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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydaeOHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHs it oOydatonuxces 10
—11 xmaccoB pa3paboTana Ha ocHOBe DenepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHAapTa CPeIHETO O0IIero o0pa3oBaHus, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEeNbABIAEMBIX K MaTeMaTUYeCKOMy OOpa3OBaHHIO, U  TPATUIUNA  POCCHUHCKOTO
oOpazoBanus.  Peanmuzanuss  mporpaMMbl  OOeCTieUMBaeT  OBJIAJICHHE  KJIFOUEBBIMU
KOMITCTCHIIUSIMKM, ~ COCTABJISIONIMMHA  OCHOBY JUISI CaMOPa3BHTHS W HEMPEPBHIBHOTO
o0Opa3oBaHwusl, METOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00yYarOITuXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca reoMeTpuM Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
00yCJIOBIIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX W MPEAMETHBIX PE3YIhTaTOB
oOy4eHHs] TEeOMETpUM B  HANPABJICHUH JIMYHOCTHOTO  Pa3BUTUS  OOYYArOIIMXCA,
dbopmupoBanus (YHKIIMOHAIBLHON MaTEMaTUYECKOM TI'PaMOTHOCTH, HW3YYCHHS JIPYyTHX
y4eOHBIX NUCIHUIUINH. Pa3BuTre y 00ydaromuxcsi MpaBUIbHbBIX MPEACTABICHUM O CYIIHOCTH
U TIPOUCXOXKJICHUN TEOMETPHUECKNX a0CTpaKIuid, COOTHOIIEHUH PEATHbHOTO M UACATBHOTO,
XapakTepe OTPAXKEHUS MATEMAaTHYECKOW HAYKOM SIBJICHUM WU IPOLECCOB PEAIBHOIO MHPA,
MECTE T€OMETPUU B CUCTEME HAyK M pPOJIM MAaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM M B MPAKTHUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS
yYaIluXCcs, a TaKKe KauyeCTB MBINUICHUS, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM
oOriecTBe.

I'eometpusi siBasieTcss OOHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUsl, TaK KaKk 00€CIeUYnBAET BO3MOKHOCTh U3YUEHUS KaK JUCLMIUIUH €CTECTBEHHO-
Hay4YHOW HAIPABICHHOCTH, TaK U TYMaHUTAPHOMU.

Jlornyeckoe MblluieHrue, GopMUpyeMoe MpU U3yYeHUH O0YYarOIIMMUCS MOHATUWHBIX OCHOB
TEOMETPUU M TOCTPOCHUU IIETIOYKU JIOTUYECKUX YTBEPKIECHUM B XOJIE€ pEIICHUs
FEOMETPUYECKUX 3a/7a4, YMEHHUE BBIABUraTh U ONPOBEPraTh T'MIOTE3bl HEMOCPEICTBEHHO
UCIIOIB3YIOTCSL TIPU PEIICHUH 3a7a4 €CTECTBEHHO-HAyYHOTO I[MKJIa, B YACTHOCTH U3 Kypca
buzuKy.

YMeHue OpHeHTHPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJib BO BCEX 00JACTSIX
NesTeNbHOCTH 4YenoBeka. OpHeHTalMsT YeJoBeKa BO BPEMEHM W NIPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBHE €T0 COIMAIBLHOTO OBITHS, JopMa OTpPaKEHUSI OKPYKAIOMIEro MUPA,
yCIIOBUE YCIICTHOTO TIO3HAHWA M AaKTUBHOTO MpeoOpa3oBaHUsi JEHCTBUTEIHLHOCTH.
OnepupoBaHre NPOCTPAHCTBEHHBIMU 00pa3aMu OObEIUHSET pa3Hble BUJbI y4eOHOU U
TPYJOBOM JEATENBHOCTH, SIBISIETCS OAHUM U3 MPO(PECCUOHAIBHO BAXKHBIX KaY€CTB, IO3TOMY
aKTyaibHa 3a7a4a (OpMUPOBAHUS y OOYUYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
PA3HOBUJIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJIOTOBKE K
MPAKTUYECKOM JACATETLHOCTH 110 MHOTHUM HaIPaBIICHUSIM.



Llenp ocBoeHUs MporpaMMbl yaeOHOTo Kypca «l'eomeTpus» Ha 6a30BOM YpPOBHE OOYUYCHHUS —
00111e00pa3oBaTelIbHOE U OOIIEKYJIHTYpPHOE pa3BUTHE OOYYaIOIIUXCA 4Yepe3 obecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U MCTIOIB30BAHMS CHCTEMATHUYCCKIX T€OMETPUIECKUX 3HAHUN
U JICUCTBHM, CHEUU(PUUHBIX TEOMETPUH, BO3MOKHOCTU YCHEIIHOTO MPOJIOJKEHUS
oOpa3oBaHMsl TIO CIEIUAIBHOCTSM, HE CBSI3aHHBIM C MPHUKIAJHBIM HCIOIH30BAaHHUEM
TCOMETPHH.

[Iporpamma mo reomeTpun Ha 0a30BOM ypOBHE MpeIHA3HAUCHA /I O0yJArOIIMXCS CPeTHEN
IIIKOJIbI, HE HWCIBITHIBABIINX 3HAYMUTEIBHBIX 3aTPYJHEHUM HAa YpOBHE OCHOBHOT'O OOIIEro
obpazoBanus. Takum oOpa3zoM, oOydaromuecss Ha 6a30BOM yPOBHE JIOJKHBI OCBOUTH OOIIKE
MaTEMaTUYECKUE YMEHHsI, CBS3aHHBIC CO CHCIU(PUKOW TEOMETPHH W HEOOXOIAMMBIC IS
KU3HH B COBpPEMEHHOM oOmecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXKHOCTh H3yYHUTH
reomeTpuio Oojee TIyOOKO, €cld B JaJbHEHIIEM BO3HHUKHET HEOOXOJMMOCTh B
TE€OMETPHUYECKUX 3HAHUAX B MPO(ecCHOHATBHON IEeATEIHHOCTH.

JlocTwkeHre e OCBOCHHS MPOTPaMMBI 00CCTICUMBACTCS PEIICHHUEM COOTBETCTBYIOITUX
3amau. [IpuopureTHbIMU 3amadaMu OCBOCHHs Kypca «l'eomeTpum» Ha 0a30BOM YpOBHE B
10—11 kiaccax sBASIOTCS:

. dbopMHpoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYphl H
OCO3HaHHUE €€ B3aMMOCBS3U C OKPYXAIOLUM MUPOM;
. dbopMupoBaHUE TpPEACTABICHUS O MHOTOTPpAaHHUKAaX MW TeJaX BpalleHHs KaK o

BaXHCHUIIIMX MaTeMaTHUYECKHUX MOACIIAX, ITO3BOJIAIOIMIMX OIIMCBIBATL M H3Y4YaTb PA3HBIC
ABJICHHA OKPYIKAOMICTO MUPA,

. dbopMupoBaHHE YMEHHUSI paclo3HaBaTh Ha YEPTEXKAX, MOJACISIX U B PEAIbHOM MUPE
MHOTOTPAaHHUKHU U TEJIa BPALCHHUS;

. OBJIAJICHWE METOJaMU pEIICHHWS 3aJad Ha T[OCTPOEHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

. dbopmMupoBaHUE yMEHUSI ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMH O MHOTOTpaHHUKAaX U
TeJIaxX BPAIEHUS U UX OCHOBHBIMHU CBOWCTBAMU;

. OBJIaJICHHE AJITOPUTMAMH DPEIICHUS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHUE YMEHUS

IMPOBOAUTH HECIIOKHBIC NOKA3aTCIbHBIC PACCYXKIACHUA B XOAC PCHICHUSA CTCPCOMCTPHICCKUX
3aJiad ¥ 3aaa4 € MIPAaKTHYCCKHUM COJACPIKAHHUCM,

. pa3BUTHE UHTEIJICKTYyalbHBIX W  TBOPYECKUX CHOCOOHOCTEH  OOydYaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIE0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS;
. dbopmupoBaHre (PYHKIIMOHAIILHOM TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: yMEHUE

pacno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTyallUsIX M TMPU HU3YUYEHHH JIPYTHUX Y4EOHBIX MPEIMETOB,
IPOSIBJICHUS 3aBUCHMOCTEN U 3aKOHOMEpHOCTEH, (OPMYJIMPOBATh UX HA S3bIKE TECOMETPUH U
CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, IPUMEHATH OCBOCHHBIM IT'€OMETPUUYECKUN amnmapar s
peleHns NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJyYEHHBIE
pEe3yJIbTaTHI.

OTnnynTeNnbHOM 0COOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCSI BKIIIOUEHUE B KypC CTEPEOMETPUU B
Hayajle €ro H3y4YeHHs 3aJa4, pelIacMbIX Ha YpPOBHE HWHTYWUTHUBHOIO IIO3HAaHUS, U
onpenenéHHbIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO



JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBILIUICHUS, CTUMYJIUPYET NMPOTEKAHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K NAJbHEUIIEMY U3yYEHHIO NIPEIMETA.

[Ipeanoutenue OTAAETCS HAIIAIHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHs, TO €CTb
TEOPETUYECKUE 3HAHMS MMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOU
NEATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Yy Yydalmuxcsd B Kypce
CTEPEOMETPUM TIPOBOJUTCS 3a CUET pEIIEHHs 3a7ad4 Ha CO3JaHUE IPOCTPAHCTBEHHBIX
o0pa3oB W 3a7ad Ha ONEPUPOBAHME NPOCTpaHCTBEHHbIMH oOpaszamu. Co3manue obOpasa
IPOBOJIUTCS C OMOPON Ha HATJISHOCTD, @ ONIEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJICUEHUS
OT HaIJSIAHOCTH, MBICIIEHHOTO U3MEHEHMS €70 UCXOJHOTO COAEPIKAHMSL.

OcHoBHBIE  copepkaTenbHble JuHMM  Kypca «l'eomerpum» B 10-11  kjmaccax:
«Mmnororpanaukmn», «IIpsiMbIe 1 MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «BeKTopsl
Y KOOPJMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUHN pacHpelessieTcss He
TOJIBKO IO COJEPKATEJIbHBIM JIMHUSAM, HO U IO rojaM OOy4YeHHs Ha YpPOBHE CpEIHETO
o0111ero oOpa3oBaHus.

Copnepxxanne 00pa3OBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yjbTaTaM OCBOEHHUS
paboueil mporpaMMbl, pacrnpeAeNéHHbIM MO rojaM OO0Yy4YeHHs, CTPYKTYpPUpPOBAHO TaKUM
o0Opa3oM, 4TOOBI OBJIAJIEHHNE F€OMETPUUECKUMH MOHITUAMM U HaBBIKAMH OCYILIECTBIISLIOCH
NIOCJIEOBATENbHO U MOCTYNATENbHO, ¢ COONIOACHUEM TPHUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAIWCh B OOMIYI0O CHCTEMY T€OMETPUYECKUX IMPEACTaBICHUIM
00yJaroMXcsi, paciIupsisi U yriryousst €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpumn otBoautcs 2 yaca B Heneno B 10 kimacce u 1 vac B Henemo B 11
KJIacce, BCEro 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJEPXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpuu. Touka, npsimMasi, IIIOCKOCTh, NPOCTPAHCTBO. [loHATHE 00
AKCMOMAaTUYECKOM IIOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U CIEIACTBHUS U3
HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B IMPOCTPAHCTBE: IMEPECEKAIONINECS, IMapasuIe/IbHbIE U
CKpemuBaromuecs mnpsMsle. [lapajuienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
IapajulesIbHbIE NPsAMbBIE B IPOCTPAHCTBE; NAPAJUIEIBHOCTh TPEX NPSAMBIX; MapaJUICIbHOCTD
OpsIMOM U IJIOCKOCTH. YTJIBI C COHANpPaBJIECHHBIMU CTOPOHAMH; YroJl MEXAY NPSMBIMHU B
MPOCTpaHCTBE. llapajuleNnbHOCT IUIOCKOCTEW: TMapajuieibHbIE IUIOCKOCTH; CBOWCTBA
napajieNbHbIX IUIOcKocTed. Ilpocreiiline npocTpaHCTBEHHbIE (UIYpbl HA IUIOCKOCTH:
TeTpas’ap, KyO, napasuiesenurne ; HOCTPOCHUE CEUCHUH.

[leprieHIUKYISPHOCTH MPSIMON U IUIOCKOCTH: MEPIIEHANKYIISIPHBIE MPSAMbBIE B IIPOCTPAHCTBE,
IpsAMBIE NapAJJIEIbHBIE U NEPIIEHANKYJIAPHBIE K IUIOCKOCTH, ITPU3HAK NEPIEHANKYIIIPHOCTH
OpsAMOM M IUIOCKOCTH, TeOpeMa O IMpsAMOW NEPHNEHIUKYJSAPHOW IUIOCKOCTH. YTIJbl B
IIPOCTPAHCTBE: YIrOJI MEXIY IPSMOU MU IUIOCKOCTBIO; ABYIPAHHBIA YTOJI, JIMHEWHBIM YIrOJI
JNBYIpaHHOTO yria. llepneHauKyssp U HAKJIOHHBIE: PACCTOSHHE OT TOYKHU JI0 IIOCKOCTH,
paccTostHUE  OT HpsAMOM 1O  IUIOCKOCTH, TMpoeKuus (GUrypel Ha  IJIOCKOCTb.
[leprieHIUKYISAPHOCTh IUIOCKOCTEM: IPU3HAK IEPIIEHAMKYISPHOCTH JBYX IUIOCKOCTEM.
TeopeMa o TpEX nepneHauKyIspax.

MHororpaHHuKHu

[IoHsATHE MHOTOTPaHHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIBIE U HEBBIITYKJIbIC
MHOTI'OTPAaHHHKM; pPa3BEPTKa MHOIOTpaHHMKA. [Ipu3sma: n-yronmpHas mpusma; TpaHU H
OCHOBAaHMS NPU3MBbI; MpsMas W HAKJIOHHAs NpPU3Mbl; OOKOBas M MOJHAs ITOBEPXHOCTH
npusMmsl. [lapannenenunen, npsMoOyroJibHbIM NapajuieNenunea U ero cBoicrea. Ilupamuna:
n-yrojpHas NMUpaMuja, TPaHU U OCHOBaHWE MUpaMUbl; OOKOBas W MOJHAs MOBEPXHOCTh
NMpPaMUJIbl; TPAaBUJIbHAs W yCE4YE€HHAs NUpPaMHIA. OJIEMEHThl IPU3Mbl W MHUPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MOHSATHE MPABUIBHOTO MHOIOTPAHHUKA; TPABWIIbHAS MPU3MA
U TpaBWIbHAs NUPaMUIA; NpPaBUIbHAA TPEYroJibHas MNUpaMUAa U NPaBUIIBHBIA TETPAdIP;
ky0. IlpeacraBnenrie o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOJAEKA’Ap M UKOCAIP.
Ceuenus npu3Mbl U IUPAMUJIBIL.

CummeTpuss B IPOCTPAHCTBE: CHMMETPUS OTHOCHUTENIBHO TOYKH, NPSAMOW, IJIOCKOCTH.
DJIeMEHThl CHMMETPUH B UpAMUAAX, Mapajleenuneax, IPaBUIbHBIX MHOTOIPAHHUKAX.
Boluucnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [linomanbs GokxoBoit
IIOBEPXHOCTH W ITOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI, IUIONIAJb OCHOBAaHWM, TEOpEMa O
OOKOBOM MOBEPXHOCTH TpsiMOM Tpu3Mbl. [1omans O0OKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
paBWIHHONM MUPAMU[IBI, TEOpPEMA O IO yceu€HHON nupamubl. [lonstue 06 o6bEMe.
O0bEM nHpaMuibl, MPU3MBI.

[logoOHbie Tenma B mnpocTpaHcTBe. COOTHOLIEHWS MEXAY IUIOMAIIMHA TOBEPXHOCTEM,
00BEMaMu MOAOOHBIX TE.



11 KIIACC

TeJsia BpaleHnus

[unuHapuyeckass TOBEPXHOCTh, oOOpaszyrolue UWIWHIPUYECKOM TMOBEPXHOCTH, OCh
HUJTUHIPUYECKOM TOBEepXHOCTU. [lunmuap: ocHoBaHussT W OOKOBasi TMOBEPXHOCTb,
oOpasyroIias 1 0Ch; ILIOIaah OOKOBOM M IOJIHOW IMTOBEPXHOCTH.

Konunueckast moBepXHOCTb, 0OOpa3yrolIMe KOHMYECKOW TMOBEPXHOCTH, OCh M BEpIIMHA
KOHMYEeCKON moBepxHOCTH. KoHyc: ocHOBaHME M BepllMHA, 00pa3yiollas U OCbh; MIIOMIA/Ib
OOKOBOI M MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yloUIie U BbICOTA; OCHOBAHUS U
O0KOBasi TOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUAMETP; IUIOIMIAIb IMOBEpXHOCTU cdeprl. Bzaumuoe
pacnoioxkeHue cepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cepe; momans chepsl.
N300pakeHne Ten BpalleHHs Ha INIOCKOCTH. Pa3BépTka LMIMHApA U KOHYCA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHWK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAS] B MHOTOTPAHHUK, UK TEJIO BPAIICHHUS.

[lonsstue o006 o00bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSIMOYTOJBLHOTO Tapajuienenuneaa u cieactsus u3 He€. O0bEM nunuHIpa, konyca. O0bEM
mapa | rmiomaias chepsl.

[TogoGubie Tema B mpocTpancTBe. COOTHOLIEHUS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEIL.

Ceuenuss muiuHApa (mapawielbHO W NEPHEHIUKYJISIPHO OCH), CEYEHUs KOHyca
(mapaeabHOe OCHOBAHHUIO M IIPOXOASIIEE Yepe3 BEPIUINHY ), CEUCHUS 1Iapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miockoctu ¥ B npocTpaHcTBe. ClioKeHHWE U BHIYMTaHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uuclio. Pa3znoskeHne BeKTopa Mo TPEM HEKOMIUIaHapHbBIM BekTopam. [IpaBuio
napaienenunena. PemeHune 3amad, CBA3aHHBIX C IIPUMEHECHHEM MPABWI JIEUCTBUM C
BekTOpamu. IIpsMoyronpHas cucreMa KOOpIWHAT B MpocTpaHcTBe. KoopaumHaTel BEKTOpA.
[IpocTeiiue 3a7auyn B KOOpJAUHATAX. YTOJ MEXAy BekTopamu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB. BhluncieHue yrioB Mexay NpsSMbIMU U TUIOCKOCTSMU. KoOpAMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUN T€OMETPUUECKUX 3a]1ay.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMsI MpOrpaMMbl ydeOHOro mnpeaMera «MaremaTukay
XapaKTepU3yIOTCS:

I'paknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTBIO  TPAXKAAHCKOM TMO3MLMU  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHUMCKOro OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYECKHUX
OCHOBax (YHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP TPakIaHCKOTO
oOmiecTBa (BBIOOpPHI, OMPOCHI M TIP.), YMEHHEM B3aMMOJIEHCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMH U HA3HAUCHHUEM.

IlaTproTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON I'PaKJAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOILIOMY H
HACTOSIIEMY POCCUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM
POCCUICKUX MaTEMATUKOB M POCCUKCKON MaTEMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JTOCTHKEHUHN B IPYTHX HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHUKHU.
JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEM POCCHMCKOTO Hapoaa; CchOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, JTHUYECKOrO I[IOBEIEHMS, CBA3AHHOIO C IPAKTHYECKUM
MPUMEHEHHUEM JTOCTUKEHUM HAYKHU U JIESITEIbHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOT'O BKJIAJIa
B [IOCTPOEHUE YCTOMUYUBOTO OYAYIIETO.

JcreTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKJIOYasg  ACTETUKY  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, PEIICHUH, PacCYXXIEHUM; BOCHPUUMYUBOCTBIO K
MaTeMaTUYECKUM acleKTaM Pa3uyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTEeMAaTUYECKHE 3HAHUS B MHTEpPECaX 3/I0POBOTO
u 0e30macHoro oopasa »KHW3HHU, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 3JI0POBBIO (3710pOBOE
nuTaHve, cOaNlaHCUPOBAHHBIM pEXHUM 3aHIATUH U OTHAbIXa, peryispHas Quznueckas
AKTUBHOCTH);  (DM3WYECKOTO  COBEPIICHCTBOBAHWS, TMPU  3aHATHUSIX  CIIOPTHUBHO-
03JI0POBUTENBHON IESATENBHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IUYHbIM
chepam mpodecCHOHANBHONW  JESTENBHOCTH, CBSI3aHHBIM C  MaTeMaTUKoOd U €€
NPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymed npodeccun u
peanu30oBBIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K
MaTeMaTU4eCKOMy OOpa3oBaHUI0O U CaMOOOpPa30BAHUIO Ha MPOTSKEHUM BCEU KU3ZHU;
TOTOBHOCTBIO K aKTMBHOMY YYacTHIO B PEUICHUWU MPAKTUYECKHX 3aJa4 MaTeMaTU4YECKOM
HaIIPaBJICHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpPbl, TMOHUMAHUEM BIIMSHUSA COLMAIBHO-
HPKOHOMUYECKUX MPOLIECCOB HA COCTOSIHHE MPUPOAHON M COLUUAIBHOW CpEJbl, OCOZHAHUEM



TJIO0AIBHOTO ~ XapakTepa OKOJOTUYECKHX TpOoOJIeM; OpHUEHTalMell Ha NPUMEHCHHE
MaTEMaTUYECKUX 3HAHMM JJIs pelIeHWs 3a7ady B O0JACTH  OKPY’KAIOIIEH  Cpesbl,
MJIAHUPOBAHUSI IOCTYIIKOB U OIIEHKH X BO3MOKHBIX IMOCECTBUM JIJI1 OKPYKAIOIIEH CPEJIbl.
ILleHHOCTH HAYYHOTO MO3HAHMS: _

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECCTBEHHON MPAKTUKWA, MOHUMAHUEM MATEMaTUYECKONW HAyKW Kak
chepbl YeIOBEYECKON JIEATEIIbHOCTH, 3TanmoB €€ pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHUS
MBWIK3ALIUK; OBJIQJICHUEM S3bIKOM MAaTEMAaTHKA W MaTEeMaTUYeCKOM KyJIbTypoll Kak
CPEACTBOM IMMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISTh POCKTHYIO U UCCIIEI0BATEIbCKYIO
NEeATENbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI yUeOHOTO mpeamera «MartemaThkay
XapaKTEpU3yIOTCS  OBJIAJICHUEM YHHUBEPCAIBLHBIMU  HO3ZHABAMETbHBIMU  OeliCMUMU,
VHUBEPCALHLIMU  KOMMYHUKAMUBHLIMU  OEUCMBUAMU, YHUBEPCATbHbIMU  DecyIAMUGHbLMU
oeticmsusimu.

1) Vuusepcanvuvie noznasamenwvusvle oeiicmaus, obecneuusarom Gopmuposarue 6A308bl1X
KOCHUMUBHBIX Npoyeccos obyyalowuxcsa (0ceoeHue Mmemooo8 NOZHAHUS OKPYHCAIOUe20
MUpa, npuMeHeHue JI02UYEeCKUX, UCCAe008amenbCKUx onepayuil, ymeHui padbomams ¢
ungpopmayueii).

ba3oBble 1ornueckue aeicTBUs:

. BBISIBIISITh M XapaKTEPHU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MAaTEMAaTUYECKHX OOBEKTOB,
MOHATUH, OTHOMICHUH MEXAy TMOHSATUSAMU; (POPMYIHPOBATH OMpPEAENCHUs TOHSATUH;
yCTaHaBJIMBATh CYIIECTBCHHBIM IMPHU3HAK KjIacCU(pUKAIIMU, OCHOBAHUS I O0OOIIECHUS U
CpaBHEHUS, KPUTEPHUH MMPOBOJIUMOTO aHAIIN3A;

. BOCIIPUHUMATh, (POPMYyIHUPOBATH M MPEOOPa30BLIBATh CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHULIATEIbHbIC, €IUHUYHBIC, YACTHBIC U O0IIKE; YCIOBHBIE;
. BBISIBJISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3U M MPOTUBOPEYMUS B

dakTax, TaHHBIX, HAOMIOMCHUSIX U YTBEPXKICHUAX; MpeajaraTb KPUTEPHUHU ISl BBISBICHUS
3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

. JIeJIaTh BBIBOJIBI C MCIOJIB30BAHHEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHIIYKTUBHBIX
YMO3aKJIIOUEHUN, YMO3aKIIOUYEHUI IO aHAJIOTHH;
. MPOBOAUTH  CAaMOCTOSITENIbHO  JOKAa3aTeJbCTBA MATEeMaTUYECKUX  YTBEPKICHUM

(mpssMblE W OT MPOTUBHOIO), BBICTPAMBATH APIYMEHTALMIO, MPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 0O0CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

. BBIOMpATh croco0 pelieHus y4eOHOM 3ajauu (CpaBHUBATH HECKOJIBKO BapUAHTOB
pelieHus, BbBIOMpAaTh HauOosiee NOAXOASIIUNA C YYETOM CaMOCTOSITENBHO BbIACIEHHBIX
KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA:

. UCIIOJIb30BaTh  BOMPOCHI ~ KaK  MCCIEAOBATENIbCKUNA  MHCTPYMEHT  MO3HAHUS;
(GopMynaMpoBaTh BONPOCHI, (PUKCUPYIOIIHE NPOTUBOpPEYHE, MNpPoOJIeMy, YCTaHABIMBATH
HCKOMOE€ U JIaHHO€, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIIMIO, MHEHUE;



. MPOBOJAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIEJOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTHYECKOr0 OOBEKTa, SIBJICHUS, POIECCa, BBISBICHUIO
3aBUCUMOCTEHN MeXIy 00BbEeKTaMu, IBIICHUSIMU, TTPOIIECCAMU,

. CaMOCTOSITeNIbHO  (hOopMyIHpoBaTh OOOOIIEHHMS U BBIBOJABI IO  pe3yjibTaTaM
IPOBENEHHOTO HAOJIOMCHUSI, HWCCIEAOBAaHMS, OIEHUBATH JOCTOBEPHOCTHh IOTYYEHHBIX
PE3yIbTaTOB, BHIBOJOB M 00OOIIECHUH;

. MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHUE  TMpollecca, a  TaKkKe  BbIABUTATH
MPEANOJIOAKEHHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

. BBISBJISITH Je(UIUTHl HH(GOPMALIMK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIPOC U
JUISL pelIeHUs 3a]1a4H;

. BBIOMpAaTh HMH(OPMALMIO U3 HCTOYHMKOB PpAa3JIMYHBIX THUIIOB, AHAJIM3UPOBATH,
CHUCTEeMATHU3UpPOBaTh M HMHTEPHPETUPOBATh HH(OOPMALIMIO PA3IMYHBIX BHIOB U  (QopM
IIPE/ICTABIICHNUS;

. CTPYKTYpUpOBaTh HH(OpMalMIO, TMPEACTaBIATh €€ B  pa3IMuHbIX (QopMax,
WUTIOCTPUPOBATh TpaUueCcKy;

. OLICHHWBATh HAAE&KHOCTh HH(POPMAIMM [0 CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvhvie KOMMyHUKamug@Hwle Oelicmeus, 00ecnedusarom cgopmuposaHHocmy
COYUAbHBIX HABBLIKOE 00YYAIOUWUXC.

OOmenue:

. BOCIIPUHUMATh U (HOPMYJIHUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBUSIMHU U EISIMU
OOIIEeHNs; ICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, J1aBaTh IOSCHCHUS 110 XOJY PCIICHUs 3aJadd, KOMMEHTHPOBATH MOJYYCHHBINA
pe3ynbTarT;

. B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMON TEMBbI, POOJIEMBI,
perraeMoii 3a1a4u, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC HA MIOUCK PEUICHUS; CONTOCTABIISITH CBOM
CYXJIEHUS C CYXICHUSMH JPYyTHX YYaCTHUKOB JHayiora, OOHApY)KWBATh pa3IHuAC H
CXOJICTBO TIO3UINH; B KOPPEKTHOU PopMme HopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
. MPEICTABIATh PE3YJIbTAThl PEIICHUS 33J1a4H, SKCIIEPUMEHTA, UCCIICI0BAHMS, IPOCKTA;
CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3aJad MPE3CHTAllUd U
0COOEHHOCTEHN ayIMTOPUH.

CoTpyaHu4ecTBO:

. MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U HUHIWBHUIYAIbHOU pPabOTHI
IIPY PEIICHUH Y4YeOHBIX 3a7a4; NPHUHUMATh 11eJb COBMECTHOW JIEATEILHOCTH, TUTAHHUPOBATH
OpraHU3allii0 COBMECTHOM pabOThI, paclpeesiTh BUAbl padoT, 10rOBapUBATHCS, 00CYKIATh
IPOIIECC U Pe3yJIbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OOMEH MHEHUI, «MO3TOBBIC
IITYPMBI» M WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPJIWHUPOBATH CBOW JICHCTBHS C
JIPYTUMU WICHAMH KOMaHIbI, OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMN MPOMYKT TIO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHSI.

3) VuueepcanvHvie pezynamuensie Oeticmaus, obecneuusarom Qopmuposanue CmvlCl08biX
YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.



Camoopranusanus:

. COCTAaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a]]a4H, BHIOUPATH CIIOCO0 pelIeHus C y4ETOM
UMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH U
KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb:

. BJIAJICTh HAaBBIKAMHU TO3HABATEIbHOM pedJIeKCUd KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN W MBICIHUTENBHBIX TMPOIECCOB, WX PE3yJbTaTOB; BIAJIETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIECcca U pe3yJibTaTa PelIeHUs] MaTEeMAaTUYEeCKOMN 3a/1auu;

. MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MPU PEUICHUU 3aJa4l, BHOCUTH
KOPPEKTUBBI B JESTEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HaMJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBHUE pe3yJibTaTa I1EIM U YCIOBUSM, OOBSICHATh NPUUYUHBI
JOCTIDKEHUS WM HEJIOCTIDKCHHsSI PE3ybTaTOB JEATEIBLHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATDI

10 KVIACC

OnepupoBath NOHATUSAMU: TOUKA, IPsMAas, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IMPHU PEUICHUU I€OMETPUYECKUX
3a1ad.

OnepupoBath NOHATUSMH: MMAPATUIETBHOCTh U MEPIIEHIUKYIISAPHOCTD MPSMBIX U IIJIOCKOCTEM.
KnaccuguimpoBaTs B3aMMHOE paciojIOKEHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
OnepupoBath MOHATUAMMU: ABYTPaHHBINA yIrojl, TPaHU JBYTPAHHOTO yria, peOpo IBYIPaHHOIO
yTJ1a; JUHEHHBIA yTOod IBYTPAHHOIO YIJIa; FPayCcHasi Mepa JIBYTPaHHOTO yIJIa.

OnepupoBaTh MOHSATHUSAMHM: MHOTOTPAHHUK, BBIITYKJIBI W HEBBITYKJIbII MHOTOTPaHHUK,
AJIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHMKOB (MHpaMKa; MpU3Ma, MNPSIMOYTOIbHBIN
napasuiesienumnen, Kyo0).

KrnaccuduimpoBaTs MHOTOrpaHHUKH, BBIOUpPAst OCHOBAHUS IS KJIacCU(UKALUU (BBITYKIIbIE
U HEBBIIYKJIblE MHOTOIPAHHUKHU; IPaBUIbHBIE MHOTOTPAHHMKH; NpPSMbIE U HAKJIOHHBIE
IPU3MBI, TApaJUIeIICIUIIE IbI).

OnepupoBaTh MNOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHIIUIIBI IOCTPOCHUS CEYEHUH, UCIIOIb3YSl METO/I CJIEJIOB.

CrpouTh ce4eHHsI MHOTOIPAaHHUKOB METOJIOM CIJIEJIOB, BBINOJHSATH (BBIHOCHBIE) IIOCKHUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pewmate 3a1aum Ha HaxXO0XJE€HUE N€OMETPUUYECKHUX BEJIMYMH MO 00pasuaM Wid alropurMam,
IPUMEHSS U3BECTHBIE aHAJTUTUYECKNE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MaTeMAaTHYECKHUX
3a]1a4 Ha BBIYUCIIEHUE PACCTOSHUNA MEXIy IBYMsS TOUKaMH, OT TOUKH J0 NPSIMOM, OT TOUKH
710 MJIOCKOCTH, MEKTy CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pewate 3a1aum Ha HaXO0XJE€HUE N€OMETPUUYECKHUX BEJIMYUH MO 00pasLaM Wid adropurMam,
IPUMEHSS U3BECTHBIE aHATMTUYECKHE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MaTEMAaTHYECKHUX



3a/lad Ha BBIUYMCIICHUE YTIIOB MEXKIY CKPEHIMBAIOIIMMUCS TPSIMBIMH, MEXIY MPSIMON U
IUIOCKOCTBIO, MKy TUIOCKOCTSIMU, JBYTPAHHBIX YTIIOB.

Beraucisate 00bEMBI M TUTOIIAJAM TTOBEPXHOCTEH MHOTOTPAHHHKOB (ITPU3Ma, MUPAMHJIA) C
npuMeHEHHEM (OPMYJI; BBIYHCIATH COOTHOIIEHUS MEXKIY IUIOIIAISIMH TOBEPXHOCTEH,
00BEMaMu MOAO0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TMOHATHUAMH: CHMMETPHs B TPOCTPAHCTBE; IEHTP, OCh U IUIOCKOCTH
CUMMETPHH; IIEHTP, OCh ¥ TUIOCKOCTh CHMMETPUH (DUTYPHI.

N3Bnekats, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH WHOOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruYeCKux GUrypax, mpeJCTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

[Ipumensate reomerpuyeckue (HakThl JUII  pEIIEHUS CTEPEOMETPUUYECKUX  3ajad,
IIPEIOIAraoIuX HECKOJIBKO IIaroB PelIeHus, €CJIM YCIOBUS MPUMCHCHHMSI 3a/I1aHbl B SBHOU
dbopme.

[IpumeHsaTh TpocTElIIie TPOTPaMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoaWTh MpPUMEpPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TMPUPOJE | IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpumeHsATh TONyYEHHBIC 3HAHUS HAa TMPAKTHKE: aHAJTU3UPOBATh DPEATbHBIC CUTYallUd W
OPUMEHSTh HW3Y4YEHHBIE TIOHATHS B TMPOIECCe TIOMCKAa PEIICHUs MaTeMaTHYeCKU
chOpMyTUPOBAHHON MPOOJIEMBI, MOJICIIUPOBATh PCATBHBIC CUTYaIlUU Ha SI3bIKE TCOMETPHH,
UCCIIeIOBATh MIOCTPOCHHBIE MOJIEIIN C UCIIOIb30BAHUEM F€OMETPUUECKHUX TTOHATHH U TEOPEM,
anmapara anreOpbl; pemaTrh MPAKTUYECKUE 3a/aud, CBS3aHHBIE C HAXOXICHUEM
F€OMETPUYECKUX BEITUYHH.

11 KVIACC

OnepupoBaTh NOHATUSAMU: NUWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yIOIINe LUIUHAPUYECKON
NOBEPXHOCTH;  IIWJIMHAP; KOHUYECKass IMOBEPXHOCTb, O0Opasylole  KOHHYECKOM
MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TET BPAILICHHUS.

KnaccudummpoBats B3auMHOe pacronoxeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHSATUSMU: I[IAPOBOM CETrMEHT, OCHOBAaHUE CErMEHTa, BBICOTA CETMEHTA;
IapOBOM CIIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.
Boruucnsate 00ObEMBI M IJIOIIAAM MOBEPXHOCTEH TEN BpAlICHMs, T€OMETPUYECKUX Tell C
IpUMEHEHHEM (HOPMYII.

OnepupoBath MOHATHUSAMH: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN OKOJIO ChEPHL;
cdepa, BOucaHHasi B MHOIOTPAHHUK WJIHM TEJIO BPAILECHUS.

BbIYuCisATh COOTHOLIEHUS MEKIY IUIOIIAIIMH IOBEPXHOCTEN U 00bEMAMU MOJOOHBIX TEJ.
N3o6paxaTh u3ydaeMble (QUIypbl OT PYKHM M C NPUMEHEHHEM TMPOCTBIX YEPTEXKHBIX
UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TUIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.



W3BnexkaTh, MHTEPIPETHPOBATh W MPEOOPa30BBIBATH WH(OOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux puUrypax, npeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IMTPOCTPAHCTBE.

BrITTONTHITE AEHCTBUS CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOKCHHSI BEKTOpa Ha
9HCIIO0, OOBSCHATH, KAKUMU CBOWCTBAMH OHU 00JIaaroT.

[IpumeHsTh MpaBUIIO Mapajieenunesa.

OnepupoBaTh TMOHATHSAMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMH, CKaJISIPHOE
IPOU3BECHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxonuth cymmy BEKTOPOB M MPOU3BEIICHWE BEKTOpPA HA YHUCIIO, YIOJl MEXIY BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHNUE, PACKIIAABIBATh BEKTOP 110 JIBYM HEKOJTMHEAPHBIM BEKTOPAM.
3amaBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT.

[Ipumensate reomerpuyeckue (HakThl I pEIMIEHUS CTEPEOMETPUUYECKUX  3ajad,
IIPEANoIaraloIuX HECKOJIBKO IIaroB PelieHus, €Clid YCIOBUSI PUMEHEHHUSI 3a/1aHbl B IBHOU
dbopwme.

Pemate mpocTeiiimme reoMeTpuyecKre 3ajayd Ha MPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO
METO/1a.

Pemares 3amaum Ha J10Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOIICHWH H HaXOXJIEHUE
TCOMETPUYCCKUX BEIWYMH O OOpas3liaM WM ajIropuTMaM, NPHMEHSS W3BECTHBIC METO/IbI
IIPY PEIICHUH CTaHaPTHBIX MaTEeMAaTHUECKHUX 3a/1a4.

[IpumeHsaTh TpocTeline TPOTPaMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoaWTh MpPUMEpPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TMPUPOJE ¢ IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpumeHsATh TONyYEHHBIC 3HAHUS Ha TMPAKTHKE: aHAJTU3UPOBATh DPEATbHBIC CUTYallUd W
OPUMEHSTh W3Y4YEHHBIE TIOHATHS B TMPOIECCe TIOMCKAa PEIICHUs MaTeMaTUYeCKU
c(hOpMyTUPOBAHHON MPOOJIEMBI, MOJICIIUPOBATh PCATBHBIC CUTYaIlUH Ha SI3bIKE TCOMETPHH,
UCCIIeIOBATh MOCTPOCHHBIE MOJIEIIN C UCIIOIH30BAHUEM F€OMETPUUYECKHX TTOHSATHH U TEOPEM,
anmapara anreOpbl; pemaTh MPAKTUYECKUE 3a/aud, CBS3aHHBIE C HAXOXICHUEM
F€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JIeKTPOHHbIE
Ne HaumeHnoBanue pa3iesioB 1 TeM (undposbie)
Kontpoasnsl | IIpakTnueckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchbl
bubnnoreka [HOK
I Baenerte B crepeomeTpuio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NMPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [TepieHAMKYISAPHOCTH NPAMBIX U INTIOCKOCTEMN 12 bubmorexa HOK
PHCHIHKY AP P https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 1 1
VYrusl MeXAy NPAMBIMHU U TUIOCKOCTSMH 0 htths:/m.edsoo.ru/1209e37
bu6mmoreka [JOK
> MuororpasHHku 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 OOLEMEL MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHNUsl, paCCTOSIHUS U YIJIbI 4 1 bubmmorexa [IOK
p ' s y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumenoBanue pa3aesioB U TeM ndpoBLIe
Ne ni/m P KontpoJubnsie | IIpakTuyeckue (upp :
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Bbu6mmorexa [JOK
I Tena pamenns 12 https://m.edsoo.ru/1¢209e37
" bubnuorexa [IOK
2 O65EMEr TET > I https://m.edsoo.ru/1¢209¢e37
3 BekTops! 1 KoOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LOK
p pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AT 7 | bu6moreka [IOK
3HAHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
nu(ppoBbIe
Ne n/m | Tema ypoka KonTposabHbie
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
OCHOBHBIE TIOHSTHS CTEPEOMETPUU: TOUKA,
npsiMasi, TII0CKOCTh, MPOCTpaHCcTBO. [IpaBuma
1 M300paKeHUs Ha PUCYHKAX: U300paskeHUs 1 bubmmorexa [IOK
p . pucy ' p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapajuiebHBIX MPSMBIX
(OTpe3KOB), cepeHbI OTPE3Ka
) [TonsTHs: nepecekarouecs MmIOCKOCTH, | bubnmoreka [JOK
[IepeCeKaroIuecs npsmas 1 II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsATHA: epecekaromuecs MI0CKOCTH, ) bu6nuorexa IIOK
MEPECEKAIOIIUECA TIPAMAs U IIIOCKOCTh https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'paHHUKaMH,
4 M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 bubmorexa [OK
p p https://m.edsoo0.ru/a63959%d
PHUCYHKAaX, Ha MPOEKIIMOHHBIX YepPTeKax
HauanpHbie cBeieHms 0 KyOe U mupamMuie,
5 uX pa3BEPTKU U Mozenu. CeueHus 1 buGnnorexa [IOK
Paspep ' https://m edsoo.ru/b30dfF38
MHOTOTPaHHUKOB
Hauanwpubie cBeieHus 0 KyOe U mupamue
6 UX pa3BEPTKU U MOJICIIN éeqem/mp ’ 1 bubmmorexa [IOK
Paspep ' https://m.edsoo.ru/3d8 ffd32
MHOTOTPaHHUKOB
[TonsiTne 06 akCMOMaTUUYECKOM MOCTPOCHUH
bu6mmoreka [JOK
7 CTEPEOMETPUUN: AKCUOMBI CTEPEOMETPUU U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe




ITonsiTre 00 aKCHOMATHYECKOM IMOCTPOCHHUH

8 CTEPEOMETPHUHN: aKCHOMBI CTEPEOMETPUN U bubmmorexa LOK
p pHH: P p https://m.eds00.ru/239c8cb4
CIIEICTBUS U3 HUX
[TonsiTne 06 aKCMOMATHYECKOM TTOCTPOCHUH
9 CTEpPEOMETPHH: aKCHOMBI CTEPEOMETPHUHI U bubmorexa LOK
p pHi: p p https://m.eds00.ru/65¢6b106
CIICIICTBUS U3 HUX
[TonsiTne 06 aKCMOMATHYECKOM MOCTPOCHUH
10 CTEPEOMETPHUN: aKCHOMBI CTEPEOMETPUU U buGmnorexa [IOK
p pHH: P p https://m.edsoo.ru/258fc245
CIIEIICTBUS U3 HUX
B3anMHOe pacnionokeHue npsMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS buGmorexa [IOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520f6
napajieIbHbIe U CKPEIIUBAIOIIUECS TIPSIMBIC
[TapamienbHOCTD IPSIMBIX U IUIOCKOCTEN B
12 MIPOCTPAHCTBE: MapajuIelIbHBIC TIPSIMbIC B bubnuoreka [JOK
[IPOCTPAHCTBE; IapalIeIbBHOCTh TPEX https://m.edsoo.ru/93ad36b3
PSIMBIX
[TapaniaenbHOCTh NPAMBIX U IJIOCKOCTEH B
13 npocTpaHcTse: IlapamieapHOCTh IPSIMON U bubmmorexa TIOK
poctp - 1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 Vbl ¢ coHarnpaBiIeHHBIMH CTOPOHAMHU bubmmorexa TIOK
p p https://m.edsoo.ru/9f4071b9
15 Yron Mexay IpsIMBIMHU B IPOCTPAHCTBE bubmmorexa IIOK
y 1ip pocTp https://m.edsoo.ru/fe733862
16 Yron Mexay IpsIMBIMHU B IPOCTPAHCTBE bubmmorexa [IOK
Yy 1P poctp https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: bubnuoreka LIOK
MapaJUIEIbHBIE TUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyiebHBIX TNIOCKOCTEN bubnmoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIC (GUTYPHI Ha bubnuorexa [JOK
MJIOCKOCTH: TETpadAp, KyO, mapasuiesIeIuIe, https://m.edsoo.ru/4a28dc02
bu6mmoreka [IOK
2 I1 7
0 OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoere ceuermit https://m.edsoo.ru/ec26feSd
KoHnTponbHas padora o teme "[Ipsmbie u
22 IJIOCKOCTH B MIPOCTPAHCTBE Bubmmorexa [IOK
pocTp ' . https://m.edsoo.ru/9a0a9e56
[TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN
[lepneHANKYISIPHOCT MPSIMOM U INIOCKOCTH:
23 e pHeH 1508 ynﬂ pHBIe I 5{113/1516 B bubmorexa TIOK
PHCHAMRYIAD P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Tpsimble mapanienbHbIe U bubnuoreka LIOK
MEPIEHIUKYJIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienbHbIEe U bubnuoreka [IOK
MEPIEHIUKYJIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepneHIuKyIIPHOCTH IPSIMOK U bu6nuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHIuKyJISIPHOCTH NPSIMOU U bu6nuoreka [JOK
IJIOCKOCTH https://m.edso00.ru/79165d15
)3 Teopema 0 IpsAMON NEPIICHAUKYIAPHON bubnmoreka [JOK
TTOCKOCTH https://m.eds00.1ru/635¢5087
’9 Teopema o nipsAMoil neprneHANKYJIIIPHON bubmuoreka [IOK
TTOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema 0 IpsAMON NEPIICHAUKYISIPHON bu6nuoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b




HepHeHI[I/IKYHHp W HAKJIOHHBIC: PACCTOSIHUC

bu6mmoreka [IOK

31
oT TO‘{IfI/I 710 TJIOCKOCTH, PACCTOSIHUE OT httos-//m.edsoo.ru/33c477d3
PsIMOi 10 TUIOCKOCTH :
[lepneHaUKYIsIp ¥ HAKJIOHHBIE: PACCTOSIHHE
32 oT IT)quI/I oyHnECKocm aCCTOEHI/Ie oT bubmorexa TIOK
. A P https://m.edsoo.ru/66fefadd
HPSIMOM 10 TUIOCKOCTH
[lepnenauKyIsip ¥ HAKJIOHHBIE: PACCTOSIHHUE
33 oT IT)OLIKI/I OyHJII;CKOCTI/I aCCTOSI?HI/Ie oT bubmoreia HOK
. a P https://m.edsoo.ru/a5b7b8e3
MPSIMOM J10 TUTOCKOCTH
[leprieHuKyIsIp U HAKIIOHHBIE: PACCTOSIHUE
34 oT IT)quI/I OyHJII())CKOCTI/I aCCTOSII)HI/Ie OT bubmmorexa [IOK
. A P https://m.edsoo.ru/dbee22bc
IPSIMO#A J10 TUIOCKOCTH
35 VYTrael B IPOCTPAHCTBE: YTOJI MEXAY MPAMOM bu6nuoreka [JOK
U IUIOCKOCTBIO https://m.edso0o.ru/6b61b2b4
36 JIByrpaHHbIN yTOJ, JUHEHHBIA YOI bu6nuoreka [IOK
JIBYTPAHHOIO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByTrpaHHBIN yroJl, TMHEHHBIA yroj bubnmoreka [JOK
JIBYTPAaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYISIPHOCTD MIIOCKOCTEN: IPU3HAK bubmuoreka LIOK
MEPIECHINKYISIPHOCTH ABYX TIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IepnieHqUKyYIAPHOCTD ITIOCKOCTEMN: IPU3HAK bubnuorexa IIOK
MIEPIICHIUKYISIPHOCTH ABYX IUIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TepneHIUKYIIPHOCTH MIIOCKOCTEH: MPU3HAK bu6nuoreka [JOK
NEPIEHANKYJISIPHOCTH ABYX IIJIOCKOCTEU https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEx nepHeHANKYISIpax bubmmorexa [IOK
P P PTCHAKY AP https://m.edsoo.ru/e4972cdc
. bubmuoreka [JOK
42 Teopema 0 TpEX NEpPHEHAUKYIIAPAX

https://m.edsoo.ru/52188a7d




bu6mmoreka [JOK

43 Teopena 0 Tpex mepreH Ky 1Apax https://m.edsoo0.ru/9f246736
KontpoisbHas paboTa nmo reMam

44 "l[lepnieHAUKYISAPHOCTD MPSIMBIX U bubnuoreka [JOK
IocKocTen" 1 "YTipl MeX Ay IpSIMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsMu'"
[TonsiTue MHOTOTpaHHHUKA, OCHOBHBIE

45 3JI€MEHThl MHOTOTPAHHUKA, BBIITYKJIbIE U bubmmoreka [IOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOI'paHHHKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHy U

46 OCHOBAHMS TTPU3MBI; TPSIMasi 1 HAKJIOHHAS bubnuorexa [JOK
MIPU3MBI; OOKOBAs M TIOJIHASI IOBEPXHOCTH https://m.edsoo.ru/b4ad63ad
IPU3MBI

47 [Tapannenenurnen, TpsIMOYTOIbHBII bubmmoreka [JOK
napasuiesIeuIe]l U €ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamuaa, TpaHu v

43 OCHOBaHUE NMUpPaMUbl; OOKOBas U MOJIHAs bubmuorexa [IOK
[IOBEPXHOCTb MUPAMU/BI; [IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yCeu€HHas upaMuia
[IpaBusIbHBIE MHOTOTPAaHHUKU: TTOHSITUE
IPaBUJIBHOTO MHOT'OIPAHHUKA; IPaBUJIbHAS

49 [IPU3Ma U [IpaBUJIbHAS TIUPAMUJA; bubmmorexa [IOK

https://m.eds00.1ru/074c8865

IpaBUJIbHAs TPEYTOJIbHAS MUpaMHIa U
IPAaBWIBHBIN TETpa’ap; KyO
[IpencraBienue o npaBUIbHbIX

50 MHOTOTpaHHHMKaX: OKTa’ap, 10AEKa’Ip U bubmmorexa LIOK

UKOCadIP.

https://m.edsoo.ru/a0fdd5bf




CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTpPUS
OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

51 DJIEeMEHThl CHMMETPHUH B MMUpaMUIaX bubmorexa [IOK
P pamurax, https://m.edso0.ru/b9e777d9
napasulesieuIe1ax, MpaBUIbHbBIX
MHOTOTpaHHHUKaX
5 BrruuciieHne 3J1eMEHTOB MHOTOIPaHHUKOB: bubnmoreka [JOK
pEOpa, AuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Inouraas 60KOBOM OBEPXHOCTH U MOJHOMN
53 MOBEPXHOCTH NPSIMOM MPU3MBI, ITOIA/h bubnuorexa LIOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSIMOMN TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPaBUILHON MUPAMUIBI, bubnmoreka [JOK
TeopemMa O IO OOKOBOW MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCE€UEHHOU MUPAMUIBI
55 Konrtponsnas pabora no Teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5¢04
bu6mmoreka [JOK
56 II 6 00BE
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
bu6mmorexa [JOK
57 O0Bé
PEM THPAMHAR https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
58 06
DEM TIHPAMITAB! https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 06
DM THPaMHIET https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 06
DEM TTHPAMITAE! https://m.edsoo.ru/2faade3f
61 O0BEM npu3MbI bubnuoreka LIOK




https://m.eds00.ru/79853608

N bubnuorexa [JOK
62 OOLEM mpH3MEL ! https://m.edsoo.ru/1¢053890
" bu6mmoreka [JOK
63 OOLEM mpH3MEL I https://m.edsoo.ru/482d3f51
64 KontponsHas padora no teme "O0bEMBI | bubnuorexa IIOK
MHOTOTpaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHnue, 06001IeHNE CHCTEMATHU3AIIHS
65 3nadui. [locTpoeHue ceueHuii B 1 bubmorexa TIOK
' p https://m.edsoo.ru/098bedad
MHOT'OTPAHHUKE
[ToBTOpeHME, 0000IIEHNE CHCTEeMaTH3aIUs
3HaHUU. BeuncieHne pacCTOSIHUMN: MEXIY
66 BYMS TOUKaMH, OT TOYKH IO MPSIMOM, OT 1 bubmorexa TIOK
By ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIFIOCKOCTH, MEKTY
CKPEIIHBAIOIIUMUCS TPSIMBIMU
bu6mmoreka [IOK
67 Hrorosas KOHTpOLHAA padoTa ! https://m.edso00.ru/b9146bcO
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTH3aITUS
3HaHUW. BeruncieHue yrioB: MExXIy
68 CKPEIIUBAIOIIMUCS IPSIMBIMHU, MEX 1 bubmorexa TIOK
p Hlu t P ’ y https://m.eds00.1u/56765¢e8b
MPSMOM ¥ TNIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXIY MJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHBIE
nudposbie

Ne n/m Tema ypoka KonTposbHubie

Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsl

1 Cdepa u map: ueHTp, paanyc, Tuamerp; 1 bubnmoreka [JOK
TJIOMIA b TTIOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
B3aumHoe pacnionoxenue chepsl u

bu6mmoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTD K 1
https://m.edsoo.ru/bed12a43
cdepe; momanb cepsl

3 N3obpaxenue chepsl, mapa Ha MIOCKOCTH. | bubnuoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckast TOBEPXHOCTb,

4 o0pa3yromue HUIMHIPUIECKON | bu6mmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8¢1
MOBEPXHOCTH
Hunmuuap: ocHOBaHUS B OOKOBas

5 MMOBEPXHOCTh, 00pa3yIOIIast U OCh; 1 bubmorexa [IOK

p ’ Iz y . ’ https://m.edsoo.ru/188f6216
IUIOIIA](b OOKOBOH U MOJIHOM MOBEPXHOCTH
N3o0pakenune murHApa HA TUIOCKOCTH.

6 PazsépTka nununapa. Ceuenus MuIMHIpa 1 bu6mmoreka [JOK
(TUTOCKOCTHIO, MapauIeIbHON WITH https://m.edsoo.ru/016e25eb
MEePIEHANKYISIPHONU OCH IIMIIMH]IPA)

Konuueckasi moBepXHOCTh, 00pa3yroIue
7 KOHUYECKOU HOBerHOCTPI OCIIj I/I}l;e IMHA 1 bubmmorexa [JOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
8 Konyc: ocHOBaHME U BepILIMHA, 1 bubnuorexa LIOK




o0pa3yronias U oCk; oA b OOKOBOH U
MTOJIHOW ITOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VY ceu€HHbIN KOHYC: 00pasyomue u

9 BBICOTA; OCHOBAHUS B OOKOBas bubmmoreia HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3séptka konyca. CeueHns KoHyca
10 (TUIOCKOCTHIO, TMapasuIeIbHON OCHOBAHUIO bubmmorexa I[JOK
- 11ap . ’ https://m.edsoo.ru/0Obdelbe8
Y TUIOCKOCTHIO, IPOXOIAIIEH Yepe3
BEPILNHY)

1 KoMOuHanus Ten BpamieHus u bu6mmorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHsuk, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BrcaHHAs B bubmmoreia OK

PBL; pa, https://m.edso0.ru/0b136158
MHOTOTPaHHHK WM B TEJIO BPALCHUS

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA bubnuoreka [JOK

00BEMOB TeT https://m.eds00.ru/26a03fb7
. bubnuoreka [JOK

14 OOBEM 13, KOHYyCa https://m.edso0.ru/5513d87b

but6mmoreka [JOK

1 .

. O0nem wmapa u momazn: cheps: https://m.edsoo.ru/d189bde2
[TogoOHBIE TENa B MPOCTPAHCTBE.
16 COOTHOIIEHUS] MEXY TUTOIIAISIMHU bubmmorexa [OK
N ,I,[y A https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIT

17 Kontponbnas padora mo temam "Tena bu6muoreka [IOK
BpamieHus" u "O0bemMbl Ten" https://m.edsoo.ru/4a33a8ab

but6mmoreka [JOK

18 BekTop Ha MJI0CKOCTH M B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb




bu6mmoreka [JOK

19 CroxeHne ¥ BBIYMTaHUE BEKTOPOB
p https://m.edso00.ru/23f4f089
20 YMHOXKEHUE BEKTOpa Ha YHCIIO bubmmoreia OK
P https://m.edsoo.ru/dee379¢b
Pasnoxenune BekTopa 1o TpéM
21 HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio bubmorexa HOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajuiesenumneaa
Pemenue 3amay, CBSI3aHHBIX C
22 MPUMEHEHUEM MPABUI ACHCTBUH C bubmorexa [OK
p p A https://m.edso0o.1ru/5a827900
BEKTOpaMHU
” KoopanHaTHO-BEKTOPHBIN METOT TPU bu6mmoreka [JOK
peLIeHNH T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbpHas cucTeMa KOOpIMHAT B
24 il pOCT ZlHCTBe Koopaunatst BP;KTo a bubmmorexa [JOK
pocIp . ' pA pa. https://m.edso00.ru/48db7058
[Ipocreitmme 3a1aun B KOOpAMHATAX
)5 VYron mexay Bekropamu. CKansipHOE bubmmoreka [JOK
MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay MpsMbIMU U bu6muoreka [{JOK
26
IUIOCKOCTSMH https://m.edsoo.ru/8efbe78e
7 Kontponbhas padota nmo Teme "BekTopsl u bu6muoreka [{JOK
KOOpJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHME, 0000IICHNE U
)3 cucreMatusanus 3HaHnil. OCHOBHEBIE bu6mmoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUTAHUMETPUH
29 [ToBTOpeHue, 0600IIeHNE U bubnuoreka [JOK

cucremMaru3zanus 3HaHuii. OCHOBHbIE
burypsl, GakThl, TEOPEMBI Kypca

https://m.eds00.1ru/078cd 184




IIaHUMCTpPUHU

[ToBTOpenue, 006001ICHHE U
30 cUCTeMaTH3aIlis 3HaHUI. 3aaaun
TUTAHUMETPUHU B METOJIbI HX PEIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

[ToBTOpenue, 06o0IIEHNE U

31 cucTeEMAaTH3ays 3HAHUN. 3a1aun 1 Eubmiorexa IIOK
) https://m.edsoo.ru/4dffda97
TUTAHUMETPUH B METOJIbI HX PEIICHUS
[ToBTOpenue, o6o0IIEHNE U
1 cucteMaTusanus 3HaHui. OCHOBHEIC 1 bubnuoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bubnuoreka [JOK
33 14 0 1
TOTOBA KOHIPOIBHAL pabota https://m.edsoo.ru/ec24dfc2
14 [ToBTOpeHue, 06001mEeHNE 1 1 bubnuoreka [JOK
cUCTEMaTHU3alus 3HAHUM https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



