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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI U HENPEPHIBHOIO 0O0pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OO0YCIOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METalpPEeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHHM B HAMPABICHUH JUYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUCOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPaBWIBHBIX TMPEICTABICHUNA O CYIIHOCTH M TMPOHMCXOXKICHUH T€OMETPUIECCKHIX
abCTpakIuii, COOTHOUICHUH pPEaJbHOrO0 W WJACaJbHOTO, XapakTepe OTPAKEHUs
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MaTeMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yYaluxcs, a TakKe KaueCTB MBINIJICHUS, HEOOXOAMMBIX I aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgeTcs OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, TaKk Kak oOOeCrne4YnBaeT BO3MOXKHOCTh H3YYEHMSI Kak
JTUCIMIUINH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK M TYMaHUTaAPHOM.

Jlormdeckoe MbIIUICHHE, (HOpMHpPYyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCS MPHU PEIICHUH 3a/ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIUHSET pa3HbIe BUIBI YUYEOHOW M TPYIOBOW JEATEIHHOCTH,



ABJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BAXXHBIX KAadyeCTB, MOITOMY akKTyallbHa
3amaga (HOpPMUPOBAHHS y OOyYarONUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JI€ATEIbHOCTH 110 MHOTUM HaIPABJICHUSIM.

[lens ocBoeHusi mporpamMbl ydeOHOro kypca «['eomerpusi» Ha 0Ga3oBOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKHX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIOJDKEHUST 00pa30BaHUs
0 CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM HUCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpOBHE IMpeaHA3HA4YeHaA s
OOyJarOIIMXCs CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOI'O 001ero oopaszoBanus. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuuKkod TeoOMETpUU W HEOOXOIUMBbIE [JiIi JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTb M3YYUTh FeOMETpHUI0 Oojee
riIy0OKO, €Clid B JajJbHEHIIEM BO3HHUKHET HEOOXOJIUMOCTh B TE€OMETPUUYECKHX
3HAHUAX B MPOGECCHOHAIBHON eI TEILHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3ahad. I[IpuopuTeTHhIMM 3aJayaMM  OCBOCHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEUITUX MaTeMaTHYECKUX MOJIEISX, MO3BOJISIONIUX OMUCKHIBATH
Y U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupoBaHue yMEHMs paClO3HABATh Ha YepTekKax, MOJCISIX U B
peaibHOM MHUPE MHOTOTPAHHUKH U TeJIa BpaIllCHHUS;

e OBJIAJICHHE METOJIaMH PEIICHUs 3a/lad Ha MOCTPOEHUS Ha M300pKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PEUIEHUS  OCHOBHBIX  THUIOB  33]aY;
dbopMUpOBaHME YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKa3aTeJbHbIC
paccyXIeHus B XOJI€ pEUIeHUs] CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e Dpa3BUTHE WHTEIUJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEMH
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallMsIX M TMPU HU3YYEHUU JAPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOSHHBIN
FEOMETPUYECKUM amnmapar il pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U OMPEACIEHHBIM 00pa30oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX ITPEICTABICHUN Y
y4almxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIEeHUs 3aJad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7ad HAa  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJISIAHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJIICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHpeAci€éHHbBIM MO ToJaM OO0ydYeHWUS,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'C€OMETPUUECKUMHU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJTIO/ICHUEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIINCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOyYAIOMIMXCS, PACIIUPSS U
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHBIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeluBaromuecs npsMmeie. [lapamiensHOCTs NOPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU Y IIJIOCKOCTHU. YTJbI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa’Ap, KyO, MapajuiesenuIe]; HOCTPOEHUE CEUEHHI.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YTOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISp W HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 TIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: N-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuiesenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MTUPAMU/IbI; TPABUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIBHBIN
TeTpadp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAAX, NapajuieJenurenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiv, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOM MUPaMUBbI,
TeopemMa O Iulomanu yceuéHHoM mnupamuabl. [lonsitue 06 o00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias W OCb;, IUIOMaJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyronias
U OChb, IUIOMIaJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAaMeTp; IJIOMIAAb MOBEPXHOCTU C(hephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
MJI01a/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPaHHUK, WU TEJIO
BpalCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 He€. OObEM HWIMHJpPA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TpaBUJI JEUCTBUU C BekTopamu. [IpsmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4yeOHOTO TpeaMeTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO WI€HAa POCCUHUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY U HaCTOSIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K MCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aClEKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBbIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/IbIXa, peryJsipHas dusnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBHOW  JIEATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € TMPHIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymeli mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHX 3a/1a4 MAaTEMaTHYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpelbl, OCO3HaHWEM TJ00ATBFHOTO XapakTepa DSKOJIOTHYECKHX MpoOjeMm;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpYy’Karomlell cpebl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl 4YeJOBEHYECKOM AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH ISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEMaTUKH W MaTEeMaTHYECKON KyJIbTypOH KakK CPEJCTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTEepU3yTCs OBJIAICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY TIOHATUAMH; (HOPMYJIUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa30OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, €IUHUYHBIC, YaCTHBIE W OOIIueE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BaTh BOIMPOCH KaK MCCIEAOBATEIbCKUI MHCTPYMEHT TMO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHWIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUS] U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U IS PEIICHUS 3a]a4H;

e BBIOMpaTh HH(POPMAIMIO W3  HUCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHbopmauu o CaMOCTOSTENIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3aJjaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbI, pelIaeMoi 3aJ1a4M, BbICKA3bIBATh UECH, HALIEJICHHBIE HAa MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJIbTaThl  pEIIeHHs  3aJaud,  OIKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTB U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneyusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopMarmm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIAJICTh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIpolecca u
pe3yJbTaTa pelieHns MaTEeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B [ICITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTh B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTpaHHOTO yTila; JUHEHHBIM Yroyl IBYIPAaHHOIO yIJa; rpajyCHas Mepa
JBYTPAaHHOT'O yTJa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, JIEMEHTbI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMuia; MpU3MA,
PsIMOYTOJIBHBIN NapaJijiesienumne, Ky0).

KnaccupumnupoBatp ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TIApAJJICIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IIIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrb ceyeHUss MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3lam uiu
QITOPUTMAM, IPUMEHSISI W3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY NABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEIIMBAOIIUMUCS MIPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisatb 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTIOTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUsS B NPOCTPAHCTBE; ILEHTP, OCh H
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANnoaaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOONTE TpPUMEpPHl MATEMATHYECKHWX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh MOTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIIbHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIHPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUH U TEOpeM, anmnapara ajareopbl; pemarh
IIPAKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATHSAMH: LUIUHIPUYECKAs TMOBEPXHOCTh, 0O0pa3yromiue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CETMEHTA; IapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnsath  00BEMBI M IJIOMIAXM  TOBEPXHOCTEH  Tel  BpalieHus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHASS B MHOTOTPAHHUK WIH TeEIO
BpaIcHUs.

BbIYuCISITh COOTHOIICHUSI MEXIY IUIOMIAIASMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TEJL.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa3oBbIBATH HHPOpMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE [EUCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YUCJI0, OOBSICHATh, KAKUMU CBOMCTBAMM OHU 00JIa/1at0T.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIC
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC MPOU3BEACHHUE, pPaCKIaJblBaTb BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIAr0B PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemarr 3amaum Ha [0Ka3aTeILCTBO MAaTEMAaTHYSCKHMX OTHOIICHHUM M
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI ITPY PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE TpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHATh HW3YYCHHBIC TMOHSATHS B IIPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmyecTBo yacos DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3esioB H TeM NPOrpaMMbl Beero Kontpoabnbie IlpakTHueckue 0BpazoBaATEbHEIE
padoThbI padoThbI pecypes:
1 HOBTOpeuHI/Ie M3Yy4EHHOT'0 MaTepHaia 3a Kypc TeOMEeTpHH 4 1
OCHOBHOM IITKOJTBI.
2 BBenenue B crepeomMeTpuio 8 1
3 [IpsiMbIe ¥ TNIOCKOCTH B ITPOCTPAHCTBE. 1 1
[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN

4 [lepnieHIUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEN 9 1
5 VYribel MeXAY OPSAMBIMU U INIOCKOCTSMU 12 1
6 MHororpaHHuKu 11 1
7 OOBEMBI MHOTOTPAaHHUKOB 1
8 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTIIbI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 8 0



11 KITACC

KonuyectBo yacos DJIEKTPOHHbIE
(uudpossbie)
Nen/m  HaumeHoBaHMe pa3iesioB U TeM NMPOrpaMMbl Kounrpoabnbsie IlpakTHueckue
Bcero oOpa3oBaTeJibHbIE
padoThl padoThbI
pecypcbl
[ToBTOpeHue yueOHOTO MaTepuana 3a Kypc 4 1
reomerpuu 10 kacca
Tena BpaeHus 11
O0BEMBI TEN
BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE
[ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aUs 5 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4 0



Ne
n/n

IHOYPOYHOE INTAHUPOBAHUME YPOKOB 'EOMETPUU

10 KITACC

Tema ypoka

Jara
K-Bo IIpumeua
4acoB HHE
Ilnan  Pakr

T.1 HIOBTOPEHUE MATEPHAJIA 3A KYPC TEOMETPUM OCHOBHOMH IIIKO.IbI

(Cae))

VYpok nosropenusi. Hexotopsle cBeieHNs IUIAHUMETPHH.
OcCHOBHBIE TEOPEMBI U (HAKTHI.

Ypok noBropenusi. HekoTopble cBeieHUS INIAHUMETPHUU.
[Inomann.

Ypok noBropenusi. OKpy’HOCTb, KPYT. YTJIbI U OTPE3KH,
CBA3aHHBIE OKPY)KHOCTBIO.

JlnarnocTuyeckasi KOHTpoJibHasi padora Nel

T.2 BBEAEHUE B CTEPEOMETPHUIO

(89

10

11
12

AHann3 KOHTPOJIbHOU pa0d0oThl. OCHOBHBIE IMTOHSATHS
CTEpEOMETPUH: TOUKA, MPsAMas, INIOCKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paskeHUsI HA PUCYHKAX: H300paKEeHUS
IUIOCKOCTEH, MapajieIbHBIX MPSAMBIX (OTPE3KOB),
CepeNHbI OTPE3KA

[TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOINECS
npsiMasi ¥ MI0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
MHOT'OI'PaHHMKOB Ha PUCYHKaX, Ha MPOEKLMOHHBIX
gepTeKax

HauanpHble cBefieHns 0 KyOe U MupaMue, uX pa3BEPTKU U
Mojienu. CedeHus: MHOTOrpaHHUKOB

[TonsaTHe 06 aKCHOMATHYECKOM MTOCTPOCHUH
CTEpPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUSA U3
HUX

[TonsaTHe 06 aKCHOMaTHYECKOM MTOCTPOSHUH
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3
HUX

KonTtposbnasi padora Ne2

AHanm3 KOHTPOJIBHOH paboThI

IJIOCKOCTEN
(11 4)

T.3 IPAMBIE U IIVIOCKOCTH B IPOCTPAHCTBE. TAPAJUIEJIBHOCTD ITPAMBIX U




Bzanmuoe PacCIIOJIOKCHHC ITPAMBIX B IIPOCTPAHCTBEC!

13 IepeceKaroInecs, NapauleIbHbIe U CKPEIIMBAIOLINECS 1
psIMbIE
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE:

14 napajuieJbHbIe NPSAMbIE B IPOCTPAHCTBE; NapaJIeIbHOCTh 1
TPEX NPSIMBIX

15 [TapamienbHOCTh NPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: 1
[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH

16 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU 1

17 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1

18 [TapaynnenbHOCTh INIOCKOCTEN: MapaIENbHbIE IITIOCKOCTH 1

19 CaolicTBa napajienbHbIX INIOCKOCTEN 1

20 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: 1
TeTpa’p, Ky0, napajienenumnes

21 ITocTpoenue ceuennii

22 Koutposabnas padora Ne3

23 AHanu3 KOHTPOJIbHOU pabOThI

T.4 NTEPIIEHAUKYJISIPHOCTb NNPSAMBIX U IINIOCKOCTEM
(CheY)

24 [TepieHAMKYASAPHOCTD MPSAMOM U TIOCKOCTH: 1
NIEPIEHIUKYJISPHBIE MIPSIMbIE B IPOCTPAHCTBE

o5 [IpsiMble napassienbHble U NEPHIEHANKYISIPHbBIE K 1
IJIOCKOCTH

26 [Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOM U MIOCKOCTH 1

27 TeopeMa 0 npsAMO NEPIEHUKYISAPHOU IIIIOCKOCTH

28 Teopema o npsMoil mepreHANKYIIPHON TUIOCKOCTH 1

29 [lepnieHiuKysip ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 1
IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH

30 [lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TUIOCKOCTH

31 KonTtposbnas padora Ned

32 AHanu3 KOHTPOJIBLHOU paboTHI

T.5 YI'JIbI MEXAY HNPAMBIMHU U IIVIOCKOCTSAMHU
(12 9)

33 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOUN U MIIOCKOCTBIO 1

34 JIByrpaHHbIi yroJ, JUHEHHBINA YTOJl ABYTPAHHOTO yIJIa

35 JIByrpaHHbIil yroj, TUHEHHBIN YroJl IBYTpPaHHOTrO yria

36 [TepieHAMKYASAPHOCTD IUIOCKOCTEMN: MTPU3HAK 1
MEPIEeHIUKYISIPHOCTH ABYX TIOCKOCTEN

37 [lepneHUKyYISIPHOCTD MJIOCKOCTEMN: IPU3HAK 1
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

38 Pemenue 3amau 1



39 Teopema o Tpéx mepHeHAUKYIIAPAX 1
40 Teopema o TpEX MepHeHAUKYISIPAX 1
41 Teopema o Tpéx mepHEHANKYIIAPAX 1
42 Pemenue 3amau 1
43 KonTposbnas padora NeS 1
44 AHanu3 KOHTPOJIBLHOU paboThI 1
T.6 MHOT'OI'PAHHUKH
(119
IToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOT'OTPaHHMKA, BBIITYKJIbIE U HEBBIITYKIIbIE 1
MHOTOTPaHHHKH; pa3BEPTKa MHOTOTPaHHHUKA
[Tpu3ma: N-yrompHas Mpu3Ma; rpaHd ¥ OCHOBAHHS MIPU3MBI;
46 npsiMasi U HaKJIOHHAS TPU3MbI; OOKOBas U MOJTHAS 1
MOBEPXHOCTh MPU3MBI
47 [Tapamtenenunen, NpsIMOYTrOJIbHBIN NapAJIJIEIECIUIIE] U €T0 1
CBOWCTBa
[Mupamuma: N-yroapHasi mupaMuza, TPaHA U OCHOBAHUE
48 MUpaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTH MUPAMUJIBI; 1
NpaBUIbHAS U yCeUEHHAsI TUPaMUIa
[IpaBusIbHBIE MHOTOTPAHHUKH: TIOHATHE PABUIBHOTO
49 MHOTI'OI'paHHMKA; ITpaBUJIbHAs IPU3Ma U IpaBUiIbHAs 1
NUpaMU/Ia; IpaBUIIbHAS TPEYroIbHAs TUpaMUIA U
MPaBUJIBHBIN TETpadap; KyO
50 [IpencraBnenue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTAIP, 1
JOJIeKa3Ip U UKOCAIP.
CumMmeTpust B TPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO
51 TOYKH, MPSAMOH, MIIOCKOCTH. DIEMEHThl CAMMETPUU B 1
nupamuiax, napauiesenumnenax, NpaBUIbHbIX
MHOTOI'paHHHKaX
59 Beruncrenue 31eMeHTOB MHOTOIpaHHUKOB: PEOpa, 1
JMarOHaH, YTIIbI
[Tnomanas 60KOBOM MOBEPXHOCTHU U MOJIHOW MOBEPXHOCTH
53 MIPSIMOY TIPU3MBI, IUTOIIAIb OCHOBAHUMN, TEOpEMa O 1
OOKOBOI TOBEPXHOCTH MPSMON TPU3MBI
54 KonTpoabsnas padora Ne 6
55 AHanu3 KOHTPOJIBLHOM paboTHI
T.7 OFbEMBI MHOT'OTPAHHUKOB
(89
56 [Tonsitue 06 06bEME 1
57 O06bEM upamMuIbl 1
58 O0BEM TpaMuIbI 1
59 O0BEM upaMubl 1
60 O0BEM npu3MBbI 1



61

O06BEM IPU3MBI

62 O0BEM pU3MBI
63 KonTtposbnasi paGora Ne7
T.8 IOBTOPEHHUE: CEYUEHUS, PACCTOAHUSA U YI'JIbI
(Che))
AHanu3 KoHTpoJbHOHU paboTsl. [ToBTOpenue, 00o0meHne

64 cucreMarusanus 3HaHul. [lapamienbHOCTh NPSMBIX U 1
mrockoctel. [lepneHIuKyIsIpHOCTh TPSAMBIX U TIJIOCKOCTEH

65 IToBTOpenue, 0000IIeHNE cUCTEMAaTH3AIUS 3HAHUH. 1
ITocTpoeHue ceyeHuli B MHOTOTpPaHHUKE
[ToBTOpenue, 0000IIeHNE cUCTEMAaTU3aIUs 3HAHUH.

66 Brruncnenue paccTosiHUNA: MEXIY ABYMS TOUKAMH, OT 1
TOYKH /10 MPSIMOH, OT TOUKH J0 TIIOCKOCTH, MEXTY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH

67 HTorosasi kKOHTpoILHASA padoTa Ne§ 1
[ToBTOpeHME, 06001IIEHNE CHCTEeMAaTHU3als 3HAHUH.

68 Brranciienue yrioB: MEXy CKpPEITMBAIOIIIUMUCS 1

MIPSAAMBIMH, MEXIY IIPSIMOM U INIOCKOCTBIO, IBYIPAHHBIX
YTJIOB, YTJIOB MEXKIY IIIOCKOCTSIMU



Ne i/

INOYPOYHOE INTAHUPOBAHUME YPOKOB 'EOMETPUU

11 KIIACC

Tema ypoka

K-Bo
4acoB

Jara

ITnan

Pakr

IIpumeua
HHE

T.1 HIOBTOPEHUE U3YYEHHOI'O MATEPHAJIA 3A KYPC I'EOMETPHUMH 10 KJIACCA

(419

1 Ypok noBTOpEHUs. 1

2 YPpOK IOBTOPEHHUS. 1

3 YPpOK NOBTOpPEHHS. 1

4 JAnarHocTuyeckasi KOHTpPoJIbHasi padora Nel 1

T.2 TEJIA BPAILIEHUSA
(11 49)

5 AHann3 KOHTPOJIbHOH paboTel. Cdepa u map: meHTp, 1
panuyc, TuameTp; IJIoNIa b TTOBEPXHOCTH ChepHl.
B3aumnoe pacnonoxenue chepsl U TIOCKOCTH;

6 KacaTeJbHasl INIOCKOCTh K cdepe. M300paxenue chepsl, 1
mapa Ha rmjaockoctu. CeyeHus mapa.
[mmHApUYecKas TOBEPXHOCTh, 00pa3yromue

7 HWIMHIPUYECKON OBEPXHOCTH, OCh IIMITUHAPUIECKOM 1
MIOBEPXHOCTHU
Hunuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,

8 00pazyrolasi ¥ 0Ch; IJIOIIA b OOKOBOM M MOTHOM 1
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha TIOCKocTU. Pa3BépTra

9 nuuHApa. Cedenust MIMHIPaA (TUIOCKOCTHIO, 1
napauieIbHON WK MePIEHANKYISIPHON OCH IHJIMH]IPA)

10 Konunueckas moBepXHOCTb, 00pa3yroliie KOHNYECKOM 1
MIOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON TTOBEPXHOCTH

1 Konyc: ocHOBaHUe U BepinHa, 00pa3yromas 1 och; 1
IUIOIAAb OOKOBOM M MOJIHOM MOBEPXHOCTH

12 VYceu€HHblil KOHYC: 00pa3yrolue U BLICOTa; OCHOBAHUS U 1
OO0KOBasi MOBEPXHOCTh
N300paxeHune KoHyca Ha IUI0cKocTH. Pa3BépTka KoHyca.

13 Ceuenus KoHyca (TTOCKOCTHIO, MApaJIIENIbHON OCHOBAHHIO, 1
¥ TIOCKOCTBIO, TPOXO/IAIICH Yepe3 BEPIINHY)

14 KoMmOuHanus ten BpauieHusi ¥ MHOTOTPaHHUKOB 1

15 MHororpaHHHK, OTUCaHHBIN 0KOJI0 chepsl; chepa, 1

BIIMCaHHAs B MHOT'OT'PAHHUK WJIM B TCJIO BpalllICHUA



T.3 OB bEMBI TEJI

(54)
16 [Tonsitue 06 06béMe. OCHOBHBIE CBOKCTBA 0OBEMOB Tl 1
17 O0béM nMIMHIpa, KOHYCa
18 O0BEM mapa U TIomaIs Chephbl
19 [Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKTY 1
TJIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEIl
20 Kountposabnas padora Ne2 "Tena Bpamenuns. O0bemMbl 1
Tea"
T.4 BEKTOPBI U KOOPIUHATDI B IIPOCTPAHCTBE
(91
21 AHanM3 KOHTPOJIBHOM paboThl. BEeKTOp Ha INIOCKOCTH U B 1
MIPOCTPAHCTBE
99 CrnosxeHue v BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa 1
Ha YUCIIO0
93 PasnosxeHue BeKTOpa 1o TpéM HEKOMILJIaHAPHBIM 1
BekTtopam. [IpaBuiio napannenenunena
24 PGIVHGHI/Iev 3a/1a4, CBSI3aHHBIX C IPUMCHEHHUEM TTPABHIT 1
JENCTBUI ¢ BEKTOpaMu
[IpsimoyronbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE.
25 Koopaunats! Bexropa. IIpocTeiimune 3agaun B 1
KOOpIMHATAX
26 Yron mexay Bektropamu. CKalsspHOE MTPOU3BEACHUE 1
BEKTOPOB
27 BrrurcieHue yriioB MexIy MPSIMBIMA U TUIOCKOCTSIMH 1
28 KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN 1
TeOMETPUUYECKUX 3a/1a4
29 KonTposbnasi padora Ne 3 "BekTopbl 1 KOOpAUHATHI B 1
npocrpancrae’
T.5 HOBTOPEHUE, OGOBIIIEHUE U CUCTEMATW3AIIAA 3HAHUN
(54)
AHanu3 KOHTpoJbHOM paboTsl. [ToBTOpEeHue, 06001IeHNe U
30 cucremaTu3anus 3HaHui. OCHOBHBIC PUTYPHI, (PaKTHI, 1
TEOpEMBI Kypca INITaHUMETPUHN
31 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHU. 1
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IIIaHUMETPUU
39 [ToBTOpeHue, 006001IeHNE U CUCTEMAaTH3aUs 3HAHU. 1
OcHoBHbIE (UTYPBI, PaKThI, TEOPEMBI Kypca CTEPEOMETPUN
33 HroroBasi KoHTpPoJIbHasi padoTa Ned 1
34 AHanu3 KOHTpoNIbHOU paboTsl. [ToBTOpeHHEe, 00001IeHIE U 1

CUCTEMAaTU3alUs 3HAaHUN






