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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma yaebHOTO Kypca «I'eoMeTpus»» 6a30BOTO YPOBHSI 1Sl 00yJatOXCs
10 —11 wiaccoB pa3zpaborana Ha ocHOBe DenepanbHOro ToCyIapCTBEHHOTO
00pa30BaTEeNbHOIO CTAaHAAPTA CPEAHEro oO0lero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX
MHPOBBIX TPEOOBAHU,
IPEIbABISEMbIX K MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPAJAULIUA POCCHUHCKOTO 0Opa3oBaHMUIL
Peanuszauust mporpamMmbel  oOecrieyMBaeT — OBJAJEHUE  KIOYEBBIMH  KOMIIETCHIIUSIMH,
COCTABJISIFOLMMH OCHOBY [UI CAMOpa3BUTUS M HEMPEPHIBHOIO 00pa30BaHHUs, II€IIOCTHOCTb
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MTO3HABATEIBHOTO PA3BUTHUS IMYHOCTH O0YJaIOIIXCS.
Pabouas mporpamma mo reomerpuu B 10-11 wmacce MBOY «TennoBckas IIKoma»
Cumdepononbckoro paitona Pecriyonuku Kpsim pa3zpaboTana B COOTBETCTBHU C
- ®I'OC COO, yrBepxaéHHBIM ITpuKazoM Munnpocsemierus ot 31.05.2021 No287;
- ®OII COOQO, yrBepxknéHHBIM nprKazoM MuHnpocsemenus ot 16.11.2022 Ne993;
- OcHoBHOI o0Opa3oBaTenbHOW MpPOrpaMMoil OCHOBHOro oOmero oopasoBanus MBOY
«TemmoBckast mkona» Cumdepononbekoro pairiona Pecmyonmuku KpeiMm, yTBepKaeHHON
npuka3oM 1o mkosie ot 30.08.2023 r. Ne 315-0;
- yueObHbIM 1anHoM MBOY «Tennosckas nkona» Cumgpeponoibckoro paiiona Pecriyonuku
Kpsim Ha 2024/2025 yuebubIit ro;
- ¢ yueOHukoM: ['eomerpus. 10-11 wmaccel: yueb. mis oOieoOpa3oBat. opraHu3aiuii: 6a3oBbIi
u yrnyon. yposuu / [JI. C. Aranacsn, B.®. byry3os, C.b. Kagomies u ap.], - M.: [Ipocsemenue,
2014. —255¢.: nn.- (MI'Y — mkosne).

HEJIM NU3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TeOMETpHH Ha YpOBHE CpeIHEro odIero oopasoBaHusi 00yCIOBIEHA
NPaKTUYECKOH 3HAYMMOCTBIO METAIPEMETHBIX U IPEAMETHBIX PE3yIbTaTOB O0Yy4EeHUs

reOMETPUM B  HANpPaBIECHUM JIMYHOCTHOIO pa3BUTUs oOydaroumxcs, (HOpMUPOBAHUS
GyHKIMOHATBHOW MaTEeMAaTUYECKOW TPaAaMOTHOCTH, HW3Y4EHHUS JAPYrUX Y4eOHBIX JUCHUILIMH.
Pa3Butue y oOywaronmxcsi NMpaBUJIBHBIX MPEACTABIEHUM O CYHHOCTH U TPOUCXONKIACHUU
TeOMETPUUYECKUX a0CTPAKIMH, COOTHOIICHUH PEATbHOTO M UJICANTFHOTO, XapaKTepe OTPaKEHUS

MaTEeMaTU4YeCKOM HAYKOW SIBJICHMH U IIPOLIECCOB PEaIbHOIO MUPA, MECTE TE€OMETPUU B CUCTEME
HayK M pPOJIM MareMaTU4YeCKOr0 MOJEIUPOBAaHMSA B HAYyYHOM IIO3HAHUU U B IIPAKTUKE
crocoOCTBYeT (OPMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS YJALMXCs, a TakKe KauecTB
MBIIUICHHU S, HEOOXOMMBIX ISl afalTal[ii B COBPEMEHHOM OOILECTB €

F€0MeTpI/I$I SABJIACTCA OJHHUM U3 0a30BEIX npeaAMETOB HA YPOBHC

cpenHero oOmero oopa3oBaHus, TaK Kak 00eCIIeYMBaeT BO3MOKHOCTD U3YUYCHHUS



Jlormueckoe MplUieHHEe, (OPMHUPYEMOE IPH H3Y4CHHH OOYYarOIMMUCS HOHATHIHBIX
OCHOB T€OMETPUHM M IIOCTPOEHUHU IEMOYKA JIOTMUECKUX YTBEPXKJICHUH B XOJ€ pelleHus
TeOMETPUUYECKUX 3ajad, YMEHUE BBIJBUTATh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCA TIPU PEIICHHH 3a7ad eCTeCTBEHHO-HAyJYHOTO IIMKIA, B YacTHOCTH M3 Kypca
duzuKy.

YMeHHne OpHUEeHTHPOBAThCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTAX
JIeATeIbHOCTH uesoBeka. OpueHTaIus YeI0BeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOX0AUMOE
YCJIIOBHE €r0 COLMAIBHOTO ObITHS, opMa OTPaKEHUS OKPYXKAIOIIETO MUPA, YCIOBHUE YCIEIHOTO
IIO3HAHUS WU AKTMBHOI'O npeoOpa3oBanust  AedcTBUTenbHOCTH.  OmnepupoBaHue
IPOCTPAHCTBEHHBIMU 00pa3zamMu 00BbEUHSET pa3Hble BUbI yI€OHOH U TPYIOBOM JIESTENbHOCTH,
ABIIIETCS OJHUM U3 NpodeccCHOHaIbHO BaXXHBIX KayecTB, IOTOMY akTyajbHa 3ajada
dopmupoBaHus y OOydarOIMXCs MPOCTPAHCTBEHHOIO MBILIUIEHHUS Kak pa3sHOBHMJIHOCTHU
00pa3HOro MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B IOATOTOBKE K IPAKTHYECKOU
JEeSITeTbHOCTH 110 MHOTHM HalpaBJICHUSIM

Lens ocBoeHust mporpaMmMbl yaebHoro Kypca «l'eomeTpusdy Ha 6a30BOM ypoBHE 00ydeHUs
— o0OmeobOpa3zoBarebHOEe M OOIICKYIBTYPHOE pa3BHUTHE OOydJarommxcs dYepe3 oOecredeHue
BO3MOXXHOCTH TPHOOPETEHUS] M HCIOIB30BAHUSICHCTEMATHYECKUX TEOMETPUYECKUX 3HAHUN U
JNEHCTBUM, CIEI(PHIHBIX TCOMETPHUH, BO3MOXHOCTH YCIIEIITHOTO MTPOIOJIKCHUST 00pa30BaHMS 110
CHEIUATBbHOCTSM, HE CBSI3aHHBIM C MIPUKIATHBIM HCIIOJIB30BaH UEM TEOMETPUH.

[lporpamma 1o reoMeTpud Ha 0a30BOM YpPOBHE MpeaHa3HA4YeHa Ui OOydarolmXxcs
CpelHEW IIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus. Takum oOpa3oM, oOywarornpecs Ha 0a30BOM ypPOBHE JIOJKHBI OCBOUTH
o0IMe MaTeMaTHYeCKUe YMEHHUsI, CBA3AHHBIC CO CIEIU(PUKON TeOMETPUH M HEOOXOAMMBIC IS
KU3HU B COBPEMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh U3YYHTh TECOMETPHUIO
Oosiee mIyOOKO, €CIM B JalbHEHINEM BO3SHUKHET HEOOXOJAMMOCTh B T€OMETPUYECKHX 3HAHUSX B
npodeccuoHanbHON NEeSITENbHOCTH.

Hoctuxenue enu OCBOECHUS MpOTrpaMMBbl obecrieunBaeTcsi  peuicHUEM
COOTBETCTBYIOLMX 3agad. [lpuopuTeTHbIMH 3ajadamMu OCBOEHHS Kypca «l'eomerpun» Ha
6azoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

dbopMHpPOBaHUE MPEJCTABICHHUS O TCOMETPUU KAaK YAaCTH MHUPOBOU KYJIBTYPhl U OCO3HaHHE €&
B3aHMOCBS3U C OKPYKAIOIUM MHPOM,;

dopMupoBaHUE MPEACTaBICHUS O MHOTOIpaHHUKAaX M TeJlaX BpAIIEHHS KaKk O BaKHEHIMX
MATEMATUYCCKUX MOJCIIAX, IIO3BOJIAKOIIIMX  OIIHUCBIBATH u Hn3ydyaTb  pPa3HBIC SABJICHU A
OKPYXKAIOLLETO MUPA;

dopMupoBaHME YMEHHS pAcllo3HaBaThb Ha uYepTexax, MOJEISIX M B pEaTbHOM MHpE
MHOI'OTpaHHHUKHU U TCJIa BpalICHU A,

OBJIAICHUC MCTOAAMH PCHICHHA 3aaa4 Ha IMOCTPOCHHUA Ha 1/1306pa>1<eH1/151x MPOCTPaHCTBCHHBIX
uryp;

(bOpMI/IpOBaHI/Ie YMCHUA ONCPUPOBATH OCHOBHBIMHU NOHATHSAMH O MHOTI'OIpaHHHKAaX M TEJIax
BpalllcHUA 1 UX OCHOBHBIMHA CBOFICTBB,MPI;

OBJIQZICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 33j7a4; (GopMUpPOBaHHE YMEHUS TPOBOIUTH
HCCJIOXKHBIC NOKA3aTCIbHBIC PACCYKACHUSA B XOAC PCIICHUA CTCPCOMCTPUYICCKUX 3a1aY U 3a/1a4 C
MMPAKTUYCCKUM COJACPIKAHHUCM;

pa3BUTHE HMHTEUICKTyaIbHBIX W TBOPYECKUX CHOCOOHOCTEH OOYyJarolMXxCs, MO3HABATEIBHOMN

AKTUBHOCTH, UCCIICAOBATCIBCKUX YMGHHﬁ, KPUTHYHOCTU MBIINUICHHW A,



(GopmupoBaHue  (QYHKIMOHAJIBHOM  IPAMOTHOCTH, PEJIEBAHTHOM  TICOMETPUU: yMEHHUE
pacro3HaBaTh MPOSIBIEHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAllUSX U MPH U3yYEHUU JIPYIUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMYIMPOBATH UX Ha 53bIKE I'€OMETPUU M CO37aBaTh
TEOMETPUYECKHE MOJEIU, INPUMEHATh OCBOCHHBIM T€OMETPUYECKUM amnmapar Uil peneHus
IPaKTUKO-OPUEHTUPOBAHHBIX 3ajja4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHbBIE PE3YIbTATHI.

OTnUYUTENFHOW 0COOEHHOCTHIO TPOrPAMMBI ABJISICTCS BKIIOUCHHE B KypC CTEPEOMETPUH B
Hayalie ero U3y4eHHus 3aJay, PellaeMbIX Ha YPOBHE MHTYUTUBHOTO MMO3HAHUS, U OMPeAeIEHHBIM
oOpazom opraHu3oBaHHas paboTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO H
MMPOCTPAHCTBCHHOTO  MBINUICHU, CTUMYIIUPYCT TMPOTCKAHHUC HWHTYHUTHUBHBIX IIPOLECCCOB,
MOTHUBHUPYET K JalbHEHIIEMY U3YUYEHUIO MTPEIMETA.

[Ipenqnourenue oTHA€TCSs HATMAAHO-KOHCTPYKTUBHOMY METOQY OOYd4eHHUs, TO €cCTh
TEOpEeTHUYEeCKWe 3HAHHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-IPAKTUUYECKOM
JesTeNbHOCTA. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHUM Yy YyJalMXcs B Kypce
CTEpPEOMETPUU MPOBOJUTCS 3a CUET PELLEHUs 3a/1a4 Ha CO3JaHue MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OMEpPHPOBAHHME MPOCTPAHCTBEHHBIMHU oOpazamu. Co3maHue oOpa3a MPOBOIUTCS C
OIOPOI Ha HAVISITHOCTb, & OTIEpUPOBaHUE 00Pa30M — B YCIOBHSX OTBJICUEHHUS OT HANISTHOCTH,
MBICJICHHOTO U3MEHEHUSI €r0 HCXOITHOTO COJCPKaHMUSI.

OcHoBHBIE  conepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 xmaccax:
«MHororpanHuKN», «lIpsMbIe U IIOCKOCTH B IPOCTPAHCTBE», «lena BpaleHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPaHCTBE». POPMHUPOBAaHHE JJOTHUYECKUX YMEHUH PACIPENEIAeTC HE TOIBKO
MO0 COJEpPKAaTeNbHBIM JIMHUSM, HO W 1O TojaM OOy4eHHs Ha YpPOBHE CpPEIHEro OOInero
00pa3zoBaHUS.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM

pe3yapTaTaM OCBOCHHUS paboyell MporpaMMbl, paclpee€HHBIM 0 TrojaM OOYydeHHS,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, dYTOObI OBJIAJIEHUE TEOMETPUUYCCKUMH TOHSATHSAMH U
HaBBIKAMHU OCYIIECTBIISIIOCH MOCIEIOBATEIIbHO M MOCTYIATENbHO, C COOIOJIECHUEM MPUHIMIA
MPEEMCTBEHHOCTH, 4YTOObI HOBBIC 3HAHUS BKIIOUYAINCH B OOIIyI0 CHCTEMY TE€OMETPUUYECKUX
MPE/ICTABICHUN OOYJaroNMXCsl, pacumpsisi U yriuyonss e€, oOpa3ysl MPOYHbIE MHOKECTBEHHBIS
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha n3ydyenue reometpuu oTBOoAUTCS 2 yaca B Henemo B 10 knacce u

1 gac B Henmemto B 11 wiacce, Bcero 3a ABa roga obydenus - 102 yueOHBIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMble U MVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIEC TOHATHUS CTCPCOMCTPUH. Tqua, npsAamMasd, ImiIoCKOCTb, IPOCTPAHCTBO. Ilonsarue
00 aKCHOMAaTHYECKOM IOCTPOCHUH CTCPCOMETPUMN: AKCHOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

BzauMHoe pacnoniokeHHe MpSMBIX B MPOCTPAHCTBE: MEpECEKaroIecs, napauieinbHble U
cCKpeumBamoonmecs npsMele. [lapannenbHOCT TPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
nmapajjiCJbHbIC NOPAMBIC B MNPOCTPAHCTBC, MaAPAJIJICIBbHOCTD TpéX MNpAMBIX; MMapaJllICJIbHOCTb
OpSMOM M IUIOCKOCTH. YTIBl C COHAIpaBJICHHBIMM CTOPOHAMH; YroJI MEXAy HpsMBIMU B
npoctpaHctBe.  [lapaienbHOCTh  MJIOCKOCTEW:  TMapajulesibHbIE  IUIOCKOCTH;  CBOWCTBA
napajuleNbHbIX IIockoctei. [lpocreiinme npocTpancTBeHHbIE QUIYPBI HA IIJIOCKOCTU: TETPA3P,
KyO, mapaisienenunesn; HoOCTPOCHNE CEUeHU .

[lepnieH IMKyIAPHOCTD MPSIMOX U IJIOCKOCTH: IIEPIIECH IUKYIIIPHBIE

IpsIMbIE B IIPOCTPAHCTBE, NPsAMBbIC MapAJIICIbHBIE U IEPIEHAUKYIAPHBIE K IIJIOCKOCTH,
[IpU3HAK NEPIEHIUKYIIPHOCTH IPSAMOUM U IJIOCKOCTH, TEOpPEMa O MPSIMOW IEPIEHIUKYIIPHON
IIJIOCKOCTH. YTIIBI B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO; IBYTPAHHBIN YIOJ,
JUHEWHBINA yroja ABYIpaHHOrO yria. lIeprneHauKyiIssp M HAaKIOHHBIE: PACCTOSAHHME OT TOYKHM M0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM 10 IJIOCKOCTH, MNPOEKUUS (GUIypsl HaA IIOCKOCTb.
IlepnieH AU KYIAPHOCTD IJIOCKOCTEN: NPU3HAK MEPICHAUKYIAPHOCTU ABYX ILIOCKOCTer. TeopeMa
0 TPEX MEPIEH IUKYIIAPAX.

MHOrorpaHHuK#u
Iousarue MHOTOIpaHHUKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PaHHHKA,

BBIIIYKIIBIE W HEBBINYKIbIE MHOTOTPaHHMKHM; pa3BEPTKa MHororpaHHuka. Ilpusma: n-
yroyibHas MpHU3Ma; TPpaHd U OCHOBAHMS MPU3MBI; MpsMas W HAKIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAsE MOBEPXHOCTh Ipu3Mbl. [lapamnenenunen, NpsMOYroJbHBIM NapajuleIenuIle] U €ro
cBoiictBa. [lupamupaa: N-yronbpHas mupamMuia, TpaHH W OCHOBAaHUE MUPAMUIBI, OOKOBas M
IIOJIHAsl OBEPXHOCTh NUPAMHUJIbI; IPAaBUIIbHAS U yCE€YEHHAs MUpamMuia. DJIEMEHTHl IPU3Mbl U
nupamupsl. [IpaBuabHble MHOTOTPAHHUKH: TIOHATHE IPaBUIIBLHOTO MHOTOTPaHHUKA; TpaBUJIbHAS
npu3Ma W TpaBWIbHAs MNUPaMHUIa; NpaBUJIbHAS TPEYroJibHAas NHUPAMHUAA M TPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHue O mNpaBHIBHBIX MHOTOTPAHHHUKAX: OKTadAp, AOACKadAp U
ukoca’ip. CedeHus MpU3Mbl U MUPAMUIBI.



Cummerpuss B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOM, IJIOCKOCTH.
DJieMeHThl CHMMETPHUH B TUpaMuJax, napajuieJenuie1ax, NpaBuJIbHbIX MHOTOIPDaHHHUKaX.

Beruncnenue 31eMEHTOB MHOTOTPAaHHHWKOB: péOpa, auaroHanu, yribl. [lmomans 60koBoH
IIOBEPXHOCTU M IIOJHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, ILIOLIAJL OCHOBAHUM, TEOpeMa O
OOKOBOI TOBEPXHOCTH MpsMON mpu3Mbl. [nomans GOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
NPaBWIBHOW MHUPaMHIbI, TEOpEMa O IUIOMRAN yced€HHOW mupamuabl. [loHstne 006 00bEMe.
O0BEM nupamMuIbl, TPU3MBI.

[logo6ubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOURASIMH TTOBEPXHOCTEH,

00BbEMaMU OTOOHBIX TEI.

11 KJIACC

TeJia Bpame Hus

[unuuapuyeckas TMOBEPXHOCTb, OOpa3ylole UIUHIPUYECKOM TOBEPXHOCTH, OCh
HUJMHIpUYECKO moBepxHoCcTU. [unnHap: ocHOBaHMS U OOKOBAasi MOBEPXHOCTh, OOpasyrouas 1
OCB; TIOIIAIh OOKOBOM M TIOJIHON TOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00Opa3ylole KOHHYECKOH ITOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYEeCKOM moBepxHocTH. KOHYyC: OCHOBaHHME M BeplIMHA, OOpasyiolas U OCh; IUIOLRAIb
OOKOBOM M IOJIHOM IMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolllMe U BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa m mmap: meHTp, pamuyc, AUaMeTp; IUIOIRAb MOBEPXHOCTH cgepbl. B3anmHoe
pacnofyiokeHue cepbl U III0CKOCTH; KacaTelbHasl III0CKOCTh K cdepe; MIouaab chepbl.

N300pakeHne Ten BpalleHUs Ha MJI0CKOCTH. Pa3BépTka nunnHapa u
KOHYCa.

KoMOuHanuu Ten BpallleHHWss ¥ MHOTOTPaHHHMKOB. MHOTOrpaHHUK, OMUCAaHHBIA OKOJIO

cdepsl; cdepa, BIHCAHHAS B MHOTOTPAHHUK, UJIH TEJIO BPALICHUS.



[lonsitue 06 o00bEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPsSIMOYTOJILHOTO Tapajienenumnena U cieactsus u3 He€. O0bEM muiauHapa, konyca. O0bEM
mapa U miaomaab cqepsl.

[MomoOubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKAY ILIOIMAIIMH TTOBEPXHOCTEH,
00BpEMaMH OTOOHBIX TE.

Ceuenus wnwiMHApa (MapasielbHO W MEPHEeHIUKYISIPHO OCH), CEYEeHHS KOHYca
(mapaJiiesnibHOE OCHOBAHUIO M MIPOXOJISIIEE Yepe3 BEPIIMHY), CeUeHHUs Iapa.

BekTopbl U KOOPIMHATHI B IPOCTPAHCTBE
Bekrop Ha miockoctu u B npoctpaHcTBe. ClokeHHEe U BBIYUTaHUE

BEKTOpPOB. YMHOXXEHHE BEKTOpa Ha 4uclo. PasnoxkeHue Bekropa IO  TpéM
HEKOMIUIaHAapHbIM BekropaMm. IlpaBuno mnapamnenenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHCHUEM IpaBUJI JEUCTBUH C Bekropamu. lIpsMoyrosbHass cucreMa KOOpAHMHAT B
npocrpanctBe. Koopamuartel Bekrtopa. Ilpocreiinme 3agaum B KOOpAMHATaX. YIOJI MeEXIy
BekropamMu. CKalsipHOE NPOU3BEINCHUE BEKTOPOB. BplumcieHue yriaoB MexIy NpsAMbIMH U

IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJI IIPU PEIICHUN F€OMETPUYECKUX 3aa4.
INTAHUPYEMBIE PE3YJIbTATDBI

JIMMHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mnpeamera «MaTtemaTuka
XapaKTepU3YyIOTCS:

I'pasxk1aHcKoe BOCIIUTAHUE
c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKOUN MO3UITUN 00YJAFOIIETOCs KaK

aKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCUICKOrO OOLIECTBAa, IPEJICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS pPa3NUYHBIX CTPYKTYp, SBICHHUH, MpoLEIyp
rpakAaHCKOro ooOmecTBa (BbIOOpPHI, OHNPOCHI M 1p.), YMEHHEM B3aWMOJEHCTBOBAaTh C
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DyHKIUSAMH U Ha3HAYEHHUEM.

HanI/IOTI/I‘Ie CKO€¢ BOCIIMTAHHC:

c(OpMHUPOBAHHOCTBHIO POCCUICKON Tpa)KIaHCKOM MICHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAIIEMY POCCUMCKOM MAaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM



POCCHUICKHX MAaTeMaTUKOB M POCCUMCKON MaTEMaTHUYECKOM IIKOJIbI, K HCIIOJb30BAaHHUIO ATHX
JOCTH)KEHUH B PYIUX HAayKaX, TEXHOJIOTHUSX, chepax IKOHOMHUKH.

I[yXOBHO-HpaBCTBe HHOTO BOCIIMTAHUA

OCO3HAaHMEM [JyXOBHBIX IICHHOCTEH POCCHICKOTO Hapona; Cc(GOpMHUPOBAHHOCTHIO
HpPaBCTBCHHOI'O CO3HAHUS, STUYCCKOTO MOBCACHNM A, CBA3AHHOIO C NPAKTUICCKUM IPUMCHCHUCM
JNOCTHDKEHUW HAYKd M JICSTENBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIaJa B MOCTPOCHUE
YCTOMYMBOTO OYIyIIEro.

JcTeTHYECKOEe BOCIIUTAHME

JCTETUYECKUM  OTHOUICHHMEM K  MHpPY, BKIKOYas  OCTETHUKY  MaTeMaTH4EeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a/Jay, pEIIeHHUH, pacCyKIeHUH; BOCIPUUMUYUBOCTBIO K
MAaTCMATHYCCKUM aCIICKTaM Pa3JIMYHBbIX BUAOB HCKYCCTBA.

Pusnueckoe BOCIUTAHHUE:

C(i)OpMI/IpOBaHHOCTBIO YMCHUA TPUMCHATb MATCMATHYCCKHMEC 3HAHHA B HHTCPECAX
3I0POBOTO U OE30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO

OTHOHICHUA K CBOEMY 3JOPOBBIO (3,[[OpOBOC IIMTAaHHUC, CGaJIaHCHpOBaHHBIf/'I PECKUM 3aHSATHH
U OTAbIXa, pErylsipHasd (I)I/ISI/I‘ICCKaH aRTI/IBHOCTL); (1)I/I3I/I‘IGCKOFO COBCPUHICHCTBOBAHMUS, IIPU
3aHATHAX

CIIOPTUBHO-03/I0POBUTEIHHON I€ATENBHOCTHIO.
TpynoBoe BocnuTaHue:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTU TPYIOJIIO0US;

MHTEPECOM K pasnu4HbIM cdepam MNpodeccuoHanbHONU JesITeIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOH M €€ TPHUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp OymyIeit
HpO(i)CCCI/II/I H PCaJIN30BbIBATH CcOOCTBEHHBIE KU3HEHHEBIE I1JIaHBbI, TOTOBHOCTBIO U CIIOCOOHOCTBIO
K MaTeMaTH4YeCKOMYy OOpa30BaHHI0 U camMooOpa3oBaHUI0 Ha MPOTSHKEHUU BCEH IKU3HU;
TOTOBHOCTBIO K AKTMBHOMY YYacTUIO B PEIIEHUM MPAKTUUYECKUX 3aJauy MaTeMaTH4ecKoi
HaIpaBJICHHOCTH.

9Ko0J10rnuecKoe BOCIUTAHME

C(i)OpMI/IpOBaHHOCTI)IO 9KOJIOTHYECKOH KYJIbTYpbl, IOHHMAHHCM BJIMAHUA COLMAJIBHO-
HPKOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE HPUPOJHOM U COLMAIbHOW Cpelbl, OCO3HAHUEM
rMo0aNbHOTO  XapakTepa JKOJOTMYECKHMX MpoOJeM; OpUeHTalued Ha NpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUU JUIsl pelleHUs 3aJad B 00JacTU OKpYKalollel cpejibl, MIaHUPOBAHUS
MOCTYIKOB Y OLIEHKHA UX BO3MOKHBIX MMOCIEICTBUM I OKPYKAIOILEH CPEIbI.



LleHHOCTH HAYYHOT'0 TO3HAHMSI:
CcOPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKd U OOIIECTBEHHOW NPAKTUKU, MOHUMaHUEM
MaTEeMaTHYECKOM Haykd Kak cdepbl YeIOBEYECKON MCSATENbHOCTH, STaloB e pPa3BUTHSA U
3HAYMMOCTH JIJIS1 Pa3BUTHS LIMBUJIN3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMATUYECKOU
KyJIbTypOM KaK CpEACTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO OCYILIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENBbCKYIO JCSITEIIbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ylibTaThl OCBOSHUS MPOTPaMMbI ydeOHOTO TipeaMeTa «MaTeMaTruKay
XapaKTepHU3yITCs OBJIAJEHNEM VHUBEPCATLHBIMHA HO3HABAMEIbHBIMU OeliCTNEUAMU,
VHUBEPCANIbHBIMU — KOMMYHUKAMUBHbIMU — OCUCMBUSIMY,  VHUBEPCATLbHLIMU — Pe2YISIMUSHbIMU
oeticmeusmu.

1) Vuueepcanvnvie noznasamenwvusle Oeticmsus, obecneuusaom

2) opmuposanue 6a306bIX KOCHUMUBHBIX NPOYECCO8 0OYUAIOWUXCSL (0C80EHUE MEM 0008
NO3HAHUSL  OKPYJCAIOWje20 Mupda, NnpuUMeHeHue JN02U4ecKUx, Uccie008amenbekux
onepayutl, ymenuii pabomams ¢ ungopmayueti).

Ba3oBble Jormyeckue JecTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXIy TOHATHAMHU; (POPMYJIUPOBATH OIPEIACICHUs IOHATHH; YCTaHABJIWBATh
CYIICCTBEHHBIN MPHU3HAK KIacCH(PUKAIMU, OCHOBAHUS I O0OOIICHUSI M CPABHCHU S, KPUTCPUU
MPOBOJMMOTIO aHAJIN3A;

BOCIIPpUHUMATH, (OPMYIUPOBATh W  MPEOOpPa30BBIBATH CYXKACHHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIC, STUHUYHBIC, YACTHBIE U OO E; YCIOBHBIE;

BBISIBIIATh MATEMATUUECKIE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOpEUHS B (JaKTax, JaHH bIX,
HaOMIOJCHUSX W YTBEPXKACHUSX; MpeajaraTb KpUTEPUH IS BBISBICHHUS 3aKOHOMEPHOCTEH M
MPOTUBOPEUUIA;

JIe7aTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX W HMHJIYKTHUBHBIX
YMO3aKIKOYEHUH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITEIBHO JIOKAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUHN (IpsiMble U OT
IPOTUBHOIO), BBICTpAaUBaTh apPryMEHTALUIO, NPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;
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BBIOMpATh CIOCOO peIieHHs ydeOHOW 3amadyu (CpaBHHBATh HECKOJBKO BapHAHTOB PEINCHUS,
BBIOMPATh HanboJee MOIXO MM C YIETOM CAaMOCTOSTENBHO BBIICJICHHBIX KDUTEPUEB).

ba3zoBble ucciaeaoBare/IbCKHe AeCTBHA:

HCIIOJI30BAaTh BOIMPOCHI KAaK WCCIEAOBATCIBCKHI WHCTPYMEHT TO3HAHUS, (OPMYITHPOBATH
BOIPOCHI, (DMKCHUPYIONME MPOTHBOpPEUYHE, NPOoOJIeMy, YCTaHABJIMBAaTh HCKOMOE H JAHHOE,
GopMHpPOBATh TUIIOTE3Y, APTYMEHTHPOBAThH CBOO IMO3UIIMI0, MHECHUE;

MIPOBOJIUTH CAMOCTOSTEIILHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHHE 110 YCTAHOBIICHUEO
OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IPOIECCa, BBISBICHUIO 3aBUCHMOCTEH
MEXTy 00ObEKTaMH, SIBJICHHUSIMH, IPOIECCAMU;

CaMOCTOSITEIBHO (OPMYTHPOBATH OOOOLICHHUS M BBIBOJBI 1O pe3ylbTaTaM IPOBEAEHHOIO
HaOJTI0ICHU S, HCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH TMOJYICHHBIX PE3y/IbTaTOB, BEIBOJIOB H
0000IIEHH;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIJIBUIATH MPEAMOIOKCHUS O €ro
paBBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JICUIIUTHl MHGPOPMAIIMHU, JAHHBIX, HEOOXOAMMBIX Ui OTBETa HA BOMPOC U I
peleHus 3a1a4u;

BbIOMpaTh ~ MHGOpPMAIIMI0O U3  HCTOYHUKOB  pa3IMYHBIX  TUIIOB,  AHAIU3UPOBATh,
CHUCTEMaTH3UpPOBAaTh M HMHTEPHPETUPOBATH HMHGOPMALMIO PA3IMYHBIX BHUJIOB M (QoOpM
MPEICTaBIICHUS;

CTPYKTYpHpOBaTh WH(OpPMAIMIO, MPEACTABIATh €€ B PA3TMYHBIX (OopMax, MIUTIOCTPUPOBATH
rpaduyecKu;

OLIEHUBATh HAI&KHOCTh NH(OPMALIMY IO CAMOCTOATEIHHO C(HOPMYIHMPOBAHHBIM KPUTEPHSIM.

3) Vhuusepcanvhvle KOMMyHUKamueHbwle Oelicmausi, 0becneuusaiom
4)  chopmupo8anHoCmb COYUATLHBIX HABLIKOE 00YYAIOUWUX CS1.

O0menue:

BOCIITPUHUMATDH U q)OpMy.]'II/IpOBaTI) CYXKACHHUA B COOTBETCTBUU C YCIIOBHUAMHU U LCIISIMHA O6HIGHI/I5[;
SCHO, TOYHO, I'PpaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHSA B YCTHBIX U IMUCbMCHHBIX TCKCTaXx,
JIaBaTh MOSICHEHHS M0 XOJIy PEIlieHHs 3a/1aui, KOMMEHTUPOBATH IOJYYeHHBINH PE3yNbTaT;
B Xoie OOCYXKICHMs 3alaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbI, ITPOOJIEMBI,
pemaeMoi/’I 3aJa4u, BBICKA3bIBATb HWACHU, HALCICHHBIC HAa IMOWCK PCHICHUA, COIMOCTABJIATL CBOU
CYKICHHUS C CYXKICHUSAMH JPYTHX YJaCTHHUKOB IHAJIOTa, OOHAPYKUBATh PAa3IU4YHUE U CXOJCTBO
NO3ULINI; B KOPPEKTHOH (opme (HOpMyIHpOBaTh Pa3HOITIACHUS, CBOU BO3PAKEHUS;
IPEACTAaBIIATh PpE3YAbTAThl PELICHHUS 3aadyd, OKCIEPUMEHTAa, WCCICIOBAHUSA, IPOEKTa;
CaMOCTOSITEIBHO ~BbIOMpaTh (opMaTr BBICTYIUIGHHS C€ Y4€TOM 33/a4  MPE3CHTAUUH H
0coOeHHOCTEH ayJUTOPUH.

CoTpyaHuyecTBo:
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NOHMMAaTh W HCIOJb30BaTh MPEUMYILECTBA KOMaHIHOM M MHAMBUIYaJIbHOH paboThl MHpH
pelieHnn y4eOHBIX 3aJay; IMPUHMMATh 1€1b COBMECTHOM J€ATENbHOCTH, IIJIAHUPOBATh
OpraHU3aI[MI0 COBMECTHOM paboThl, paclpeaesisTh BUAbI padoT, IOTOBAPHBATHCSA, 00CYXKIATh
IPOLECC U Pe3yiIbTaT paboThl; 0000IATE MHEHUS HECKOIBKUX JIIOJIEH;

ydacTBOBaThb B TIPYNHOBBIX QopMax paboTel (0OCyxkneHus, OOMEH MHEHMH, «MO3rOBble
IITYPMbI» M HWHBIE); BBHIMOJIHATH CBOIO YacTh PabdOTHl M KOOPAMHUPOBATH CBOM JCHCTBHS C
JPYTUMHU 4WIEHaMH KOMAaH/]Ibl; OLIEHMBAaTh KaueCTBO CBOET0 BKIaJa B OOLMN HPOAYKT IO
KpUTEpUsM, cHOPMYIMPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBHUSL.

3) Vuueepcanvuvie pecynsamuenuvie oeticmaus, obecneuusarom Gopmuposanue cmblCl08biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmszanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIeHUS 3a7jauu, BIOMPATh CIIOCO0 peleHusl ¢ yUETOM
UMEIOIIMXCSL PECYPCOB U COOCTBEHHBIX BOZMOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BApUAHTHI PEUICHUH ¢ y4ETOM HOBOM HH(POPMAIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMM I103HABATEJIbHOW peqUIeKCMM KaK OCO3HAaHUs COBEpLIAEMbIX ACHCTBUH U
MBICIIMUTEIBHBIX ~ MPOLECCOB, MX  PpEe3ylbTaToB; BIAJAETh CIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJISL IIPOLIECCa U pe3ynbTaTa PEIeHUs] MaTEMATUUECKON 3a1a4u;

NpENBUACTh TPYOHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IIPH pELICHHM 3ala4d, BHOCHUTH
KOPPEKTUBBI B JESTEIbHOCTH Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAlJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUIM, OOBSICHATH MPUYMUHBI JOCTUXKEHUS UITU
HEJOCTHIKEHUSI  Pe3yJbTaTOB  JEATEIBHOCTH,  HaXOoJUTh  OMMOKY, J1aBaThb  OLIEHKY
IpUOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIbTATDBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMMU: TOYUKA, IIpsAMas, IMJIOCKOCTb.
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HpI/IMCHflTI: AKCUOMBbI CTCPCOMCTPUU U CIICACTBHA U3 HUX IPU PCHICHUU TCOMETPHUUCCKUX
3aj1a4.

OHepI/IpOBaTB IIOHATUSIMMU . HapaJIJIeJIBHOCTB " HepHeHHI/IKyJISIpHOCTB HpSIMBIX "
IJIOCKOCTEMN.

KnaccuguuupoBars B3aMMHOE pacOJIOKEHHE MPSAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE.
OrnepupoBaTh MOHATUSAMU: ABYIPaHHBII Yroj, rpaHu ABYIPAHHOTO

yria, pedpo JBYIpaHHOIO YIJIa; JIMHEHHBIM yros JABYIPaHHOIO yIjia; IpagycHas Mmepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTb MOHATUSIMHU: MHOTOTPAHHMK, BBINYKIBIA M HEBBITYKIbIH MHOTOTPaHHUK,
3JIEMEHTBI MHOTOTPAHHHUKA, IPaBUIbHBI MHOTOIPAHHHUK.

Pacnio3HaBath OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (MMMpaMHJIA; MPU3MA, MPSMOYTOJIbHBIN
napajieJenumnes, Kyo).

KnaccupuuupoBarb MHOTOTpaHHUKHM, BbIOMpas OCHOBaHMS JUid  KIacCHUKAIUU
(BBITYKJIBIE ¥ HEBBIMTYKIIbIE MHOTOTPAHHUKH , TPABUIIBLHBIE

MHOTOTPaHHUKH; TIPSIMbIE U HAKIIOHHBIC MIPU3MBI, TapAIICIICTTHIIC B ).
OrnepupoBaTh MOHATUSAMU: CEKYIAsI TJIOCKOCTh, CEY€HHE MHOTOTPAHHUKOB.
OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUEHU N, UCIIONB3YS METO/ CIIE/I0B.

CtpouTh ce4eHHs] MHOTOIPAHHUKOB METOAOM CJEJIOB, BBINOIHATH (BBIHOCHBIE) IIOCKUE
YEepTEeXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3aJa4r Ha HaXO0XKACHHUC IrCOMETPUUCCKUX BCIIMYUH 110 06pa3uaM HJIK aJITOPpUTMaM,
NpUMCHSAA HU3BCCTHBIC AHAJIMTUYCCKHUC MCTOABI IPHU PCHICHHUH CTAHAAPTHBIX MATCMATHUUYCCKHUX
3aJa4 Ha BBIYHMCIICHHUC paCCTOSIHI/Iﬁ MCXKAY ABYMS TOUYKAMU, OT TOYKH OO Hp}IMOP’I, OT TOYKH 1O0
IIJIOCKOCTHU, MCIKAY CKPCHMBAONMMHUCA IIPAMBIMHU.

Pemate 3aaun Ha HaX0XKJEHHE TEOMETPUUECKUX BEJIMYMH 10 00pa3laM Ui ajJropuTMaM,
IIPUMEHSS. U3BECTHBIC AHAIUTUYECKUE METOAbl IIPU PEIUCHUU CTAHAAPTHBIX MAaTEMaTHYECKUX
33a4 Ha BBIYMCICHUE YIVIOB MEXKIY CKPEHMBAIOUMMHUCS IPSAMBIMH, MEXIy MPSIMOH U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU, JIBYIPaHHBIX YIVIOB.
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Bbruncnsats 00bEMBI U IJIOIIAIM TOBEPXHOCTEW MHOTOIPAHHUKOB (IIpU3Ma, MUpaMuia) ¢
npuUMeHEeHHeM (OpMyJ; BBIYUCIATH COOTHONICHUS MEXAY IUIOMIAJSIMUA TOBEPXHOCTEH,
00bEMaMHU 1MO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMU: CAMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH; IEHTP, OCh U MJIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnexath, mpeoOpa3oBhIBATE M MHTEPIPETUPOBATh WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, MpeACTaBICHHYIO Ha YepTeXax U PUCYHKAX.

HpI/IMeHHTB TCOMETPHUUCCKUC q)aKTBI UL peIICHUA  CTCPCOMETPUUCCKUX  3a1a4,
npearojiaratonmx HECKOJIbBKO IaroB pCeliCHUsdA, €CIIM YCJIOBUA NPHUMCHCHHUA 3allaHbl B SIBHOM

dopme.

[IpumeHATs IpoCTEMME MPOrPaMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHHUKAIlHOHHBIE
CHUCTEMBI IIPU PEILCHUN CTEPEOMETPUUECKUX 3aad.

[IpyBoauTH DpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPDHOCTEH B IIPUPOAEC M IKHU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJMyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATHh pEajbHbIE CUTYyallUH M
NPUMEHSTh  W3Y4YEHHbIE [OHATHSA B  IIPOLECCE IMOUCKA PEIIEHHUS  MaTeMaTUYECKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJACIUPOBATH PEATbHBIC CHUTYaIlUH Ha S3bIKE T€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJIEIN C HMCIIOJb30BAHUEM TE€OMETPUYECKUX MOHATUN U TEOPEM,
amnrmapara anreOpbl; pelaTh MPakTHYeCKUue 3a/1a4M, CBSI3AHHBIE C HAX0XKICHUEM TEOMETPHIECKUX
BEJIIMYMH.

11 KJIACC

OmnepupoBarb MOHATHSAMMU: LUJIMHIpUYecKast IIOBEPXHOCTb, oOpazyronme
UIMHAPUYECKON MTOBEPXHOCTH; IUIMHAP; KOHUYECKAsl TOBEPXHOCTH, 00pa3yIolme KOHMUECKOH
MOBEPXHOCTH, KOHYC; cpeprueckasl MOBEPXHOCTb.

PacrioznaBats Tena BparieHus (UIWHIP, KOHYC, cdepa U 1map).
OOBSICHATH CIIOCOOBI MOTYYEHUS TEN BPaIlCHUS.

KJIaCCI/I(I)I/ILII/IPOBaTB B3aMMHOC PACITIOJIOKCHUEC C(I)CpLI " IIJIOCKOCTH.
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OHGpI/IpOBaTI) IIOHATUAMMU IH&pOBOfI CEIMCHT, OCHOBaHHWEC CCEIrMCHTA, BbBICOTA CCIMCHTA,

APOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bobruucasts 00bEMBI M TUIOMAAM TOBEPXHOCTEH TeJl BpallCHUS, T€OMETPUUYECKUX Tell C
npuMeHeHueM GopMyII.

OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHUK, BIIMCAHHBI B cdepy U ONMMCAHHBIH OKOJIO
cdepsl; chepa, BIIMCAaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAILCHUSL.

BeI14ucisars cCOOTHOIICHU S MCXKAY IJIOMAAsAMU HOBCpXHOCTCﬁ u
00BEéMaMu HO,Z[O6HLIX TCII.

N3o0paxare wu3ydaeMble (GUTYpbl OT PYKd M C TPUMEHEHHEM IPOCTHIX YepTEKHBIX
UHCTPYMEHTOB.

BeInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXy, COOKY, CHH3Y; CTPOUTb CEUEHMsI TEJl BpaILCHUSI.

W3Bnekatb, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH HH(OPMAIUIO O

MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, WPEACTaBICHHYI0O Ha 4YepTexax M
pHUCYHKaXx.

OrnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BbIONHATE ACHCTBHS CIOKEHHUS BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YU CJIO, OOBICHATh, KAKKMU CBOMCTBAMHU OHU 00J1afalioT.

[IpuMeHATh mpaBUIIO NapaJljIeenuIIea.

OnepupoBaTh MOHATUAMU: JIEKAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOYNb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpA, YrOJI MEXKIY BEKTOpPaMH, CKaJSIpPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOpPA HAa YUCIIO, YTOJI MCKIAY BCKTOpaMU,
CKAJAPHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 IBYM HEKOJUIMHCAPHBIM BCKTOPAM.

3aI[aBaTb IJIOCKOCTb YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpANHAT.

HpI/IMeHSITB ICOMETPUYCCKUC q)aI(TBI il peiCHUuA  CTCPCOMCTPHUYCCKUX  3a4a4,
Impeamnojaratomyx HECKOJBKO IIAaroB pEHICHUA, €CIHW YCIIOBUA NPUMCHCHUA 3aJlaHbl B SIBHOM

dopme.

Pemats HpOCTCfIHIPIG rCOMECTPHUUCCKUEC 3a/la4yr Ha MPUMCHCHUEC BEKTOPHO-KOOPANHATHOIO
MECTOAA.
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Pemats 3aJa4id Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOIIICHUHN U HaX0XJICHHUC
TCOMCTPUYCCKUX BCIUYUH I10 06pa311aM WM aJITOpUTMaM, IMMPUMCHASA U3BCCTHBIC METOAbI IIPU
pPCHICHUN CTAHAAPTHBIX MATECMAaTUYICCKUX 3a/1a4.

[IpumensaTy mpocrelilie NpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHCTEMBI IIPH PEIIEHUH CTEPEOMETPUUECKUX 3aad.

[lpuBomuTh mNpUMEpPhl MaTEeMAaTUUYECKMX 3aKOHOMEPHOCTEH B TMPUPOJE U >KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpumeHATh, TOJTydeHHBIC 3HAHUS Ha TPAKTHKE: aHATM3UPOBATH PEAbHBIC CUTYAllUH M
NPUMEHSTh  HM3ydeHHBIE TIOHATHUS B  TPOIECCe TOMCKA PEIICHUs MaTeMaTHYECKH
cOpMyITHPOBAHHONW MPOOIEMBI, MOJEIHPOBATH pPEaJTbHBIC CUTyallMU Ha SI3bIKE TEOMETPHH,
McCIeA0BaTh MOCTPOCHHBIE MOJETU C MCIIOJIb30BAHUEM T€OMETPUUYECKHX MOHATUM M TEOpEM,
anmnapara ajnreOpbl; pelaTh NpakTHYeCKue 3a/1a4k, CBSI3AHHBIE C HaX0KJICHUEM T€OMETPUUECKUX

BEJIMYHH.
TEMATHYECKOE IINITAHUPOBAHUE
10 KJIACC
Ne n/m HanmeHoBaHue pa3aenoB U TeM MPOrpaMMbl
Bcero Kontpou
1 BBenenue B crepeoMeTpuio 10
2 [psiMple 1 MIIOCKOCTH B IpocTpaHcTBe. [lapamienbHoCTh NPpsAMBIX U TIIOCKocTe 12
3 [leprieH TUKyISIPHOCTD NMPSAMBIX U IJIOCKOCTEH 12
4 VYTiIBI MEXIy TPSAMBIMH U TUIOCKOCTSIMH 10
5 MHororpaHHUKH 11
6 O06BEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEHME: CeUEeHU S, PACCTOSIHUS U YTIIBI
OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
11 KJIACC
Ne n/mt HanmenoBaHue pa3aenoB U TEM MPOrpaMMbI KonuuectBo

Bcero  KonTponbHbIE pabOTHI

1 Tena BpameHus 12

2 OOBEMEBI TET 5 1
3 Bekropbl 1 KoOOpAMHATHI B POCTPAHCTBE 10 1
4 [ToBTOpenue, 0000IIeHUE, CHCTEMAaTH3AIM S 3HAHUH 7 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 3
MOYPOYHOE INTAHUPOBAHUE

10 KJIACC

Ne Tema ypoxa
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OCHOBHBIE TOHATHS CTEPEOMETPUHN: TOUKA, MPsIMasi, JIOCKOCTh, TpOCcTpaHcTBO. [IpaBuna
M300paKeHMsl Ha pUCYHKaX: M300pakeHHUsI MIIOCKOCTEN, MapaJljIeNIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

Ilonsgrus: MMEPECCKAIOMMECA TTIIOCKOCTH, IEPECCCKAIOIIMECA ITpsAMad U IMIOCKOCTh
IlonsTus: NMEPECCKAIOMIMECA TTIIOCKOCTH, IEPECCKAIOIIMECA IIpsAMad U IMIOCKOCTh

3HAKOMCTBO ¢ MHOTOTPaHHHUKaMH, N300pa’keHNe MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha MPOEKIMOHHBIX
yepTexax

HauanbHble cBefieHHs 0 KyOe U MUpaMu/Jie, X pa3BEPTKU 1 Mojienn. CeueHrsi MHOTOTPaHHHUKOB
HauanbHble cBefieHHS 0 KyOe U MUpaMU/Ie, X pa3BEPTKU 1 Mojienu. CeueHusi MHOTOTPaHHHUKOB

IlonsaTre 06 akCHOMaTUYECKOM IMMOCTPOCHHUH CTCPCOMETPUU AKCUOMBI CTCPCOMETPUHU U CIICACTBUA U
HHUX

[onsTHE 00 aKCHOMATUYECKOM TOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U
HUX

[TousTre 00 aKCHOMATUUECKOM MOCTPOCHUU CTCPCOMCTPUUN: aKCUOMbBI CTCPCOMECTPHUUA U CIICACTBUS U
HHUX

[TousTre 00 aKCHOMATUUYECKOM IOCTPOCHUU CTCPCOMCTPUUN: aKCUOMbBI CTCPCOMECTPHUHA U CIICACTBUS U
HHX

BzanmHOe pacrnosioxeHue NpsiMbIX B IIPOCTPAHCTBE: TIEPECEKAIONIMECs, TTapalIeIbHbIC U
CKPEIMBAOIIMECS MPSMbIC

IlapannensHOCT MPSAMBIX U TUIOCKOCTEN B IPOCTPAHCTBE: apAJUIEIbHBIE IPSMBIE B IIPOCTPAHCTBE;
NapaJIIEIBbHOCTD TPEX MPAMBIX

[TapannenpbHOCTh TPSAMBIX U INIOCKOCTEH B MPOCTpaHCTBE: [lapanmienbHOCTh MPSMON M TIIIOCKOCTH
VYTibl ¢ cOoHanpaBJIE€HHBIMU CTOPOHAMHU

VYron Mexay npsMbIMU B TPOCTPAHCTBE

VYron Mexay npsSMbIMU B TPOCTPAHCTBE

[TapamienbHOCTh MJIOCKOCTEN: MapaJyIeIbHbIE IOCKOCTH

CBoiicTBa nmapamieabHbIX IJIOCKOCTEN

[pocrteiinme mpocTpaHCTBEHHBIE GUTYPHI HA IIOCKOCTHU: TETpadIp, KyO, mapauieNenumne;t
[TocTpoenue ceueHuii

[TocTpoenue ceuenunii

KonTponrsnas padota o teme "[IpsMbie 1 MIOCKOCTH B TpOocTpaHcTBe. [lapannenbHOCTh TPSMBIX U
TIocKocTen"

[lepnieH IUKyIAPHOCTD MPSIMOM U TIJIOCKOCTH : TEPIIEH IUKYJISIPHBIE IIPSMBIE B IIPOCTPAHCTBE
IIpsiMble napajuienbHbIC U NIEPIIEHAUKYIIAPHBIE K INIOCKOCTH
[Ipsimble napajuienbHBIE U IEPIICH AUKYIIAPHBIE K INIOCKOCTH

[Ipu3HaK neprneHuKyIIPHOCTH IPSMOU U INIOCKOCTH
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Tema ypoka

IIpu3HaK neprneHauKyIIPHOCTH IPSMOU U INIOCKOCTH
Teopema o mpsAMON NMEPHEH IUKYISIPHOMN TNIOCKOCTH
TeopeMa o mpsMOH MEepHEH IUKYISIPHOMN TIIOCKOCTH
Teopema 0 npsIMON MEPIEHAUKYISIPHON IJIOCKOCTH

HepHeH,Z[I/IKyJ]ﬂp 1 HAKIIOHHBIC: PACCTOSIHUC OT TOUKU 10 IJIOCKOCTHU, PACCTOSAHUC OT HpﬂMOfI a0
IIJIOCKOCTHU

HepHeHI[I/IKy.]'IHp H HAKIIOHHBIC: PaCCTOAHUC OT TOYKU 0 ITIJIOCKOCTU, pACCTOSAHUEC OT HpHMOﬁ a0
IIJIOCKOCTHU

Hepr[equ/IKymIp N HAKIIOHHBIC: PACCTOSAHUC OT TOUKHU 10 IJIOCKOCTHU, PACCTOSAHUC OT HpHMOﬁ A0
IIJIOCKOCTHU

HepHeH,Z[I/IKy.]'IHp M HAKIIOHHBIC: PaCCTOSAHUC OT TOYKU 0 ITIJIOCKOCTU, PACCTOSAHUC OT HpHMOﬁ a0
IIJIOCKOCTHU

VYIiibl B IPOCTPAHCTBE: YIOJI MEXKY MPSMOM U MIJIOCKOCTBIO

JIBYTpaHHBIN yroJl, JIMHEWHBIHN yroyl IBYTPAHHOIO yria

JIBYrpaHHBIN yroJ1, JMHEWHBIN Yroji ABYTPaHHOIO YIVIa

[lepnieH IMKyIApHOCTD IUIOCKOCTEN: MPU3HAK MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN
[lepnieH IMKyISpHOCTD IUIOCKOCTEN: MPU3HAK MEPIIEHANKYISIPHOCTH JBYX IJIOCKOCTEMN
IleprieH IMKyISIpHOCTD IUIOCKOCTEN: MPU3HAK NEPIIEH IUKYIIPHOCTH ABYX MIIOCKOCTEN
TeopeMa 0 TpEX MepIIEH IUKYIISIpax

Teopema o TpEX mepneHuKyIsapax

Teopema o TpEx mepneHMKyIsapax

KonTponrsnas padota mo temam "lleprieHAMKYISIPHOCTS TPSAMBIX U IIOCKOCTEH" U "YTIIBI MEXKITY
MPSAMBIMU U IJIOCKOCTAMH"

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE 2JIEMEHTHI MHOTOIPAHHUKA, BBIMYK/IbIE U HEBBIITYKIIbIE
MHOT'OTPaHHMKH; pa3BEPTKAa MHOTOIPaHHHUKA

[Ipu3sma: n-yronpHasi Ipu3Ma; rpaHu U OCHOBAHUS ITPU3MBI; IpsIMasi U HAaKIIOHHAsl TPU3Mbl; OOKOBas |

IoJIHAadg MOBCPXHOCTD IMPU3MbI
[Tapannenenunen, mpsIMOYTrOJIbHBIN MapajyIeNeNUIE]] U €r0 CBOMCTBA

[Mupamupa: n-yronbpHasi mUpaMuia, TpaHU ¥ OCHOBaHUE MUPaMUIbl; 00KOBasl U MOJIHAs TOBEPXHOCTh
MHUPaMU/JIbL; IPAaBUIIbHASA U yCEUEHHAS TUpaMKIa

[IpaBuyibHBIE MHOTOTPAaHHU KU : TOHATHE ITPABUIIBHOTO MHOTOTPAHHUKA; TIPaBUJIBHAS IIPU3MA U
MpaBWJIbHAS TUPAMU/a; TPABMIIbHAS TPEYTOIbHAs MTUPaMHU/IA M IIPABUIIBHBINA TETPadIp; Kyo

[IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jlp, AOACKadAp U UKOCAIP.

CI/IMMeTpI/IH B ITPOCTPAHCTBE: CUMMETPUA OTHOCHUTEIIBHO TOYKHU, HpHMOfI, IIJIOCKOCTHU. DJIEMEHTHI
CUMMCTPUHU B MMUPpaMHUJiaX, MMapaJuICICIUuIICaAax, mpaBUJIbHbIX MHOTOIPAHHUKAX
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Tema ypoka

Brruncrienue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, AMAroHaNIH, yIibl

[lnomane 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOM TPHU3MBI, IIJIOL@AAb OCHOBAHU,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSMON TPU3MBI

[Tnomaap GOKOBOI MOBEPXHOCTH M TTOBEPXHOCTH MPABMIIBHOM TUPAMU/IBI, TEOPEMA O TUIOMIAIN
OOKOBOI MOBEPXHOCTH YCEUEHHOMN MUPaMUIbI

KontponbsHas padora mo teme "MHororpaHHUKH"

[onsTHe 06 00BEME

OO0BEM mupamMuIbI

O06béM TupamMuIbI

O06béM TUpaMuIbI

O06béM nupamMuIbl

O06bEM TpU3MBI

OO0BEM TpHU3MBI

O06BEM pU3MBI

KontponsHas padora mo teme "O0BbEMBI MHOTOTPAaHHUKOB"
IToBTOpeHue, 0000mIEeHNe cucTeMaTH3aIus 3HaHu. [locTpoeHe ceueHnii B MHOTOTpaHHHKE

[loBTOpeHue, 00o0IIeHNE crcTeMaTH3alusl 3HaHW . Belunciene paccTosIHUM: MeXAy BYMs
TOYKaMH, OT TOYKH OO HpHMOfI, OT TOYKH 10 IMJIOCKOCTHU, MCIKAY CKPCIMBAIONMMUCA ITPAMBIMU

WroroBas koHTposbHas paboTa

IToBTOpeHue, 06001IEeHNE cCUCTEMaTH3alUs 3HaHU . Beruncienne yrios: Mexay CKpelMBarOMMHKCS
MPSAMBIMH, MEXAY IPSMOM U INIOCKOCTBIO, IBYTPAHHBIX YIVIOB, YITIOB MEKIY INIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME
11 KJIACC

Ne
/i

Tema ypoka
Bc

Cdepa u map: HeHTp, paiuyc, AUaMETp; IJIOLRIb MOBEPXHOCTHU chepbl

Bzanmnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHask IIIOCKOCTh K cdepe; TIIOoIaIb
cdepbl

N3obpaxenue cepsl, mapa Ha miockocTu. CeyeHus mapa

[unuHApUUYecKast HOBEPXHOCTb, 00pa3yoIIe UINHAPUUECKON TOBEPXHOCTH, OCh
LMJINHIPUYECKOM TOBEPXHOCTH

unuHap: ocHOBaHMS ¥ OOKOBAsi MOBEPXHOCTh, 00OPa3yIOIias | OCh; ILIOMAh OOKOBOU U
MOJHOM MOBEPXHOCTH

N3o0pakeHre IUINHIpA HA TNIOCKOCTH. Pa3BépTra nunuuapa. CedeHus MIIMHApa
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Tema ypoka

(TJIOCKOCTBIO, MapaljIeNIbHOM NIIU NEePIEHANKYIAPHON OCH LIMIMHAPA)

KoHnveckast MOBEpXHOCTh, 00pa3yIoNe KOHUYECKOH TTOBEPXHOCTH, OCh M BEpIIHA
KOHHYECKON MTOBEPXHOCTH

KoHyc: ocHOBaHuMe 1 BepIMHa, 00pa3yiomas 1 OCh; MJIOM@AAb OOKOBOW U MOJTHOM TOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3ylole U BhICOTa; OCHOBAHMS M OOKOBasi HOBEPXHOCTh

N3o0paxenne koHyca Ha MIOCKOCTH. Pa3BEpTka koHyca. CevueHus KoHyca (IIJI0CKOCTHIO,
MapaJijiesIbHOMl OCHOBAHUIO, U TJIOCKOCTBIO, MPOXOAIEH Uepe3 BEPIIMHY)

KomOuHanus ten BpameHusi ¥ MHOTOTPaHHHKOB

MHororpaHHUK, ONUCaHHBINA OKOJI0 cdepbl; cdepa, BIUCaHHASI B MHOTOTPAHHUK WIIH B TEJIO
BpAILCHUS

TToustue 06 00béMe. OCHOBHEBIE CBOIICTBA 00BEMOB TeEJl
O0béM UIUHIpA, KOHYCA
O06bEM mapa 1 oL cheps

[Tomo6HEIe Tena B ipocTpancTBe. COOTHOIICHHS MEXKIY IUIOIIRIIMHI ITOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEN

KonTponbHas pabora no temam "Tena Bpamenus” u "O0bemMbl Ten"

Bekrop Ha IIJIOCKOCTH U B IPOCTPAHCTBE

CnosxeHHE ¥ BBIYUTAHUE BEKTOPOB

YMHOK€EHHE BEKTOpa Ha YU CIIO

Pasnosxenne BEKTOpa 110 TpEM HEKOMILTIaHAPHBIM BekropaM. [IpaBuio napanienenumnena
Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IPABUII IEHCTBUI C BEKTOPAMHU

[IpssmoyronpHas cucrteMa koopauHat B mpoctpanctBe. Koopaunatel Bexkropa. [Ipocreiinme
3aJ1a4il B KOOpJIMHATaX

VYron mexay Bekropamu. CkaisipHOE IPOU3BEICHUE BEKTOPOB

Belunciienue yrinoB Mexy ONpsIMBIMU U IJIOCKOCTSMU

KoopanHaTHO-BEKTOPHBIA METOA IIPH PELICHUN T'€OMETPUUECKUX 3a]1a4

KonTponbHas pabota mo teme "BekTopsl ¥ KOOpAMHATHI B TPOCTpaHCTBE"

IoBTOpeHue, 0600mEeHne u cucTeMaTu3amus 3Hanuii. OCHOBHBIE GUTYPBI, (HaKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU

IToBTOpeHue, 0600mEeHne U cucTeMaTi3amus 3Hanuii. OCHOBHBIE GUTYPBI, (HaKTHI, TEOPEMBI
Kypca IIaHUMETPUU

IToBTOpeHue, 00001IIEHNE U CUCTeMaTH3aI s 3HAHUH. 3a/1a4i INTAHUMETPUHU U METOBI UX
peleHns

IToBTOpeHue, 06001IIEHNE U CUCTeMAaTH3aI s 3HAHUH. 3a/1aui TNTAHUMETPUHU U METOBI UX
peleHus

Bc
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Ne Tema ypoka
n/n

32 TloBTOpenue, 0000ImEeHHEe U cucTeMaTu3anus 3HaHui. OCHOBHBIE PUTYPHI, (PAKThI, TEOPEMBI
Kypca CTepeoMeTpuun

33  HroroBas KOHTpOJbHAA paboTa
34  TloBTOpeHue, 00OOIICHNE U CHCTEMATH3AI U 3HAHUA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJIMUECKOE OBECIEYEHME OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHAJIbI JJISA YUUTEJIA

Bc



