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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
oOpa3oBaHHs OOYCIIOBIIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METalpPEIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TE€OMETPUHM B HANPABICHUU JTHYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUCOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
NPAaBWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKICHUH T€OMETPUYECKHIX
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 (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
ydalmxcs, a TakKe KaueCTB MBIIUIICHH, HEOOXOAMMBIX IS aJanTaldd 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 ¥ TYMaHUTaAPHOM.

Jlormdeckoe MbIIUICHHE, (HOpMHpPYyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIPOBEPTaTh
TUMOTE3bl HETIOCPEICTBEHHO HCIIONIB3YIOTCS 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 aKTHUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIWHSET pa3Hble BUIbI YUYEOHOH H TPYJIOBOW JEATEIHHOCTH,



SBJISIETCS OJHUM M3 NPO(PECCHOHATHLHO BAXHBIX KadyeCTB, MOJTOMY akTyajbHa
3amaga (HOpPMUPOBAHHS y OOyYarONUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JIESITETbHOCTH 110 MHOTHUM HaIlpaBJICHUSIM.

[lens ocBoeHusi mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKHX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM HUCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpOBHE IMpeaHA3HA4YeHaA s
OOyJaroIIMXCS CPEHEN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuuKkod TeoOMETpUU W HEOOXOIUMBbIE [JiIi JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYHTh T€OMETPHIO OoJiee
riIy0OKO, €Clid B JajdbHEHIIEM BO3HHUKHET HEOOXOIMMOCTh B T'€OMETPUYECKHUX
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 sBisroTCS:

e (opmMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEHITUX MaTeMaTHYECKUX MOJIEISAX, MO3BOJISIIOIIUX OMUCHIBATH
Y U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIEr0 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
paccyXJeHus B XOJI€ pEUIeHUs] CTEPEOMETPUUECKUX 3ajad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e Da3BUTHE WHTEIJIEKTYaJIbHBIX u TBOPYECKUX CIIOCOOHOCTEM
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TMPU HU3YYEHUU JAPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37]aBaTh FTEOMETPUUECKUE MOJICIIH, TPUMEHSITH OCBOCHHbBIN
FEOMETPUYECKUM amnmapaTr JJisi peuieHdus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAdalle €ro W3y4YeHUs 3a]ay, pelacMblIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U OMPEACIEHHBIM 00pa30oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3yUYECHUIO MPEIMETA.

[Ipennourenue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM MPOBOJAUTCS 3a CUET pElIeHUs 3ajad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7ad HAa  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO IO COAEpXKaTeNbHBIM JIMHUSM, HO W MO TOJaM
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, dYTOObI OBJIAJICHUE TE€OMETPHUUCCKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJTIO/ICHUEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIMXCs, pacIupss |
yriyossisa e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o00ydenus - 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 CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeluBaromuecs npsMmbie. [lapamiensHOCT NOpsSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: NN EN G NINGISES IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, NPSAMBIE MapauiebHbIE W TEPHEHAUKYJSPHBIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIIOCKOCTH, PACCTOSHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsITHE MHOTOTPAaHHUKA, 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 MHOTOTPAaHHUKAX: OKTadp,
noAeKadap U ukocadap. CeueHns NpU3Mbl U TUPAMHUIBI.

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 UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: oOcCHOBaHUA 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, IUIOMaJb OOKOBOM W TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
JI01a/1b ChEephI.

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

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdepnl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalCHUS.

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

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusi nwiMHApa (OapaJUyiebHO M TMEPHEHAUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TpaBUJI JEUCTBUU C BekTopamu. [IpsmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. Ilpocreitmume 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalpHOE NPOU3BEIECHUE 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
MaTeMaTHICCKHX OCHOBax (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCH WU Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY Y HACTOSIIEMY POCCUUCKON MaT€MaTHKH, ICHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIDKCHUN B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

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

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM 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 busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HAPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO OKOJIOTHYECKON KYyJIbTYyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpY)Karollel cpeapl, IUTAaHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O 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
MaTEeMaTUKH W MaTEeMaTUYECKON KyJIbTypOW KaK CPEJCTBOM TO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCA OBJIAICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
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 TNOHATHAMH; (OPMYJIUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa30OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YAaCTHHIE W OOIIHE;
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 HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKHU, JIEYKTUBHBIX 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 BBIBOJIBL;

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 MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHWIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
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 000OIIEHHI;

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 HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

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

e OIICHUBATH HaJEKHOCTh uHdopMauu o CaMOCTOATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHUS; CHO, TOYHO, TPaMOTHO BbIpa)kaTh 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,
poOJIeMBI, 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  PE3yJbTaThl  pEIIeHHs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUTYyTBHOW paOOThI TIPH PEIICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
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 IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI 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, obecneuusarom

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 M 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 MaTeMaTUYECKOM 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 LEJIU U YCIOBUSIM, OOBSCHSTH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NPU PELIECHUU
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 ABYTPAaHHOTO yTila; JUHEHHBIM Yroyl JIBYIPaHHOIO yIJa; rpajycHas Mepa
JBYTPAaHHOT'O yTJa.

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

Pacno3sHaBaTh OCHOBHBIE BHJBl MHOTIOIPDAaHHUKOB (IHMpamMujaa; mpusMa,
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 IJIOCKOCTh, 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.

PemaTp 3a1aun Ha HAXOXJAEHUE 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 ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIUMHACA TNPAMBIMH, MEXKIy NPSIMOA M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



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

OnepupoBaTh NOHATHUAMHU: CUMMETpPUS B NPOCTPAHCTBE; LEHTP, 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 reomerpudeckue (aKTbl ISl 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.

[IpuBOaWTE TpPUMEpPHl MATEMATHYECKHMX 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 CPOPMYIUPOBAHHON MPOOJIEMBbI, MOJIECIUPOBATH 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 MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHHUS 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.

Beruncnsate  00BEMBI M MJIOMIATM  TOBEPXHOCTEH  Tell  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 IUIOMIAISIMU 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 MPEOOpPa30BbIBATH HHMPOpPMAIMIO 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 CBOMCTBAMH OHU 00JIa/1at0T.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIIJIAHAPHBIC
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 KOOPIMHAT.

[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 MaTEMaTHYSCKHMX 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/ay.

[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 HW3YYCHHBIE MOHSATHS B IIPOLIECCE IMOMCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutposbueie  IMpaxkruyeckue oOpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [Tpsimble M TNIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEMN
3 HepneHzlmfynﬂpHOCTL IPSIMBIX U 12
IUIOCKOCTEN
4 VYrisl MeXy NPAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpanHuKu 11 1
6 OO6BEMBI MHOTOTPaHHHUKOB 9 1
7 [loBTOpEHME: ceueHus1, pacCTOSHUS U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE

HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne n/m Kontposabnbie  IIpakTHueckue

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI
pecypcebl

Tena BpaieHus 12

OO0bEMBI TEN 5 1

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEHME, 0000IICHHE, 7 1

CUCTeMaTH3aIlvsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

OCHOBHBIE IIOHATUS CTEPEOMETPUU: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[TpaBuia nzo6pakeHust Ha pUCYHKaX: 1
M300pakeHUsl MII0OCKOCTEH, MapaljIeIbHbIX

MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IousTus: MMEpECCKAarOIMECA IMIOCKOCTH,
MNepeCCKaromuec: mnmpsamMad U II0CKOCTb

IlousTus: NepeCCKaromumecsd mIoCKOCTH,
NepeCceKarommecs npsamMas U rmiIO0CKOCThb

3HAaKOMCTBO C MHOI'OT' paHHHUKAMHU,
I/I306pa)KeHI/Ie MHOTI'OI'PAHHHUKOB Ha 1
PUCYHKAX, Ha TPOCKIUOHHBIX YCPTECIKAX

HavaneHble cBeieHNs 0 KyOe U mUpaMu/e,
ux pa3BépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHns o KyOe U nupamuse,

ux pa3BépTku U mozenu. CedeHus 1
MHOTI'OI'PaHHHUKOB

[TonsTre 006 akcHOMaTHYECKOM

IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI 1
CTEpEOMETPUH U CIIEACTBUS U3 HUX



ITonsTHe 00 aKCHOMAaTHYECKOM

8 MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
[TonsTre 06 akcHOMaTHYECKOM

9 MIOCTPOEHUHU CTEPEOMETPUHN: AKCUOMBI
CTEpEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTne 06 akCMOMATHYECKOM

10 MMOCTPOEHUHU CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX
B3auMHOe pacnonoxeHue NnpsMbIX B

11 IIPOCTPAHCTBE: NEepeceKaroImecs,
napaJuleNbHbIe U CKPEIIUBAIOIINECs
npsiMble
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B

12 IIPOCTPAHCTBE: MapaiesbHbIE PSIMbIE B
IIPOCTPAHCTBE; NapaAJIIEIBbHOCTD TPEX
MPSIMBIX
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B

13 npoctpanctse: [lapannenbHoCTh NpsAMoil U
IJIOCKOCTH

14 VYTl ¢ COHANPABICHHBIMU CTOPOHAMU

15 Yrois MexX1y NpsIMBIMU B IIPOCTPAHCTBE

16 Yroa Mexay IpsIMbIMU B TIPOCTPAHCTBE

17 [TapanienbHOCTh TNIOCKOCTEN:
napauieNbHbIe MII0CKOCTH

18 CaoiicTBa napauiesIbHbIX TUIOCKOCTEN

19 [Ipocreiimuye mpoCTpaHCTBEHHBIE (PUTYPHI

HA TUIOCKOCTHU: TETPadp, KyO,



MmapauICICIIUIICa

20 [Toctpoenue ceveHuit

21 [TocTpoeHue ceueHuit
Kontponbnas padota o teme "[Ipsimbie u

22 TJIOCKOCTH B TIPOCTPAHCTRE.
[TapannenbHOCTh NPSIMBIX U MIOCKOCTEN"
IlepneHqUKYISAPHOCTD NPSMOM U

23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 IIpsimble napasuienbHbIE U
NEPIEHIUKYIISIPHBIE K IJIOCKOCTH

o5 IIpsimble napasuienbHbIE U
NEPIEHIUKYJIAPHBIE K IITIOCKOCTH

26 [Ipu3HaKk NepneHIuKyIIPHOCTH NPSIMOU U
IUIOCKOCTH

97 ITpu3Hak nepneHuKyJIIpHOCTU IPSIMON U
IIJIOCKOCTH

28 Teopema 0 ipsAMO¥ EPIIEHIUKYIIAPHOU
IUIOCKOCTH

29 Teopema o psiMOI TEPIIEHINKYIISPHOU
IUIOCKOCTH

30 Teopema 0 IpsIMOM EPIIEHAUKYIIAPHOU
IIJIOCKOCTH
[lepnieHIuKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 TUIOCKOCTH

32 [lepnieHIUKyJIAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH A0 IJIOCKOCTH, paCCTOAHUC OT



HpHMOﬁ J0 IINIOCKOCTH

[TeprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIJIOCKOCTH
[lepnieHuKyIIp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IVIOCKOCTH, PACCTOSTHUE OT
MIPSAMOM J10 INIOCKOCTH

35 VYTIIIBl B IPOCTPAHCTBE: YIOJd MEKIY
IIPSAIMOM M TNIOCKOCTBIO

36 JIByrpaHHbI{ yroJi, TUHEUHBIA YToJl
JIByTPaHHOI'O yriia

37 JIByrpaHHBIN yroJi, TMHEHHBIN YroJ
JIBYTPaHHOI'O yria
IlepneHqUKYISPHOCTD IIJIOCKOCTEM:

38 MPU3HAK MEPIICHANKYISIPHOCTH JBYX
IIJIOCKOCTEN
[TeprieHAUKYIAPHOCTD MIIOCKOCTEH:

39 IIPU3HAK NEPIIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN
[TeprieHAMKYASAPHOCTD IUIOCKOCTEM:

40 IPU3HAK NEPIIEHAUKYISPHOCTH IBYX
IUIOCKOCTEHN

41 Teopema o TpEX nepneHANKYISIPAX

42 Teopema o TpEX nepneHANKYISIPax

43 Teopema o TpEX MEepHEHANKYISIPAxX
KonrponbHas padora no remam

44 "IlepneHIUKYISIPHOCTD MPSIMBIX U

rwiockocTe" u "YTibl MeXIY IPSIMBIMU U



45

46

47

IJIOCKOCTIMHA"

[TonsiTHe MHOTOTPAaHHKUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBITTYKJIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

IIpusma: N-yronpHas npu3Ma; rpaHy U
OCHOBAHMS MPU3MBI; IIpsIMasi ¥ HAKJIOHHAs
IpU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Tapamienenunen, NpsAMOYTrOJIbHBII
napauleIeIUIe] U €T0 CBOWCTBA

48

49

50

51

IIupamupa: N-yroiapHas NUpaMUIa, TpaHu U
OCHOBaHHUE MUPAMU/bI; OOKOBAs U MOJTHAS
[IOBEPXHOCTb MMPAMUBI; IPABUIIbHASL U
yCeu€HHas nupaMuIa

[TpaBuiIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUIBHOIO MHOTOTPAHHUKA; TIPAaBUIIbHAS
npu3sMa 1 npaBuJibHas NMupamMuaa,
[paBUJIbHAs TPEYroJbHAs NUpaMHUIA U
IIPABWJIBHBIN TETpa’ap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOACKa P U
HKOCAXIP.

CummeTpHst B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH, PSIMOH, IIIOCKOCTH.
DeMeHTbl CHUMMETPUH B MUpaMUaXx,
napajuleJenune1ax, NpaBUiIbHbIX
MHOTOTpaHHHKaX



Brranciaenue 3meMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1
pEOpa, AuaroHau, yrisl
[Tnomans 60KOBOM MOBEPXHOCTH U MOTHOM
53 MOBEPXHOCTH TPSMOM MPU3MBI, TUTOIIATH 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans G0KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIBHON MTUPAMUJIBI, 1
TEopeMa O TUIOMIAN OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUPaMUIbI
55 KonTponbhas paboTa no teme 1
"MHororpaHHuku"
56 [TonsiTre 06 006BEME 1
57 O0BEM THpaMuIbI 1
58 O0BEM nupaMuab! 1
59 O0BEM paMuIbI 1
60 O0BEM nupaMuabl 1
61 O0BEM npu3MBI 1
62 OOBEM TTPU3MBI 1
63 OO0BEM TPU3MBI 1
64 Kontponbhas padota no teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 006001IIEHNE CHCTEeMAaTH3aIINS
65 3HaHui. [locTpoeHue ceueHuii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 0000IIEHUE CUCTEMATH3AIHSI
66 3HaHUU. BpIUnCIeHNE pacCTOSTHUI: MEXKIY 1

ABYMs TOYKaMH, OT TOYKHU JO HpﬂMOﬁ, oT



TOYKH OO0 INTIOCKOCTHU, MCKIY
CKpCHINBAOIIUMUCS ITPAMBIMU

67 Nrorosas koHTposbHas paboTa

[ToBTOpEeHME, 006001IEHNE CHCTEeMAaTHU3aIINS
3HaHWM. Berunucienue yrios: Mexay

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
IPSMOM | TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX/Y TNIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HMara uudposbie
Nen/m  Tema ypoka Kontpoannsie Ilpakruueckue
Bcero U3y4yeHHs1 oOpa3oBaTeJbHbIE
padoThl padoThbI
pecypcsl
Cdepa u map: neHTp, paauyc, 11amMeTp; 1

TJIOMIA]h TTOBEPXHOCTHU ChEpHI

B3aumuoe pacnonoxxenue cdepsl u
TUTOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
cdepe; omaab chepol

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

L[I/IJ'II/IH)IpI/ILICCKaSI IMMOBEPXHOCTD,
00pa3yromme MUIHHIPUIECKON
MMOBEPXHOCTHU, OCb III/IJIPIH)IPI/I‘IGCKOﬁ
MOBEPXHOCTH

[Mununp: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U OCh;
IUIoIaab OOKOBOM M IIOJHOM
MTOBEPXHOCTH

N300pakeHne NUINHAPA HA TNIOCKOCTH.
Pa3péprka unnunapa. Ceuenus
LWINH/pPA (IUIOCKOCTBIO, MapajuleIbHON
WY TIepIEeHIUKYISAPHON OCH IWINHAPA)
Konnueckasi moBepXHOCTb, 00pa3yromiue
KOHUYECKOW OBEPXHOCTH, OCh U 1
BEPILIMHA KOHUYECKOW TOBEPXHOCTHU



KOHYC: OCHOBAHHC W BCPIIIMHA,

8 o0Opa3yromiasi U 0Ch; IIOMAIL OOKOBOI U
MOJTHOM MOBEPXHOCTH
Y ceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3eéprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, TIAPATUICITLHOM
OCHOBAHHUIO, U TIOCKOCTHIO, MTPOXOISAIICH
yepe3 BepIINHY)

1 Komb6unanus ten Bpamienus u
MHOTOTPaHHUKOB
MHOrorpaHHyK, ONMCAaHHBIA OKOJIO

12 cdepsl; chepa, BMcaHHas B
MHOTOTPaHHHK WM B TEJIO BPAICHUS

13 [Tonsitue 06 06BEMe. OCHOBHBIE
CBOICTBa 00BEMOB TEI

14 O06BEM mIMHIpa, KOHYCa

15 O06BéM mrapa u miomaab cheps
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CoOTHOIIIEHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 Kontponbhas pabora mo temam "Tena
BpamieHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BHIYMUTaHHUE BEKTOPOB

20 YMHOXKEHUE BEKTOpa Ha YHCIIO



21

22

23

24

Pa3znoxenue BekTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio
napajulejenumnesna

Pemenne 3ama4, cCBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

[IpsimoyronbHas cuctemMa KOOpAMHAT B
npoctpancTse. KoopauHaTel BEKTOpa.
IIpocreiimne 3a1a4m B KOOPAUHATAX
VYron mexay BekTopamu. CKaasipHOE
IIPOU3BEICHUE BEKTOPOB

25

26

27

Brrurcnenue yrioB Mexy NpsSMbIMH U
IUIOCKOCTSIMU

KoopanHuatHO-BEKTOPHBIN METOJ TPU
PELIEHNN T€OMETPUYECKUX 3a/1a4
Kontposnbnas padorta no teme "Bektopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

29

30

[ToBTOpeHue, 06001IIeHUE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢paxTsl, TEOpEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0000IIEHUE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHME, 0000IICHUE 1
cUCTEMAaTU3alMs 3HAaHUI. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHHS




[ToBTOpEHME, 0000IICHUE 1

31 cucTeMaru3aius 3HaHui. 3agaun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS
[ToBTOpEeHME, 0000IIEHUE 1

39 cuctemaruzanus 3HaHui. OCHOBHBIE 1
¢burypsl, pakTbl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 Hrorosasi koHTpoIbHAs paboTa 1

34 [ToBTOpEHMeE, O606HI€HI:I€ U 1
CHUCTeMAaTH3AIHsI 3HAHHMA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






