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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh IPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaiesaenumnea; NoCTPOCHUE CEUeHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHAUKYIAPHON IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTu U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.

IIJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHUS MPOrpaMMbl y4yeOHOro mpeameTa
«MareMaTukay XapakTepHU3yIOTCs:

I'paxpanckoe BocniuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YYaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJI€HAa POCCHICKOrO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJbHBIMM MHCTHUTYTaMH B COOTBETCTBHUM C UX
(GYHKIMSAMHA U Ha3HAYCHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON IpaXkAaHCKON UACHTUYHOCTH, YBaXKEHUS K
IPOIIJIOMY U HAaCTOSIEMY POCCUMCKONW MaTeMaTHKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKONW MaTeMaTU4YeCKON IIKOJIbI,
K HCIOJb30BaHUIO 3TUX JOCTIKEHUN B JAPYrHX HayKax, TEXHOJIOTHUAX, cpepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:
OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;

c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B IOCTPOSHHUE YCTOMYMUBOTO OYAyIIero.

JAcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHUBOCTHIO K MATEMaTUUYECKHUM acCIleKTaM Pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHMS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OT/bIXA, peryisipHas dbuznyeckas AKTHUBHOCTH); buznYecKoro



COBEPIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOMN
JEeSATENbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESITENIbHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MAaTEeMaTUYeCKON HallpaBiIeHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMAIBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHMYECKHX Mpolsiem;
OpUEHTalMel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHWM JUIsl pelIeHus 3aaad B
00JaCTH OKpY’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OIICHKH UX
BO3MOKHBIX TTOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeloBEYECKOW MIesTeIbHOCTH, 3TaloB €
pa3BUTUA M 3HAYMMOCTH I Pa3BUTHS UUBWINW3ALWH;, OBJIAJCHUEM S3bIKOM
MaTeMAaTUKA M MaTEeMAaTH4YeCKOM KyJIbTYpOHM KakK CpPEIACTBOM IO3HAaHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYI0 U HUCCIEAOBATEIBCKYIO HESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMH
NO3HABAMEbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0eUCMBUAMU, YHUBEPCATbHLIMU PEe2YISAMUSHLIMU OeUCMBUSIMIU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXC (0CB80eHUe
Memoo08  NO3HAHUSL — OKpyJycaowe2o  mMupa,  NpuMeHeHue  J10SUYECKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBblesiornyecKkue1eicTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHYCCKUX

0OBEKTOB, IOHSATHH, OTHOIICHWHM MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
OTpEeNCIICHUs]  TMOHATHH; yCTaHABIMBAaTh  CYIIECTBEHHBIH  IPH3HAK



KJaccu(UKanuy, OCHOBaHUS Mgl OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOJUMOTO aHAJIN3a;

BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTEpUM I BBIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEJIEHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh TPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BbIOMpATh Croco0 pemieHus y4dyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIIeHHs, BHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBbleuccienoBate/ibCKUeeiCTBUSA:

UCTIOJIh30BaTh BOIMPOCKHI KaK HCCIIENOBATEIIbCKU MHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHUPYIONINE TPOTHBOpEUHE, MPOoOIIeMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOATEIHHO (POPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIICHHIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,



2)

CTPYKTYpPUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpadruecky;
OLICHUBATh HaJEKHOCTh uH(popmMauu 1o CaMOCTOSITENIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

CgbOpMMpO@ClHHOCmb COYUAIBHBIX HABBLIKOB 06yl{CZIOWMXCﬂ.

OO01menue:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMHM U LETSIMUA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0sieMbl, perraeMoi 3aJjaun, BbICKA3bIBAaTh UJIEU, HALICJICHHBIE HAa TIOUCK
pEUIEHNs; COMOCTaBIATh CBOU CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAaJiora, OOHApYXMBATh Pa3ju4yhe M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCIIEIOBaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]ay MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HWCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh IIeITh
COBMECTHOW JICSITENbHOCTH, IUIAHHPOBATh OPTraHMU3AIMIO COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a]1a4ul, BEIOMPATh CIIOCOO pelIeHUs
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIB:



e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEeKCHH KAaK OCO3HAHMS
COBEPIIAEMBIX IEUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CaMOKOHTpPOJIS mpolecca U
pe3yipTaTa peueHnus MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IMpPH PELIEHUU
3a71a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHSITH
OPUYMHBl JTOCTMKEHUSI WIM HEIOCTHKEHHS PE3YJIbTATOB JAESATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpMeHAT, aKCUOMBI CTEPECOMETPUM M CJICJICTBHS W3 HHX IPU PEIICHUH
TCOMETPUYCCKHUX 3ajau.

OneprpoBaTh MOHATUSAMH: MTAPATUICIIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJIa; JUHEWHBIA Yroy ABYTPAHHOIO yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHS IS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKIIOHHBIC MPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBaTh MOHATUSMU: CEKYIAs MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHITUIIBI TOCTPOSHUST CEYCHHH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceyeHUS] MHOTOTPAHHHUKOB METOJOM  CJIEJOB, BBHITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKICHUE TEOMETPUUCCKUAX BEITUYNH MO 00pasiaM WiiH
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYECKHE METOABl TPU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1ad HA BBHIYMCICHUE PACCTOSIHUN MEXTY IBYMS



TOYKaMHM, OT TOYKH JO TMPSIMOHM, OT TOYKHM [0 IUIOCKOCTH, MEKIY
CKPELIUBAIOLIUMUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaXOXkJACHUE TE€OMETPUUYECKUX BEJIUYUH MO 00pa3liaM uiu
aNropuT™MaM, IPUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOIAbl IIPU PELICHUHU
CTaHJAPTHBIX MATEeMAaTHUYECKMX 3aJa4 Ha BBIYKWCIECHHUE VYIJIIOB  MEXKIY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIONIANA TMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TUIOIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb H
MJIOCKOCTh CUMMETPHH; TIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax H
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a71a4, MPEANoIaraloMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumeHaAT, mpocTeiiuMe NOpOorpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAUTE HpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOLE H
YKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJNyYEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTEMaTU4YEeCKH C(HOPMYIUPOBAHHOW MPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEINUUH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UIUHAPUYECKAs MOBEPXHOCTh, OOpasyromme
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MUIMHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TTOTYUYEHUS TENT BPAIICHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOW, OCHOBaHUE MIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.



Boluncnsate 00BEMBI M TUIOIIAQAM  TOBEPXHOCTEH TeNn  BpallleHWUs,
FEOMETPUUECKUX TN C IpUMEHEHUEM (HOpMyI.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMMCaHHBIH OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAICHHUS.

BoluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIMHU TOBEPXHOCTEH U 00BEMaMHU
MOJOOHBIX TEI.

N3o0paxate u3ydaemble (UTYphl OT PYKH U C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH U TMPEOOpPa30BbIBATH HWH(MOpPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YUCIJIO, OOBSCHIThH, KAKUMU CBOMCTBAMU OHU 00JIaJIafOT.

[IpumensATs TpaBUIIO MapajuIeeuIe1a.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxonuTe cymMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKAISPHOE MPOU3BEICHUE, PACKIaJbIBaTh BEKTOpP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTs reoMerpuueckue GakThl IS PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOIararoMx HECKOJIbKO IaroB PELUICHUS, €CIU YCIOBUA IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemarte mpocrteinire reoMeTpUuYEeCKHE 3aJlaud HAa MPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTEJILCTBO MATEMAaTHUYECKHMX OTHOIICHUM U
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSS
HW3BECTHBIE METObI IPU PEIIEHUU CTAHJAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpumeHsAT, mpoCTEWIIME MNPOTPaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUNA CTEPEOMETPUUECKHX 3aa4.

[IpuBOINTE TpUMEPHI MATEMATHYECKHWX 3aKOHOMEPHOCTEH B MPUPOAEC H
KU3HU, paClIO3HABATH MPOSIBJICHUE 3aKOHOB T€EOMETPHUU B UCKYCCTBE.



[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBbIE MOHATHS B IPOLECCE IMOUCKA PEIICHUS
MaTreMaTudecku Cc(HOpMyJIUpPOBAHHOM MpPoOJIEMBbl, MOJAEIUPOBATh PpEaJbHBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aareOpsbl; pemarhb
MIPAaKTHUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJITUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/m | TeMIporpammbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
1 BBenenne B ctepeoMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamiensHOCTBIIPSAMBIX U
IIJIOCKOCTEMN
3 [lepnieH TUKyNIIPHOCTHIPSAMBIX U 12
IIJIOCKOCTEMN
4 VYrusl MeXy NPSAMBIMA U 10 1
IIJIOCKOCTSIMHU
MHororpaHHuKH 11
OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpEHME: ceuenus, 4 1
PAacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME




11 KVIACC

KoaunuyecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 TenaBpatenus 12
2 O0BEMBITEN 5 1
3 BexTopsl 1 KoopIMHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpEeHue, 0600IICHNE, 7 1
CUCTEMAaTU3aAINI3HAHTH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUHU: TOYKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(OTpe3KoB), CepeMHBI
oTpe3Ka

IlonsaTus:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepECEKAOIIHNECs TpsiMast
H IJIOCKOCTH

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
[IEPECEKAOIIMNECS TIPAMas
U TNIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,




M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U nmupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

Hauanenbie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHUs IMHOTOTPaHHUKOB

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTepEeOMETPUHU: AKCHOMBI
CTepeOMETPUU U




CICACTBUA U3 HUX

10

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPCOMETPUH H
CJICOCTBUA U3 HUX

11

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejibHbIE U
CKpeIMBaOIINEeCs
NIpsIMBIE

12

[TapanneabHOCTH MPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiesibHbIe PsIMbIE B
MIPOCTPAHCTRE;
napajuieIbHOCTh TPEX
MPSIMBIX

13

[TapamiensHOCTD IPSAMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH IPAMOT
M IJIOCKOCTH

14

Yrael ¢
COHAIIPaBJIEHHBIMUCTOPOH
aMu

15

VYron Mexy NpsMbIMU B




IIPOCTPAHCTBE

16

VYrois MexX 1y IPMBIMU B
IIPOCTPAHCTBE

17

[TapannenbHOCTHIIIOCKOCT
en:
MapajvIeIbHBICTUIOCKOCTH

18

CpoiicTBanapasieabHbIXIT
JIOCKOCTEN

19

IIpocreitmme
MIPOCTPAHCTBEHHbIE
(Gurypsl Ha TIOCKOCTH:
TeTpa’ap, Kyo,
napasuiesienumnesa

20

[ToctpoenneceueHuit

21

[ToctpoenneceueHuit

22

KonTtponsHas padota no
teme "[Ipsimblie u
IJIOCKOCTH B
MIPOCTPaHCTBE.
[TapanienbHOCTHIPAMBIX
U II0CKoCcTei"

23

[leprieHTUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIIAPHBIC
MpsIMbIE B TPOCTPAHCTBE

24

[TpsiMble mapasuienabHble U
NEePIEeHANKYIISPHBIC K
IJI0OCKOCTH




25

[IpsiMble napajuIeabHbIE U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipu3nax
NEPIEHUKYIIIPHOCTH
IIPSIMOM U TUIOCKOCTHU

27

[Ipu3nak
MIEPIEHUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o npsimoit
MEPIEHUKYIIIPHON
IIJIOCKOCTH

29

Teopema o npsimoit
MEePIECHANKYISIPHO N
MJI0CKOCTH

30

Teopema o mpsimoit
MEePIECHANKYISIPHO N
IJI0CKOCTH

31

[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPsIMOH 10
IJI0CKOCTH

32

[lepnienqukynsp u
HAaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TJIOCKOCTH,
paccTosiHue OTIPSIMON J10
MIJIOCKOCTH




33

[lepnenukyisp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO INTIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 IIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJI0CKOCTH

35

VYTIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOMN U
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yroJj
JBYTPAHHOTO yIiia

38

[TepnieHMKYISIPHOCTH
MJIOCKOCTEH: TPU3HAK
MePIEeHIUKYISIPHOCTH
JBYX ILUTOCKOCTEN

39

[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYISIPHOCTU
JIBYX IIJIOCKOCTEMN

40

[lepneH AUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK




MEPIEHINKYIAPHOCTH
JIBYX TUIOCKOCTEM

41

Teopema o
TPEXNEPIICH IUKYIISIPAX

42

Teopema o
TPEXNEPIICH IUKYIISIPAX

43

Teopema o
TPEXNEPIICHIUKYIISIPAX

44

KonTpossHas padora no
TeMaM
"[lepnieHIUKYISAPHOCTH
MPSAMBIX U IJIOCKOCTEN" U
"VYrisl MeXTy NPSMBIMA 1
miockocTsamu"”

45

[Tpusma: n-yronpHas
pU3Ma; TpaHu U
OCHOBAaHUS IPU3MBIL;
npsiMasi 1 HaKJIOHHAst
MIpU3MBIL; OOKOBas U
TIOJIHAs TIOBEPXHOCTh
MIPU3MBI

46

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napasiesienuIe U ero
CBOMCTBa

47

Ilonsatue MHOI'OIr'paHHHUKa,
OCHOBHBIC 3JICMCHTBI
MHOTI'OrpaHHHUKa,
BBIITYKJIBIC 1 HCBLIITYKIIBIC




MHOTI'OI'paHHUKH,
pa3BépTKa
MHOTI'OrpaHHHKa

48

[Inpamuia: N-yroybHast
nMpamua, rpaHu u
OCHOBaHUE HPaAMU/IbL;
OOKOBas U MOJIHAs
MTOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U ycE€UEHHAas
nupamuia

49

[IpaBunbHBIE
MHOTOTPaHHHUKH: TIOHSTHE
MIPAaBUIILHOTO
MHOTOTpaHHUKA;
MpaBWJIbHAS TPU3Ma U
MpaBUJIbHAS TUPAMUJIA;
MpaBWJIbHAS TPEYTOJIbHAS
MUpaMuia ¥ NpaBUIbHBINA
TeTpa’ap; Kyo

50

[IpencraBnenue o
MPaBUITLHBIX
MHOTOTpaHHHUKaX:
OKTasp, J0JAeKadip U
HUKOCadIP.

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEJILHO
TOYKH, IPSAMOH,
IUIOCKOCTH.




DNEeMEHTBICUMMETPUH B
MUpaMUIax,
napauleenunenax,
MPaBUILHBIXMHOTOTPAHHH
Kax

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAaJIU, YIJIbl

53

[Tnomaas 6oxoBOM
MOBEPXHOCTH U MOJHOU
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TEOpEMA O
OOKOBOM MOBEPXHOCTH
NPAMOUN TPU3MBI

54

ITmomans 0OKOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH TIPABHIILHOM
MAPaMHM/JIBI, TEOpEMaA O
Iomaa 6OKOBOH
MMOBEPXHOCTH YCCYEHHOU
A PAMM/IBI

55

KounTpossnas pabora o
Teme "MHororpaHHuku"

56

[TousaTreo000BEME

57

OO6BEMIIUpPaMUIBI

58

O6BEMIIUpaMUIBI

59

O6BEMIIUpaMUIBI

e R




60

OO6BpEMIUpamMuIb!

61

OO0BEMIIPU3MEI

62

OO0BEMIIPU3MEI

63

OO0BEMIIPU3MEI

i

64

KonTtponsHas padora o
teMe "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHue, 06061IeHNE
CUCTEeMaTU3alus 3HAHU.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIHs 3HAHWH.
Brrunciienue paccTosHUM:
MEXIY ABYMS TOUKaMU,
OT TOYKH JI0 IPSIMOH, OT
TOYKH JI0 INIOCKOCTH,
MEXITY
CKPEILMBAIOIIUMHUCS
NPSAMBIMU

67

HroroBaskoHTpobHasIpad
oTa

68

[ToBTOpEeHUE, 0000IICHNE
CHCTEMAaTH3aLMs 3HAHUIA.
Brruncienue yrios:
MEXIY
CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, MEX]TY TTPSIMOMA




U IJIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YIJIOB
ME¥Ky INIOCKOCTSMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIED
a00ThI

IIpakTHyeckuep
a0doThI

Harauzyye
HHS

DJIeKTPOHHBbIeNN(PPOBHIEOOPA30BATEIID
HbIepecypchl

Cdepa u map: 1eHTp,
paauyc, tuamerp;
I01Ia1b
MTOBEPXHOCTHU chepbl

B3anmuoe
pacnojiokeHue cgepbl
Y TUTOCKOCTH;
KacaTesbHas
MIJIOCKOCTH K cepe;
IJI01a b CHephl

N3obpaxenue chepsl,
1apa Ha MIOCKOCTH.
Ceuenusiapa

Huwmaapudeckas
MTOBEPXHOCTb,
oOpazymomiue
IAJTUHIPHIECKOM
MMOBEPXHOCTH, OCh
HAJTUHIPHIECKOM
MMOBEPXHOCTHU

[Hunmuuap: ocHOBaHUS
1 OOKOBas
MOBEPXHOCTb,




oOpa3yrolas u ocCh;
II0MIa b OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
JI0CKOCTH. Pa3zBéprka
nunuHapa. CeyeHus
HWIMHIpa
(TTOCKOCTHIO,
MapayieIbHON WK
MEPIEHIUKYIISIPHON
OCH LUJIMH]IpA)

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHHUYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBaHue u
BEpIINHA,
oOpa3ymolas 1 ocCb;
IUIoIAaas OOKOBOM U
MTOJTHOM MOBEPXHOCTH

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHUS U
O0KOBasi MMOBEPXHOCTb

10

N306paxeHue KoHyca




Ha IUIOCKOCTH.
Pas3sépTka KoHycCa.
Ceuenus koHyca
(TI0CKOCTHIO,
IapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)

11

KoMmOunarmus ren
BpaIllEHUS U
MHOTOTPaHHUKOB

12

MHororpaHHuk,
OTIMCAHHBIN OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEeJIO BpalleHUs

13

ITousarue 00 00BéMeE.
OCHOBHEBIE CBOMCTBA
00BEMOB Tenn

14

OOBEMIMIMHAPA,
KOHYca

15

O06béM mapa u
101 A b CHephl

16

ITogo6HBIE Tea B
MIPOCTPaAHCTBE.
CoOoTHOILIIEHUS MEKTY
IUIOIIAAIMH




IIOBEPXHOCTEH,
00BEMaMHU 110 I0OHBIX
TEN

17

KontponsHas pabora
o TemaM "Tena
BpamieHus" u
"O0BemsbI Ten"

18

BexTop Ha mockocTu
U B IIPOCTPAHCTBE

19

CnoxeHue u
BBIYUTAHUCB eKTOpOB

20

YMHOKEHUEBEKTOPAH
a4KCIIo

21

Paznoxkenue BekTopa
0 TpEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBunonapasnnenenu
neja

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM TPABHII
IEUCTBUM C
BEKTOPaMH

23

IIpssMoyronpHas
CUCTEMa KOOPJIUHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B




KOOpAMHATAX

24

Yroiu mexnay
BEKTOPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXIY IPSAMBIMHU U
TJTOCKOCTSIMH

26

Koopaunarso-
BEKTOPHBIN METOJ PH
penieHnu
F€OMETPUYECKUX
3a1a4

27

KontponbHas padota
o teme "BekTopsl u
KOOpPJIMHATHI B
npocrpanctae"

28

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
IJIAHUMETPUHU

29

IToBTOpEHNME,
o0o01enue u
CUCTEMAaTH3aLMs
3HaHUH. OCHOBHBIE




¢burypsl, hakTsl,
TEOpeMBI Kypca

IIaHUMETPUU

30

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIIH
3HAHUU. 3aJaun
MJIAHUMETPUHU U
METO/IbI UX PEIICHUS

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHui. 3amgadyun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

32

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

33

HToroBasskoHTpoJIbHA
spaboTa

34

IToBTOpEHME,
00001ICHUE
CHCTEMAaTHU3allHs
3HaHUH




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

HCT

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
[Toypounsie pa3zpabotku o reomerpur. 10 xiacc no reomerpun k YMK A.C.
AtanacsH u ap. (M.: I[Ipocsemenune). [loypounsie pa3padoTku mo reomeTpuu. 11

kiacc o reomerpun kK YMK A.C. Aranacsan u ap. (M.: [IpocBenienue).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Pemry EI'D I'yuiun






