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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomeTpusi» 0a30BOro ypoBHS MJis
obyuarommuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO
rOCyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAAapTa CPEAHEro 00IIero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TNPEABIBISIEMBIX K
MaTEMaTUYECKOMY O0O0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00ecTieuMBaeT OBIAJCHUE KIIOUEBBIMU KOMIIETCHUIUSIMM,
COCTABJISIIOIIMMU OCHOBY JJISI CaMOPa3BUTHS M HENPEPBIBHOTO 0OO0pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YyYarOIUXCSl.

HEJIA U3YUYEHUA YYEBHOI'O KYPCA

BaxkHocth ydeOHOTO Kypca TEOMETPUH Ha YpPOBHE CpPETHETOo OOIIero
oOpa3oBaHHsl OOYCIIOBJICEHAa MPAKTUYECKOW 3HAYUMOCTBHIO METANpEeAMETHBIX U
MPEeIMETHBIX Pe3yJbTaTOB OOyUEHHs T€OMETPHUH B HAIPaBICHUU JUYHOCTHOTO
pa3BuTHs OoOydarommxcs, GopMHpPOBaHUA (YHKIIMOHAILHON MaTeMaTHYEeCKOM
TPaMOTHOCTH, U3YYCHHUS JAPYTUX yU4EOHBIX AUCHUILINH. PasButre y oOydarommxcs
NPAaBWIBHBIX TPEICTABICHUA O CYIIHOCTH M MPOMCXOXKICHUH T€OMETPHUYCCKUX
abcTpakiuii, COOTHOILIEHUH pPEATbHOTO M HUACAIBHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHWW M IPOLECCOB PEATbHOIO0 MHpPa, MECTE
re€OMETPHUH B CUCTEME HayK U POJIM MAaTEMAaTHUYECKOTO MOJAETUPOBAHUS B HAYYHOM
MO3HAHHUH M B MIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUYaluxcs, a TakKe KauyeCTB MBINUICHUS, HEOOXOIWMBIX [UIsl aJanTalid B
COBPEMEHHOM OOI1IEeCTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
obmero o0Opa3oBaHus, Tak KaK O00ECIeYMBACT BO3MOKHOCTh HM3Y4YEHHUS Kak
TUCIMILTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MbIIICHHE, (opMHpyeMOe TpH H3YYCHHH OOYYarOIIMMHUCS
MOHSITUMHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LIEMOYKH JIOTHUECKUX YTBEPKACHUN
B XOJE pEIICHUS TeOMETPUUYECKHX 3aJady, YMEHHE BBIIBUTATb W OIMPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIIOJB3YIOTCS TPHU PEIICHHH 3a/1ad €CTeCTBEHHO-
HAY4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AESATeNbHOCTH 4denoBeka. OpHeHTalus YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, ¢dopMa
OTPaXEHUS OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHHWS U aKTHBHOTO
npeoOpazoBaHusi  jaelicTBUTENbHOCTH.  OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJIbI y4eOHOW U TPYIOBOM MAESATEILHOCTH,



ABIIIETCA OAHUM U3 NPO(PECCHOHATHHO BAXKHBIX KAa4YeCTB, MOATOMY aKTyallbHa
3ajaya (OpMUPOBAaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K IPAKTUYECKON AESITEILHOCTH IO MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHMst mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE oOOyueHusi — 00meo0pa3oBaTeIbHOE M OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4epe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JACUCTBUH,
CHELM(PUYHBIX T€OMETPUHU, BO3MOXHOCTU YCIEIIHOIO MPOJIOJIKEHUSI 00pa30BaHus
10 CIIELUAIIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAaHUEM I€OMETPHH.

[Iporpamma mno reomeTpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
0Oy4aromuxcsi CpeAHeH IIKOJbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYyAHEHUN
Ha ypOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOyuaromuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUThH OOIME MATEMATUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TreoMeTpud M HEOoOXOJUMBIC I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpUIO Oosee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHAIBHON JESITENbHOCTH.

JlocTmKeHHE LEeNM OCBOECHHS IPOrpaMMbl OOECIEUMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHBIMH 3aJadaMM  OCBOEHHUSI  Kypca
«I'eometpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE IIPEACTABICHUS O TIEOMETPUU KaK YacTU MHUPOBOM

KYJIBTYPbI M1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MHUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAaX M TeJlaX BpAIICHUS
KaK O BOXHEHIIMX MaTEMaTHUYECKUX MOJIENSIX, MO3BOJIAIOMINX OMUCKHIBATD
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOILIETO MUPA;

e (opMHpoBaHME YMEHMs paclO3HABaTb HA YEPTEkKaX, MOJEISIX U B
pEeaJIbHOM MHpPE MHOTOTPaHHUKH U T€Ja BPAILCHMUS;

e OBJIAJICHUE METOJIaMHU PEIICHUA 337ad Ha MOCTPOEHUSI Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHE YMEHHSA ONEPUPOBaTH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHMKAX U TeJlaX BPALIECHUs U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJEHUE  QITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHS TMPOBOAWTH  HECIOXKHBIE JIOKa3aTeJbHbIC
paccy)XIeHHMsl B XOJie pELIeHHs] CTEepEOMETPUYECKMX 3ajad U 3aj1ad C
IPAKTUYECKUM COJIEP)KAHUEM;

e pa3BUTUE  UHTEIUIEKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEM
oOyyaromuxcs, I[03HAaBAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G YHKIIMOHATIEHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPAaClO3HaBATh IPOSBICHUS TE€OMETPUUYECKHUX
NOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX JKU3HEHHBIX
CUTYallMsIX M TMPU HU3YyYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBIICHHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTeH, (opmMynupoBaTh HX Ha A3BIKE
Ir€OMETPUHU U CO31aBaTh F€OMETPUUYECKUE MOJIEIHU, IPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUI anmapar sl PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIJIFOUEHHUE B KypC
CTEpEOMETPUM B HAdaJle €ro HW3y4YEeHUs 3ajad, pelIaeMblX Ha YPOBHE
WHTYUTHUBHOTO TO3HAHMS, M OTIPEICTIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS], CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JNaJdbHEUIIIEMY U3YyUYECHUIO MPEIMETA.

[Ipenmnourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEAMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme IPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
yYallluXcsi B KypCE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pPEUIEHUs 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  ONEpPUpPOBAHUE
MPOCTPAHCTBEHHBIMU OOpazamu. Co3maHue oOpa3za MPOBOAUTCS C OMOPOM Ha
HArJiJHOCTh, a OMNepupoBaHHE oOOpa3oM — B YCIOBUSAX OTBJICYEHHS OT
HAarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHS €T0 UCXOAHOTO COJIEP/KaHMUS.

OcHOBHBIE coaepxaresibHble JTMHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MmuororpanHukmn», «lIpsiMble U INIOCKOCTH B MPOCTPAHCTBE», « Tefa BpameHus»,
«BeKTOpbI U KOOPIAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensieTcs He TOJIBKO [0 COJEp)KATENIbHBIM JIMHHMSM, HO W IO T0JaM
0o0yueHHUs Ha YPOBHE CpeITHEero o0IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTam
OCBOCHHSI pabouell MmporpaMMbl, pacmpeneNéHHBIM 10 ToJaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUECKUMU
MOHATUSIMUA U HaBbIKAMHU OCYLIECTBIISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
COOJII0/IEHUEM TIPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOYAIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYarouuxcs, pacuiupss u
yrayO6ssist e€, o0pa3ysi MpOoYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun oTBoauTcsa 2 yaca B Hejento B 10 kiacce u 1 gac B
Henento B 11 kimacce, Bcero 3a jBa roja ooyuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  IIOHATHS ~ cTepeoMeTpuH. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTMYECKOM IIOCTPOEHUM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKArOIINECs,
IapajulesibHble YW CKpeluBaromuecs npsmeie. llapamiensHOCTs NOpsSIMBIX |
IUIOCKOCTEd B IIPOCTPAHCTBE: MapajuleJIbHbIE IIPSMBIE B MPOCTPAHCTBE;
NapaJJIENbHOCTh TPEX MPAMBIX; NAPAIIENBHOCTh MPSAMON U IIOCKOCTH. YTJIBI €
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJd MEXIy HIpSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEH: [apajljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTei. [lpocreiimne mpocTpaHCTBEHHbIE (QUIYyphl HA
IUIOCKOCTH: TETPa3p, KyO, napajuieenunesn; IOCTPOECHUE CEUEHHH.

[lepneHAUKyISIPHOCTD IPSIMOM U INIOCKOCTH: NEPIEHANUKYJIIPHBIE NPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapaJUICIbHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHNEHAUKYJISIPHOCTH MNPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSAMOU
NEPIEHANKYJIAPHON IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YIOJ MEXAY INPsSMON U
IUIOCKOCTBIO;  JIBYIPAHHBIA  yroJl, JIMHEWHBIA YroJl JABYTPaHHOIO  yIUIa.
IlepneHauKyJIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT mpsAMOM A0  MJIOCKOCTH,  MpoeKmus  GuUrypsl Ha  IJIOCKOCTb.
IleprieHIUKYISPHOCTE  IIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JBYX
IockocTer. TeopemMa 0 TpEX NMEpPIEHINKYIApax.

MHororpaHHuKu

IloHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKY; pa3BEPTKA MHOrOrpaHHuKa. IIpusma: n-yronpHas
IIPU3Ma; TPAHU U OCHOBAaHUA MPU3MBI, IpsiMasi U HAKJIOHHAs MPHU3Mbl; OOKOBas U
HOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamenenunen, IPSIMOYTOJIBHBIN
napajuiesienunes U ero cpoicrsa. Ilupammupa: n-yrosnpHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbL; OOKOBAs M MOJIHASI TOBEPXHOCTh MUPAMUbL; TPaBUIIbHAS U
yceu€HHass MNHpaMHja. OJEMEHThl Mpu3Mbl M nupamuisl. [IpaBusibHbIE
MHOTOI'PDAHHMKH: ITOHATHE IPABWIBHOIO MHOIOTPaHHUKA; NPABHIIbHAS NPU3MA U
IIpaBUJIbHAS IUpaMuza; NpPAaBWIbHAS TPEYrojbHas INHUpaMuJa W IPABUIbHBIN
TeTpadap; KyO. IlpencraBneHne o mNpaBUIbHBIX MHOIOIPAHHUKAX: OKTadJp,
nozexa’p u ukocasap. CeueHus: Ipu3Mbl M TUPAMHUJIBIL.

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTA.  OJJEMEHThl CUMMETPUM B NHUPAMMAAX, lapajuleienunenax,
[IPaBUJIbHBIX MHOTOIPAHHHKAX.



BbiunciieHre 3JIEMEHTOB MHOTOIPAaHHUKOB: péEOpa, AWMAroHaliv, YIJIbL.
[Inomans OOKOBOW IOBEPXHOCTH U IOJHOW IOBEPXHOCTU NPSIMOM MPU3MBIL,
IJIOIIalb OCHOBAaHUW, TeOpeMa O OOKOBOM IOBEPXHOCTU TMPSMOW MPU3MBI.
[TImomans OOKOBOM TIMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceu€éHHoM mupamuabl. [lonsitne 006 00bEMe. OOBEM
MUPAMUJIbI, TPU3MBL.

[TonoOubie Tema B mpocTpaHcTBe. (COOTHONIEHUS MEXIY IUIOMAIIMHU
OBEPXHOCTEH, 00bEMaMu MTOAOOHBIX TE.

11 KIIACC

TeJsia BpaleHus

HunuHapuyeckas IIOBEPXHOCTb, oOpasytomue HWIMHAPUYECKON
MMOBEPXHOCTH, OCh IIWIMHIPUYECKON TmMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3ywIIass W OCh; IUIONIAAh OOKOBOW W TOJHOU
OBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHYC: OCHOBaHME M BepiInHA, 00pa3yromas
U OChb, IUIONMIaJlb OOKOBOM W TOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpa3ylolle U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: UEHTp, paaudyc, AUAMETpP; IUIOIIAJb MOBEPXHOCTU CQEPBHI.
B3auMHoe pacnosnoxkenue chepsl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
MJI0MIAEL CHEpHI.

N300paxxeHne Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka MUInMHApa U KOHYyCA.

KoMmOuHanuu Ten BpamieHMss M MHOTOIMPAHHUKOB. MHOTrOrpaHHUK,
ONMHCaHHBIA OKoJIO cdephl; cdepa, BOMCAHHAS B MHOTOIPAHHUK, WIH TEJO
BpaIICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00bEME
NpsIMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3z He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab cQepshl.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOILIEHHS MEXAY IUIOHIAASMU
MOBEPXHOCTEN, 00bEMAMHU MTOTOOHBIX TEJI.

Ceuennsa mwiMHApa (HmapajUiedbHO M NEPHEHAUKYISIPHO OCH), CEYEHHS
KOHyca (mapajuieJbHOE OCHOBAHHMIO M MPOXOJSINEe 4Yepe3 BEpIIMHY), CEUEHUs
miapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha miiockocTu U B mpocTpaHcTBe. ClI0XKEeHNE U BEIYUTAHHE BEKTOPOB.
YMHOXeHue BeKTopa Ha yucio. Pasnoxkenne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuno mapamwienenunena. Pemienue 3amad, CBA3aHHBIX C
OpUMEHEHUEM TMpaBWJl JACUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopawnatel Bektopa. [lpocreiimme 3amaum B
KOOpJMHATAaX. YTOd Mexay BekTopaMu. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
Brrancienne yrioB Mexay NPsAMBIMU U INIOCKOCTSIMU. KOOpAMHAaTHO-BEKTOPHBIN
METOJI IIPU PELICHUN T€OMETPUYECKUX 3aay.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDI

JIn4yHOCTHBIE pE3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4€OHOrO MpeaMeTa
«MaremaTuka» XapakTepu3yroTcs:

I'pasxknanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTBIO TPAKTAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJi€HA POCCHUCKOTO OOIIECTBA, TMPEACTABICHHEM O
MaTeMaTUYeCKNX OCHOBaX (YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHM,
nporeayp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHHEM
B3aMMOJIEUCTBOBATh C COLIMAIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

IlaTpuoTHYeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOHN TPAXKIAHCKON MACHTUYHOCTH, YBAKCHHSI K
IPOLUIOMY U HACTOSIEMY POCCUMCKON MaTEMaTUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUIMCKON MaTeMaTUYeCKOM IIKOJIbI,
K HCIOJB30BAHUIO JITHX JOCTIKCHHUH B JPYTrUX HAayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHMKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKOTro Hapo/Ja;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTIOCTUKEHUI HAYKHU U JIEITEIIbHOCTHIO
Y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJICHUN;
BOCIIPUMMYHMBOCTHIO K MATEMATUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTUYEeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOTo U 6e30macHoro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHA U

OTJIbIXa, peryisipHas buznyeckas aKTUBHOCTB); buznyecKoro
COBEpPILIEHCTBOBAHMUS, npu 3aHATHIX CIIOPTHUBHO-037I0POBUTEIILHON
AESITeIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHATBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid npodeccu U pean30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IJIaHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caM000pa30BaHUI0 HA NPOTSHKEHUMH BCEW KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTeMaTUYECKOM HAIIPaBICHHOCTH.

IKOJIOTNYeCKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYpbl, MOHMUMAHUEM BIIMSHUS
COLIMAJIBHO-PKOHOMHYECKUX MPOLIECCOB HA COCTOSHHE NMPHUPOAHOW M COLIMAIBHON
Cpelpl, OCO3HaHMEM TJI00aJbHOTO  XapakTepa JKOJOTHYECKUX Mpodiem;
OpUEHTallUe Ha NMPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM I pelleHHs 3a7ad B
0o0JlaCT  OKpy)Kaloleh cpeapl, IUJIAaHUPOBAHHUS TMOCTYINKOB UM OLEHKH HX
BO3MOXHBIX MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEH Cpe/ibl.

IleHHOCTH HAYYHOT0 IO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOUIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeIOBEHYECKOW AEsTeNbHOCTH, 3TanoB €€
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIU3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHUKd M MaTeMaTUYECKOM KyJIbTypoW Kak CpeICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
UHAMBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3ylbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OelCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OelCMBUSMU.

1)  VYuusepcanvuvie  nosmaseamenvmvie  Oeiicmeus,  obecneyusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUSL ~ OKPYXHCAIOWe20  Mupa,  NpUMeHeHUue  J02UYEeCKUX,
uccne0o8amenbCKux onepayuti, ymMeHuti pabomams ¢ uHgopmayuet).

ba3zoBble 1ornyeckue AecTBu:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEeMAaTUYECKUX
O00OBEKTOB, TOHATHUN, OTHOIICHWHA MEXIY MOHATHAMU; (HOPMYITUPOBATH
OmpeNeNeHus] TMOHSATWUW; YCTaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJ1accu(UKalui, OCHOBAaHMS Ji1 OOOOIIEHHS W CpPaBHEHHUSA, KPUTCPUH
MIPOBOAMMOTIO aHAJIN3A,

e BOCHPUHHMMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €AMHUYHBIC, YaCTHHIE U OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MAaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
NpOTUBOpEYHsi B (aKTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejyiaraTh ~ KPpUTEPUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIe7IaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKHU, NCIYKTUBHBIX W
UHAYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUH (TMPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOANTH TPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh CcHOCOO pelleHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pelIeHUsl, BBIOMpaTh Haubojee MNOAXOAUIMI ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCKUe 1CHCTBUA:

e HCIOJb30BATh BOIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopmynupoBaTh BONPOCH], (DUKCUPYIOIIKE MPOTUBOpEUUe, MpodIIeMy,
yCTaHaBIMBATb HWCKOMOE€ W  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UINIO, MHCHHUE;

e TPOBOJWTH CaMOCTOSITEIIBHO CIUTAaHUPOBAHHBIN OKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
0o0bEKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BEKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHHUS M BBIBOJIBI IO pe3yIbTaTaM
MPOBEAEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJAOB M 0000IICHUM;

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMpollecca, a TaKXKe€ BBIIBUTaTh
MIPEATOIOKEHHSI O €r0 PA3BUTHH B HOBBIX YCIIOBUSX.

PaGora ¢ undpopmanmeii:

e BBIBIATH AePUUUTH MHGOPMAIMK, JAHHBIX, HEOOXOIUMBIX JII OTBETA
Ha BONPOC U JJI PELICHUS 3a]1a4H;

e BBIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEICTABIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATh TpadUyuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIu 1o CaMOCTOSITEIIBHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vnueepcanvuvlie KOMMyHUKamu@Hwle Oelicméus, o0becneyusaom

CcHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Oo0wmenue:



BOCHPUHUMATh H  (QOPMYIHPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOTY4YEHHBINA PE3yibTaT;

B X0/1€ 00CYKIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOIl TEMBI,
npo0JIeMbl, perraeMoi 3a/1a4ui, BbICKa3bIBaTh HJI€W, HAIIEJICHHbBIE Ha TIOUCK
pEIICHUs; COMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JAuajora, oOHapy>KWBaTh Pa3iuuude U CXOJCTBO MO3MIMMU; B
KOPPEKTHOH popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PaXKEHHUS,
NpEACTaBIATh  pe3yjdbTaThl  pELICHHA  3aJaud,  IKCIEPUMEHTa,
UCCIIEIOBAHMs,  MPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3CHTAlMU 1 0OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUTyIBHON pabOThI IPU PENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIBHOCTH, IUTAHHUPOBATh OPTaHU3alUI0 COBMECTHOMN
paboThI, pacTipeaeNsITh BUABI pa0dOT, JOTOBAPUBATHCS, 00CYXKIATh MPOIIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYkIeHHSI, 0OMEH MHEHHI,
«MO3TOBBIE TITYPMBI» W WHBIE); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JICUCTBUS C JPYTUMU WICHAMH KOMAaH/IbI;
OIICHMBAaTh KAa4€CTBO CBOETO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMHU B3aWMO/ICHCTBUS.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTAaBJISITh IJIaH, JITOPUTM PEUIECHUS 3aJlauu, BEIOUPATh CIIOCOO pelleHus
C Y4ETOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

BJIQ/JIETh HAaBBIKAMHM TO3HABATENBbHON peIeKCMH KaK OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJAJE€Th CHOCOOAMM  CaMOIPOBEPKHM, CAMOKOHTpOJIL Ipouecca H
pe3yibTara peleHuss MaTeMaTHIeCKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTH IIPU PELICHHUH
3a1a4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENBCTB, ITaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJIECHHBIX TPYIHOCTEH;



e OLEHMBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOIUTh OMIMOKY, 1aBaTh OILICHKY MPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh MOHATHAMH: TOUKA, MPSAMAasi, INIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPUM W CIEJACTBHS W3 HUX TPU PEUICHUU
reOMETPUUECKUX 3a/1ad.

OnepupoBaTh NOHATUSAMU: NMAPAILIEIBHOCTh U NEPIECHIUKYISIPHOCTD MPSAMBIX
Y IJIOCKOCTEH.

KnaccuduiupoBaTh B3anMHOE pacloiOXKEHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JABYI'PaHHBIN yroJl, TpaHU ABYIPAHHOIO YIJIa,
peOpo NBYrpaHHOTO yriia; JUHEHHBIA Yrojl ABYTPaHHOTO yrja; TpajycHas Mmepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTb MOHSATHUSMH: MHOTOIPAaHHHK, BBINYKJIBIA W  HEBBITYKJIBIN
MHOTOT'pPaHHHK, 3JIEMEHTHl MHOTOI'paHHHKA, IPABUIIbHBIII MHOTOT DAHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMuaa; NpuU3Ma,
MPSIMOYTOJIBHBIN NapaJlIeenunesn, Kyo).

KnaccupumupoBate ~ MHOTOTpAaHHUKH,  BbIOMpass ~ OCHOBaHUS IS
Ki1accu(puKauuy (BBIIYKJIbIE M HEBBINYKIblE MHOTOIPAaHHHKH; TNpPaBUIIbHBIC
MHOTOT'PaHHMKH; MIPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJJIeIICITUIIE IbI).

OmnepupoBaTh NOHATHAMH: CEKyIasi TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATD MPHUHIIUIIBI IOCTPOEHUS CEUECHUH, UCIIONIb3Ysl METO]I CIIEIOB.

Ctpouth ceuyeHHs MHOTOTPAHHMKOB METOJIOM  CJI€IOB,  BBIMOJIHATH
(BBIHOCHBIE) TIOCKHE YEepTE)KU U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYyp: BUI
CBEpXY, COOKY, CHU3Y.

Pematp 3aaun Ha HAXOXKJEHUE T€OMETPUUECKUX BEIMUUH MO o0pa3nam Wiu
aIrOpuTMaM, TMPUMEHSSI HW3BECTHHIE AHAJIUTUYECKHE METOAbl MpPHU PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aj]au Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMPSAMOH, OT TOYKA JO TIUIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMHU.

Pematsh 3aaun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUUH MO 00pa3nam WiH
aIrOpuTMaM, TMPUMEHSS HW3BECTHHIE AHAIUTUYECKHE METOAbl NpPHU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTUYEeCKHX 33Ja4 Ha BBIYUCIEHHE YIJOB  MEXIY
CKPELIMBAIOMIMMUCS TPSAMBIMH, MEXAYy TMpPSAMOH U  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.



Bbruucnsate 00bEMBI U IJIOMAAM OBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma,
nupaMuja) ¢ TOpUMEHEHHeM (OpMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
TUIOUIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBarh NOHATHAMHU: CHMMETPHUs B IIPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYDBI.

W3Bnekatb, mnpeoOpa3oBbIBATH U HMHTEPHPETUPOBATH HMH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YEpTEXax U
PUCYHKaX.

[IpumensTh reomeTpuyeckue (axkThl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIaralouuX HECKOIbKO [IaroB PELICHMs], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

IIppuMeHATs NpOCTEHIIME NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTs NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPHUPOAE U
’KWU3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

IIprMeHATh MOJMyYEeHHBIE 3HAHUSA HA IPAKTUKE: AHAIM3UPOBATH PEAIbHBIE
CUTyallun W IIPUMEHSATb HW3YYEHHBIC IIOHATHS B INPOLECCE IOWCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYJIHPOBAHHONM MPOOJIEMBbI, MOJAEIUPOBATH PEATBHBIC
CUTyallUM Ha s3bIKE TE€OMETPHM, MCCIECI0BAaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHNEM T€OMETPUUYECKUX TTOHATHI U TeOpeM, amnmnapara ajireOpsl; pemarhb
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIC C HAX0KICHUEM F€OMETPUYECKUX BEIIMYHH.

11 KJIACC

OnepupoBarh NOHATHAMU: LWJIMHIPUYECKash TMOBEPXHOCTb, OOpazyroume
OUWIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHIP;  KOHUYECKas  IMOBEPXHOCTb,
oOpa3yrolre KOHNYECKOH TOBEPXHOCTH, KOHYC; cpepruueckasi TOBEpXHOCTh.

PacmoznaBats Tena BpamieHus (IMIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI IOTyYEHUS TEJl BpallleHUsI.

KnaccuduimpoBath B3auMHOE pacnoiokeHne chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIAPOBOIl CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOH, OCHOBAHHE INIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOIIAAM  TOBEPXHOCTEW TEJI  BpalllCHHUS,
reOMETPUYECKUX TeJ C TPUMEHEHUEM (hopmy.

OnepupoBarh TMOHATUAMM: MHOTOTPAHHUK, BIHMCAHHBIA B chepy
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpaIeHusI.

BbIYUCHATE COOTHOIICHUS MEXAY IJIOIMIAISIMU MOBEPXHOCTEH M 00BEMaMu
MOJI00HBIX TEII.



N3o06paxaTh u3ydaemMble (QUIypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TEJl BPAILLIEHUSI.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
pUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE  JEHUCTBUSL  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHSITh, KAKUMHU CBOWCTBAMU OHM 00JIaAAOT.

IIprMeHATh MpaBUIIO NapajuIesIenIUNENA.

OnepupoBaTh NOHATUSMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpa, YIOJ MEXIY
BEKTOpaMH, CKAIIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M ITPOU3BEECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE IPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aznaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTs reomeTpuyeckue (akTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NpeAnoaralouuX HECKOJIbKO [IaroB PELICHHMS], ECIU YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreimme reoMeTpudYecKrue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPIHMHATHOTO METOA.

Pemrare 3amaum Ha 0KA3aTeNbCTBO MATEMATUYECKMX OTHOIICHUM U
HaXO0KJEHUE T€OMETPUYECKHUX BEJIMYMH 110 00pa3laM Wi aaropuTMam, IpUMEHss
U3BECTHBIC METO/BI IIPU PEILICHUN CTaHAAPTHBIX MATEMAaTUYECKUX 3a1ad.

IIpuMeHATH  NpOCTEUIIME IPOTPAMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoaNUTH NpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
’KWU3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

IIpuMEHATH NOIMY4YEHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATh PEaJbHBIC
CUTyallUM M IPUMEHATHh H3Y4YCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHUeCKu C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallMM Ha S3bIKE T[E€OMETPHM, MCCIEI0BAaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, ammapara ajreOpsl; pemarhb
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n NpPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
! Baezienne B cTepeomeTpHio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh MPSIMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHqUKYISIPHOCTD MPSIMBIX U 12 bubnumoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 VYTibl MeXAy NPSAMBIMU U TUIOCKOCTSIMU 0 hitps://m.cdsoo.ru/1c209¢37
bubmuorexa [JOK
11 1
> MrororpariiH https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
; 1
6 OObEMEI MHOTOIPaHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUeHUs], pACCTOSTHUS U YTJIbI 4 1 bubmmorexa LIOK
p ’ P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanMmeHoBaHHe pa3aesioB U TeM nmudpoBLIe
Ne n/m P Konrtpouabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! Tena pamenus 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
2 ObmEmb TeN > ! https://m.edsoo.ru/1¢209¢37
3 BexTopsI 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa TIOK
p P poctp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpenue, o6o0mEH e, 7 | bubnunorexa LIOK
cucTeMaTH3allls 3HaHUH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Kontpoabusie IlpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
OCHOBHbIE IOHSTHUSI CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 M300paKeHHs Ha PUCYHKAX: N300pakeHUsI 1 bubmorexa LIOK
p . pHCYyHKax: p https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, MapajiebHbIX MPSIMBIX
(0Tpe3KoB), cepeIMHBI OTpe3Ka
) [TonsaTHs: nepecekarouecs MIOCKOCTH, 1 bubmuorexa [JOK
TepeCceKaroIecs mpaMas U TNOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonaTus: nepecekaromuecs MIOCKOCTH, | bu6nuorexa [IOK
[epeceKaroIuecs npsamas 1 MmIoCKoCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 Bubmmorexa [IOK
P P https://m.edso0o.ru/a63959ed
pPUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HauanbHble cBeieHUs 0 KyOe U mupamu/e,
5 HUX pa3BEPTKU U Momenn. CeueHus 1 buGnnorexa [IOK
passep ' https://m.edso0.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHble cBenieHust 0 KyOe U upamuie,
6 X pa3BépTku U Mojenu. CeueHust 1 buGnuorexa [IOK
P p ' https://m.edsoo.ru/3d8fd32
MHOTOTPaHHUKOB
[TonsiTHE 00 AKCMOMATUYECKOM MTOCTPOCHUH
but6mmoreka [IOK
7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5cdfe




[TonsiTrie 06 akcMOMaTUYECKOM OCTPOESHUU

8 CTEPEOMETPHUHU: AaKCHOMBI CTEPEOMETPHUU U bubmmorexa TOK
P pHH: P P https://m.eds00.ru/239c8cb4
CIIECTBUS U3 HUX
[TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH
9 CTEPEOMETPUH: AKCHOMEI CTEPEOMETPUU U bubmmorexa LOK
PEOMETpHH: PEOMETP hitps://m.eds0o.ru/65c6b106
CJIIEICTBUS U3 HUX
[TonsiTHE 00 AKCMOMAaTUYECKOM MTOCTPOCHUH
10 CTEpEOMETPHH: aKCHOMBI CTEPEOMETPHUH U bubmorexa LIOK
p pun. p P https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacmnoiokeHue NpsiMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS buGnnorexa [IOK
poctp - 1ep ’ https://m.edsoo.ru/1a252016
napajuieJbHble U CKPEIIUBAIOLIUECs MPSMbIE
[TapamienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
12 IIPOCTPAHCTBE: N1ApaJUICIIbHBIE IIPSIMBIC B bubnuorexa [IOK
MPOCTPAHCTBE; NapaLIEIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN B
13 npocrtpadcTse: [lapamiensHOCTh IpIMOii U bubmmorexa TOK
poctp - 1ap p https://m.edsoo.ru/ee 1 d19b9
IUIOCKOCTH
14 VYTIBI ¢ cOHANpaBJIEHHBIMA CTOPOHAMH bubmmorexa TOK
P P hitps://m.eds00.ru/9f407 169
15 Yron Mexay IpsIMBIMHU B IPOCTPAHCTBE bubmmorexa TIOK
Ay b pocip https://m.edsoo.ru/fe733862
16 Yron Mexay IpsIMBIMHU B IPOCTPAHCTBE bubmmorexa TTOK
y p pocip https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6nuorexa [IOK
MapaJuIeNIbHbIE IUNIOCKOCTU https://m.edsoo.ru/2e18f255
18 CgolicTBa mapauieNbHbIX MIIOCKOCTEMN bubnuoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimue mpocTpaHCTBEHHBIC (PUTYPHI HA bu6muoreka [IOK
IUIOCKOCTH: TETPadAp, KyO, mapasiesenumnes https://m.edsoo.ru/4a28dc02
. but6mmoreka [IOK
20 Hoctpoenne cedertit https://m.edsoo.ru/1d434d0f
N but6mmoreka [IOK
21 Hoctpoertie cetentit https://m.edsoo.ru/ec26feSd
KouTtponbnas padora mo teme "lIpsmbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE. bubmmorexa LHOK
. https://m.edsoo.ru/9a0a%e56
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN"
[lepneHAuKyISIpHOCTD MPSAMOM U TUIOCKOCTH:
23 ne[I))neH;HK;Jm;)HHe HpHII:/[I)Ie B bubmorexa [IOK
https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmuorexa [JOK
MEPHEHINKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Ipsimble napasuienbHble U bubnuorexa [IOK
HMEPHEHINKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
%6 [Ipr3Hak nepneHIuKyJISpHOCTH ITPSIMOU U bu6muoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAUKYISIPHOCTH MPSMOM 1 bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o0 IpsAMON NMEPIIEHAUKYISIPHON bu6muoreka [IOK
IUIOCKOCTH https://m.edso0o.ru/635c¢5087
29 Teopema o psiMOi TEPIIEHANKYISIPHOU bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsAMoN NepIEeHANKYIAPHON bu6muorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHauKysIp M HAKJIOHHBIE: PACCTOSHUE bubnmoreka [JOK




OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/33¢477d3

[leprieHauKyNIAp M HAKIOHHBIE: PACCTOSTHUE

bubnunoreka LIOK

32
oT TO‘IIfI/I 110 IJIOCKOCTH, PACCTOSTHUE OT hitps://m.cdsoo.ru/66fefadd
IPsIMOM 10 IIIOCKOCTH
[lepnieHauKymsip U HAKIOHHBIE: PACCTOSIHUE
33 oT I;OIIKE OyHJIf)CKOCTI/I aCCT05II)HI/Ie oT bubmorexa HOK
. A P https://m.edsoo.ru/a5b7b8e3
IPsIMOM 10 IIIOCKOCTH
[lepnieHauKymsip U HAKIOHHBIE: PACCTOSIHUE
34 oT ioqxi OyHJIf)CKOCTI/I aCCTo;II)HHe OT Bubmmorexa [IOK
. A P https://m.edsoo.ru/dbee22bc
IpsIMO# 10 TIIIOCKOCTH
35 VYTIabl B IPOCTPAHCTBE: YOI MEXKAY MPSIMOI bu6muoreka [IOK
U IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnmoreka [JOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHENHBIN Yroil bubnuorexa [IOK
JBYIPaHHOIO yria https://m.edsoo.ru/c7c777ed
13 [leprieHANKYIASIPHOCTD IJIOCKOCTEM: MPU3HAK bu6muoreka [IOK
MEePIECHANKYIISIPHOCTH JBYX IMJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
19 [lepneHAuKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnmoreka [JOK
MEePIECHANKYIISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieH IUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK bu6nuorexa [IOK
MEPIECHANKYIISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEx nmepHneHIUKYISIpax Bubmmorexa [IOK
P P PHCHAMICYIVP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYISIpax Bubmmorexa [IOK
P P PHEHIHIYTAP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nepHeHUKYIIApax bubnmoreka [JOK




https://m.eds00.ru/91246736

KoHnTponbHas paboTta 1mo Temam
"TlepnieHIUKYISPHOCTD MPSIMBIX U

but6mmoreka [IOK

4 wiockocTe" u "YTribl MeXAy IpSIMBIMU U https://m.edsoo.ru/5b971ef3
mI0cKoCTSIMU"
[ToHsiTHE MHOTOIPAHHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOT'PAaHHHUKA, BBITYKJIbIE U bubnuotexa [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOIpaHHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U

46 OCHOBAHMS MIPU3MBI; IPSIMasi 1 HAKJIOHHAs bu6muoreka [IOK
MPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI

47 [Tapannenenunen, NpsAMOYTOIbHBIN bubnmoreka [JOK
napajuieJIenunes 1 ero CBoMcTna https://m.edsoo.ru/8a7be683
[Mupamua: n-yroiapHasi nMpamMuaa, rpaHu U

43 OCHOBaHHWE MUPAMUJIbI; OOKOBASI U MOJTHAS bubnmoreka [JOK
MMOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yCeuE€HHAs MUPAMHUJIA
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA; TPaBUIbHAS

49 IIpU3Ma U NIpaBUIIbHAS IUPAMHU/JIA; bubmmorexa LIOK

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

IIpaBUJIbHAs TPEYroJIbHAS MUPaAMUAA U
MPaBUIBHBIN TeTpadip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOTpaHHHUKaX: OKTa’ap, N0AEKadIp U bubmorexa LIOK

https://m.edsoo.ru/a0fddSbf

MKOCadIp.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS bu6muoreka [IOK

OTHOCHUTEJIBHO TOYKH, MPSAMOM, IIIOCKOCTH.

https://m.edsoo.ru/b9e777d9




DIeMEHTHI CUMMCTpPUU B IIUpaMuaax,
napajjiejicnmIc1ax, rmpaBUJIbHbIX
MHOTI'OIpaHHUKax

Brranciaenue 31eMeHTOB MHOTI'OIr'paHHUKOB:

Bbubnunoreka LIOK

52
pé06pa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTHU NPSIMOM MPU3MBI, IUIOIA/b bubmuorexa [JOK
OCHOBaHHH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MOBEPXHOCTHU NPSIMOMN MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU IIPABUJIBHOM MUpaMUBbI, bubmuotexa [JOK
TeopeMa O TUIOIaau OOKOBOM MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUEHHOW MUPaMUIbI
55 KonTtponbHas pabora o Teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N but6mmoreka [IOK
36 Homsrie 06 obuEme https://m.edsoo.ru/7ad0020b
n but6mmoreka [IOK
> O0bEm mipamu el https://m.eds00.ru/235171b3
n bubmuoreka [{OK
58 06
DEM THpaMH https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 06
DEM TTHpaMUAH https://m.eds00.ru/79¢10312
N bubmuoreka [{OK
60 06
DEM TTHpaMUAH https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 06
PEM TIPHSMEL https:/m.edsoo.ru/79853608
62 O06BEM IpU3MBI bubmorexa [IOK

https://m.edsoo.ru/1e053890




but6mmoreka [IOK

63 O0Bé 1
HEM TIPH3MBIL https://m.edsoo.ru/482d3£51
64 KonTtponsHas padora no Teme "OO0bEMBI 1 bu6nuorexa [IOK
MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 sHaHui. IlocTpoeHMe ceueHU B 1 bubmmorexa TIOK
’ p https://m.edsoo.ru/098bedad
MHOTOT'PaHHHKE
[ToBTOpEeHmE, 0600IIEHNE CHCTEeMAaTHU3 AU
3HaHUW. BeIunciieHne pacCTOSTHUM: MEXKIY
66 BYMS TOYKAMH, OT TOUKH JO MPSIMOU, OT 1 bubmorexa LHOK
ABYM ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TFIOCKOCTH, MEXTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU
but6mmoreka [IOK
67 n 3] 1
ToroBag KOHTPOIbHAA paboTa https://m.eds00.ru/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITHS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY
68 CKPEIIUBAIONIUMUCS IPIMBIMU, MEXK 1 bubmmorexa LOK
P Hlu H P ’ n https://m.edso00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
ungposbie
Ne n/m Tema ypoka Koutpoabsubie IIpakTuyeckue op
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

) Cdepa u map: ueHTp, paanyc, TuaMeTp; ) bubnmoreka [JOK
TUTOMIA/Ib TIOBEPXHOCTHU CHEPHI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

but6mmoreka [IOK
2 IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; miomanb chepsl

3 N3o6paxenue chepsl, mapa Ha MIOCKOCTH. | bubnmnoreka [JOK
CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckasi HOBEPXHOCTb,

4 oOpa3yromue HUIHHIPUIECKON | bubnmnoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MOBEPXHOCTHU

WIMH]IP: OCHOBAHMS U OOKOBas
5 EOBC XHIZ)CTB oOpasyrolas 1 och, 1 buGnnorexa [IOK
P ’ 13 o N ' https://m.edsoo0.ru/18816216
Io0MIaib OOKOBOM U MOJTHON MOBEPXHOCTH
N300pakenne muIuHApPa Ha TIIOCKOCTH.

6 PazsépTka nnnmnapa. CeueHus: HUIMHAPa 1 bu6muoreka [JOK
(TII0CKOCTBI0, TAPAIIICIbHON WITH https://m.edsoo.ru/016e25eb
MEPICHIUKYISIPHONU OCH IIUITUH/IPA)

Konunueckas noBepxHoCTb, 00pa3yromiue
7 KOHUYECKOU HOBerHOCTI/I OCII: 1/1}1;};) HIMHA 1 bubmorexa OK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
8 Konyc: ocHOBaHuWE U BEPIIMHA, 1 bubnuorexa [JOK




o0pa3syromas 1 0Ch; IJIOIIAlb OOKOBOM 1
MTOJIHOM TOBEPXHOCTHU

https://m.edso0.ru/897dd3b2

VYceu€HHblii KOHYC: 00pa3yrolue U BhICOTA;

bubnunorexa LIOK

9
OCHOBaHHS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHne KOHYca Ha MIOCKOCTH.

Pa3Béprka konyca. CeueHus: KoHyca
10 (TII0CKOCTBI0, MAPAIIIEIBHOM OCHOBaHHIO bubmorexa LIOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
U TUIOCKOCTBIO, IPOXOIAIIEH uepe3
BEPIINHY)

1 KoMOuHarms ten BpaieHus: u bu6muoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCAaHHBIN OKOJIO CQEPHI;

12 cdepa, BMcaHHasi B MHOTOT'PAaHHUK WJTH B bubmmorexa LHOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpaIleHUs
13 [Tonsitue 06 06béMe. OCHOBHBIE CBOWICTBA bubmuoreka [JOK
00BEMOB TeET https://m.edso0.ru/26a03fb7
N bubmuoreka [{OK
14 06
>EM IHITHHADA, KOHyca https://m.edsoo.ru/5513d87b
N bubmuoreka [{OK
15 06
BEM LIAPA W ILIOMIALD ChepH https://m.edsoo.ru/d189bde?
[TomoGHBIC TENa B TPOCTPAHCTBE.
16 COOTHOIIEHHS MEXTY IUIOIIAASIMU bubmorexa LIOK
. _I,[y tas https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

17 KonTtponpHas padora no temam "Tena bubmuorexa [JOK
BpamieHus" u "O0bembI Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE bubmorexa [IOK

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

19 CnoxxeHue ¥ BbIUUTAaHUE BEKTOPOB bubnmnoreka [JOK




https://m.edso00.ru/2314£089

but6mmoreka [IOK

2
0 YMHOKEHHE BEKTOPA Ha HCIIO https://m.edsoo.ru/dee379¢b
Paznoxenune Bektopa 1o tpém
21 €KOMILTaHAPHBIM I;CKTO :M [IpaBuno Bubmmorexa [IOK
H .
P p p https://m.edsoo.ru/a28fd74e
napajuiejaenumneaa
Pemenne 3amad, CBSI3aHHBIX C
22 1} HMeHeHI/IjM MpaBUJI AEUCTBUH C Bubmmorexa [IOK
p P A https://m.edsoo0.ru/5a827900
BEKTOpaMHU
3 KoopanHaTHO-BEKTOPHBII METO TPU bubmmoreka [JOK
pEWIEHUH TEOMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHas cucteMa KOOpAUHAT B
24 HpOCT ZLCTBG Koopaunarst BiiTO a bubmorexa [IOK
poctp . ' P pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAMHATAX
VYron mexay Bektopamu. CKalsspHOE bu6muoreka [IOK
25
[IPOU3BEECHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brluucnenue yrioB Mexay OpsIMbIMU U bubmmoreka [JOK
26
[LUIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
7 KonTpomnpHas padota o Teme "BekTopsl u bubnmnoreka [JOK
KOOPAUHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHnue, 0600IIEeHNE 1
73 cuctemaTusanus 3Hanuii. OCHOBHBIC bubnuotexa [JOK
¢burypsl, GpaxThl, TEOpEMBI Kypca https://m.edsoo.ru/1780basd
MJIaHUMETPUHU
[ToBTOpEeHME, 0600IIIEHNE 1
29 cuctemaTusanus 3Hanuii. OCHOBHBIC bubnuorexa [JOK

¢burypsl, GpaxThl, TEOpEMBI Kypca
IUTAHUMETPHUH

https://m.edsoo0.ru/078cd184




[ToBTOpEeHME, 0600IIIEHNE 1

30 cucTeMAaTu3alysa 3HaHUH. 3agaun 1 bubmmorexa TIOK
. e https://m.edso0o.ru/7491efe0
TUTAHUMETPUHN U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0600IICHUE 1
31 cUCTEeMAaTHu3aIus 3HaHUH. 3agaun 1 bubmmorexa TIOK
" e https://m.edsoo.ru/4dffdad7
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS
[ToBTOpeHue, 0600IIEeHNE 1
1 cuctemaTtusanus 3HaHuil. OCHOBHbIE | bubmuoreka [{OK
burypsl, paxThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubnunorexa LIOK
33 n 3] 1
ToroBag KOHTPOIbHAA paboTa https://m.edsoo.ru/ec24dfc2
14 [ToBTOpEeHME, 0600IIIEHUE 1 | bubnunorexa LIOK
cUCTEMaTH3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTEMAaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccewl/ Atanacsu JI.C., byty3os B.®., Kagomuer C.b. u

1p., AkunonepHoe oomectBo «M3narenbctBo «IIpocBemeHuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

but6moreka [{OK https://m.edsoo.ru/
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