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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxca 10 —11 kiaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTU4ecKoOMy oOOpa3oBaHUI0, U TPaAUIUMHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzarnust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO U IO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPETHETOo OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOYUYEHHUS TCOMETPHH B HANpPABIICHWH JIMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3yYeHUs IPYTHX YUeOHBIX NUCIUIUIMH. Pa3BuTre y o0yJaromuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM TCOMETPHYCCKUX
abcTpakiuii, COOTHONICHHH pEaJbHOrO0 M WJACATBHOrO, XapaKTepe OTpaKCHHUs
MaTeMAaTUYCCKOW HAyKOW SBICHHUM W TIPOIECCOB pPEAaTbHOTO0 MHpa, MECTe
ICOMETPUU B CUCTEME HAyK M POJIM MAaTEeMaTHYECKOTO MOJICIMUPOBAHUS B HAYYHOM
NIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIYHOT'O MHUPOBO33PCHHUSI
yyalmuxcs, a TakKe KadeCTB MBIIUICHHUS, HEOOXOMUMBIX JUIS aJanTalid B
COBpEMEHHOM OOIIECTBE.

['eomeTpust siBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHUs, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHON HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUIEHUE, (OPMUPYEMOE TPH HU3YYEHUH OOYUaAFOIUMUCS
MOHATUHHBIX OCHOB T€OMETPUH M IIOCTPOSHUH IIETIOYKH JIOTUISCKUX YTBEPKICHHH
B XOJI¢ pEUICHWs] T€OMETPHUYECKUX 3aJiad, YMCHHE BBIJIBUTaTh W OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HWCIONB3YIOTCA TPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHMaIbHOro OBbITHS, ¢opMma
OTpaXCHUS OKPYXKAIOMIEr0 MHpPA, YCIOBUE YCIEIIHOTO IMO3HAHWS W AKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSCT pa3HbIE BUALI y4EOHOW U TPYIOBOH JESITEIBHOCTH,



ABJIAETCS OJAHUM W3 TMPOPECCHOHAIBHO BAXXKHBIX KA4yeCTB, MOATOMY AaKTyaJlbHa
3ajadya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIBHOCTH IO MHOTUM HAIPaBJICHUSIM.

Llens ocBoeHus mnporpammbl yueOHoOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs U
HCTIOJIb30BAHUSA CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U  JCUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOTIO MPOI0JKEHNUsS 00pa30BaHMs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE NpeIHa3HauY€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3zom, oOywaroluecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MATeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpur M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHne el OCBOEHUS TMPOrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3ajayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBJISIIOTCS:

o (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUs pacrlo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJIaMH DPEIICHUS 3a]lay Ha MOCTPOEHUs Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BpalIeHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAQJCHWE QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKIIMOHATBHOM rPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHUE paClO3HABATh MPOSBICHUS T€OMETPUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT JUisl pelieHUus MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Haualie €ro u3y4YeHHs 3ajJay, pellaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpeACIEHHBIM 00pa3oM OpraHu30BaHHas padoTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEJIMETHO-
MPaKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
COo3JaHMe  MPOCTPAHCTBEHHbIX 00pa3oB M  3aja4y Ha  ONEpUpPOBAHUE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJISAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISITHOCTH, MBICIICHHOTO U3MEHEHUS €T0 MCXOTHOTO COJEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTMHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0y4eHHUs Ha YPOBHE CpPEHEr0 O0IIero o0pa3oBaHuUs.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpeneleHHbIM IO ToJaM OOydeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJI0/IEHUEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuyenue reomerpumn oTBOAUTCA 2 4aca B Heaelo B 10 kimacce u 2 yaca B
Hezeno B 11 kmacce, Bcero 3a 1Ba roga o0ydeHus - 136 yueOHbIX daca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
NapajyleJibHble YW CKpelIuBaroluecs mnpsMble. [lapamienbHOCT NPSAMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: IApAJICIIbHBIE IIPAMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapaJijieibHbIe IJIOCKOCTH; CBOMCTBA
napajulesibHbIX  miockocted. [lpocreiimime mpocTpaHCTBEHHbIE (UTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; moCTpPOSHUEe CeYeHHI.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE NIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapajuIeNIbHbIE W NEPHNEHIMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIy HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IleprieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIIIYKIIBIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS HPU3MBI; MpsMas U HAKJIOHHAsI IMPU3MbI; OOKOBas U
IIOJIHAS ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHU U
OCHOBaHHE MUpPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IbL; IPABUIbHAS U
yCeU€HHAasi MNHpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMPAaMHJA; NPABUIIbHAs TPEYroJibHasA INHPAMHUAA M IPaBUIIBHbBIN
TeTpa’ap; KyO. IlpencraBieHue o MNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noJexa’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUVIOCKOCTU.  OJJNEMEHTBl CHUMMETPUM B [HpaMHJAX, Hapajlielenunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bblunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JuaroHaid, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON HPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW MHUPAMHUIBI,
TeopemMa o MmiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUPaMUJIbI, TTPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. I[lunuHAp: oOcHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zyollas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
B3anmHoe pacnosnoxxenue chepbl U IIIOCKOCTH; KacaTelibHas TJIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, HIHA TEIO
BpalICHUSI.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJILHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuennss nwiMHApa (HapaJyieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuielbHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHUEe BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienue 3agad, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA € BeKTopamu. IIpsmoyronpHas cucrema



KoopauHAT B mpocTpancTBe. Koopaunatel BekTtopa. llpocreiimne 3amaun B
KOOpAMHAaTax. YTol Mexay BekTopamu. CKalipHOE TNPOU3BEIACHUE BEKTOPOB.
Boluncnenue yrioB MexIy MPSMBIMU U IDIOCKOCTSIMHU. KoOpanMHATHO-BEKTOPHBIN
METOJ] IIPH PEIICHUHN T€OMETPUUYECKUX 3a7aY.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUHA O0YYAIOIIETOCs] KaK aKTUBHOTO
M OTBETCTBEHHOrO0 WiI€Ha POCCHUUCKOTO OOIINECTBA, MPEACTABICHUEM O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ATUX JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEH pOCCHICKOrO Hapoja;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHMBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MaTeMAaTHYECKUE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro obpasa KW3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢buszrIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITLHOM
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  npodeCCHOHANBHOW  JIESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymedd mpodeccnrt W pPeaTn30BBIBATH COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEHW JKMU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]]ad MAaTeMaTHIEeCKOW HAITPaBIECHHOCTH.

IKOJOrnYecKoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYIbTYpbl, TOHUMAaHUEM BIUSHUS
COIMAJIEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPUPOTHON M COIMAIBHOMN
CpeIpl, OCO3HaHHEM TJ00aJbHOTO XapakTepa OSKOJIOTHYEeCKHX MpoOieM;
OpHEHTaIMeld Ha TPUMECHEHHE MAaTeMAaTHYECKWX 3HAHWHA JUIs pelIeHUs 3aaad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOYHBIX MTOCJICICTBUM JIJIST OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYECKOW HAyKu Kak c(epbl YeIOBEYECKOH JIeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JUJII PAa3BUTHS I[HMBWJIM3AIUW, OBJAJACHUEM S3BIKOM
MaTEMaTUKH M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISTh MPOCKTHYIO W MCCIEIOBATEIbCKYIO EATEIBHOCTD
WHIAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Yu4eOHOTO MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL  OKPYICarnujeco  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, yMeHuu pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O0OBEKTOB, TMOHSATUH, OTHOMICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYTUPOBaTH M  MPeoOpPa3OBBIBATH  CYKICHHUS:
yTBEpJIUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIueE;
YCIIOBHEIE;

e BBIBISAITH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM  JJI1  BBISIBJICHUS  3aKOHOMEpPHOCTEM U
MIPOTUBOPEUHIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATh apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKIE€HUS U BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeqabckue 1eiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MIpOoOIeMYy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (opMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI IO PE3yJibTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEJ0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIIBIATH JeULUTH UH(POpPMALUM, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJISl pEeLICHUs 3a1a4u;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

e CTPYKTypUpOBaTh MH(GOPMAIUIO, IPEACTABIATh €€ B pa3inuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMuposeanHnocmes CoyuanrbHbIX HaA8bIKO8 00YUaArOUUXCHL.

Oowmenne:



BOCHPUHMMATh H (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHHUSI B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJly pelIeHus 3aja4l, KOMMEHTHUPOBATh MOTYYEHHBIA PE3YIIbTAaT;

B XOZi€ 00CYXAECHHS 3a1aBaTh BOIIPOCHI [10 CYLIECTBY O0CYX AAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3zjiMyMe M CXOACTBO MO3ULUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJHOH U
WHAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 060011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIC INTYPMbI» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHI H
KOODJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHIbI;
OIICHMBATh Ka4yeCTBO CBOCTO BKJIaJa B OOIIMH MPOJYKT MO KPUTCPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvlie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCOO pemeHuUs
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uH(dOpMaIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HaBBIKAMU I[IO3HABaTEIbHOW pedlieKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBIIBICHHBIX TPYIHOCTEH;



e OLICHMBaTh COOTBETCTBUE pe3yjbTaTa €U M YCIOBUSIM, OOBSICHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB NESTEIBbHOCTH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPsMasi, IIIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCHOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKIBIM U HEBBITYKJIBIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumen, Kyo).

Knaccupunupoath ~ MHOTOTpaHHUKH, BLIOMpass ~ OCHOBaHUS  JUIS
KkIaccuuKauy  (BBIMYKJIBIE W HEBBITYKIbIE MHOTOTPAHHHMKHU; TPAaBUIIbHBIC
MHOTOTPAaHHUKH; TPSIMbIC U HAKIIOHHBIC TTPU3MBI, TAPAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOEHUSI CEYSHHUH, UCTIOIB3YSl METO/I CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CJIE/IOB,  BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XKJACHHE TEOMETPUUECKUX BEJTUYUH MO0 00pa3liaM WIH
aNropuT™MaM, TPUMEHSS] W3BECTHBIC AHAUTUYECKHE METOABl IPHU PEIICHHUH
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJlady Ha BBIYHMCICHHE PACCTOSIHUN MEXIY ABYMSI
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS MPSIMBIMHU.

Pemiath 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHME METOJbl MPU pPEUICHUU
CTaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEILIMBAIOIIMMHUCS  MPAMBIMH, MEXKIYy MPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIOIIANA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TMpUMEHEHUEM (OpMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IUIOLAASIMU TOBEPXHOCTEM, 00bEMaMu OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUA B MPOCTPAHCTBE;, LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANOJIAraloUX HECKOJIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMmeHAT,  mpocTeiiive NpOrpaMMHBIE  CpPeACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOUTE TpPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh IOJy4YeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIUM3UPOBATH PEaJIbHbBIC
CUTyallud W TMPUMEHSATh HW3YYEHHBIE IIOHATHUS B NIPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUI U TEeOpeM, anmapara aireopsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
UWINHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKAas  MOBEPXHOCT,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpaIeHUSI.

KnaccudummpoBath B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BIHMCAHHBIA B cdepy u
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpallCHUS.

BbluncnsaTh COOTHOUIEHUS MEXAY MIIOMIAJIMH MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TEJL.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpallleHUSI.

N3Bnekath, WHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOpPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaal0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATUSMHU: IEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMHM, CKaJIpHOE€ MPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIarallinX HECKOIBKO IIaroB PEUIEHUs, €CIU YCIOBUS NPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

Pemate mpocreiine reoMeTpuyYEcKHe 3aJadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUWA U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PEUIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4ecku CcHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEI0BaTh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI U TE€OpeM, ammapara aareOpsl; penarh
MIPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
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n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1 1
BE/ICHHIS B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsiMbI€ ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuotexa [JOK
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NMPSAMBIX U 12 1 bubmuorexa [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 % 10 1
FAIBL MEACHY TIPAMBIMH H [LIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPaHHHict https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 bubmorexa HOK
P ' P "t https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | I[IpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
T 24 1
©/1a BpAlCHIT https://m.edso00.ru/1c209e37
. bubnuoreka [JOK
0]4 10 1
PEMBLTEI https://m.edso0.ru/1c209e37
BekTophl 1 KOOpIMHATEI B IPOCTPAHCTBE 20 1 bubmorera [JOK
p P poctp https://m.edso00.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 14 0 bu6mmoreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 0



https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka KonTpoabnsbie | IlpakTnueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa LOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS IPAMast 1 bubmorexa HOK
- 11ep p https://m.edsoo.ru/2d8a9c99
M IIOCKOCTD
[TonsaTHs: mepecekaronecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS IIPAMAast 1 bubmmorexa IIOK
> TIEP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavansHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmnorexa [IOK

P XD p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauansHble cBeneHUs 0 Ky0e 1 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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MIApaMHU/JIE, UX Pa3BEPTKU U MOJEIIH.
CeueHust MHOTOIPAaHHUKOB

TTousttiie 00 akCMOMATHYECKOM

bubmmoreka [{OK
7 MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
https://m.edsoo.ru/0cc5c4fe
CTCPEOMETPHUH U CIEACTBHS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
8 MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubnmorexa LHOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
TTouarue 00 akCHOMaTHYECKOM
9 MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubnmorexa [TOK
’ https://m.edso0.ru/65¢6b106
CTEPEOMETPHH U CIICACTBHS M3 HHX
ITousiTre 00 aKCHOMATHYECKOM
10 MOCTPOEHUH CTEPEOMETPHUH: aKCUOMBI bubmorexa HOK
p p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHO€ pacniosiokeHue IPsIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MIpsSIMBIES
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubnmorexa [IOK
P p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubnuoreka IIOK
14 VYTiIBl € COHaNpaBICHHBIMU 1

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
MapaJyieabHbIE TNTOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHBIX TUIOCKOCTEH brbmorexa [OK
https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTHU: TETpadp, brbmorexa [TOK
https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6moreka [IOK
20 Hocrpoerie ceneriit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceuerit https://m.edsoo.ru/ec26fe5d
KounTpomnbnas pabora o teme
29 "IIpsiMbIe ¥ TIIIOCKOCTH B bubnuoreka [JOK
npocrtpanctse. [lapannenbHoOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKOCTI/IZ}:'Ie;HeHﬂHKyJP;HpHLIC bubmorexa HOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapasuienbHblE U bubnuorexa [IOK
MEPIEHANKYIISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [Ipsimble napaiienbHble U bubnuorexa [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuorexa LIOK
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYIISIPHOM TJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuoreka [IOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edsoo0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
b K
31 paccTosiHMEe OT TOYKH JI0 IJIOCKOCTH, ht?[?sJ'I/I;I;T:(E)?r(Lj 133c477d3
PacCTOSIHUE OT MPSIMOM [0 IJIOCKOCTH T '
[leprienaAuKysp ¥ HAKIOHHBIE:
bub. OK
32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:ciigru I66fefadd
PacCTOSHKUE OT MPSAMOI 10 IIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!
bub. OK
33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, ht?sz'I/P/I;T:cIi(sa:)gru /a5h7b8e3
PACCTOSIHUE OT MPSAMOM [0 IIJIOCKOCTH T '
[leprieHAMKyYNAp U HAKIOHHBIE!
34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et??/ljr?:ciigﬁ/lébeeﬂbc
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH —— '
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnuoreka [JOK
IIPSIMOM U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi bubnuorexa [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuorexa [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYJIAPHOCTD IJIOCKOCTEH: bubnuoreka [IOK
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MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHMKYISIPHOCTD INIOCKOCTEN:

bubmmoreka [{OK

39 HpHsHar HeupHeHHHKyMp HOCTI ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brbmmorexa [OK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIApax bubmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax Bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYISIpax bubmorexa [TOK
https://m.edso0.ru/9f246736
KonTpospHast paboTa no remam
m "TlepnieHAUKYIAPHOCTD MPSAMBIX U bubnuoreka [JOK
mrockocter" u "YTrael Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
IToHsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPAHHUKA,
45 BBIITYKJIbIC U HEBBITYKJIbIC bubmorexa HOK
. https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA
[Ipu3ma: N-yrosipHas npu3Ma; rpaHu v
46 OCHOBAaHUS IPU3MBL; TIpsIMast U bubnuorexa [IOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
I0JIHASI TIOBEPXHOCTH MPHU3MBbI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuorexa LIOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamupaa: N-yroapHasi mupaMua,
I'paHd ¥ OCHOBAHUE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUIbI; IPaBHIIbHAS U yCEUEHHAS
nupaMuaa

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBHiIbEHBIE MHOTOIPAHHUKMU:
MTOHSATHE MTPABUIILHOTO
MHOT'OTPaHHUKA; IPAaBUJIbHASA NIpHU3Ma
Y NIpaBUJIbHAS [TUPAMUJIA; IPABUIIbHAS
TpEeyroJibHasi NUpaMUAA U
IIPABUIIBHBIN TETPa’dIp; KyO

bu6moreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOJICKadIp U UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTENIBHO TOUKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B TUPAMUJIAX,
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOM NTOBEPXHOCTHU MPAMOU
IIPU3MBI, IUIOAb OCHOBAHMIA,
Teopema 0 OOKOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK
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IIOBEPXHOCTH MTPABUIIBHOMN

MUPaMUbI, TEOpEMa O IJIOIIA M
OOKOBOM MOBEPXHOCTH YCEUEHHOMN

https://m.edso0.ru/5603e30b

MTAPAMHUJIBI
55 KonTtposnsHas paboTa o teme bubmorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Tonsmie 06 0oweme https://m.edsoo.ru/7ad0020b
N bubnuotexa [JOK
S OObEm nupamu el https://m.edso0.ru/235171b3
N bubnuorexa [JOK
58 OObEM nupavH AL https://m.edsoo.ru/f47dfefd
N bu6moreka [IOK
59 OObEM npavH AL https://m.eds00.ru/79¢10312
N bu6moreka [IOK
60 OObEM nupavi b https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorera [JOK
https://m.eds00.ru/79853608
62 O06BEM TPU3MBI bubmotera [JOK
https://m.edso0.ru/1e053890
N bu6mmoreka [JOK
63 OObEm mpH3Me! https://m.edso0.ru/482d3f51
64 KonTtponsHas pabota o Teme bubnuorexa [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o6o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 BrrunciieHue paccTOSAHUN: MEK Y 1 bu6mmoreka [{OK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bu6moreka [IOK
67 Hrorosas koHTpoJbHAs paboTa 1 htts://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIeHNE
CHCTEeMaTH3aIus 3HAaHUH.
Breruncnenue yriios: Mex
68 CerIHI/IBaIOHI}I:IrMI/ICZ prﬂ\iiMH, 1 bubmorexa LOK
. https://m.edsoo.ru/56765e8b
MEXTy PSMOU U TIIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
TTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 JTFaMeTp; TUTOIIaIb TOBEPXHOCTH 2 bubmorexa HOK
P> P https://m.edso0.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTellbHas MII0CKOCTh 2
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3obpaxenue chepsl, mapa Ha 5 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyronue MHINHIPUIESCKOM 5 bubnuoreka [IOK
MOBEPXHOCTH, OCh IIMIIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymolias 1 och; 5 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 2 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayuienbHON WITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnmoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 2 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yroIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW MMOBEPXHOCTH

Konyc: ocHOBaHue 1 BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb bbamorexa [OK
. N https://m.edsoo0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u (IS)OKZI:;I brbmorexa [OK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3obpaxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuoreka [IOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMCaHHbIA OKOJIO

12 cdepsr; cepa, BIucaHHas B bubnuoreka [JOK
MHOTOT'PaHHUK WM B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edsoo0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u nowas cheps: https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEXTy IIOIIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TEJ

17 KonTponeHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB brbmorexa [IOK
https://m.edso0.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YUCIIO bubmorexa [OK
https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOPaM. bubmorexa [IOK
https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amaq, cBI3aHHBIX C
22 MIPUMEHEHHEM MPABHJI JCHCTBUN C bubmorexa HOK
https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 pu II))I;HIGHI/II/I reOMepr/Iqecm/Ix " brbmmorexa [JOK
https://m.edsoo.ru/d3alfe30
3a/a4
[IpssmoyronpHas cucreMa
24 KOOpPJUHAT B POCTPAHCTBE. bubnuoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edsoo0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuorexa LIOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTtposneHas paboTa 1o teme

27 "BeKTOophl U KOOpAUHATHI B 1 Bubmnotexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUE, 0000MICHNE U
28 cucreMmarusanus 3HaHuii. OCHOBHbIE 3 bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUIAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 5 bubnuorexa [JOK
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edso0.ru/078cd184
MJIAHUMETPUHU
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 5 bubnuotexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IIEHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 5 bubnuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 5 bubnuoreka [{OK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
bubmuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 3 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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