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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TNpH HM3YYCHUH OOYYAIOIIMMUCS TOHATHWHBIX OCHOB TI'€OMETPUH, NpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3sBUTHE WHIUBHyalIbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMAaTHKa» 4Yepe3 obecrieueHue
BO3MOXXHOCTH TPUOOpETEHHsI M WCIOJIb30BaHUS 0ojee TIIyOOKHX T€OMETPHUYECKUX 3HAHUN U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 3a/la4aMu Kypca Fr€OMETpUHN Ha yriayOJ€HHOM ypOBHE, pacIUpPSIONIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNMCHIBaTh W W3ydaTh pa3Hble  SBICHUS
OKpY’KaIoIIero MHUpa, 3HaHHE MOHATHHHOrO amnmapara 1o pasgeny «CrepeoMerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dopmMHpoBaHUE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOpeM, OpMYyJT U yMEHHE MX NPUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dopmMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKAa3aTEeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHUS HX MPUMEHATh, MPOBOJNUTH JIOKA3aTEJIbHBIE PACCYKIEHUS B XOAE PpEIIEHUs
CTEpEOMETPUYECKUX 337ad U 3aJad C T[PaKTHUYECKUM cojepkaHueM, (opMupoBaHHE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaT€MaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEIACHUU JACIYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUs, HHTEpECca K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W IPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUHd, WCCIECIOBAHMS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IIPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OopMHpOBaHUE JOTMYECKHX YMEHUUN
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIIMIIHAAIHHBIM BOIIPOCaM OOydJaroIuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXAY OOIIUM U MpodeccroHalbHbIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaOmuxcs npsaMbIX. [lapannensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHPOBaHUE, n300paxkeHue Guryp. OCHOBHbIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBA MapaIeNIbHBIX TUIOcKocTer. [IpocTeiiie mpocTpaHnCTBEHHBIE (PUTYPBI HA TIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTA IPSIMOM M INIOCKOCTH, TEOpeMa O MNPSAMOW IEePHEHIUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIpPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHINKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBHON TNHpaMuabl. lIpaBuibHBIE MHOTOIpaHHHMKH: INPAaBWIBbHAs NpPHU3Ma M IpaBUIIbHAsS
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHanu, yrisl. [lnomans 60koBoOM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM INPABUIBHBIX MHOTOTPAHHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa cloKeHHUs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

INVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:kianckoe BocMTaHME:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW MO3UIMU  OOYYaIOIIETOCs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHM, MpOIEnyp TpakJIaHCKOro o0OIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCMHOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTHX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHICHWH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATH MaTEMaTHYECKHE 3HAHUS B HHTEPECax 370pPOBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cCOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PEryNspHas (pu3nuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHSITHIX CIIOPTUBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Hs, HHTEpEC K pa3iuuHbIM cepam
po(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymier mnpodeccun W pearru30BBIBATH COOCTBEHHBIC
’KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTH4YeCKOMYy OOpa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:



c(OPMHUPOBAHHOCTh 3KOJOTHYECKOW KYJIBTYpPHI, ITOHUMAaHHE BIUSHUSA COIHAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME WPHUPOJHON U COLMAIBHOW Cpeibl, OCO3HAHUE
I00AFHOTO — XapakKTepa  JKOJOTMYECKHX  Mpo0JeM, OpHEHTamus Ha  [PUMCHCHHE
MaTEeMaTHYCCKUX 3HAHWUU JUIS PEHICHUsS 3aJa4 B 00JACTH OKPYXKAIOIIEH Cpelibl, MIaHHPOBAHUE
MOCTYIIKOB M OI[EHKH UX BO3MOXHBIX ITOCIICCTBUI JIJIs1 OKPY)KAOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOILICCTBCHHOW MPAKTHKH, TOHMMAaHWE MAaTEMaTHYECKOW HAyKH Kak cepbl
YEIIOBEYCCKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS IIMBHIIN3AIINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUYECKOU KYIbTYpPOU KaK CPECTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO M UCCIECIOBATENBCKYIO ACSITEILHOCTh HHANBUAYAILHO U

B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBIIBJISITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSITHIA,
yCTAHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHUs U
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U 00IIUE, YCIIOBHBIE,

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTHUBOpEUUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, TMpeliaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JlenaTh BBIBOJBI C MCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JNEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHH 110 aHATIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (TpsiMble U
OT MPOTUBHOTO), BBICTpAaUBaThb AaApPryMEHTAIMI0, MPUBOAUTH TNPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHS U BHIBOJIBI;

BBIOMpATh CrHoco0 pemieHus y4deOHOW 3amaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOAAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHU, (OPMYINPOBAThH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAaHHE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SIBJICHHUS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

CaMOCTOSTENILHO (hOPMYyIUpPOBaTh 0OOOIIEHNS U BBIBOJBI 10 PE3yabTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEI0BAHMS], OLEHUBATh IOCTOBEPHOCTh MOJIyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIIBUTATH IIPEAIIOIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.



Patora ¢ unopmaunmeii:

BBIABIIATH I[G(I)I/II_[I/ITLI PIH(bOpMaI_II/II/I, JaHHBbIX, H€O6XOI{I/IMBIX IJI1 OTBETA HAa BOIIPOC U JIA
peLIeHNS 3a0a4H;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B pa3iuyHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCT, HWHGOPMAllMM MO CaMOCTOSATENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0wmenne:

BOCIIpMHUMATb H (1)OpMy.III/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W INHNCbMCHHBIX
TEKCTaX, JaBaTb IOACHEHMsS IO XOAy pEUIeHHs 3aJayd, KOMMEHTHPOBAThb IOJIY4YE€HHBIN
pe3ysbTar;

B Xoz€ OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHBIC HA IMOUCK PCHICHHA, COIIOCTABJISATb CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KuBaTh Pa3jIMuue U CXOJCTBO
HO3ULIUH, B KOPPEKTHOU popme (HOpMyIUpOBaTh Pa3HOIIACHsI, CBOU BO3PAKECHHUS;

NpEACTaBIATEL PE3YJIbTAaThl PCIICHUA 3aJadd, JSKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (QopMmaT BBICTYIUIEHUS C Y4Y€TOM 3ajad MpEe3eHTaluud U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIE yHMBepcaabHble yueOHbIe 1eiicCTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIUTENBHBIX TPOLIECCOB, HUX pe3yJdbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ybTaTa PEHICHNsT MaTeMaTHIECKOW 3a]1auu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEHICHWH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEJIH © YCIOBHSIM, OOBSICHATH TPHYMHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB JESTENIbHOCTH, HAaXOAWTh OMIMOKY, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW M MHIUBUAYaJIbHON pabOTHI IpU
peleHUH y4eOHBIX 3a/jad, IPUHUMATh I€JIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOThI, pacrpeneisiTb BHIbI pabOT, JOTOBapHBATHCS, OOCYXAATh
MIPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;



y4acTBOBaTh B TPynmoBbIX (opmax paboThl (0OCykKaeHHs, OOMEH MHEHHH, «MO3TOBbHIE
MTYPpMbD» H I/IHBIG), BBITIOJIHATH CBOXO YacCTb pa60TBI U KOOPpAWHUPOBATHL CBOU HeﬁCTBHﬂ C
APyruMu 4JICHAMHW KOMaHZIbI, OLUCHHBATHL KAa4YC€CTBO CBOCIr0 BKJIada B O6H.[I/1ﬁ IpOAYKT 11O
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0yJaromuiicst HAyIuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATHSIMU CTEPEOMETPUHU NPH PELICHUU 3a7a4d U
IIPOBE/ICHUN MaTEMATUYECKUX PACCYKICHUH;

IPUMEHATh AKCHUOMBl CTEPEOMETPUM M CIEJICTBUS U3 HUX I[pPHU PELICHUU
reOMEeTPUUECKUX 3a]1a4;

KJIacCu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATh HMOHSTHUSIMM, CBSI3aHHBIMU C yIJIaMHU B IIPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CBS3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOZHO pACIO3HABATh OCHOBHBIE BHJbl MHOIOTPAHHUKOB (IIpH3Ma, NHUpaMHUAA,
HIpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATH TOHATUSMH, CBS3aHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

BBITNOJIHATH NapajuieIbHOE, IEHTPAJIBbHOE U OPTOrOHAIBHOE IPOEKTUPOBaHUE PUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHHs (PUryp Ha MIOCKOCTH;

CTPOUTh CEUYEHHS MHOIOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEpTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpu3Ma, MHUpaMuja),
FEOMETPUUECKUX TeJl C MPUMEHEHUEM (OopMyT;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmaTre 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMaTHUYECKUX OTHOIIEHHH U HaXOXACHUE
FEOMETPUUECKUX  BEJIMYMH, TMPUMEHSS W3BECTHBIE METOAbl IMpPH  PEHICHUU
MaTEMaTHYECKUX 3a7a4 NOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

IPUMEHATH IPOCTENIINE IPOIrPAMMHBIE CPENICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PELIEHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATD, npeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH  MH(POPMAIUIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (Urypax, IMPEICTaBICHHYI0 Ha YepTexax u
pPHUCYHKaX;

IOPUMEHATh TOJNYYEHHBbIE 3HAaHUS Ha IPAaKTUKE: CPABHMBATh W aHAJIU3UPOBATh
peanbHbIe CUTYAIH, IPUMEHITh U3YYCHHBIE MOHSATUS B NPOLIECCE MOUCKA PEIICHUs
MaTeMaTH4ecKu c(hOpMyTUPOBAHHON IPOOIEMbI, MOJEIUPOBATh PEAbHbIE CUTYalluu



Ha S3bIKE TEOMETPHH, HCCIIENOBAaTh TOCTPOCHHBIE MOJEIH C WCIOJb30BAaHUEM
TEOMETPHUYSCKUX TMOHSATHH W TeopeM, armapara aiureOpbl, perarh NPaKTHYECKUe
3a/1auu, CBA3aHHBIE C HAX0XK/ICHUEM I'eOMETPUUECKUX BEJIIMYUH;

UMETh TpEJCTaBlIeHUss 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUU KaK COCTaBHOM
yacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHI.

€XHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMBbl KoHTpoibHbIE oOpa3oBaTe/IbHbIE
n/n Bcero
padoThI pecypchbl
1 BBenenue B crepeoMeTpuio 23 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
2 B3anMHoe pacnonoxeHue npsaMbIx B IPOCTPAHCTBE 6 bubmnorexa LIOK
https://m.edsoo.ru/7f41al2c
3 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B 8 bubmmorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f41al2c
4 [lepneHuKyISIPHOCTD NPSAMBIX U INIOCKOCTEH B o5 bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f41al2c
5 VYTl ¥ paccTosHUA 16 bubnroreia LIOK
https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
0 Muororpariit ! https://m.edscL)]é).ru/7f41a120
7 BekxTops!l B IpocTpaHCcTBE 12 bubmmorexa LOK
https://m.edsoo.ru/7f41al2c
8 [ToBTOpEeHMEe, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE INTAHUPOBAHUE

KoanyecTBo 4acos

dyeKkTpoHHbIE (LM (POBbLIE)

Ne
Tema YpoKa KOHTpOHBHLIe 06pa30BaTeJII)HLIe PeCypcChl
n/n Bcero
padoThI
OCHOBHBIE ITpaBHIa U300paKEHUS HA PUCYHKE
1 P P ( pHeyH ) 1 bub6nuoreka [IOK
IUIOCKOCTH, ITapalIeIbHbIX MIPSIMBIX (OTPE3KOB
> 1P P P ’ https://m.edsoo.ru/8al424bc
CepeNHBI OTPE3Ka
[ToHsATHS cTepeoOMETpHUH: TOUYKA, TIPsMas, TIIOCKOCTh,
5 npoctpancTBO. OCHOBHBIC MPaBHIIa H300pAKCHUS Ha 1
PUCYHKE MJIOCKOCTH, MapaJIJIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TousTust: nepecekaromuecs MIOCKOCTH
3 P ’ 1 bubmmoreka [JOK
repeceKaroIuecs IpsaMas v II0CKOCTE,
P P ’ https://m.edsoo.ru/8a14336¢
MOJIYIIPOCTPAHCTBO
[ToHsTHS: TIEpEeCceKaONTUECs TIOCKOCTH,
4 MepeCceKaArIINecs MpsiMasi U TUIOCKOCTb; 1
MOJIYTIPOCTPAHCTBO
MHororpasHHuKH, N300pakeHNE IIPOCTEHIINX
5 P ’ o P P 1 bubimoreka [JOK
IIPOCTPAHCTBEHHBIX (GUTYP, HECYIIECTBYIOIIUX
pocTp YPp, HECYIIECTRYIO0 https://m.edsoo.ru/8al142d5e
00BLEKTOB
MHoOrorpaHHuKH, U300pakeHre IPOCTENIINX
6 P ’ o P P 1 bubmmoreka [JOK
MIPOCTPAHCTBEHHBIX (QUTYP, HECYILIECTBYIOIIUX
poCIp Y, HECYIIECTRY https://m.edsoo.ru/8al42e8a
00BEKTOB
AKCHOMBI CTePEOMETPHH U TIEPBBIE CICCTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TICPBBIE CIIEACTBHSI U3 HAX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CICACTBUS U3 HUX. bubnunorexa LIOK
9 N 1
CriocoOslI 3a/1aHus IPSIMBIX U TUIOCKOCTEH B https://m.edso0.ru/8a1430b0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

npoctpancTBe. O003HAUEHUS NPSAMBIX U IUIOCKOCTEN

B3auMHoe pacrosioxkeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatouuecs npsmele. [Tpusnaku

bubnunoreka LIOK

10 CKPEIIMBAIOIINXCS MPSIMBIX. [lapasiebHbie MPsMbIC B https://m.edsoo.ru/8al42ac0
IIPOCTPAHCTBE
Teopema o cyl1ecTBOBaHUN U €JUHCTBEHHOCTH
IpSIMOI apasuienbHOM JaHHOM MPSIMOH, TPOXOASIIEH
11 qi)pes TO‘-IKI})/ IIPOCTPAHCTBA U HE erncameﬁll)ia JAHHOM Bubmmorexa HOK
B https://m.edsoo.ru/8al142ac0
npsiMoid. JlemMMa o nepeceueHuu napamuieabHbIX
MPSIMBIX TIOCKOCTHIO
[TapannensHOCTB Tpex NpsAMbIX. Teopema o TpEX
12 Ha}fI))aJIJ'IeJILHLIX Hp}IIj\/IBIX.pTeopeMa 0 ’ v bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
CKPEILMBAIOIUXCS MPSMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHbIE CBOMCTBA
13 nalfl)jannenLHoro r?poeKTprOBaHHH. N3obpaxkenue bubnroreia LIOK
. https://m.edsoo.ru/8al42ac0
pa3HbIX (UTYp B mapasieNbHON MPOSKIIUH
14 [leHTpanbsHas npoeKuus. YTOI C COHAIIPaBICHHBIMU bubmmnoreka HOK
CTOpOHAMH. YTOJ MEKAY NMPSIMBIMU https://m.edsoo.ru/8al42c3c
3aa4yn Ha JOKa3aTeJIbCTBO U HCCIIEI0BaHUE,
15 CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE
[TonsTHS: MapaIENbHOCT IPSAMOM U IIJIOCKOCTH B
16 npocrpaHcTse. [Ipu3Hak napauienbHOCTH NPAMOU U bubmuoteka [IOK
wiockocTu. CBOMCTBA MapasuieIbHOCTH TPSMOM U https://m.edsoo.ru/8a14392a
IJI0CKOCTH
I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U BuGmorexa OK
17 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C NApalIEIbHOCTHIO

MpsAMBIX U ILIOCKOCTEH B IPOCTPAHCTBC

https://m.edsoo.ru/8al143ab0



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0

[TocTpoenue ceueHust, MPOXOIALIETO YEPE3 TaHHYIO

18 MPSMYIO Ha YepTeKe U MapauieIbHOrO IPYyron Bubmmorexa IOK
. ,, . https://m.edsoo.ru/8al43de4
npsiMoii. Pacuér oTHoeHui
[MTapannenbHas NpoeKIKs, TIPUMEHEHUE JUIS
19 MMOCTPOCHHUS CEUCHHI Ky0a U MapauiesienuIe/a.
CaoiicTBa napasiesienurneia u Mpu3Mbl
20 [TapannensHble mockocTy. [Ipuznaku bubnuorexa [IOK
napauIeIbHOCTH JIBYX IIOCKOCTEH https://m.edsoo.ru/8a14406e
Teopema o mapanieabHOCTH U €IMHCTBEHHOCTH
21 IJIOCKOCTH, MIPOXOJIALICH uepe3 TOUKY, He bubnnorexa [JOK
MPUHAUICKAIIYIO TAHHOW TUIOCKOCTH U CIICICTBHS M3 https://m.edsoo.ru/8al441a4
HEeE
CBoiicTBa napajiesbHbIX INIOCKOCTEN: O
99 MapajuIebHOCTH MPSMBIX epeceueHus Ipu bubnnorexa [JOK
MepeceYeHU  BYX MapauiebHbIX MIIOCKOCTEH https://m.edsoo.ru/8al442da
TpeTben
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 OTpe3Kax
93 MapajuIeNbHBIX TPSIMbIX, 3aKITIOUEHHBIX MEXKTY bubmuoreka [IOK
napauIeIbHBIMU IFIOCKOCTSIMU; O TIEpECEUECHUH https://m.edsoo.ru/8a143f06
MPSIMOH ¢ ABYMS TTapauIeNbHBIMH MJIOCKOCTSMU
N300paxenune ceueHni nupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3obpaxkenue
24 nepelc)equEﬂ HOIJ['IyquI;ILIX HJfOCI(I)()CTCﬁ. ’ bubmorexa LIOK
. https://m.edsoo.ru/8al443fc
PackpamBanye HOCTPOSHHBIX CEYEHUN Pa3HbIMU
[BETaMH
N300paxenune cedeHunit nmupamuibl, Kyoa v Mpu3Msl,
o5 KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3obdpaxkenue bu6muoreka [IOK

NEpCCCUCHU S MOJYUCHHBIX IUIOCKOCTEHA.
PaCKpaH_II/IBaHI/IC MOCTPOCHHBIX cedyeHU pa3sHbIMU

https://m.edsoo0.ru/8a144578



https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

OBE€TaMHu

N300paxkeHne ceueHUil MUPaMuibl, Ky0a U MPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue

26 IepeceyeHus! MOIYyYEHHBIX INIOCKOCTEH. Bubmmorexa HOK
. https://m.edsoo.ru/8al447a8
PackpaimBanue NocTpOEHHBIX CEYCHHUIN pa3HBIMU
LBETaMH
N306paxenune cedyeHunit nmupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obdpaxkenue
27 Hepei)eqeﬁgﬂ HOIJ[IyT-IeHII){BIX HJfOCIi)CTGfI. ’ Bubmmorexa IOK
. https://m.edso00.ru/8a144960
PackpammBanue nocTpOEHHBIX CEYCHUN Pa3HBIMU
LBETAMH
28 MeToq clteZIoB JUTsl IIOCTPOSHUS CEUSHUI bubmroreia LIOK
https://m.edsoo.ru/8al44a8c
29 Merton cnenoB i TOoCTpoeHus ceueHuii. CBoiicTBa bu6nmorexa LIOK
[epeceUeHuil MPSMBIX U IIOCKOCTEMH https://m.edsoo.ru/8a144d52
30 Merton cnenoB aiis mocTpoeHus ceueHnuii. CBoicTBa
IIEPECCUECHUH NPSIMBIX U TUIOCKOCTEN
IToctpoenue ceuenuii B mupamuse, Kyoe 1no Tpém
31 ToukaM Ha p&opax. Co3/taHne BHIHOCHBIX YEPTEkKEN U
3aMuCh MIaroB MOCTPOEHUS
[TocTtpoeHue ceueHuii B mupamMuae, Kyoe mo Tpém
32 TO‘IK:M Ha péOpax. COSILaHII)/Ie BLIHOCIZBIX qepfexceﬁ u Bubmmorexa IOK
https://m.edsoo.ru/8al44fbe
3aMuCh MIaroB MOCTPOEHUS
[TocTpoeHue ceueHuii B mupamMuae, Kyoe mo Tpém
33 TO‘{KaI.)M Ha péOpax. Co3,uaHI1)/Ie BBIHOCZBIX qepfe;xeﬁ u Bubmmorexa HOK
https://m.edso0.ru/8a14539c
3aMuCh MIaroB MOCTPOEHUS
34 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém bu6muoreka [JOK

ToukaM Ha pEopax. Co3raHre BEIHOCHBIX YePTEKEH U

https://m.edso0.ru/8a14550e



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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3aIlMCh 1aroB NOCTPOCHHUA

[ToBTOpenue manumerpun: Teopema o

bubnunoreka LIOK

35 MIPOIMOPIIMOHANIBHEIX oTpe3kax. [Tomodue httos://m.edsoo.ru/8al44c3a
TPEYroJbHUKOB
[ToBropenue manumerpuu: Teopema Menenas.
36 PacquI:,I B CEUEHMSX HapBBIHOCHIIjIX yepTexKax. bubmmorexa LIOK
https://m.edsoo.ru/8al458c4
Hctopus pa3BUTHS IUTAHUMETPUH U CTEPEOMETPHUU
37 KontposbHas paboTa "AKCHOMBI CTEPEOMETPUH.
Ceuenus"
38 [ToBTOpenue: Teopema [Tudaropa Ha miIockocTu brbmmorexa LIOK
https://m.edso0.ru/8a145b08
39 IToBTOpEHUE: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO
TPEyroJibHUKa
40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOI0 MapaulesenuIeaa Bubmmorexa HOK
https://m.edsoo.ru/8al45c48
41 Brruuciienme JuiH OTpE3KOB B Ky0e u
MPSIMOYTOJILHOM Tapajuiesenure/ie
42 IlepnieH qUKyYIAPHOCTD NMPSAMOM U TUI0CKOCTH. IIpu3Hax bubmuoreka [IOK
NEePIECHUKYIISIPHOCTH MPSIMOH U TFIOCKOCTH https://m.edsoo.ru/8a14635a
43 [lepneHIuKynsIpHOCTD MpsIMON U TIOCKOCTH. [Ipu3Hak bubmmnoreka HOK
NEePIEeHUKYIISIPHOCTH MPSIMOH U TFIOCKOCTH https://m.edsoo.ru/8a146620
Teopema o cyliecTBOBaHUM U €AMHCTBEHHOCTH
44 MPSIMOM, IPOXOIAIIEN Yepe3 TOUKY IPOCTPAaHCTBA U
TIEPIICHIUKYIISIPHOH K IIOCKOCTH
45 [TnockocTy U neprneHANKyYIIpHbIE UM MIPSIMbIC B
MHOT'OI'paHHHKaxX
46 [TnockocTy U neprneHAUKYIIpHbIE UM MPSIMbIC B

MHOT'OrpaHHUKax



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

47 [Iepnennukynsp u HakinoHHasd. [loctpoenue Bu6mmoteka [JOK
MEPIEHANKYIIIPa U3 TOUYKH Ha MPSMYIO https://m.edsoo.ru/8al46e0e
48 [Iepnennukynsp u HakinoHHad. [loctpoenue Bu6muoteka [JOK
NEPICHUKYIISIPA U3 TOUKU Ha PSIMYIO https://m.edsoo.ru/8al46fda
49 Teopema o Tpéx nepneHAUKyIsApax (MpsMas u bubmuorexa [{OK
obparHast) https://m.edsoo.ru/8a1472c8
50 Teopema o Tpéx nepneHAUKyIspax (mpsamas u Bu6mumotexa [JOK
obparHast) https://m.edsoo.ru/8al4714c
o1 VYroa Mexay CKpeluBaroIUMUCS IPSIMbIMU
59 [Touck neprneHauKyISApHBIX NPSAMBIX C IIOMOILBIO bubnuoreka [IOK
MEePICHIMKYIAPHBIX IOCKOCTEMH https://m.edsoo.ru/8al4714c
53 OpTOoroHajibHOE MMPOCKTUPOBAHIE brbmmorexa LIOK
https://m.edsoo0.ru/8al47426
54 [Toctpoenue ceuenuii Kyoa, MPU3MBbI, TPABUILHOM bubnnorexa [JOK
MUPaMHUIBI C TIOMOIIBIO OPTOTOHAIBHON MPOSKIHH https://m.edso0.ru/8a147750
55 [ToctpoeHue ceuenuit kyoa, IpU3Mbl, TPABUIBHOM bubmuoteka [IOK
MUPAMUJIBI C TTIOMOIIBI0 OPTOTOHALHOW TIPOCKIIHU https://m.edso00.ru/8a147750
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
56 HJIOCKOZI;I/L HJ’I(i)KOfTI/I CUMMETpPHUH B bubmmorexa LIOK
https://m.edso0.ru/8al47c82
MHOTOTpaHHUKaX
[Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMON U INIOCKOCTH bubmuoreka [IOK
57
KaK CJICICTBHE CHMMETPHH https://m.edso0.ru/8a147f16
58 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHuil OT bubmuorexa [IOK
TOYKH JIO IUIOCKOCTH https://m.edso0.ru/8a147f16
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€T paccTosiHuil OT
TOYKH JI0 TJIOCKOCTH
60 CriocoObl OIYCTHTD NMEPIIEHANKYIISPBI: CAMMETPHUS,

CABUT TOYKH I10 NAPAIEITBHON MPSIMON



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

CuBur 1o HenapauieJbHOU MPSMOMN, U3MEHEHHE

bubnunorexa LIOK

61 paccTostHUI https://m.edsoo.ru/8a1480e2
62 KonrtponsHas padora "B3anmHoe pacronioxeHue
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHcTBe"
[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha IJIOCKOCTH
63 TpI/IFOIfOMeTpIZ}l; B HpOI/ISB}.IOJIEHOM TPEYroJbHHUKE, , bubmmorexa LIOK
https://m.edsoo.ru/8a148524
TeopeMa KOCUHYCOB
64 [ToBTOpEHME: YTOI MEXKIY CKPEUIMBAIOIIMMUCS bubmuorexa [{OK
IPSIMBIMH B TIPOCTPAHCTBE https://m.edsoo.ru/8a148650
I'eomeTpruecKkue METOIbI BEIYUCICHHS YTiIa MEXY
65 MPSMBIMUA B MHOTOTPaHHHKAX
66 JByrpanHbiil yroa. CBOMCTBO JIMHEHHBIX YIJIOB
JIBYTPAHHOTO yTJia
67 [lepnennukynspHeie miockocty. CBOMCTBAa B3aUMHO Bbu6mmoreka [JOK
MEePICHIMKYIAPHBIX IOCKOCTEMH https://m.edsoo.ru/8a148920
[Ipu3Hak neprneHuKyIIpHOCTH IIJIOCKOCTEH; TeopeMa
68 O MIPSAMOM TTePEeCeUCHUS IBYX IIIOCKOCTEH
MEPIIEHIUKYISIPHBIX TPEThEH MI0CKOCTH
69 HpHuMoyTOJ'ILHHﬁ napauienenurnes; Kyo; u3sMepeHus,
CBOMCTBA MPSAMOYTOJIBHOTO Mapaiiesienuneaa
70 Teopema o nuaronanu npﬁMoyroano”ro
napajJiesienunesia U CieICTBUE U3 Heé
CrepeoMeTpuuecKkre U NpUKIaIHbIE 3a]a4uu,
71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM MTPSIMBIX U
MJI0CKOCTH
[ToBTOpEHUE: CKpeIMBaloIecs NpsMbIe,
72 napauieNIbHbIe TUIOCKOCTH B CTAHIaPTHBIX

MHOT'OrpaHHUKax



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEKTY 1
CKPELIMBAIOIMMHUCS IPSIMBIMU B IPOCTBIX CUTYALUAX

72 PaccrosiHre OT TOYKH /10 MIIOCKOCTH, PACCTOSHUE OT 1
IPSIMOM A0 IJIOCKOCTH

75 Beruuciienue paccTosiHUNA MEXIY CKPELIMBAIOIIUMUCS 1
IPSIMBIMU € TIOMOIIBIO MEPIEHIUKYISPHOM III0CKOCTH
TpéxrpanHslii yros, HepaBeHCTBa J1JIsl TPEXTPAHHbBIX

76 yrioB. Teopema [Iudaropa, Teopembl KOCUHYCOB U 1
CHHYCOB JJIsl TPEXIPAHHOI'O yIiia

77 DneMeHTHl CPepUIeCcKOi TeOMETPUH: Te0Ie3NIECKUE 1
JIMHUY Ha 3emiie

78 KonTponbnas padota "Yrisl u paccrossHus" 1

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €To 1
31€MEHTHI"

80 [Mupamuna. Buas! nupamun. [lpaBuibsHas nupamuaa 1

81 ITpusma. IIpsamas u HaknoHHas npusMel. [IpaBuiibHas 1
npusMa

82 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA 1
napajuiesnenunena, Kyo

83 Beinyxiible MHOrorpanHuku. Teopema Oitniepa 1

84 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa. 1
[IpaBusbHBIE U OTYNPABUIBHBIE MHOTOTPAHHUKHU

85 KonTtponsHast pabora "MHOrorpaHHUKH" 1

86 [ToHATHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1




89 [TpaBwiio mapamienenumena

90 YMHOXEHHE BEeKTOpa Ha YHCIIO

01 Paznoxenue BGKTf)p?l 1o 6asucy TpEX BEKTOPOB, HE 1

JISKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1
93 Brruucienue yria Mex 1y BEKTOpaMHu B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 Wrorosas KoHTpoJIbHAsT paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

I'eomerpus, 10—11: YueObnuk mna obmeoOpazoBatenbHbx yupexaenuid./ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomies u ap. /M.: «IIpocsemenue», 2004-2012rr.

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Meroandeckue pekoMeHaauu K yaueoOHuky. Mzyuenue reomerpun. C. M. CaaksiH,
B. @.. byry3os/M. »IIpocBemenuey, 2001r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [IOK https://m.edsoo.ru



https://m.edsoo.ru/7f419d08

Jluct koppekuuu

Ne ypoka B
PI1

Tema ypoka B
PII

Ne ypoka
(hakTH4YeCcKH

Tema ypoka
(hakTH4YeCcKH

Meton
U3MEHEHUI

OcHOBaHUS IS
U3MEHEHUS




