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PaGouas mporpamma ydeOHOTO Kypca «I'eomerpusi» 0a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJAapTa CpeaHero odiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TPEOOBaHWH, TPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, W TPAJAMUIMA POCCUICKOTO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUEBHIMU KOMIIETCHIIMSIMH,
COCTaBJISIIOIIMMU OCHOBY JJISI CAaMOPa3BUTHS U HEMPEPHIBHOTO 00pa3oBaHMUs,
L[EIOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U I[IO3HABAaTEIbHOIO Pa3BUTHS
JUYHOCTU 00YYarOIINXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTp ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsi OO0YCJOBJIEHA NPAKTHMYECKOM 3HAYMMOCTBIO METANpEeIMETHBIX |
PEIMETHBIX PE3YyJbTaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuUTUs OOywaromuxcs, (QOpMHUpPOBaHUS (PYHKIMOHAIBHON MaTeMaTHYECKON
TPaMOTHOCTH, U3yUeHUs IPYTUX Y4eOHBIX NUCHUIUTMH. Pa3BuTne y oOydaromuxcs
MPAaBUWIBHBIX MPEJICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKUX
abcTpakuuii, COOTHOUIEHHM PEaIbHOIO0 M HJIEAIBHOIO, XapaKTepe OTPaKEHMs
MaTEMAaTUYECKOM HAyKOW SBIEHUM M TPOLECCOB pPEATBHOTO MHpA, MECTE
re€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHIECKOTO MOJICIUPOBAHNS B HAYUHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUS
ydaluxcs, a TakKe KayecTB MBIIUICHHUs, HEOOXOIMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOLIECTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOOecrnedYnBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCLMILINH €CTECTBEHHO-HAYUYHOM HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE IMPU H3YYEHHH OOYYarOIIUMHUCA
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIEMOYKHU JTOTHUECKUX YTBEP)KICHUIN
B XOJ€ pELICHUS TEeOMETPHUYECKHX 3a/Jay, YMEHHE BBLIBUTaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEJCTBEHHO HCIOJB3YIOTCS MPU PEIIEHUH 3a7ad €CTECTBEHHO-
Hay4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX O00NAacCTIX AEATEeIbHOCTH ueioBeka. OpHeHTalus YejJoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIEr0o MHpa, YCJIOBHUE YCIIELIIHOTO IO3HAHUS U AKTUBHOTO
npeoOpa3oBaHusi  ACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3amMu OOBEOUHSCT pa3Hble BUIbl YYEOHOW U TPYIOBOM JEATEIHHOCTH,
ABIISIETCS OJAHUM M3 TNPO(PECCHOHAIBHO BAXKHBIX KauecTB, MO3TOMY aKTyaJlbHa
3ajaya (QopMuUpOBaHUS y OOydYarOUUMXCsl MPOCTPAHCTBEHHOTO MBIIUIEHUS Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHWS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIBHOCTH 10 MHOTUM HaIPaBICHUSIM.

Llenp ocBoeHus mporpamMmbl ydeOHoro Kypca «leomerpusi» Ha 06a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBaTeNbHOE W OOLIEKYJIbTYPHOE Ppa3BUTHE
oOyJarommxcss  4epe3  0OecrledeHHe  BO3MOXXHOCTH  MPUOOpPETEHUS |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM U JIEUCTBUIA,
cHenu(pUIHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUS 00pa30BaHHUS
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAaHUEM T€OMETPHUH.

[IporpaMMa 1o reoMmeTrpuu Ha 0a30BOM YpOBHE IpeJHA3HAYeHA s
oOy4JaronmMxcs CpeHed MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 00I1ero oopa3zoBanus. TakuMm oOpa3om, oOyyaromiyecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHBIC
CO CcHenu(pUKOl reoMeTpuu U HEOOXOAMMBbIE IJsl JKU3HH B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HU3YYUTh T'€OMETpHUIO Oosee
rmyO0Ko, €clii B JalbHEHIIeM BO3HHKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN AEATEIHHOCTH.

JIOCTH)KEHHE eI  OCBOEHHUS NPOrpaMMbl  00ECIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopureTHBIMM 3aJayaMu  OCBOGHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opMHupOBaHHE TPEICTAaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU

KyJbTYpPbl M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLIM MHPOM;

e (opmMupoBaHHE MPENCTABICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOXHEHIINX MATEeMaTUYECKUX MOJEISX, MO3BOJISIONINX OMHCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPY>KAIOIIETO MUPA;

e (opMupoBaHHE YMEHHs pAaclO3HaBaThb Ha 4YepTeXaxX, MOJEIIX MU B
peaIbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKEeHHSIX
IIPOCTPAHCTBEHHBIX (PUTyD;

e (opMupoBaHHE YMEHHUS OINEpPUPOBATH OCHOBHBIMU MOHITUSAMH O
MHOTOTPaHHHUKAX U TeJaX BPAIlEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEUICHHS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
paccy X JIeHHs B XOJIe¢ PELICHHs] CTEePEOMETPUYECKHX 3ajad U 3a1ad ¢
MIPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHUE  UHTEIUICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
OoOydaromuxcs, IO3HABATEIbHON  AKTUBHOCTH,  HCCJIEIOBATEbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;

e (opmupoBanue GyHKIMOHATBHON IPaMOTHOCTH, peeBaHTHOM
r€OMETPUU: yMEHHE pAaclo3HaBaTh MPOSBICHUS TEOMETPUUYECKUX



MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M TIPU W3YUYEHUU JIPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEW, (GOpMYIMpOBAaTh HUX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, TPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUN ammapar JUisl PELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTnuunTENbHONM OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUU B Hayalle €ro H3y4yeHus 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U OINpeeIEHHBIM 00pa30M OpraHU30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHUIO TTPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-
[IPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYaIlUXC B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CYET pelIeHus 3adad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jay Ha  ONEpPUPOBAHUE
npoCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpaza MPOBOAMUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIIepUpPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYEHHUS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEPKaHNUA.

OcHoBHbIE cozepkarenbHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanHukn», «lIpsiMble U MJIOCKOCTHA B MIPOCTPAHCTBEY», «Tena BpameHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacupenensieTcss He TOJbKO IO COJAEP)KATEIbHbIM JIMHHUSM, HO M MO ToJaMm
00y4eHHUs Ha YPOBHE CPEHEr0 00IIero 0Opa3oBaHMs.

Copnep>xanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTam
OCBOGHMSI paboyell mporpaMMbl, pacupeneN€éHHbIM [0 TrojaM OO0y4eHus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIaJI€HUE TIE€OMETPUYECKUMHU
MOHATUSAMHU U HAaBBIKAMM OCYIIECTBIISUIOCH MTOCIIEOBATENBHO U IOCTYNATENIBHO, C
COOJII0/IEHUEM MPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIUXCs, paciuupss U
yriyosisasa e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpum orBoauTcs 2 4yaca B Heneno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa 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:

e BBIABIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MNpPeoOpPa3OBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNaTh BBIBOJBI C HCITOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpATh CMOCOO pelieHus y4eOHOUM 3amaur (CpaBHHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEILCKU MHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI 1O pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TPOIECCa, a TaKXKe BBIABUTATh
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JACPUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYypHUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OopMax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATH HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YYETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pediiekcuu Kak OCO3HaHHS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3a1auu;

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



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU W YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/]a4.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PpaCHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yrja; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpPaHHUKA, TPaBUIIbLHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJblEe MHOTOIPAaHHUKH; MPaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenUuneabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOIPAaHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpoutTh ceyeHUss MHOTOIPAaHHUKOB METOJOM  CIIE€JOB,  BBIMIOJIHSTh
(BBIHOCHBIE) IMIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarsb 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEIICHUU
CTaHJAPTHBIX MATEMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pa3liaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX ~MaTEMaTHYEeCKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMPAMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, 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

Konn4yectBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM JIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbie
n/n MporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThbI
| BBenenue B ctepeoMeTpuio 10
) [IpsiMbI€e ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | https://media.prosv.r
[TapaniaenbHOCTb NPSAMBIX U IIIOCKOCTEN
3 [TepnieHAMKYASAPHOCTD MPSIMBIX U 12 u/
IIJIOCKOCTEN
4 VYIubl MeXAy NPSAMBIMU U IUIOCKOCTSMH 10 1 https://media.prosv.r
5 MHororpaHHuKu 11 1 u/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://media.prosv.r
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 5




11 KIIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JuexTpoHHbIe (HUGpPOBbIE)
Ne ni/m KonTpoabHbie
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThbI
1 Tena Bparmenus 12 https://media.prosv.r
2 O0BbEMBI TEN 5 1 u/
3 BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 hitps://media.prosv.r
4 [ToBTOpenue, 06001IEHNE, 7 |
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3




IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
IpsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0paskeHus! Ha PUCYHKAX:
n300paKeHHsI IIIOCKOCTEH, MapauIeIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

Ilonstus: nepeceKaromuecs MmiIoCKOCTH,
NepeCcCKarommecs npsamas v rmiIo0CKOCTh

Ilonstus: nepeceKaromuecs MmIoCKOCTH,
MEPECCKAINUECH MpsAMas U IMIOCKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha MPOCKIIMOHHBIX YePTeKaX

HavanbpHble cBesieHus 0 KyOe U mupamue,
ux pa3BEépTku U Mojenu. CeyeHus
MHOT'OI'PAaHHHUKOB

HauanbHble cBefieHUs 0 KyOe U upaMuze,
ux pa3BEépTku U mojenu. CeueHus
MHOT'OI'PAaHHHUKOB

[TonsTre 00 aKCHOMAaTHYECKOM IMOCTPOCHUHN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CJICOCTBUA U3 HUX

ITonstre 00 aKCHOMAaTHYECKOM IMOCTPOCHUU




CTCPCOMETPUU:. AKCHUOMBI CTCPCOMECTPHU U
CJICACTBUA U3 HUX

[TonsiTre 06 akcHOMaTHYECKOM IOCTPOESHUU

9 CTEpEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsiTHEe 06 AKCHOMATHYECKOM MOCTPOCHHUU

10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3aumHoOe pacnonoxeHue npsiMbIx B

11 IIPOCTPAHCTBE: MepeceKaromuecs,
[apaJuIeJIbHbIE U CKPEIIMBAOIIUECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U IIJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaliebHbIE IPSIMbIE B
IIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX
IIPSIMBIX
[TapanienbHOCTb NPSAMBIX U IIJIOCKOCTEN B

13 npocrtpascTse: [lapanenbHoCTh NpsMol n
IUIOCKOCTH

14 VYTIIBl ¢ COHAINIPaBIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

17 ITapanienbHOCTb MIIOCKOCTEM:
NapauleJIbHbIE IJIOCKOCTH

18 CaoiicTBa napajuiebHbIX MIIOCKOCTEN
[Tpocreiitme npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TJIOCKOCTH: TeTpasp, KyoO,

napajiCICIIHIIC




20

[TocTpoeHue ceueHunit

21 [TocTpoenne ceuenuit
KonTponbras pabota mo teme "lIpsmble u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapaniensHOCTh IPSIMBIX U TUIOCKOCTEN"
[TeprieHAUKYASIPHOCTD MPSAMOU 1

23 IUIOCKOCTH: MIEPIIEHAUKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 IIpsimble napasuienbHbIe U
MEePIEHANKYIJISIPHBIE K TNTIOCKOCTH

75 [IpsiMble mapasenbHbIe U
MEePIEHANKYIISIPHBIE K INTIOCKOCTH

26 [Ipu3HaK NepHeHANKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

27 [Ipu3Hak NepHneHAUKYJIAPHOCTH IIPSIMON U
IJIOCKOCTH

73 Teopema o0 IpsiMOM EPIIEHAUKYIIIPHOU
IUIOCKOCTH

29 Teopema o psiMON ePICHANKYISIPHOM
IUIOCKOCTH

30 Teopema o psiMON EPICHANKYIISIPHOM
IJIOCKOCTH
[lepnieH UKy IsIp ¥ HAKJIIOHHBIE: PAaCCTOSTHUE

31 OT TOYKH JO TJIOCKOCTH, PACCTOSTHUE OT
MIPSAIMOM 10 IJIOCKOCTH

32 IlepnieHqUKyIISp ¥ HAKJIIOHHBIE: PACCTOSHUE

OT TOYKH J0 INIOCKOCTH, paCCTOAHUC OT




prlMOfI J0 IIIIOCKOCTH

[TeprieHAMKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSMOM J10 TIIIOCKOCTH
[lepnieHnuKysip ¥ HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MIPSAIMOM 10 IIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOMN
U TUIOCKOCTBIO

16 JIByrpaHHbIN yTOJ, JUMHEHHBINA YO
IBYTPAHHOTO YIJIa

37 JIByrpaHHbIN yTOJ, JUHEHHBINA YO
IBYTPAHHOTO YIJIa

33 [IepneHaUKyISIPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIAPHOCTH JBYX IUIOCKOCTEN

39 [TepneHAUKyISIPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHUKYJISIPHOCTH JBYX IUIOCKOCTEN

40 IlepneHIUKYISIPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHUKYJISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nmepHneHAUKYIISAPAX

42 Teopema o TpEX nepneHAUKYIApax

43 Teopema o Tpéx neprneHAuKyIsIpax
Konrpomnbnas padora mo remMmam

44 "[lepnieHIMKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTibl MeXAYy NPSIMBIMU U
IUIOCKOCTSMU"

45 ITonsiTHE MHOTOTPaHHHKA, OCHOBHBIE




AJIEMEHTHI MHOTOTPaHHHKA, BBITYKJIbIC U
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yrosbHas npusma; TpaHu 1
OCHOBAHUS NPU3MBL; IPsIMasi U HAaKJIOHHAs
MpU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

47

[Tapamienenunesn, NpsAMOyTrOJIbHBII
napajuiesIeune] 1 ero CBOMCTBa

48

IInpamua: n-yrojapHas NUpaMua, TpaHu U
OCHOBaHHWE MUPaMU[IBI; OOKOBAst U MOJTHAS
IIOBEPXHOCTh NMHUPAMU/Ibl; IPABWIBHAS U
yced€HHas nupamuaa

49

[IpaBuIIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUIBHOIO MHOTOTIPaHHMKA; IPAaBUIIbHAS
npu3Ma U IpaBUIbHAS THPAMU/IA;
NpaBWIbHAS TPEYTOJIbHAS THPAMUA U
NPaBUJIBHBIN TeTpasap; KyO

50

[IpencraBieHne o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadp, HOACKAdIP U
HUKOCa3Ip.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJIBHO TOYKHU, IPSMOM, MIIOCKOCTH.
DJeMeHTbl CHMMETPHUH B MUPaMUIAX,
napajuieNienune1ax, mpaBuiIbHbIX
MHOTOTpaHHHKaX

52

Beruuciienue 31eMEeHTOB MHOTOI'PaHHHUKOB!
pEOpa, AMaroHanu, yrisl




[Tnomaae 60KOBOM MOBEPXHOCTH M IMTOJTHOM
MMOBEPXHOCTHU MPSMOI MPU3MBI, TLTOIIA b

53 . . 1
OCHOBaHUH, TeopemMa 0 GOKOBOM
IIOBEPXHOCTH NPSAMON IPU3MBI
[Tnomanb 60KOBOM NOBEPXHOCTH U
54 IIOBEPXHOCTH MPABUIIBHOM MUPaMU/IBbI, |
TeopeMa O IUIOMIAH OOKOBOI MMOBEPXHOCTH
yCEeUEHHOM NMupaMuabl
55 KonTponbhas pabota o teme |
"MHororpaHHuku"
56 [TonsiTue 06 00bEME 1
57 OO6BEM TUpaMUIbI 1
58 O0BEM paMuIbI 1
59 OO6BbEM upamMuIbl 1
60 O0BEM nupaMuabl 1
61 O0BEM NpU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 Konrponbnas padora no reme "OO0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTU3AIUS
65 3"Hanuil. [loctpoeHue ceuenuii B 1
MHOTOT'paHHHKE
66 IToBTOpenue, 0000IIEHNE CUCTEMATH3AIIHS 1

3HaHUU. BhIunciIeHne pacCTOSHUI: MEX Ty
JIBYMsI TOUKaMH, OT TOYKH JI0 MPSMOiA, OT
TOYKH JI0 TIIOCKOCTH, MEKTY




CKpPCIIUBAOIIUMHUCH ITPAMBIMHA

67 HroroBas koHTpoJibHAs paboTa 1
[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIUS
3HAHWI. Berunucienue yrios: Mexay

68 CKPEILMBAIOIIUMUCS IPSIMBIMU, MEKIY 1

MPSIMOM M TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIE
padoThI

Cdepa u map: eHTp, paamnyc,
JIMaMeTp; TUIOIIAb TOBEPXHOCTH
cthepsr

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh
K cdepe; miomanb chepol

N3ob6paxenue chepsl, mmapa Ha
mockoct. CedeHus mapa

Hunmuaapuyeckas NOBEPXHOCTb,
o0pa3yroIine MUIHHIPHIECKON
MMOBEPXHOCTH, OCh LWJIMHIPUYECKON
TIOBEPXHOCTH

Hunuaap: ocHoBaHUs U GOKOBast
MMOBEPXHOCTh, 00pa3yroias u 0Ch;
IUIOIAaas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N306paxenne nunuHapa Ha
TTOCKOCTH. Pa3BépTka nmunuHapa.
Ceuenus nuIMHApPA (MIIOCKOCTBIO,
napajuieIbHON WK
NepHEeHANKYISIPHON OCU IIWJIMH/IPA)

Konunueckast moBepXHOCTD,
oOpa3yrolye KOHU4eCKOn
MIOBEPXHOCTHU, OCh U BEPIIMHA
KOHUYECKON MOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIMHA,
oOpa3yrolas 1 och; IJIOIAAb
OOKOBOW M MOJTHOM MOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pasyromue u
BBICOTA; OCHOBaHHUs U OOKOBast
MOBEPXHOCTH

10

N3o6pakenne koHyca Ha
IIoCKoCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IIJIOCKOCTBIO,
MapaieIbHON OCHOBAHHMIO, U
TUIOCKOCTBIO, POXOISIIEH Yepes




BEpIINHY)

KomMb6unanus ten BpamieHus u

1 MHOTOTPaHHHUKOB
MHOrorpasHHuK, ONUCaHHbINA OKOJIO

12 cdepsr; chepa, BrrcaHHAs B
MHOTOTPaHHUK WJIU B TEJIO
BpallleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tl

14 O06bEM HMIMHIpa, KOHYCa

15 O061EéM mapa u wiomaas cheps
[TotoOHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX1y TUIOIAIMU
MOBEPXHOCTEH, 00bEMaMu
MOJTO0OHBIX TEN

17 KonrtponsHas pabora o Temam
"Tena Bpamenus" u "O6beMbl Ten"

13 BexTop Ha miockocty U B
IIPOCTPAHCTBE

19 CnoxeHue ¥ BbIYUTaHUE BEKTOPOB

20 YMHOkEHNE BEKTOpa Ha YHCIIO
PasnosxeHune BekTopa 1o TpéM

21 HEKOMIIJIAHAPHBIM BEKTOPaM.
[IpaBuio nmapasenenumena
Pemenuie 3anay, cBSI3aHHBIX C

22 NPUMEHEHUEM TPaBUJI IEUCTBUH C
BEKTOpaMU
[IpsimoyronbHas cucrema

” KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! Bexropa. IIpocreiimme
3a/la4¥ B KOOpAWHATaX

24 Yron Mmexay BEKTOpaMH.
CkaysipHO€E IPOU3BEIEHNE BEKTOPOB

75 Brruucnenue yrios Mexay
IPSIMBIMU M TNIOCKOCTSAMU
KoopaunaTHO-BEKTOPHBII METOA

26 IIPU PEIIEHNUN T€OMETPUYECKHUX
3a1a4

27 Konrponsnas pabora no teme

"BeKTOpbl U KOOPAMHATHI B




pocTpaHcTBe"

28

[ToBTOpenue, o6o0IIEHNE U
cucremMaTu3zanus 3HaHuii. OCHOBHBIE
¢urypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHnue, 060061IeHNE U
cucremMaTu3zanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPHH

30

[ToBTOpEeHue, 06001mIeHNE U
cUcTeMaTH3alus 3HAHWHA. 3ajauu
TTaHUMETPHUU U MCTOABI UX
pelieHus

31

[ToBTOpEeHmE, 0000MIEHNE 1
cHCTEMAaTH3alKs 3HaHMH. 3amadn
TUTAHUMETPHH U METOJIBI UX
pelieHus

32

[ToBTOpEeHME, 0000IIEHNE 1
cucrteMarusanys 3HaHuil. OCHOBHEIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33

Wrorosas koHTposbHas paboTa

34

[ToBTOpeHnue, 06001IIeHNE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




