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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOTO YpPOBHS st
oOyuarommxcst 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOrO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa CPEAHEro o0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISAEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHMIO, M TPAJUIMI POCCHUICKOTO O00pa3oBaHMUs.
Peanuzanus nporpaMMbl 00ecriednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa30BaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U TI03HABATEIBHOIO PAa3BUTHUSA
JUYHOCTU 00YyYaIOIUXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOro Kypca TE€OMETPMM Ha YPOBHE CpPEIHEro OOIero
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANPEIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, G(HopMUpoOBaHUS (PYHKIIMOHAIIBHOW MaTeMaTUYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUIMH. Pa3BuTne y oOyuarommxcs
MPaBUJIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOKACHUH T€OMETPUYECKUX
a0CTpaKIMii, COOTHOUIEHUU pEATbHOTO U HACATBHOIO, XapakTepe OTPaKeHHs
MaTeMaTH4eCKOW HAyKOW SIBJICHUW U TMPOLECCOB pPEAIBHOIO MHpA, MECTE
F€OMETPUU B CUCTEME HAYK U POJIU MATEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MMO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
YUYAIIMXCS, a TAaKXE KauyeCTB MBIIUICHUS, HEOOXOAUMBIX [Jis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisiercs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBAET BO3MOXKHOCTh M3yUEHHUS Kak
JUCLUUIUINH €CTECTBEHHO-HAYyYHON HAIIPaBJIEHHOCTHU, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (QoOpMUpPYEMOE MpPU H3YYEHUU OO0Yy4arolUMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U TTOCTPOCHUH IEMTOYKU JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pEIIEHUS TeOMETPUYECKUX 3aJady, YMEHUE BBIIBUTAaThb U OMNPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS IPH PELIEHUU 3aJad €CTECTBEHHO-
HAy4HOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesTenbHOCTH 4esnoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUalbHOrO ObITHS, (opma
OTPAXKEHUSI OKPY’KAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHHUS M AKTUBHOIO
npeoOpa3oBaHusa  AeiicTBUTenbHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEAUHSET pa3Hble BUABI yU€OHON U TPYJOBOM 1€ATEIbHOCTH,



ABJISIETCSI OAHUM M3 MPOPECCHOHAIBHO BaXXHBIX KayeCTB, MOATOMY aKTyalbHa
3amada (opMupoBaHUS Yy OOYYAIOIMIUXCS TMPOCTPAHCTBEHHOTO MBIIIUICHUS KaK
Pa3HOBUJHOCTH OOpPa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIBHOCTH 110 MHOTUM HaIlpaBJICHUSIM.

Llenp ocBoeHus mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 06azoBOM
ypoBHE oOOyueHusi — 001meo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaroruxcst  4yepe3  oOeclieueHHe  BO3MOKHOCTU  NPUOOPETEHUs U
UCIIOJIb30BAHUSI CHUCTEMATHUYECKMX TEeOMETPUYECKMX 3HAaHUW U JICUCTBUH,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOHKEHHS 00pa3oBaHuUs
IO CIIEHUATBHOCTSIM, HE CBA3AHHBIM C MPHUKJIAIHBIM UCIOJIb30BAHUEM T€OMETPHUU.

[IporpaMmMa 1o reomeTpun Ha 0a30BOM ypOBHE TMpeAHA3HAuY€HA IS
oOy4aroluxcsl CpeAHEN 1IKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYyAHEHUN
Ha YPOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3oMm, oOydaromigecs Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHUECKUE YMEHUS, CBS3aHHBIC
CO CHenu(pUKON TeOMETpHUH W HEOOXOAMMBIE [JIsl KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM UMEIOT BO3MOXKHOCTh M3YUHUTh T€OMETpHIO Oosee
riiyOOKo, €ciM B JalbHEWIEM BO3HUKHET HEOOXOAMMOCTh B TI'€OMETPHUUECKHUX
3HAaHUAX B IPOPECCUOHATIBHON AESITENbHOCTH.

JlocTikeHHe 1eId  OCBOEHHUS IPOrpaMMbl  OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMHU 3ajjadaMu OCBOCHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax siBISIFOTCS:

e (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU Kak dYacTH MHUPOBOUN

KyJBTYpPHI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIINM MUPOM;

e (opMHpOBaHHE MPEJICTABICHUS O MHOTOIpAHHUKAX U TeJlaX BpaLICHUS
KaK O BOXKHEHIIMX MaTEMaTHUYECKUX MOJIENSIX, MTO3BOJISIONINX ONUCHIBATH
Y U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIETO MHUPA,;

e (dopMupoBaHHE YyMEHHs pacloO3HAaBaTh Ha YepPTEeXkKax, MOJACIIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlleHUS;

e OBJIaJICHUE METOJIAaMHU PEILECHUS 3a/1ay Ha MOCTPOCHMs Ha M300paMeHHsIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHUSMH O
MHOTOTPAaHHHUKAX M TeJaX BPAIEHUs U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJEHUE  QITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIIOB  3aj/ay;
dbopMUpOBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIC
pacCyXJeHHS B XOJE pEIICHUS CTEPEOMETPUYECKHX 3a7ad W 3a1ad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTUE  MHTEIUIEKTYaJbHBIX M  TBOPUYECKHX CIOCOOHOCTEH
oOyJaroluxcs, I03HABAaTEIbHOW  AKTUBHOCTH,  HCCIEA0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue byHKIMOHATBHON TPaMOTHOCTH, PEIEBAHTHOM
TEOMETPUU: YMEHUE paclo3HaBaTh MPOSBIECHUS  IEOMETPHUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATbHBIX >KHU3HEHHBIX
CUTYyallUsIX M TMPU HU3YYEHUHU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (QOopMylIHpoBaTh HMX Ha S3bIKE
T€OMETPUM U CO3JaBATh TEOMETPUUECKHE MOJEIH, TPUMEHITH OCBOCHHBI
TEOMETPUYECKHUI ammapar sl PEeHieHUsT MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro M3y4eHUs 3aJad, penlaeMblXx Ha YypOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEJCIEHHBIM 00pa3oM opraHn3oBaHHas paboTa HaJ
HUMH, 4YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YYEHHIO ITPEAMETA.

[IpeanouteHue OTAAETCS HATJSAAHO-KOHCTPYKTUBHOMY METOY OOy4Y€HHUs, TO
€CThb TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTBH IPEIMETHO-
NPaKTUYECKON JeATEeNbHOCTU. Pa3BUTHME MNPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
YYAIIUXCA B KypCe€ CTEPEOMETPUM MPOBOAUTCS 3a CYET PEIICHHs 3aJad Ha
CO3JaHME  IMPOCTPAHCTBEHHbIX O00pa3oB M  3aJad Ha  ONEpPUPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3naHue o0Opaza MPOBOIUTCS C OMOPOM Ha
HATJIATHOCTh, a OIIepUpPOBaHUE O00pa3oM — B YCJIOBHSX OTBJICUCHUS OT
HaArJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE coaepxkaresbHble JTUHUU Kypca «I'eomerpun» B 10-11 kimaccax:
«MHororpanHukn», «lIpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JJOTUYECKUX YMEHUN
pacrpenensiercss He TOJbKO MO COJAEpkKAaTeIbHbIM JIMHUSM, HO M MO ToJam
00y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHMs.

Copnepxanue 00pa30BaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouell MporpaMmbl, paclnpeAeNéHHbIM 10 TojaM OOy4YeHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, UTOOBl OBJAJEHUE T'€OMETPUUYECKUMHU
MOHATHUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYIATENBHO, C
coOJI0/IeHreM TIPUHITUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOYAIMCH B
OOIIlyI0 CHUCTEMY T€OMETPUYECKHUX MPEICTABICHUN OOYJarONuXcs, paciiupss H
yrayOnsis €€, o0pa3ysl IPOYHbIE MHOYKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reometpun oTBoAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a aBa roga ooydenus - 102 yueOHbIX yaca.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHEe 00 aKCHOMAaTUYECKOM TOCTPOCHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKEHHE MpPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
IapajulesibHble M CKpeluBaromuecss npsaMble. [lapamienbHOCT NPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: IMApPAJUICIbHBIE INPSIMbIE B  IPOCTPAHCTBE;
[1apaJuIeIbHOCTh TPEX MNMPAMBIX; MAPAJIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YTOJl MEXKAYy IMpsSMBIMHU B IPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW: MapajuieNIbHble  IUIOCKOCTH; CBONCTBA
napajulebHbIX MIockocTted. IlpocTeiline mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TE€TPadp, KyO, mapajiesenune; IOCTPOCHUE CEYCHUH.

[leprieHIUKYJISPHOCTD HPSIMON U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbBIC B
IIPOCTPAHCTBE, NPSAMBIEC MapaJUICIbHbIE W IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM U IUIOCKOCTH, Teopema O IpAMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEHMHBIA yroJl JBYTPAHHOIO  YrJja.
IleprieHIMKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE
OT T[psAMOM N0  IUIOCKOCTH, MNpoeKHuss  (GUrypl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPIEHAMKYJISIPHOCTH  JBYX
rockocTer. Teopema o TpEX NePHEHIUKYISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: n-yroyibHas
npu3Ma; TpaHud U OCHOBAHUS MPU3MBIL;, MpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajulesienunes; U ero coucTBa. Ilmpamupa: n-yrojbHas nupampja, I'paHd U
OCHOBaHUE MHUPaMU/Ibl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€éHHas nHupaMuga. OJEMEHTbl Mpu3Mbl MW nupamuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: TMOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPABUIIbHASA MpPU3MA U
MpaBWIbHAs NHpPaMHUAA; TpaBWIbHAs TPEYrojbHas NUpPaMuJa U MOPABUIIbHBIN
TeTpasap; KkyO. IlpencraBneHue o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’p,
noaeka’Ip u ukoca’ap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAax, Mapajulenenunenax,
PAaBUWJIbHBIX MHOTOTPAHHUKAX.



Bbluncienre 371€eMEHTOB MHOIOTPaHHUKOB: pEOpa, AMAroHaiM, YrJbl.
[Inomans OOKOBOW IMOBEPXHOCTH M IOJTHOW IMOBEPXHOCTH MPSAMOM IPHU3MBI,
IUIOIIAb OCHOBAHMI, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOM HPHU3MBI.
[Tnomans OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHON MHPaMHIIBI,
TeopeMa O IUIomaau yceu€éHHoM mupamuabl. [lonstue 06 00bEMe. OOBEM
NUPaMU/JIbI, IPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJl.

11 KJIACC

Tena Bpamenus

HunuHaapuyeckas IIOBEPXHOCTB, oOpa3yromue LUINHAPUYECKON
IOBEPXHOCTH, OCh IIWIMHJIPUYECKOM TIOBEpXHOCTH. llunuHap: OCHOBaHMS H
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MW OCb, IUIONAAhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckasi moBEpXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOM MoBepXxHOCTU. KOHyC: OCHOBaHWE U BEpIIMHA, 00pa3yromas
M OCh; IUIOMaJh OOKOBOM M TIOJHOHM TOBEPXHOCTU. YCEUYEHHBIA KOHYC!
oOpa3yrollye 1 BbICOTa; OCHOBaHMS U OOKOBasi TIOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AHAMETP; TUIOMIA[b TMOBEPXHOCTH CHEphl.
B3anMHoe pacnosnoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
TJI01Iab CEphI.

N300paxeHue Tes BpalleHUs Ha MIockocTu. Pa3BépTka mumMHapa U KOHyca.

KoMOuHaiuy Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJI0 cdephl; chepa, BOHCaHHAsT B MHOTOTPAHHUK, WM TEJO
BpAIlICHMUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NpSIMOYTOJIBHOTO TMapajienenunena u ciaeactsus u3z He€. OObEM nMIMHIpA,
koHyca. O0BEM Mmapa u mIomass chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TOJIOOHBIX TEJl.

Ceuenus wwiMHApa (MapajuleIbHO W TMEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (IapajuleJIbHOE OCHOBAHHMIO M IMPOXOJSIIEE 4Yepe3 BEpLIMHY), CEUCHHS
mapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B NpOoCTpaHcTBE. ClI0)KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIO. PaziokeHne BEKTOpa MO0 TPEM HEKOMILJIAaHAPHBIM
BekropaMm. IlpaBunmo mapauienenunena. Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM ITpAaBWJI JEUCTBUM C BeKTOpamu. lIpsmoyronpHas cucrema



KoopauHart B mpocrpaHcTBe. Koopaunarsl Bekropa. IIpocreiimme 3amaum B
KOOpJIMHATax. YTojd Mexay BekTopamu. CKalsIpHOE NPOU3BEACHHE BEKTOPOB.
Boeluucienue yrioB MeEXAy MPSMBIMU U IIOCKOCTSMHU. KOOp/IMHATHO-BEKTOPHBIM
METOJI IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro TIpenMeTa
«MareMaTuka» XxapakTepu3yroTcs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoNEeAyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMNPOCHl W TMp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMM HHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIMUSAMY U Ha3HAYCHHEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW UICHTUYHOCTH, YBAKCHUS K
MPOIIOMY UM HAaCTOSIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO ATHX JOCTWKEHUU B JIPYTUX HayKaxX, TEXHOJOTUSX, chepax
SKOHOMHMKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, peLIEHN, paccyXIeHUM;
BOCIIPUUMYHBOCTBIO K MATEMATHUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

chOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYeCKUE 3HAHUS B
HWHTEpecax 30pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXa, peryispHas buszndeckas AKTUBHOCTb); (bU3UIECKOTro
COBEPIIICHCTBOBAHHS, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITeIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIO0US; MHTEPECOM K
pa3nuuHbiM  chepam  MpoQecCHOHANbHON  NEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOD
Oyayuieil npodeccun u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHBbI;



FOTOBHOCTBIO W CHOCOOHOCTBIO K  MaTreMaTHMYeCKOMY OOpa3oBaHUIO W
caMo00pa30BaHUI0 Ha MPOTSHKECHUH BCEH >KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIMTAHHE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONW KyJIbTYypbl, MOHMUMAHUEM BIIHMSHHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOIO  XapakTepa HKOJOTHYECKUX MpoOIieM;
OpHUEHTAlMEl Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW I PEIICHUs 3aJad B
00JIaCTH  OKpYXKarolled Cpenpl, IUIAHUPOBAaHUS TMOCTYIKOB HW OLICHKH UX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O ITO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKu M  OOUIECTBEHHOM MpPaKTUKU, [OHUMaHHEM
MaTeMaTUYeCKOM HAyKH Kak c(epbl 4YelOBEYECKOM NEeATEIbHOCTH, 3TaloOB €€
pa3sBUTHS M 3HAYMMOCTH JUISl DPa3BUTUSA LMBWIM3ALMU; OBJAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KYJIbTYpOM KaK CpEICTBOM IIO3HAHUA MUDA,
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIBCKYIO IEATEIbHOCTh
WHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTuka» XapaKTEePHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU PeCYIAMUBHBIMU 0eUCTBUIMU.

1)  Vuusepcanvnvie  noznasamenvnvle  Oeiicmsusi,  obecnedugarom
Gopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECco8 obyyarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJcarowe2o  Mupd;  NpuUMeHeHue  JI02UYeCKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue AeiicTBUS:

e BBIABIISITh U XapaKTEPHU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
O0OBEKTOB, TOHATHN, OTHOIICHWH MEXIy TNOHATHAMH; (HOpMYyIUpOBaTh
OTpECCHUS  TOHATHUW, YyCTaHABIHMBATh CYIICCTBEHHBIH  IPU3HAK
Kiaccu(ukanyu, OCHOBaHWS Il OOOOIIEHUS W CpPaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE M OOIIHeE;
YCIIOBHBIE;

e BBIBISTH  MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeYrsl B (DaKTax, JAHHBIX, HAOMIOACHUSIX W YTBEPKICHUSX;



npeajiaraTh ~ KpUTEpUM ISl BBISBJICHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TPOBOAMTH CaMOCTOSITEJIBHO J0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPKICHUN (TPSMBIE U OT MMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITHIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIbL;

e BBIOMpATH CHOCOO pelieHus ydeOHOM 3amauu (CpaBHHBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HAMOOJEE TMOAXOMANUNH ¢ yIETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBareabckue AeiicTBUS:

e HCIIOJH30BAaTh BOIMPOCH KaK HCCIEAOBATEIIbCKUN MHCTPYMEHT TO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBaTh HUCKOMOE€ M  JlaHHOE€, (GOPMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEW MaTeMaTU4eCKOro
Oo0OBEKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOIEHUS, UCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BBIBOJIOB U 0000IECHHIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IpoIecca, a TaK)Ke BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBIABISTH JACPUIUTH MHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JJIsS OTBETA
Ha BOTIPOC U /IS pELICHU 3a1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
pPa3TUYHBIX BUIOB M (POPM IIPEICTABIICHNUS,

e CTPYKTYpHUpOBaTh MH(GOPMAIIHMIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaJE&KHOCTD uHbopMaIuu o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMYHUKAmueHwvle Oelicmeus, 0becneuusarom

cPOpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YUAIOWUXCA.

OO0menne:



BOCIPUHUMATh U  (QOpPMYJIUpPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh [TOJIyYE€HHBIN pe3yJIbTaT;

B X0/ 00CYKIEHMS 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIAEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BBICKa3bIBaTh UJIEH, HAIICJICHHbBIE Ha TIOUCK
pELICHUs; CONOCTaBIsATh CBOU CYXICHHMS C CYXKICHUSAMH JIPYIHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3JIMYUE U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTAaBIATh  PE3yJbTaTbl  PEHIEHWs  3aJadd,  SKCIEPHUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CAMOCTOSITENBHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 334 IPE3CHTALMU U OCOOEHHOCTEN ayIuTOPUH.

CorpyaHuvecTrBo:

3)

MOHMMATh W WUCIOJIB30BaTh  NPEHMYIIECTBA  KOMAaHIHOW W
WHIUBUTyaIbHON pabOThI PpU PENICHUH yUeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOM JIeATEIHbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacTpeessITh BUIbI paboT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yJsbTaT paboThl; 0000IIATh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNMOBBIX (hopmax paboThl (00CYyKaeHus1, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W WHBIE); BBIMOJHATH CBOKO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTUMU WICHAMH KOMAaHJbI;
OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIU MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvlie  Oelicmeus, obecneuusarom

G opmuposanue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCTIUL.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMU TIO3HABATENLHOM pedieKcuu Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca M|
pe3yJibTara peleHnsl MaTEMaTUIECKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PELICHUH
3aa4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATENHCTB, JAaHHBIX, HAHJCHHBIX OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE peE3yJbTaTa LEIU M YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTHKECHUS WM HEOOCTHXKEHUS pe3yJIbTaTOB JESITEIbHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath NOHATUSAMHU: TOUKA, PAMAsL, IIJIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPU PELICHUH
r€OMETPUYECKHX 3a/]a4.

OnepupoBaTh NOHATUIMU: MAPALIETBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduiupoBaTe B3aUMHOE pACIONIOKEHHE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIM Yroj, TPAaHW JBYI'PAHHOIO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yria; rpaaycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA ¥ HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBIM MHOIOTPaHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHUKOB (MUpaMHIa; MpU3MA,
MPSMOYTOJIbHBIN NapaJijIesienune, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHHUKH,  BbIOMpass ~ OCHOBaHUSA  JUIA
KJaccupUKauy (BBINYKJIblE W HEBBIIYKJIbIE MHOIOTPAHHUKH; TMPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, apaJljIesICIUIe/Ibl).

OnepupoBaTh MOHATUAMHU: CEKYIas MIIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHU I, UCTIOIb3YSI METO/I CIEA0B.

Crpouth ceueHHs MHOTOIPAHHMKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKME YEpPTEKH U3 PUCYHKOB MHPOCTHIX OOBEMHBIX (PUTYp: BHI
CBepXy, COOKyY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKIAEHUE TEOMETPUUYECKUX BEJIMYUH MO 00paslaM uiu
aNropuT™MaM, MPUMEHsS HW3BECTHbIE AaHAIUTHUYECKHE METOJbl MpPH pEIICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYHUCIECHUE PACCTOSIHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO TNPsIMOM, OT TOYKM [JO IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKHUX BEJIMUMH MO 00pa3uaM Hiu
aNropuT™MaM, MPUMEHsSSI W3BECTHbIE AHAIMTHUYECKHME METOJAbl MpU PEHICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3aJad Ha  BBIUYMCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS NOPSIMBIMH, MEXAYy MpPSAMOA U  IUJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Beraucisate 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
ndpamMuga) ¢ TOpuMeHeHHeM (OpMyJ; BBIYUCISITH COOTHOIICHUS MEXKITY
MJIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMHU TTOI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSATUSIMHU: CHMMETPUs B TIPOCTPAHCTBE; IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBBIBATh W HHTEPIPETUPOBATH HHGOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensaTe TeoMeTpudeckue (akThl ISl PEHICHUS CTEPEOMETPUUSCKHIX
3a/1a4, MPEATNOJararonuX HECKOJIbKO MIaroB PEIICHMS, €CITU YCIOBHUS MPUMCHCHUS
3a/1aHbI B IBHOU (popMme.

[IpuMeHsAT,  MpoCTEHIIMEe TPOrpaMMHBIC  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IMPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoaMTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAC U
KU3HH, PAaCTIO3HABATH MIPOSIBIICHHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHSATh TMOMy4YeHHBIC 3HAHUSA HA TMPAKTHKE: aHATU3UPOBATH PEabHBIC
CUTyalldud W TIPUMEHATh H3Y4YEHHBIC IOHATHS B IIPOIECCE TIOMCKA pPelIeHUS
MaTeMaTH4YeCK CHOPMYIHPOBAHHON TMPOOJIEMBbI, MOJEIUPOBATh pPealTbHBIC
CUTyallMM Ha SI3bIKC TEOMETPHH, HCCIICNA0BAaTh IIOCTPOCHHBIE MOJEIH C
HCITOJIh30BaHNEM T€OMETPUUYECKHX TTOHATUH U TEOpEeM, ammapara aareOphl; pemarhb
PaKTHYECKUE 3a1a9H, CBI3aHHBIC C HAX0XKJIECHUEM IeOMETPUUYSCKUX BEITUIMH.

11 KJIACC

OnepupoBaTh TOHATHAMU: MWJIMHIPUYECKAs TTOBEPXHOCTh, OOpa3yronue
[MAJTUHAPUYECKOW  TOBEPXHOCTH;  IWIMHAP,  KOHHMYECKAas  TOBEPXHOCTH,
oOpa3yrolne KOHUIeCKON TOBEPXHOCTH, KOHYC; cheprdecKas TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (MUIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CLIOCOOBI MOTYYECHUS TEJ BPALCHHUS.

KnaccudunmpoBats B3aMHOE pacmoiokeHne cpepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CETMEHTA; IIApOBOW CJIOH, OCHOBaHHE IAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOIMIAAW  TOBEPXHOCTEH TEN  BpalieHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOopMyI.

OnepupoBaTh TOHSATUSMU: MHOTOTPAHHHK, BIUCAaHHBIM B chepy u
OMHCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WJIH TEJO
BpaIleHusl.

BBIMHCISATE COOTHOMICHUS MEXIY IUIOMAAIMH TTOBEPXHOCTEH M 00bEMaMu
MOAO0HBIX TE.



N300paxxkarb u3ydyaemble QUIYpbl OT PYKM U C NPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPEoOpa3oBBIBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YEPTEkKax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCII0, OOBSICHITh, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T.

[IprMEHATH TPAaBUIIO NapAJUICIICIIATIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJ MEXIY
BEKTOPaMH, CKaJIsIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMM, CKaJIPHOE IIPOU3BEACHUE, PACKIA[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOW CUCTEME KOOPAUHAT.

[IpumensaTh TeoMeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIAratoUX HECKOIBKO [IArOB PEUIEHHUs], €CJIU YCIOBUS IPUMEHEHUS
3a/1aHBI B IBHOU (popMme.

Pemate mpocreiimye reoMeTpUYECKHE 3aJa4d HAa MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarp 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKMX OTHOIIEHUM U
HAXOXKJICHUE T€OMETPUUYECKUX BEJIMYMH 10 00pasiaM WK alropuTMam, IpUMeHss
U3BECTHBIE METO/IBI ITPY PELICHUM CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a1a4.

[IpumeHATs OpOCTEMIIME MPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEILICHUU CTEPEOMETPUUYECKUX 3a7ad.

[IpuBOAMTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U
YKA3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

[IpyuMEHATh MOJIydYEHHBIE 3HAHUS HA MNPAKTUKE: aHAJIU3UPOBATh pEabHbIC
CUTyallud W TMPUMEHSTh HW3YyUYCHHBIC TMOHITHS B IPOLECCE MOUCKA PEUICHUS
MaTEeMaTU4YeCKlu CPOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIh30BAaHUEM T€OMETPUUYECKHUX TTOHSITUH U TEOpEM, amnmapara aareOphl; pemarhb
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKICHUEM IT'€OMETPUUECKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/m NPOrpaMMmblI Bcero Konrpoausie | Ilpaxtireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 10
) [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U IUIOCKOCTEN
3 [lepneHIUKyISIpPHOCTD NMPSAMBIX U 12
IJIOCKOCTEH
4 Yrisl MeXAy IPSMBIMU U INIOCKOCTSMHU 10 1
5 MHororpasHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSAHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE

HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (upp )

NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThbI
pecypchbl

Tena BpameHus 12

OO0BEMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpEHwmE, 0000IICHNE, 7 |

CcHUCTeMaTU3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acosB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OCHOBHBIE ITOHATHUS CTEPEOMETPHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
IIpaBuina n3o6paxeHus! Ha PUCYHKAX:
n300pakeHNs INIOCKOCTEH, TapauIeNbHBIX
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: IepeCeKaromurecs 1mI0CKOCTH,
IepeceKarommecs npsamas 1 rmiIOCKOCTb

IlousTus: MEpeCCKaromurecs mI0CKOCTH,
IepeCcCKarommecs npsamas 1 NJI0CKOCTh

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTekax

HavaneHbie cBefieHus 0 KyOe U nmupamuie,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e U mupamuie,
uX pa3BEpTku U Moaenu. CedeHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMCTPUU: aKCUOMBI
CTCPCOMETPHHU U CICACTBUA U3 HUX




TToustre 00 akcHOMaTHYECKOM

8 IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

9 IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCMOMATHUECKOM

10 MIOCTPOEHHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacrosnoxeHue npsMbIx B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS,
NapajulesIbHbIE U CKPELMBAOLIUECS
psiMble
[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MapaJIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh MPSIMBIX U IUIOCKOCTEN B

13 npoctpaHcTe: [lapamienbHOCTh MPSIMON U
IJIOCKOCTH

14 VYTIIIBI C COHAITPaBIEHHBIMU CTOPOHAMM

15 VYron Mexay NpssMbIMH B IIPOCTPAHCTBE

16 Yroa Mexay NpsIMbIMHU B IPOCTPAHCTBE

17 [TapamienpHOCTB MIIOCKOCTEM:
napajuiebHbIE III0OCKOCTH

18 CaolicTBa nMapaieNbHbIX IJIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIC (GUTYPHI

Ha TUIOCKOCTH: TETPadap, KyO,




napaJiiCJICIIrIICa

20 [Toctpoenue ceuenuit

21 ITocTpoenue ceueHui
KonTponbnas pabota mo reme "[Ipsimbie u

22 TJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPSIMBIX U IUIOCKOCTEHR"
[lepneHIUKYIAPHOCTD NPSIMON U

23 IJIOCKOCTH: MIEPIEHAUKYJIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE

24 IIpsimble napasuienbHbIe U
MEPIEHIUKYJIAPHBIE K TUIOCKOCTH

)5 [IpsiMble napasienbHbIe U
MIEPIEHIUKYIIPHBIE K TUIOCKOCTH

26 [Ipu3Hak neprneHIuKyIspHOCTH NPSIMON U
IJIOCKOCTH

7 IIpu3Hak neprneHuKyIIpHOCTH IPSIMOK U
IIJIOCKOCTH

73 Teopema o npsAMON NEPIEHANKYIIIPHON
IJIOCKOCTH

79 TeopeMa o NpsAMON NEPIEHAUKYIIIPHON
IIJIOCKOCTH

30 TeopeMa o NpsAMOM NEPIEHANKYIIIPHON
IJIOCKOCTH
[lepnieHIUKyNp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIIOCKOCTH

0 [lepnieHIUMKYNSAp M HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH OO0 IJIIOCKOCTH, pAaCCTOAHUC OT




IIPSIMOH 10 IJIOCKOCTH

[lepnieHIuKynsIp 1 HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIJIOCKOCTH
[lepneHIUKyYNAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM JI0 IVIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
MPSIMOM U TJIOCKOCTBIO

36 JIByrpaHHBIN YIoJl, IMHEWHBIN yroJl
JBYTPAHHOI'O yIjia

7 JIByrpaHHBbII yroJi, JMHEHHBIA yroi
JBYTPaHHOI'O yIia
[lepneHuKyISIPHOCTB MIJIOCKOCTEMN:

38 IIPU3HAK NEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIIOCKOCTEM:

39 IIPU3HAK NEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHUKyISPHOCTB MIIOCKOCTEM:

40 MIPU3HAK NEPIEHANKYIIPHOCTH JIBYX
IJIOCKOCTEN

41 Teopema o TpéxX mepreHnKysIpax

42 TeopeMa 0 Tpéx nepreHIuKysIpax

43 Teopema o TpéxX nepreHuKyIsIpax
KonrponsHas pabora o remam

44 "IlepneHAUKYIAPHOCTD IPSIMBIX U

miockocTeil" u "YTIibel MeXay NPSMBIMU U




IJIOCKOCTSIMHA"

45

IloHsiTHIE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPAHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOI'OTDAHHUKH; pa3BEPTKA
MHOI'OTPaHHUKA

46

[Ipu3ma: n-yrospHas npu3ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
IIpU3MbI; OOKOBasl U MOJIHASI IOBEPXHOCTh
MIPU3MBI

47

[Napannenenunen, NpsMOYTOIbHBIHA
napajulesienuIe] U ero cBoucTBa

48

[Inpamua: n-yronapHas nupamuia, FpaHu v
OCHOBaHUE NMUpaMuUbl; OOKOBas U MOJHAS
MIOBEPXHOCTh TUPAMHU/IbL; IPABHIIbHAS U
yceuéHHas upamuaa

49

[IpaBuiibHBIE MHOTOIPaHHUKHU: MTOHSITHE
MIPaBHWJIBHOI'O MHOTOIPaHHUKA; TPABUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPaMU/Ia;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
MIPaBUJIBHBIN TETpadIp; KyO

50

[IpeacraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa’dp, TOAEKadIp U
HKOCAdP.

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSMOM, INIOCKOCTH.
DNeMEHTHl CUMMETPUH B IUpaMuax,
napajuiejenuneax, NpaBUiIbHbIX
MHOT'OTPaHHHUKAX




Brrancnenue 31eMEHTOB MHOI'OI'paHHHUKOB:

32 pEOpa, MuaroHa u, yribl !
[Tnomanb 60KOBOM TOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTHU TPSMOI IPU3MBI, TUIOIIAIb

>3 OCHOBaHUH, TeopeMa 0 OOKOBOU !
MOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans OOKOBOI MOBEPXHOCTH U

54 MOBEPXHOCTH TPABUIIBHOM MTUPAMUJIBI, !
TeopeMa O TUIOMAU OOKOBOW MOBEPXHOCTH
YCEUEHHOM MUpPaMU/Ibl

55 KonrtponbHas padora o Teme
"MHororpaHHuKku" !

56 [TonsiTre 06 06bEMe 1

57 O06bEM UpaMuIbl 1

58 O06BEM TUpaMUIBI 1

59 O06bEM UpaMuIbl 1

60 O0BEM nupaMuabt 1

61 O0BEM TPU3MBI 1

62 O0BEM pU3MBI 1

63 O0BEM MPU3MBI 1

64 Kontponbnas padorta o reme "OO0bEMBI 1
MHOT'OTPaHHUKOB"

[ToBTOpeHmEe, 006001IeHNE CHUCTEMATH3AIUS

65 3HaHui. [loctpoenue ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHME, 0600IIEHNE CHCTEMAaTU3 AU

66 3HaHUU. BeluuciaeHne pacCTOSIHUI: MEXY 1

ABYMA TOYKAMH, OT TOUKHU JO HpﬂMOfI, oT




TOYKH O0 IJIIOCKOCTH, MCXKOY
CKpCHIMBAOIIHUMUCA ITPAMBIMHA

67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHnue, 00001IeHNE CUCTEMATH3AUS
3HaHUU. BeraucieHue yrio: Mexay

68 CKPEILIMBAIOIIMMUCS PSAMBIMU, MEKTY 1
MPSIMOM M TUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJI0B MEXY MIOCKOCTSIMHU
OBIIEE KOJIMYECTBO HACOBIIO 63

[TPOT'PAMME




11 KITACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: eHTp, paguyc, T1aMeTp;
IUTOMIA b IOBEPXHOCTH Cephl

B3aumHoe pacnosnoxenue cepsl 1
IUTOCKOCTH; KacaTelbHas TNIOCKOCTh K
cthepe; miomaas chepsl

N3o0paxenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

[{unuHapryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
IMOBEPXHOCTHU, OCh HHHHHHqueCKOﬁ
MIOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrolias 1 oCh;
IUIOIIAaAb OOKOBOH M IOIHOMN
MIOBEPXHOCTH

N300pakeHre MUINHAPA HA TUIOCKOCTH.
Pa3sépTka nunmuuapa. CeyeHust

IUTUHAPA (TUTOCKOCTHIO, MapauIeIbHON
WY TIEPTICHINKYJISIPHOM OCH ITMITMHIIPA)

Konuueckas moBepxXHOCTb, 00pa3yrolue
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue u BepinHa,

8 o0pasyrolias 1 oCh; IIOLaAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU
Yceu€HHbI KOHYC: 00pa3ylonme 1

9 BBICOTA; OCHOBaHUS U OOKOBast
MIOBEPXHOCTh
N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (MI0CKOCTHIO, TTApaIIeTbHOM
OCHOBAaHHUIO, U IJIOCKOCTBIO, TPOXOASIIEH
yepes3 BEPIINHY)

1 Kom6unanus ten BpaieHus u
MHOI'OI'PaHHHUKOB
MHoOrorpaHHuK, OMCaHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHAas B
MHOT'OT'PaHHMK WJIM B TEJIO BPAIIEHUS

13 [Tonsitne 06 00bEMe. OCHOBHBIE
cBOIcTBa 0OBEMOB TEN

14 O0BEM mIMHIpa, KOHYCa

15 O061éM mapa u miomaab chepbl
[TogoOHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIEHN MEX Ty IUIOIAIIMU
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE

17 KonTponbhas pabota no remam "Tena
BpaieHus" u "O6bembl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CiioxeHue 1 BBIMUTaHUE BEKTOPOB

20 YMHOXK€EHUE BEKTOpa Ha YUCIIO




21

Pa3nosxeHne BekTopa 110 TpéM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaJuesenumnena

22

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUI C
BEKTOpaMHU

23

[TpsamoyronbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHaTel BeKTopa.
[Tpocreiimme 3a1a4u B KOOpAUHATAX

24

VYroa mexay Bektopamu. CKansipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruucnenue YIJI0B MCXKAY IPSAMBIMHA U
IJIOCKOCTAMMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
PELICHUU T€OMETPUYECKUX 3a1a4

27

KonrtponsHas pabora no teme "BekTopsl
Y KOOpPAMHATHI B IpocTpaHcTBe"

28

[ToBTOpenue, o6obIIeHNE 1
cucreMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE 1
cucreMarusanus 3HaHu. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpenwue, 0600IIEHNE 1
cucTeMAaTHu3alysa 3HaHUH. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHHS




[ToBTOpeHnue, 06001EeHNE 1

31 cUCTeMaTu3anys 3HaHu|. 3agaqu 1
TUTAHUMETPHUH U METOJIBI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U

1 cucremarusanus 3HaHuii. OCHOBHBIE !
burypsl, pakTel, TEOPEMBI Kypca
CTEpeOMETpUHU

33 Wrorosas koHTpoJIbHAsA paboTa 1

14 [ToBTOpEHHE, 06o6meHI/UIe u |
CUCTEMAaTH3AIIHsI 3HAHHIA

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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