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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOrO 0O0pa3oBaHMS.
Peanmuzanust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CamMOpa3BUTHUS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00yYaIOUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YPOBHE CpEaHEro oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yIbTATOB OOYYCHHUS T€OMETPUM B HAINPABICHUMU JTMYHOCTHOTO
pa3BUTHs OO0yuaromuxcsi, (GopMUpOBaHUS (YHKIUOHAIHHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y 0O0yyaronuxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH W IMPOUCXOXKIECHUU T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUs
MAaTEMATUYECKOW HAYKOW SIBJIEHUM H IPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUM B CUCTEME HAYK M POJIM MATEMATHUYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaluxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK KaKk oOO0ECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAyYHOU HAPaBJIE€HHOCTHU, TAK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUI
B XOJIE pEILICHHUS] TeOMETPUYECKHX 3aJad, YMEHHE BBIIBUTaTb M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHne OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX O00JIACTSX NEATENbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPY>KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U AKTHUBHOIO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4EOHOM U TPYAOBOM JESATEIBHOCTH,



ABISETCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3ajadya (HOpMUPOBAHUA y OOYYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYNIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHOro Kypca «leomerpus» Ha 06a30BOM
ypoBHE 00yuyeHuss — o0meoOpa3oBareabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs |
HCTIOJIb30BAHUS  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUH,
cenuUUHBIX TE€OMETPUH, BOZMOKHOCTH YCTIEITHOTO MPOJOHKEHHUS 00pa30oBaHMs
0 CIIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIB30BaHUEM T'€OMETPHH.

[Iporpamma no reomMeTpur Ha ©0a30BOM YpOBHE IIpelHAa3HA4YeHA IS
00y4aroInXcsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOI'O oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaroluecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBSI3aHHBIC
CO CHEIU(PUKON TeOMETpHH W HEOOXOAMMBIC /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
r1y00Ko, €clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTh B T€OMETPUUYCCKUX
3HAHMSIX B MPOPECCUOHATIBHOMN ACSATEIHHOCTH.

JlocTikeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax siBJISIFOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpalllCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONKCHIBATH
¥ U3y4aTh pa3HbIE SIBIICHUS OKPYIKAOIIETO MHUPA;

e (opmupoBaHue yMmeHHUsS paclo3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJIAaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKCHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BpPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  PEIICHHWS  OCHOBHBIX  THIIOB  3ajady,
dbopMupoBaHHME YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccy X /IeHus B XOJ€ pELICHHUS CTEPEOMETPUUYECKHX 3aJady U 3a4ad C
MPAKTUYECKAM COZCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKHX  CIHOCOOHOCTEN
OoOyJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEIOBATEIBCKHIX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (GyHKITMOHATBHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYEHUU APYTUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyJIHpPOBATH HMX Ha S3bIKE
TEOMETPUM U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT Uil pelieHds MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATDH MMOJYYCHHBIE PE3yJIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETpUM B Hauajie €ro u3y4YeHHs 3a7ad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIHPYET MPOTEKAHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHENIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOJy OOy4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4alluXcs B Kypce€ CTEPEOMETPUM IPOBOAUTCS 3a CUET pEIICHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOPOM Ha
HATJIAIHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kaccax:
«MHororpanHukn», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BeKTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensiercs HE TOJbKO [0 COAEPXKAaTEeNbHBbIM JIMHUSM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CPEIHETr0 OOIIEro 00pa3oBaHHUs.

Copnep:xanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpamMMbl, pacupenen€éHHBIM 10 TojaM OO0ydeHus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE TECOMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYyNATEIbHO, C
COOJIFOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIKNCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUIUXCs, PACHIUpSIS H
yriryossisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

Ha u3yuyenune reometpum orBoautcsa 2 yaca B Henenro B 10 knacce n 1 gac B
Henento B 11 kiacce, Bcero 3a ABa roja ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMmeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECH,
napajulelbHble W CKpeluuBaroluecss npsMble. [lapamienbHOCTs NOpSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTD IIPSAMOU U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY IpPsAMbIMU B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurnen; MoCTpPOSHNEe CeYeHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE IApAUICIbHBIE U NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O IIPsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIbI B IPOCTPAHCTBE: IOl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yrojJl JBYIPAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  IJIOCKOCTH,  NpoeKuus  QUrypbl  Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK IEPHEHAUKYJAPHOCTH  JIBYX
IockocTen. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIBHBIN
napajuleJIeivne];] U ero cBoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHud U
OCHOBaHHE MUPAMHU/Ibl; OOKOBAsI ¥ MOJIHAS IOBEPXHOCTh MUPAMU/IbL; TPaBUIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbIE
MHOT'OTPAaHHUKU: MOHATHE NMPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIbHAS NIMPAaMHUJA; NPaBUIbHAs TPEYroJIbHAS IMpPaMHUIAa W NPABUIbHBIN
TeTpa3p; KyO. IlperncraBmeHune o NpaBUIBHBIX MHOTOIPaHHUKAxX: OKTa’3p,
nonexa’ap u ukocasap. CeueHus NprU3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B  IHpaMHIAX, HapaJuIeICHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 3l€MEHTOB MHOTOIPAHHHUKOB: pEOpa, JHMaroHajiu, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIomaau yceu€HHo mnupamuabl. [lonstue o0 o0véMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BbEMaMU OT0OHBIX TEJl.

11 KJIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyrorue UTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKON moBepXxHOCTH. KOHyC: ocHOBaHME U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U MIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMATISIMU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Cedennss nwiIMHApa (OapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHHY), CECUEHUs
miapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctu U B ipocTpaHcTBe. CllokKEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXkeHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemenue 3amay, CBS3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteitmine 3amaum B
KOOpJMHATax. YTron Mexay BekTopamu. CkalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHne yrioB MexXay MNPSIMBIMU U IIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METO/I NIPU PEILICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKU 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HAa POCCHMCKOro oOIiecTBa, MpeJACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKCHHH B JPYTrUx HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHHUEM JIOCTHKEHUN HAYKU M JCATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYTYIIETO.

JcTeTn4yecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTCTHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyxICHUN;
BOCIIPUUMUYHUBOCTBIO K MATEMaTUUECKHUM aCIIeKTaM pa3uyHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 6e3omacHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, perynspHas buznueckas aKTHUBHOCTB); (dbuznyeckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZYy, OCO3HAHMEM ILIEHHOCTH TPYJOIIO0WS; MHTEPECOM K
paznuuHbiM  cpepam  NpoPEeCCHOHATIBHOW  NIESITENBHOCTH,  CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOD
Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71ad MaTeMaTHUYEeCKOW HAITPaBICHHOCTH.

JKOJIOrnYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpPbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmpl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHUYECKHX  MpoOJIeM;
OpUEHTAaIMell Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JaCTH  OKpY’)KaloIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH UX
BO3MOXXHBIX TIOCIICJICTBUH JIsI OKPYKAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKW Kak c(]epbl 4YelIOBEYSCKOH JCATEIBHOCTH, 3TaIlloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCILHOCTD
UHAUBUAYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«MartemaTukay XapaKTepHU3yIOTCA OBJIaJICHHUEM YHUBEPCATBbHBIMU
NO3HABAMENILHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
0elCmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCNEUSIMU.

1) VHusepcanvnvie  noznasamenvHwvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVHaOWuUxXcs (0ceoeHue
Memo0o08  NO3HAHUSL — OKpYJcaue2o  mMupa,  NpuUMeHeHue  JIO2U4eCKUX,
ucce008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue 1eMCTBUA:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEeMaTUUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (DOPMYIHMPOBATH
ompeieieHUs]  TOHATHM; yCTAHABIWBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(UKauu, OCHOBAaHUS g OOOONICHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCIpMHHMATH, (PopMyIHpoBaTH U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE M OOIIHE;
YCJIOBHBIC;

e BBUIBJITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKIACHUSX;



npejiaratb ~ KpUTepUuM  JUIsl  BBISIBJICHUST ~ 3aKOHOMEPHOCTEM U
[IPOTUBOPEUHNIL;

e JleNIaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHMKH, NIEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIOUCHUH IO aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (TIPSAMBbIC U OT MPOTHUBHOI'0), BBICTPAUBATh apryMEHTAIIUIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHUs, BbIOUpaTh HauOosee MNOAXOASANIUNU C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MNpodIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUJITAaHUPOBAHHBIN AKCTICPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro
0o0BeKTa, SIBICHMS, TIPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITENILHO (hOPMYIHPOBATH 000OIIEHHS U BBIBOABI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIEAOBAHUSI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPEINOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmaunmeii:

e BBIBIATH JNePUIUTH WHDOpPMAIUHU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOTIPOC U JJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUJOB M (OPM TIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEJCTABIATH €€ B PA3INUHBIX (PopMax,
WLTIOCTPUPOBATH TPadUUIECKU;

e OIICHUBATH HaJEKHOCTD uHbopMaIuu o CaMOCTOSITETIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMu@Hble  Oelicmeus, o0becneuusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00VUATOUWUXCHL.

Oo0wenue:



BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHM U LETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly pelIeHus 3a1a4l, KOMMEHTHPOBATh IMOJYyUYECHHBIA pe3yIbTaT;

B X0JIe 00CY>KJEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOIl TEMBI,
npo0OsieMbl, perraeMoi 3a7a4un, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXIEHHUS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3zjiMyMe M CXOACTBO IMO3UIIMMA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3ydbTaTbl  pElIEHHs  3aJauyd,  OKCIEPHUMEHTA,
UCCJIeIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJIEHUS C YUYETOM 3aJ1a4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NMOHMMaTh W HCMOJb30BaTh  NPEUMYIIECTBA  KOMAHIAHOM
WHJIMBUIyaJIbHON pabOTHI MPU PEIICHUH YUeOHBIX 3aj1a4; MPUHUMATh 11EJTh
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPraHU3alUl0 COBMECTHOU
paboTHI, pacnpeensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKIAaTh MPOIECC
U pe3yJbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKHX JIOCH;
y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBINOJHATH CBOI 4YacThb pabOThl U
KOOPJMHUPOBATh CBOM JEUCTBUS C JPYTUMU YI€HAMHU KOMAaH/bI;
OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOHIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

Vuusepcanvnvie  pecynamuenusie delicmausl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AITOPUTM PEIICHHS 3a]]a4H, BRIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH II03HABaTCJIbHOW pedIIeKCMM Kak  OCO3HAaHMS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS Tpoliecca H
pe3yibpTaTa peluieHus MaTeEMaTUYEeCKOM 3a]a4u;

NPEeABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B JEATEJIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEJMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSMHU: TIAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOI0KEHUE TPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TpaHW JBYI'PAHHOTO YTJa,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIMTYKJIBIH W HEBBITYKIIBIH
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NHpaMuaa; TpPHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienurne, Kyo0).

KiaccupunmpoBath ~ MHOTOTpPaHHUKH, BHIOMpas ~ OCHOBaHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPABUJILHBIE
MHOTOTPaHHUKH; TIPSMBbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYyIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBI TTOCTPOSHUS CEUCHU M, UCITOIB3YsI METO/T CICOB.

Ctpouth CceueHHMSI MHOTOTPAHHMKOB METOJIOM  CJIEJOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIMUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTaHJIAPTHBIX MaTeMaTUYECKHX 3aJlad Ha BBIYMCICHUE PACCTOSIHUU MEXIY JIBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIMYMH MO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJBI TP PEIICHUU
CTAaHIAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNPSIMOA W  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI U TUIOIIAIA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEM (OpMys; BBIYUCISATH COOTHOIICHUS MEXIY
IJIOIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOJIbKO IIaroB PEUICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHHUS HA MPAKTHUKE: AHAIU3UPOBATH PEATBHBIC
CUTyallud W TMPHUMEHSATh HW3YUYEHHBIC IIOHATHUS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKIECHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyrolue
IUIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIXHIDP, KOHYC, cdhepa u map).

OOBICHATH CIIOCOOBI MOTYYSHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boruucnare 00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATHUSIMU: MHOTOTPAaHHUK, BIHCAHHBIN B cdepy U
OMMCaHHBI OKoJO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpallCHUS.

BbiuucnsaTh COOTHOIIEHUS MEXAY IUIOMIAIMU MOBEPXHOCTEN M 00bEMamMu
MOAOOHBIX TEll.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: Buja cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWHOOPMALHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapaiesienuIeaa.

OnepupoBaTh NOHATUSMHU: I€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, paCKIaJblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTy reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaralllinX HECKOJIbKO IaroB PELICHHUs], €CJIA YCIIOBUS PUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMEeTpUYECKUE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHUE T€OMETPUUECKUX BETUYMH 10 00pasiiaM WK alropuTMam, MpUMeHss
M3BECTHBIE METO/IbI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaAT, mpocTeIMe NPOTPaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAMTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3AaKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd C(HOpMYyTUPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM F€OMETPUUECKUX MOHATHHN U TEOPEM, amnmnapara ainreOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontponupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
3 HepneH)Imiynszocn) MPSIMBIX | 2
IJI0CKOCTEH
4 Yrusl MeXy NPSMBIMU U IUIOCKOCTSAMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOIPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUEHHUS, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypchl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, o6odIIEeHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHbBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHNsI HA PUCYHKaX:
N300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTHs: MEPpECCKArOIMUECH IIIIOCKOCTH,
nepeceKarommecs npsamMas U MiI0CKOCTh

IlonsTHs: IEpECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npsamMas 1 MiI0CKOCTb

3HaKOMCTBO C MHOIr'orpaHHuKamMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IIPOCKIMOHHBIX YEPTEKAX

HauanpHabie cBefieHUs 0 KyOe U mupamue,
ux pa3BEéPTKH U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbeHbie cBeieHus o KyOe u nupamue,
ux pa3Béptku u Mojenu. CeueHus
MHOTOTpPaHHUKOB

[ToHusiTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUU: AaKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

TToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS M3 HAX

10

TToustre 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

11

B3anMHOe pacnosioxkeHue npsiMbIX B
IIPOCTPAHCTBE: MEPECceKaroInecs,
napajJiesIbHble U CKPEIUBAIOLIUEC
NIpSIMBIE

12

[TapanneabHOCTh NPSMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX
MPSIMBIX

13

[TapanienbHOCTb MPSMBIX U TIOCKOCTEH B
npoctpancte: [lapannenbHOCTh NpAMOil U
IJIOCKOCTH

14

Vruei ¢ COHAITPaBJICHHBIMH CTOpOHaAMHU

15

Yrona MCXKAY NPAMBIMHU B ITPOCTPAHCTBE

16

Yrona MCXKAY NPAMBIMHA B ITPOCTPAHCTBE

17

HapaJ'IJ'IeJ'ILHOCTL IUIOCKOCTEH:
HapaJlJICJIbHBIC IIJIOCKOCTU

18

CBoiicTBa napaJiiCJIbHBIX ILIOCKOCTEM

19

[Ipocreiimiye mpocTpaHCTBEHHBIE GUTYPHI
Ha IJIOCKOCTH: TeTpa’ip, KyO,




napaJuieseuIe/]

20 [TocTpoenue ceuenuii

21 [TocTpoenue ceuennii
KonTponbHas padota o teme "[Ipsimbie u

22 IUIOCKOCTH B ITPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[lepneH MKy IAPHOCTD NPAMON U

23 IJIOCKOCTH: TIEPIIEHNKYJIIPHBIE IPSIMbIE B
MIPOCTPAHCTBE

4 [IpsimMble mapayenbHbIe U
MEPIEeHIUKYIISIPHBIE K TJIOCKOCTH

)5 [IpsimMble mapaienbHbIe U
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIPHOCTH PSMON U
IIJIOCKOCTH

7 [Ipu3Hak neprneHauKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

)3 Teopema o mpsMO¥ NEepICHANKYISAPHON
IIJIOCKOCTH

29 Teopema o mpsiMOi epIEHANKYISIPHOM
IIJIOCKOCTH

30 Teopema o psiMOil epIIeHIUKYIIPHOM
IIJIOCKOCTH
[lepnenauKyIsip U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IFIOCKOCTH, PACCTOSHUE OT
MIPSIMON 10 IJIIOCKOCTH

3 [lepnieHIuKyIIp M HAKJIOHHBIE: PACCTOSIHUE

OT TOYKHU OO INIOCKOCTH, PACCTOSIHHUEC OT




MPSIMOM 10 IIJIOCKOCTH

[lepnenauKyIsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 IIJIOCKOCTH
[lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 110 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY
MIPSIMOM U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN yroil
JBYTPaHHOIO yTiia

37 JIByrpaHHBIN yroJ, TUHEHHBIN yroil
JIBYTPaHHOIO yTiia
[TepieHAMKYISAPHOCTD MIOCKOCTEM:

38 MPU3HAK NEPIECHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[TepieHAMKYISAPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN
[leprieHAMKYISAPHOCTD MIIOCKOCTEM:

40 MPU3HAK MEPIECHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN

41 Teopema o TpEX nepneHANKYISIpax

42 Teopema o TpEX nepneHAUKYISpaAxX

43 Teopema o0 Tp€x nmepneHAUKyJIIpax
KonrtponbHast pabota o Temam

44 "[lepnieHIMKYJISIPHOCTD NPSAMBIX U

=n

riockocTeil" ¥ "Yriabl MeXAy NpSAMBIMU U




IIOCKOCTAMHA"

45

ITonsarue MHOIr'orpaiHmka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOT'OI'PAHHUKU, pasBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAaKJIOHHAs
MIpU3Mbl; OOKOBAas M MOJIHASI TIOBEPXHOCTh
MIPU3MBI

47

[Tapamenenunen, TpsIMOYTrOJIbHBIN
napajJiesIenuIe] ¥ ero CBolcTBa

48

[Inpamuia: n-yrosipHast nMpaMuia, TpaHu u
OCHOBAHHME MUPaAMUIBI; OOKOBas U IoJHAas
[MOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
ycedu€HHas nupaMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIA U
MIPaBUJIbHBIN TeTpadap; KyO

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIbBHBIX
MHOI'OI'paHHHUKAaX: OKTasap, JOACKasAp U
HKOCAdp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, IPSMOM, TIOCKOCTH.
DneMeHThl CHMMETPUHN B TUPAMUIAX,
napajuieNienuneaax, npaBuibHbIX
MHOTOTpaHHUKAX




Brrunciaenue 31€eMEHTOB MHOI'OrpaHHUKOB:

52 . 1
pEOpa, TuaroHau, yribl
[Tnomaas OOKOBOI MOBEPXHOCTH U TIOJTHOM
53 MMOBEPXHOCTH MIPSIMON TIPU3MBI, TUIOIIATH !
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaaps 6OKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOHN MUPaAMUIBI, |
TeopeMa o IUIoIa I OOKOBOM MMOBEPXHOCTH
YCEUEHHOW MUPaMU/IbI
55 KonTponbHas pabota o teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 1
57 O06bEM TUpaMuUIBI 1
58 O06BEM THpaMuUIBI 1
59 O06bEM TUpaMuUIBI 1
60 O06BEM TUpaMu bl 1
61 O06BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KonTponbhas pabota no teme "OO0bEMBI |
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 06001IeHNE CHCTEMATHU3ALIUS
65 3Hanuil. [locTpoenue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEeHue, 06001IeHNEe CUCTEMATU3AIIHS
66 3HaHUH. BeIYKCIIEHHE PACCTOSHUN: MEXIY 1

ABYMs TOYKaMH, OT TOUYKHU OO HpHMOﬁ, oT




TOYKHU OO IJIOCKOCTHU, MCIKAY
CKPCHIMBAOIIUMHUC ITPAMBIMUA

67 HroroBas KoHTpoJbHAS paboTa

[ToBTOpEeHUE, 0000IIEHNE CUCTEMATH3 AU
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY

68 CKPEILMBAIOIUMHUCS IPSIMBIMU, MEKTY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTIJI0B, YIJIOB MCXKY INIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc, JuameTp;
IIOMIA/Ib MIOBEPXHOCTH C(Hephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue cdepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
oOpa3zyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPHYECKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yIoIasi U OCh;
IUIoIIa s OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0pakeHne MuIMHApa Ha TIIOCKOCTH.
Pa3pépTka nmnuaapa. CeyeHus

IUIMHIPA (TTIOCKOCTBIO, MapajuIeIbHON
WM MIEpIEHAUKYIISIPHON OCH IIMIIMHAPA)

Konunyeckasi moBepXHOCTh, 00pa3yIoIiue
KOHHMYECKOW MMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON MTOBEPXHOCTU




Konyc: ocHOBaHue U BepIIMHa,
oOpasyrolias U 0Cb; IUIONalb OOKOBOH U
IIOJTHOM ITOBEPXHOCTH

Yceu€HHbIi KOHYC: 00pa3yrone u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

10

N3006pakeHne KoHyca Ha IMIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TIOCKOCTHI0, MapaIeIbHON
OCHOBAHHIO, M TJIOCKOCTHIO, IPOXOISIICH
yepe3 BepUINHY)

11

KomOunanwms Ten BpamieHus u
MHOTOI'PAHHUKOB

12

MHoOrorpaHHuK, OMMMCAaHHBIA OKOJIO
cdepsr; chepa, BIUcaHHAS B
MHOTOTPaHHUK WX B TEJIO BpaLICHUS

13

ITonsarue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O06BEM IUIMHAPA, KOHYCa

15

O06bEM 11apa 1 wiomaas chepsl

16

[TonoGHBIC TENIa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTy TUIOIIASIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl

17

KontposbHas padota o temam "Tema
Bpamienus" u "O6beMsbl Ten"

18

BeKTOp Ha IIJIOCKOCTHU U B IPOCTPAHCTBE

19

CnoxxeHue U BIUMTAaHHUE BCKTOPOB

20

YMHOXKEHHE BCKTOpA HA YUCJIO




21

Pasnosxenue BexkTopa 1o Tpém
HEKOMIUIaHapHBIM BekTOpam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPAMH

23

[IpsimoyrosnpHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHare! BekTopa.
[Ipocreiimme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkajspHoe
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex 1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBINA METO MPU
pELIeHUH TeOMETPUUECKUX 3aau

27

KontponbHas padota o teme "BekTopsr
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHuE, 0600IIEHNE U
cucremMaTu3anys 3HaHui. OCHOBHBIC
¢burypsl, GpakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IIEHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHUe, 0600IIeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUU U METOJIbI UX PEIICHHUSI




[ToBTOpEeHue, 0600IEeHNE U

31 cUCTeMaTH3alus 3HaHUi. 3aiauu 1
TUTAHUMETPUH U METOIbI UX PEIICHHUS
[ToBTOpEeHue, 0600mEeHNE U

0 cucremMaTru3anus 3HaHui. OCHOBHBIE !
¢burypsl, hakThl, TEOPEMBI Kypca
CTepeOMETPUH

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEHue, 06001IEHNE U |
cUCTeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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