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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yudeOHOro kypca «l'eomerpusi» 0a3oBOro ypoBHS IS
oOyuarommxcs 10 —11 xmaccoB paspabotaHa ©Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAApTa CPEAHET0 O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMWI, NPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, WU TPATUIUA POCCUUCKOr0 0oOpa3oBaHUS.
Peanuzauusi mporpaMMbl 00€CIIeYMBAET OBJIA/ICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMU OCHOBY JJISI CaMOpPA3BUTHUSl M HENPEPHIBHOIO 0O0pa3oBaHMS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH, ydeOHOTO Kypca TEOMETpPHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOyCJIOBJICHA MPAKTHYCCKOW 3HAYMMOCTBIO METAIPEAMETHBIX U
IPEAMETHBIX PE3YJIbTAaTOB OOYYCHHS TC€OMETPUU B HAIPABJICHUH JTMYHOCTHOTO
pa3BUTHSA OOydYaroIMXcs, (GOpMHPOBaHUS (YHKIIMOHAJIHLHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS IPYTUX yUYeOHBIX JUCIMIUIMH. PazBuTHe y 00ydaromuxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYECKHUX
aOCTpaKIMiA, COOTHOIICHHHM PEaJbHOTO M HJCAIBHOT0, XapaKTepe OTPaKCHHS
MaTEMaTUYSCKOH HAyKOW SBJICHHH M IIPOIECCOB pPCabHOTO MHpa, MECTe
TCOMETPUHU B CUCTEME HAyK M POJIM MaTEeMAaTHUYCCKOTO0 MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS
yJalmmxcs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOJMMBIX JUIA aJalTallid B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBIsETCS OJHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, Tak Kak OOECIEeYMBACT BO3MOXXHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTapPHOU.

Jlornyeckoe MbIUieHHEe, (GOPMUPYEMOE TPH H3YYCHHH OOyJarOIIMMUCS
MOHATUHHBIX OCHOB F'€OMETPHH M IIOCTPOCHUH LIETIOYKH JIOTHYCCKUX YTBEPIKIACHUIH
B XOJI¢ pCUICHUS TEOMETPUYECKUX 3ajJad, YMCHHE BBIABUTATh M OIPOBEPraTh
THIIOTE3bI HEIOCPEICTBCHHO HCITONB3YIOTCS TMPU PEIICHWH 3aJa4 ©CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTSIX ACATEIBHOCTH 4YelioBeka. OpueHTallds dYelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIIOBHE €ro COIMANIbHOrO ObITHS, (opma
OTpaXEHUSI OKPYIKAIOIIETO MHpA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JACHCTBHTEIBHOCTH.  OmepupoBaHHE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3HbIE BHUABI YUYEOHOWM W TPYIOBOH NEATEIHLHOCTH,



SBIIIETCS. OJHUM W3 MPO(PECCHOHAIBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3ajaya (opMuUpoBaHHUS y OOyYaroUMXcsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIbHOCTH 0 MHOTUM HANPABICHUSM.

[lens ocBoeHus mporpamMMmbl ydeObHOTO Kypca «I'eomerpus» Ha 6a3oBOM
ypoBHE 0OyueHus — 001meoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommuxcsa  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
WCIIOJIb30BAHUS CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JCHUCTBUM,
crenu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
M0 CIEUUATBHOCTSM, HE CBA3aHHBIM C MPUKIAJHBIM HCIOJIb30BAHHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE MIpeJHAa3HAYeHa JIsd
OOy4YaromuXcs CpeHel IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YPOBHE OCHOBHOIO 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMATHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenudukoil TEoOMETpHUH ¢ HEOOXOAWUMBIC ISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YUWUTh F€OMETpPUIO OoJiee
rIy0OKO, €Clii B JaJbHEHIIIEM BO3HMKHET HEOOXOIWMOCTh B T€OMETPHUYECKUX
3HAHUAX B MPO(ECCHOHAIBHOU IESITENHLHOCTH.

JlocTkeHHe Lenu OCBOEHHSI MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMH 3ajayaMud  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBIISIIOTCS:

e (¢opMupoBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJNaX BpaIICHUS
KaK O BOXHEHIIMX MAaTeMaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHWE yMEHHUSI paCIO3HABATh Ha YEPTEkKax, MOJACISIX U B
peaTbHOM MUpPE MHOTOTPAHHUKH U TeJa BpallleHuUS,;

e OBJAJCHHEC METOJAMH PEIICHHs 33a/lad Ha TOCTPOCHHS HAa M300paXKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMU O
MHOT'OTPaHHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJITOPUTMAMU  DEIICHUS  OCHOBHBIX  THUIIOB  3ajad,
dbopMupoBaHHE€ YMEHHUSI TPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHbIE
paccykJ€HusT B XOJI€ PEUIECHUsS CTEPEOMETPUYECKUX 3ajad M 3a7ad C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE WHTEJJIEKTYaIbHbBIX U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIMOHATBHON IPAaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: yMEHUE PACIO3HABaTb IIPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ TMpPH U3YyYEHUU IPYTHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (OPMYJIUPOBATH HX Ha S3bIKE
T€OMETPUH U CO3JaBaTh T€OMETPUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN alIapar JUisl pPEleHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETPHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro Mu3y4YeHMs 3a7ad, pEellaeMbIX Ha ypOBHE
UHTYUTUBHOTO MO3HAHU, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJIbHEUIIIEMY U3YYCHHIO ITPEIMETA.

[Tpennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
[IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUU Y
ydJammxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEPUPOBAHHE
IPOCTPaHCTBEHHBIMH oOOpazamu. CoznaHue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJasgHOCTh, a OIEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €T0 UCXOJIHOTO COJICPKAHHUS.

OcHoBHBIE cozeprKarenbHble TMHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B POCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercs He TOJNBKO IO COAEPXKAaTEIbHBIM JIMHUSAM, HO U IO TOJaM
0oOy4eHHMsI Ha YPOBHE CpETHEro 00111ero 00pa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pPE3yJbTaTam
OCBOEHHUsI paboueil mporpamMmbl, pachpefeNéHHBIM 10 TroJaM OO0y4YeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISIOCH MOCIEA0BATEIbHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0Yy4YarolUXCs, paclIupss |
yrayOssist e€, o0pa3ysi MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomeTpuun orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
[apajuleJbHble M CKpeuuBaromuecs npsMsie. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMAPAJUIENbHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAYy MNPsIMBIMH B IIPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEMN: IapaJijieJIbHbIC IJIOCKOCTH; CBOWCTBA
napajieNbHbIX IuiockocTer. [lpocrteiimne mnpocTpaHcTBeHHbIE (UTypbl Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaieiaenunes; IoCTPOCHUE CEUECHU.

[leprieHIUKYIJISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
[IPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK [EPHEHIUKYISAPHOCTH IPSAMOM U IUIOCKOCTH, TeOpemMa O NPsAMOWU
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY INPSIMOH U
IJIOCKOCTBIO;  ABYTPAHHBIM  Yroji, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKyYJISAPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEePHEHIUKYISIPaXx.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOTrorpanHuka. [Ipusma: n-yronsHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsIMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuleJIienunes; U ero corcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpaMUbl; OOKOBas U MOJIHAS OBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yCeu€HHAasl MNHUpaMuja. OJEMEHTBl NOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MpPaBWIbHAS MpU3Ma U
NpaBWJIbHAS NWPAaMHA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUJIbHBIN
TeTpa3ap; KyO. IlpencraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTa’3p,
nozexa’ip u ukocasap. CeueHust Mpu3Mbl U TUPAMHUJIBL.

CummeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHPAMHAAX, NapaJuIeIEeHuIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEéOpa, JuaroHajd, YIJIbL.
[Tnomane OOKOBOM NOBEPXHOCTHM M IOJHOM IOBEPXHOCTU MPSIMONH IPU3MBI,
oAb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJIBI,
TeopemMa O IulomaAn yced€HHoW mmpamunbl. [lorstue 00 o0BEMe. OOBEM
UpamMuabl, IPU3MBI.

[TonoOubie Tena B mnpocTtpaHcTBE. COOTHOIICHHS MEXIy IUIOLIAAIMU
MOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenus

[unuHapudeckas MMOBEPXHOCTD, oOpa3zyroriue HWJIUHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW MOBEpXHOCTU. [lMnuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyolas M OCh; IUIONMIAJb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyc: ocHOBaHMe U BepIlIMHA, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yroIue U BbICOTa; OCHOBAHUSI M1 OOKOBAsi TIOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUAMETpP; IUIONIAJb MOBEPXHOCTU CREPHI.
B3aumHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI01A1b Cephl.

N3o0pakeHue TeJ BpallleHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BIHUCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpalICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
NpSIMOYTOJILHOTO Tapajuiesienuneaa u ciaefactBus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 1apa u miomaab cepsol.

[logoOuble Tena B mpocTpaHcTBE. COOTHOMIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMHU TTOAOOHBIX TEI.

Ceuennsi HWwIMHApa (MapaJyIeIbHO M TEPHEHIUKYJSIPHO OCH), CEUYECHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO U TIPOXOAIIEe 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BekTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBwiio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
NpUMEHEHUEM TIpaBUl JAecTBUM ¢ BekTtopamu. lIpsMoyronbHas cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE INPOU3BEIECHUE BEKTOPOB.
Brriuncienre yrioB Mexay NpsIMbIMUA M IUIOCKOCTAMHU. Koop/iMHATHO-BEKTOPHBINM
METO/I IIPY PEUICHUN T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOTrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOT'O WIEHA POCCHUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHl U TpP.), YMEHUEM
B3aHMOJICMCTBOBATh C COLUMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUH C WX
GyHKIUSIMHY ¥ HA3HAYCHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOLUIOMY Y HACTOSAIIEMY POCCUUCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTHYECKOTO TOBEIACHMUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHUI, pacCyXJIeHuN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acClEKTaM pa3IudHbIX BUAOB UCKYCCTBA.

du3nyecKkoe BOCNUTAHNE:

c(hOPMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MATEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro o0pasa >KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTIbIXa, peryJispHasi dusnueckas AKTUBHOCTb); busngecKkoro
COBEPIIICHCTBOBAHHSI, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITETbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuuHbM  chepam  mpodecCHOHAIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peain30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAMPAaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYypbl, MMOHUMAHUEM BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAJIbHOU
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKHX MpoldieM;
OpHEHTAIIMEN HAa NMPUMEHEHUE MATEMATUYECKUX 3HAHWUW [JId pelIeHUs 3ajay B
0o0JlaCTU  OKpYXalollle cpelibl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKA HUX
BO3MOXHBIX ITOCJIEICTBUN 111 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKM ©  OOIICCTBEHHOM TMPaKTUKH, [MOHUMaHUEM
MaTeMaTUYeCKOW HayKHh Kak c]epbl u4eToBEeYeCKOW esTeNbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJIAJCHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATHh MPOEKTHYK) M HMCCIEAOBATEIbCKYHO AECSATEIbHOCTD
WHIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«MatemaTHhKa XapaKTePU3yOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YVHUBEPCANLHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YIAIMUBHBIMU OelCTNEUAMU.

1)  Vuueepcanvuvie  nosnasamenwvhwvle  Oelicmeusi, — o0becneyusaom
Gopmuposanue 0a306bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYJCamweeo  Mupa;  npumeHeHue  J102U4eCcKux,
ucciedo8amenbCcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKaIMy, OCHOBAaHUS IS OOOOIICHWS W CpPaBHEHUS, KPUTCPHH
MIPOBOIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIIATEIbHBIC, C€AMHUYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTuBopeurss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTEPUM U BBIABJICHHMS ~ 3aKOHOMEPHOCTEM M
MPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIAEHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTh TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pElICHUs, BBIOMpaTh Hauboyiee MNOAXOAAMUNA C YUYETOM
CaMOCTOATENFHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue JeHCTBUSA:

e HCIOJb30BAaTh BONPOCHI KaK MCCIENAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIKME IPOTUBOpEUYUE, MpodiIemy,
yCTaHaBIMBaTh  HCKOMOE€ MW  JlaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SABJIECHHS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (OPMYITUPOBATH OOOOIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEIEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

e IIPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE IIPOLIECCA, A TAKXKE BBIJBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c unpopmanmeii:

e BBIBIATH ACPUIUTH UHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UWHGDOpPMAIMIO W3  WCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOpPMALIHIO, IPEICTABIATh €€ B Pa3IU4HbIX (HOpMaXx,
WUTIOCTPUPOBATh TpadUUueCcKH;

e OLEHUBATH HaJEXKHOCTD uHbOopMaIuu o CaMOCTOSITEJIbHO
chOpMyYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanouvie KOMMyHUKamueHwvle  Oelcmeus,  0becneuusaom

chopMupo8anHocms COYUATLHLIX HABLIKOG 00VUAIOUWUXCHL.

O0menne:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXJIEHUS B COOTBETCTBHU C
YCJIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUs IO
XOJly PEelIeHUs 3a/1aul, KOMMEHTUPOBATh MOJyYEHHBIN pe3ybTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBI, peraeMoi 3a1a4u, BEICKa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pPELIEHUsA; COMOCTABIATh CBOM CYXKJIEHHS C CYXICHUSMH JPYTrUX
YYaCTHUKOB JHayora, OOHapy»KMBaTh pa3JIMyue U CXOJCTBO MO3ULUNU; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNUS;
NpEACTaBIATh  PE3YyJbTaThl  pEIIEHHUs  3aJauyd,  HKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTYyaJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11eTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paboTHI, pacrpeeisaTh BUAbI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNMOBBIX (popMax paboThl (00CYkIeHMS, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHATH CBOI YacTh pabOTBI U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTUMHU YJIEHAMU KOMAaH/IbI;
OIICHWBATh Ka4e€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPHTEPHUSM,
chOpMyITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS.

VHueepcanvnvie  pecynamuenvie Oeticmausl, obecneuusaom

Gdopmuposarue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABaTEIbHOW pedJeKcud KaKk OCO3HAHMS
COBEPILIAEMBIX JIEMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca MU
pe3yJibTaTa peIIeHUs MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PELICHUU
3a7a4i, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIECICTBUS M3 HHUX MPU PEIICHHUH
r€OMETPUYECKUX 3a/aY.

OneprpoBaTh NOHATUAMU: APAILIEIBHOCTh U MEPIEHAUKYJISIPHOCTD MPSAMBIX
Y IIOCKOCTEH.

KnaccuduumpoBarh B3aMHOE pPACHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPaHHBIA yroj, FpaHd ABYTPAHHOIO Yria,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPaHHOI'O yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuja; MpU3MA,
IPSIMOYTOJIbHBIH Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kjaccu(ukanuy (BBIIYKJIbIE M HEBBIMYKJIbIE MHOTOMPAHHHUKHU; IPABHIIbHBIE
MHOTOI'PaHHUKU; IPSIMBbIE U HAKJIIOHHBIE PU3MBI, TapajuIeIeIUIEbI).

OneprpoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIMIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

Ctpouth ceyeHUss MHOTOIPAaHHUKOB METOJOM  CJEIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKy, CHU3Y.

Pemiats 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3aM Wiu
QIrOpUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOAbl TpU PEIICHUH
CTaH/JAPTHBIX MATEeMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXIY JBYMsI
TOYKaMH, OT TOYKH JO MNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAOIIUMUCSA MPSIMBIMHU.

Pemiars 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3aM Win
QITOPUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOAbl TpU PEIICHUH
CTaHJAPTHBIX ~MaTeMaTHYEeCKUX 3aJa4 Ha BBIYKMCICHHUE YIVIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPAMBIMHA, MEXKIAYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.



Boeraucnsats 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOIICHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CAMMETPUU (UTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpejCcTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumeHsATh reomeTpuueckue (AKThl MJIA PELICHUS CTEPEOMETPUUYECKUX
3aa4, MPEANoJIaraloluX HECKOJIBKO IIAr0B PEIIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IpuMeHsAT, NpOCTEHIIME MPOrpPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTE IIPUMEpPBl MATEMATHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HH, PACTIO3HABATh IIPOSIBIICHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh MONMYYECHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATh HM3YUYCHHBIE TOHATUS B TMPOLIECCE IIOUCKA PEIICHUS
MaTE€MaTUYeCKd C(HOPMYIHPOBAHHON NpPOOIEMBbI, MOJAEIUPOBATh pPEATbHbBIE
CUTyallul Ha S3bIKE T€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI U TEOpEM, ammapara aareOpsl; peniaTh
MPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHNEM T€OMETPUUECKUX BEJINYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMM: I[WIMHAPUYECKAs TMOBEPXHOCTh, 00pa3zyrolue
UUJIUHIPUYECKOM  TMOBEPXHOCTH;  IMWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHHIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

PacrioznaBaTh Tena BpanieHus (IMIHHIP, KOHYC, cdepa U map).

OOBSACHATH CIOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccuduurpoBats B3auMHOE PacnoyioxKeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIO, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beruucnare o0BEMBI M IUIONIAAM  TOBEPXHOCTEH Ten  BpalleHus,
FEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalleHUs.

BbIuucnsaTh COOTHOUIEHUS MEXIY TUIOMIAIMH MOBEPXHOCTEH U 00BEMaMHU
MOJAO0OHBIX TEJl.



N3o00paxarh u3yyaemble (UIypbl OT PyKM U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEIMOTHATH (BBIHOCHBIE) MIIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTh CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, NPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbIMOMHATE JEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYMTAHHUA BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T.

[TpuMeHATh paBUIIO Mapaiesenumnea.

OmnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJN MEXIY
BEKTOPaMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIIaHAPHbBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOpaMH, CKallsipHOE TMPOW3BENCHUE, pACKIAIbIBaTh BEKTOpP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM cHCTEME KOOPAMHAT.

[Tpumenats reomerpuyeckue (HakTbl A PEUICHUS CTePEOMETPUUECKHUX
3aJ1a4, MPEIOoJaralouX HECKOJIBKO I1aroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiimme reoMeTpuuecKkrue 3aqadyd Ha TPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemate 3amauM Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HaXO0KJIEHUE T€OMETPUUECKUX BEJIMUYUH M0 o0pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIC METO/IbI PH PEUICHUH CTAaHAAPTHBIX MAaTEMAaTUICCKUX 3a/1a4.

[IpumenaTy mpocTeiilnre TPOrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIIEHUU CTEPEOMETPHUUECKHX 3a/1au.

[TpuBoauTH HpHUMEpPHl MaTEMaTHMYECKHUX 3aKOHOMEPHOCTEH B Mpupoae u
KHU3HU, pACIIO3HABATh MPOSIBICHNE 3aKOHOB T€OMETPUH B MICKYCCTBE.

[IpuMeHATh TONy4YeHHbIE 3HAHHUS Ha TMPaKTUKE: aHAIM3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSATh H3y4YEHHBIC TOHATHUS B IMPOIECCE TOUCKA PEIICHHS
MaTeMaTu4eckd CGHOPMYJIUPOBAHHON TMPOOJIEMBI, MOJEIUPOBATh peaabHbIC
CUTyalldd Ha S3bIKE T'€OMETPHUM, MHCCIENA0BAaTh IOCTPOCHHBIE MOJIEIH C
UCTIOJb30BAaHUEM T€OMETPUUICCKUX MTOHITHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPaKTHYECKUE 33]]a4M, CBSA3aHHbBIC C HAXOKICHUEM I€OMETPHUECKUX BEIUYUH.
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TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

HpHMHe M IIJIOCKOCTH B IIPOCTPAaHCTBE.
HapaJ'IJ'ICJ'IBHOCTB MMPpAMBIX U IUIOCKOCTEH

[lepneHUKyYAAPHOCTD MPSMBIX U
IJIOCKOCTEN

VYTasl MEXIY OPSMBIMU U TIJIOCKOCTSIMU
MHororpanHuku
OO6BEMBI MHOTOIPaHHUKOB

HOBTOpeHI/IeZ CCUCHU, PACCTOSAHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHnTpoJbHbIe
padoThbI

& e

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
Ne i/m
NporpamMMbl

Tena BpateHus
OO6bEMBI TEN
BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE

[ToBTOpeHue, 0600mIEeH e,
CHUCTEMAaTH3aIUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

12

10

34

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(mudposrie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Mara nudposeie

Tema ypoka KonrTpoasubie IIpakTuueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

OcCHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,

npsiMasi, MI0CKOCTh, IPOCTPAHCTRO.

[TpaBuia n3o0paxeHust Ha PUCYHKAX: 1
P P A paey 04.09.2023

M300paKeHMSI ITOCKOCTEH, MapalieIbHBIX

MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MepeceKaroIrecs npsimasi ¥ IIOCKOCTh 07.09.2023

[ToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
MepeceKaronrecs npsimasi U I0CKOCTh 11.09.2023

3HaKOMCTBO C MHOTOI'PAaHHUKAaMHU,
n300pa’keHre MHOTOIPaHHUKOB Ha 1

14.09.2023
pHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanbsHbie cBeieHus 0 Ky0e u mupamuse,
UX pa3BEPTKU U Mozenu. CeueHust 1
MHOT'OTPAHHUKOB

18.09.2023

HavanbHbie cBeieHUS 0 KyOe U TupaMHu/e,

uX pa3BEépTku U Mojenu. CeueHust 1 91.09.2023
MHOTOTPaHHUKOB

ITonsTHE 00 AKCHOMATHYECKOM

IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1 95 09 2023

CTCPCOMETPHUU U CIICACTBUSA U3 HUX



10

11

12

13

14

15

16

17

[TousTHE 00 aKCMOMATHUYECKOM
MIOCTPOCHHUHU CTECPEOMETPUH: aKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX

[TousTre 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

[Tousatre 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

B3auMHOe pacnonoXeHue npsMbIX B
IIPOCTPAHCTBE: MIEPECEKAIOITUECS,
[apauIe]IbHBIE U CKPEIHUBAIOIINECS
IIpsIMbIE

[TapannenbHOCTh MPAMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE: MMapajuIebHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
OPSMBIX

[TapanienbHOCTh IPSIMBIX U TJIOCKOCTEN B
npocTtpaHcTse: [lapamienbHOCTh IPSAMON U
IUIOCKOCTH

VYTIBl ¢ COHANpaBiIeHHBIMU CTOPOHAMU

Yros Mexay NpsSIMBIMU B IPOCTPAHCTBE

Yrois Mexkay NpsMBIMU B IPOCTPAHCTBE

[TapanneabHOCTh IIIOCKOCTEM:
napauieNbHbIe MIOCKOCTH

28.09.2023

02.10.2023

05.10.2023

09.10.2023

12.10.2023

16.10.2023

19.10.2023

23.10.2023

06.11.2023

09.11.2023



18

19

20

21

22

23

24

25

26

27

28

29

30

CBoiicTBa mapajuiebHBIX MJIOCKOCTEH

[Tpocreiime npocTpaHCTBEHHBIE (PUTYPBI
Ha TJIOCKOCTH: TeTpasp, KyoO,
napaJiesIeuIe]|

[ToctpoeHue ceueHui

[Toctpoenue ceueHuit

Kontponbnas padota mo teme "lIpsimbie u
IJIOCKOCTH B IPOCTPAHCTBE.
[TapanneapHOCTh NPAMBIX U IUIOCKOCTEMR"
IlepneHqUKyYISPHOCTD NPSMOM U
IUIOCKOCTH: MIEPIEHANKYJIIPHBIC IPSIMbIE B
MIPOCTPAHCTBE

Hp}IMBIC napaJjijiCJIbHbIC U
NEPNCHAUKYIISIPHBIC K IIJIOCKOCTH

[IpsiMble mapannensbHbIe U
NEPIEHIUKYIISPHBIE K ITIOCKOCTH

IIpu3HaK NepHeHANKYISIPHOCTH IPSIMOM U
IUIOCKOCTH

IIpu3Hak NeprneHaUKyJIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

Teopema o ipsIMO¥ NEPICHANKYISIPHON
TIOCKOCTH

Teopema 0 psIMOI EPIIEHIUKYJIIIPHOMN
IUIOCKOCTH

Teopema 0 IpsIMOiL EPIIEHIUKYJIIIPHOMN

13.11.2023

16.11.2023

20.11.2023

23.11.2023

27.11.2023

30.11.2023

04.12.2023

07.12.2023

11.12.2023

14.12.2023

18.12.2023

21.12.2023



31

32

33

34

35

36

37

38

39

40

IIJIOCKOCTH

[lepnieHIUKyISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT MPSIMOM J0 IJIOCKOCTH

[TeprieHauKynAp U HAaKIOHHbIE:
paccTosiHUE OT TOYKHU A0 IUNIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TUNIOCKOCTH

[leprnieHIUKyIsIp U HAKIIOHHBIE:
paccTOsIHUE OT TOYKH 0 MIOCKOCTH,
paccTosiHUE OT MPSIMOM A0 MIOCKOCTH

IlepnenuKynsip U HAKJIOHHBIE:!
pacCcTosiHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHUE OT NPSIMOM 10 TUNIOCKOCTH

VYTI1Bl B IPOCTPAHCTBE: YIOJl MEXIY
MIPSIMOM M TNIOCKOCTBIO

JIByrpaHHBIN yroJ1, TUHEHHBIN Yroil
JIBYT'PaHHOI'O yTIila
JIByrpaHHBIN yroJ, TUHEHHBIN yroil
JBYTPaHHOIO yrja

IlepneHquKyIspHOCTD MIJIOCKOCTEM:
IPU3HAK NEPIEeHAUKYISIPHOCTH JIBYX
IUIOCKOCTEN

IlepneHqUKyISPHOCTD IIJIOCKOCTEM:
MPHU3HAK HEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

IlepneHIUKYISIPHOCTD MJIOCKOCTEM:
MpHU3HAK HEPIECHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

25.12.2023

29.12.2023

08.01.2024

12.01.2024

15.01.2024

19.01.2024

22.01.2024

25.01.2024

29.01.2024

05.02.2024

08.02.2024



41

42

43

44

45

46

47

48

49

Teopema o Tpéx nmeprneHANKyIspax

Teopema o TpEX nepneHaUKYJIApax

Teopema 0 Tpéx nepneHAuKyIsIpax

KonTponbhas pabota no temam
"IlepneHaUKYJIAPHOCTD OPSIMBIX U
w1ockocTe" u "YTIIbl MEXKY IPSIMBIMU U
IJI0CKOCTSIMU"

ITousTue MHOI'OrpaHHHUKa, OCHOBHEIC
QJIEMCHTBI MHOI'OI'paHHHKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT'OT'PAaHHUKH, pa3BépT1<a
MHOTI'OrpaHHUKaA

IIpu3ma: N-yronpHas Npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen, NpsAMOYTrOJIbHBII
napajuiesIenune] 1 €ro CBOMCTBa
IIupamuga: N-yrojabHas NUpaMUa, TPaHU
U OCHOBAHHWC MAPAMUBI; OoKOBasg U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
MpaBWIbHAs U YCEUEHHAs TUpaMUIa

IIpaBUIBbHBIC MHOTOI'PAHHUKU: IIOHATHE
IIPaBUJILHOTO MHOTOI'PaHHHUKA;
[IpaBUJIbHAS [IPU3MA U NIPABUJIbHAS
NMpaMua; IpaBUIbHAs TPEYrOJIbHAS

12.02.2024

15.02.2024

19.02.2024

23.02.2024

26.02.2024

29.02.2024

04.03.2024

11.03.2024

14.03.2024



50

o1

52

53

54

55

56

57

58

59

NUpaMuJia ¥ MPaBUIbHBIN TETpa’ap; KyO

IIpencrasnenue o MpaBUIBHBIX
MHOTIOIpaHHMKAX: OKTadAp, JOAEKadIp U
UKOCadP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTpPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOI\/'I, IIJIOCKOCTH.
DIEeMEHTEI CUMMCTpPUU B ITUpaMUiax,
napajjejacnmiic1ax, rnmpaBUJIbHbIX
MHOI'OIrpaHHHUKax

Brluucnenue 31eMEHTOB MHOTOTPAaHHUKOB:
pEOpa, MuaroHa u, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
MOBEPXHOCTH MPSIMOI IPU3MBI, IIONIAb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOI MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHON MUPAMUIBI,
Teopema O IJIoMmaIu OOKOBOM
MIOBEPXHOCTU YCEUEHHON TUPaMUbI
KonTponbhas pabota no teme
"MHuororpaHHuku"

[Toustre 00 00BEME

O0bEM UpamMuIbI

O0BEM TUpamMuIbI

O0béM UpamMuIbI

18.03.2024

18.03.2024

21.03.2024

01.04.2024

04.04.2024

08.04.2024

12.04.2024

15.04.2024

18.04.2024



60

61

62

63

64

65

66

67

68

O06BEM nupamMuIbl

O06BEM npu3Mbl

O0bEM TPU3MBI

O06BEM pu3MBbI

KontponbHas pabota mo teme "O0bEMbI
MHOTOTpaHHUKOB"

[ToBTOpenme, 0600IIeHNEe CHCTEMAaTH3AITUS
3HaHuil. [locTpoeHue ceuenmii B
MHOTOTPaHHHUKE

[ToBTOpenue, 0600IIeHNE CUCTEMAaTH3aIUs
3HaHWH. BerancieHne pacCTOSIHUM: MEXIY
JIBYMSI TOYKaMH, OT TOYKHU J0 IPSIMOH, OT
TOYKH JI0 TJIOCKOCTHU, MEXTY
CKPEIIUBAIOIIUMHUCA TPSIMBIMU

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHME, 0600IIEHNE CHCTEeMATHU3 AN
3HaHUH. BeruucieHue yrios: Mexay
CKpEIIMBAIOIIUMHUCA MIPSIMBIMU, MEXTY
IPSIMON U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEKIY INIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

22.04.2024

29.04.2024

06.05.2024

13.05.2024

16.05.2024

20.05.2024

21.05.2024

23.05.2024

27.05.2024

30.05.2024



11 KUIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, 1uamerp;
IO TOBEPXHOCTH CEPHI
B3aumnoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTellbHas IIOCKOCTh K
cdepe; momanb chepsl

N3obpaxenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

Hunuaapudeckast TOBEPXHOCTb,
o0pa3yromue MINHIPUIECKOM
MIOBEPXHOCTHU, OCb HHHHHHquCCKOﬁ
IIOBEPXHOCTHU

Hunuaap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yIolas U OCh;
TJI011a]Tb OOKOBOM U MOJTHOM
MTOBEPXHOCTH

N300paxkeHne nUIMHApA HA MIIOCKOCTH.
Pazséptka unnunapa. CeueHus
UUIUHAPA (TTIOCKOCTHIO, TapaUIeIbHOM
WJTU TIEPTICHAUKYJIIPHON OCHU LIUMITUHIPA)
Konunyeckast moBepXHOCTh, 00pazyroliue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTHU

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

05.09.2023

07.09.2023

11.09.2023

14.09.2023

18.09.2023

21.09.2023

25.09.2023

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

Konyc: ocHoBaHue 1 BeplInHa,

o0pa3syroias 1 0Ch; IO, OOKOBOU U

MOJTHOM IMOBCPXHOCTU

VY ceu€HHbIi KOHYyC: 00pa3yromue u
BBICOTa, OCHOBAaHUA U OoKoOBas
IIOBEPXHOCTh

N306pakenne KOHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TUTOCKOCTHIO, TTapaJUIeTIbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
IIPOXOASIICH Yepe3 BEPIINHY)
KoM0OuHanus ten BpaeHus u
MHOT'OrpaHHUKOB

MHOrorpasHHuK, OIUCaHHbIA OKOJIO
cdepsl; chepa, BIMcaHHas B
MHOTOTPAHHUK WJIH B TEJIO BPaLICHUS

ITonsarme 006 00BéMe. OCHOBHEIE
CBOICTBA 0OBEMOB Tell

O06BEM mIMHIpa, KOHYCa

O06BEM mapa u miomaas cheps

[Tomo6HbIe Tena B MPOCTPaHCTBE.
CooTHoIIEHUS MEXTy TUIOIAIIMU

MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJ

Kontponbnas padota o temam "Temna
BpameHus" u "O0beMbl Ten"

BexTop Ha NJI0CKOCTH U B IPOCTPAHCTBE

28.09.2023

02.10.2023

05.10.2023

09.10.2023

12.10.2023

16.10.2023

19.10.2023

23.10.2023

26.10.2023

13.11.2023



19

20

21

22

23

24

25

26

27

28

29

Cl0XCHHE U BHIUNTAHHUC BCKTOPOB

YMHOXKEHHUE BCKTOpPA HA YUCJIO

Pasnoxenne BekTopa 1o TpéM
HEKOMILJIaHApHBIM BeKTopaM. [IpaBuiio
napasuiesienumnea

Pemenue 3ama4, CBI3aHHBIX C
IIPUMEHEHHEM TNIPABUII JCHCTBUM C
BEKTOPAMH

[IpssmoyrosibHas cucreMa KOOpAUHAT B

npoctpancTse. KoopanHaTel BEKTOpAa.
[Ipocreiimme 3aga4n B KOOpAMHATAX

Yron mexay Bekropamu. CKaasipHOE
IIPOU3BE/ICHNE BEKTOPOB

Borunicnenue yrioB Mex1y NpsSIMbIMH U
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOI ITPU
pELIeHNH T€OMETPUUYECKUX 3a1a4

KonTponbhas pabota o teme "BekTopsl

1 KOOPAHMHATHI B IPOCTpaHCTBE"

[ToBTOpeHmEe, 0600mIEeHNE 1
cucrteMatusanus 3Haguii. OCHOBHEIE
¢burypsl, GakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 06o0IIEHNE 1
cucrteMatusanus 3Haguii. OCHOBHEIE

16.11.2023

20.11.2023

23.11.2023

27.11.2023

30.11.2023

04.12.2023

07.12.2023

11.12.2023

14.12.2023

18.12.2023

21.12.2023

25.12.2023



30

31

32

33

34

(dburypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IIEeHNE U
cucTEMAaTH3aIns 3HAaHUH. 3agaun
TUTAHUMETPUHU B METOJIBI X PEIICHUS

IToBTOpenue, 00o0LICHNE U
CUCTEMAaTHU3alMs 3HaHUN. 3a/1a4u
TUIAHUMETPUH U METOIbl UX PELICHUS
IToBTOpenue, 00o0LICHNE U
cucremMaru3anus 3HaHuil. OCHOBHbIC
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpEOMETPUH

Wrorosas koHTponbHas paboTa

[ToBTOpeHue, 0600mEeHNE 1
cUCTeMAaTH3aInsI 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

28.12.2023

08.01.2024

11.01.2024

15.01.2024

18.01.2024






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHUS.
['eometpus, 10-11 knmaccesl/ Atanacss JI.C., byty3os B.®., Kagomines C.b. u

npyrue, AkimonepHoe ooiiectBo «M3aarenbctBo «lIpocBenienuey

METOANYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET






