKUX 3a/ad.

[TpuBOAMTH TIPUMEpPHI MAaTEeMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE W JKH3HH, PACIO3HABATh
MIPOSIBJICHNE 3aKOHOB T€OMETPUH B ICKYCCTBE.

[TpuMeHATH MOTyYeHHbIC 3HAHWS HA MPAKTHKE: aHAJIM3UPOBATh PEATBHBIC CHUTYAIlMH ¥ MIPUMEHSTh
M3y4dCHHBIC TIOHSATHS B TIPOIECCe TMOMCKAa pEIICHHs MaTeMaTH4YeCKd CPOPMYITHPOBAHHOIN MPOOIEMBI,
MOJICTUPOBATh pEalTbHBIC CUTYallMM Ha S3bIKE TE€OMETPHM, MCCIIEA0BATh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAHMEM T'€OMETPUYECKHX IOHSATHH M TEOpeM, ammapara aiareOpbl; pemarb MPaKTHYECKHe
3a71a4M, CBSI3aHHBIE C HAXOXK/ICHHEM F€OMETPUIECKUX BEITUYNH.

11 KJIACC

OnepupoBaTh MOHATUAMU: LWIMHIPUYECKAs IOBEPXHOCTh, O0Opasylolue LUIMHIPUYECKON
MIOBEPXHOCTH; IWINHAP; KOHUYECKas MOBEPXHOCTb, 0Opa3yrollre KOHHYECKOH IOBEPXHOCTH, KOHYC;
cepuyueckas HOBEpXHOCTb.

Pacnio3naBatsk Tena BpaeHus (UIMHADP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOJIyYEHHUs TEJl BPALLCHHUS.

KnaccugunuposaTb B3aMMHOE PacHoIoxKeHHE Chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOI CETMEHT, OCHOBAaHME CErMEHTa, BBICOTA CErMEHTA; IapOoBOii
CJI0#1, OCHOBaHME I1apOBOTO CJI051, BHICOTA IIAPOBOI0O CJIOS; IIAPOBON CEKTOP.

Bbruucnare o0BbEMBI M IUIOLIAJM IOBEPXHOCTEH TeJI BpALIEHUS, TEOMETPUUYECKHX Te C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSAMU: MHOTOI'PAaHHHK, BIMCAHHBIN B c(epy U ONMMCAHHBIN OKOJIO CQepsl;
cdepa, BMCaHHAsi B MHOTOI'PaHHMK WUJIH TEJIO BPAILIEHHS.

BbIuncnaTe COOTHOIIEHUS MEX/Ty TUIOIIAIIMH MTOBEpXHOCTEH 1 00bEMaMU OJOOHBIX Tell.

N306pakaTh u3ydaemble GUTyphl OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) MJIOCKKE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJA CBEPXY,
cOOKyY, CHU3Y; CTPOUTh CEUEHHUS TeJl BPAILlCHHUS.

W3BnekaTb, HMHTEPNPETHPOBATH M MpPeoOpa3oBbIBaTh HHGOpPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECcKuX (PUTrypax, MpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE IEHCTBUS CIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPa Ha
YHCII0, OOBSACHATh, KAKUMU CBOWCTBAMH OHM 00J1a/1at0T.



[IpuMeHATH MpaBUIIO MapaJUICIICIIAIIEA.

OnepupoBaTh NOHSTUSIMU: JAEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpa,
PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY BEKTOPaMH, CKaJIIPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIEC BEKTOPBI.

Haxonute cymMMy BEKTOpPOB M INPOU3BEACHHME BEKTOPA HA YHUCIO, YOl MEXKIy BEKTOpPaMH,
CKISIPHOE MPOU3BEACHNE, PACKIIAbIBATH BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBath IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensaTh TeomMeTpudeckie (akThl A PELIEHUS CTEPEOMETPUUYECKUX 3a/1ad, MPEAoIaraonmx
HECKOJIBKO IIIaroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOU (hopMe.

Pemrate npocreiimme reoOMeTpUYECKHE 3a4a41 Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a.

Pemrare 3a1aun Ha NOKa3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLICHUM M HAXOXKACHHE N€OMETPUUYECKUX
BEJIMYMH 10 00pasliaM WM alropuTMaMm, IPUMEHSsS H3BECTHBIE METOJbI IPHU PELICHUM CTaHIAPTHBIX
MaTEeMaTHYECKHX 3a/1a4.

[IpuMeHATH mpOoCTEHIINE MPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBOoUTE IIpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC M KU3HU, PACIO3HABATH
MIPOSIBJIEHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE.

[IpuMeHATH NMOTy4YeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CUTYAllUd U IPUMEHSATh
W3YYEHHbIE TOHSTHS B NpOIECCEe IMOMCKAa PEIIeHUs MaTeMaTH4ecKd c(hOopMyIHpOBaHHOW MpOOIEMBI,
MOJIEIMPOBATh pEalbHbIE CHTyallMM Ha S3BIKE T€OMETPHM, MCCIENOBAaTh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHMEM T'€OMETPUUYECKUX MOHATUH W TeopeM, ammapara aireOpbl; pemarbh MNpaKTUYecKHe
3a/1auy, CBSI3aHHBIE C HAX0XK/IEHHEM I'€OMETPUYECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypest
1 BBenenune B crepeomMeTpuio 10
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSAMBIX U TUTOCKOCTEH
3 [TeprneHIUKYIIPHOCTD MPSMBIX H 12
TUTOCKOCTEH
4 VYTBl MEXIy TPSIMBIMH | TUIOCKOCTSIMU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUEeHMSI, PACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 5 0




11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE

HaumeHnoBanmue pa3iesioB U TeM uu¢poBbIe
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypchl

Tena Bpaienus 12

OO6bEMBI TEN 5) 1

BekTopsl M KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0606mICHNE, 7 1

cUCTEeMaTH3anus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE IOHATHUS CTEPEOMETPHUH: TOUKA,
npsiMasi, INOCKOCThb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
N300pakeHus IIIOCKOCTEH, NapaIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka

IlonsThs: NEPECCKAOMHECH TTIIOCKOCTH,
nepeceKarommecs npamasd U rmiIOCKOCTb

IlousTus: NEPECCKAOIHECH IIIIOCKOCTH,
nepeceKarommecs npamas U rmiIOCKOCTb

3HaKOMCTBO C MHOI'OrpaHHUKaMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIIMOHHBIX YEPTEKAX

HauanpHbie cBeieHns 0 KyOe U TUpaMuU/Ie,
ux pa3BEépTKU U Moaenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBenieHus o kyde u nupamue,
ux pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHMOMATHYECKOM
MMOCTPOCHUHU CTCPECOMETPHUUN: aKCUOMBI
CTCPCOMETPHUH U CIICACTBUS U3 HUX

[TousiTHE 00 aKCHMOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMETPHUH U CIICACTBUSA U3 HUX

[TousiTHE 00 aKCHMOMATHYECKOM




IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHU U CIIEICTBUSA U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM

10 MMOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH U CICACTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 MPOCTPAHCTBE: MEPECEKAIOIINECS,
MapajuIeNIbHBIC U CKPEIIUBAIOIIAECS
MIPSIMBIC
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B

12 MIPOCTPAHCTBE: MMAPAILICIIbHBIC MPSMBIC B
MPOCTPAHCTBE; NAPATIIETBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh MPSAMBIX M IJIOCKOCTEH B

13 npocTtpanctse: [lapannenbHOCTh MPAMON U
MJI0CKOCTH

14 VYTIIbI ¢ COHANPaBICHHBIMH CTOPOHAMU

15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE

16 Yron Mexay NpsSMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTH IIOCKOCTEH:
napaJuieNbHbIe MJI0CKOCTH

18 CpoiicTBa mapamieiabHbIX MI0CKOCTEN
[Ipocreiimme npocTpaHCTBEHHBIE (QUTYPHI

19 Ha TUIOCKOCTH: TeTpadp, Kyo,
napasieNnenumnes

20 IlocTpoenue ceuenumii




21

[ToctpoeHue ceueHui

22

KonTtponsHas padora no teme "lIpsimbie u
IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX U IJIOCKOCTEN"

23

[lepneHIUKYISIPHOCTD NPSAMON U
IIJIOCKOCTH: MIEPIICHIUKYIISIPHBIC NIPSIMBIE B
MIPOCTPAHCTBE

24

[IpsimMble mapayenbHbIe U
MEPIEHIUKYIISIPHBIE K IITIOCKOCTH

25

[IpsiMble mapayenbHbIe U
MEPIEHUKYIISIPHBIE K IIIIOCKOCTH

26

[Ipu3Hak nepneHAuKyIspHOCTH NPAMON U
IIJIOCKOCTH

27

[Tpu3Hak nepneHIUKyIIPHOCTH NPSIMON 1
MJI0CKOCTH

28

TeopeMa o npsiMOil IEPIIEHIUKYIISIPHOM
IJI0CKOCTH

29

TeopeMa o npsiMOil IEPIIEHIUKYIISIPHOM
IJI0CKOCTH

30

TeopeMa o npsiMOil IEpIIEHIUKYIISIPHOM
MJI0CKOCTH

31

HepHeHI[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUC OT TOUYKH J0 IIJIOCKOCTH,
pacCcTosAHUC OT HpﬂMOﬁ J0 IINIIOCKOCTHU

32

HepHeH,[[I/IKYJ'Iﬂp 1 HAaKJIOHHBIC:
PacCTOAHUC OT TOYUKHU O IIJIOCKOCTH,
PacCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTHU

33

HepHeH,Z[I/IKYJBIp 1 HaKJIOHHBIC:
PaCCTOAHUC OT TOYKH 0 IJIIOCKOCTH,
PacCToOsAHUC OT HpHMOﬁ J0 IINIIOCKOCTHU




[lepnieHquKyIsIp U HAKJIOHHBIE:

34 paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT IPSIMOM JI0 MJIOCKOCTHU
35 VYTIibl B IPOCTPAHCTBE: YTOI MEXKIY
MIPSIMOM U TUIOCKOCTBIO
36 JIByrpaHHBIN yroJl, INHEWHBIN Yol
JBYTPAHHOIO yIJia
37 JIByrpaHHbIi yroj, TUHEHHBIN YroJl
JBYTPAHHOTIO yIiia
[lepneHMKYISIPHOCTD INIOCKOCTEN:
38 MPHU3HAK NEPIICHANKYISIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHMKyYISIPHOCTD IJTIOCKOCTEN:
39 MPHU3HAK NEPIICHANKYISIPHOCTH JBYX
IJIOCKOCTER
[TeprieHAMKYASIPHOCTD MIOCKOCTEM:
40 MIPU3HAK MIEPIICHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN
41 Teopema o TpEX MepICHIUKYISIpaxX
42 Teopema o Tpéx nmeprneHIuKyaspax
43 Teopema o Tpéx nmeprneHIuKyaspax
KonTponpHas paboTa no Temam
44 "[lepneHIMKYISPHOCTD NPSAMBIX U
miockocTen" U "YTIIbl MEXAY NIPSIMBIMU U
MJIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
45 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE U

HEBBIITYKJIBIC MHOTOT'PAHHUKH pa3BépTKa
MHOT'OT'paHHHKa




46

[Ipu3ma: n-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
MpU3MbI; OOKOBAS U MOJIHAS TOBEPXHOCTD
IIPU3MBI

47

[Tapamrenenunen, NpsMOyroJabHbIA
napajJleJIeuIe]] ¥ ero CBOWCTBA

48

[Inpamuia: n-yroyibHast IMpaMuia, IpaHu
1 OCHOBaHHUE MUPaMU/bl; OOKOBas U
IIOJIHAs! IOBEPXHOCTh TUPAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs TUpaMua

49

[IpaBuibHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHHKA;
MpaBUJIbHAS MTPU3Ma U NpaBUIIbHAS
MMpaMuia; IpaBUIbHAs TPEYroJIbHAS
MMpaMuia ¥ MpaBUIbHBIN TETpasIp; Kyo

50

[IpencrasneHue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadpP, JOJICKAdIP U
HUKOCadIP.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IPSMOM, TIIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMUIaXx,
napajuiefienuneax, npaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB!
pE€Opa, nuaroHasu, yrisl

53

[Tnomaas GOKOBOI MOBEPXHOCTH U MOJTHON
IIOBEPXHOCTHU MPSAMOM IIPU3MBI, IUIOIIA/b
OCHOBaHHUH, Teopema 0 OOKOBOI
IIOBEPXHOCTHU MPSAMOM NPU3MBI

54

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOM MUPAMU/IBL,
TeopeMa O oA GOKOBOM




IIOBEPXHOCTH YCEUEHHOU NTUPaMUIbI

KonTtponsHas pabora o teme

55
"MHororpaHHuku"

56 [onsitue 06 06BEMeE

o7 O06BEM nupamMu/ibl

58 OO0BEM TUpaMHU/TBI

59 OO0BEM TUpaMHU/TBI

60 OO0BEM TUPaMHU/TBI

61 O06BEM pU3MBI

62 O06BEM pU3MBI

63 O06BEM PU3MBI

64 KontponbHas padota o reme "O0BEMBI
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3ALIHS

65 3HaHui. [locTtpoenue ceuenuii B
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATHU3AIIHS
3HaHUH. BeI4KcClIeHHE paCCTOSHUMN: MEXIY

66 JIBYMsI TOYKAMH, OT TOYKH J0 TPSIMOH, OT
TOYKH /10 TNIOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMU

67 Htorosas KoHTpoJbHAsA paboTa




[ToBTOpEeHUe, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY

68 CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXTY 1
NPSIMOM M TUIOCKOCTBIO, IBYTPAaHHBIX
YIIIOB, YIJIOB MEXK/Ty IUTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHtp, paanyc, AMameTp;
IO/ MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaab chepsl

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IMIIMHAPHUECKOM
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroiias 1 och;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTHU

N3o0paxenune uIMHAPA HA TNIOCKOCTH.
Pa3pépTka nmimnapa. CeyeHus

HUWIHHPA (TI0CKOCTHIO, MapaieIbHON
WJIH TIEPIICHIUKYIIIPHON OCH LIUITUH]IPA)

Konunueckas moBepxHoCTh, 0Opa3ymomine
KOHHYECKOM MOBEPXHOCTU, OCh U
BEpIINHA KOHUYECKON TTOBEPXHOCTH




Konyc: ocHOBaHuE U BEpILINHA,

8 o0pa3yrolas 1 0Ch; IIIOMAs> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTh
N3006pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, TTapalICIEHOM
OCHOBAHHIO, ¥ TUIOCKOCTHIO, TIPOXOISIIIEH
yepes BEPIIHHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsl; cepa, BUcaHHAsS B
MHOTOTPaHHUK WU B TEJIO BPaIllCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeI

14 O06bEM muIMHIpa, KOHYCa

15 O06béM 11apa u momaab chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXK]Ty TLTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOI0OHBIX Tell

17 KonTtponsHas pabota no remam "Tena
Bpamenus" u "O0beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BEIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO




21

PasnosxeHnue BexkTopa 1o Tpém
HEKOMILJIaHapHbIM BekTopaM. IIpaBuio
napajesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

23

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npocrpaHcTse. KoopanHaTel BeKTOpa.
[Ipocreinmue 3aga4n B KOOPAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex1y IpsIMBIMU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT TPU
pELIeHUN TeOMETPUYECKUX 3a/1ad

27

KonTtponbHas padota mo teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHcTBe"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTusanus 3Hanni. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucreMaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 0600ImEeHNE U
crcTeMaTH3allus 3HAaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpEHue, 0600IIEeHNE 1

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUU U METOJIbI UX PEIICHHSI
[ToBTOpEHue, 0600MICHNE U

39 cucTeMaTH3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (akThl, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBas koHTpOJbHAS paboTa 1

34 [ToBTOpEHME, 0606HICH%6 u 1
CHCTeMaTH3aIlus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Mopakosuy A.I'. «Anrebpa n Havana aHanmu3a. 10-11 xiacesl. YueOuux»/A.I.Mopakosud. M.:
Muemo3suna,2019r.

2. Mopakosuu A. I'. «Anrebpa u Hauana ananuza. 10-11 kmaccel. 3agaunuk» A.I.MopakoBuy,
T. H. Mumycruna, E. E. Tynpunnckas.- M.: Muemo3una,2019r.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

AnekcannpoBa JILA. Anrebpa m Hadana amamm3a. CamoctositenbHble paboter 10 kimacc/
JI.A.Anexcanaposa.- M.: Muemo3suna, 2019r.

4. I'mu306ypr B. U. AnreOpa u Hauana ananmusa. 10 xnacc. KoHTposibHble paOoThl (06a30BbIi
ypoBeHnb)/ B. W. 'mu30ypr; mox pen. A. I.Mopakosu4a. - M.: Maemo3una, 2016.

5. AtanacsH JI.C., byryzoB B.®. Kanomues C.b. u ap. «I'eomerpust 10-11» YueOnuk nns 10- 11
KJ1IaccoB 00meo0pazoBaTenbHbIX yupexaeauii M.: [Ipocsemenue, 2019 r.

6. Caaksa C.M. Bbyryzo B.®. Usyuenun reomerpuu B 10-11 kmaccax: Meroaudeckue
pexomMeHAanuu K yueoHuky: Kuura mst yunrens.- M.: Ilpocsemenne,2017r.

7. EpmoBa A.Il., 'onoGoponpko B.B. CamocTtosiTenbHble U KOHTPOJIbHBIE PA0OTHI [0 T€OMETPUU
mwis 10 xmacca.-M.: Unekca, 2018r. 8. 3uB B.I'. «3amaum mo reomerpun.7-11 wmace». M.:
[Tpoceemenue, 2000 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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