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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHs Jis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepansbHOTO
roCyJapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHWIO, U TPaAUIUMNA POCCUHCKOTO 0Opa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIMMU OCHOBY JUJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU O0yYarOIMUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpPHMM Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMupoBaHUs (YHKIUOHATHHOM MaTEMaTHUYECKON
IPAaMOTHOCTH, U3YUYEHHUSI IPYTUX YUEOHBIX AUCIUILIMH. Pa3BuTHe y 00yUarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpaKIMii, COOTHOIICHUH PEATbHOIO U HJICAIIBHOTO, XapaKTepe OTPaKeHUs
MATEMATUYECKOW HAyKOM SBJIEHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a Tak)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBnsieTcs OMHUM K3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obirero oOpa3oBaHuUsl, TaKk Kak OOECleYyrMBaeT BO3MOXKHOCTb H3YyUYECHHS Kak
JUCIUIUIUH €CTECTBEHHO-HAYYHOUW HANPaBIE€HHOCTU, TaK U TYMaHUTapPHOM.

Jlorndyeckoe wbInieHUE, GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIEMOYKHU JIOTHYECKUX YTBEPKICHUN
B XOJI¢ pEIICHUS TECOMETPUYECKUX 3aJlady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (HU3UKH.

YMeHre OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUSI U aKTUBHOTO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BBl y4YEOHOW M TPYJAOBOM JIESITEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHATBFHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7adya (GOPMHUPOBAHUS y OOYYAIOIIMXCS IMPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPaBICHUSM.
Ilens ocBoeHuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 6a30BOM
ypoBHE o00yueHHuss — o0Ieo0pa3oBaTeibHOe M OOMIEKYJbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHWUM W JCUCTBUI,
cnenuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHUs 00pa30BaHUs
0 CTIEIUATILHOCTSM, HE CBS3aHHBIM C IIPUKJIAIHBIM HCIIOJI30BaHUEM I'€OMETPHHU.
[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYaromuxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpOBHE OCHOBHOI'O 00Iero oopa3oBanms. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM ypPOBHE JIOJKHBI OCBOMUTH OOIIME MaTeMAaTHYECKHE YMEHHUsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUU U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HaHUAX B MPO(HECCHOHAIBHOM NESITEIHHOCTH.
JlocTi>keHHe 1eld OCBOCHMS IIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3ahad. [IpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kkaccax sSBISIFOTCS:
e (opmupoBaHHe TpPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHHE MPEJCTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHUS
KaK O BOKHEHIIMX MAaTEMAaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
Y M3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMmupoBaHuE yMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJACISIX U B

peaJbHOM MUPE MHOTOTPAHHHUKU U TeJla BPAIllCHHUS;
® OBJIaJICHUE METOJaMH PEIICHUs 3a]a4d Ha MOCTPOCHUS Ha HM300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTyD;

e (opmupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX U TejlaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHUE  ANTOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/1ady;
dbopMHupoOBaHUE yMEHHUS MPOBOJIUTH  HECJIOXKHBIE  JIOKAa3aTEIbHbBIC
paccyXAeHUs B XOJI€ PEIICHUS CTEPEeOMETPHUYECKHX 3aJad MU 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

® pa3BUTHE HMHTEJJIEKTYaJbHbBIX u TBOPYECKUX CrocoOHOCTEM
oOyyJarommxcs, TO3HABAaTEILHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIILICHHUS;



e (opmupoBanme (G yHKIIMOHAIBHOM TPaMOTHOCTH, pEeNeBaHTHOU
FEOMETPUM: YMEHHE paclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TIPU M3YUYEHUU JIPYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OpPMYJIMpPOBATh HMX Ha S3BIKE
T€OMETPUU U CO3/]aBaTh TEOMETPUUECKUE MOJCIIH, TPUMEHATh OCBOSHHBIN
F€OMETPUYECKUNM amnmapaTr il pEeuIeHUus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTauyuTeIbHON OCOOEHHOCTBIO TPOTpaMMBbl SIBJISICTCS BKJIFOYEHHE B KYpC
CTEpEOMETPUU B Haualle €ro Uu3YyueHWsl 3aj7ad, peEIIacMbIX Ha YpOBHE
WHTYUTHUBHOTO MTO3HAHUS, W ONIPEICIEHHBIM 00pa30M OpraHN30BaHHAs padoTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKaHHE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO TTPEIMETA.

[Ipennourenue oTnaércsi HArMSAAHO-KOHCTPYKTUBHOMY METOJly OOy4eHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-
MPaKTUYECKON AesATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcsi B Kypce CTEPEOMETPUM MPOBOJAUTCSA 3a CUET pEIICHUs 3ajJad Ha
CO3JaHMEe  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEPUPOBAHHE
npocTpaHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpasza MPOBOAMUTCS C OMOPOM Ha
HalJSIIHOCTh, @ ONEpUpoBaHUE o0Opa3oM — B YCIOBUSIX OTBJICYEHUS OT
HarJISAHOCTH, MBICJICHHOTO U3MEHEHUSI €r0 UCXOIHOTO COJICPIKAHUS.

OcHoBHbIE cozepkarelibHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanHukmny, «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTopbl 1 KOOPJMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeniensieTcss HE TOJbKO IO COJAEPXKaTebHBIM JIMHUSIM, HO W MO ToJaM
oOy4eHHs Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pPE3yJbTaTam
OCBOCHHUs paboueil MporpaMMbl, pachpeAc€HHBIM T[O ToJlaM OO0ydYeHHS,
CTPYKTYpPUPOBAHO TakuUM 0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATHUSIMU U HAaBBIKAMH OCYUIECTBIISIOCH MOCIEA0BATEIBHO U MOCTYHATEIBHO, C
COOJTI0/IEHUEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHNCH B
OOIIlyI0 CUCTEMY T€OMETPUUYECKHX MPEJCTABICHUN OOYYaroNIUXCs, PACIIUPSST U
yriyosisia e€, o0pasysl IPOYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpun oTBoAuTCA 2 4aca B Heneno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jBa rojia ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajuleNIbHble W CKpeluBaroniuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IApAJUIC/IbHBIE IIPSAMBIE B  IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IUIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocTteifmue mnpocTpaHcTBeHHBIE (QUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajuiesenunes; IoCTPOCHHE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune U ero coucrtsa. [lupamupa: n-yroimpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS MOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IpU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTrojbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadp; KyO. IlpencraBieHve o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTajp,
nonexka’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJIEMEHTBl CUMMETPUM B  NHUPAMHJIAX, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Boeruncienre 51€eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, WAroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAAsSMU
MOBEPXHOCTEMN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

TeJia Bpalenus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTMHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylas M OCh;, IUIOMAJb OOKOBOW W ITOJTHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepllMHA, 00Opa3yrolias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETp; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3aumHoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI01a1b ChEephl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIApA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0BEM I1apa U MiIoaib cPephl.

[logo6ueie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJl.

Ceuennss mwiMHApa (MapaUleIbHO W TEPHEHIUKYISIPHO OCH), CEYCHUs
KOHyca (mapajulebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHnue BeKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucTema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MexXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSAMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI TPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLLJIOMY ¥ HAaCTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIECHUEM
K JOCTHKEHUAM POCCUMCKMX MAaTEeMaTUKOB U POCCUKUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHNE YCTOMYMBOTO Oy AYIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCcyXICHUH;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.
1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).
ba3oBble 1ornueckue aeiicTBUA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHIYCCKUX
OOBEKTOB, TOHSATHN, OTHONICHWH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
OTpEJENICHNs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuu, OCHOBaHUA Ui OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

® BOCIpPUHUMATh, (OPMYJIUpPOBaTh M  TIPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCJIOBHBIE;

® BBISBIIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |

npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

® JeaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEP)KJICHUH (MPSMBIE U OT MIPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

® BBIOMpPATH CMOCOO perieHus y4eOHOM 3ajaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMPATh HaWOOJIEC MOAXOMAIMUNA C YIETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbckne 1eiicTBU:

® LCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHMS;
(GopMynaupOBaTh BONPOCHI, (UKCUPYIOLIME IPOTUBOPEUYHUE, MpOoOIEMY,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHoOe, (OpMUpOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro
0o0BbEeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOSITENILHO (POPMYITUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3yJbTaTaMm
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

® [IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOLIECCA, a TAKXKE BBIABUTATDH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

® BBIBIATH JePUIIUTEI MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONIPOC U AJI PELICHUS 3a]auH;

e BpIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM TIPEICTABIICHHUSI,;

® CTPYKTYpUpOBaTh MHGOPMAIHIO, TPECTABIATh €€ B Pa3IU4HBIX (opMax,
WJLTIOCTPUPOBATH TpadUUuecKy;

® OIICHUBATH HaAEKHOCTh uHbOopMaIIH o CaMOCTOATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMyHUKamueHwle Oelicméus, o0becneyusaom

CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMAThL W (QOPMYyJIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIIOBHSIMHU | TIEJISIMH OOIICHMUSI; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly peuieHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3yJbTaT;

B X0l OOCYXKICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXTaeMOi TEMBI,
POOJIEMBI, perIacMou 3aauu, BHICKA3bIBaTh UJICH, HAIICIICHHBIC HA ITOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHHUSAMH JPYTUX
YYaCTHUKOB JHaJIora, OOHAPYKWBATh Pa3IMYUE€ W CXOJICTBO TMO3UIIUN; B
KOppEKTHOH Popme PopMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS;
NPEICTaBISITh  pPE3yNbTaThl  PEIICHHUs  3aJadyd,  OKCIICPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyectBo:

3)

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHUBUyaIbHON pabOThI MPU PENICHUH YUEOHBIX 3a71a4; TPUHUMATH 11eJTb
COBMECTHOH JCSITENHbHOCTH, IIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUAB padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOW JIEUCTBHUS C JPYTHMH YJiIC€HAMU KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

GdopmuposaHnue cCMbICLO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 pelIeHIsI
C YUETOM MMEIOITUXCSI PECYpPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HAaBBIKAMHM II03HABATCIPHOM pedieKCHH KaK  OCO3HaHUS
COBEPIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



® OIICHMBAaTh COOTBETCTBHE peE3yJbTaTa 1EIU U YCIOBUSM, OOBSICHSTH
MPUYUHBI JTIOCTHXKEHUSI WM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIBHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/]a4.

OneprpoBaTh MOHATUSAMU: MAPAIIETBHOCTD U HEPIEHANKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAcHOJOXKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JIBYIPAHHBIA yroJl, TPaHU JBYI'PAHHOIO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOTOTPAaHHUK, 3JIEMEHTbl MHOT'OI'PaHHUKA, IPaBUIIbHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NUpaMuJa; NpU3Ma,
MPSMOYTOJIbHBIN NapaJlIeNIeUIe, KyO).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHUS  JJiA
KJacCUPUKauy (BBIIYK/IbIE W HEBBINYKJIblE MHOTOTPAaHHUKH; IpPaBUIbHbIE
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuieIenuneabl).

OnepupoBath NOHATUSAMHU: CEKYILAs MJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO/T CIIEIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJEIOB, BBINOJHAThH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXKIEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
aIrOpuTMaM, TPUMEHSS U3BECTHBIE AaHAJUTUYECKUE METOJbl MpPU PELIECHUU
CTaHJAPTHBIX MAaTeMaTHYECKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCA MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKIEHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKUE METOIbl MpPU PEHICHUU
CTaHJAAPTHBIX  MaTeMaTMYECKUX 3aJa4 Ha BBIYKMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMH, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEeHUs, €CJIA YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OmnepupoBaTh TMOHSATHUSAMHU: HWIMHIPHUYECKas TOBEPXHOCTh, 0O0pa3yromme
MWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIIMHADP;  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccuduimponaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Borancnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (POpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpalllCHUS.

BbraucnsTh COOTHOLIEHUST MEXIYy IUIOMAASIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEI.



N3o6paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTaHUS BEKTOPOB W
YMHOEHHMsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIo napajuieienunesaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IMPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs reomeTpuueckue (akThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA IPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1adyd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemware 3amauM Ha [I0KA3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aaropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTe NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTU4ecku CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaunvecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 BBenenue B cTepeoMeTpuio 10
5 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 )
[TapannenbHOCTb MPSMBIX U MIJIOCKOCTEN
3 [lepneHAUKyISPHOCTD NPSAMBIX U 12
IJIOCKOCTEN
4 Yrisl MeXIy NPSMBIMU U IUIOCKOCTSMHU 10 1
5 MHOrorpaHHUK" 11 1
6 OO0BEMBI MHOTOIpaHHUKOB 1
7 IloBTOpEHME: CEUECHHUS, PACCTOSTHUSA U YTJIb |
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoanuyectBo 4yacos DJICKTPOHHBIE

HaumeHoBaHue pa3/iesioB U TeM uu¢poBbIe
Ne n/m P Kontpoasnbie | IlpakTuyeckue (mupp )

NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena BpaieHus 12

OO6BbEMBI Ten 5 1

BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1

[ToBTOpenue, 06061IeHNE, 7 1

crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 34 3 0




IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJICKTPOHHBIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

OcCHOBHBIE IOHATHUSL CTEPEOMETPUN: TOUKA,
npsiMasi, IJI0CKOCTh, MpocTpaHcTBo. [IpaBmita
M300paKCHHS HA PUCYHKAX: N300pakeHUs
HHOCKOCTeﬁ, napajICJIbHBIX MPAMBIX
(OTpe3KoB), cepeHbI OTpe3Ka

IlonsTus: MepeceKaromuecs mIOCKOCTH,
MEpCCCKaromurecs npsaMas U rmiIoCKOCTh

IlonsTus: MNepECCKarommeCs MmIOCKOCTH,
MEPECCKAIIHECH IpsAMas U IJIOCKOCTb

3HAKOMCTBO C MHOI'OI'PaHHUKaMH,
n300pakeHHe MHOTOTPAaHHUKOB Ha
pPHCYHKaX, Ha MIPOCKIIMOHHBIX YepTerKax

HauanbHble cBefieHUs 0 KyOe U nupaMuse,
ux pa3BEépTku U Mmozenu. CedeHus
MHOI'OI'PaHHHUKOB

HauanbHble cBefieHUs 0 KyOe U nupamuse,
ux pa3BEépTku U Moaenu. CedeHus
MHOT'OI'PaHHUKOB

[TonsiTue 06 akcHOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIEACTBUSA U3 HUX




[ToHsiTHE 00 AKCHMOMATHUYECKOM MOCTPOCHHUU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICJICTBHS U3 HUX

[TonsiTue 06 akcHOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

10

[TonsiTHE 006 AKCHOMATHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

11

B3anMHoe pacroniokeHue mpsiMbIX B
MPOCTPAHCTBE: TIepECEeKArOIINecs,
napajuielIbHbIC U CKPEIIUBAIOIINECS TPSIMBbIC

12

[TapamienpHOCTh IPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MMApaJUICIIbHBIE TIPSIMBIC B
IIPOCTPAHCTBE; MAPAJUIETBHOCTD TPEX
MIPSIMBIX

13

[TapanienbHOCTh NPSIMBIX U IUIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh IPAMON U
MJIOCKOCTH

14

VYTIIBl ¢ COHAIPaBIEHHBIMU CTOPOHAMU

15

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

16

VYroa Mexay npsIMbIMU B IPOCTPAHCTBE

17

[TapamienpHOCTB TUIOCKOCTEN:
napaelbHble INIOCKOCTH

18

CaoilicTBa napauienbHbIX IJIOCKOCTEN

19

[Ipocreiimue mpocTpaHCTBEHHbIE (PUTYPHI HA
IUIOCKOCTH: TETpadIp, KyO, nmapasiesenumnes




20

[TocTpoenue ceueHuit

21 ITocTpoeHne ceuenuit
Konrponsnas padora no teme "[Ipsimbie u

22 IUIOCKOCTH B npocTpaHcTse. [lapainensHocTs
IPSIMBIX U IIJIOCKOCTER"

” [TepnieHAUKYIAPHOCTD MPSMON U IUIOCKOCTH:
NEPIECHIUKYJIAPHBIE IPSIMBIE B IPOCTPAHCTBE

24 IIpsiMble napasiesnbHbIe U
NEPIEHIUKYJIIPHBIE K IJIOCKOCTH

25 ITpsimble napasuieabHbIE U
NEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3HaK NepHeHaNKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH

27 IIpu3Hak NeprneHauKyJIAPHOCTH IPSIMON U
IUIOCKOCTH

73 Teopema o npsiMOl MEPIEHANKYISIPHON
IUIOCKOCTH

29 Teopema o psIMOI EPIIEHANKYISIPHON
IJIOCKOCTH

30 Teopema 0 IpsIMO¥ IEPIIEHAUKYIIAPHOU
IIJIOCKOCTH
[TepnieHIuKyIAp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 INIOCKOCTH
[leprnieHauKyIIslp U HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT

MPSIMOM 10 TJIOCKOCTH




HepHeHI[I/IKYJ'IHp W HAKJIOHHBIC: paCCTOAHNC

33 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 INIOCKOCTH
[leprieHauKyIIsSp U HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM J10 TJIOCKOCTH

35 VYIu1Bl B IPOCTPAHCTBE: YIOJI MEXAY HMPSAMOMN
Y TUIOCKOCTBIO

36 JIByrpaHHBIN yroJ, TUHEHHBIN yroi
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JIByTPaHHOI'O yria

18 [TepnieHAUKYIAPHOCTD MIOCKOCTEMN: PU3HAK
NEPIEHIUKYJISIPHOCTH ABYX IUIOCKOCTEN

39 [TeprieHANKYASIPHOCTD MJIOCKOCTEM: TPU3HAK
NEPIEHIUKYJISIPHOCTH ABYX IUIOCKOCTEH

40 ITepnieHAUKYIAPHOCTD MIIOCKOCTEMN: PU3HAK
NEPIEHUKYISIPHOCTH ABYX INIOCKOCTEH

41 Teopema o Tp€x nepHneHANKYISIpax

42 Teopema o0 TpEX nMepHeHANKYIISIPAx

43 Teopema o0 Tpéx nepneHAuKyIsIpax
KoHnTtponbHas paborta 1mo Temam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U
mrockocte" u "Y bl MeXAy NPSAMBIMU U
IockocTsImMu"”

45 IIoHsiTHE MHOTOIPaHHHKA, OCHOBHBIE

9JICMCHTLI MHOI'OI'PAHHHWKA, BBIITYKJIBIC U




HCBLIITYKJIBIC MHOT'OT'PAHHUKH paSBépTKa
MHOI'OrpaHHHUKa

46

IIpusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBaHUS IIPU3MBI; IpsIMasi ¥ HAaKJIOHHAs
IIPU3MBI; OOKOBAsI U MOJIHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunesn, NpsAMOYIrOJIbHBII
rapajulesIenuIle]l U €ro CBOMCTBa

48

[Mupamuia: n-yroyibHas nupamujia, rpaHy U
OCHOBaHHUE MUPaMUbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh MTUPAMU/IBL; TPaBUIIbHAS U
yceuéHHas mupaMua

49

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; IIPAaBUIIbHAS
npy3Ma U MpaBWIbHAs MUPAMUIA;
IpaBUiIbHAS TPEYroJbHAs MUPaMUAA U
NPaBUIbHBIN TeTpa’ap; KyO

50

IIpencraBnenue o MpaBUIBHBIX
MHOTIOIpaHHHMKAX: OKTadAp, JOJACKadIp U
MKOCadp.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIIHO TOYKH, IIPSMOH, INIOCKOCTH.
DNeMEHTBl CAMMETPUH B TUpaMuax,
napajuieienuneaax, MpaBUIbHbIX
MHOTOI'PaHHHUKAX

52

Brluucienue 351eMeHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHau, yribl

53

[Tnomaae 60KOBOM MOBEPXHOCTH H IMTOJTHOM




MOBEPXHOCTHU MPSIMON MPU3MBI, TUIOIIATH
OCHOBaHHH, TeopemMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TPU3MBI

[Tnomanp 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABUIIBHON MUPAMUJIBI,

>4 TeopeMa O TUIOMIAH OOKOBOM MOBEPXHOCTH !
YCEUEHHOW MUpPaMUIbI
55 KonTponbhas pabota no teme |
"MHororpaHHuKu"
56 [Tonsitue 06 006BEME 1
57 O0bEM upamMuIbl 1
58 OO0BEM UpaMuIbI 1
59 OO6BEM mupaMuIbl 1
60 O0BEM nupaMuabI 1
61 O0BEM PU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM pU3MBbI 1
64 Kontponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 006001IeHNE CCTeMaTH3alus
65 3HaHui. [locTpoenue ceuenuii B 1
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIunciIeHne paccTOsHUI: MEXITY
66 JIByMsI TOUKaMH, OT TOYKHU JI0 IPSIMOM, OT 1

TOYKH N0 IIIOCKOCTU, MECIKIAY
CKPCIIUBAOIUMUCA ITPAMBIMHA




67 Hrorosasi koHTpoIbHAs paboTa

[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AIIHS
3HAHWN. Berunucienue yrios: Mexay

68 CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXTY
IPSIMOM U TIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,

YTJIOB MEXIY TJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne ni/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KounTposbHbie
padoThbI

IIpakTnyeckune
padoThbI

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Codepa u map: ueHTp, paauyc, AMaMeTp;
IUIOLIA/1b MOBEPXHOCTHU Chepbl

B3aumuoe pacnonoxxenue cepsl u
IUIOCKOCTH; KacaTenbHask TNIOCKOCTh K
cdepe; momans cepsl

N3o0pakenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[Munuuapuyeckas NOBEPXHOCTD,
oOpasyromuye MUIHHIPHIECKON
MMOBEPXHOCTHU, OCb HHHHHI{quCCKOﬁ
MMOBEPXHOCTH

LyumuHap: ocHOBaHHS U OOKOBasI
MOBEPXHOCTh, 00pa3yIomas M 0Ch; IJIOMIAIb
OOKOBOH U MMOJIHOW TOBEPXHOCTH

N3o0pakeHune MWIHH/IPaA Ha TUIOCKOCTH.
Pazpéprka nmmmHapa. CeyeHus MUIMHApPa
(TTOCKOCTHI0, MAapaIeNTbHON UITH
MePIEHANKYISIPHONW OCH ITMIIMH]IPA)

Konnueckas moBepxHOCTh, 00pa3yloiue
KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOW MMOBEPXHOCTU

KOHyCZ OCHOBAHUC U BCPIINHA,




o0pa3yrolas U 0Cb; MJI0AaAb OOKOBOM U
MOJHON MOBEPXHOCTHU

Y cedéHHBIN KOHYC: 00pa3yIoIne U BBICOTA;

? OCHOBaHUS U OOKOBasi HOBEPXHOCTh 1
N300pakeHre KOHyca Ha INIOCKOCTH.

10 Pa3Béprka koHyca. CeueHus KoHyca 1
(TII0CKOCTHIO, MAapaAJIEIbHON OCHOBAHHUIO, U
IUIOCKOCTBIO, MMPOXOJISILEH uepe3 BepIIUHY)

1 Kom0Ounanus ten BpaiieHus u 1
MHOT'OI'PaHHUKOB
MHOrorpaHHuK, OTIMCAHHBIN OKOJIO chepsl;

12 cdepa, BicaHHAsE B MHOTOI'PaHHUK WJIH B 1
TEJO BpallleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIE CBOHCTBA i
00BEMOB TeN

14 O06bEM mIMHIpa, KOHyCa 1

15 O06BEM mapa u wiomazas cheps 1
[TonoOHBIE TENa B MPOCTPAHCTBE.

16 CoOTHOILLIEHUS MEXKTY TUIOLIAAsIMU 1
IOBEpXHOCTEH, 00bEMaMU OJOOHBIX TeJI

17 Konrpomnsnas padora o Temam "Tena 1
BpamieHus" u "O6beMbl Ten"

18 BekTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE 1

19 CioxeHne 1 BBIYMTaHHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YUCIIO 1

21 Pa3znoxenue BekTopa 1o Tpém 1

HCKOMIIIAHAPHBIM BCKTOpPAM. HpaBI/IJ'IO




mapajiiCjaCIumIcaa

22

Pemenne 3ama4, CBI3aHHBIX C
IIPUMEHEHUEM NIPAaBUJI ACUCTBUH C
BEKTOPAMH

23

[IpsimoyronbHas cucTemMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
[Ipocreiimue 3axaun B KOOpAUHATAX

24

VYron mexay Bektopamu. CkasipHOe
IIPOM3BEIEHUE BEKTOPOB

25

Beruucnenue yrioB Mex1y IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO IIPH
pELICHUU T€OMETPUYECKUX 3a1a4

27

Kontponbnas pabota mo teme "BekTopsr u
KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anys 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHnue, 06001IeHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPHUH

30

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3anyd 3HaHui. 3agaqu
TUTAHUMETPUH U METOJIbI X PEIICHHSI

31

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aIMs 3HAHUN. 3amaun




IUIAHUMETPUHU U MCTOAbI UX PCHICHHA

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus sgaHui. OCHOBHEIE

32 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBas koHTpoNpHas paboTa 1
34 [ToBTOpenue, 0600IIEHNE U |

CHCTEeMAaTH3alMs 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



