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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS s
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIApTa CPeAHEro 00I1Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUH, TMPEABSIBIIEMBIX K
MaTEMaTUYECKOMY OO0pa30BaHUIO, M TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieurBaeT OBIAJCHUE KIIOUEBBIMU KOMITETEHUIUSIMH,
COCTABJISIIOUIMMU OCHOBY JJI CaMOPa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
L[EJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOTO W TO3HABATEIBHOIO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBHIO METANPEIMETHBIX U
IPEIMETHBIX PE3YJIbTaTOB OOYyYEeHHs] TE€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3ButTusl oOydaronuxcs, (opMupoBaHus (YHKIIMOHAIBHOM MaTeMaTHUYeCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILIINH. PazButre y oOy4aronmxcs
MPaBUWIBHBIX TMPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TEOMETPUUYECKHX
aOCTpakInii, COOTHOIICHUH PEATHHOTO W HJICATHHOTO, XapaKTepe OTPAKCHUS
MAaTEMATUYECKOM HAyKOM SBJICHUM MW TMPOLECCOB PEATBHOTO MHUpPA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUYaluxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
TUCIMILTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblNUIeHHE, (opMHpyeMOoe NpH H3YYEHHH OO0YyYarolIMMHCS
MOHSTUHHBIX OCHOB T€OMETPUHU U TTOCTPOCHUH TIEMOYKH JIOTHUYECKUX YTBEPIKICHHIMI
B XOJIe PCIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS TPU PEUICHUH 3a/1ay €CTECTBEHHO-
HAY4YHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AesTeNnbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, (opMma
OTpaXXEHUsI OKPY>KAIOIIET0 MHUPA, YCJIOBHE YCIEUIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 0ObEIUHSAET pa3Hble BHUJBI y4eOHONM U TPYJOBOM JESATENBLHOCTH,



SBJISICTCSI OAHUM W3 TMPOPECCHOHAIBHO BAXXHBIX KayeCTB, MOATOMY aKTyaibHa
3amaya (opMuUpoBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.

[leas ocBoeHusi mporpaMmmbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJarormuxcst ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH — TPUOOPETCHHS U
WCMOJIb30BAaHUS CHUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUM U JIEUCTBUH,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJOJKEHUST 00pa30BaHUS
0 CTIEIMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAAHBIM UCIIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE NpeAHA3HAYCHA ISt
00y4YaroImMXCsl CPEAHEHN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOro 001iero odpazoBaHusi. TakuM oOpa3om, oOyyaromimecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHbBIC
CO chnenu(puKod TEeOMETPUU U HEOOXOJMMBbIE IS >KU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I'€OMETPHUIO OoJiee
IyOOKO, €CJiM B JajdbHEWIIEM BO3HUKHET HEOOXOAMMOCTH B TE€OMETPUUECKUX
3HaHUSX B MPOGECCUOHATBHON JeATEIHLHOCTH.

JlocTikeHne 1efd  OCBOCHHS TPOrpaMMbl 00ECHEeuMBAECTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMU 3aJayaMH OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHE B 10—11 kitaccax siBISIOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJIaX BpaIlCHUS
KaK O BOXXHEHIINX MAaTEMATUYECKUX MOJEISAX, MO3BOJISIIOIIUX OMHUCHIBAThH
Y U3y4aTh Pa3HbI€ SIBICHUS OKPYKAIOIIETO MHUPA;

e (QopMupoBaHHME YyMEHHUs paclo3HaBaTh Ha YEPTEkKaX, MOJCISAX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

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

e (opmMupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPAHHHUKAX U TeJaX BPAIlleHUs! U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJIAJICHHE  QITOPUTMAMMU  pEIICHUS  OCHOBHBIX  THIOB  3ajady;
dbopMupoBaHUE YMEHHUS MPOBOJUTH  HECJIOXHBIE JIOKAa3aTeJIbHbIC
paccykIeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3aady M 3a7ay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HMHTEJJIEKTYaJbHbBIX u TBOPUYECKHUX CrocoOHOCTEM
oOy4Jaronmxcsi, MO3HABAaTEIbHOM  AKTUBHOCTH,  MCCIIEOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUU: YMEHHE PACIO3HABAaTh MPOSABJICHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUHU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha A3BIKE
TEOMETPUHU U CO3aBaTh Fr€OMETPUUECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
F€OMETPUYECKANM anmapaT [Js pElIEeHUs NTPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIJIIOUEHHUE B KYpC
CTEpEOMETPUM B HAdaJe €ro HW3y4YeHUs 3ajad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUEHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETHUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH NMPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
ydaluxcsi B Kypce CTEpPEeOMETPUM NPOBOAMTCS 3a CUET pELICHHs 3aJad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpUPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HaIJISIIHOCTh, a ONEpUpOBaHME O00pa3oM — B YCJIOBUSIX OTBJICYECHHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3BMEHEHHS €r0 UCXOJHOTO COJIepKaHUSI.

OcHoBHBIE conepkaTenbHble TuHUN Kypca «['eomerpunm» B 10-11 kmaccax:
«MHororpanHukn», «IIpsmble U IIIIOCKOCTH B IPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JJOTUYECKUX YMEHUN
pacupenensercs He TOJbKO IO COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJam
00yueHHUs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI paboyeil mporpamMMmbl, pacnpelnei€HHbBIM M0 TojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMU
MOHATUSMUA U HAaBBIKAMHU OCYLIECTBIISIIOCH MOCIEN0BATENBHO M MOCTYNATEIBHO, C
COOJII0/IEHUEM TIPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPE/ICTABICHUNA OOy4arolIuXxcs, paclupss u
yray6ssist €, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reomerpuun otBoauTcs 2 yaca B Heaeno B 10 kimacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a iBa roga o0ydenus - 102 yueOHbIX daca.



COLEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHSATUS ~ CcTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTb,
npoctpadHcTBO. [loHsiTHE 00 aKCHMOMAaTHUYECKOM TIOCTPOCHHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHWe TMpAMBIX B IPOCTPAHCTBE: MEPECEKAOIIHNECH,
napajuielibHble M CKpeluBaroumecs mnpsmele. [lapamienbHOCTh NOpSIMBIX U
IUIOCKOCTEAW B TMPOCTPAHCTBE: MapajuiebHbIE TPSAMBIE B IMPOCTPAHCTBE;
MAPAIUICIBHOCTh TPEX MPSIMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrojJ MEXAY IMPAMBIMA B I[POCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEMN: IapajuieabHbIC IJIOCKOCTH; CBOMCTBA
napajyieNibHbIX IulockocTel. [Ipocrteifmne mnpocTpaHCTBEHHBbIE (QUTYpHI Ha
IJIOCKOCTHU: TETPAdIp, KyO, MapaiieenuIie]l; MOCTPOCHUE CEUCHUM.

[lepneHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIC MPSIMBIC B
MPOCTPAHCTBE, MPAMBIE NapaUICIbHbIE W TEPNEHAUKYJIAPHBIE K IIIOCKOCTH,
MPU3HAK MEPHNECHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpEMa O MPAMOM
NEPIICHANKYJIAPHON IIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YroJl MEXAY IPAMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM Yrojg JBYTPAaHHOIO  yIJId.
[TepnieHaUKyNISp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
OT MNOpsSIMOM 10  TUIOCKOCTH,  TpoeKkuus  (GUrypbl Ha  IIJIOCKOCTb.
[lepneHaUKYISAPHOCTh  TIJIOCKOCTEH: TPU3HAK  MEPHEHAUKYISIPHOCTA  JABYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; Pa3BEPTKAa MHOrOrpaHHuka. [Ilpusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS TPU3MBI, TIpsIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMO YT OJIbHBIN
napajjenenunes; 1 ero couctra. Ilupamupaa: N-yrosibHas nupamMuja, TPaHd U
OCHOBAHUE MUPAMUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIBL; PABUIIbHAS U
yCceu€HHas mnupamMuga. OJEMEHThl Mpu3Mbl ©  nupamuasl. [IpaBuibHBIC
MHOTOTPAaHHHMKH: MOHATUE IPABUIBHOIO MHOTOTPAHHUKA; MPABUJIbHAS MpPHU3Ma U
NpaBWiIbHAS THUPAMUIA; MpaBWIbHAA TPEYrojbHAs NUPaMUIA W TPABUIIbHBIN
Terpa’ap; KkyO. IlpencraBieHue O MNpaBWIBHBIX MHOTOIPAHHUKAX: OKTAdIp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U MUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  DJEMEHTbl CUMMETPUM B IHpPAMHAAX, [apajuieNenuIenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



BblunciieHre 3J€MEHTOB MHOIOTPAaHHUKOB: pEOpa, JAMArOHAIH, YTJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW MMOBEPXHOCTU MPSMOM MPU3MBI,
IUIOLIAJAb OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MHPaAMUIBI,
TeopemMa O IUomaan ycedéHHoW mnupamunabl. [loHatue o0 o00bEme. OO0BEM
MUPAMUJIBI, TPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEN, O0BEMAMU MTOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenust

[unuaapuueckas MTOBEPXHOCTH, oOpasytomue UJIMHAPUYECKON
MMOBEPXHOCTH, OCh ITWIMHAPUYECKON TMOBEpXHOCTH. LlMmuHap: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias MU OCh, IUIONIaAhr OOKOBOW M TIOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
U OChb, IUIOMaJb OOKOBOM W TOJHOMW TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BBICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTU C(ephl.
B3anMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe;
JI01aIb ChEephl.

N3o00paskeHne Ten BpallieHUs Ha TUIOCKOCTH. Pa3BépTka nMuamMHApPa M KOHYCA.

KoMmOuHanun Tem BpameHus ¥  MHOTOTPAHHHUKOB. MHOTOTPaHHUK,
OTHMCAaHHBIA OKOJIO cdepsl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEIO
BpaIllCHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPSIMOYTOJIGHOTO Tapajuiesienuiena u cieactsus u3 He€é. OObEM ImImMHIpA,
KoHyca. O0BEM 11apa u 1iomaab cQepsol.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenuss mwiMHApa (OapaJUIEIbHO M TEPIEHIUKYISIPHO OCH), CEUCHHS
KoHyca (TapaJiieIbHOC OCHOBAHHMIO M TIPOXOJIAIIEE Yepe3 BEPINHUHY), CCUCHHS
miapa.

BekTOopbl H KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha mi1ockocTy U B mpocTpancTBe. CI0KEeHNUE U BRIYUTAHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO. PazmoskeHne BEeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
OpUMEHEHUEM TMpaBUJ JEUCTBUUA ¢ BekTopamu. I[IpsiMoyronbHas cuctema



KoopauHaT B mnpoctpaHctBe. Koopaunatel Bekrtopa. Ilpocreimme 3agaum B
KOOpAMHATaX. YToll Mexay BekropaMu. CKaJISIpHOE NPOU3BEICHHE BEKTOPOB.
BrrunciieHne yrioB MexXay NPSAMbIMU U IUIOCKOCTSIMU. KOOpauHAaTHO-BEKTOPHBII
METOJ IPU PELUICHUN FT€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yJIbTaTbl OCBOGHUS MpOrpaMMbl y4yeOHOTO MpeaMera
«MareMaTnka» XxapakTepu3yrTCs:

I'paxxpanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCHKWCKOro OOMIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUA,
npoLeayp TpaxaaHckoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W TP.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IHaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaKJaHCKOW UJACHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY ¥ HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTUYECKOTO  IOBENCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTBIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAs ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penieHuH, paccyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYECKHWe 3HAHUA B
WHTEpecax 30pOBOTO M O€30MacHOr0 00pasa KW3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJisipHas buznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATUAX CIIOPTUBHO-03J0POBUTEIBHOM
JESTEIBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; WHTEPECOM K
pa3nmuyHbM  chepaM  Mpo(ecCHOHANBHON  JCSATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKEHUSIMHU, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeld mpodeccid W Peaqu30BBIBATh COOCTBEHHBIE JKW3HCHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYeCKOMY OOpa3oBaHUI0 U
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCEH >KM3HHM, T'OTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKHUX 33724 MaTEMaTHUECKOW HAPABJICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbI, TMOHUMAHHEM BIIUSHUS
COILMAJIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJIHON M COIUATBLHON
cpedpl, OCO3HaHHEM TJIO0ATBHOTO XapakTepa JKOJOTHYECKUX  IMPOoOIIieM;
OpHECHTAIMCH Ha NMPUMEHCHHE MaTEeMaTHUYCCKHX 3HAHWM JUIS PEIIeHUs 3ajad B
00JTaCTH  OKpY’XKAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB M  OICHKH HX
BO3MOYHBIX MOCJICICTBUH IS OKPY>KAIOIICH CPEIIbI.

IleHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOMICCTBEHHOW MPaKTUKH, ITOHUMaHUEM
MaTeMaTHYECKON HaykKH Kak cQepbl 4YeIOBEUECKOH AesITeTbHOCTH, JTamloB e
pPa3BUTUS W 3HAYMMOCTH JUJISl DPA3BUTHS I[MBWIN3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHWS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYIO M HCCIEIOBATEILCKYIO EATEILHOCTh
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMmeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMUL.

1)  Vuueepcanvmvie  nosnaeamenwvuvlie  Oelicmeus, — obecnedusaom
Qopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUA  OKpYJHcarmujeco  Mupa,  NpUMEHeHUue  JIO2UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3zoBble JiornyecKue 1eicTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUAMH; (OPMYIUPOBATH
OTIpEJICICHNs]  TOHSATWMN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKayM, OCHOBaHUS JIsi OOOOIIEHUS M CPAaBHEHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QopMymUpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e Ji€NIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOUpaTh Hauboree MNOAXOAAIMN ¢ y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKue AeiicTBUSA:

e HCIOJb30BAaTh BONPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HMCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN AKCIICPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
O0BEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MpOlecca, a TaKXKE BBIJIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

e BBIABIATH AchUIUTH UHGOPMAIIUU, NAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BOIIPOC U JJIsI PEILLICHHUS 33/1a4u;

e BBIOMpaTh UWH(POpPMAIMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh UHGOPMAIIUIO, TPEACTABIATh €€ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEKHOCTh uH(popMaIuu 1o CaMOCTOSITEJIBHO
c(hOopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie  KoMMyHuKamuemuvle  Oelicmsus, — obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menmue:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJyYEHHBIN pe3yIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOM TEMBI,
poO0JIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIICJICHHBIEC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHA C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3iU4Me U CXOJCTBO TMO3UIIUH; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  PEIICHWS  3aJa4d,  OKCIEPUMEHTA,
UCCIIEJOBaHMsSI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHMBUyaJIbHON pabOThI IPU pelICHUU yU4eOHBIX 3aa4; MPUHUMATD 11eJ1b
COBMECTHOM JIESTENBHOCTH, IUIAHUPOBATh OPTraHHU3aIMI0 COBMECTHOM
paboThI, pacpeaenaTh BUILI paboT, JOrOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIIOBLIX (popMax padoThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICWCTBHS C JPYTUMU YICHAMH KOMAH]IbI;
OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

Gopmuposanue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/1au, BHIOUPaTh CIOCO0 peIIeHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YIETOM HOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMU TIO3HABATEIBHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIAQJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAaMOKOHTpOJS Ipouecca H
pe3yabpTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yNbTaTa IEIU U YCIOBUSM, OOBSICHATH
NPUYUHBI JOCTUKEHUS WM HEIOCTHKEHHUS PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OmnepupoBaTh NOHATUSAMU: TOUKA, IPSAMas, IJIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCT U MEPIEHIUKYISIPHOCTD NPSAMbBIX
U IIJIOCKOCTEN.

KnaccudumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIM Yroj, T'paHU JBYIPAHHOIO YTia,
peOpo JIBYrpaHHOTO yIjla; JMHEHHBINA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh IOHATUSAMU: MHOTOTPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbINI
MHOT'OIPAHHHMK, 3JIEMEHTHI MHOTOTpPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrno3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NMpaMuia; MpU3Ma,
OpSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUA  JUIA
Kiaccuukauuyd (BBITYKIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPAaBUJIbHBIC
MHOTOTPAHHUMKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIeabl).

OnepupoBath MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIOJIb3YSl METOJI CIIE/I0B.

Crpoutrh ceuYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJEAOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKHUX BEJIMYMH MO 00pa3laM Hiu
aNropuT™MaM, NPHUMEHSS W3BECTHbIE AHAIMTHYECKHME METOAbl IPH PELICHUU
CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]a4 Ha BBIYHMCIECHUE PACCTOSIHUN MEXAY ABYMS
TOYKaMH, OT TOYKA JO TNpsIMOM, OT TOYKHM JO IIJIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemmarp 3a71aun Ha HaxOXKJEHHE TEOMETPUUECKUX BEJIUYMH MO 00pa3iam Wiu
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl NPH PELIECHUU
CTaHAAPTHBIX MAaTEMaTUYECKMX 3aJad HA BBIYMCIEHHE YIVIOB  MEXIY
CKPEILMBAIOIIMMUCA HPSIMBIMU, MEXIy MNPAMOH M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHbBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMpja) ¢ [OpuUMEHEeHHEM (OpMyn; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mMpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PHUCYHKax.

[TpumeHsaTh TeoMeTpudeckue (aKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOaralolIuX HECKOIbKO IIaroB PEUICHUs, €CIU YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpyMeEHATE IOJyYEHHBIE 3HAHMWS Ha IPAKTUKE: aHAJIU3UPOBATh PEajbHbIC
CUTyallun W IIPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOHUCKA PEMICHUS
MaTeMaTUYeCKH CPOPMYIHUPOBAHHOM MPOOJEMBI, MOJEIUPOBATH pEaJbHbIC
CUTyalluUd Ha s3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, armapara ajareopsl; peiaTh
[IPAKTUYECKHUE 33141, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: UWIMHIPUYECKAss TOBEPXHOCTh, OOpa3yrolue
MWIMHAPUYECKON  TOBEPXHOCTH;  MHWJIMHIP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ymolire KOHU4eCKOH OBEPXHOCTH, KOHYC; C(hepruyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KinaccudunmpoBats B3aMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CErMEHTa; IIApOBOW CJIOM, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIATXM  TIOBEPXHOCTEH  Tel  BpalieHus,
TE€OMETPHUYECKUX TeJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
OMMCAaHHBIM OKOJIO cdephl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpallleHHs..

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00bEMaMH
MO00HBIX TEIL.



N300pakath m3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bum cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, HUHTEPHIPETUPOBATH M MpeoOpa3oBbIBaThL HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CJIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO>KEHHUSI BEKTOPA HA YUCIIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJJaIOT.

[IpumeHATh TpaBUIIO NTapasuIelICIUIEA.

OnepupoBaTh MOHATUSIMU: I€KAPTOBBI KOOPJWHATHI B IMIPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJd MEXIY
BEKTOPaMHU, CKaJISIPHOE IPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE Y KOMILUIAHAPHBIE
BEKTOPBI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJ MEKIY
BEKTOPAMH, CKASIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHHEM B ICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMmeTpuueckue (HakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIaratolnX HECKOIBKO IAroB PEUICHUS], €CJIN YCIOBUS IPUMEHEHUSA
3a/1aHbI B IBHOU (popMme.

PemaTte npocreimme reoMeTpuyecKue 3ajJadyd Ha MNPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemiate 3amaum Ha J0Ka3aTEbCTBO MATEMATUYECKUX OTHOIIEHUM U
HaxO0XJJCHUE FreOMETPUUYECKUX BEJIUYUH M0 00pasiiamM WUiK aJirOpUTMaM, MPUMEHSIs
W3BECTHBIC METO/IbI IPH PEIICHUN CTAaHAAPTHBIX MATEMATUUYECKUX 3a]1a4.

[IpumeHATr OpOCTEHIIHE IPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY.

[IpuBOANTE NpHUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEHW B MNPUPOJE U
YKU3HU, paCO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpUuMeEHTh MOJyYEHHbIC 3HAHUSA HA MPAKTUKE: aHAIMW3UPOBATH PEATIbHBIC
CUTyalluld W TMPUMEHATh HW3YYECHHBIC TOHATUS B NPOLECCE IMOUCKA PEIICHUA
MaTeMaTu4ecku CGHOPMYITHPOBAHHONW TPOOJIEMBbI, MOJCIHPOBATh peaTbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHU, MCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHSATUN U TEOpeM, ammapara alireOpsl; pelarh
MPAKTUYECKUE 3a1a4d, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontporbuete | Ipaxtirieckne oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypesI
1 BBenenue B crepeoMeTpuio 10
9 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U MIJIOCKOCTEN
3 [eprieHAUKYIAPHOCTH TPSMBIX U 12
IJI0CKOCTEHN
4 VYTIibl MeXAY IPSIMBIMU U TUIOCKOCTSIMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHusi, pacCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE

HaumMeHoBaHUe pa3/iesioB U TeM uugposbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )

NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena BpareHus 12

OO0bEMBI TEN 5

BekTopsl 1 KOOPAWHATHI B POCTPAHCTBE 10

[ToBTOpenue, 0600IICHHE, 7 1

cUCTEeMaTH3allHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuecTBo yacoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

OcCHOBHBbIE [TOHATHSI CTEPEOMETPUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHust Ha pUCYHKaX:
n300pa’keHMs INIOCKOCTE!, apayIeNIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

IlonsTus: MEepeCCKarommeca rmIoCKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

IlonsTus: MepeceKarommecs rmiIoCKOoCTH,
nepecekarommecs npAamas 1 rmiIoCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha TPOCKIIMOHHBIX YEPTCIKAX

HauanbHble cBeieHus o Kyde 1 mupamue,
uX pa3BEPTKU U Mozaenu. CeueHns
MHOT'OTPaHHUKOB

HauanbHble cBeieHus o Kyde 1 mupamue,
ux pa3BeépTku U Mozenu. CeueHus
MHOTOI'PaHHHUKOB

[TonsiTue 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPHUU: AKCUOMBI
CTEPCOMETPHU U CIICACTBUA U3 HUX




ITousTHE 00 aKCHOMATHYECKOM

8 HOCTPOCHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM

10 HOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anmMHOe pacrionoxeHue npsmsIx B

1 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napaielibHble U CKpellBaoLIecs
npsIMbIE
[TapannenbHOCTb IPSIMBIX U IJIOCKOCTEH B

12 IIPOCTPAHCTBE: NapauIeIbHbIE MIPSIMbIE B
IPOCTPAHCTBE; MapaJIeTbHOCTh TPEX
HPSMBIX
[TapannenbHOCTb MPSMBIX U MJIOCKOCTEH B

13 npoctpaHctse: [lapannensHocTs npsMoi U
TJIOCKOCTH

14 VYTibl ¢ COHANpPaBIeHHBIMU CTOPOHAMHU

15 VYros Mexay NpsMbIMU B ITPOCTPAHCTBE

16 VYron Mexay NpsSMbIMU B IIPOCTPAHCTBE

17 [TapaeapHOCTB IIJIOCKOCTEM:
napasuiesbHbIe MII0CKOCTH

18 CBoiicTBa MapauIeIbHBIX TIOCKOCTEH

19 [Ipocteiinre npocTpaHCTBEHHbIE PUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napajiICJICIIuIICa

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceuenmii
KoHntpoinbnas padora no teme "I[Ipsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[IepnieHIMKYIAPHOCTD NPAMOU U

23 IUTOCKOCTH: TIEPIICHINKYJISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEHIUKYJIPHBIE K INIOCKOCTH

o5 [Tpsimble napamienbHble U
NEePIEeHIUKYIISIPHBIE K TUIOCKOCTH

26 [Tpu3Hak nepneHAUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

7 [Ipu3Hak neprneH MKy pHOCTH IPSIMOU U
IUIOCKOCTH

08 TeopeMa 0 psAMOY NEPIIEHIUKYIIAPHOU
IJIOCKOCTH

29 TeopeMa 0 IpsAMOY NEPIIEHIUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 psAMOY NEPIIEHIUKYIIAPHOU
IJIOCKOCTH
[leprieHauKyIISAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

32 [lepnieHiMKYIIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO0 IIOCKOCTH, paCCTOAHUC OT




HpHMOﬁ J0 IINIOCKOCTHU

[leprieHaUKYNISAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE OT
OpSMOM 10 IIIOCKOCTH
[eprieHAUKYIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J10 IIJIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKIY
OpPSMOM U TIOCKOCTBIO

36 JIByrpaHHbIN yro, IUHEUHBINA YTOJ
JIBYTPaHHOTO yTJia

37 JByrpaHHbI{ yroJl, IMHEHHBIN Yol
JIBYIPaHHOI'O yIiia
[TepnieHANKYIAPHOCTD IIOCKOCTEH:

38 NPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

39 MPU3HAK IEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN
[lepneHAUKYISIPHOCTB MIJIOCKOCTEMN:

40 NPU3HAK MEPIEHIUKYIIPHOCTH BYX
IJIOCKOCTEN

41 Teopema o TpEX MepneHUKYIApax

42 Teopema o TpEX MEPHEHINKYISIPAX

43 Teopema o0 TpEX MepHeHUKYIAPax
KoHnTtponbHas pabota 1o reMam

44 "[leprieHIUKYASIPHOCTD MPSMBIX U

mrockocTe" u "Y bl MeX Iy NpsIMBIMU U




IUIOCKOCTSIMHU"

45

[TonsaTue MHOTOTrpaHHUKA, OCHOBHBIE
AJIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS PU3MBI; IIPsIMast U HAKJIIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, MpsAMOYTOJIbHBIA
napaJiesienumne]] 1 ero CBOMCTBa

48

HI/IpaMI/II[aZ N-yrojpHas nupaMuaa, rpaHd "
OCHOBAHUC ITUPAMHIABI; OOKOBas U IMOIHAS
MMOBCPXHOCTh MUPAMUbI; TPpABUJIbHAA U
yceqéHHaﬂ nmupamMuia

49

[TpaBHIIbHBIE MHOTOIPaHHUKH: ITOHSATHE
IIPABWJIBHOTO MHOTOTPaHHMKA; TPABUJIbHAS
IIpU3Ma U NpaBUIbHAS IUPaAMUIA;
IIpaBUJIbHAS TPEYTOJIbHASI MUpaMUIA U
IPaBUIBHBIN TETpa’ip; KyO

50

[IpencraBneHue o MPaBUIBHBIX
MHOTOTpaHHHKAX: OKTadIp, TOJCKAIP U
UKOCaIP.

51

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, IJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napauiClIcIuIcaax, nmpaBUIbHBIX
MHOT'OI'paHHUKaX




Brruncienue 3a1eMeHTOB MHOTI'OI'paHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaas 60KOBOW MOBEPXHOCTH U IMOJTHOM
5 MOBEPXHOCTH MPSMO IPU3MBI, TUIOIIAb
3 OCHOBaHUH, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTH MPSMON TPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABMWIILHONW TUPAMUJIBI, 1
TEOpeMa O IUIOMIAIH OOKOBOW MOBEPXHOCTH
yCeuEHHOM MUPaMUJIbI
55 KonTponbHas pabota no reme 1
"MHororpaHHuKku"
56 [onsarue 06 00bEME 1
57 O0BEM TpaMUIbI 1
58 O0BEM upamMuIBI 1
59 O0BEM TpaMUIbI 1
60 O06BEM mupamMuIBI 1
61 O06BEM pU3MBI 1
62 O0BEM TIPU3MBI 1
63 O06BEM pU3MBI 1
64 KonTtponbHas pabora o reme "OO0bEMBI 1
MHOT'OI'paHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CHCTEMAaTH3 AU
65 3HaHui. [locTpoenue ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpenme, 0600IEeHNne cCHCTeMaTH3aIus
66 3HaHUH. BeIuMCIeHNE pacCTOSHUIA: MEXIY 1

ABYMS TOYKaMH, OT TOUYKHU JO HpHMOfI, OoT




TOYKH OO0 IMIIOCKOCTH, MCIKAY
CKpCIIUBAOIIHUMHUCS ITPAMBIMHA

67 HroroBast KOHTpoJIbHAS paboTa

IToBTOpenue, 06001IeHNE CUCTEMAaTU3AIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEILHBAIOIIUMHUCS IIPSIMBIMU, MEKIY
IPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXAY INIOCKOCTSMHU

OBLIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68




11 KIIACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

JlaTa
HU3y4eHus!

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHtp, paguyc, IuameTp;
TIJIOIA]h TTOBEPXHOCTHU Chephl

B3aunmMHuoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHasl INIOCKOCTH K
cdepe; miomans ceps

N3obpaxkenue chepsl, mapa Ha
mmockocTu. CeyeHus mapa

]_II/IJ'II/IHZ[pI/I‘-IGCKaSI IMOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM
MOBEPXHOCTH, OCh [IHIIMHAPUYECKOM
MTOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTD, 00pa3yrolas u och;
[UIOIAas OOKOBOM U MOJIHOM
MTOBEPXHOCTH

N3o0pakeHune muIMHIpa Ha TIIOCKOCTH.
Pazpéprka nmnmnaapa. CedeHus

WIHHIPA (TUTIOCKOCTHIO, MapalieTbHON
WJTU TIEPTICHIUKYIISIPHOM OCH ITWJIMH]IPA)

Konnueckas moBepxHOCTb, 00pa3yroIIne
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHME 1 BCPIIMHA,

8 oOpasyroias 1 0Ch; IJI0IaIs O0KOBOU U
IOJIHOM MOBEPXHOCTH
VY ceu€HHbIN KOHYC: 00pa3yoIIre U

9 BBICOTA; OCHOBAHUS M OOKOBas
MMOBEPXHOCTh
N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHHUIO, U MJIOCKOCTHIO, MPOXOASIIEH
4yepes BEepIIUHY)

1 KoMOuHamwst Ten BpanieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK UJTU B TEJIO BpaIlleHUs

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O0BEM IIIIUHIpPA, KOHYCA

15 O06bEM mapa u mwiomab cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEpXHOCTEH, 00BbEMaMU MOTOOHBIX TET

17 KonTponbnas pabota mo remam "Tena
Bpaienus" u "O6bemsl Ten"

18 BekTop Ha MI0CKOCTH M B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB

20 YMHOXeEHHE BEeKTOpa Ha YUCIIO0




21

Pa3noxxeHnue BekTopa o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napasuieNnenumnesia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABWII ICUCTBUH C
BEKTOpaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpaHcTBe. KoopuHaThl BeKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

24

VYron mexy Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruncnenue yriioB Mexay psIMbIMU U
IIJIOCKOCTAMU

26

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
PEIICHUU T€COMCTPHUYCCKHUX 3a1a4

27

KonrtponbHas pabota o reme "BekTopbl
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IEeHNE U
cucreMatusanus 3HaHui. OCHOBHEBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 0600IEeHNE U
cUCTEMAaTH3ays 3HAaHUN. 3a1a4uun
TJITAHUMETPUHU U METOJIBI UX PEIICHUS




[ToBTOpEeHME, 0000ITICHUE U

31 cUcTEMaTH3anys 3HAaHUN. 3a1a4yn 1
IJITAHUMETPUHU U METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

32 cucTeMaru3anus 3HaHuii. OCHOBHEIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBas koHTposIbHAs paboTa 1

34 [ToBTOpenue, 06061116H1Ee u 1
cUcTeMaTu3alys 3HaHUI

OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU

HUHTEPHET






