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HOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «I['eomerpusi» 0a30BOTO ypOBHS IS
obyuarommxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEeIHET0 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBIIEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHHWIO, W TPAAWIUNA POCCHICKOrO0 0Opa3oBaHMS.
Peanu3arus mporpammbl o0ecriedrBaeT OBJIaICHUE KIIOYCBBIMA KOMIICTCHIIUSIMH,
COCTaBIISIIONIMMH OCHOBY JJII CaMOPAa3BUTHS W HEMPEPBIBHOTO 0Opa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BHUTHSI
JUYHOCTH O0YyYaromMXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TreOMETpUHM Ha YPOBHE CPEIHEro O0OIIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX W
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUsI T€OMETPUH B HAIPaBICHUU JUYHOCTHOTO
pa3BuTUsg oOydaromuxcs, (opMupoBaHus (PYHKIIMOHAIBHOM MaTEeMaTHYEeCKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCIMILINH. PazButue y oOyuarommxcs
IPABWIbHBIX MPEJICTaBICHUA O CYIIHOCTH U MPOUCXOXKJIEHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJTbHOTO M HUICAIBHOTO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOM SIBJIEHUM W TMPOLECCOB pPEAIBHOTO MHpA, MECTE
T€OMETPUU B CUCTEME HAyK M POJH MAaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKXKe KaueCTB MBIIIJICHUS, HEOOXOAMMBIX [JIsl aJanTaliud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3Yy4Y€HHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (OopMHpyeMOe NIpH HM3YyYEHUH OOy4YaroUUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LENOYKU JJOTHUYECKUX YTBEPKACHUN
B XOJ€ pEIICHUS TEOMETPUYECKUX 3aJady, YMEHHE BBIIBUraTh U OINPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIIONB3YIOTCS MPHU PEIICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pU3muKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsAX AesATeNbHOCTH 4denoBeka. OpueHTalusl 4yeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COLMaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIET0 MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHUS M aKTUBHOIO
npeoOpa3oBaHus  JIEUCTBUTENbHOCTU. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
o0Opazamu 00beIMHSAET pa3Hble BUbI YI€OHOU U TPYJOBON JESATEIbHOCTH,



SBJIIETCSI OAHUM W3 MPOPECCHOHAIBHO BaXXHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3alaya (popMuUpOBaHUS y OOYYalOLIMXCS MPOCTPAHCTBEHHOTO MBIILIICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO0 MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAESTEIHHOCTU 110 MHOTUM HaIIPaBJICHUSIM.

Llens ocBoenust mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 0Ga3oBOM
ypoBHE 0O0yueHus — 00I11eo0pa3oBaTeibHOE U OOIIEKYJbTYpPHOE pa3BUTHE
oOyuaromuxcss  uepe3  oOecredeHne  BO3MOXXHOCTH  MPHOOPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUHU,
crenuUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOJAOHKEHUST 00pa3oBaHus
MO CTENHAIBHOCTSM, HE CBA3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 10 reoMeTpun Ha ©0a30BOM YpOBHE IIpeAHA3HAUYCHA JJis
0Oy4Yarommxcsi CPEAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYECKHE YMEHUs, CBA3aHHBIC
co creuuduKoil reoMeTpur U HEOOXOAMMBbIC JUIsl >KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I€OMETPHUIO OoJjiee
r1yOOKO, €CliM B JajbHEUIIEM BO3HUKHET HEOOXOJUMOCTb B T'€OMETPUYECKUX
3HAHUSX B MPOGECCUOHANBHON JEATEIHHOCTH.

JlocTikeHrWe 1eM OCBOCHHS TIPOrpaMMbl OOECTeuHMBacTCs pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHBIMU 3aayaMu OCBOEHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBASIOTCSA:

e (opMupoBaHUE TMPEJACTABICHUS O TEOMETPUM KAaK YacTh MHPOBOMU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHUE TPEIACTABICHUS O MHOTOTPAHHHMKAX W Tejax BpalleHUus
KaK O BRXHEHIINX MATEeMaTHUYECKUX MOJIETISX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIe SABICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YMEHHS pacro3HaBaTh Ha dYepTekKax, MOJENAX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSAMH O
MHOT'OTPaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  QITOPUTMAMMU  pEHIEHUS  OCHOBHBIX  THUIOB  3ajad;
dbopMHupOBaHUE YMEHHUS TPOBOJUTH HECIOXKHBIC  JTOKA3aTEIIbHbBIC
paccykIeHUsT B XOJE PEILICHUS] CTEPEOMETPUUECKUX 3ajady M 3aJay C
MPAKTUYECKUM COJICPKaHUEM;

e pa3BUTHE  UHTEJUIEKTYaJbHBIX U  TBOPYECKUX CIIOCOOHOCTEM
oOy4JaromMxcsi, MO3HABATEIbHOM  AKTMBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS;



e (opmupoBanue (byHKITMOHATBHON rPaMOTHOCTH, pEEeBaHTHOM
F€OMETPUM: YMEHHUE PACIO3HABaTh MPOSBICHUS  T€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUHU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HX Ha S3bIKE
TEOMETPUHU U CO37aBaTh Fr€OMETPHUUECKUE MOJAEIIN, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHANM amnmapar [Js PELICHHUs TPaKTHKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON O0COOCHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIIOYEHHE B KYypC
CTEPEOMETPUM B Hauvalle €ro W3y4eHus 3aJad, pelIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOydY€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATEIIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YallMXxcsi B Kypce CTEpEOMETpPHM IPOBOJIUTCA 3a CUET pEIICHHs 331ad  Ha
CO3/laHME  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady HAa  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH 00Opa3amu. Co3gaHue o0paza MPOBOJUTCS C OMNOPOM Ha
HaIJISIHOCTh, a OINEepUpOBaHUE O00pa3oM — B YCJIOBUSX OTBJICYEHHS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE conepxkaTenbHble TuHUU Kypca «I'eometpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U IUNIOCKOCTH B ITPOCTPAHCTBEY, « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEPXKATENbHBIM JIMHHMSM, HO W 1O ToJaM
oOy4eHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Copepxxanne 00pa3oBaHUs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboyeil mporpaMMmbl, paclpeneaéHHbIM 10 TrojJaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPHUUECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJEI0BATENLHO M MOCTYNATENbHO, C
COOJIIOJICHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUM OOydalomuXcs, paciiupss U
yriay6usist €€, o0pa3ysi MPOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yudenue reomerpun oTBoauTCs 2 yaca B Heaento B 10 kmacce u 1 yac B
Hezeno B 11 kimacce, Bcero 3a aBa roja o0ydenus - 102 yueOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE  TIOHATHUSI ~ cTepeoMeTpun. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHUYECKOM TOCTPOCHUH CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosiokeHHe NOpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelibHble M CKpeluBaromuecs mnpsmele. llapamienbHOCT NOPSIMBIX H
IJIOCKOCTEM B TMPOCTPAHCTBE: MapajuieibHBIE TIPSMBbIE B  MPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPALICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapajuieIbBHOCTP  MJIOCKOCTEM: NapajuieabHble  IIJIOCKOCTH; CBOKWCTBA
napajyiebHbIX TIockocTtei. [IpocTeifimne mnpocTpaHCTBEHHBbIE (QUTYpPHI HA
MJIOCKOCTHU: TETPadJIp, KyO, Mmapajiesenumel; IoCTPOCHUE CEUYEHUH.

[lepnieHIUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIICHAUKYJIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPAMBIE MapaUIeIbHbICE W TEPIEHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH MPSAMONM M IUIOCKOCTH, TEOpeEMa O MPIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXIAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yrojl, JMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHaUKYISIP U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 10  IUIOCKOCTH,  TMpoeKuusi  ¢Gurypbl  Ha  IJIOCKOCTb.
[lepneHauKyISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
TIockocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BBHIMYKJIBIC
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yrosmapHas
pU3Ma; TPaHU U OCHOBAaHUS MPU3MBI; TIpsIMasi U HAKJIOHHAS TIPU3MBbI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, MPSAMOYTOJIbHBIN
napajyiesienune U ero cpoictBa. Ilupamupa: N-yrosibHas nupamuaa, TpaHU U
OCHOBaHHUE MUPAMUIbI; O0KOBAs U MOJIHASI TOBEPXHOCTh MTUPAMU/IbI; TPABUIIbHAS U
yceu€HHass nupamMuja. OJEMEHThl TMpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHHUKH: TOHSATHE MPABUIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBWIbHAS MNHPAMUJIA; TPaBWIbHAS TPEYroJibHasg NHUpaMuia WU TPaBUIbHBIN
terpasap; KkyO. IlpencraBieHue O MpaBUIBLHBIX MHOTOTPaHHUKAX: OKTadp,
noaeka’ap u ukocaxap. CedueHus: Npu3Mbl U MUPAMU/IBI.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IUIOCKOCTU.  OJIEMEHThl CUMMETPUM B MNHpaMUAax, Mapajulesenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruucnenne 5SIeMEHTOB MHOTOTPAHHUKOB: pE&Opa, AWaroHaav, YTJIbIL.
[Inomans OOKOBOWM MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMON MPHU3MBI,
IJIOIIAh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSMON MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH MPABUIBLHON MHpPaMUIBI,
TeopemMa O IUIomaau yced€éHHoW mnupamuabl. [lomstne 00 o00BEMe. OO0BEM
MUPaMUIbI, IPA3MBI.

[TonoOubie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXAY IUIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

TeJsia BpaleHnus

[Humuaapuaeckas MMOBEPXHOCTb, oOpa3yromue MTATUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYICCKON TMOBEpXHOCTH. [[uawHApP: OCHOBaHWS W
OOKOBas TMOBEPXHOCTb, OOpa3ylollas M OCb, IUIOHMAAL OOKOBOM U IOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUWE U BepIlIMHA, 00pa3yroIas
U OCb, IUIOMIaJb OOKOBOM W TIOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BbICOTa; OCHOBAHUS U OOKOBAs IIOBEPXHOCTD.

Chepa u map: 1HeHTp, paauyc, TUaMeTp; IUJIONIAJb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnonoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 CEephI.

N3o00paskeHre Tea BpallleHus Ha MJIOCKOCTH. Pa3BEpTKa MUIMHIpA U KOHYCA.

KoMOvHanuu Tenm BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJIO cdeprl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaIeHUs.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSAMOYTOJIBHOTO Tapayieyienunena u cieAcTBus u3 He€. OO0BEM HMIMHIpA,
KoHyca. O0BEM 11apa u miomaab cepsol.

[Tono6nbie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Cedenust mwiMHApa (MApaIEIbHO W MNEPHEHAUKYISIPHO OCH), CEUCHHS
KoHyca (TapayuieIbHOC OCHOBAHHWIO M IPOXOJAINEE 4Yepe3 BEpIIMHY), CCUCHUS
niapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctu 1 B mpocTpancTBe. CI0KEeHNE W BRIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCIO. PaszmokeHrne BEKTOpa Mo TPEM HEKOMITTIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBSI3aHHBIX  C
NpUMEHEHUEM TpaBWI JEUCTBUM ¢ BekTopamu. [IpsiMmoyroisibHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocreimme 3amaum B
KOOpAMHATax. Yrojl Mexay BekropaMmu. CKalsipHOE NPOHM3BEICHUE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOEHUS MPOrpaMMbl Y4YEOHOro TMpenMeTa
«MareMaTuka» XxapakTepu3yrTCs:

I'paxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUKCKOr0 OOLIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
mpolenyp TpaxkIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aUMOJECUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIUSAMY 1 HA3HAYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOW UICHTUYHOCTH, YBOXKCHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTHUSIX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATUYECKOTO  TOBEJCHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIEITEIbHOCTBIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHWEM K MHUpPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a1ad4, peleHnu, paccyXIeHUM;
BOCHPUUMUYHUBOCTBIO K MATEMaTUYECKHUM ACIIEKTaM Pa3JIUYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHSTh MAaTEMaTUYECKUE 3HAHHS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXa, peryJsapHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYAOTIIOOUS; WHTEPECOM K
pa3nuuHbiM  chepaM  MPOPECCHOHANBHON  JIEATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymei mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHMYeCKOMYy OOpa30BaHUIO W
caMOoO0Opa30BaHUI0 HAa MPOTSHKCHUU BCEH KM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEHICHUH MPAKTUYCCKHUX 3a/1a4 MaTEMAaTUICCKON HAMPaBJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHUPOBAHHOCTBIO 3KOJOTHUECKOW KYyJIbTYPhl, MOHMMAHUEM BJIHMSHUS
COITUAJIEHO-9KOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COLUAIBHOM
Cpelbl, OCO3HaHHEM TJIOOAJTBHOTO XapakTepa HKOJIOTHYECKHX  MpoOIeM;
OpUCHTAIMECH Ha NMPUMEHCHHE MaTEeMaTHYCCKHX 3HAHUHN JUIS PEIICHHS 3a]ad B
00JIACTH  OKpY’)KAalOLIeH Cpefbl, IUTAHUPOBAHMs TIOCTYNIKOB M OILCHKH HUX
BO3MOYKHBIX MTOCIICICTBUH ISl OKPYKAOIICH CPEIBI.

ILleHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HaykKH M  OOIICCTBCHHOW MPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKOH HayKH Kak cQepbl YeIOBEYECKOW IeATCIIbHOCTH, JTaloB e
pPa3BUTHS W 3HAYUMOCTH I DPA3BUTHUS IMBWIM3AIWMH, OBJAJCHUEM S3BIKOM
MaTEeMaTHKd W MaTeMaTHYECKOH KyJIbTypOod KakK CpEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYI0 M HCCIEIOBATCIBCKYIO ICSITEIBbHOCTh
WHWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOTrpaMMbl y4eOHOTrO TpenMeTa
«Marematuka XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OelicmeUsMU, YHUBEPCATIbHBIMU PE2YIIMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanouvie  nosnasamenvmvle — Oelicmeus, — 0Oecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcsa (oceoenue
Memo008  NO3HAHUA — OKpYJCalowjeco  Mupa,  NpUMEHeHue  JI02UYecKUXx,
uccne008amenbCckux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABISITh M XapaKTEPHU30BaTh CYIIESCTBEHHBIC MTPU3HAKK MATEeMAaTHYCCKUX
OOBEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (POPMYIUPOBATH
OTIpEJICICHNUs] ~ MOHATWUW; YyCTAaHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJlaccu(uKanuy, OCHOBAaHMS Il OOOOLIEHUST U CpaBHEHMS, KpUTEpUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QOPMYIHpPOBATH ©  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBICE W OOIIUE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpOTUBOpeYHs B (akTax, JAHHBIX, HAOTIOJCHUAX WM YTBEPIKICHUSX;



npejyiaratb ~ KpUTEpUUM  JJI  BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOW 3amadu (CpaBHUBAaTh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOUpaATh Hauboiee MNOAXOMANIMI ¢ y4E€ToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKie AeHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUII HMHCTPYMEHT MO3HAHUS;
dbopmyarpoBaTh BOMPOCH], (UKCUPYIOIIME MNPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE€ U  JaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE II0 YCTAHOBJIEHUID OCOOEHHOCTEM MaTeMaTH4eCcKOro
O0OBEKTa, SIBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJABI MO pe3yJibTaTaM
NPOBENEHHOTO HAOJIOJIEHUS, MCCIIEOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE pPAa3BUTHE IMPOIIECCa, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmaumei:

e BBIABIATH JNePUIUTHI MHOOPMALIMM, TAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U I PEUICHUS 33]a4H;

e BBIOMpaTh UWH(OpPMAIIMIO U3  HWCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(OOPMALINIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

e CTPYKTYypUPOBaTh WH(GOPMAIINIO, TIPEICTABIATh €€ B pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaJIEKHOCTh uH(bopMaIun 1o CaMOCTOSITENILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamUGHble  Oclicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U  (QOPMYIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pEIIeHUs 3a]]a4l, KOMMEHTUPOBATH MOJYYCHHBIN PE3yNbTarT;

B X0J1€ 00CYKJIEHHU 3a7aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKIAEMOIl TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJCH, HAllEJICHHbIC HA TTIOUCK
pELICHMs; COMOCTaBISATh CBOM CYXICHHS C CYXICHUSMU JPYrux
YYaCTHHKOB JUanora, OOHapy»KMBaTh pa3jiddyue U CXOJCTBO IO3HIIHMA; B
KOppEeKTHOU popMme hopMyIMpOoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;
NPEACTaBIATh  PE3yJbTaThl  pEHIeHUs  3a/Jadd,  OKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 3a7a4 MMPE3EHTALMHA U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHuvecTBo:

3)

NOHMMATh M HCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHJIHOM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 33/1a4; TIPUHUMATh 11eJ1b
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPraHU3allUl0 COBMECTHOMN
paboThI, pacTpeAesaTh BUIBI paboT, TOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IpyNImoBbIX ¢hopmax paboThl (00CYyx ACHHUS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCUCTBUS C JPYTUMHU WICHAMH KOMAaHJbI;
OIICHMBATh KAa4YE€CTBO CBOCTO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJISTH IUIAH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 penieHus
C Y4ETOM MMEIOITUXCSI PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  TO3HABATEIBHOM peQeKCUM KaK OCO3HaHUS
COBEpPIIAEMbIX JIEUCTBUNA W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB;
BIIQJIETh CHOcO0aMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS Ipoliecca M
pe3yabTara peuieHuss MaTeMaTUueCKoi 3a/1auu;

NpEeABUIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh NPH pEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, TaHHBIX, HAWIEHHBIX OIMUOOK, BHISBICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBUE pe3yjibTaTa IEIU € YCIOBUAM, OOBSCHSTH
NPUYUHBI JOCTHXKEHUS WM HEIOCTUKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, JIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX NIPHU PELICHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHIMU: MAPAIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aMMHOE pACIOJNIOKEHHE NPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MNOHATHUSAMH: JABYTPAHHBIM Yroj, T'paHU JBYTPAHHOIO YIJa,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajaycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIbIN
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TIMpaMKaa; MpHU3MA,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupumupoBate ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBaHUSA  JUIA
Kjaccu(ukanmy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, IPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKIIOHHBIE MPU3MbI, TapAJIJICICHUIEb ).

OnepupoBath MOHATUAMM: CEKYILAsl MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOSHUS CEYEHHH, NCIIOJIB3YSI METO/I CJIEIOB.

CrpouTts cedeHHs MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEkKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIMUYMH MO oOpa3uam Wiu
QITOpUTMaM, TNPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl IPHU PpPELICHUN
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYMCICHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKM JO TNPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOAbl IIPU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYEeCKUMX 3aJady Ha BBIYUCIECHHUE YIJIOB  MEXKIY
CKPEILMBAIOIIMMUCSA HPSIMBIMU, MEXIy MNpPSIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI M MJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nUpaMyua) ¢ TMOpUMEHEHUEM (QOpMyJl; BBIYUCIATH COOTHOLUEHUS MEXKIY
IUIOIIA/IIMU TOBEPXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATUAMHU: CHUMMETPHsS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[IpumensTh TeomeTpuyeckue (aKThl Uil PELIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIBKO [IAr0OB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpruMmensaTe mpocTeWmne NpOorpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoaUTE NpHUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOLE U
YKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh NMOJydEHHBIE 3HAHUSA HA NPAKTHUKE: aHAIM3UPOBATH PEAIbHBIC
CUTyallud W IPUMEHATh W3YYEHHBIC IIOHATHS B IIPOLIECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMpPOBAHHONW MpPOOJIEMBbI, MOJEIUPOBATh pEalIbHbIC
CUTyallud Ha s3bIKE TIE€OMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TeOpeM, anmapara ajireOpsl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYUH.

11 KIIACC

OnepupoBaTh TOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yronme
MUJIMHAPUYECKOM  TOBEPXHOCTH;  IWIMHAP;  KOHHUYECKass  MOBEPXHOCTD,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi moBEpXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIUHIP, KOHYC, cdepa U map).

OOBSACHATH CITOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KiaccudunmpoBaTh B3auMHOE pacioioxkeHrue chepbl U MIOCKOCTH.

OnepupoBarh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI W MUIOMIANM  TOBEPXHOCTEH TEN  BpAICHUS,
TCOMETPUUCCKUX TEII C IPUMEHEHUEM (OPMYII.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAHHBIH B chepy U
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpaIeHusl.

BBIYUCISITE COOTHONMICHHSI MEXAY TUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMU
MOJOOHBIX TEII.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrImonHsATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPE/ICTABICHHYIO Ha YEpTekax U
PUCYHKaXx.

OrnieprpoBatTh MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE [NEUCTBUS CIIOKEHHS BEKTOPOB, BBIUWTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00J1a1at0T.

[IprMeHATh TPaBUIIO apaJUICICINATIEAA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEKIY
BEKTOPaMH, CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEAECHUE, PACKIAIABIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPJAUHAT.

[IpuMeHsaATh TeoMeTpuueckue (akThbl [JIs1 PEUIeHUS CTEPEOMETPHUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pewars mpocreiime reoMeTpUYECKHE 3a4a4d Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaunm Ha J0Ka3aTelbCTBO MATEMATHYECKUMX OTHOLICHUM U
HAXO0XKJE€HUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3laM Wiu ajaropuTMam, MpuMeHss
W3BECTHBIE METO/IbI P PELIEHNN CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsaTh  mpoCTEHIIME MPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE NpHUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B NIPUPOAE U
YKW3HU, PACTIO3HABATh POSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMyYEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh W3YYEHHBIE IIOHATHS B NPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEMBI, MOJEIUPOBATh peaTbHBIC
CUTyalluld Ha $3bIKE TIE€OMETPHUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareOpbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBeneHue B crepeomMeTpuio 10
9 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH
3 HepneH):[mfynﬂpHocrb HOPSMBIX U 12
IJIOCKOCTEH
4 VYTIbl MEXKAY NPSIMBIMH U IJIOCKOCTSMU 10 1
) MHororpanHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEeueHHUsI, PACCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoTsbI
pecypcesbl

Tena BpameHus 12

OO0BEMBI TET 5

BekTopsl 1 KOOPAMHATHI B TPOCTPAHCTBE 10

[ToBTOpenue, 0600IICHHE, 7 1

cUCTEeMaTH3aIHs 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE ITOHATHUS CTEPEOMETPHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
IIpaBuna n3o0pakeHus! HA pUCYHKAX:
1300pakeHus IUIOCKOCTEH, napaiesbHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: MEpeCCKarommrecs MmIOCKOCTH,
IepeCcCKarommecs npsamMas 1 JI0CKOCTh

IlonsTuns: MEpECCKaAromMreECs MIOCKOCTH,
IepeceKarommecs npsamas 1 rmiI0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, HAa NPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 Ky0Oe 1 nmupamue,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OTPaHHUKOB

HavanbsHbie cBefieHus 0 Ky0e U nupamusie,
UX pa3BEPTKU U Mozenn. CeueHns
MHOT'OTPaHHUKOB

TToustue 00 aKCMOMATHYECKOM
MMOCTPOSCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIIECJICTBUS U3 HUX




ITonsatue 06 akCMOMATHYECKOM

8 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsATHe 06 akCHOMaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMAaTHYECKOM

10 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napajJiesibHble U CKpPEIUBAIOIINEeCs
psIMbIe
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MapaJIENbHOCTh TPEX
TIPSIMBIX
[TapanienbHOCTh MPSIMBIX U IUIOCKOCTEN B

13 npoctpancTse: [lapanienbHOCTs NpsAMOil 1
IJI0CKOCTH

14 VYTIBl C COHANPaBIEHHBIMU CTOPOHAMHU

15 Yros Mexay npsIMbIMH B IPOCTPAHCTBE

16 VYToJ MEXIYy NPSMBIMHU B IPOCTPAHCTBE

17 [TapamienpHOCTB IIIOCKOCTEN:
napasuiesbHbIe JI0CKOCTH

18 CaoiicTBa MapaieabHbIX MIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napalICICIIUIIE

20 [TocTpoenue ceueHui

21 IToctpoenue ceuenunit
Kontponbnas padora mo reme "IIpsimble u

22 IJIOCKOCTH B IIPOCTPAHCTRBE.
[TapannenbHOCTh NPSIMBIX U IIOCKOCTEH"
[lepneHIMKYIAPHOCTD MPSIMON U

23 TUTOCKOCTH: TIEPIICHNKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
MEPIEHIUKYIIAPHBIE K IUIOCKOCTH

o5 [IpsimMble napasienbHble U
HIEPIEHIUKYIIAPHBIE K IUIOCKOCTH

26 [Ipu3Hak neprneHIuKyIspHOCTH NPSIMON U
IJIOCKOCTH

97 IIpu3Hak neprneHuKyIIpHOCTH IPSIMOH U
IJI0CKOCTH

28 Teopema o npsAMON NEPIEHANKYJIIPHON
IJIOCKOCTH

29 TeopeMa o NpsAMON NEPIEHAUKYJIAPHON
IJI0CKOCTH

30 TeopeMa o NpsAMON NEPIECHAUKYJIAPHON
MJI0CKOCTH
[lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

32 [lepneHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKH OO0 IJIIOCKOCTH, PACCTOSIHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnienIuKynsIp 1 HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIJIOCKOCTH
[lepnieHIUKyIp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 IJIOCKOCTH

35 VYIIibl B IPOCTPAHCTBE: YIOJI MEXKAY
IPSIMOI U TIOCKOCTBIO

36 JIByrpaHHbI yroJi, IMHEWHBIN yrol
JBYTPaHHOI'O yIia

37 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JBYTPaHHOI'O yTia
IlepneHIMKYIAPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIEHANKYIAPHOCTH IBYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIOCKOCTEM:

39 IIPU3HAK NEPIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIOCKOCTEM:

40 MIPU3HAK NEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTEN

41 TeopeMa 0 Tpéx mepreHIuKysIpax

42 Teopema o TpEX nmeprneHIuKyIIpax

43 Teopema o TpEx MepHeHIUKYISIPaxX
KonrtponbHas pabora o remam

44 "IlepneHIUKYISIPHOCTD MPSAMBIX U

miockocTel" u "YTibl MeXAY NPSIMBIMHU U




IJIOCKOCTSIMHA"

45

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOI'OTPAHHUKH; pa3BEPTKa
MHOI'OIPaHHUKA

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
IIPU3MbI; OOKOBasl U MOJIHASL IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, NpsMOYTOJIbHBIN
napajJieJIenue] 1 ero cBoicTaa

48

[Inpamuja: N-yroapHas nupamuaa, rpaHu v
OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTb IMUPAMHU/IbI; IPABUIIBHAS U
yCedE€HHas MMpaMuIa

49

[IpaBuIbHBIE MHOTOTPAHHUKH: TIOHSTHE
MPAaBUIBHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPaMU/Ia;
MIpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIPaBWJIbHBIN TETpadap; KyO

50

[IpeacraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTadap, TOAEKadIp U
HKOCAdP.

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, ITPSAMOM, INIOCKOCTH.
DNEeMEHTHl CUMMETPUH B IUpaMuax,
napajuiejenunenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKAX




Brrunciaenue 3J1eMeHTOB MHOT'OI'PpaHHUKOB!

52 pEOpa, AuaroHau, yrisl !
[Tnomaae 60KOBOM MOBEPXHOCTH U TTOJTHOK
MOBEPXHOCTHU MPSMON PU3MBI, TUIOIIAIb

53 OCHOBaHHH, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTHU MPSMON PU3MBI
[Tnomanp 60KOBOM OBEPXHOCTH U

54 MIOBEPXHOCTHU MPABUIIbHON MUPAMU/IbI, 1
TeopeMa O IO OOKOBON MOBEPXHOCTH
yCE4EHHOM MUpaMuUIbl

55 KonrponsHast paborta o reme 1
"MHuororpaHHuku"

56 [TonsaTne 06 00BEMeE 1

57 O0BEM TUpaMUIBI 1

58 O0BEM TupaMuIbI 1

59 O0BEM TUpaMUIBI 1

60 O0BEM upaMuIbI 1

61 O0BEM pU3MBI 1

62 O0BEM IPU3MBI 1

63 O0BEM pU3MBI 1

64 KonrtponbHas pabora rno teme "OO0bEMBI 1
MHOTOTpaHHUKOB"

[ToBTOpeHue, 006001IeHNE CUCTEMATH3AIUS

65 3HaHui. Iloctpoenue ceuenumii B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITIS

66 3HaHUH. BeIUMCIEHNE pacCTOSIHUNA: MEXKIY 1

ABYMA TOYKAMH, OT TOUKH J0 HpHMOﬁ, oT




TOYKHU OO IIJIOCKOCTU, MCIKIY
CKpC€HIUMBAOITUMUCS ITPAMBIMHA

67 Hroroas koHTpoibHAs paboTa

IToBTOpeHue, 06001IeHNE CCTEMAaTU3aIHS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY

68 CKPEIIMBAIOIINMUCS IPSIMBIMHU, MEXKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJIOB MCKAY INIOCKOCTAMUA

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KITACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: HeHTp, paguyc, TuaMeTp;
TJIOIA]Th TTOBEPXHOCTH ChEephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; mwromanb chepsl

N3o0paxenue cepsl, mapa Ha
miockocTt. CeyeHus mapa

HI/IHI/IHI[pI/I‘IGCKaﬂ ITOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTH, OCh IIHIUHAPUIECKOM
MOBEPXHOCTHU

Hunusap: ocHOBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yromias 1 oCkh;
IUIOIA b OOKOBOM U ITOJTHOM
MOBEPXHOCTHU

N300paxeHue MUIHHIPA Ha TUIOCKOCTH.
PazBépTka nmumnapa. CeueHus

MUTUHAPA (TTIOCKOCTHIO, apalIeIbHON
WUTH TICPIICH UK YIIIPHOU OCH ITUJTHH]IPA)

Konnueckas moBepxHOCTh, 00pa3yrolme
KOHUYECKOU TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH TTOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIINHA,

8 00pa3yrolas 1 0Ch; IJIOIMA b OOKOBOM 1
MOJIHOM MMOBEPXHOCTHU
Y ceu€HHbIN KOHYC: 00pa3yrolue u

9 BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh
N306pakenue KkoHyca Ha MJI0CKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TUTOCKOCTHIO, MapauIeIbHON
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOASIIEH
yepes3 BEPIINHY)

11 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WJIM B TEJIO BPAIICHUS

13 [TonsTne 06 06b€Me. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM IUIMHpPA, KOHYCA

15 O0BEM mapa u wionaab cGepsl
[TomoOHbBIE Tena B IPOCTPAHCTBE.

16 COOTHOIIICHUS MEXTy TUTOIIATMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tel

17 KonTponbhas pabota o remam "Tena
BpamieHus" u "Oobemsbr Ten"

18 BekTop Ha III0CKOCTH B B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHNUE BEKTOPOB

20 YMHOXEHHEe BEeKTOpa Ha YHCII0




21

PasnoxeHnue BekTopa mo Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napasuiesenumneia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

[IpsimoyronbHast cuctema KOopJInHaT B
npoctpancTse. KoopanHaTel BEKTOpA.
[Ipocreimue 3axaun B KOOpAUHATAX

24

VYron mexny Bekropamu. CKansipHoe
MPOU3BEIEHUE BEKTOPOB

25

Brpluncnenue yrioB Mexy NpsIMBIMU U
IIJIOCKOCTSIMU

26

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
PEIICHHUHU T'€COMCTPHUYCCKUX 3a1a4

27

KontponbHas padota mo teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHcTBE"

28

[ToBTOpenwue, 06001IeHUE U
cucremaru3anyus 3HaHuil. OCHOBHBIE
¢Gurypsl, GpakThl, TEOPEMBbI Kypca
TUITAaHUMETPUH

29

[ToBTOpeHnue, 0600IIEeHNE U
cucreMaTu3anus 3HaHuiH. OCHOBHBIC
burypsl, GpaxThl, TEOpEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHnue, 06001IeHNE U
cucreMatTu3anus 3HAHUH. 3a11aq1/1
TUIAHUMETPUH U METOJIbI UX PEIICHHS




[ToBTOpEHME, 0000IICHUE U

31 cucTeMaTu3alns 3HaHi. 3agaun 1
TJIAHUMETPUH ¥ METOIbI X PEIICHUS
[ToBTOpEeHME, 0000IICHUE 1

32 cucteMaTusanms 3HaHui. OCHOBHBIC 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUH

33 HroroBast KOHTpoOJIbHAS paboTa 1

34 [ToBTOpenwue, 0606IIIGH%€ u 1
cHCTeMaTu3alys 3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







YYEBHO-METOJIUYECKOE
OBECIHEYEHUEOBPA3OBATEJIBHOIO

MPOLIECCA

OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI V151 VUEHUKA

» Maremaruka. ['eometpus, 10 kinacc/ Mep3nsk A.l'., HomupoBckuii
I.A., ITonouckuii B.B., SAxup M.C.; nox penakuueit [Togonsckoro B.E.,
OO6111€CTBO ¢ OTPAaHUYEHHOM OTBETCTBEHHOCTHIO M31aTenbCKUid IEHTP
«BEHTAHA-T'PA®»; AkurionepHoe o61iecTBo «M31arenscTBo
«IIpocsemenue»

* Marematuka. ['eomerpus, 11 xknacc/ Mep3msik A.I'., HomupoBckuii
H.A., ITonouckuit B.b., fAxup M.C.; nox penakuueit [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNnbCKU HEHTP
«BEHTAHA-T'PA®»; AkurionepHoe o6miectBo «M31arenscTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

AUTAKTUYCCKHUEC MAaTCpUaJIbl, KOHCIICKThI

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETUMHTEPHET

VYuun.py, POII
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