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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «I'eomerpus» 0a30BOro ypoBHS IJIs
oOyuaromuxcsa 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE

- GenepanbHOro TOCYIapCTBEHHOTO 00Pa30BaTEIbHOIO CTAHIapTa CPETHETO
oO1iero oOpa3oBaHus;

- ®OII COO, yrBepxkaéunoit [Ipukazom MuHUCTEpPCTBA MTPOCBENeHUs] PD

ot 18.05.2023 Ne370

- Yyebnoro mnana MOY-COII c.PackaroBo MapkcoBckoro paiiona

- llonoxenuss o cocraBieHun paboyeil mporpammel MOY-COLI

c.PackaroBo MapkcoBCKOTO paiioHa.

Taxxe ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEIBABISIEMBIX K

MaTeMaTH4YeCKOMY OO0pa3oBaHUI0, U TPaAUIUid POCCHICKOrO 00pa3oBaHMs.
Peanuzanus nporpamMmbl o0ecrieunBacT OBJIAJCHNE KIIFOUEBBIMU KOMIIETEHIIUSIMU,
COCTABJISIOIIMMHU OCHOBY JIJISI CaMOPa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U II03HABATEIBLHOT'O PAa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YUYEHUSA YUYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpa3zoBaHus OO0YyCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOYy4YeHHUS T€OMETPUM B HANpPABICHUH JIMYHOCTHOTO
pa3BuTHs OO0y4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpakIHii, COOTHOIIEHUH PEATbHOTO W HIACATBHOr0, XapaKTepe OTPAKCHHUS
MAaTEMATUYECKOW HAYKOW SBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yYalUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIIECTRBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KakKk oOO0ECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ad, YMEHUE BBIIBUIaThb U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEUIEHUWU 337a4 E€CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJIbHOrO ObITHsA, (opma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS M aKTHBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl yYEOHOM U TPYIOBOH JAESITEIBHOCTH,
SBIISIETCS OAHMM U3 TPOQPECCHOHATHHO BaXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3a7aya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Ilenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHEe 0Oy4yeHHss — oOmeo0pa3oBaTeIbHOe U OOMICKYJIBTYPHOE pPa3BUTHUE
oOyyaromuxcs  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUS CHCTEMAaTHYECKMX T'€OMETPHUYECKUX 3HAHWH W JIeHCTBUH,
crenUIHBIX TE€OMETPUH, BO3MOKHOCTH YCIICITHOT'O MPOIOIKEHHST 00pa30oBaHUs
0 CIIEIUAIHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOJIb30BAHHEM I'€OMETPHH.
[IporpaMmMa 1O reomeTpur Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA IS
oOyJaroIIMXCcsl CPpeHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPYAHCHHM
Ha ypOBHE OCHOBHOTO 00ImIero obpaszoBanus. Takum oOpa3om, oOydarommecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKWE YMEHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUI0 Oosee
riyOOKO, €clii B JajdbHEHIIeM BO3HHUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.
JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kmaccax sSBISIOTCS:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHHKAX M TeJlaX BPAIICHUS
KaK O BOXXHEWIIINX MATEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

o (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B

pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAQJICHHEC METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPAaHHUKAX Y TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHWEC  QITOPUTMAMH  DPEIICHHWs  OCHOBHBIX  THIIOB  3aj]ad;

dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTCIIbHBIC



paccyXJIeHusi B XOJie pEUIeHUs CTePEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CrocoOHOCTEHN
oOydJaromuxcs, TMO3HABATEIBHONW  aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTYyallUsIX W TMPU U3YYCHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh TEOMETPUUECCKHUE MOJICIIH, TPUMEHATh OCBOCHHBIH
FEOMETPUYECKUN amnmapaT Ui pelieHdus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENTLHON OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISICTCS BKIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipennourenue oTAa€TCcsl HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
NPaKTUYECKON AesTeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJISATHOCTh, @ OINEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoOBHBIE cozepkaTeNibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpsiMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenen€éHHbIM 10 TroJaM OOydeHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKUX MPEACTABICHUM OO0Yy4YarOIIUXCs, PACIIUPAS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE
Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
[apajyleJbHble YW CKpeluBarolmuecs mnpsMmsele. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW M IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NPsIMBIMU B IPOCTPAHCTBE.
IlapamienbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiime mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapauiesenumnea; NoCTPOCHUE CEUSHU.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK T[EPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
NEPIECHAUKYISPHON IJIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YroOJl MEXIY MNPAMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM  Yrojl  JABYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYJIAPHOCTH  ABYX
1ockocTel. TeopeMa 0 TpEX NEPHEHAUKYIIAPaAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS HPU3MBI; NpsMas U HAKIOHHAsI IMPU3MbI; OOKOBas U
[IOJIHAs [IOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNHMpaMUJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTOIPaHHUKHU: MOHATHE MPABUJIBHOIO MHOIOIPaHHMKA; IIpaBWIbHAs IpU3Ma U
IIPaBUJIbBHAS NMPaMHUJa; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpaAMUJAX, HapajuIesICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[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€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KUIIACC

TeJia BpalueHus

Hunuaapudeckast MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 b cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WM TEJO
BpalICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEMeE
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (MapaJUleIbHO M MEPHEHIUKYISPHO OCH), CEYEHUs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B



KOOpJMHATax. Yroi Mexay Bekropamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay NpsIMBIMU U IIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTPaMMbl Y4eOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHUS TIPUMEHATh MaTeMaTHYCCKHE 3HAHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3ruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHIATHUSIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBIeHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUHN JJIsl pellieHHs 3a1ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUM VISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKM U  OOIIECTBEHHOW TMPaKTUKHU, TMOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJISATH MPOCKTHYI) W HUCCIEIOBATEIBCKYIO JICSATEIHLHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJIeICHNs] ~ MOHSATUH;  yCTAHABIMBATH CYIIECTBEHHBIA  TPU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W 0OIIHne;
YCIIOBHBIE;

e BBISBIISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
mpemyiaraTh ~ KPUTEpWH U BBISIBJICHHSI ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHIL;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(GbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBJICHHS, TWPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLECCa, a TAaKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBIATH JNePUIUTH MH(DOpPMAIUMU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTPOC U JJIsl PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMALIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIHPUHUMATh M (QOPMYJIHPOBaTH CYXIEHHI B COOTBETCTBUU C
YCIOBUSIMHM U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTb CBOIO



TOYKY 3pPEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABATh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHMS C CYXICHUSMH JPYTHX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHUMATh W KCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHJMBUIYaJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3aj1a4; IPUHUMATH 11ETh
COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeAenaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOIHATH CBOK YacTb pPabOTHI U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTUMH YJeHAaMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

Vuueepcanvnvie  pezynamuenvie oeticmsus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pEeIIeHUsI MATEMAaTHYECKOW 3a/1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWIEHHBIX OMMMOOK, BEISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JEATEIBHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbHI
10 KJIACC

OnepupoBaTh MOHATUSMHU: TOYKA, IPSIMas, TNTOCKOCTb.

[TpMeHAT, aKCUOMBI CTEPEOMETPUM W CIICACTBHS W3 HHUX IPU PEIICHUH
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh MOHATHSAMHU: APALICTHFHOCTh U MEPICHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEM.

KnaccudumupoBaTte B3aMHOE pPACIOIOKECHHE MPAMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: JIBYTPAHHBIA YTOJ, TpaHW JBYTPaHHOTO YIJIa,
pedpo IBYrpaHHOTO yria; JUHCHHBIA YTroJl JBYTPAHHOTO YTJIa; TpajycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHMK, BBINTYKIBIH W HEBBITYKJIBIHA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOIPAHHHUKA, MTPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (NMpamMuja; TpU3Ma,
NPSIMOYTOJILHBIN MapajuiesienuIes, Kyo).

KnaccudumnupoBate ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHMS  JUIS
KiIaccuuKay  (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAaHHHWKH; TPAaBUIBHEIC
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIC MTPU3MBI, MTapalIeIICTUTIC/Ib).

OneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBSACHATH PHUHIIUIIBI IOCTPOCHHS CEUSHUH, HCIIOJIb3YsT METO/ CIICIOB.

CTpouTh ceyeHHWs] MHOTOTPAaHHHKOB METOJIOM  CJICIOB,  BBHITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBepxy, cOOKY, CHU3Y.

Permarp 3a1aun Ha HaXOXKJACHUE TE€OMETPUYCCKIX BEITMYHH 110 00pa3iaM WiIH
QITOPUTMaM, TPUMEHSS W3BECTHBIC aHAJTUTHYECKUE METOMBI TPH PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKUX 3a7a4 Ha BBIYHCICHHE PACCTOSHUN MEXKITY IBYMS
TOYKAMH, OT TOYKH JIO TPAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS MPSIMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHHE TEOMETPUUECKUX BETUYMH MO 00pasiaM WiH
aNropuTMaM, TPUMEHSSI W3BECTHHIC AHATUTUYECKME METOABl MPHU PEIICHHUH
CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3a7Ja4 Ha BBIUHCIECHUWE YIJIOB  MEXIY
CKPEIIMBAIONIUMUCA TPSAMBIMHA, MEXIy TNPSIMOW H TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Beraucnsats 00bEMBI U TIJIOMAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMuaa) ¢ TOpuMeHeHHeM (GOpMYyJ; BBIUHCIATH COOTHOIICHHS MEXIY
TIOMIAASIMHU TTIOBEPXHOCTEH, 00hEMaMU TIOJTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TMOHATHSAMH: CHMMETPHUS B TMPOCTPAHCTBE; IIEHTP, OCh U
MJIOCKOCTh CHMMETPHU; IIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[IpumeHnsaTs reomeTpuueckue (axkThl I PELICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIATAIOIUX HECKOJIBKO 11ar0B PELICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMmeHaT, mpocTeliuMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IprBOoAUTE IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh ONy4YEHHbIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallUM U IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOUCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHHEM T'€OMETPUUECKUX MOHATUHM U TEOpeM, arrapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBSA3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroOIIHe
UWINHAPUYECKON  TMOBEPXHOCTH;  LWJIHMHIAP;  KOHMYECKAasT  MOBEPXHOCT,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkasi MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH TeNn  BpalleHHs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAILICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAJIMU MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TEJL.

N306paxkate m3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



N3Bnekath, HHTEPHNPETUPOBATH U MPEOOPa3OBBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/1at0T.

[IpuMeHTh TPaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, PACKIaAblBaTh BEKTOp IO ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS CTEPEOMETPUUSCKUX
3a7a4, MPEANOJIararoluX HECKOJIBKO IIaroB PeIIeHUs, €CJIM YCIOBUSA NPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOLIEHHH H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a]1a4H, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUYECKHUX BEJTUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B cTepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

JlaTa
U3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcCHOBHBIE IOHATHS CTEPEOMETPHUH.

AKCHOMBI CTEPEOMETPUH 1
HexoTopsie ciiencTBusa U3 akCuom
[Tonsatue 06 akCHOMaTHYECKOM
4 MMOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI 1
CTEPEOMETPHH U CIICACTBHS M3 HAX
[Tonsatue 06 akCHOMATHIECKOM
5 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI 1
CTEepEOMETPUH U CIEACTBHS U3 HUX
6 [TapamiensHbIe IPSIMBIE B IPOCTPAHCTBE 1 https:/lib.myschool.edu.ru/content/5425
7 [TapannensHOCTH TPEX MPSIMBIX 1
8 [TapannensHOCTH NPSMOM U TIJIOCKOCTH 1 https:/lib.myschool.edu.ru/content/5425
9 CkpermuBaromnmecs mpsmMblie 1
10 VYTIBl ¢ COHaNPaBJICHHBIMU CTOPOHAMH 1
11 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 1
12 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 1
13 [TapannenbHbIE TUIOCKOCTH 1
14 CBoiicTBa napajuieibHbIX IIOCKOCTEH 1
15 Iepecekaromumecs MIOCKOCTH, 1
nepeceKaroIuecs mpsmMas ¥ mioCcKoCTh
16 3HAaKOMCTBO C MHOTOI'PaHHUKAMHU https://lib.myschool.edu.ru/content/5314
17 Terpasnp u nupamuna. Ceuenust https://lib.myschool.edu.ru/content/5162



https://lib.myschool.edu.ru/content/5425
https://lib.myschool.edu.ru/content/5425
https://lib.myschool.edu.ru/content/5314
https://lib.myschool.edu.ru/content/5162

MHOT'OI'paHHUKOB

Ky6 u mapamnenenunen. CeueHus

18 1
MHOTOTPaHHUKOB

19 [Toctpoenue ceuenmii

20 [Toctpoenue ceuenmii

21 [ToaroroBka K KOHTPOJILHOM paboTe 1
Kontponsnas padota o teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE. 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"

93 [TeprieHIUKYIIIpHBIC TPSMBIC B 1
MPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U 1
MEePICHIUKYIIIPHBIC K IIOCKOCTH

o5 [Ipsimbie mapanienbHbie U 1
MePIEHIUKYIISIPHBIC K TUNTIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U 1
IUIOCKOCTH

97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U 1
IUIOCKOCTH

08 Teopema o mpsiMOi EPNEHANKYIISIPHO M 1
IUIOCKOCTH

29 Pemenue 3amay 1

30 Pemtenue 3amay 1

31 PaccrosgHue oT TOUKH 1O MIOCKOCTH 1

32 PaccrosgHue oT TOUKH 1O MIOCKOCTH 1

33 Paccrosaue oT npsiMoil 10 TIIOCKOCTH 1

34 Paccrosaue oT npsiMoil 10 TIIOCKOCTH 1




35

Yron mexay npsamMoi U I0CKOCThIO

36 JIByrpaHHBIN yrou

37 JIByrpaHHbIil yroiu 1

38 [Tpu3Hak MepreHIUKYIIPHOCTH IBYX 1
TUIOCKOCTEH

39 [Tpu3Hak MeprneHIUKYIIPHOCTH IBYX 1
TUTOCKOCTEH

40 [lepneHMKYISIPHOCTD INIOCKOCTEN: 1
perieHue 3aaa4q

41 Teopema o Tpéx nmepneHAUKYIIpax 1

42 Teopema o TpEx MmepreHIUKYISIpax

43 [ToaroroBka K KOHTPOJILHOM paboTe 1
KonTtponsHas padoTa o remam

m "TlepneHAUKYIIPHOCTD TPSAMBIX U 1
mwrockocTer" u "YTiael Mex Iy NpAMbIMU U
IJIOCKOCTAMHA"

45 [TonsaTe MHOTOTpaHHUKA 1

46 [Ipuzma 1

47 [Tapannenenunen 1

48 [Mupamuna 1
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MIPaBUJIBHOTO MHOTOTPAHHHUKA,

49 MpaBUJIbHAS MTPU3Ma M MPaBHIIbHAS 1
MUpaMuia; IpaBUIIbHAS TPEYroIbHAS
MMpaMuia U MpaBUIbHBINA TETPadaAp; Kyo

50 [IpencraBienne o MpaBUIBHBIX 1

MHOTOI'paHHUKAX: OKTA3Ap, JOACKASAP U




UKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSMOM, INIOCKOCTH.

o1 DneMEeHTbl CUMMETPUU B TUpaMuUax, 1
napajuieNienuIe1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brrunciaenue 31eMEHTOB
52 MHOTOTPaHHUKOB: pE€Opa, AMAroHaH, 1
YTJIBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
53 ITOJTHOW MTOBEPXHOCTH MPSMOM IIPU3MBI, 1
TIJTOTAIb OCHOBAHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 TTOBEPXHOCTH MPABUIILHON TUPAMUIBI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MUPAMU/IBI
55 KonTtponbHas padoTa o teme 1
"MHuororpaHHuku"
56 [TonsTe 006 00BEME 1
57 O0BEM TUpaMuUIBI 1
58 O0BEM TMpaMuUIBI 1
59 O0BEM TUpaMuUIBI 1
60 O0BEM TMpaMuUIBI 1
61 O0BEM npu3MbI 1
62 O06BEM npu3MbI 1
63 O06BEM npu3MbI 1
64 KonTtponsHast padota o teme "OO0bEMBI 1




MHOTOTPaHHUKOB"

65

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHuM. [locTpoenue ceuenmii B
MHOTOT'PaHHUKE

66

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BpIYMCIIEHHE PACCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 TJIOCKOCTH, MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU

67

Wrorosas koHTposbHas paboTa

68

[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aAITUS
3HaHUU. BeIYMCIIEHNE YII0B: MEXKIY
CKPENTUBAIOIINUMHUCS TPSIMBIMH, MEXKTY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTII0B MEXAY TUIOCKOCTSIMHU

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

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

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpallleHUs

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

3uB b. I'. JIlugaktuueckue marepuansl. 'eometpus 10 k. — M.: IIpocsenienune

I'naszkoB O. A., FOnuna U. U., Byry3os B.®. Pabouas terpaas. 'eomerpus 10

ki.-M.: IIpocgenienne

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://lib.myschool.edu.ru



