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MNOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamma ydeOHOTOo Kypca «l'eomeTpusi» 0a30BOTO ypOBHS IJis
obyuarommxcss 10 —11 kmaccoB pa3paborana Ha ocHOBe ®DenepaibHOTO
roCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHero oomero oopa3oBaHus,
¢ y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, HM TPAAUIHUA POCCHUCKOTO OOpa3oBaHMS.
Peanuzanusi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITHSIMH,
COCTABJISIFOIIIIMU OCHOBY I CaMOPA3BUTHUS W HEMPEPHIBHOTO 00Opa3oBaHMS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO ¥ TIO3HABATEIHLHOTO DPAa3BUTHS
JTUYHOCTU 00YYarOIINXCH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHUM Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHusi OOYCIOBIEHA MPAKTUYECKOW 3HAUYUMOCTBHIO METANPEAMETHBIX U
MPEAMETHBIX PE3yJbTaTOB OOy4YEHHs TE€OMETPUH B HAIMPABICHUH JUYHOCTHOTO
pa3BuTus oOyuawmuxcs, QGopMmupoBaHusi (YHKIIUOHATHLHON MaTEeMAaTHUYECKOU
rPAMOTHOCTH, U3YUYEHHUSI IPYTUX YUEOHBIX AUCHUIUIUH. Pa3Butue y 00ydarommxcs
MPABUIBHBIX MPEJICTABICHUN O CYIIHOCTH M IMPOUCXOKICHUM TE€OMETPUUECKUX
abCTpakiuii, COOTHOLIEHUH PEATHHOTO M HJICATLHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOW HAyKOM SBIEHUW M TPOLECCOB PEATbHOrO MHpA, MECTE
T€OMETPUH B CUCTEME HAYK U POJIM MAaTEMaTUYECKOrO0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYallluXcs, a TaKXKe KA4eCTB MBIIUICHUS, HEOOXOJMMBIX [JIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBisieTCS OJHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHus, TaK Kak OOECMeYMBAeT BO3MOMKHOCTb H3YyUYECHHUS Kak
OUCLIUIUIMH €CTECTBEHHO-HAYYHOU HANIPABICHHOCTHU, TAK U TYMaHUTAPHOM.

Jlornueckoe MbluieHUe, (GopMupyeMoe MNpu HU3YYEHUU OO0YHAIOIUMHUCS
MOHATUMHBIX OCHOB T€OMETPUU U IOCTPOECHUH LIENOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJE€ pPEUICHUS TEOMETPUUECKUX 3a]a4, YMEHHUE BBIJBUTaTb W ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJb3YIOTCS MPHU PEMICHUM 33/1a4 E€CTECTBEHHO-
HAy4YHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3uKu.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYILLIECTBEHHYIO POJIb BO
BCEX 00JIACTIX NEATeNbHOCTH uenoBeka. OpHeHTalus 4YeIOoBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHUE €ro COIHaIbHOTO ObiTHs, dopma
OTPa)XEHHSI OKPYIKAIOLIETO MHPA, YCIOBUE YCHEHIHOIO MO3HAHUSA M AKTUBHOTO
npeobpa3oBaHust  AeHCTBUTENbHOCTH. OnepupoBaHME  MNPOCTPAHCTBEHHBIMU
obpazaMu OOBEAMHSECT pa3Hble BUABI Y4EOHOM U TPYIOBOM JAESATEIHHOCTH,



SBIIICTCSA OJHUM U3 TPO(ECCHOHATBLHO BAKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (GopMupoBaHHS y OOyYarOIUXCsi MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
pPa3HOBUIAHOCTH OOpPAa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B
MOJITOTOBKE K MPAKTUYECKON AEATEIHbHOCTH 110 MHOTUM HAITPABJICHUSIM.

[lens ocBoenuss mporpammbl ydeOHOTO Kypca «['eomerpusi» Ha 0azoBoM
ypoBHE OOy4deHHsi — o00meo0pa3oBaTelbHOE U OOIMIEKYJIbTYPHOE pa3BUTHE
oOyvaroruxcst  4epe3  oOecned4eHHe  BO3MOYKHOCTH  NMPUOOpETEeHUs |
WCIIOJIb30BAHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHWUM U JICHCTBUH,
crienu(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOKEHHST 00pa30BaHMS
IO CTICIIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM HCTIOIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE TMpeIHA3HAYEHA IS
o0ydJaronuxcsi CpeiHel IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHHM
Ha YPOBHE OCHOBHOTO 00miero oopa3oBanus. Takum oOpa3om, oOydaroniuecss Ha
0a30BOM ypOBHE MOJIKHBI OCBOUTH OOIME MAaTeMATHYECKHE YMEHUS, CBS3aHHBIC
co crnenupUKOd TEOMETPUH € HEOOXOAUMBIE ISl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh TE€OMETpHUIO Oosee
ryOOKO, €Clii B JaldbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHYECKHX
3HAHUSIX B MPOPECCUOHATBHOU NEATETHHOCTH.

JlocTiokeHHe 1eTM OCBOCHHSI TMPOTPAaMMBI  OOECMEYMBACTCS PEIICHHEM
COOTBETCTBYWOIMX 3anmad. [IpuOpUTeTHBIMU  3a7adyaMud  OCBOCHHSI  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIsStOTCSA:

e (GopMHpOBaHHME TIPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYIKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABICHUS O MHOTOIPDAHHHMKAX W TelaxX BpPAICHUS
KaK O BOXKHEHUIIIUX MATEMATUYECKUX MOJEIISX, MO3BOJISIIONIUX OMUCHIBATH
¥ U3y4aTh Pa3HbIE SIBICHUS OKPY’KAIOIIETO MUPA;

e (¢dopMHpOBaHHE YMEHHUS pACIIO3HABATH HA YEPTEKAX, MOJCISIX U B
peaIbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJIAJICHUE METOJIaMU PEINEHUs 3a7a4 Ha MOCTPOSHHUS HAa M300PAKEHUSIX
NPOCTPAHCTBEHHBIX (DUTYP;

e (GOopMHpOBaHHE YMEHHS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSMH O
MHOTOTPAaHHUKAX U TeIaX BPANICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ad4;
dbopMHUpOBaHHE yMEHHUS  TMPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCyKIeHusT B XOJE PEHICHUS CTePEOMETPHYECKHX 3aJad W 3a1ad C
MPAKTUYECKUM COJICPIKAHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPYECKHUX CIIOCOOHOCTEH
OoOydJarommxcs, TMO3HABATENbHOW  AKTUBHOCTH, HCCJIENOBATEIbCKUX
YMEHUH, KpUTHIHOCTU MBIIILICHUS;



» (dopmupoBaHUE byHKIIMOHATBHOU I'PaMOTHOCTH, peJieBaHTHOM
TEOMETPUU: YMEHHE pACMO3HaBaTh TMPOSIBICHUS T€OMETPUYECKUX
MOHATHH, OOBEKTOB ¥ 3aKOHOMEPHOCTEH B pPEANTbHBIX >KM3HEHHBIX
CUTyalUsIX ¥ TIPH W3YYEHUHU JPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEPHOCTEH, (GOpMyIHpOBaTH HMX Ha S3bIKE
T€OMETPUHU U CO3/1aBaTh TEOMETPUUYECKUE MOJICTH, TPUMEHSITh OCBOSHHBIH
TEOMETPUYECKUI ammapar JUIsl PElIeHUs MPAKTHKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OIICHUBATH MTOJIYYCHHBIC PE3YIbTATHI.

OTnuuuTeTFHON OCOOCHHOCTBIO MPOTPAMMBI SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUU B HaAYaje €ro W3y4YeHWs 3a7ady, pelaeMblX Ha YPOBHE
WHTYUTHUBHOTO TIO3HAHUSA, U OTIPEICIEHHBIM 00pa30M OpraHu30BaHHAs paboTa Haj
HAMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO
MBIIIJICHUSI, CTUMYJIUPYET MPOTEKAaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
TaTbHEUIIIeMY U3YYSHHIO TTPEIMETA.

[Tpenmourenue oTAAETCS HATIISITHO-KOHCTPYKTUBHOMY METOIY OOy4YeHHUS, TO
€CTh TCOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE UyBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JESTEbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUA Y
ydanuxcsi B Kypce€ CTEpEeOMETPUHM TPOBOJIUTCS 3a CUET pEIICHHUs 3a/1ad Ha
CO37JaHWE  TPOCTPAHCTBEHHBIX OOpa3oB M  3a4a4 HA  ONEPUPOBAHUE
MPOCTPaHCTBEHHBIMU o0Opa3zamu. Co3zmaHue o0pa3a TPOBOJUTCS C OMOPOM Ha
HATJITHOCTh, @ OINEpPUPOBAaHWE OOpa3oM — B YCIOBUSAX OTBICYCHHUS OT
HATJISTHOCTH, MBICIIEHHOTO U3MEHEHHSI €T0 UCXOIHOTO COJEPKAHMUS.

OcHoBHBIE cofaepkaTenbHble TUHUU Kypca «l'eomerpum» B 10-11 kxmaccax:
«MHororpanHukn», «IIpsiMbie U MIOCKOCTH B MPOCTPAHCTBE», «Tena BpanieHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTpaHcTBe». DopMUpOBaHHE TOTUIECKUX YMEHUN
pacnpenensieTcss He TOJBKO MO COAEpKATENbHBIM JUHUSM, HO WU TI0 TOAaM
0o0y4eHus Ha YPOBHE CPEIHEro 00mero oopa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIONIEE NPEIMETHBIM De3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenel€HHBIM [0 TroaaM OOydeHwus,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, dYTOOBI OBJIAICHUE TEOMETPUUYECKUMH
MOHSATUSMU U HAaBBIKAMH OCYHIECTBIUIOCH TTOCIIEOBATENBHO U MOCTYMATEILHO, C
coO0IeHreM TIPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
o0IIyI0 CHCTEMY T€OMETPUYECKUX TMPEICTaBICHUN OOYYaIOIIMXCS, PACIIUPSST |
yrayOnsis e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usydenue reomerpun OTBOAUTCA 2 4aca B Heaemo B 10 kimacce u 1 gac B
Henento B 11 kimacce, Bcero 3a aBa roja o0ydenus - 102 yyeOHBIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE  TOHATUS  CcTepeoMeTpuu. Touka, TpsAMasi, IJIOCKOCTD,
npocTpancTBO. [lonsTue 00 aKCMOMATUYECKOM TMIOCTPOCHUU CTEPEOMETPUMU:
AKCOMBI CTEPEOMETPUU U CIIECJICTBUS U3 HUX.

B3aumHoe pacnonokeHue MNpsMbIX B NPOCTPAHCTBE: MMEPECEKAIOIINECH,
napajyieibHble W CKpemmBaromuecss npsmbie. [lapamnenbHOCTs NOpsIMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApPAJUICIbHBIE TMPSIMBIE B NPOCTPAHCTBE;
NMapaJJIEIbHOCTh TPEX MPSAMBIX; MAPAIUIETBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAMPABJICHHBIMU CTOPOHAMH; YrOld MEXKAY MPsSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTB MJIOCKOCTEN: MapayieIbHbIC MJIOCKOCTH; CBOICTBA
napajuieNbHbIX IockocTen. [lpocreiiine mnpocTpaHcTBEeHHbIE (QUTYpHI Ha
MJIOCKOCTHU: TETPAdIp, KyO, mapaiienenumne; NoCTPOeHUE CEYEHUH.

[lepieHAMKYISAPHOCTD NPSIMON U IUIOCKOCTU: MEPHEHIUKYISPHBIE MIPSAMBIE B
MPOCTPAHCTBE, IMpPsAMBIE MAPALICNIbHBIE W NEPHNEHIUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPSAMOM M TIIOCKOCTH, TE€OpeMa O MNpsiMOU
MEPNEHAUKYJISPHON IIIOCKOCTU. YTIbI B MPOCTPAHCTBE: YIrOJd MEXKAY MPSAMOU U
IJIOCKOCTBIO;  JBYTPAHHBIM  YrOj, JIMHEWHBIM Yrojl JBYTPAaHHOTO  yrJia.
[lepnienauKyisip ¥ HaKIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TJIOCKOCTH, PACCTOSHUE
OT mOpsMON [0  IJIOCKOCTH,  TpoeKkuusi  (Gurypsl  Ha  IJIOCKOCTb.
[lepnenauKyIsIpHOCTh  TUIOCKOCTEH: MOPU3HAK  MNEPHEHAUKYJISAPHOCTH  JIBYX
IUIOCKOCTEN. Teopema 0 TPEX NEPNEHIUKYIAPAX.

MHuoOrorpaHHuKu

[IonsATHE MHOTOTrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHukKa. [Ipusma: n-yronbHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKIIOHHASI TIPU3MbI, OOKOBas U
MOJTHAs MOBEPXHOCTD MIPU3MBL. [Tapannenenunen, PSIMOYTOJbHBIN
napajjenenunes u ero cpoucrtBa. [lupamupa: n-yroinpHas nupamuja, rpaHd U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMUJIBI; TPABUIILHAS U
yceu€HHas MUpaMuaa. OJIEMEHThl npu3Mbl U nupamunbl. [IpaBunbHbie
MHOTOTPaHHUKHU: MOHSATUE MPABWIBHOTO MHOTOTPAHHMKA; MPaBWIbHAS IpU3Ma U
MpaBUIbHAS THUPAMUJA; MpPaBWIbHAsA TPEYroOjbHAs NHPAMUIA W IPABUILHBIN
TeTpadap; KyO. IlpencraBieHne O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaexasap u uxocasap. CeyeHus Npu3Mbl U MTUPAMUIBI.

CummeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPAMOMH,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B TNHpAMHIAX, HOapaUieienunenax,
MPAaBUIbHBIX MHOTOIPAHHUKAX.



BbrancieHne 2JIeMEHTOB MHOTOTPAHHHUKOB: péOpa, aUaroHaiav, YTIJIbIL.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU TPHU3MBI,
IOIMAAh OCHOBAaHWUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOU MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW TMUPAMHUIBI,
TeopeMa O Iulomaau yceu€éHHoW mnupamuasl. [lonstue 00 o00néme. OOBEM
MAPaMUJIbI, TPU3MBL.

[Tomobubie Tema B mpoctpaHcTBe. COOTHONMICHHWS MEKIY TIUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEII.

11 KJIACC

TeJsia Bpauenus

Hunuuapuyeckast MOBEPXHOCTb, obOpasyroiue UITUHIPUIECKON
MOBEPXHOCTH, OCh UMIMUHJIPUYECKOU TMOBepXHOCTU. [lunmmuap: ocHoBaHusi u
OOKOBasi TMOBEPXHOCTh, OOpasywmiasi W OCh; IUIOMIAAb OOKOBOW U MOJHOU
MOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOCTH. KoHyc: ocHOBaHue U BepilnHa, 00pa3yronias
U OCh, IUIOMIAJh OOKOBOM H TIOMHOW TMOBEPXHOCTHU. YCEUEHHBIM KOHYC:
00pa3yroiue U BbICOTa; OCHOBAHUS U OOKOBas MIOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AUAMETpP; IUIONIAAL MOBEPXHOCTH ChEpBhL.
B3aumnoe pacnonokenue chepbl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
TJIOIAb CEpHI.

N300paxenue Ten BpaleHus Ha MIOCKOCTH. Pa3BEpTka MIMHIpA U KOHYCA.

KoMmOunaruu Ten BpailleHHusi W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
onmucaHHbId OKO0IO cdepsl; chepa, BOHCaAaHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[TonsaTtue 06 00bEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapasuienenunena u ciueAactBus u3 He€. OObEM LMIMHIPA,
koHyca. O0BéM mapa u wiomaas chepsl.

[logoOubie Tenma B mnpoctpaHcTBe. COOTHOLICHHS MEXKAY IUIOMAASIMU
MOBEPXHOCTEHN, 00bEMAMU TTOAOOHBIX TEJL.

Ceuennss nwiuHApa (MapayieNbHO M TEPHEHIUKYISIPHO OCH), CEYECHUs
KOHyca (mapajuiebHOE OCHOBAHUIO W TPOXOMSIIEE 4Yepe3 BEpIIUHY), CEUCHUS
niapa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha mI0CKOCTU U B IpocTpaHcTBe. ClIOkKEHUE U BEBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa HA yucno. PasznoxkeHue BeKTOpa 1o TpEM HEKOMILTAHAPHBIM
BekTtopam. [lpaBuno mapamienenunena. Pemenue 3amay, CBS3aHHBIX C
MPUMEHEHUEM TpaBWI JAelcTBUM ¢ BekTtopamu. IlpsmoyronsHas cucrema



KoopauHaT B mpocTtpaHcTBe. Koopnunatel BekTtopa. [Ipocreimne 3amauu B
KOOpAMHATaX. YTol Mexkay Bekropamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Brluncnenue yrioB MexIy MpsSMbIMHU M MIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBII
METO/I IPU PELIEHUU T€OMETPUIECKUX 3a/1a4.



ININIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI TIPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MarteMaTuka) XapakTepU3yITCS:

I'paxiaHckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UITUU 00YYAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHa POCCHUHCKOrO O0OIIecTBa, MNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUM,
MpOLEYP TPaKJAHCKOTO oO0mmecTBa (BBIOOPBI, OMPOCHI W TIP.), YMEHHEM
B3aMMOJICUCTBOBATh C COIHAJBHBIMA HMHCTUTYTaMH B COOTBETCTBHM C WX
GYHKIUAMHA U Ha3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBI0 POCCHICKON TPAXKTAHCKOW HICHTUYHOCTH, YBAKCHUS
K MPONUIOMY ¥ HACTOSIIIEMY POCCHHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIICHHEM
K JOCTHKEHUSM POCCUUCKHX MATEeMaTHKOB M POCCHUUCKOW MaTEeMaTHYECKOM
IIKOJIBI, K HCIOJB30BAHUIO ATUX JOCTIDKCHHH B JPYTMX HAyKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHEM TyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO TOBEACHHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUN HAYKH U JACSTEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYHUBOTO OYyAyIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ICTETHYECKHUM OTHONICHHMEM K MHPY, BKIIOYAs ACTETHKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pElIeHHH, paccyKIeHui;
BOCIIPUUMYHBOCTHIO K MATEMATHYECKUM ACTIEKTaM Pa3IUYHBIX BUJOB UCKYCCTBA.

dusznyeckoe BOCIHUTAHHE:

chOpPMHUPOBAHHOCTBIO YMEHHS TPUMEHSATh MATEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOTO U Oe30macHoro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/AbIXA, peryJsipHas dusngeckas AKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHHS, npu 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENbHOCTBIO.

TpyaoBoe BoCIHTaAHKE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHUEM ILEHHOCTHU TPYIOIIOOUS; UHTEPECOM K
paznuuHbiM  chepam  mpodecCHOHATBLHON  JIEATETbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccun u peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTHIO U  CIOCOOHOCTBIO K  MareMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEM JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUHU MIPAKTUYECKUX 33714 MATEMATUYECKON HANIPABIEHHOCTH.

IKOJI0rHYeCKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUUECKOW KyJIbTYpbl, MOHHUMAHUEM BIHUSHUSA
COLUAIbHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATLHOU
cpedbl, OCO3HAHMEM TJO0AIBHOTO  XapakTepa HKOJIOTUYECKUX Mpodiem;
OpPUEHTAIIMEH HAa NMPUMEHEHHWE MATEMATUYECKUX 3HAHUM I pElIeHUus 3a1ad B
0o0acT OKpYXKaIeil cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OLICHKH HX
BO3MOYKHBIX MOCIIEICTBUN JI1 OKPYKAIOIIEN CPEbI.

LleHHOCTH HAYYHOI'0 MO3HAHUS:_

c(hOpPMUPOBAHHOCTbIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTUsI HAyKu U  OOIIECTBEHHOW TMPAKTUKHA, MOHUMAHHEM
MaTeMaTUYECKOW HAyKHh Kak cdepbl YEIOBEYECKOW AESTEIbHOCTH, JTamoB eé
pa3BUTUS U 3HAYUMOCTU [JI1 PA3BUTUS LUBUIU3ALUU; OBIAJCHUEM SI3BIKOM
MAaTEMATUKM U MaTEMAaTUYECKON KyJIbTypOMl KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIISAITh MPOEKTHYK) U HCCIEAOBATEIbCKYIO AEATEIIbHOCTD
WMH/IUBUJIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbie pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO MpeaMeTra
«MartemaTtuka XapaKTEePU3YyHOTCs OBJIAJICHUEM YHUBEPCATIbHBIMU
NO3HAGAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OeticmeusIMuU, YHUBEPCATbHbIMU PecyIamMUBHbIMU QeUCMBUIMU.

1)  Vwausepcanvnvie  nozmaeamenshvie  Oeiicmseus, — obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYXdCArwwe2o  Mupa,  NpPUMEHEHUe  J02UYECKUX,
ucciedosamenbckKux onepayull, ymMmeHui pabomamso ¢ ungopmayueti).

ba3oBblie Jlorn4ecKkue JeMCcTBUA:

e BBIABIIATH U XaPAKTEPU30BATh CYIIECTBEHHbIE MPU3HAKNA MAaTeMATHYECKHUX
OOBEKTOB, TIOHATUM, OTHOUIEHUM MEXKAY MNOHATUSAMH; (HOPMYIHPOBATH
OTpeNeNiCeHUs]  TMOHSTHH; YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KnaccuuKauu, OCHOBaHUA Uil OOOOIIEHUS W CPABHEHMS, KPUTEPUU
IPOBOIMMOTO aHAIU34;

e BOCIpPUHHMMATH, (QopMynaupoBaTh U  NPeoOPa30BBIBATH  CYKICHHS:
YTBEPAUTENbHbIE U OTPULATENIbHBIC, C€AMHUYHBIE, YACTHbIE U OO0muE;
YCJIOBHBIE;

e BBIBIATH  MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeunsi B (pakTax, MaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;



npeasiaraTb ~ KPUTEPUU  JiE  BBISBIICHUS  3aKOHOMEPHOCTEH U
IPOTUBOPEYHUM;

e JenaTh BBIBOJABI C MCHOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUEHHH IO AaHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEILHO J0Ka3aTeNbCTBA MaTeMaTUYECKHX
YTBEPKIAEHUN (MPsSIMbIE U OT MPOTUBHOIO), BRICTPAUBATH apTyMEHTAIIHIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYJKJICHHS U BBIBOJIBI;

e BBIOMpaTh CcHOCOO pemieHus y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pENICHUs, BbIOMpaTh HauWOoee MOAXOMSIIMUI ¢ YYETOM
CaMOCTOSITEIILHO BbIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/IbCKue 1eHCTBHA:

* HCIONB30BaTh BOMPOCHI KAK MCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCHI, (GUKCHUPYIOIIUE NPOTUBOpEUHe, MpoOIeMy,
yCTaHaBIMBAaTh  MCKOMOE U  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHUI0, MHEHUE;

e TPOBOJUTH CaMOCTOSTEIILHO CILJTAHUPOBAHHBIN YKCTIEPUMEHT,
UCCIEAOBAHUE TI0 YCTAHOBIIEHHI0 OCOOCHHOCTEM MaTEeMaTUYeCKOTO
00beKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEKIY
00BbEeKTaMHU, SABJICHUSMHU, MPOIECCAMU;

e  CaMOCTOATENBbHO (HOPMYIUPOBATH OOOOIIEHUS U BBHIBOJBI 10 PE3yIbTaTaM
OpOBEAEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTATOB, BEIBOJAOB M 0000IICHUH;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTUE IMPOIECCa, a TAKKE BBIJABUTATH
PEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabdora ¢ undgopmanmeii:

e BBIBIATH JePuuuThl MHPOpMAIMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEUICHUS 3a1a4u;

e BbIOUMpaTh UMHPOPMALMIO U3  HUCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMALIUIO
pa3IUYHbIX BUJOB U (DOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(OPMAIHIO, MPEJACTABIATH €€ B Pa3IUUHbIX (opmax,
WJLTIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATh HAJEKHOCTh uHdopmanuu o CaMOCTOATENILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvle KOMMYHUKamueHnwle Oelicmeéus, obecneuusarom

chopmuposaHHoCcmb COYUATILHBIX HABLIKOS 00YUAIOUUXCS.

Oobwenue:



BOCIIPUHUMAThL M (OPMYJIHPOBATH CYXKJICHHS B COOTBETCTBHUU C
YCIOBUSIMH M HEJISIMU OOIIIEHHS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NUCbMEHHBIX TEKCTAX, 1aBaTh IMOSICHEHUS IO
X0y pelleHus 3aJaui, KOMMEHTUPOBATH MOJTYYEHHbIN PE3yJIbTAT;

B X0Jie 00CYXACHUs 3aaBaTh BOMPOCHI M0 CYHIECTBY 00CYK/1aeMOU TEMBI,
npoOIeMbl, peraeMoi 3a1a4u, BEICKA3bIBATh UJEHU, HAIICIICHHBIE HA MTOUCK
pELICHUS; COMOCTAaBIATh CBOM CYXKJICHHS C CYXKACHUSIMU JIPYTUX
YYaCTHUKOB Juanora, OOHapyKUBaTh pa3iMuhe€ U CXOJICTBO MO3HUIIUN; B
KOppeKkTHOU hopMe popMynupoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS,
OPEACTABIATh  pe3yJbTaThl  PEIIEHHUs  3aJaud,  DKCIEPUMEHTA,
UCCIEAOBAHUSA,  IPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIUICHUS ¢ YUETOM 3a7]a4 MPE3EHTALIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHu4ecTBO:

3)

MOHMMAaTh W HUCIONB30BaTh  MPEUMYIIECTBA  KOMAHJAHOW W
UHIUBUAYATEHON pabOTHI IPU PEIIeHUH YIeOHBIX 3a7a4; MPUHUMATH 11eJTh
COBMECTHOU JESITENbHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThI, pactipeiIeNiaTh BUIbI PaOOT, JOrOBapUBATHCS, 00CYKIATH MPOIIECC
¥ pe3yJbTaT paboThl; 0000IIaTh MHEHHUS HECKOIBKUX JTFOICH;
y4aCTBOBAaTh B IPYMNIOBBIX (popmax paboThl (00CYXKaAeHHSA, 0OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHITH CBOK YacTh pPadOTHI U
KOOPJIUHUPOBATh CBOM JEHCTBUS C JPYTHMH WICHAMH KOMAaHJbI,
OIICHMBATh KA4eCTBO CBOETO BKJIA[a B OOMIMIA TPOIYKT IO KPHUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSL.

Vuusepcanvhvie  pezynamueHble delicmeus, obecneuusaiom

Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUYHOCHIU.
Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3aa41, BHIOUPATH CIIOCO0 pENICHMS
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C yIETOM HOBOM
uH(popmanum.

CaMOKOHTPOJIb:

BIQJCTh HABBIKAMU I[I0O3HABAaTEIbHOW pedrekcun Kak OCO3HAHHS
COBEpIIAEMBIX JIEMCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIQJETh Cmoco0aMu  CaMOMPOBEPKHU, CAMOKOHTPOJIS —Mmpolecca U
pe3yJibTaTa PEUICHUsI MATEMATHYECKOM 3a/1a4H;

OPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUIEHUU
3a/1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMIEHHBIX OMIMOOK, BBISIBIICHHBIX TPY/IHOCTEH;



e OIIGHHUBATh COOTBETCTBUE pE3yibTaTa ILEIU U YCIOBUSAM, OOBICHSTH
NPUYUHBI JOCTUIKEHUS WIIM HEJOCTUIKEHUSl PEe3yJIbTATOB JESATEIbHOCTH,
HAXOJIUTh OMIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATHBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, TIPAMas, INIOCKOCTb.

[IpuMEeHsATHL aKCMOMBI CTEPEOMETPUM M CIICACTBUA W3 HUX NPU PEHICHUU
F€OMETPUUECKHUX 3a/a4.

OnepupoBaTh MOHATHSAMH: MAPALICTIBHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX
M IJIOCKOCTEH.

KnaccudunupoBats B3aUMHOE pPACMOI0KEHUE MPSAMBIX U IIJIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh TOHATUSIMU: JABYTPAHHBIM YTOJ, TpaHW JBYTPAHHOTO YTIJIa,
pebpo ABYrpaHHOTO yTJIa, JTUHEHHBINA YroJ ABYTPaHHOTO yTJa, TpaaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKJIBINA
MHOTOTPAHHHUK, YJIEMEHThI MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHHMKOB (MUpaMuaa; IpU3Ma,
MPSMOYTOJIBHBINA MapajuieIenuIe, Ky0).

Knaccudunuposats MHOTOTPAHHUKH, BBIOUpAast OCHOBAHUS JUTST
KiIaccuukanuu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABUIBHBIC
MHOTOTPAHHUKHU; TIPSIMbI€ U HAKJIOHHBIC TIPU3MBI, TapaJLICICITUIIC/IBI ).

OnepupoBaTh MOHATUSIMU: CEKYIAs MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHIMUITBI TTIOCTPOCHUS CEYCHUM, UCTIONB3YS METO/I CJIC/IOB.

Ctpouth Ceue€HHS MHOTOTPAHHHUKOB METOJOM  CJIEJIOB, BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHU
CBEpXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HAXOXKACHNUE TEOMETPUUECKUX BEJIMUUH 110 00pas3iaM Uiu
aNrOpUTMAaM, TPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOJIbl TNPU PEUICHUU
CTAaHJAPTHBIX MATEMATUUYECKUX 3aJ1a4 HA BBIYMCIICHUE PACCTOSTHUN MEXKIY IBYMS
TOYKaMHM, OT TOYKH [0 TNPsAMON, OT TOUYKU [JO IUIOCKOCTH, MEKIY
CKPEIINBAIOIIMMHUCS TPSMBIMU.

Pemrate 3amaun Ha HAXOXKACHNUE TEOMETPUUECKUX BEJIMUUH 110 00pas3iaM Uiu
aNrOpUTMAaM, TPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOJIbl TNPU PEUICHUU
CTAHJAPTHBIX  MATEMATUYECKUX 3aJa4 HA  BBIUUCICHHE YIVIOB  MEXIY
CKPEIIMBAIOIIMMHUCS TPSIMBbIMU, MEXAY MNOPSIMOM M  IUIOCKOCTBIO, MEKIY
TJIOCKOCTSIMM, JBYTPAHHBIX YIJIOB.



Boraucnsate 00bEMBI U TUIOMIAMU TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMmuia) ¢ T[OpuMeHeHueM (GopMys; BBIYUCIATH COOTHOIICHUS  MEXKIY
TJIOMIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUAMH: CHUMMETPUS B MPOCTPAHCTBE; ILEHTP, OCh U
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TIOCKOCTh CUMMETPHUH (DUTYPBI.

N3Bnekatb, mnpeoOpa3oBbIBATH U WHTEPHOPETUPOBATH HUHMOpMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (hurypax, mpeACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[IpumensTs reomerpuyeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANnoJaralolux HECKOIbKO IIAroB PEUICHUs, €CJIA yCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[Ipumenars, mpocreimme NOporpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI NIPU PELICHUN CTEPEOMETPUUECKUX 3a]ad.

[IpuBoauTH, TIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
’KU3HHU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTYyYEHHBIC 3HAHUSI HA TPAKTUKE: AHAIU3UPOBATh pPEalbHbIE
CUTyallul U TMPUMEHATb HU3YUYECHHBIE IOHATUS B MPOLIECCE IOUCKA PELICHUs
MareMaTU4ecku CcHOpPMYIHPOBAHHON MTPOOJIEMbI, MOJEIUPOBATH peaJbHbIE
CUTyallul Ha A3bIKE T[E€OMETPUHM, UCCIEI0BATh IOCTPOCHHBIE MOJEIH C
HCIIOIB30BAaHUEM N€OMETPUUYECKHUX MOHITUN U TEOPEM, ammnapara aaredpbl; peraTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHbIE C HAXOKJACHUEM I€OMETPUUYECKUX BEJTUYHH.

11 KJIACC

OnepupoBaTh TOHATHAMH: ITWIWHAPUYECKAs TMOBEPXHOCTb, OOpa3yroIue
HNWIMHAPAYECKOW  TOBEPXHOCTH;  IWIWHIAP;,  KOHHMYECKAas  MOBEPXHOCTb,
00pa3yronme KOHUIECKOM MMOBEPXHOCTH, KOHYC; cheprieckas MTOBEPXHOCTb.

Pacno3naBath Tena BpameHus (MIWIHHIP, KOHYC, cdepa U map).

OOBACHATH CTTIOCOOBI MOTYUYCHUS TEJT BPAIICHUS.

KnaccudunupoBats B3auMHOE pacroioKeHue chepsl U TIIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BBICOTA
CEeTMEHTA; MIAPOBOM CJI0H, OCHOBAHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CJIOS;
HIAPOBOU CEKTOP.

Beruaucnsate  00bEMBI W TUIOMIQAM  TOBEPXHOCTEW T  BpallCHUS,
TEOMETPUUECKHUX TENI ¢ IPUMEHEHUEM (HOpMYIIL.

OnepupoBaTh MNOHATHSAMHU: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy u
OMUCAaHHBIM OKONIO cdepnl; cdepa, BMUCaHHAS B MHOTOTPAHHUK WA TEJIO
BpaIllCHUS.

BBIMUCIIATE COOTHOMICHUS MEXKIY IUIOMIAIIMU TMOBEPXHOCTEH U 00BEMaMU
MOJOOHBIX TEIL.



N3o00paxate u3ydaemble (QUIypbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TE BPAICHU.

M3Bnekatb, HWHTEPNPETUPOBATH U MIpeoOpa3oBeIBaTh HHMOpMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (hurypax, mpeACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BbINoONHATE OEHUCTBUSL CIIOKEHUS BEKTOPOB, BBIYMUTAHUS BEKTOPOB U
YMHOEHHUS BEKTOPa HA YUCII0, OOBICHATh, KAKUMU CBOWCTBAMHU OHU 00J1a/1at0T.

[IpumeHaTs NpaBUIIO MapajuieNIenuIe1a.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyllb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YIroJl MEKIY
BEKTOpPaMH, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI.

Haxomuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIQABIBAaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTs reomerpuyeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANnoJaralolux HECKOIbKO IIAroB PEUICHUs, €CJIA yCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocreimmne reoMeTpUYEeCKHE 3a71a4M Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaum Ha [0Ka3aTeNnbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HAXO0KJICHUE T€OMETPUYECKUX BEIUYUH 110 00pa3liaM Wi aIropuT™Mam, IPUMEHsIS
W3BECTHBIE METO/IbI TIPU PEILICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a]a4.

[Ipumenars, mpocreimme NOporpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI NIPU PELICHUN CTEPEOMETPUUECKUX 3a]ad.

[IpuBoauTH, TIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
’KU3HHU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTYyYEHHBIC 3HAHUSI HA TPAKTUKE: AHAIU3UPOBATh pPEalbHbIE
CUTyallul U TMPUMEHATb HU3YUYECHHBIE IOHATUS B MPOLIECCE IOUCKA PELICHUs
MareMaTU4ecku CcHOpPMYIHPOBAHHON MTPOOJIEMbI, MOJEIUPOBATH peaJbHbIE
CUTyallul Ha A3bIKE T[E€OMETPUHM, UCCIEI0BATh IOCTPOCHHBIE MOJEIH C
HCIIOIB30BAaHUEM N€OMETPUUYECKHUX MOHITUN U TEOPEM, ammnapara aaredpbl; peraTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHbIE C HAXOKJACHUEM I€OMETPUUYECKUX BEJTUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC
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bubnuoreka [HJOK
5 MHororpaHHUKA 11 | 1 mf rexa I
https://m.edsoo.ru/1¢209e37
.. Bubnuoreka IIOK
6 O061e ororpa 0 9 | .
MBI MHOTOTPAHHHIKOB https://m.edsoo.ru/1¢209e37
Bubnuoreka IIOK
7 [ToBTOpEHUE: CEUEHUS, PACCTOSIHUSA U YTJIbI 4 | ,.
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KJIACC

KosunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB H TeM (uudposbie)
Ne i/ ‘ Kounrpoasusbie | Ipakruyeckue .
nporpaMmal Beero oOpa3oBartelibHbIE
padoTbl padoTbI
pecypchl
Bubnuoreka IIOK
! Tena spamers 12 https://m.edsoo.ru/1¢209¢37
2 O06BEMEI TEN 5 1 BHOHPOTeKa HOK
https://m.edsoo.ru/1¢209e37
Bubnuoreka IIOK
3 Bexkro 00 a OCTPAaHCTBE 10 1
KCTOPBI H KOOP/IMHATEI B MPOCTPAHCTS https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHKE, 7 1 bubanoreka IHOK
CHUCTEMATH3ALUS 3HAHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE INVTIAHUPOBAHHUE

10 KJIACC
KosmuyecTBo yacos DJIeKTPOHHbIE
Ne Jlara undposbie
Tema ypoka Kounrpoasusie | IlpakTnuecku ,
n/n Bcero u3y4yeHusi | odpaszoBare/ibHbIE
padoTbI e padoTbl
pecypcbl
OCHOBHBIE MOHATUS CTEPEOMETPHH:
TOYKa, MpsMasi, IJI0CKOCTh,
npoctpadcTBo. [IpaBuna
bubnnorexa [OK
n300paKeHust Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
n300pakeHust TUIOCKOCTEN,
napasuie/ibHbIX MPSAMbIX (OTPE3KOB),
CEpeUHBI OTPE3Ka
[Tonsarus: nepecexaronmecs
OCKOC epeceKaromec a 1 bubmmorexa [OK
ILUIOCKOCTH, I KaloIuecs npsamMas
» 11ep P https://m.edsoo.ru/2d8a9¢99
U ITOCKOCTD
[Tonsarus: nepecexaronmecs
bubnnorexa [OK
IUIOCKOCTH, TEPECEKAIOIIUEcs npsmas 1
https://m.edsoo.ru/db685e73
U ITOCKOCTD
3HAKOMCTBO C MHOTOTPAHHUKAMH,
n300paKeHNe MHOTOTPAHHUKOB Ha 1 bubnuorexa [JOK
PUCYHKAX, HAa TIPOEKIITUOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HauanbsHbie cBeieHus 0 ky0Oe u
N . pasaip o1 1 bubnnorexa [OK
MUpaMHUae, MX pa3sBEPTKH K MOJCIIH. .
P ’ https://m.edsoo.ru/b30dff38
CeueHust MHOrOIrpaHHUKOB
HauanbsHbie cBeieHus 0 ky0Oe u 1 bubnnorexa [OK




[UpaMu/ie, UX pa3BEPTKU U MOJEIIH.
CeueHus MHOTOTPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[Tousarue 00 akcnOMaTHYECKOM

bubnnorexa [OK
7 [OCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUU U CIICICTBUS U3 HUX
[Tonarue 00 akcHOMaTUYECKOM
2 bubnnorexa [OK
[OCTPOEHUU CTEPEOMETPUU: AKCUOMBI
P b b https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUU U CIICICTBUS U3 HUX
[Tonarue 00 akcHOMaTUYECKOM
bubnnorexa [OK
9 [OCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo0.ru/65¢6b106
CTEPEOMETPHUU U CIICICTBUS U3 HUX
[Tonarue 00 akcHOMaTUYECKOM
10 bubnnorexa [OK
[OCTPOEHUU CTEPEOMETPUU: AKCUOMBI
P b b https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIICICTBUS U3 HUX
B3aumHoe pacnosnokeHue rnpsiMbix B
1 IIPOCTPAHCTBE: MEPECEKAIOLIUECH, bubnuorexa [JOK
rnapanieabHble U CKPEIMBAIOIIUECS https://m.edsoo.ru/1a2520f6
npsiMble
[TapannensHOCTb NPAMBIX U
IUIOCKOCTEM B POCTPAHCTBE:!
bubnnorexa [OK
12 napasuieibHbIe NPSIMbIC B Y
. https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; NMAPAJLIENBLHOCTh TPEX
IPSIMBIX
[TapannensHOCTb NPAMBIX U
13 IUIOCKOCTEN B MPOCTPAHCTRBE: bubnuorexa [JOK
[TapanienbHOCTL IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIibl ¢ COHANPABICHHLIMU bubnuorexa [[OK




CTOpOHaAMH https://m.edsoo0.ru/9f4071b9
15 YroJ Mex1y NpSIMbIMH B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 YroJ Mex1y NpSIMbIMH B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnuorexa [JOK
rnapanieabHble MIIOCKOCTH https://m.edsoo.ru/2e 18255
18 CaoiicTBa napauie 0CKOCTEMH bubmmorexa LOK
BOWCTBA MapajleIbHbIX [NIOCKOCTEH
P https://m.edsoo.ru/e504d656
[IpocTeiimme npocTpaHCTBEHHBIE
19 (burypsbl Ha MIOCKOCTH: TETPad bubmmorexa [OK
yp - TETPasp; https://m.edsoo.ru/4a28dc02
KyO, napasuienenumnes
bubnnorexa [OK
20 IToctpoenue ceuenutit
cTpocHH Het https://m.edsoo.ru/1d434d0f
. bubnuorexa LIOK
21 [TocTpoenue ceuenuii nommorexa L
https://m.edsoo.ru/ec26fesd
KourposabHas padoTa 1o teme
By "IIpsiMbI€ ¥ TUIOCKOCTH B bubnuorexa [JOK
npoctpadcTie. [lapannensHocTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX M TUIOCKOCTEH"
[lepneHauKyIpHOCTE IPSIMOM U
23 HJ](E)CKOCTI/I‘);C IjjeH UK [.:Iﬂ HbIE bubnmorexa LIOK
- TICPHCHANKY TP https://m.edsoo.ru/b19f6a5d
IpsiIMbIE B IIPOCTPAHCTBE
4 [IpsiMble napasienbHbIe U bubnuorexa [JOK
MEPIECHAUKYIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/0acl1c95
75 [IpsiMble napasienbHbIe U bubnuorexa [JOK
MEPIECHAUKYIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHaAnKyJJIspHOCTH bubnuorexa [JOK




MPSIMOH U TJIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Tpu3Hak nepneHaAnKyJJIspHOCTH bubnuorexa [JOK
MPSIMOH U TJIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsimoit bubnuorexa [JOK
HNEPIEHTUKYJISIPHOH TIOCKOCTH https://m.edso0o.ru/635¢5087
29 Teopema o npsimoit bubnuorexa [JOK
HNEPIEHTUKYJISIPHOH TIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuorexa [JOK
HNEPIEHTUKYJISIPHOH TIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenaukynsp U HaKJIOHHBIE:
31 ACCTOSIHUE OT TOYKH J0 IJIOCKOCTH bubnworexa LIOK
b ? ’ https://m.edsoo.ru/33¢477d3
paccTOsiHUE OT NPSIMOM 10 MIOCKOCTH
[lepnenaukynsp U HaKJIOHHBIE:
bubnnorexa [OK
32 pPAcCCTOSTHUE OT TOYKH JI0 TJIOCKOCTH, X
. https://m.edsoo.ru/66fefadd
paccTOsiHUE OT NPSIMOM 10 MIOCKOCTH
[lepnenaukynsp U HaKJIOHHBIE:
33 ACCTOSIHUE OT TOYKH J0 IJIOCKOCTH bubnworexa LIOK
b ? ’ https://m.edsoo.ru/a5b7b8e3
paccTOsiHUE OT NPSIMOM 10 MIOCKOCTH
[lepnenaukynsp U HaKJIOHHBIE:
bubnnorexa [OK
34 pPAcCCTOSTHUE OT TOYKH JI0 TJIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTOsiHUE OT NPSIMOM 10 MIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJ MEK]TY bubnuorexa [JOK
MPSIMO U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbId yroJ, JUHEHHbIA yToJl bubnuorexa [JOK
JBYTPAHHOIO yIia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbId yroJ, JUHEHHbIA yToJl bubnuorexa [JOK

JIBYTPaHHOIO yria

https://m.edsoo.ru/c7c777ed




[TeprieHIUKYISIPHOCTD TUIOCKOCTEH

bubnnorexa [OK

38 MPU3HAK MEPIEHIUKYIIPHOCTH JIBYX
b up FHIY AP ABY https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[TeprieHIUKYISIPHOCTD TUIOCKOCTEH
39 [IPU3HAK [IEPIEHIUKYIIAPHOCTH IBYX Eu6mmorexa [IOK
b up yip Y https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[TeprieHIUKYISIPHOCTD TUIOCKOCTEH
40 MPU3HAK MEPIEHIUKYIIPHOCTH JIBYX bubmmorexa [OK
b up FHIY AP ABY https://m.edsoo.ru/ba75de57
IUIOCKOCTEN
41 Teopema o TpEX nepneHIUKYIApax Eu6mmorexa [IOK
P P P AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIIpax bubmmorexa [OK
P P PTICHIIIY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHIUKYIApax Eu6mmorexa [IOK
P P P AP https://m.edso0.ru/9f246736
Kourponbhas padoTa 1o temam
44 "TTeprieHAMKYIISAPHOCTD MPAMBIX U bubnuorexa [JOK
wiockocTen" u "VYribl MeKIy https://m.edsoo.ru/5b97 1ef3
MPSIMBIMH M TUIOCKOCTSIMU"
[TonsiTue MHOTOrpaHHUKA, OCHOBHBIE
HJIEMEHTHI MHOTOIPAHHHKA,
bubnnorexa [OK
45 BBINTYKJIBIC U HEBBIMYKJIbIC
. https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKA
MHOTOI'PaHHHKA
[Ipu3ma: n-yronbHas npusma; rpaHu u
46 OCHOBAHMSI TIPU3MBbI; IIpsiMas U bubnuorexa [JOK

HAKJIOHHAA IPHU3MBI, OokoBas u
IMOJIHasA MOBECPXHOCTh MMPH3MbI

https://m.edsoo.ru/b4ad63ad




[Tapannenenunesn, npsMOYTOJIbHbBIH

bubnnorexa [OK

47
napaJsuiesiernurnes] 1 ero CBoicTBa https://m.edsoo.ru/8a7be683
[Tupamuaa: n-yronsHas nupamuza,
rpaHy U OCHOBaHUE MTUPAMUJIBL;

bubnnorexa [OK
48 00KOBasl ¥ MOJIHAS TOBEPXHOCTh
. https://m.edsoo.ru/fblcd0as
MUpaMUJIbL; IPABUILHAS U yCEUYEHHAS
nupamuaa
[IpaBunbHbBIE MHOTOTPAaHHUKHU:
MOHSTHE MPABUILHOIO

49 MHOT'OTPAHHMKA; MPABUJIbHAS TTPU3MA bubnuorexa [JOK
Y paBUJIbHAs NUpaMKa; paBUibHAS https://m.edso00.1ru/074c8865
TpEeyroyibHas MupaMuaa u
MPaBUJIbHBIN TETPAdIP; KyO
[IpencraBnenue o npaBUIbHBIX

bubnnorexa [OK
50 MHOT'OTPAHHUKAX: OKTadMIp,
https://m.edsoo.ru/a0fddSbf
JI0JIEKadIp U UKOCAMIP.
CummMeTpus B IPOCTPAHCTBE:
CUMMETPUS. OTHOCUTEIBHO TOYKH,

51 MPSIMOH, TTIOCKOCTH. DJIEMEHThI bubaunorexa [HOK
CUMMETPUU B MUPaAMUAX, https://m.edsoo.ru/b9e777d9
napasuiesienurne/1ax, NpaBuibHbIX
MHOTOI'PaHHUKaX
Bbruncnenue 351eMeHTOB

. bubnnorexa [OK
52 MHOTI'OTPAHHHUKOB: pé0pa, AuaroHaiu,
https://m.edsoo.ru/6cdbecef
yIIBI
53 [Tnomans 6OKOBOI MOBEPXHOCTH U bubnnorexa [OK

MOJTHOM MOBEPXHOCTH MPSIMONA
HOPU3MBI, IUIOIIAb OCHOBAHHUIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157




MPSIMOM MTPU3MBI

[Tnomans 6OKOBOI MOBEPXHOCTH U

MOBEPXHOCTH MPABUILHON

54 IMHUpaMHUbL, TeOpeMa O II0IIaan bubmorera [OK
P o P N A . https://m.edsoo.ru/5603e30b
0OOKOBOI MOBEPXHOCTU YCEUEHHOM
MUPAMU/IbI
55 KourposabHas padoTa 1o teme bubmmorexa [{OK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5¢04
.. butbanorexa [JOK
56 [Tousitue 06 06BEME nomotexa I
https://m.edsoo.ru/7ad0020b
.. bubnnorexa IHOK
37 O6bEM mipamuLL https://m.edsoo.ru/235171b3
.. bubnnorexa IHOK
58 0061é a
HEM TIHPAMHIET https://m.edsoo.ru/f47dfefd
.. bubnnorexa IHOK
59 06 :
BEM THPAMHJIBT https://m.edsoo0.ru/79¢10312
bubnnorexa IHOK
60 0061é a
BEM THPAMHJIBT https://m.edsoo.ru/2faadc3f
bubnnorexa IHOK
61 O0BEM npU3MbI https://m.edsoo.ru/7985360
8
.. bubnnorexa IHOK
62 0061é 3
BEM TPH3MbI https://m.edsoo.ru/1e053890
.. butbanorexa [JOK
63 O0BEM npU3MbI ubmotexa I .
https://m.edsoo.ru/482d3f51
64 KourposabHas padoTa 1o teme bubmmorexa [{OK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHue, 0000MICHIE bubnnorexa IHOK




CHUCTEMATH3aLUA 3HAHWUM.
[TocTpoenue ceueHuii B
MHOTOI'PaHHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpeHue, 0000MICHIE
CHUCTEMATH3aLUA 3HAHWUM.

66 Bbluncnenue paccTossHUN: MEKIY 1 bubnuorexa [JOK
JIBYMSI TOUKAMHU, OT TOYKH JI0 TIPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH /10 IJIOCKOCTH, MEXKTY
CKPELINBAIOIIUMHUCS TPSIMBIMU
_ bubnnorexa [OK
67 Hrorosas koHTpObHAs padoTa ! https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0000MICHIE
CHUCTEMATH3aLUA 3HAHWUM.
Brruncienue yrios: Mexay
68 CKPEILIUBAIOIIUMUCS MPSIMBIMHU, 1 bubmmorexa LOK
. ' https://m.edsoo0.ru/56765e8b
MEXY MPSIMOM U IIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




11 KJIACC

KosnuyecTBo yacoB DJIeKTPOHHbIE
Ne Jlara undposbie
Tema ypoka Konrpoubnbie | [Ipakruyecku , -~
n/n Bcero u3y4yeHusi | odpaszoBare/ibHbIE
padoTbI e padoTbl
pecypcbl
Cdepa u map: ueHrp, paamyc,
1 JHaMETp; IOk MOBEPXHOCTH 1 bubmmorexa OK
P> B P https://m.edsoo.ru/0341bc2b
chepbl
B3aumuoe pacnonoxkenue chepsl u
bubnnorexa [OK
2 IUIOCKOCTH; KacaTeJabHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; mwionaab chepol

3 N3obOpaxkenue chepsl, mapa Ha 1 bubnuorexa [JOK
miockoct. CeueHus miapa https://m.edsoo.ru/be 1 5£72
[{unuuapuyeckas MOBEPXHOCTb,

4 00pa3yolue HUINHIPUYECKON 1 bubnuorexa [JOK
MOBEPXHOCTHU, OCh LIUJIUHIPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH
[ununap: ocHoBaHus U OOKOBas

5 MOBEPXHOCTh, 00pa3yoIlas U 0Ch; 1 bubnuorexa [JOK
IL101A1L OOKOBOM U MOJIHON https://m.edsoo.ru/18816216
MOBEPXHOCTH
N3o0pakenue nuauHapa Ha
miockoctd. Pa3BépTka nunuHapa.

6 Ceuenust HMIMHIPA (IWIOCKOCTHIO 1 bubmmorexa [OK

a . P ’ https://m.edsoo.ru/016e25eb
napasuieibHON Win
MEPIICHIUKYJISIPHOM OCH IUJIMHIpA)
7 Konunueckast moBepxHOCTb, 1 bubnnorexa [OK




00pa3yoiue KOHUYECKOM
MOBEPXHOCTH, OCh U BepLIMHA
KOHMYECKON MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue 1 BepIIMHa,

8 00paszyolas 1 oCh; IU10Ia1b Eu6mmorexa [IOK
_ pasy N N https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHOM MMOBEPXHOCTH
VceuéHHblil KOHYC: 00pa3ytoiue 1

9 BBICOTA; OCHOBAaHUS U OOKOBast bubmmorexa LOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHue KoHyca Ha
mockoctu. Pa3BépTka koHyca.

10 Ceuenusi KoOHyca (MIOCKOCTBIO, bubnuorexa [JOK
napasuie/ibHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IUI0CKOCTBIO, IPOXOAsIel yepes
BEPILUHY)

1 KomOunanus ten BpamieHus u bubnuorexa [JOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHH1K, ONMUCAHHBII OKOJIO

12 chepsr; chepa, BiucaHHas B bubnuorexa [JOK
MHOTOTPaHHUK WJIH B TEIO https://m.edsoo0.ru/0b136158
BpalICHUS

13 [Tonsarue 06 06néme. OCHOBHLIE bubaunorexa [HOK
CBOMCTBA 00BEMOB TEJ https://m.edsoo.ru/26a03fb7

14 O0BEM HMIMHAPA, KOHYCA bubmmorexa [OK

a 7pa, Y https://m.edsoo.ru/5513d87b
bubnnorexa [OK

15 O01néM miapa u momanas chepol

P Pep https://m.edsoo.ru/d189bde2

16 [TonoOHbBIE TENIa B TPOCTPAHCTRBE. bubnuorexa [[OK




COOTHOILIEHUS MEKTY TUIOIIA MU
MOBEPXHOCTEN, 00BEMaAMHU
[MOI00HBIX Tl

https://m.edsoo.ru/810cfleb

17 Kontponasnas pabora o remam bubnuorexa [JOK
"Tena Bpamenus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mockoctu U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnnorexa [OK
19 CrnosxeHue ¥ BHIYMTAHUE BEKTOPOB R
https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA HA YUCTIO bubnworexa LIOK
b https://m.edsoo.ru/dee379eb
Paznoxenue BexkTopa 1o Tpém
bubnnorexa [OK
21 HEKOMIUTAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBwiio napanienenunena
Peirenne 3ama4, CBI3aHHBIX C
22 NIPUMEHEHUEM PaBUJI ICHCTBUI C bubnworexa LIOK
P b A https://m.edsoo.ru/5a827900
BEKTOpaMHU
[IpamoyronbHas cucrema
3 KOOPJUHAT B MPOCTPAHCTRE. bubnuorexa [JOK
Koopaunars! Bektopa. [Ipocteitiue https://m.edsoo.ru/48db7058
3a]1a4u B KOOpIMHATAX
4 VYron Mex1y BEKTOPaMHu. bubnuorexa [JOK
CxaJisipHOE MPOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
75 Brruucnenue yrioB Mexay bubnuorexa [JOK
MPSIMBIMU ¥ TNIOCKOCTAMH https://m.edsoo.ru/8efbe78e
KoopauHatHo-BEeKTOPHBIN METO/T
bubnnorexa [OK
26 IIPU PEUIEHUU FEOMETPUUYECKUX

3amad

https://m.edsoo.ru/d3alfe30




Kontponabsnas padora 1o teme

bubnnorexa [OK

27 "BexTopst i KoopAMHATEL B ! https://m.edsoo.ru/77¢22fcS
npocTpaHcTBe"
[ToBTOpenue, o000IIEHUE U
cucremMaTusanus 3Hanui, OCHOBHELIE bubaunorexa [HOK

28 (burypsl, pakTsl, TEOPEMBI Kypca ! https://m.edsoo.ru/1780basd
IJTAHUMETPHUH
[ToBTOpenue, o000IIEHUE U

29 cucremMaTusanus 3Hanui, OCHOBHELIE 1 bubaunorexa [HOK
(burypsl, pakTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJTAHUMETPHUH
[ToBTOpenue, o000IIEHUE U
cucTeMaTu3alusg 3HaHui, 3agaun bubaunorexa [HOK

30 TUIAHUMETPUH U METO/IbI UX ! https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, o000IIEHUE U

3 cucTeMaTu3alusg 3HaHui, 3agaun 1 bubaunorexa [HOK
TUIAHUMETPUH U METO/IbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, o000IIEHUE U

1 cucremMaTusanus 3Hanui, OCHOBHELIE 1 bubaunorexa [HOK
(burypsl, pakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU

bubnnorexa [OK

33 Hrorosas kontposbias padora ! https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, o000IIEHUE U 1 bubaunorexa [HOK
CHCTEMAaTH3aLus 3HAHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 110 34




[TPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Aranacan JI.C., Byryzos B.®., Kagomuer C.b. u ap. Maremaruka. ['eomerpusi. 10-11 knacc. bazossiii
ypOBeHb. YueOHUK ['eomeTtpus 10-11 knace [Tpoceeuienue, 15-e uznanue, crepeoTHHOE

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA
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