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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma yde6HOro kypca «I'eomerpus» 6a30Boro ypoBHs ais oOyvaromuxes 10 —11
KJaccoB paspaboTaHa Ha ocHoBe DenepanbHOr0 TroCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEABABISEMBIX K
MaTeMaTH4ecKOMy OOpa30BaHHUIO, M TPAJULUI pOCCHUIICKOTo oOpa3oBaHus. Peanm3anus mporpaMmsl
o0ecrieynBaeT OBJIA/ICHUE KIIIOUEBBIMU KOMIIETCHIIMSMHU, COCTABISIONIMMU OCHOBY JIJISi CAMOPA3BUTHUS U
HETIPEPBIBHOTO  00pa30BaHMA, ILEIOCTHOCTh OOIMIEKYJIbTYPHOTO, JHYHOCTHOTO M ITO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O0YYAOLIHXCSI.

HEJA U3YYEHUS YYEBHOI'O KYPCA
BaxxnocTh yueOHOro Kypca reoMeTpud Ha YpOBHE CpeqHEero obiiero oOpa3oBaHHsi 00yCIIOBIIEHA
MPAKTUYECKOH 3HAYUMOCTBHIO METANpPEJAMETHBIX W TPEAMETHBIX PE3ylIbTaTOB OOyUeHHS T€OMETPUH B
HAmpaBJICHUHW  JMYHOCTHOIO  pa3BUTHs  oOywarouuxcs,  (GopmupoBaHus  (QYHKIHMOHAIBHOM
MaTeMaTHYECKOM TPaMOTHOCTH, M3YYEHHUsS APYruX y4eOHBIX AUCHUIUIMH. PasButue y oOydaromumxcs
MPAaBWIbHBIX MPEACTABICHUNH O CYIHOCTHU M TPOUCXOXKIECHUU T'C€OMETPUUECKUX aOCTpaKIIUid,
COOTHOILICHUH PEAbHOTO U HICAJIBHOT0, XapaKTepe OTPAXEHHUS MAaTEeMAaTHYeCKOH HayKOW SIBICHUH U
MPOLIECCOB pPEATbHOIO MHpa, MECT€ TEOMETpHUM B CHCTEME HayK M pOJM MaTeMaTH4eCcKOro
MOJICIIMPOBAaHUSI B HAaydyHOM IIO3HAHMM W B TIPAKTUKE CHOCOOCTBYeT (HOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS YUAIUXCS, & TAK)KE KAUECTB MBILIUICHHSI, HEOOXOAUMBIX JIJISl aaNTallld B COBPEMEHHOM
o01IecTse.
I'eomeTpus siBisieTcs oJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpPEAHEro oOIIero oOpa3oBaHMs,
TaK Kak 00eCIeYrBaeT BOZMOXKHOCTh M3Y4EHUS KaK JUCIUILIMH €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH,
TaK U TYMaHUTapHOI.
Jlornyeckoe MbIIUIEHHE, (OPMHUpPYEMOE MpPH H3YyYCHHH OOYYAIOIMIMMHUCS TOHATUHHBIX OCHOB
Tre€OMETPUU U MOCTPOCHHUHU IIETIOYKHU JIOTUYECKUX YTBEPXKIICHUN B XOJI€ PEIICHUS T€OMETPUUYECKUX 3ajad,
YMEHHE BBIIBUTaTh U ONPOBEPraTh THUIOTE3bI HEMOCPEACTBEHHO HCIONB3YIOTCS TPHU PEIICHHH 33734
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.
YMeHHne OpUEHTHPOBAThCS B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJIb BO BCeX 00IacTsX
JesTeNbHOCTH YenoBeka. OpHeHTalns YejI0BeKa BO BpEMEHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE
€ro COIUALHOTO OBITHS, (hopMa OTpPaKEHHsI OKPYKAIOMIETO MHpPA, YCJIOBHE YCHEITHOTO IMO3HAHHS H
aKTUBHOTO TIpeoOpa3oBaHMs JAEHCTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 0Opa3amu
O00BEeTUHSET pa3sHble BUABI YIE€OHOH M TPYIOBON AEATENBHOCTH, SBISIETCS OJHUM M3 MPO(EeCcCHOHATBHO
BaXHBIX KayecTB, MOITOMY aKTyaslbHa 3ajaya (OPMHPOBAHUS y OOYHAIOLUIMXCS MPOCTPAHCTBEHHOTO
MBIIIUIEHHUS KaK Pa3HOBUIHOCTH O0OpPa3HOTO MBIIIICHHS — CYIIECTBEHHOTO KOMITOHEHTA B TIOATOTOBKE K
MPAKTUYECKOH IeATEIILHOCTH 110 MHOTUM HAIlpPaBJICHUSIM.
lens ocBoenus mporpammbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE OOy4YeHUS —
o0mieoOpa3oBarenbHOE U OOIIEKYIBTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 oOecredyeHrne BO3ZMOKHOCTHU
pUOOPETEHHUS M UCIIOJIB30BAHUS CUCTEMAaTHYECKIX T€OMETPHUECKUX 3HAaHUH U JeWCTBUH, CrieIMpUIHBIX
reOMETPHH, BO3MOXKHOCTH YCIIELIHOTO MPOI0JIKEHNsT 00pa30BaHUs MO CHELUATBbHOCTAM, HE CBSA3aHHBIM C
MPUKJIQJHBIM UCTIOIH30BaHUEM T€OMETPHH.
[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeJHa3HaueHa A OOydaroUIMXCs CpeaHel
IIKOJIBI, HE WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUH HAa yPOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI.
Taxkum o6pazom, oOyyaromuecs: Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYeCKUEe YMEHUS,
CBSI3aHHBIE CO creu(UKON TeoMEeTpUr U HEoOXOUMbIE Ui KU3HU B COBpeMEHHOM oOuiectBe. Kpome
3TOr0, OHU MMEIOT BO3MOXKHOCTh M3yYHTh F€OMETPHUIO Oosiee Tiy0oKo, eclii B JajdbHEUIIeM BO3HUKHET
HEOOXOMMOCTh B TEOMETPHUYECKIX 3HAHHSX B MPO(ECCHOHAIEHON eI TeTbHOCTH.
JIOCTHKEHHE 1T OCBOEHUS MPOrpaMMbl 00ECIIEUMBACTCS PEIICHHMEM COOTBETCTBYIOUIMX 3a/1ad.
[IpuoputeTHbIMu 3amauamMu ocBoeHHUs Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11 kmaccax
SBIISIIOTCSL:
e (opMHUpOBaHHE TPEICTABICHUS O TEOMETPHH KaK YacTH MHUPOBOW KyJIbTYPHI M OCO3HaHHE e
B3aHMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (opMHUpOBaHME NPEICTABICHUS O MHOTOTPAHHUKAX W TelaxX BpalleHHs KaK O BaKHEHIIMX
MaTeMaTHYeCKUX MOJIENIAX, TO3BOJISIIOIIMX OINUCHIBAaTh W M3Y4aTh pa3Hble SIBICHUS
OKpY’KaroIIero MUpa;



e (opMuUpOBaHME YMEHHMsS pACIHO3HABaTh HA YEpPTEXKax, MOJENAX U B peaJbHOM MHpE
MHOT'OTPaHHUKU U TeJla BPALICHUS;

® OBJIQJICHUE METOJaMM DPELIeHHs 3a7ay Ha MOCTPOEHUS Ha M300pa)KEHUSAX MPOCTPAHCTBEHHBIX
buryp;

e (opMHUpPOBaHME YMEHHS OIEpUPOBATb OCHOBHBIMHU IOHSATHSAMU O MHOIOIDAaHHMKAaxX M Telax
BpALLEHHS U X OCHOBHBIMU CBOWCTBaMH;

® OBJIAJICHUE AJITOPUTMAMHU PELICHUsI OCHOBHBIX THIIOB 33/1a4; (OpPMUPOBAHUE YMEHHUS IPOBOIUTD
HECJIOKHBIE OKA3aTEeNIbHbIE PACCYK/IEHUS B XOJ€ PELIECHUSI CTEPEOMETPUUECKUX 3a]a4 U 3a]a4
C NMPAKTHUYECKUM COJIEPKaHHEM;

® Da3BUTHE HMHTEIUIEKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEW OOYYarolIMXCs, MO3HABATEIBbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBaHue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, pEJIEBAaHTHON TIeOMETpUU:  yMEHHE
pacro3HaBaTh IPOSIBIEHHS T'€OMETPUUYECKHX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalUsAX W MPU U3YYEHUHU JPYTUX YU4EOHBIX MPEAMETOB, IPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpPMyJIHMpOBaTh UX Ha SA3bIKE N€OMETPUU M CO3/1aBaTh
Tre€OMETPUUYECKNE MOJENN, NPUMEHSATh OCBOEHHBIM I'€OMETpPUYECKUI ammapar Ui peLIeHUs
[IPAKTUKO-OPUEHTHUPOBAHHBIX  3a7ay, MHTEPIPETUPOBAaTh U  OLEHHMBATh  I1OJIyYCHHbIE
pE3yIbTATHI.

OTnu4uTEeIBHOM 0COOEHHOCTBIO MPOrPaMMBl SBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPHH B Hayae
€ro M3y4yeHHus 3aJad, pelIaeMbIX HAa YPOBHE HHTYUTHUBHOIO IO3HAHUSA, M ONpPEIEIEHHBIM 00Opa3oM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIEHUSI, CTUMYJIHUPYET MPOTEKaHHWE HWHTYUTUBHBIX IIPOLIECCOB, MOTHUBHUPYET K JallbHEHIIEMY
U3YUYEHUIO MpeIMeTa.

[Ipennourenue otaa€res HarJIgJHO-KOHCTPYKTHUBHOMY METO/Yy OOy4Y€HUs, TO €CThb TEOPETUUECKHE
3HaHUS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUUECKOW nesTenbHOCTH. PazBurtue
IIPOCTPAHCTBEHHBIX MPEACTABICHUN Y ydaluxcs B Kypce CTEPEOMETPUU MPOBOJUTCS 3a CUET pEIIECHUs
3ajjad Ha CO3JlaHHE IPOCTPAHCTBEHHBIX OOpa30B W 3ajady Ha ONEPUPOBAHHUE HPOCTPAHCTBEHHBIMHU
obpazamu. Co3zmanHue oOpasza MPOBOJAUTCS C OMOPOIl HAa HAIJLIHOCTH, a ONEPHUPOBaHHE O0pa3oM — B
YCJIOBUSAX OTBJIEYEHHUS OT HAIJITHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 HCXOJHOI'O COACP KaHUs.

OcHoBHbIE cojaeprkaTenbHble JuHUU Kypca «l'eomerpum» B 10—-11 knaccax: «MHOrorpaHHUKN»,
«I[IpssiMple M mIIOCKOCTH B IpoCTpaHCTBe», «Tena BpameHus», «BekTopsl M KOOpAMHATHI B
npoctpancTBe». OopMUpoBaHUE JIOTMUECKUX YMEHUH paclpenenseTcs He TOJNbKO MO COAep KaTeIbHbIM
JIMHUAM, HO U 10 rojiaM oOyueHHs Ha YPOBHE Cpe/IHero o011ero oopazoBaHHmsl.

Conepkanne 00pa3oBaHHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHHUsS padodei
IPOrpaMMbl, pPACHpeleN€HHBIM 10 ToJaM OOydYeHHUs, CTPYKTYpHPOBAaHO TaKUM OOpa3oM, 4YTOOBI
OBJIAJICHE TE€OMETPUYECKUMHU TOHATHUSAMU M HaBbIKAMU OCYLIECTBJISUIOCH IOCIEIOBATENbHO MU
MOCTYIATENbHO, ¢ COOJIOJEHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOYAIHMCh B
OO0IIYI0 CUCTEMY I€OMETPUYECKHUX IMPEACTaBICHUI 00ydaromMXcs, paclupsis U yriyomss e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Ha uzyuenue reomerpun orBonutes 2 yaca B HeAento B 10 kimacce u 1 wac B Hepenmo B 11 kiacce,
BCETO 3a J1Ba rojia ooy4yenus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuH. Toduka, MpsiMas, TUIOCKOCTb, HpocTpaHcTBO. Ilonstue 00
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrosnoxeHue MpsMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECs, IApAIICIbHBIE WU
cKkpeuuBaromuecs npsimsle. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MapajuiesIbHbIC
IIpsIMbIE B IIPOCTPAHCTBE; MAPAILIENBHOCTh TPEX MPSAMBIX; TAPAIIIIEIIBHOCTD NPSAMOM U INIOCKOCTU. YTJIbI €
COHAINPABJICHHBIMA CTOPOHAMM; YTOJI MEXAY MpsMbIMU B IpocTpaHcTBe. [lapamienbHOCTh IITOCKOCTEN:
napajuleJibHble IIOCKOCTH; CBOMCTBA NapajUleNbHBIX IIockocTeid. Ilpocreiimme mpocTpaHCTBEHHBIE
¢burypsl Ha IJIOCKOCTHU: TETPadAp, KyO, mapasierenune; NoCTPOCHUE CEUCHUN.

[lepneHIUKYNISIpHOCTh MNPSIMOW UM IUIOCKOCTU: NEPIEHIUKYJSPHBIE NpPSIMbIE B IPOCTPAHCTBE,
MpsIMbIE MTapaJIECIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHAUKYISAPHOCTH IPSIMOMN U
IJIOCKOCTH, TEOpPEMA O NPSAMOW NEPHNEHIUKYJSIPHOW IUIOCKOCTH. YTIJIbI B MPOCTPAHCTBE: YIrOJ MEXIY
NpSAMOM W IUIOCKOCTBIO; JABYI'PAHHBIN YroJ, JUHEWHBIA yroja asyrpaHHoro yria. [lepnengukynsp u
HAKJIOHHBIE: PacCTOSHUE OT TOUKM J0 IIJIOCKOCTH, PAacCTOSIHUE OT MPSIMOW /0 IJIOCKOCTH, MPOEKLIHS
¢burypsl Ha TIOCKOCTh. I[lepneHAMKYISIPHOCTh IJIOCKOCTEH: MpHU3HAK MEPHEHAUKYIIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX MepIEeHIUKYIISIpax.

MHOrorpaHHuKHa

[lonsiTHe MHOTOTPAaHHHMKA, OCHOBHBIC SJIEMEHTHI MHOTOTPAaHHUKA, BBIMYKJIBIE M HEBBITYKJIbIC
MHOI'OTPaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosibHast npu3Ma; rpaHd U OCHOBAHUS IIPU3MBIL;
npsiMasi M HakJIOHHas IpU3Mbl; OOKOBas M TIOJHAs IOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIA MapajuleNienune] U ero cBoiicTBa. [lupammpa: nN-yronpHas mnupamMuja, TIpaHd H
OCHOBaHUE MUpaMUbl; OOKOBas U MOJHAs IOBEPXHOCTh MUPAMU/IbL; IPABUIbHASA U YCEUEHHAS TUPaMU/IA.
DneMeHTbI IpU3Mbl U TMpaMubl. [IpaBuibHble MHOTOTPAHHUKH: TIOHSATHE NPABUIIBHOTO MHOTOTPAHHHUKA;
MpaBUjibHAs MpU3Ma W TpaBUJIbHAA MHPAMUJIA; MPABWIbHAS TPEYrojbHas NMUpamMuia U MPaBUIbHBINA
terpadap; KyO. IlperncraBieHre O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp, AOACKAdIp U HUKOCAdIP.
CeueHus MPU3MBI U TIUPAMUJIBI.

CummeTpusi B MIPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, IPSIMOM, MIIOCKOCTH. DJIE€MEHThI
CUMMETPHUH B TTMpaMUIax, MapavieJenuneax, MpaBUiIbHbBIX MHOTOTpaHHUKAX.

Brbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriabl. [lmomans OOKOBOIA
MOBEPXHOCTU U TOJHOM NOBEPXHOCTH MHPSIMOW MPHU3MBbI, IUIONIAJb OCHOBAaHUM, Teopema O OOKOBOMU
MOBEPXHOCTU TMpsiMoi Tpusmbl. [lnomaas OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHOM
UpaMHJIbl, TeOpema o Iulomaau yceu€HHoM mnupamuibl. Ilonsarue o6 o0véme. OO0BEM NUpPaMUIBL,
MIPU3MBL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJIIMU MOBEPXHOCTEH, 00BEMaMU
MOI0OHBIX Te.

11 KJIACC

Tena Bpamenus

[Munuuapuyeckass  MOBEPXHOCTb,  OOpasyiolMe  LWIMHAPUYECKOH  MOBEPXHOCTH,  OCh
HWIMHIpUYECKON moBepxHocTU. LlnnmHzap: ocHoBaHHS M OOKOBas MOBEPXHOCTb, 00Opa3yrolias U OCh;
TUIOIIAb OOKOBOH M MOJIHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yoIIe KOHUIECKON MTOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOMN
noBepxHocTd. KoHyc: ocHOBaHME M BeplIMHa, OOpa3ylolias M OChb; IJIOHIaJb OOKOBOM M MOJHOM
MOBEPXHOCTHU. Y CeU€HHBINA KOHYC: 00pa3yrolire U BbICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IuaMeTp; IIONaab MOBEPXHOCTH chepbl. BzaumHoe pacnonoxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl MJI0CKOCTh K cdepe; miomaab chepsl.

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KoMOunanmu Tenm BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTIOTpaHHHK, OINHCAaHHBIA OKOJO cdepsl;
cdepa, BIMcaHHAs B MHOT'OI'PAaHHMK, WM TEJIO BPAIEHUS.

[Tonsitne 06 00véMe. OcHOBHBIE cBOIicTBa 00bEMOB Tenl. Teopema 00 00BEME MPAMOYTOJIBLHOTO
napajiesnenunesa u cineacTeus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa u miomaab chepsl.



[TonoGHbIe Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMAISIMHU MOBEPXHOCTEH, 00BbEMaMu
MOIOOHBIX TEI.

Ceuenust nunuHApa (MapajjiesibHO M NMEPHEHAUKYISPHO OCH), CEYEHHs KOHyca (mapasuieiabHOe
OCHOBAHHIO U MPOXOJAILEE Yepe3 BEPIINHY), CEUEHNUs Iapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpancTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4ucio. PasnoxxkeHue BekTopa mo TpEM HEKOMIUIaHApHbIM BekTopaM. [lpaBwiio mapannenenunena.
Pemenne 3amay, cBA3aHHBIX ¢ IPUMEHEHUEM IIPAaBUJI ACUCTBUN ¢ BeKTOpamHu. [IpsmoyrosnpHas cucrema
KoopauHaT B npocTtpaHcTBe. Koopaunars! Bekropa. [Ipocreiliine 3agaun B KoopaAMHaATaX. YToi MEXIy
BeKkTOpamMu. CKalsipHOE NIPOU3BEACHUE BEKTOPOB. BhIuKcIeHUE yIII0B MEXY IPSIMBIMU U TUNIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATbBI

JJUYHOCTHBIE PE3YJBbTATbBI

JIn4HOCTHBIE  pe3yJabTaThl OCBOSHHUS MPOrpaMMbl  ydeOHOTO mpenMera «MaremaTuka
XapaKkTepU3yHTCS:

I'paxxnanckoe BociuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UIIMH OOYYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIIecTBa, MPEACTABICHHEM O MAaTeMAaTHYEeCKHMX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, IPOIEAYp TPaKIaHCKOTO 00IecTBa (BEIOOPHI, ONMPOCHL U TIP.), YMECHHEM
B3aUMO/ICHCTBOBATh C COIIMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUH C MX (DYHKIIMSAMHU U Ha3HAUYCHUECM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUMCKON TPAKTAHCKOW HJICHTUYHOCTH, YBAXKCHHS K MPOIUIOMY U
HACTOSIIEMY POCCHMCKOW MAaTEMAaTUKW, LEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCHMCKHUX
MAaTeMaTUKOB M POCCUUCKONW MaTeMAaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JTOCTHKEHUH B JIPYTHX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKHU.

JdyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM J[yXOBHBIX ILIEHHOCTEH POCCHIICKOTO Hapoja; cPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, dTUYECKOIO MOBEJAEHUSA, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM IOCTHXKEHHU HAyKH U
NEeSATEILHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMUMUBOTO OYAYIIIETO.

cTeTnYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOUYas SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3afay, pELICHUH, pacCyXICHUI; BOCIPUUMYMUBOCTHI0O K MAaTeMaTHYECKUM acIeKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnueckoe BOCIUTAHNE:

c(OPMUPOBAHHOCTHIO YMEHHUS NMPUMCHITh MAaTEMaTHYCCKHE 3HAHWS B HMHTEpPEcax 3J0POBOTO U
6e3omacHOro oOpasza >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (340pPOBOE MHUTAHHE,
cOamaHCHPOBAHHBIA PEKUM 3aHATUU M OTHbIXA, peryisipHas (U3HUYECKas aKTHBHOCTB); (PU3NYECKOTO
COBEpUICHCTBOBAHMUS, IIPU 3aHIATHUSAX CIIOPTUBHO-0310POBUTEIIBHOM €ATEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3Iu4HbIM cdepam
MpOopECCUOHAIBHON  JICATEIHHOCTH, CBSI3aHHBIM C MAaTeMAaTHKONM H €€ MPUJIOKEHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccur U peann3oBbIBaTh COOCTBEHHBIC >KM3HEHHbBIE
MJIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHHUIO M CaMOOOpa30BaHHMIO Ha
MPOTSHDKEHUM BCEH KM3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCcTUIO B PELIEHHM MPAKTHUYECKUX 3ajad
MAaTeMaTUYECKON HAITPaBJICHHOCTH.

IKoJ0rnuecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO  DKOJIOTHYECKOM  KYJIbTYpbl, TOHUMAHWEM  BIHUSHHUS  COIMAJIbHO-
HKOHOMMYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOJAHON M COIUANBHON Cpefbl, 0CO3HaHHWEM TT00aIbHOTO
XapakTepa HKOJOTHYECKUX MPOOJIeM; OpUEHTAlMeW Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHUU s
pelieHus 3a7ad B 00JaCTH OKpPYKaroIlel cpeipbl, MIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOKHBIX
MOCTEACTBUM JJIsI OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOTI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOW MPAKTUKH, TTOHMMaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl demoBeuecKon
NESATETLHOCTH, JTAlOB €€ pPa3BUTHS M 3HAYMMOCTH JJIS PA3BUTHUS ITUBHIM3AIMHU; OBJIAJICHUEM S3bIKOM
MareMaTUKd M MaTEMaTUYECKOM KyJIbTypOH KaK CpPEJACTBOM IIO3HAaHUS MHPA; TOTOBHOCTBIO
OCYIIECTBJISATh MPOEKTHYIO U HUCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHANBHUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS MporpamMmbl ydeOHOro mnpeamera «MaTemMaTHKa
XapaKTepU3YIOTCS OBJAICHUEM YHUBEPCAIHHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, VHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OClICTNEUAMU, YHUBEPCATbHIMU Pe2YNAMUEHBIMU OeUCMBUAMU.
1) Vuueepcanvuvie noznasamenvmvle Ociicmsus, obecneuusarom @Gopmuposanue OaA306bix
KOCHUMUBHBIX ~NpOYeccos o0Oyuarwuxcsi (oceoeHue Memooo8 HNO3HAHUAL OKPYXHCaAlowe2o Mupa,
npUMeHeHUe T02ULeCKUX, UCCIe008AMeNbCKUX onepayull, ymMeHul pabomams ¢ uHgopmayuetr).



Ba3oBble JJornuyeckue AelicTBUA:

BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUH MEXJy TMOHATUSAMHU; (OPMYIHUPOBATH OMNpEENICHUs MOHITHUM; YCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JUIsi 000OIIECHNS U CPaBHEHUS, KPUTEPUHU
MIPOBOAMMOIO aHAIH3a;

BOCIIPUHUMATh, (HOpMyIHpOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTENbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIKE; YCIOBHBIE;

BBISIBJISTH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W WM TPOTHUBOpEYHs B (QakTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKICHUAX; TMpeAsiaraTb KPUTEPHH JUIS  BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JenaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MIPOBOAUTH CaMOCTOSITENIbHO JIOKA3aTelbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (IpsiMble U OT
MIPOTUBHOT0), BBICTPaUBAaTh AapPryMEHTAIMIO, MPHUBOJUTH MPUMEPhl U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHus y4yeOHOM 3anayu (CpaBHHBATh HECKOJIBKO BapHAHTOB pELICHMS,
BbIOMpaTh HanboJiee MOIXOAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

UCIIOJIB30BaTh BONPOCH KaK HCCIICOBATEIIbCKHI HMHCTPYMEHT MO3HAHUS;, (POPMYIUpOBATH
BOTIPOCHI, (PUKCHPYIOIIUE NPOTHBOPEYHE, MPOOJIEMY, YCTaHABJIMBAaTh HCKOMOE W JAHHOE,
(hopMHPOBATh TUIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3HIIHIO, MHCHHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUTAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIICJOBAHUE TI0 YCTAHOBIICHHIO
OCOOCHHOCTCH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOLECCa, BBIABICHHIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITENILHO (POpMYJIMPOBaTh OOOOIICHUS W BBIBOABI IO pE3yJibTaTaM IPOBEIAEHHOTO
HaOJII0ICHUSI, UCCIICIOBAHMUSI, OIICHUBATH JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHUTHE IMPOIECCa, & TAKXKE BBIIBUTATH MPEIIIONOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanmeii:

2)

BBISIBIIATE 1eUIIUTHI MH(DOpMAIUK, JaHHBIX, HEOOXOJMMBIX IJIi OTBETAa Ha BOMPOC W JUIS

peIeH s 3a/1a9H;

BbIOMpaTh  MHPOpPMALMIO M3  HMCTOYHMKOB  pa3IMYHBIX  TUIIOB,  AHAJIW3UPOBATH,

CHCTEMaTU3UpOBAaTh M HWHTEPHPETHUPOBATh HWHPOPMALMUIO Ppa3IUYHBIX BHJIOB U  (QopM

MIPEICTABIICHHS,

CTPYKTYpUpPOBaTh HMH(OpPMAIMIO, NPEACTaBIATh €€ B Pa3IUYHBIX (OpMax, WIIOCTPUPOBATH

rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMHU TIO CAMOCTOSTENILHO COPMYITHPOBAHHBIM KPHUTEPHSIM.
Vuusepcanvuvie KomMmynukamugHnvle Oelicmeus, obecneuugarom cQOpMUPOBaHHOCHb

COUUATIbHBIX HABLIKOB 06ylta10u4uxc;z.
Oo6menne:

BOCIIPMHUMATh U (POPMYITUPOBATh CYXKAECHUS B COOTBETCTBHHM C YCIOBUSAMH U LENSMU OOILEHMS;
SAICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IHMCBMCHHBLIX TCKCTAax,
AaBaThb MOSCHCHUA 110 X0y PCIICHUA 3a1a4Yi, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI)II\/II PE3YIbTAT,

B XO0/e OOCYXIEeHMsA 33aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, HpoOIeMBbl,
pemaeMof/'I 3ala4i, BBICKA3bIBATh HWACH, HACJICHHBIC Ha IMOHUCK PCIICHHA, COIIOCTAaBJIATH CBOU
CYXJIEHUS C CY)KICHUSMH JIPYIMX YYaCTHUKOB JIUAJIOra, OOHAPYKUBATh PAa3JIMYUe U CXOJICTBO
MO3UIINI; B KOPPEKTHOH (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHS,
NpPEJCTAaBIATh PE3yJbTaThl pPELICHUS 3a/Ja4M, SKCIEPUMEHTa, MCCIEOBAaHUs, MPOCKTa;
CaMOCTOSITENIHO  BBIOMpaTh (opMaT BBICTYIUIGHHS € Y4€TOM 3a4ad NpPE3CHTAlUd MU
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

MOHUMAaTh M HCIOJB30BaTh IpEUMyIIecTBa KOMAaHAHONW W HMHIUMBUIYaJbHOW pabOThl HpH
pelieHny y4eOHBIX 3a/Jay; MPUHUMATh I€JIb COBMECTHOW J€ATEIbHOCTH, IUIAHHPOBAThH



OpraHU3aIMI0 COBMECTHOW PabOTHI, pacHpeAesaTh BUIbI padOT, JOTOBAPUBATHCS, 0OCYKIATh
MIPOIIECC U Pe3yiIbTaT paboThI; 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

e y4yacTBOBaTh B TPYNNOBHIX (opMax paboThl (0OCYXAEeHHS, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» W HMHBIC); BBIIOJHATH CBOIO YacTh pabOTHl M KOOPIMHHPOBATH CBOU JEHCTBHA C
APYTUMHM 4YJICHAMU KOMAaH/bl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOWIMI HPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vhuusepcanvnvie pezynamuenvie Oeiicmeusi, obecneuuaom GopMuposaHue CMbICIOBbIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmszaums:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 peIIeHus C yu&€ToM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM MHpOpMaLuu.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHU I103HABATENBHON peeKCHMM KaK OCO3HAaHUS COBEPILAEMbIX JEHCTBUH U
MBICIMTENBHBIX  IPOLECCOB, MX pE3yJbTaToB; BIAJeTh CIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLIeCcca U pe3yJibTaTa PeLIeHNs: MaTeMaTHUeCKON 3ajauu;

® TPEABUACTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIpH pPEIICHHHM 3aJadd, BHOCHUTH
KOPPEKTHBHBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JaHHBIX, HAMIEHHBIX OMINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHUAM, OOBSICHATH MIPUYNHBI JTOCTHKCHHS HITH
HEJIOCTIKEHHUS  pe3yJabTaTOB  JACATENbHOCTH, HAXOIUTh OMHMOKY, JaBaThb  OLEHKY
IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBarh NOHATUSAMU: TOYKA, IPAMAsi, INIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTEPCOMETPUHN U CIICACTBHA U3 HUX ITPU PCIICHUU I'COMCTPHUYCCKUX 3ada4.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccupuuupoBars B3aMMHOE paciojoKEHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBarh MOHATUSAMU: IBYTPAHHBIN YroJl, TPaHU IBYTPAHHOIO YIia, peOpo ABYTPaHHOIO YIia;
JIMHEMHBIN yroJ IBYTPAHHOIrO yria; rpagycHas Mepa IBYTPaHHOIO yria.

OnepupoBarTh MOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIM U HEBBITYKIIbIII MHOTOTPaHHUK, 3JIEMEHTHI
MHOTI'OrpaHHHUKa, HpaBPIJIBHBIfI MHOTI'Or'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (THpaMUIa; TMPU3MA, MPIMOYTOJIBHBIH
napajuiesenune, Kyo).

KnaccudunupoBats MHOTOTpaHHUKH, BBIOMpasi OCHOBaHUsS JUIsl KIACCH(HUKAIUHU (BBIMYKJIbIE U
HCBBIITYKJIBIE MHOTOT'PAaHHHUKH, TMPAaBUJIBHBIC MHOIOIPpAaHHUKH, IIPAMBIC W HAKJIIOHHBIC IIPHU3MBI,
napaieNenune/ibl).

OHepI/IpOBaTI) MOHATHUAMU: CCKYyIIasd MIOCKOCTb, CCHCHUEC MHOT'OI'PAaHHUKOB.

OOBACHATH MPUHIIMIIBI TIOCTPOSHUS CEUEHUH, UCTIONIB3ysS METOI CIIEIOB.

CTpOI/ITB CCUCHUA MHOI'OI'PaHHUKOB METOJOM CJICIOB, BBINIOJIHATH (BBIHOCHI)IG) IMJIOCKHUE YCPTECIKU
U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarsn 3ala4i Ha HaXO0XKACHHUEC TCOMETPHUYCCKHUX BCJIIMYUH 110 06pasuaM WK aJITOpUTMaMm,
MPUMEHSS U3BECTHBIE AHATUTUYECKUE METOJbI MPHU PELICHUHM CTAHAAPTHBIX MAaTEMATHYECKHMX 3a/1a4 Ha
BBIYUCIICHUE paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOUKaMH, OT TOYKH OO0 HpﬂMOﬁ, OT TOYKH JO IIIOCKOCTH, MEXKIY
CKPEILIHMBAIOIIUMUCS MPSIMBIMU.

Pemarsn 3ala4Yi Ha HaXO0XACHHUEC TCOMETPHUUYCCKHUX BCJIIMYUH 110 06pa3uaM HIIN aJIrTOpUTMaMm,
MPUMEHSS U3BECTHBIE AHATUTUYECKUE METOJBI MPU PEIICHUHU CTAHAAPTHBIX MATEMAaTUYECKUX 3aJ1ay Ha
BBIYMCIICHHE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS NPSIMBIMH, MEXAY HPSAMOM M IIOCKOCTBIO, MEXKIY
ILJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB.

Beruucisate 00bEMBI M IJIOIMIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MHpPaMUla) C
npuMeHeHHeM (OpMyn; BBIUUCIATH COOTHOIICHHS] MEXIy TIUIOMAIsIMU [MOBEpPXHOCTEH, 00BEMaMu
HO)]O6HI)IX MHOTI'OT'PpaHHUKOB.



OnepupoBaTh MOHATHSMHM: CUMMETPHsI B IPOCTPAHCTBE; LEHTP, OCh U IIOCKOCTh CUMMETPUU;
LEHTP, OChb U INIOCKOCTb CUMMETPHH (PUTYPBI.

W3BnekaTh, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HHPOPMALMIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumensTh reoMeTprudeckre (HakThl UIS PEIICHUS] CTEPEOMETPHUECKUX 3a]ad, MPEAIoIararonux
HECKOJIbKO 111aroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpumeHsTh IpOCTENIINE MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE IpHUMEpPH MaTEMaTHMUECKHUX 3aKOHOMEPHOCTEH B IPHUPOJAE U KU3HHU, pacIlo3HaBaThb
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpuMeHsTH MOJIyYeHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYALlUH U IPUMEHSTh
U3yYEHHbIE MOHATHS B IPOLECCE NMOUCKA PELIEHHs MaTeMaTH4eCKdu CHOPMYIHPOBAHHOW IMPOOIEMBI,
MOJIETIMPOBATh pEalbHbIE CHUTyallUM Ha $S3bIKE T'€OMETPUHU, MCCIENA0BAaTh IIOCTPOECHHBIE MOJEIH C
UCIOJIb30BAHUEM TIE€OMETPUYECKMX IOHATHUM M TeopeM, ammapara anreOpbl; peliaTh NPaKTUYEeCKHe
3aJ1a4M, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKHUX BEIUUHUH.

11 KUIIACC

OnepupoBarh MOHATHUSMU: IMJIMHAPHYECKAs ITOBEPXHOCTh, OOpa3ymoIIUe IHIUHAPHUECKON
MOBEPXHOCTH; LWJIMHJP; KOHUYECKas MMOBEPXHOCTh, OOpa3yIoNIMe KOHHMYECKOH IMOBEPXHOCTH, KOHYC,
cepuyeckas TOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTYYCHHS T BPALICHHUS.

KnaccudumupoBars B3auMHOE pacnioioxKeHne CQephl U TNIOCKOCTH.

OmnepupoBarh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BHICOTA CEIMEHTA; IIapOBOM
CIIO, OCHOBAHHKE IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbruuciiate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TEN BpALICHUS, T'€OMETPHUECKUX TEI C
MIPUMEHEHHEM (HOPMYIL.

OmnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B CEepy M OMHUCAHHBIA OKOJIO CQepsr;
cdepa, BIIMcaHHAs B MHOTOIPAHHUK WJIU TEJIO BPAIIICHUS.

BBIUUCIIATE COOTHOMIEHHS MEXKTY TUTOIIASIME [TOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300paxaTh u3ydaembie (PUTYPBI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) ITOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BUI CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CEUCHHS TEJI BPALCHHUS.

W3Bnekatb, WHTEPIPETHPOBATH M MPEOOPa3OBBIBATH HMHGPOPMAIUMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpaXx, MPEACTABICHHYIO Ha YePTEKAaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEBITIONTHATE JTEHCTBUS CIIOKEHUST BEKTOPOB, BBHIYMTAHUS BEKTOPOB W YMHOXKCHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaatOT.

[TpuMeHsITh MpaBUIIO apaJuIeTICITHIIC/IA.

OnepupoBaTh NMOHATUSMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIHh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, YroJll MEXKIY BEKTOPaMHU, CKAISIPHOE IPOHW3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTh cymMMy BEKTOPOB W MPOW3BEIACHHE BEKTOpPA Ha YHCIO, Yrojl MEXIy BEKTOpaMH,
CKaJISIPHOE MPOU3BEJCHIE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOpaM.

3a/1aBaTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOO IUHAT.

[TpumensTh TeoMeTpudeckue (GakThl IS PEUICHUS CTEPEOMETPUUYECKUX 3a/1ay, MPEAnoIararomx
HECKOJIBKO IIaroB PeIIeHHUs, eCITM YCIIOBUS TPUMEHEHHUS 33JIaHbl B IBHOH (opme.

Pematp npocreiine reoMeTpruuecKre 3a/1a4i Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemarp 3aaun Ha JOKA3aTEIbCTBO MaTEMAaTHICCKUX OTHOIICHUH W HAXOXKJCHHE T€OMETPHUICCKUX
BEJIMYMH MO 00pasliaM WU alropuTMaM, MPUMEHsSS H3BECTHBIC METOMABI MPH PEUICHUH CTaHIapPTHBIX
MaTeMaTHYECKHX 3a7ad.

[IpuMmeHsITh TpOCTeHIne MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
IIPH PEIICHUN CTEPEOMETPHUICCKUX 3a]1a4.

[IpuBoUTE TpUMEpHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAE W KHU3HHU, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.



[IpuMeHATH MOMy4YEHHBbIE 3HAHUSI HA MPAKTHKE: aHATU3UPOBATh PEajbHbIE CUTYAllUd U MPUMEHSITh
M3YYCHHbIC TOHATUS B Ipoliecce MOMCKAa PEeUIeHHs] MaTeMaThdeckd cHOpMYIMPOBAHHON NPOOIEMBI,
MOJIETIMPOBATh pEAbHbIE CHUTyallUM Ha S3bIKE T'€OMETPUH, MCCIENA0BAaTh IIOCTPOECHHBIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUA M TEOopeM, ammapara aireOpbl; pemaTrh MPaKTHYeCKHe
3aJ1a4M, CBA3aHHbIE C HAXOXKJIECHUEM I€OMETPUUECKHUX BEIMUHUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbI Bcero ongpo.m, HBIC pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
bu6nmmoreka [IOK
! Brezetinie B crepeoMeTpHIo 10 https://m.edso0.ru/1c209e37
2 IIpsiMBbIE ¥ TUIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [IOK
[MapanienbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD MPAMBIX U 12 bubnuorexa [HOK
IUIOCKOCTEH https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209e37
bubnnoreka IIOK
> MrororpanHHuiH 1 . https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
6 OObEMbI MHOTOraHHHIKOR 9 . https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmorexa LOK
' ’ https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 5 0
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11 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 0GPA30BATETbHBIE
padoThI pa6oThI pecypesI
bubmuoreka [JOK
! Tena BpateHus 12 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
2 OonEmb Ten ° . https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
3 BekTopbl 1 KOOpWHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 06001IEeHNE, 7 1 bubmuoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJsun4vecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
h Tema ypoka o0pa3oBaTeJbHbIE
/i yp Beero Kontpoabubie IIpakTuueckue w3ydenus p
padoTbI padoThbI pecypcbl
OCHOBHBIE TIOHSITHS CTEPEOMETPHH: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO. Bubsmorexa LIOK
1 [IpaBuna n300pakeHHsI HA PUCYHKAX: 1 hitps://m.edsoo.ru/aecc77cd
n300pakeHus MIIOCKOCTEH, MapauIeIbHbBIX — '
MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [ToHsTHA: epecekaromuecs MIOCKOCTH, 1 bubnunoreka LIOK
[IEPECEKAIOIINECS MPsAMast U IIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [ToHsTHS: TEpeceKaIOUECs MIOCKOCTH, 1 bu6nmorexa LIOK
MePECEKaIOIINeCs MPsMasi U TIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO ¢ MHOIOI'DaHHUKAMHU,
4 n300pakeHUE MHoror[I:aHHI/IKOB Ha 1 bubsmorexa [IOK
https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX P
HauanbHble cBeICHHS O KyOe U ITUpaMHJIC
N A y PaMHZE, bubmuoreka [{OK
5 UX pa3BEPTKU U Mozenu. CeueHust 1 hitps://m.eds00.ru/b30dff38
MHOTOI'PAHHUKOB — '
HauanbHble CBeICHHS O KyOe U TUpaMHJIe
N A y PaMHE, bubnuoreka [{OK
6 UX pa3BEPTKU U Mozenu. CeueHust 1 hitps://m.eds00.ru/3d8ffd32
MHOTOI'PAHHUKOB — '
IlonsaTue 06 akCHOMATUYESCKOM
bubnmorexa LIOK
7 MMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 hitps://m.edsoo.ru/0cc5cAfe
CTEPEOMETPHUH U CIICICTBUSA U3 HUX B '
[TonsiTHe 00 aKCMOMATHYECKOM
8 MTOCTPOEHUH CTEPECOMETPUH: aKCHOMBI 1 buGmnorexa [IOK
P p PHI: https://m.edsoo.ru/239c8ch4
CTepEOMETPHUH U CIEACTBHS U3 HUX
[TonsTHE 00 aKCHMOMATHYECKOM
9 MMOCTPOCHUH CTEPECOMETPUH: aKCHOMBI 1 buGmnorexa [IOK
P p pHi: https://m.edso0.ru/65¢c6b106
CTEepEOMETPHUH U CIEACTBHS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM
10 IMOCTPOEHUH CTEPEOMETPHH: AKCHOMBI 1 bubmmorexa TTOK
P P pHi: https://m.edsoo.ru/258fc245
CTepEOMETPHUH U CIEACTBHS U3 HUX
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B3aumnoe pacrnonoxeHue npsiMbix B
IIPOCTPAHCTBE: MTEpECEKAIOLINECS,

bubnunoreka LIOK

11 napajuie/ibHbIe U CKPEIIHBAIOIIHECS https://m.edso0.ru/1a2520f6
psiMbIC
[TapanniensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapajuielIbHbIE MPSIMbIE B bubmuorexa [IOK
MPOCTPAHCTBE; MAPAICIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
13 mpocmpancree: Hapatensoors npmeti buGaorexa LIOK
' https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYIUIBI C COHANPABIEHHBIMU CTOPOHAMU bubmmorexa [IOK
https://m.edsoo.ru/9f4071b9
15 Yroa Mexay nIpsiMbIMU B IPOCTPaHCTBE bubmorexa HOK
https://m.edsoo.ru/fe733862
16 Y101 MeXKIy IPSIMBIMU B TIPOCTPAHCTBE bubmmorexa HOK
https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEIH: bubnnorexa [JOK
napaJuiebHbIC TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa mapamienbHbIX MIOCKOCTEN bubmorexa OK
https://m.edsoo.ru/e504d656
o | Dpserehme ot urps B LOK
) PO https://m.edsoo.ru/4a28dc02
napasuieNenumnesa
20 [TocTpoenne ceueHmit bubmorexa LHOK
https://m.edsoo.ru/1d434d0f
21 Iloctpoenue ceuennii bubmmorexa [IOK
https://m.edsoo.ru/ec26fe5d
| Komporess e o e T B LOK
) on https://m.edso0.ru/9a0a9e56
[TapaniensHOCTh TPSIMBIX U TIIOCKOCTEH
23 Efggxe:cﬂ;gZgﬁif&?ﬁ?;ﬁi: IIpsIMBIE B bubmmorexa [IOK
' https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U bu6muoreka [JOK

NEPpINCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/0ac11c95
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[Ipsimbie mapauiebHbIE U

but6mmoreka [IOK

25 NEePICHUKYIISPHBIC K TTIOCKOCTH https://m.edsoo0.ru/ba545966
26 [Ipu3Hak neprneHaAuKYJIAPHOCTH IPSIMOU U Bu6mumotexa [JOK
IIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyJISIpPHOCTH IPSIMOM 1 bubmuorexa [{OK
IIIOCKOCTH https://m.eds00.ru/79165d15
8 TeopeMa 0 npsAMON NepHIEHIUKYISIPHON Bu6muotexa [JOK
IIOCKOCTH https://m.edso0.ru/635c5087
29 TeopeMa 0 npsAMOMN NepIEH JUKYISIPHON Bu6muoteka [JOK
IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMoii IepHeHAUKYISIPHON bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIUKyYsIp ¥ HAKIIOHHBIE: Bubmorexa [IOK
31 paccTOAHUE OT TOUKH JI0 IIOCKOCTH, hitps://m.eds00.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE: Bubmorexa [IOK
32 paccTOAHUE OT TOUKH JI0 IIOCKOCTH, hitps://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnieHIUKYsIp U HAKIIOHHBIE: Bubnmorexa [IOK
33 paccTOAHUE OT TOUKH JI0 IIOCKOCTH, hitps://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM J0 IIIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIIOHHBIE:
34 paCIlTOﬂiI/IGYOT EO‘IKI/I JI0 TIJIOCKOCTH, Etptﬁn_l;l/melfja HOK/ dbee22b
paccTosiHuE OT NMPSMOM 10 MIIOCKOCTH PS-/iM.€ds00.fuidbeecshe
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnmnorexa [JOK
PSIMOY M TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubmmnoreka HOK
JABYTPaHHOTO yTJja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YIroJl, JMHEHHBIA YrOi bubmuoreka [IOK
JIBYTPAHHOTO yTJja https://m.edsoo.ru/c7c777ed
[lepneHuKyISPHOCTB MIJIOCKOCTEM: Bubnuotexa LOK
38 TPHSHAK MEPHEHAMIKYIAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
IlepnieHIMKyYNIAPHOCTD MIOCKOCTEM:
39 Hp£3Ha1< nel})]nefmnxynﬂpHocrn IBYX bubmorexa HOK

IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

[TeprieHAMKYASAPHOCTD IIOCKOCTEM:

40 MIPU3HAK MEPIEHAUKYISIPHOCTH IBYX bubmorexa IOK
o https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema 0 TpEX MeprneHANKYIIpax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepHeHANKYIApAx bubmmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmorexa LIOK
https://m.edso0.ru/9f246736
KonrtponbHas pabora o remam
44 "IlepneHIUKYISIPHOCTD MPSAMBIX U Bbu6mmoteka [JOK
riockocTed" ¥ "Vl MeXIY MPSMBIMU U https://m.edso0.ru/5h971ef3
miockocTsaMu"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
45 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIC H bu6mmotreka [JOK
HEBBIITYKJIbIC MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOIpaHHHKA
[Tpu3ma: N-yronpHas npu3Ma; rpaHu v
16 OCHOBAHUS IIPU3MBL; IPsIMAsi U HAKJIOHHAsS Bbu6mmoteka [JOK
MPU3MBL; OOKOBasi M TIOJTHAS IOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapamrenenunen, NpsMOyTOJIbHBII bubmmnoreka HOK
napajuieNIeIUIe]] ¥ ero CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamuaa: N-yroiapHasi MUpaMua, TpaHu
48 1 OCHOBaHUE MUpaMUbl; OOKOBas U bubmmnoreka HOK
TIOJTHAS! TIOBEPXHOCTH MTUPAMHU/IBI; https://m.edsoo.ru/fblcdOab
MIpaBUJIbHASA U yCEUEHHAS TUPaMUIa
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPaBUJILHOTO MHOTOTPaHHUKA; TIPaBUJIbHAS
49 HEEBMJ; u (I)Ip(;.BI/IH(;:I—(I)af grlmpaMi;;[aI')a o bubmorexa LIOK
’ https://m.edso0.ru/074c8865
MIpaBUJIbHAS TPEYTOJIbHAS MUPAMHUTIA U
NPAaBUIIBHBIN TETpasap; KyO
S0 mororpammax: okTasp. soteKap BuGmiorera LIOK
: ’ https://m.edsoo.ru/a0fdd5bf
MKOCA3IP.
51 CummeTpusi B IPOCTPAHCTBE: CUMMETPHSI bubmuoteka [IOK
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OTHOCHUTCIIBHO TOYKH, HpﬂMOP'I, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B ITUpaMUJax,
napajjiCCnuicaax, rnmpaBUIbHBIX

https://m.edso0.ru/b9e777d9

MHOTOTPaHHUKAX
59 Brruncnenue 37€eMEHTOB MHOTOTPaHHHUKOB: Bu6mumotexa [JOK
pEOpa, AMaroHau, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
53 IIOBEPXHOCTHU IPSIMOM IPU3MBI, IIOIA/b Bu6muoteka [JOK
OCHOBaHHH, TeopemMa 0 6OKOBOIA https://m.edsoo0.ru/37d84157
MMOBEPXHOCTH MIPSIMOU TPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
54 IIOBEPXHOCTHU ITPABUIIbHON MUPAMMUJIBI, Bbu6mmoteka [JOK
TeopeMa o IUIOIIaa OOKOBOMA https://m.edso0.ru/5603e30b
MMOBEPXHOCTH YCCUEHHON TTUPAMHU/TBI
55 KonTponbhas padota no teme Bbu6moteka [JOK
"MHOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubmuoreka [{OK
5 [owsrue 06 0bneme https://m.edsoo.ru/7ad0020b
N bubnnorexa [IOK
> OOBEM mupamiE! https://m.edso0.ru/235171b3
. bubnmorexa LIOK
58 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
" bubmuoreka [IOK
59 OOBEM mpamiE! https://m.edso0.ru/79c10312
N bubmuoreka [IOK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
. bubnuoreka [{OK
61 OOBEM mpu3MbI https://m.edsoo.ru/79853608
" bubnuotexa [JOK
62 O0BEM mpu3MEL https://m.edso0.ru/1e053890
. bubnmnorexa LIOK
63 O0bEm mpm3MEI https://m.eds00.ru/482d3f51
64 KonTponbnas padota no teme "O0bEMBI bu6muoreka [JOK
MHOT'OI'PaHHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS but6mmoreka [IOK

3HaHuil. [loctpoeHue ceuenumii B

https://m.edso0.ru/098bedad
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MHOTI'OI'paHHUKE

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY

bub6nmoreka [IOK

66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOM, OT 1 https://m.eds00.ru/f7792bag
TOYKH J0 IUIOCKOCTH, MEXKITY — '
CKPENTUBAIOIIUMHUCS TPSIMBIMA

67 HToroBast KOHTpOJIbHAs paboTa 1 ]ﬁ:tlgg?/(;;eela%s(iorﬁlw 146bc0
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTHU3 AU
3HaHUH. Beranucienue yrioB: Mexmay Bubnmorexa [IOK

68 CKPENTUBAIOIIUMHUCS TPSIMBIMHA, MEXKITY 1 https://m.eds00.ru/56765e8b
IIPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX — '

YTJIOB, YTJIOB MEXAY IUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KUIIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

Nen/m Tema ypoka KoHT I Aara oOpa3oBaTe/ibHbIE
0 Beero POJIbHBbIE PAKTHYECKHE | ovyonng p
padoThI padoThI pecypchl

1 Cdepa u map: HeHTp, pajanyc, TuaMeTp; 1 bubmmoreka [JOK
IUTOINAb TOBEPXHOCTH CepsI https://m.edsoo.ru/0341bc2b
B3anMHoe pacnionoxenue chepsl u Bubsmorexa LIOK

2 IJIOCKOCTH; KacaTellbHasl IIOCKOCTh K 1 )

https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[{umHaprYecKas OBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubmmoreka [JOK
IIOBEPXHOCTH, OCh LUIHHAPUIECKOM https://m.edso0.ru/6054b8c1
MOBEPXHOCTH
Hunuuap: ocHOBaHUS M OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas 1 OCh; 1 bu6mmotreka [JOK
IUIOIAab OOKOBO¥ U TOJHOM https://m.edso0.ru/188f6216
MIOBEPXHOCTH
N300pakeHue MWIMHAPA Ha TUIOCKOCTH.

6 Pa3Béprka uununapa. Ceuenus 1 bubmmnoreka HOK
MWIMHIPa (TUIOCKOCTRIO, MapauIeIbHON https://m.edsoo0.ru/016e25eb
WK TIEPIICHIUKYJISIPHOM OCH IIUIIHH/IPA)

;| e oo oo | B 10K

. https://m.edsoo.ru/c94ba09b
BEPIIHMHA KOHHYECKOW TTOBEPXHOCTH
5 oopasyonn oo mouams Goxosoiin 1 BuSmiorexa LIOK
N ’ https://m.edsoo.ru/897dd3b2
TIOJTHOM TTOBEPXHOCTH
9 sarcora; ocnosam 1 Gt ) BuGmiorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
10 Pasmiymeaxonyen Cevenmt xonen ) uGaorexa LIOK
: . https://m.edsoo.ru/Obdelbe8
(MJIOCKOCTHIO, TApAILICIbHOU
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OCHOBAHHIO, Y MJIOCKOCTBIO, IPOXOAAIIECH
4yepes3 BEPLIMHY)

11 KomM6unamus ten BpaieHus u Bu6mumotexa [JOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
| orom i oo B LOK
’ ’ https://m.edsoo0.ru/0b136158
MHOTOTPaHHHK HJIM B TEJIO BPAILICHHS
13 ITonsTue 06 06bEMe. OCHOBHEIC bu6nuoreka [IOK
CBOIicTBa 00BEMOB TEN https://m.edsoo.ru/26a03fb7
N bu6nmoreka [IOK
14 OOBEM A pa, KOHyCa https://m.edso0.ru/5513d87b
N bubnnorexa [{OK
15 OOnEM mapa u nomans cheprt https://m.edsoo.ru/d189bde2
16 Coommomenmiweiy mrouammn buGanorexa LIOK
g . https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TE
17 KoHnTtpoinbHas padora o Temam "Tena bubnnoreka [JOK
Bparienus" u "Oobembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmmorexa HOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIMUTAHUE BEKTOPOB bubmorexa OK
https://m.edsoo.ru/23f4f089
20 YMHOKEHNE BEKTOpa Ha YNCIIO0 bubmmorexa [OK
https://m.edsoo.ru/dee379eb
P ’KEHHE BEKT o Tpém
21 H:f(g(lzflniaHZprHMngKT(())p:; IIpaBuno bubmorexa LHOK
' https://m.edsoo.ru/a28fd74e
napajuiejenumneaa
22 I;;II/III;I;IEI:HSSSSHI;;;;;J?AH;ZTZHIZ c bubmmorexa [IOK
https://m.edsoo.ru/5a827900
BEKTOPAMH
23 KoopanHaTHO-BEKTOPHBII METO TPH bu6muoreka [JOK
pELICHUH T€OMETPHUECKUX 3aj1au https://m.edsoo.ru/d3alfe30
| o o G 10K
N i ' https://m.edsoo0.ru/48db7058
[Tpocreiimme 3amaun B KOOpIUHATAX
25 VYron mexay BekTopamu. CKasipHOE bubnuoteka [JOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

NIPOM3BEICHUE BEKTOPOB

https://m.edsoo.ru/725effc4

26 Brruncienue yrioB Mexay NpsSMbIMA U 1 bubnuoreka [JOK
IUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
27 KonTtponsHast padora no Teme "BekTopbl 1 Bu6mumotexa [JOK
U KOOPJUHATHI B IPOCTPAHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEHHE, 0000IICHUE 1
o8 cucremaTusais 3Hanuii. OCHOBHBIC 1 bubnuorexa [JOK
burypsl, GpaxThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpEHME, 0000IICHUE 1
29 cucremaTtusais 3Hanuii. OCHOBHBIC 1 bubnuorexa [{OK
burypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
IToBTOpEeHN HUE U
30 CH(LTe?\/II);Tnaz’I;I)/SIOf;I;fIHﬁ.e 3agaun 1 Bubmorexa HOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPUH M METOJIbI UX PEIICHHUS
31 iiii?\i’;;iz};gofiﬁiﬁe ;Iaz[aqn 1 Bubmorexa OK
' https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpenue, o6obIIeHNE U
32 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1 bubnuoreka [{OK
Gurypsl, hakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpeOMETPUH
bubnmorexa LIOK
33 Hrorosas KORTpOILHAA padoTa . https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 060061IIeHUE U 1 bubnmorexa LIOK
CHUCTEMATH3AIMS 3HAHMIMA https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



