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NNOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs st oOydaromuxcs 10 —11
KJIacCOB pa3paboTaHa Ha OcHOBe @enepaibHOr0 TOCyJapCTBEHHOTO 00pa3oBaTelIbHOTO CTaHIapTa
cpeaHero obmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHH, MPEABABISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIMKA POCCUICKOrO oOpa3oBaHus. Peanmsarms mporpaMmmbl
o0ecrieyrBaeT OBJAJICHUE KIFOYEBBIMH KOMIICTCHIIUSIMH, COCTABISIONIMMUA OCHOBY UISI CAMOPa3BUTHS U
HETPEPHIBHOTO 00pa30BaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOIO U TI03HABATEIBHOTO
Pa3BUTHS TMYHOCTH O0YJAIOLIIXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMETpuMH Ha YpPOBHE CPEIHEro oOmiero oOpazoBaHHs 00YCIIOBIIEHA
IPAaKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M IPEAMETHBIX Pe3ylbTaToOB OOyUYEHMs] I'€OMETPUM B
HalpaBJIEHUHU JTUYHOCTHOTO pa3BUTHs 00ydaroIuxcsi, popMUpOBaHUS (PYHKIHMOHAIBHOW MaTeMaTHYEeCKOM
TPaMOTHOCTH, H3Yy4YCHUs JpPYruX Y4eOHBIX IUCHUILIMH. Pa3Butume y o0Oydarommxcsi NpaBUIIBHBIX
NPECTaBICHUN O CYNTHOCTH U MIPOMCXOKACHUU T€OMETPUIECKUX a0CTpaKIUii, COOTHOUICHUH PEATbHOTO U
U/I€aIbHOTO, XapaKTepe OTPaKeHHs MaTeMaTU4YeCKOM HAyKOH SIBJIEHMH W IPOLECCOB PeaJbHOr0 MHpa,
MecTe FeOMETPUHM B CHUCTEME HayK M POJM MAaTEMaTHYECKOIo MOJICJIMPOBAHUS B HAyYHOM IIO3HAHUU U B
NPaKTUKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYALIMXCS, a TakKXKe KadyecTB
MBIIICHHSI, HEOOXOAUMBIX JUIS aalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBiIsieTCSl OAHUM U3 0A30BBIX NPEIMETOB HA YPOBHE CPEHET0 001Iero oopa3oBaHus, TaK
Kak 00ecreunBaeT BO3MOXKHOCTh N3y4EHHsI KaK AUCLUILIMH €CTECTBEHHO-HAayYHO! HalpaBI€HHOCTH, TaK U
T'YMaHUTapHOM.

Jlornueckoe MBbIIUIEHUE, (GOpMHUpYEeMOe MpH H3YYCHHH OOYYArOIIMMUCS TOHSATHHHBIX OCHOB
IeOMETPUH U MOCTPOECHUH LIETIOUYKH JIOTHUECKUX YTBEP)KICHHUM B XOJl€ PEIICHUs F€OMETPUUECKUX 3a]ad,
YMEHHUE BBIIBUIaTh U ONPOBEPraTh I'MIIOTE3bl HEMOCPEIACTBEHHO MCIIONB3YIOTCA IMPH PELICHUH 3ajad
€CTeCTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHne OpHEeHTHPOBAaThCI B TPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX OOJIACTSIX
NesITeIbHOCTH yesioBeka. OpHeHTalMsl YyeloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE
€ro COIMAJIbHOrO OBbITHS, (hopMa OTPaXKEHHUs OKPYXKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HaHWS U
aKTUBHOTO TIpeoOpa3oBaHusl JedcTBHTENbHOCTH. OlepupoBaHHWE TPOCTPAHCTBEHHBIMH 00Opa3amu
00BEeTMHSCT Pa3HbIe BUIBl YYEOHOW M TPYAOBOW AEATENBHOCTH, SBISETCS OJHUM U3 MPOGECCHOHATHHO
Ba)XHBIX KadyecTB, MOATOMY akTyalbHa 3a7aya (OpPMHUPOBAaHUS Yy OOyYaroIUMXcs MPOCTPAHCTBEHHOIO
MBILIIEHHUS] KaK Pa3HOBUAHOCTH OOPa3HOIO MBILIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B MOJATOTOBKE K
NPaKTUYECKOH eSATEILHOCTH 110 MHOTUM HAaITPABIICHHSIM.

Ilenp ocBoeHusi mporpamMMmbl ydeOHoro kypca «['eomerpusi» Ha 0a30BOM YypOBHE OOYYEHHS —
o0mreo0pa3oBaTenbHOE M OOMIEKYJIBTYPHOE pa3BUTHE OOydarouuxcs uepe3 obOecrnedeHne BO3MOMXKHOCTHU
nproOpEeTEeHNUs] U UCIIOIb30BAaHUS CUCTEMATHUYECKUX M€OMETPUYECKUX 3HAaHUHN U ASUCTBUH, crienn(UIHbIX
TE€OMETPHH, BO3MOXXHOCTH YCIIEITHOTO MPOJOIDKEHHST 00pa30BaHUs 10 CHEIHATBHOCTSIM, HE CBSI3aHHBIM C
NPUKJIAJHBIM UCTIOB30BAaHUEM T€OMETPHH.

[Tporpamma no reomeTpuu Ha 6A30BOM ypOBHE IpeaHa3HAuUEHa JUIs 00YYaIOLIMXCsl CPEAHEN MIKOJIbI,
HE HCIBITHIBABUIMX 3HAYMTENBHBIX 3aTPYJAHEHUI Ha ypOBHE OCHOBHOIO 00Iero obpazoBaHus. Takum
obpazoM, oOyuaromuecs Ha 0a30BOM YypOBHE JOJDKHBI OCBOHWTH OOIIME MaTEeMaTUYeCKHe YMEHWUS,
CBSI3aHHBIE CO CleUU(UKON TeOMETpUN M HEOOXOIUMBIE AJIs )KM3HU B COBpeMeHHOM obmecTBe. Kpome
3TOTr0, OHM MUMEIOT BO3MOXXHOCTh M3YUUTh F€OMETpHUIO Oosiee riryOOKo, ecilu B JajbHEWIIeM BO3HHKHET
HE00XO0/IMMOCTh B T€OMETPUYECKHUX 3HAHUAX B MPO(ECCUOHAILHON JAEATEIbHOCTH.

JlocTikeHre el OCBOEHHUS IMPOrpaMMbl 0OECIEUMBACTCS PELICHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuoputeTHbIMH 3afauyaMu OcBoeHHUs Kypca «l'eomerpum» Ha 6a3zoBoMm ypoBHe B 10—I11 kitaccax
SIBIISTFOTCSL:



e (opMupoBaHHE MPEICTABICHUS O T€OMETPUM KAaK YaCTH MHUPOBOM KYJIbTYphl U OCO3HaHHE €&
B3aUMOCBSI3H C OKPY’KAIOIIMM MUPOM,;

e (opMupoBaHHE NPEACTABICHUS O MHOTOTPAHHHMKAX M TeJaxX BpAIICHUS KaK O BaKHEHIIUX
MaTeMaTHYECKUX MOJENAX, T[O3BOJIIONIMX OMNHCHIBATH M M3y4aTb pa3HbIC  SIBICHUS
OKPY’KaIOIIEro MUpa;

e (opMupoBaHHE YMEHHS paCIO3HAaBaTh Ha YEpPTEXax, MOJENAX U B pEaTbHOM MHpE
MHOT'OI'paHHMKH U Tejla BpallleHHs;

® OBJAJICHHE METOJAMU PELICHHUS 3a/Jad Ha MOCTPOEHUS Ha H300pak€HUSAX IMPOCTPAHCTBEHHBIX
buryp;

e (opMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMM IOHATHSIMM O MHOTIOIpaHHMKax M Teax
BPALLEHUS U X OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE AJTOPUTMAMHU PELICHUs OCHOBHBIX TUIIOB 3ajay; (OPMHUPOBAHUE YMEHHUS MPOBOJUTH
HECJIOJKHBIE J0Ka3aTeNIbHbIE PACCYKIEHUS B X0J1€ PELICHUs CTEPEOMETPUYECKHX 3ajad U 3ajiad ¢
IIPAKTUYECKUM CO/IEPKAHUEM;

® Da3BUTHE MHTEIJIEKTYAJIbHbIX U TBOPYECKMX CIOCOOHOCTEH OOydaroIMXcCsi, MO3HaBaTEIbHOM
AKTUBHOCTH, UCCIIIOBATEIBCKUX YMEHUH, KpUTUYHOCTH MBIIIUICHUS;

e (dopmupoBaHue  (QYHKIMOHATBHOM TPAMOTHOCTH, PEJICBAaHTHOM  TEOMETPHUU:  YMEHHE
pacro3HaBaTh TPOSIBICHUS TEOMETPUUYECKHX IOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peabHbIX >KU3HEHHBIX CUTyalUAX W MPH U3yYEHUH APYIHMX Y4E€OHBIX MPEAMETOB, NMPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh UX HA SI3bIKE N€OMETPUU U CO3/1aBaTh
F€OMETPUUECKUE MOJENIH, NPUMEHATh OCBOCHHBIM I'€OMETpUYECKUHM ammapar A pellieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, UHTEPIIPETUPOBATH U OLICHUBATh I10JIYYEHHbIE PE3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPaMMBbI SBIISICTCS BKIIIOUEHHE B KypC CTEPEOMETPHUM B Hayaje
€ro M3y4yeHMs 3a/ay, pellaeMblX Ha YPOBHE HHTYMTHBHOTO IIO3HAHMs, M OHpPEIENEHHBIM 00pa3oM
OopraHu3oBaHHasi paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOIO U MPOCTPAHCTBEHHOIO
MBIIICHHS], CTHMYJIMPYET IPOTEKaHWEe HHTYHUTHUBHBIX MPOIECCOB, MOTHBHPYET K JalIbHEHIIIEMY H3YUEHUIO
npeaMera.

[Tpeanourenue oTHAETCA HArISAIHO-KOHCTPYKTUBHOMY METOY OOy4Y€HMsI, TO €CTh TeOpEeTHYECKUe
3HaHMUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-IIPAKTHUYECKOH naedaTeabHOCTU. Pa3Butune
IPOCTPAHCTBEHHBIX MPEJACTABICHUN y ydalUXcs B Kypce CTEpPEOMETPUHU MPOBOJAUTCS 3a CUET PELICHUS
3aJa4 Ha CO3JaHHE IPOCTPAHCTBEHHBIX OOPa30B M 3aJad Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue obOpa3a NMPOBOAMTCA C OMNOPOM Ha HAIJSAHOCTb, a ONEpPHUpOBaHHE O0pa3oM — B
YCIIOBUSIX OTBJIEUEHUS OT HATJISHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHbBIE cojepxaTenbHble TUHUM Kypca «l'eomerpum» B 10—11 knaccax: «MHOrorpaHHUKNY,
«[IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY.
dopMHUpOBaHUE JIOTHYECKUX YMEHMH pacIlpenesisseTcsi He TOJIbKO MO COJep KaTeNbHbIM JUHHUSIM, HO U IO
rojiamMm o0y4eHus Ha YpOBHE CpeaHEro o01ero oopa3oBaHusl.

Copnepxanue o0Opa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yjbTaTaM OCBOEHHUS paboueit
IPOTPaMMBl, paclpeie€HHBIM 110 To1aM 00yueHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaJCHHUE
TeOMETPHUUYECKUMH TMOHATUSMH U HABBIKAMU OCYIIECTBISUIOCH IOCIIEAOBATENIbHO M TOCTYNAaTeNbHO, C
COOJIFOJICHHEM TIPUHIIMIIA TPEEeMCTBEHHOCTH, 4TOObI HOBBIE 3HAHUS BKIIOYAINCH B OOLIYIO CHCTEMY
FEOMETPUUECKUX MPEJCTaBICHUNH O00ydaroIuxcs, pacmmpsas U yrayonss e€, oOpa3ys MpoyHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YUEGBHOI'O KYPCA B YYEGHOM IIJTIAHE
Ha u3ydenue reomerpun otBoautcs 2 yaca B Hegento B 10 kiacce u 1 wac B Hepemo B 11 kiacce,
BCETO 3a JiBa roga oOydenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, MpsiMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCMOMAaTUYECKOM ITOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.

B3auMHOe pacnosokeHue MNpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECs, IapalIebHbIE U
cKpemuBaromuecs npsmele. [lapamienbHOCTh MPSMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: MapasuleiibHbIE
MPSIMBIE B IIPOCTPAHCTBE; MAPAJUIENbHOCTD TPEX MPAMBIX; NAaPAJUICITBHOCTh NPSAMON U TUIOCKOCTU. YTJIBI C
COHAIIPABIICHHBIMU CTOPOHAMHM; YTOJl MEXAY MPSIMBIMU B IpocTpaHcTBe. [lapaminenbHOCTh NMIIOCKOCTEN:
napajuielbHble IUIOCKOCTH; CBOMCTBA MapauIeNbHbIX IUIOCKOcTeW. IIpocTeiimme mpocTpaHCTBEHHbIE
burypbl Ha MIOCKOCTHU: TETPadAp, KyO, mapasiesenune; NOCTPOCHUE CEUCHUN.

[TeprieHAMKYASIPHOCT NPAMOM M IUIOCKOCTH: MNEPHEHAUKYJSPHBIE MpPSAMbIE B IPOCTPAHCTBE,
MpsIMbIE TIApaJUICNIbHBIE U NEPNEHIUKYJIAPHBIE K MJIOCKOCTH, TPU3HAK NEPHEHIUKYIAPHOCTH MPSMOU U
IJIOCKOCTH, TE€OpeMa O MNPSIMOW NEPHEHAUKYJISIPHON IUIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YOl MEXAY
IpsIMOM M IJIOCKOCTBIO; JIBYITPAHHBIA YroOJ, JIMHEHHBIM yrojl AByrpaHHoro yria. llepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT MPAMOW 10 IUIOCKOCTH, MPOEKUHUA
burypel Ha TIUIOCKOCTh. llepneHAuKyIIpHOCTh TUIOCKOCTEH: NpPH3HAK MEPHEHIUKYISPHOCTH JIBYX
mockocrei. Teopema 0 TpEX NEpPIEHAUKYIIAPAX.

MHOTrOrpaHHUKH

[ToHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHMKA, BBITYKJIBIE W HEBBITYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas npu3ma; rpaHd U OCHOBAHUS IIPU3MBI,
npsiMasi M HakKJIOHHAs MpPHU3MbI; OOKOBas M TMOJIHAs MOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
NpsIMOYTOJIbHBIM TapajuieNienuies M ero cpoiicTBa. [lupamupa: N-yrosnbHas nupamuga, TpaHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs M TOJIHASI TOBEPXHOCTh MUPAMUJIBL; TPABUIbHASA U YCECUEHHAS] TUPAMHUIA.
DJIeMEHTHI TPU3MBI U TUpaMuibl. [IpaBuIbHBIE MHOTOTPAHHUKH: TTOHSATHE TIPABWIHHOTO MHOTOTPAHHUKA,;
npaBUjIbHAs MpU3Ma U MpaBWJIbHAsA NMHUPAMUJIA; MPABWIbHAS TPEYrojbHas NMHUPaMHIa U MPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o MpaBMIIBHBIX MHOTOTPAHHUKAX: OKTAadJp, MOACKAdJIp M HUKOCAdIP.
CeueHust MPU3MBI U THPAMUJIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, MPSMOM, MIOCKOCTH. DJIEMEHTHI
CHUMMETPHUU B IUPAMUIAX, apaJUIeIICIUIENAX, IPABUIBHBIX MHOIOTPAHHHUKAX.

Bbruncnenre »IeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHanu, yriael. [lmomans OOKOBOIA
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTU MPAMOU TMPU3MBI, TUIONIAJb OCHOBAaHHM, TeopeMa O OOKOBOH
MOBEPXHOCTU TMpsiMOM mpu3Mbl. [lnomans OOKOBOM NOBEPXHOCTH W IOBEPXHOCTH MPAaBUIBLHOU
NUPaMUJIBI, TeOpeMa O IUIomaau yceu€HHoW mnupamuabl. [lonstue o6 o0béMe. OOBEM MUpPaMUIIBI,
IIPU3MBI.

[Tono6usie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAIsIMU MOBEpXHOCTEH, 00bEMaMu
MOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus

[{unuaapuyeckas  MOBEPXHOCTh,  00pasymiolMe  IMJIMHIPUYECKOM  TOBEPXHOCTH,  OCh
WIMHIPUYECKON MoBepxHOCTU. L{MauHAp: ocHOBaHWsA M OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh;
I0M1a/1b OOKOBOH U MOJHOM MOBEPXHOCTH.



Konnueckas moBEpXHOCTh, 00pa3yromne KOHUIECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTd. KoHyc: ocHOBaHWME M BepIIMHA, OOpasylomias M OCb;, IUION[aJb OOKOBOW M MOJHOMN
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIKe U BHICOTa; OCHOBAHUS M OOKOBAs TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IMameTp; IIoaab NOBEpXHOCTH cdepbl. BzanMmHoe pacnonoxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; MIomaab cQepsl.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka LUIMHIpa U KOHYCA.

KomOuHammu Ten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMMCAHHBIM OKOJIO CQepsl;
cdepa, BliMcaHHAsi B MHOTOTPAHHHUK, UJIM TEJIO BPAIllCHUS.

[Tonsitue 06 006bEéMe. OCHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 00 00bEME MPAMOYTOJIHHOTO
napaenenunena u cieacteus u3 He€. O0bEM nnnmuHpa, kKonyca. O0bEM 11apa u iomanb chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIICHUST MEXAY IUIOMAASMU HOBEPXHOCTEH, 00BEMaMu
MOAOOHBIX TEJL.

Ceuenus nuiuHApa (MapaielbHO U MEPHEHAUKYISIPHO OCH), CEYeHMs] KOHyca (mapajuielibHOe
OCHOBAHUIO U IPOXOJIIEE Yepe3 BEPILNHY), CEUEHUs LIapa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CIOXKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha yucio. PasnoxeHue BekTopa mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuno mapamnenenunena.
Pemenne 3anad, CBSI3aHHBIX C MIPUMEHEHUEM IPABWII JAEUCTBUHM ¢ BeKTOpaMu. IIpsMoyronbHas cucrema
KoopAuHat B npocTtpaHncTBe. Koopaunatel Bekropa. IIpocreilivne 3aiaun B KoopauHaTax. YToa MEXIy
BekTOpaMu. CKaJIIpHOE MPOU3BEIECHNE BEKTOPOB. BhIunciaeHue yriioB Mexay NpsMbIMUA U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBII METOJT IIPU PELLIEHUH F€OMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE  PE3yNbTaThl OCBOEHHS MPOTrpaMMbl  ydeOHOro mpeamera «MaremaTtuka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU OOYdYaIOMIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIECTBa, MPEICTABICHHEM O MAaTeMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUHN, IPOLETYp I'PaXkJaHCKOro 001ecTBa (BBIOOPHI, OIPOCH! U MIp.), YMEHUEM
B3aMMO/ICHICTBOBATh C COLMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUM € UX (QYHKLUSAMHU U HA3HAUEHUEM.

ITaTpuoTHyeckoe BoCIUTaAHUeE:

c(OPMHUPOBAHHOCTBIO POCCHMCKON TPaKAAHCKOM HICHTUYHOCTH, YBAXKEHHS K MPOLUUIOMY H
HACTOALIEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSAM POCCHHCKHX
MaTEMAaTUKOB U POCCUMCKON MAaTeMaTH4ECKON IIKOJBbI, K MCIOJB30BAHUIO 3TUX JOCTUKCHUM B IPYIHX
HayKax, TEXHOJOTHIX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHHCKOro Hapoja; cOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMS, dTUYECKOrO INOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM NPUMEHEHMEM JNOCTHKEHUH HAYKHU U
JESATENIbHOCTBIO YUYEHOI0; OCO3HAHUEM JIMYHOT'O BKJIa/la B IOCTPOECHUE YCTOMYMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

JCTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOYas ICTETHUKY MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aJay, pEIIeHUH, pacCyXAeHUIl; BOCHPUUMYMBOCTBIO K MAaTe€MaTHUYeCKMM acHeKTaMm
Pa3IMYHbIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO YMEHUS NMPUMEHATh MaTeMaTH4YeCKHe 3HAaHUs B MHTEpecax 3J0pOBOTO U
6e3omacHoro obpasa *KH3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3J0POBBIO (340pPOBOE IMUTAHUE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas (u3nueckas aKTUBHOCTH); (PU3MUECKOro
COBEpIIEHCTBOBAHUS, IIPU 3aHITUAX CIIOPTUBHO-030POBUTEIBLHON JESATENbHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYZIy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K PA3JIMYHBIM chepam
npo(ecCUOHANBHON JESITENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPWIOKEHUSIMH, YMEHHEM
COBEpINATh OCO3HAHHBIA BBHIOOp Oynymied mpodeccur W pearu30BBIBATH COOCTBEHHBIE KU3HEHHBIC
IUTaHBl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa3oBaHHIO M caMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEH J>KM3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHWHM NPAKTHUYECKHUX 3a]ad
MaTeMaTU4eCKOl HalpaBIeHHOCTH.

JIK0JIOTHYECKOe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO ~ JKOJOTMYECKOM  KYJIbTYpbl, IOHMMAaHHEM  BIHSHUS  COLMAIBHO-
SKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHON CPefbl, OCO3HAHUEM TI100aIBHOTO
XapakTepa HKOJIOTMYECKHUX Mpo0sieM; OpHeHTalueld Ha NpUMEHEHHEe MaTeMaTU4YeCKUX 3HaHUM JUid
pelieHrs 3ajad B 00JIaCTH OKpYXKaroIle Cpelibl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH WX BO3MOXKHBIX
NOCIIEACTBUM JUIsl OKPYXKAIOLIEH Cpenbl.

IleHHOCTH HAYYHOIO MO3HAHMSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKH W OOIIECTBEHHOHN MPaKTUKH, MOHMMaHUEM MaTeMaTHYeCKOW HayKH Kak cdephl deroBeuecKoi
JESATEIILHOCTH, JTAllOB €€ Pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBWIM3ALUU; OBJIAJEHUEM SI3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOM KyIbTYpOH Kak CpEACTBOM IO3HAHHUA MHpA; TOTOBHOCTBIO
OCYILIECTBIIATH IPOEKTHYIO U HUCCIIEN0BATENBCKYIO EATENBHOCTh MHINBUYAIbHO U B TPYTIIIE.



METANPEIMETHBIE PE3YJIbTATBI
MetanpeameTHble pe3ysbTaThl OCBOEHHUS MporpamMmbl ydeOHoro mnpeamera «MaTemaTukay
XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBbHBIMU HO3HABAMENbHBIMU OCliCMUAMY, VHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCANbHBIMU PeYIAMUSHIMU 0eUCEUIMU.
1) Vuueepcanvuvie noznasamenvhvle Oeilicmeus, obecneuusarom @opmuposanue 6a308blx
KOCHUMUBHBIX ~Npoyeccos obyyarowuxca (oceoenue Memooo8 NO3HAHUSL OKPYHCAIOULe20 Mupa,
npuUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
ba3zoBble Jlornyeckue AecTBUA:
® BBIBISTH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUN MEXKIY TIOHATUSAMU; (OPMYIUPOBATH ONPEICIICHUS TMOHSATHI; YCTaHABIMBATH
CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUU, OCHOBAHUS JIIsl 0000IEHNS U CpaBHEHUS, KpUTEPUU
MIPOBOAMMOI0 aHAJIN3A;
® BOCIPHUHHMATh, (OPMYIUPOBATH M NPEeOOpPA3OBBIBATH CYXKACHHS: YTBEpAUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHBIC,

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpeuYus B (hakTax,
JaHHBIX, HaOJIONEHUSAX U YTBEPXKICHUAX; MpeasiaraTb KPUTEPUU JJi1  BbISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;
e JenaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJII4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeJbCTBA MATEMAaTHYECKUX YTBEP)KIEHUN (MpsIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

e BbIOMpaTh crnoco0 penieHus ydeOHOW 3ajaur (CpaBHUBAaTh HECKOJbKO BApUAHTOB pPELIEHUS,

BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).
Bba3zoBble uccienoBareibckue 1eiCTBUS:
® ICMOJIb30BAaTh BOMPOCHl KaK MCCIENOBATEIbCKUI WHCTPYMEHT MO3HaHUS; (OpMYIHpOBaTh
BONPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUYUE, MpoOJieMy, yCTaHAaBIMBaTh HMCKOMOE U JIaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

® [IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAHOBJICHUIO
O0COOEHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SBJIEHUS, MPOIECCa, BBIABICHUIO 3aBHCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

®  CaMOCTOSATENbHO (QOPMYIUpPOBaTh OOOOIIEHHS M BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOII0/IeHUs, MCCIIE0BAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

® [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, & TAKKE BBIIBUIaTh MPEINOIOKEHUS O €ro

Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

® BBIBIATH ACPUIUTH WHGOPMAIMHU, JAHHBIX, HEOOXOIUMBIX NS OTBETa HA BOMPOC M JUIS

pelIeHus 3a/1a4H;

e BbIOMpaTh  HMHPOPMAIMIO W3  UCTOYHUKOB  pA3IUYHBIX  THUIOB,  aHaJIU3UPOBATb,
CUCTEMATHU3UpPOBaTh M HHTEPHPETUPOBATH HHGOPMAILMIO pPa3IMYHBIX BUIAOB U (opM
IIPEICTABIICHMS;

® CTPYKTYpHPOBaTh HH(OPMAIHIO, MPEACTABIATh €€ B PAa3IUYHBIX (OpMax, HILTIOCTPUPOBATH
rpaduvecKku;
® OIIEHHWBATh HAJAEKHOCTH HH(DOPMAIHH IO CAMOCTOSATETBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
2) VHhusepcanibhvle KOMMYHUKaGmMuUeHbvle Oelicmeus, 00ecneuusarom CcoopMuUposanHoCmy
COYUATLHBIX HABBIKOG 00YUAIOUUXCA.
OO0uienne:



BOCIIPHHUMATh U (DOPMYIHPOBATH CYXICHUS B COOTBETCTBHHU C YCIOBUSAMH U IENISIMHU OOILICHHUS;
SCHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMUCHBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 110 XO/Iy PEIICHHS 33/1a41, KOMMEHTHPOBATH MTOJIYYEHHBII PEe3yNbTaT;

B XO0Je OOCYXIEHHs 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYKAaeMOH TeMbl, HpOOIeMBbl,
pemraeMoi 3aaayd, BHICKA3bIBATh WICH, HALICJICHHBIC HA MOMCK PEIICHHUS; COMOCTABISATH CBOM
CY)XKICHHUS C CY)KACHHUSIMHU JPYTUX YYaCTHHKOB JAMANOra, 0OHapyXHBATh Pa3Iniue M CXOJCTBO
NO3HILINI; B KOPPEKTHOMH (hopme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,
IpPE/ACTAaBIATh PE3y/IbTaThl PpEIICHHUS 3aJadd, OSKCIEPHMEHTa, WCCICJOBAaHMS, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3a7ad MpE3eHTAlUuH |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

NOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHJHOW W WHAMBUIAYAIbHOH pabOThHI IpH
pelieHny y4eOHBIX 3a/ay; MPUHUMATh IIeJIb COBMECTHOW JAESTEeNbHOCTH, IJIAHUPOBATh
OpPTaHM3AINI0 COBMECTHON pabOThI, paclpenesTh BUABI PadOT, JOTOBAPUBATHCS, O0CYXIATh
MPOILIECC U PE3YNIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OcyxaeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W HHBIC); BBIOJHATH CBOIO YacTh pabOTHl M KOOPIMHHPOBATH CBOU JEHCTBHA C
IpYTMMH 4YJ€HAaMU KOMaHbl; OLICHMBAaTh KayeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT IO
KpUTEpUsM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamuensvie Oeiicmeus, obecneuusaom GopMuUposanue CMbLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABBLIKOG TUYHOCTU.
Camoopranu3anus:

COCTABJIATH TIJIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHThI pelIeHUl ¢ yuéTOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIBb:

BJIQ/IETh HABBIKAMU TO3HABATENHHOM pedreKcHH KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI U
MBICIIUTENBHBIX ~ MPOLECCOB, MX  pe3yjibTaToB; BIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yiIbTaTa pelIeHns MaTeMaTHUeCKOH 3aauu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpM pEUIEHUU 3a/aud, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHBIX, HAlJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATa LEIH U YCIOBUIM, OOBSICHATh IPUUUHBI JOCTUKEHUS WU
HEJOCTH)KEHMSI ~ PE3yJbTaTOB  JAEATEIbHOCTH, HAaXOOuUTh  OMMOKY, JaBaTb  OLIEHKY
npUOOPETEHHOMY OTIBITY.

INNPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MPAMasi, INIOCKOCTb.

HpI/IMeHSITI) AKCUOMBI CTEPEOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUHN 'COMCTPUICCKUX 3aaay.

OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccugunupoBars B3auMHOE pactookKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JIBYTPaHHBIN YTOJI, TPaHU JIBYTPAHHOTO Yriia, peOpo IBYTpaHHOTO YIJIa;
JIMHENHBIN YroJl ABYTPAHHOIO yIia; TpaJyCHas Mepa IBYrPaHHOIO YIJIa.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBII MHOTOTPaHHUK, JIEMEHTHI
MHOI'OI'PAHHUKA, ITPABUIbHBIM MHOTOTPAHHUK.



Pacnio3HaBaTh OCHOBHBIE BHUABI MHOIOTPAHHUKOB (IIMpaMuja; TMpU3Ma, PSIMOYTOJIbHBII
napajuiesaenumnes, Kyo).

KnaccudumupoBarh MHOTOTpAaHHHWKH, BBIOMpass OCHOBAHUS I KiacCHU(UKAIUU (BBITYKJIbIC H
HEBBIMMYKJIbIE MHOTOTPAHHHUKH, MPABWIbHBIE MHOTOTPAHHHUKHU; TMPSMbIe ¥ HAKIOHHBIE MPU3MBI,
napauIeIeIUIE/bl).

OnepupoBaTh NOHATUSAMH: CEKYIas MIIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CTpouTh ce4eHHsi MHOTOIPAaHHUKOB METOOM CIICIOB, BBIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarh 3agaunm Ha HaXOXJACHHE TE€OMETPHUYECKHX BEIUYMH MO 00paslaM WM alropuTMam,
MPUMEHSISI U3BECTHBIC aHAIUTUYECKUE METOMbI MPH PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKHX 3a/1ay Ha
BBIYUCIICHHE PACCTOSIHUM MEXIY ABYMSI TOUYKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKHU JIO MIIOCKOCTH, MEXY
CKPELIMBAOIIUMHUCS MPSIMBIMH.

Pemars 3agaunm Ha HaXOXJACHHE TIEOMETPUUECKUX BEIMYMH IO o0OpaslaM WIH alropuTMam,
MPUMEHSISI U3BECTHBIC aHAIUTUYECKUE METOMBI MPH PELICHUH CTAaHAAPTHBIX MaTeMaTHYECKHX 3313y Ha
BBIYUCIICHHE YTJIOB MEXIY CKPEUIMBAIOIIUMUCS HPSAMBIMU, MEXKIY HPSIMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, TBYTPaHHBIX YTJIOB.

Bbrancnsate 00BbEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MUpaMHIa) C
npUMEHEeHHEeM (OpPMyIN; BBIUUCIATH COOTHOIICHHS MEXKIYy IUIOMAASIMH TOBEPXHOCTEH, 0O0bEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSIMH: CUMMETPHsI B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTH CHMMETPHH,
LEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HUHTEPHPETUPOBATH HMHGPOPMAIUMI0 O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[TpumensTh reoMeTpudeckne (HakThl UIS PEIICHUS CTEPEOMETPHUECKUX 3a/1ad, MPEIIIOIararoinx
HECKOJIBKO IIaroB PelIeHHs], €CIH YCIOBUS MPUMEHEHUS 33aJIaHbl B IBHOH dopMe.

[TpuMeHsTh TpoCTeHIlne MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPY PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[TpuBOANTE TIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE M JKU3HHU, PacliO3HABATh
IPOSIBJIIEHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh MONyuYeHHbIC 3HAHUS Ha MPAKTHUKE: aHATM3UPOBATh PealibHbIE CUTYAIllUU U MPUMEHSTh
W3y4eHHBIE TOHATHA B TpOIlEecCEe TOWCKA PEHICHHS MaTeMaTHYeCKH CQOPMYIMPOBAHHOW IMPOOJIEMBI,
MOJICIIUPOBATh pEaJbHBIE CUTYAllMM Ha SI3bIKE TEOMETPUH, HCCIEAO0BAaTh IOCTPOSHHBIE MOJENH C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKUX TMOHATHM M TeopeM, ammapara anreOpbl; pemarb MpakTHYeCKHe
3aJauu, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKUX BEJTUYUH.

11 KJIIACC

OnepupoBaTh TOHATUSMU: I[HIWHAPUYECKAs TMOBEPXHOCTb, OOpa3yroife IMINHIPUYECKOM
MOBEPXHOCTH; LWIMHJP; KOHUYECKas MOBEPXHOCTb, OOpasylole KOHHYECKON MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS TEIl BpaIllCHUS.

KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOH CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA; IMIapOBOM
CJIOH, OCHOBAHHE IIAPOBOTO CJIOSI, BRICOTA IIAPOBOTO CIIOST; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI W IUIOMIANM TOBEPXHOCTEW TeN BpallleHUs, T'C€OMETPHUUECKUX Tel C
npuUMeHeHueM (HOpMYIL.

OnepupoBaTh MOHSATHUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMHCAHHBIIM OKOJO chepsr;
cq)epa, BIIMCaHHAasd B MHOI'OI'PAaHHUK HUJIX TCJIO BPAIICHUA.

BBIYuCISITE COOTHOMICHHSI MEX Y TUTOIIAASIMU TTOBEPXHOCTEH U 00bEMaMH MTOJOOHBIX TEll.



N306paxats u3ydaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHusl.

W3BnekaTb, WHTEPHPETHPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE NIEHCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJaf0T.

IIpuMeHATh paBUIIO NapasuIeICIUIIEIA.

OnepupoBaTh NOHSATUSAMHU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojll MEXKIy BEKTOpaMHU, CKAIIPHOE MPOU3BEICHHE
BCKTOPOB, KOJUVIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLI.

HaXO[[I/ITB CyYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpa HaA 4YHUCIO, YTOJ MCKAY BCKTOpAMHU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIUHAT.

[TpumeHsTh reoMeTpudeckne (HaKThl Ui PEIICHHUs] CTEPEOMETPHUECKUX 3a]ad, MPEeAroIaraonmx
HCCKOJIBKO IAaroB pCiCHUus, €CJIN YCIOBUA MIPUMCHCHUS 3a/IaHbI B SIBHOU (1)0pMe.

Pemmats npocreiiiiye reoMeTprHUecKre 3a1au Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/IA.

Pemmars 3amaun Ha J0Ka3aTeNbCTBO MaTEMAaTHUYECKUX OTHOILIECHUI U HaXOXKICHHE T€OMETPUUECKUX
BCIIMYUH 110 06pa3uaM WM aJilrOpuT™MaM, MNPUMEHAA HU3BCCTHBIC MCETOJbI IMPU PCHICHUH CTAHAAPTHBIX
MaTeMaTHYECKUX 3aj1ad.

[TpuMeHsTh MpoCTeHIne MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1au.

IIpuBOoaUTE IpPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE M JKU3HM, PACIIO3HABATH
IMPOSABJICHUEC 3aKOHOB Ir€COMCTPHU B UCKYCCTBC.

[TpuMeHsTh MONyuYeHHbIC 3HAHUS Ha MPAKTHUKE: aHATM3UPOBATh PealibHbIE CUTYAllUU U MPUMEHSTh
W3YYCHHBbIC TMOHATUS B IPOLIECCE TMOMCKA PEHIeHHs MaTeMaTH4ecKd CHOpMYyITUPOBAHHON MPOOIEMBI,
MOACIINPOBATE PCAJBHBIC CUTyallUM Ha A3BIKE TCOMETPUH, HUCCICAOBATH ITOCTPOCHHBLIC MOJCINU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX IOHATUH M TEopeM, amnmapara anreOpbl; pemarb HMpaKTHYeCKHe
3a/1a4y¥, CBSI3aHHBIE C HAXOXKJICHHUEM F€OMETPHUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosanuyecrBo yacos DJIeKTPOHHBIE
°
n/ HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Konrpoxy — Mpakru (ungposbic)
- Bcero HbIe YyecKue oOpa3oBaTe/bHbIE
padoThbI padoTbI pecypchbl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsMble u mIockocTH B pocTpaHcTe. [lapaniensHocTh 12 1
IPSIMBIX U IJIOCKOCTEN
3 [leprieHIUKYISAPHOCTD MPSMBIX U IIOCKOCTEN 12
4 VYrisl MeXay NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHoOrorpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0
11 KJIACC
Konu4yecTBo yacos
DJIeKTPOHHbIE
Konrpoas IIpaktu
Ne n/m HanmeHnoBaHMe pa3jeioB 4 TeM POrpaMMBbl (undpossbie)
Bcero HbIe yecKue
o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Tema Bpamenus 12
2 OOBEMBI TEN 5 1
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHme, 0600MIeHNEe, CUCTEMATHU3AIIMS 3HAHUMA 7 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosamnyecTBo yacoB
DJIEKTPOHHbBIE
Kontp Mpakr  /[dara
Ne uudposbie
Tema ypoka OIbHBI |~ WYecKH  M3y4YeH
n/n Bcero oOpa3oBaTeJibH
e e ust
ble pecypchbl
pador pador
bl bl
OcHOBHbIE IOHATHSA CTEPEOMETPUU: TOUKA, IPSAMasi, IIIOCKOCTb,
1 npocTpancTBo. [IpaBuia n3o0paskeHus: Ha pUCYHKAX: U300paKEHUS 1
IJIOCKOCTEH, MapaijieNIbHbIX MPSIMBIX (OTPE3KOB), CEpEIHBI OTPE3Ka
5 [onsaTHs: Mepecekarmuecs MIOCKOCTH, IePeCeKAIONIUecs MpsiMast U 1
IJIOCKOCTh
3 [onsaTHs: Mepecekarmuecs MIOCKOCTH, IEPECEKAIONIUeCs MpsiMast U 1
TUTOCKOCTh
4 3HaKOMCTBO C MHOTOT'paHHUKAaMHU, U300pakeHHe MHOTOTPAaHHUKOB Ha 1
PUCYHKAX, Ha MMPOEKIIMOHHBIX YepPTeKax
5 HauanbHble cBefieHUs 0 KyOe M MupaMuie, uX pa3BEPTKU M MOJIEIIH. 1
CeueHust MHOTOTpaHHUKOB
6 HauanbHble cBefieHUs 0 KyOe U mupaMuie, uX pa3BEPTKU M MOJIEIIH. 1
CeueHust MHOTOIPaHHUKOB
7 [TonaTne 06 akCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHMOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX
3 [TonsATHE 00 AKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUH: 1
aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX
9 [TonsATHE 00 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUH: 1
aAKCMOMBI CTEPEOMETPUH | CICICTBHSI U3 HUX
10 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1

AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX




B3anMHoOe pacronioxkeHne IpsMbIX B IIPOCTPAHCTBE:

1 nepeceKarommecs, napauieabHble U CKPEIIMBAIOIINECS PSIMbIE L
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:!

12 napajuieNibHbIe MPSMbIE B IPOCTPAHCTBE; MaPaJUIeIbHOCTh TPEX 1
MPSIMBIX

13 [TapamenbHOCTh IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE: 1
[MapaniensHOCTh MPSMOI U TUIOCKOCTH

14 VYTIIBI ¢ COHANPaBICHHBIMU CTOPOHAMU 1

15 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1

16 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1

17 [TapanienbHOCTh MIOCKOCTEN: MapasliedbHble INIOCKOCTH 1

18 CaoiicTBa HapauieIbHBIX TUIOCKOCTEH 1

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, 1
KyO, mapasuienenumne/

20 [Toctpoenue ceueHwmii 1

21 [TocTpoenue ceueHunii

99 KonTponbhas padota no teme "lIpsiMble U MIIOCKOCTH B 1
npoctpancTie. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"

23 [TepreHIUKYIISIPHOCTD MPSMOU U TUTOCKOCTH: TIEPIICHIUKYISIPHEIC 1
MPSIMBIC B TIPOCTPAHCTBE

24 [Ipsimble mapasuienbHbIe U TEPIIEHINKYISIPHBIE K TUIOCKOCTH 1

25 [TpsiMble mapauIeTbHbIC U IEPIICHINKYISIPHBIE K TUIOCKOCTH 1

26 [Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Tpu3Hak nepneHIUKYJISIPHOCTH TPSIMOM U IIIOCKOCTH 1

28 TeopeMa 0 npsiMOii TEPIIEHIUKYISIPHON MIIOCKOCTH 1

29 Teopema o psIMO¥# TIepIICHAUKYIIPHON TUIOCKOCTH 1

30 TeopeMa o npsiMOii TEPIIEHAUKYISIPHON MIIOCKOCTH 1

31 [MeprieHIUKYISIp ¥ HAKIOHHBIC: PACCTOSHUE OT TOYKH JI0 TIOCKOCTH, 1




paccTostHuE OT MPSMOM 10 TUNTIOCKOCTH

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

32 paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

33 [lepneHIUKYIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

34 IlepnieHIUKYNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IIIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIAY IPSIMON U IUNIOCKOCTBIO

36 JIByrpaHHBI yroJii, TMHEHHBIN Yroj ABYTPaHHOrO yria

37 JIByTpaHHBIN yroJl, JMHEHHBIN YroJl ABYTPAHHOTO yria

38 [lepneHIMKyYIAPHOCTD MJIOCKOCTEN: IIPU3HAK MEPIEHANKYIIPHOCTH
JIBYX TUIOCKOCTEH

39 [lepneHIMKyYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH
JIBYX IJIOCKOCTEMN

40 [lepneHIMKYNSPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH
JIBYX TIJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 Teopema o TpEX mepreHANKYIApaAx

44 KonrtponbHas pabora o Temam "[leprneHAUKyIIpHOCTD NPSAMBIX U
m1ockocTeil" u "YTIbl MEXKYy IPSIMBIMU U TUNIOCKOCTAMHA"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PaHHUKA,

45 BBIIYKJIbIE U HEBBIMYKIIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKa

46 [Ipu3ma: N-yrospHas nmpu3Ma; TpaHd ¥ OCHOBAHMSI IPU3MBI; IpsiMasi U
HaKJIOHHAs MTPU3MBbI; OOKOBAasi U MOJIHAS MOBEPXHOCTh MPU3MBI

47 [Tapannenenunen, npsIMOYTOJIbHBIN MapajuIeNeNUIIe] U €r0 CBONCTBA

48 [Mupamuna: N-yronbHas nupamMuaa, TpaHd U OCHOBAHKE TUPAMU/IBI;




OO0KOBas U MOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceuéHHas mupaMua

HpaBI/IHBHHe MHOI'OI'PpaHHUKH: MIOHATUEC ITPABUIIBHOI'O

49 MHOTI'OI'paHHMKa; TpaBUJIbHAsI IPU3Ma U IPaBUIIbHAS TMPaAMU/JIa; 1
IIpaBUJIbHAS TPEYroJbHAs MUPAMUA U IPABUIIBHBINA TETpa3ap; Kyo
50 [IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAIp, 1
JOJEKadIP U HKOCAIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH,
o1 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPUH B TUpaMuax, 1
napauiesienumne1ax, IpaBMIbHBIX MHOTOTPAHHUKAX
52 Brruncnenue sJeMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTIIbI 1
[Inomanb 60K0BOM MOBEPXHOCTH U MOJTHOM OBEPXHOCTH MPSMOM
53 MIPU3MBI, IUIOMIAIh OCHOBAHHM, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH 1
MPSMOU MPU3MBbI
[Inomanp 60K0BOM MOBEPXHOCTU U OBEPXHOCTH MTPaBUIIbLHON
94 MMpaMM/Ibl, TEOpEMa O IUIoLIau OOKOBOM MOBEPXHOCTH YCEUEHHOMN 1
TUPAMUIBI
55 KonTtponbHas pabora o Teme "MHOrorpaHHUKHT" 1
56 [Tonsatue 06 00BEMeE 1
57 OO6BEM TUpaMuIbI 1
58 O0BEM nupamMuIsI 1
59 OO6BEM TUpaMuIbI 1
60 O06BEM TUpaMuIbI 1
61 O0BEM pU3MBI 1
62 O0BEM npu3MBbI 1
63 O0BEM pU3MBI 1
64 Konrtponsnas padora no reme "O6bEMBI MHOTOIPaHHUKOB" 1
65 [ToBTOpenue, 0600meHne cucTeMaTu3anus 3Haanii. [locTpoenne 1




CEYEHUIl B MHOTOTPAHHUKE

[ToBTOpenue, 0000IIeHNE cUCcTeMaTH3alusl 3HaHUW. Brrancinenue

66 PACCTOSTHUI: MEXTy ABYMS TOUYKAMH, OT TOYKH JI0 TPSMOH, OT TOUYKH 1
10 TFIOCKOCTH, ME¥/Ty CKPEUIMBAIOIINMUCS IPSIMBIMH
67 Hrorosas KOHTpOJIbHASA paboTa 1
[ToBTOpeHue, 0000meHNe cucTeMaTu3anys 3HaHui. Beraucnenne
68 YTJIOB: MEX/y CKPEIIUBAOIIMMHUCS MPSIMBIMHU, MEXY PSIMOH 1 1
IUIOCKOCTBIO, IByTPAaHHBIX YTJIOB, YIJIOB MEX/Y INIOCKOCTAMH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Kourpo Jara uu(posBbie
Tema ypoka P IIpakTu p
n/n Bcero  JbHBIE HU3y4yeHHusi  oOpa3oBaTeJbH
YyecKue
padoTbI ble pecypchl
padoThI
1 Cdepa u map: neHTp, paauyc, 1MaMeTp; IIoa b TOBEPXHOCTH 1
cepsr
5 Bsaumnoe pacrnonoxenue chepsl U IIOCKOCTH; KacaTeabHast 1
IJIOCKOCTH K cdepe; miomaab chepsl
3 N3ob6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1
4 [{unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne IHHIPHIECKON 1
MMOBEPXHOCTH, OCh IIWJIMHIPHUIECKOMN ITOBEPXHOCTH
5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yromias U OCh; 1
Io1a1b OOKOBOW M MOJTHON MOBEPXHOCTH
N3o0pakenune mumMHapa Ha TUIOCKOCTU. Pa3BépTka nunuHapa.
6 Ceuenus nuamHapa (MIOCKOCTHIO, TAPAIIETFHON UITH 1
MEPIEeHIUKYIIPHON OCH LIUIUHPA)
; Konunyeckas mnoBepXxHOCTh, 00pa3yrolrie KOHUYECKOM MOBEPXHOCTH, 1
OCh Y BepIIMHA KOHUYECKOH TTOBEPXHOCTH
3 Konyc: ocHOBaHMe U BepinHa, 00pa3yrolias U OCh; TUIOIIA b OOKOBOI 1
Y TIOJTHOM MTOBEPXHOCTH
9 VYceu€HHbI KOHYC: 00pa3yroIIe H BRICOTA; OCHOBAHUS U OOKOBAs 1
MOBEPXHOCTh
N3o00paxeHnune koHyca Ha miockocTd. Pa3épTka konyca. Ceuenus
10 KOHYca (TUIOCKOCTBIO, MapauieIbHOW OCHOBaHUIO, M TUIOCKOCTHIO, 1
MIPOXOJAIIEH Yepe3 BEPIINHY)
11 KoMOuHamwst Ten BpalieHus: ¥ MHOTOTPaHHUKOB 1




MHororpaHH1K, OTIMCAaHHBIN 0K0JIO chepsl; cdepa, BIUCaHHAS B

12 MHOTOTPaHHUK WX B TEJIO BPALICHUS 1

13 [TonsiTrie 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TET

14 O06BEM UIMHpA, KOHYCa 1

15 O0BéM Trapa u miomaab ceps

16 [Tono6uble Tena B npocTpancTBe. COOTHOLIECHUS MEKTY IIOIIAASIMU 1
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEJ

17 KonTponbnas padora no temam "Tena Bpamenus" u "O0bemMbl Ten" 1

18 BekTop Ha IMJI0CKOCTH M B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHUCIIO 1

21 PasnosxeHne BekTopa 1Mo TpéM HEeKOMILIaHAPHBIM BekTopam. [IpaBuio 1
napajuiefienuneaa

99 Pemenue 3ama4, cBA3aHHBIX C IPUMEHEHUEM TPABHII IEUCTBUM C 1
BEKTOpAMH

93 [IpsimoyronbHas cucTeMa KOOpAUHAT B TpocTpaHcTBe. KoopanHaTe 1
BekTopa. [Ipocreiiime 3a1aun B KOOpIMHATAX

24 VYron mexay BekTopamu. CKaJsipHOE MPOU3BEJICHUE BEKTOPOB 1

25 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBII METO/ MPH PEIICHUH T€OMETPUUECKUX 1
3aaq

97 KonTponbhas pabota no Teme "BeKTopbl M KOOPAWHATHI B 1
npocTtpaHcTae"

98 [ToBTOpenue, 060061IeHNe 1 cucTeMaTH3aus 3HaHuil. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca IIAaHUMETPUU

29 [ToBTOpenue, 060061eHNe 1 cucTeMaTH3aus 3HaHuil. OCHOBHBIE 1

¢burypsl, pakThl, TEOPEMBI Kypca INIaHUMETPUU




30 [ToBTOpeHmEe, 006001IEHNE 1 cUCTEMATH3AIUs 3HAHUH. 3a1auun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS

31 [ToBTOpeHmEe, 06001IEHNE U cUCTEMATH3AIUs 3HAHUH. 3a1aun 1
IUTAHUMETPUH U METOJIbI UX PEIICHHS

39 [ToBTOpeHHE, 0000IIEHNE U crcTeMaTH3aIus 3HaHuH. OCHOBHBIC 1
Gurypsl, GakThl, TCOPEMBI Kypca CTEPEOMETPHH

33 HroroBas koHTpoJIbHAs paboTa

34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYueOHuk a1 o01ieodpa3oBaTenbHbIX opranuzaiuid «I'eomerpus 10-11 kimaccei»

ba3oBelii 1 yriy0seHHbIil ypoBHU. MockBa «IIpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

EnuHoe okHO mocTyna Kk oOpa3zoBaTebHBIM pecypcam http://window.edu.ru/

Ennnas xomiekmus mudpoBsix o0pazoBaTenbHbIX pecypcos http://school-
collection.edu.ru/

Oo6mepoccutickuit mpoekt "lllkona nudposoro
Beka" http://digital.1september.ru/

denepanbHbIN HEHTP HHPOPMAITMOHHO-00pa30BaTEIIbHBIX
pecypcos http://fcior.edu.ru/

denepanphblil mopTan "Poccuiickoe oopazoBanue http://www.edu.ru/
VYuu.py - UHTEepaKTHBHAs OHJaH-TIaTdopma - https://uchi.ru/

becmnatnas mudpoas miargopma i1t 00ydeHUsI OCHOBHBIM IIKOJIbHBIM
npeameTam - https://education.yandex.ru/main/


http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/
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