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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPaAUIUA POCCUICKOrO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YYarONUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3yIbTATOB OOYyYEHHUS TEOMETPUHM B HAIPaBICHUH JTUYHOCTHOTO
pa3BuTUA oOydaromuxcs, GOpMUpPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0yyaronumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOXKIACHUH T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO0 M HIEATBHOr0, XapaKTepe OTPaKeHHS
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaluxcsi, a TaKKe KadeCTB MBIIUICHHUS, HEOOXOAUMBIX HJis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaKk Kak OOECreYrBaeT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUIUIMH €CTeCTBEHHO-HAYYHOW HAIMPaBJIECHHOCTH, TaK U TYMaHUTApHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU H3YyUYCHUU OO0YYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/]ad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCS IMPU PENIEHUH 3a7ad4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpHeHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €ro COIUAIbHOrO OBbITHS, QopMa
OTPaXCHHS OKPYXKAIOIIET0 MHpPA, YCIOBUE YCIHEIIHOTO TMMO3HAHWS W AKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHMM U3 MPOPECCHOHATBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyajbHa
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM MW JCHUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOr0 MPOI0JKEHNUsS 00pa30BaHMs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIb30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXcs CPEIHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopaszoBanus. Takum oOpa3zom, oOywaroliuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMThH OOIIME MAaTeMaTHMYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JlajJbHEHIIeM BO3HHUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHOMN JEATETHHOCTH.

JlocTkeHue 1Eenu OCBOEHUS TMPOTrpaMMbl  OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAaHHUKAX M Tellax BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONMKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUsS pacro3HaBaTh Ha YEpPTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPaAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QJITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THWIIOB  3ajad;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MIPAKTUYECKUM COJICPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEU
oOydJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE pacClo3HABaTh MPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/7aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHSATh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON AesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU IMPOBOAMTCS 3a CUET pEIICHUs 3ajJad Ha
co3ZaHue  MPOCTPAaHCTBEHHBIX 00pa3oB M  3a7a4y Ha  ONEpUpPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIATHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpumn» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl U KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO [0 COAEPXKAaTeNIbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, 4YTOObI OBJIAJIEHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PACHIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoauTCs 2 yaca B Henelsro B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaromuecss IpsMble. [lapaienpHOCT OpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MaApajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM: napaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  Ha
IUIOCKOCTH: TETPAdIP, KyO, Mapayiesenurne; MoCTpOeHUEe CeYSHHIA.

[leprieHAUKYISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapaJUICNIbHBIE W NEPHNEHIMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAUKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JIO IIJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTU  JBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIIIYKIIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMHPAaMU/Ibl; OOKOBas M MOJHAS IOBEPXHOCTh MUPaMUbL; PABUIIbHAS U
yCeu€HHasi MNHpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMPAaMHJA; NPABUIIBHAs TPEYroJibHAs INHPaMHUAA M IPaBUIbHbBIN
TeTpa’ap; KyO. IlperncraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip U ukocasip. CeueHust IpuU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNeHnIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UMAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHuWs U
OOKOBasi TOBEPXHOCTh, OOpa3zyroImlas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolye 1 BbICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIATL MOBEPXHOCTH C(HEpHI.
Bzaumnoe pacrnonoxenue chepbl U MIIOCKOCTH; KacaTeabHas IJIOCKOCTh K cdepe;
I0ab cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muockocTy U B pocTpaHcTBe. CloXkeHrne U BBIYMTaHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimine 3amaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4e€OHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKU 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, MPEICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHHM,
OpoLeayp TpakJIaHCKOro oOumiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WMCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHNUE YCTONYMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHONIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COATaHCHUPOBAHHBINA PEXKUM 3aHITHH U

OT/IbIXa, peryisipHas buznueckas AKTHUBHOCTB); duznueckoro
COBEPIIIEHCTBOBAHNA, npu 3aHSTHIX CIIOPTHUBHO-03/IOPOBUTEITEHOM
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIBTYPhl, TOHMUMAHHEM BIIASHHSI
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpembl, OCO3HaHWEM TJ00ATBHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHHUS IIOCTYIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKH KakK c]epbl YelIOBEUECKOW JEATCIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTHKa» XapaKkTepU3yITCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
0elCmBUAMU, YHUBEPCAIbHLIMU Pe2YTIIMUBHBIMU OeUCTNEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVuaowuxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawe2o  mMupa,  NHpuUMeHeHue  JI02UYEeCKUX,
uUccne008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKK MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
OmpeieieHUus] TOHSATUM; yCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS i OOOOIIECHWS W CpPaBHEHHS, KPUTEPHUH
MPOBOAUMOIO aHAJIN3a;

e BOCIpUHUMATH, (POpMyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JTaHHBIX, HAOJIOACHUSIX W YTBEPKICHHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IMPOTUBHOI'O), BHICTPAMBATH apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IuYHbIX BUAOB U (OPM IIPEACTABIICHNUS;

e CTPYKTypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becnequusarom

cpopmMuposaHHocms COYyUAIbHBIX HABLIKOE 00YYAIOWUXCA.



OO01menue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOLLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, perraeMoi 3aaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pEelIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBaTh pa3iMyhe U CXOJCTBO MO3ULUMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALUH U OCOOCHHOCTEN ayTMTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIISCTBA  KOMAaHJAHOW W
WHAWUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensaTh BUAB paboT, JOTOBapUBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHS.

Vuueepcanronvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IIaH, aJITOPUTM PEIISHUs 3a1aud, BBIOUpaATh CIIOCO0 peleHUs
C y4€TOM HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO03HABaTEIbHONW pedIIeKCMH Kak OCO3HAaHMS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca H
pe3ysibTaTa pelieHrus MaTeEMaTHIEeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJEACTBUS U3 HUX TPU PElICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMMHOE paclojoKeHUE MPSMBIX M IIJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIMTYKJIBIH W HEBBITYKIIBIHA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMuaa; TMpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BBIOUpas OCHOBaHUS  JyIs
Kiaccupukaruu  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPABUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICTTUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas IMIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3Ysl METO/I CIEOB.

CtpouTh ceueHHUS MHOTOI'PAHHUKOB METOJAOM  CJICJIOB,  BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkJICHUE TE€OMETPHUUYCCKUX BEIMYUH 10 00pa3iaM Wiu
ajqropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUU
CTaHJIAPTHBIX MaTEeMaTUYECKUX 3a7lad HAa BBIYMCICHUE PACCTOSIHUU MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIUUYMH O 00pasiaM uiu
ajJropuTMaM, TPUMEHSS HW3BECTHBIE AHAJTUTUYECKUE METOAbl TP PEIICHUU
CTAHJIAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY NPIMOM W IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuUMEHEHUueM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  OpOCTEWIIME MPOTPAMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHUS HA MPAKTHUKE: aHAIU3UPOBATH pPEAbHbIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHATHI U TeOpeM, anmapara aire0psl; penarhb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIC C HAXOXKIEHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
UWINHAPUYECKON  TMOBEPXHOCTH;  LUWJIMHAP;  KOHMYECKAas  MOBEPXHOCT,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacronioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIA B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



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

BoInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB TPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEACHUE, PpaACKIAJbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEUIEHUsI, €CIU YCIOBHUS TPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WM aIrTOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
KU3HU, PACO3HABATH MPOSABICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4ecku CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
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Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBeneHne B crepeoMeTpHIo 10 https://m.edsoo.ru/C5SO3R7VIP
I1 e OCKOC OCTPAHCTBE.
2 DAMBIC | IDOCKOCTH B NPOCTPAtCTE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTh NPSAMBIX U TIOCKOCTEN
[lepnieHIUKyYIAPHOCTD MPSAMBIX U
3 PIICHA vy P P 12 https://m.edsoo.ru/V6I1 APUCD
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHoOrorpaHHuKu 11 1 https://m.edsoo.ru/XPWIUSFB2
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQLSKQ
O06bEMBI TEN 5 1 https://m.edsoo.ru/B9ORVIYC9
B
CHTOPEI 1 KOOPAMHATEL B 10 1 https://m.edsoo.ru/4ANCLAGOMEFE
MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHu s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIOHSTHS
CTEpEOMETPUH: TOUKA, IPAMas,
IJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

1.09.2026

https://m.edsoo.ru/D3VCJ7UN4

[TonsTusa: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKArOITHECs
npsiMast ¥ TNIOCKOCTh

2.09.2026

https://m.edsoo0.ru/NR6VIYCGK

[TonsaTHs: mepecekaronecs
IIJIOCKOCTH, TIEPECEKAIOITUECS
npsiMast ¥ TJIOCKOCTb.
3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha IPOEKIUOHHBIX
yepTekax

8.09.2026

https://m.edsoo.ru/O6RNDFAMO

CraproBast KOHTpOJIbHas paboTa

9.09.2026

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefieHHs 0 KyOe U
nUpaMuzie, UX pa3BEPTKH U

15.09.2026

https://m.edsoo.ru/FPW2JNHCZ




mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBefeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

16.09.2026

https://m.edsoo.ru/IMQ3AJ3S5

IlonsiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIECTBUS U3 HUX

22.09.2026

https://m.edsoo.ru/SLMI7R3BL

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

23.09.2026

https://m.edsoo.ru/DUKAX70QE1

ITouaTtue 06 akCHOMaTHYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CHEACTBHS U3 HUX

29.09.2026

https://m.edsoo.ru/YPKSSMLIJL

10

[TonsiTHe 06 aKCHOMaTUYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

30.09.2026

https://m.edso0.ru/I3A98J679

11

Bzaumnuoe PacCIIOJIOKCHUC
IPAMBIX B ITPOCTPAHCTBE:
IICPCCCKAOIIHCCA,
apaJlsICJIbHBIC U
CKpCHIUBAIOIIHECS ITPAMBIC

6.10.2026

https://m.edsoo.ru/TUTW8KRS50Q

12

HapaHHeJ'ILHOCTL MPpAMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE:

7.10.2026

https://m.edsoo.ru/CSOVLQLH6




rapaijienbHble IPSAMbIEC B
IIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX MPSIMBIX

[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 g 13.10.2026 | https://m.edsoo.ru/PO5J6D23U
[TapamienpHOCTE IPAMON U
IIOCKOCTH
v C COHaIIpaBJIe

14 IRt HaTpaB ICHHbIMH 14.10.2026 | https://m.edsoo.ru/LLJAVHVBW
CTOPOHAMHU
VYroi me

15 PO MEIULY TIPAMBIMH B 20.10.2026 | https://m.edsoo.ru/KGIMSOEUK
MPOCTPAHCTBE
vy

16 PO MEILY TIPAMBIMH B 21.10.2026 | https://m.edsoo.ru/24LVWHIV8
MPOCTPAHCTBE
ITapaxmensHOC OCKOCTEH:

17 PAILICILHOCTD TLIOCKOCTER 10.11.2026 | https://m.edsoo.ru/BUSTQ9HZT
napajuieIbHbIE TUIOCKOCTH
CBo¥icTBa Imapajuie

18 POMCTR 1} PALTEILHAIX 11.11.2026 | https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEMN
[Ipocreiimre npoCTpaHCTBEHHbBIE

19 (Gurypbl Ha MIOCKOCTHU: 17.11.2026 | https://m.edsoo.ru/MRT13XP79
TeTpa’Ip, KyO, mapauiesenure

20 [Toctpoenue ceueHuit 18.11.2026 | https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenue ceueHuit 24.11.2026 | https://m.edsoo.ru/20GC3ZPIP
KonTtponpHas padoTa o treme
"H

22 PAMBIC 1 IIIOCKOCTH B 25.11.2026 | https://m.edsoo.ru/BI4O5QJEB
npocTpanctse. [lapannensHocTh
MPSIMBIX U IJIOCKOCTER"
n <

23 CPHCHAMKYIIPHOCTL HPAMOH 1 1.12.2026 https://m.edsoo.ru/RN45YBOSR

TNIOCKOCTH: IEPICHANKYIIAPHBIC




IIPsIMBIE B IPOCTPAHCTBE

24

[IpsimMble napajienbHbIe U

NECPHNCHAUKYIIAPHBIC K INIOCKOCTHU

2.12.2026

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble nTapajuiebHBIEC U

NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

8.12.2026

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

9.12.2026

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepnesauKyIspHOCTH
MIPSIMOM M TUIOCKOCTH

15.12.2026

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

16.12.2026

https://m.edsoo.ru/YOIQSMOHI1

29

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

22.12.2026

https://m.edsoo.ru/§1RSKUSRJ

30

Teopema o mpsiMoi
MIEePIEeHIUKYIIAPHOM MIIOCKOCTH

23.12.2026

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

29.12.2026

https://m.eds00.ru/638GKWY7V

32

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIOCKOCTH

30.12.2026

https://m.edsoo.ru/AD6RCACRA

33

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
pacCToAHUC OT TOUKH OO
IJIOCKOCTH, paCCTOAHUC OT
HpﬂMOfI A0 IINIOCKOCTHU

12.01.2027

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHAUKYNSAp U HAKIOHHBIE!

13.01.2027

https://m.edsoo.ru/6PSBVV34R




paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 IIJIOCKOCTH

35

VYTIubl B IPOCTPAHCTBE: Yol
MEKy NIPSIMOM U IIIOCKOCTBEO

19.01.2027

https://m.edsoo.ru/PSFIXUAI1I

36

JIByrpaHHBIN yroJi, JUHEHHBIN
YTOJ IBYTPaHHOTO yIjia

20.01.2027

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJ, JTUHEHHBIN
YTOJ IBYTPaHHOTO yIiia

26.01.2027

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU IBYX
IIJIOCKOCTEMN

27.01.2027

https://m.edsoo.ru/YRQDSM9NH

39

[TepieHAMKYISAPHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IIJIOCKOCTEMN

2.02.2027

https://m.edsoo.ru/DY2AF84T2

40

[TepnieHIUKYISIPHOCTH
IJIOCKOCTEH: TPU3HAK
MEePIEHIUKYIIIPHOCTH JIBYX
IJIOCKOCTEH

3.02.2027

https://m.edsoo.ru/TSSOAINH?2

41

Teopema o Tpéx
MEepHEHIUKYIISIpax

9.02.2027

https://m.edsoo.ru/OWSLZ1RVZ

42

Teopema o Tpéx
MEPIIEHANKYIISIpax

10.02.2027

https://m.edsoo.ru/OP44KES54N

43

Teopema o Tpéx
NEpIEHIUKYJIIIpax

16.02.2027

https://m.edso0o.ru/OWG81WDV3

44

KOHTpOJ'ILHaH pa60Ta 10 TCMaM

17.02.2027

https://m.edsoo.ru/VOXABPOPB




"[lepneHIUKYISIPHOCTD IPAMBIX
U mockocTeil" u "YTIIbl MeX Iy
MPSIMBIMU U TUIOCKOCTSIMU"

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

24.02.2027

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipu3ma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
MIPU3MBI

2.03.2027

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPAMOYTOJIbHBIN
MapajieenuIea U ero CBOMCTBa

3.03.2027

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamuga: n-yromapHas
NMpamuia, TpaHd U OCHOBAaHUE
nupamuibl; 00KOBask M MOJTHAS
MTOBEPXHOCTh MTUPAMHU/IBI;
MIpaBUJIbHAS U yCEUEHHAS
nMpamuia

9.03.2027

https://m.edsoo.ru/1TOFX00PA

49

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHE NMPABUIILHOTO
MHOTOI'PaHHUKA; TPaBUJIbHAs
pyU3Ma U MpaBUIIbHASL
NUpaMuUa; IpaBUIbHAS
TpeyroJibHas MUpamMuia u
MIPaBUIIBHBIN TETPasdip; KyO

10.03.2027

https://m.edsoo.ru/LWNGFZTWE




50

IIpencrasnenue o NpaBUILHBIX
MHOTOTpaHHUKaX: OKTa3p,
JOJEKadIp U UKOCAIP.

16.03.2027

https://m.edsoo.ru/06SHO2IDD

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIILHO
TOYKH, IPSIMOH, TIIIOCKOCTH.
DneMEeHTbl CUMMETPUH B
nupamMuaax, napajiesenuneaax,
MIPaBUJILHBIX MHOTOTPaHHUKAX

17.03.2027

https://m.edsoo.ru/SWEUC9ENR

52

Brraucnenune 3neMeHTOB
MHOTOTPaHHUKOB: p&Opa,
JTUArOHAJN, YTITbI

23.03.2027

https://m.edsoo.ru/EUP4MN760

53

[Tmomans 60KOBOM MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTU MPAMOi
MIPU3MBI, IJIOIa/Ib OCHOBAHUH,
TeopeMa 0 GOKOBOM MOBEPXHOCTH
NPSAMOUN MPU3MBbI

24.03.2027

https://m.eds00.ru/SQY9XSIL6

54

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TMIOBEPXHOCTHU MPABUIILHOM
MMUPaMU/IBI, TEOPEMa O TIIOMIA TN
OOKOBOM IMMOBEPXHOCTH
yCeu€HHOM MUpamMuabl

6.04.2027

https://m.edsoo.ru/R22FHBG60

55

KounTtponbHas paborta no teme
"MHororpaHHuku"

7.04.2027

https://m.edsoo.ru/VHYNJOMQD

56

ITousarue 00 00BéEME

13.04.2027

https://m.edsoo.ru/GM1LC394G

57

OO0BEM TUpaMHuIBI

14.04.2027

https://m.edso0o.ru/B307P8WTC

58

OO0BEM TUpaMHuIBI

20.04.2027

https://m.edsoo.ru/PQZ9ED3YF

59

O0BEM TUpaMuIbI

p— | | [

21.04.2027

https://m.edsoo.ru/RZ8BITMU9




60

O06BEM upamu b1

27.04.2027

https://m.edsoo.ru/OHRFO2LCT

61

O06BEM pu3MBI

28.04.2027

https://m.edsoo.ru/YEQP637ZD4

62

OO0BEM IpU3MBI

4.05.2027

https://m.edsoo.ru/B46EMRRGE

63

OO0BEM MpU3MBI

— | | [

5.05.2027

https://m.edsoo.ru/FIMQW6KFT

64

KonTtposnsHas paboTa o teme
"O6BbEMBI MHOTOTPaHHUKOB"

11.05.2027

https://m.edso00.ru/23S50I80N

65

[ToBTOpEHue, 06001EeHNE
CHUCTEeMaTU3als 3HaHH.
[TocTpoenune ceueHuit B
MHOTOTpaHHUKE

12.05.2027

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEeHME, 0600MIIEHNE
CUCTEMAaTH3aIsA 3HAHWH.
Brruucnenue paccrosHumii:
MEXIYy JIBYMS TOUYKaAMHU, OT TOUKH
JI0 TIPSIMOM, OT TOYKH 10
IJTOCKOCTH, MEXTY
CKPEIMBAIOIIUMHUCS TPSIMBIMU

18.05.2027

https://m.edsoo.ru/HKP6I3JUC

67

HpOMe}K}ITOLIHaj[ arrecranuusa

19.05.2027

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Brruunciienue yrioB: Mexy
CKPCIIHUBAIOIIUMHUCS IPSIMBIMHU,
MEX]ly IPSIMO M TUIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YTJIOB
MEXIY MIIOCKOCTSIMH

25.05.2027

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOIIAb
MTOBEPXHOCTHU chepbl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnosnoxeHnue
chepsl 1 IIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

Hunmuaapudeckast TOBEPXHOCTH,
00pasyromue MHINHIPUICCKOM
MMOBEPXHOCTH, OCh

MWIAHIPUIECKOHN TIOBEPXHOCTH

https://m.edsoo.ru/8516BBEQ7

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 00Opa3yromas u
OCb; IIOIIab OOKOBOM U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0OJR979V9

N300paxkenue nunuHapa Ha
IIoCKOCTH. Pa3zBépTka
uunuuapa. CedeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WM NIEPIEHIUKYISIPHON OCH
HWIHH]IPA)

https://m.eds0o.ru/OYMSPW10Z




Konnueckas noBEpXHOCTb,
o0pa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOoBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOM M MOJHOM
IIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3yrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTH

https://m.edso00.ru/SOVNITU20

10

N3006paxkenue koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO,
MapajieIbHOH OCHOBAHMIO, U
IJTIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEePIIUHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOunanus ten BparieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4VHGTYX8F

12

MHoOrorpaHHuK, OMMCaHHbIN
oxoJ1o cepsr; chepa,
BMHMCaHHAs B MHOTOI'PAHHUK WJIH
B TEJIO BPAILICHUS

https://m.edsoo.ru/RMYY1STLP

13

ITousarue 00 00péme. OCHOBHEIE
CBOIicTBa 00BEMOB TEI

https://m.edsoo.ru/4CENHGLOZ

14

O0BEM uIMHIpa, KOHyca

https://m.edsoo.ru/W8TGN5Z99

15

O06bEM mapa u miaoma s chepbl

https://m.edso0o.ru/G7TAYCMOTT




16

[TonoGHbIe Tena B
npoctpancTBe. COOTHOIICHUS
MEKTy TUTOINAISIMU
MMOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TEJ

https://m.edsoo.ru/4NO4FYUUX

17

KonTposnsHast paboTa mo Temam

"Tena Bpamenus" u "OObeMbI

Ten"

https://m.edsoo.ru/KCOMHISWW

18

BekTop Ha MIIOCKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHNE U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHHE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI 1

21

Paznoxenue BekTopa 1o Tpém
HEKOMIJIaHAPHBIM BEKTOPaM.
[IpaBuno napamwienenunena

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

22

Pemenwne 3amad, cCBSI3aHHBIX C
MPUMEHECHHUEM TTPaBUJI JCHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS5

23

KoopanHaTHO-BEKTOpPHBIN
METO/I IIPH PeIIeHUU
TreOMETPHUYECKUX 3a/1a4

https://m.edsoo.ru/BBII39Z7U

24

[IpssmoyronpHas cucrema
KOOpJUHAT B POCTPAHCTBE.
Koopaunats! BekTOpa.
[Ipocreiimme 3anaun B
KOOpAMHATAX

https://m.edso0.ru/X9TSDNSQ3

25

Yroa Mex 1y BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO




CkansipHO€ IpoU3BEACHUE
BEKTOPOB

26

Beruncnenue yriioB Mexay
MPSIMBIMU U IJIOCKOCTSMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtposnsHas paboTa o teme
"BeKTOophl U KOOpAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHnue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
OcHoBHbI€ (HUTYpHI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/16ASEITYU

29

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTH3alys 3HaHUH.
3amauu TIAaHUMETPUH U METO/IbI
UX peIIeHUs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMATH3aIMs] 3HAHWH.
3aauu IIAHUMETPUH U METO/IbI
UX pPEIICHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEeHUE, 0000IICHNE 1
CUCTEMaTH3aIUsl 3HAHHH.
OcHoBHBIE (UTYpBI, (aKTHI,
TEOPEMBI Kypca CTepeoOMETPUH

https://m.edsoo.ru/ZY6BYLY7W
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HpOMe)I(YTOLIHaH arTeCTanuAa

https://m.edsoo.ru/VP8CXOC4C
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[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3alUsl 3HAHUI

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbI CpeIHero o01ero o6pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPHU PEIICHUN
' TEOMETPUUECKHX 3a]1a4
73 OnepupoBaTh TOHSATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U ITIOCKOCTEN
14 KnaccudumupoBaTs B3aMHOE PacloOJIOKEHHUE MPSMBIX U TJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMHU: JABYI'PAHHBIA YTOJI, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo ABYrpaHHOTO yIiia, TUHEHHBIA YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa JBYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbIN
' MHOTOI'PAHHUK, JIEMEHTHl MHOTOIPAHHHKA, TPaBUIbHBII MHOTOTPAHHUK
7 PacrioznaBaTth OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOT'PAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHUKH, TpPSMbIE W  HAKIOHHBIE MPU3MBI,
napasuieIeHIe bl )
=9 OnepupoBaTh MOHATUSAMU: ceKyIias MJIOCKOCTB, CeYeHue
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLHUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIb3Ys METO/I CIIE/I0B
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJE/I0B, BBIMOJIHATH

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJIropurMamM, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOABI IIPpU
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alNTOpUTMaM, MPUMEHSISI M3BECTHBIC aHATUTHYECKHE METOIbI TIPU
pelIeHUN CTaHAAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOHIAAM TOBEPXHOCTEH MHOT'OTPaHHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTh reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeNoJiaraloliuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOU opme

7.18

[IpumensaTh mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJC U

JKHU3HH, pACIIO3HABATh IIPOABJICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLIeHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEaJIbHbIE CUTYyallMM Ha SI3bIKE T€OMETPUH, MCCIEA0BATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnrnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4H, CBSI3aHHbBIE C

HaXO0XKXJACHUCM I'COMETPUUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIHHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylomye KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH cIIOCOOBI MOJYYEHUS! TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IAPOBOTO CIIOS, BHICOTA
[IApOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TEN BpalleHHs,
' reOMETPUUECKUX TeJl C IpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluncnaTh  COOTHOIICHHS MEXKAY IUIOMAASMH [OBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBAaTH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, NpPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[IpumensTh reomerpuueckue (HakThl Al PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MpearnojaralolliX HECKOJbKO IIaroB pPEIICHUs, €CIIU YCIOBHSA
MIpUMEHEHHs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApPTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKIy BEKTOpPAMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMHU, CKaJISIPHOE MPOU3BEIACHUE, PACKIIAAbIBATh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4ud Ha [10Ka3aTCIbCTBO MaTEMaTHYCCKUX OTHOIIEHUH H
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEUICHUHA CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PECIICHHUU CTCPECOMETPHUICCKUX 3a1a4d

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyalldd M NPUMEHSATh W3y4EHHbIE MOHATHUS B IIpoIEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBAaTh pealibHbIE CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, pemarh NPaKTUYECKUE 3aJ1aul, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HpsMasl, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpelIMBarOIIuecs mnpsMble. [lapamienbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajliebHBIE TPSMBIE B  MPOCTPAHCTBE,
MapaAIIENbHOCTh TPEX MPSIMBIX, MApPaLICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHalpaBJICHHBIMU CTOPOHAMHU, VYIrojl MEXAY IMNpAMBIMHU B IMPpOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapajuieNbHbIE MIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
mockocTeit. [IpocTelimme mpocTpaHCTBEeHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, MapaJijiesienumne, NoCTpoeHne CeueHnun

7.3

[lepnieHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMble MapaslieibHble U MePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEepIEeHANKYIIPHON
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: Yrojl MEXAy TMpsSMOH U IUIOCKOCTHIO,
JBYIPaHHBIA yroJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyISIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEpICHAUKYJIApax

7.4

Ilonsatue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIE MHOT'OI'PaHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHagd
npu3Ma, rpaHu U OCHOBAHUS IPU3MBbI, IPAMAsAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHaA MOBEPXHOCTDH IMPU3MBIL. Hapanneﬂenlxlnez[, HpHMOYFOHBHLIﬁ apaJiuIeJICIIHIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC IMUPAMU/IBI,
OOKOBast M IOJIHAS MOBCPXHOCTh MUPAMUIBI, IIpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHLHLIe MHOTOTpAaHHHUKU: TIOHATUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs I[pU3Ma M IPaBWIbHAs NHUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBINA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpAaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
INIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMHUAax, HapaJuICICIIUIICaAax, IMpaBUJIbHbBIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
IIOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM NMPAMHUABI, TeOopema O IUIOMAau

yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEXKY IIOUIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolive HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBEepXHOCTU. LlMmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJI0MIa/lb OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroliue KOHUYECKOU MMOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BeEpIIMHA, 00pa3yromas M OcCh,
ionaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOLIaAb MOBEPXHOCTU cdepbl. B3anmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IIomaab

chepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha TIIIOCKOCTH. PaSBépTKa OUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OTI'PaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BpAalllCHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM HMIMHIpA,

KoHyca. O0BEM 1apa u mIomaab chepsl




[TogoGHple Tema B mpocTpaHcTBE. COOTHONIICHHUS  MEKIY — IUIOMIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nunuHApa (MapajulesIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapasuienbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHMs 11apa
Bextop Ha miockoctu u B mnpocTpaHcTBe. CIOXKEHHE W BBIYMTAHHUE BEKTOPOB.
6.9 YMHOkeHHEe BeKTopa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. Pemenne 3amad,  CBA3AHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHCTBe. KoopauHaTel BekTOpA.
6.10 IIpocTeiimue 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCEXKAY MPAMBIMA W IJIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero oduero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, MPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUPOBaTh
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYeCKOHU WHIAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallil Hal
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO—MHO}KeCTBeHHLIfI
afmapar Jyisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBAThH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YMCJIO, LEJIOC€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHBIM II0Ka3aTciieM, CTCIICHb C ,I[efICTBI/ITeHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJIO, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IIPU3HAKKU JOCJIUMOCTH, HauMEHBIINH O6H.[HI>1 ACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InYHbIMU NNO3HMIMTMOHHBIMHA CHUCTCEMaMU CUHNCIICHHA, YMCECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa3OBaHI/151 BLIpa)KCHI/Iﬁ Cco
CTCIICHAMAU H HOFapH(bMaMH, npe06pa30BaHI/1$1 ,Z[pO6HO-paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OICPUPOBATH IMMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTnyecKas nporpeccus, reoMeTpuuecKas porpeccus,




OecKkOHEYHO yOBIBAlOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMEHHE
3a/1aBaTh M0OCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopMynn; yMEHHE ONEpUpOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIEKCHBIX 4mcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEpPbl  UCIOJb30BaHUS  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBATh
MOHATHSAMM:  MaTpuia 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAJIbHBIE, HWPPALMOHAIIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHUCTEMbI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXJIECTBEHHOE MpeoOpa3zoBaHHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHJIBHOCTH
yYpaBHEHUI, HEpPaBEHCTB M CHUCTEM; yMEHHUE pellaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMeTpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PELICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTDh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIHH, HanOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMY HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMY, TIepBast U BTOpasi MPOU3BOIHAS (DYHKIUU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaAeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAacCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCIONIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHMEM arrapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
peuieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOauTh IIjoIiaau U 00BEMBI (I)I/Il“y C MOMOIIIBIO




HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATECMATUYCCKOTO MOACIIMPOBAHUSA C

noMoIkio quddepeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKIUH, OOpaTHAs
GbyHKIMs, KOMOO3UIuUsl (YHKUWH, JUHEHHAs (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, panmroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYEHHBIX (YHKUUH, BBIIOJIHITH MPEeoOpa3oBaHMUs
rpadukoB (yHKIHI, UCTIOIB30BaTh TpauKU IJIs U3YUYEHHUS MPOIIECCOB U
3aBHCHUMOCTEH, TIPU pEIIeHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3a7a4d M3 pealbHOW JKU3HU; BBIPAXaTh (POPMYIaMy 3aBUCUMOCTH MEXITY
BEJIMYMHAMM;, UCIIOIB30BaTh CBOHCTBAa W Tpadukm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB W 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOODPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YpaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCIIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 33/1ayH, HMCCIEIOBATh IOJIyYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
peasibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpefHee apupMeTHIeCKOoe, MeIuaHa,
HauOoJblllee W  HAaUMEHbIee 3HA4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, MPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA pealbHBIX MPOIECCOB U
SIBIICHUI; TIPEACTaBIATh MH(POPMALIMIO C TOMOIIBIO TAOIUI] U IUATPaAMM;
UCCJIEeI0BaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C NPUMEHEHUEM
rpaguueckux  METOJOB M  DIIEKTPOHHBIX CPEACTB; TpaduyecKku
HCCIIeIOBAaTh COBMECTHBIE HAOMIOACHHS C TOMOIIBIO JUarpaMm

pacccuBaHuAa U JIMHENHOM perpeccnu




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BEpOATHOCTH, popmyny bepHysin, komOuHaTOpHBIE (GaKThl U HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydallHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSITHOCTEM,
MaTE€MaTHYECKOE OXKMJAHUE, IOUCHEPCUs M CTAaHJAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (YHKIMU pachpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pAaCHpEACIICHUN Is
pelleHus 3a/1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHHUE, IIEPECTAHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl pELLICHH 3a1a4;
OLICHUBATb BEPOATHOCTH pealIbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMenue onepupoBaTh MOHSTUAMU: TOYKa, MpsMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJI MEXAY MNPSAMONH U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellIeHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH MMPAKTUYCCKUC 3a/la9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYPHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapajuienenumnen, NpuzMa, NUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallleHHs, LUMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, MIOLIalb
MOBEPXHOCTH MHUPAaMUJbI, NPU3MbI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO IapaJuICiienuicia, nupamMuabl, MIPU3MBI, LHUIWHIAPA,




KOHYCa, 1l1apa, pa3BEPTKa MOBEPXHOCTH, CEYECHMS KOHYCa U LIMIUHIPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHLHO
(hopMyITHpOBATh OTPENEICHUs] H3y9aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (PHUTYp, OOOCHOBBIBATH HIIU
ONpoBepraTh HX; YMEHHE TNPOBOAMUTH KilaccUPUKALMO QUryp IO
pPa3IMYHBIM MPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPBI, B TOM 4YHCIE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'COMCTPUYCCKUEC OTHOLICHUIA
MpU pelIeHUH 3a/la4; HaXOJUThb T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPeIMETOB U U3 peabHON KHU3HU; YMEHUE BBIUUCIATH [€OMETPHUUECKUE
BEJIMYWHBI (JUTMHA, YTOJ, TUIOIIaab, OO0BEM, IUIOMIA[h TOBEPXHOCTH),
WCIOJIb3YSl HU3y4YeHHbIE (POPMYJIBI M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IIOWAaAb chepsl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesa, MUpaMHIbl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0OBEMOB

10TI00HBIX GHUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HaA YHUCIIO, PA3JIOKCHHUC BCKTOpPa IIO 68.3I/ICY,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOPAaMHU; YMCHUC HCIIOJIB30BATH BCKTOpHHﬁ 151 KOOpI[PIH&THLIfI MCTO
Il pCHICHUSA TCeOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

MpeaAMCTOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEpPbl  MATCMATHUYCCKUX

MaTeMaTU4eCKOU HAyKH

OTKPBITUH

POCCHICKOM

u

MHUPOBOM




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BBIYKCICHUS
1.1 Harypanbsuble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
- Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOW, TIPOLICHTHI,
' 0eCKOHEUHBIC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelcTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMH HaTypaJbHOW CTENEHU
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palMoHalbHbIM MokazarenaeMm. CBoiicTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTapHUPMBbI
JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBanue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPAaBHECHHS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 Tpuronomerpuyeckre ypaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHe YpaBHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKie HEPaBEeHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkumu. I'paduk Qynxmumn. BzanmHO oOpaTHBIC

> ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi GQyHkumu. Hymm QyHKIum.
32 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl 1 MHHUMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKUOMS C HATypaJbHBIM W IIeNIbIM TOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (DyHKIMIA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia CI0KHBIX MPOILIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonas pynkuun. [Ipons3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOTHOW K HCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOGpa3nas. Unrerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 KombOunatopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEPXHOCTH BpaLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

1. 'eomerpus, 10—11: Yue0. nus obmieoOpazosar. yupexaenuii/ JI.C. AranacsH, B.®. byty3os,
C.b. Kagomues u ap. — M.: [Ipocseiienue
METOIANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

1. HacronbHast kaura yuurens marematuku. M.: OOO «M3natensctBo ACT»:
00O «M3paTenbcTBO ACTpENDY.

2. COopHUK HOPMATUBHBIX JOKYMEHTOB. Matemartuka. denepaibHbIN
KOMITOHEHT IOCyIapCTBEHHOTO cTaHaapra. denepaabHblil 6a3UCHBIN TJIaH.
Cocrasutenu: 2./1. Iuenpos, A.I'. Apkaases, - M,: [Ipoda.

3. Co6opuuk "[Iporpammsl 115 0011€00pa30BaTeIbHbBIX IIIKOJI, THMHA3UMH,
munieeB: Matemartuka. 5-11 ki1.”/ Coct. I.M.Ky3nenosa, H.I'. Munok. — 3-
e u3l., crepeotur.- M. Jlpoda.

4. Meroandeckrue peKoMeHAAIMU K yueOHnKkaM MaremaTuku aiist 10-11
KJIACCOB, KypHai «MaremaTrKa B IIKOJE».

5. T'eomerpus, 7 — 9: Yueb. qs obmeodpazosar. yupexaeuuii/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2018.

6. b.I'. 3uB. lunaktuyeckue matepuansl 1o reomerpun ais 11 kimacca. — M.
[IpocBenieHue.

7. HO.A. I'mazkos, N.W. FOnuna, B.®. byry3oB. Pabouas TeTpaap mno

reomerpun 1 11 knacca. — M.: IIpocsemienue.



8. b.I'. 3u, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reOMETPUU sl 7 —
11 xnaccoB. — M.: [Ipocseuienue.

9. C.M. Caaksn, B.®. byry3os. U3yuenue reomerpun B 10 — 11 knaccax:
Mertoauyeckue pekoMeHaauu K yueOHuky. Kaura nms yuurens. — M.:
IIpocsenienue.

10. A.I1. KuceneB. Dnementapnas reomerpusi. — M.: [Ipocserienue.

11. Iloypounsle pa3zpadboTku no reomerpuu 11 kinace (nuddepeHuupoBaHHbIN

noaxon) — OO0 «BAKOy.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU

MHTEPHET
http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru, http://school-
collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru,
http://school.msu.ru, http://festival.1september.ru,
https://learningapps.org/4470596,
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko

Nudoypok, Kormuaka ypoKoB.
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