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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPHU H3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJI0JKEHNs 00pa30BaHUs
[0 CTEIHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKo, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpPAIICHUS
KaK O BOXHEHMIINX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMKUCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue ymeHHUs pacro3HaBaTh Ha YepTekKaX, MOJENAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAMHU PEIICHUS 3a]ay Ha NMOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYP;

e (opmupoBaHHe yMEHHS ONEPHPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIIECHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEH
oOyyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIUpOBaTh HX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus NTPaKTUKO-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 TIO3HAHUS, U ONPEACIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa Hall
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3ajJay Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpeiHEro o0Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYINATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEGBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | 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  TOHATUA  cTepeomeTpuu. Touka, TmpsAMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble M CKpeluuBarouyecss Impsmble. [lapajuienbHOCT MNpAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpPOeHNEe CeYSHHIA.

[TeprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOHM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSMOU U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroj, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE NMHPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMpPaMHUJa; TNpPaBUIbHAs TPEYroJbHAs INHpPAaMHMAA M IPAaBUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noJieKka’ip ¥ ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IIHpaMHJaX, NapajuiejenuIenax,
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.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH 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

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

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

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss nwiMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B ipocTpaHcTBe. CllokKeHNEe U BBIYMTAaHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel 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

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskTaHCKON UJIEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNE YCTOMIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPHUMEHSATh MATEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas busznueckas AKTUBHOCTH); ¢duznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC 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(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
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 cpeipl, IUTAHUPOBAHHS 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
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YeIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHIAWNBUAYAJIBHO W B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl Yu4eOHOTO IpeaMera
«MaTtemaTuka» XapaKTepU3yITCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
O0elCmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HpPpUMEHeHUe  J102UYeCKUX,
uUccne008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eicTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKK MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIAy MOHATHAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM;  yCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiIaccu(uKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCIpUHUMATH, (QOpMyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE WU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3HM |
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOACHUSIX M YTBEPKIACHUSX;



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

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MNPOoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JABATh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIIbHO  BbIOMpaTh  (dopmat
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OpPraHM3aIlMi0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEeABUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: NMAPATUICTIBHOCTh U IEPIECHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIs
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUTIBI TOCTPOCHHS CEYCHUN, UCTIOIB3YS METOJT CIICIOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PELICHUU
CTaHJIAPTHBIX MaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

Pemrate 3a1aun Ha HaX0XJICHUE TE€OMETPHUUICCKUX BEIIMUMH 1O o0pasiaM HIIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

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

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoNaraloMx HECKOJIbKO IaroB PELIEHHUS, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccuguunpoBats B3aMMHOE pacroiiokeHune chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE MIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (OPMYII.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BIHMCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MUIOMIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekath, HHTEpPHNpPETUPOBATH W MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaACKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (axKThl ISl PEUICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBHUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airTOpUTMaM, MPUMEHSIS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumenaTr mpocTemnMe NpOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4ecku C(HOopMyTUpOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpeaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CBA3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBeneHne B crepeoMeTpHIo 10 https://m.edsoo.ru/C5SO3R7VIP
I1 e OCKOC OCTPAHCTBE.
2 PAMBIC H TLIOCKOCTH B TIPOCTPAHCTB . 12 1 https://m.eds0o.ru/ WT7NSO14T
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
IT
3 epHeHHminﬂpHOCTB MPAMBIX H 12 https://m.edsoo.ru/V6I1 APUCD
IJI0CKOCTEH
4 VYTl MKy NPSAMBIMU U TIIOCKOCTSIMU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/XPWIUS5FB2
6 OO6BEMBI 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
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQLSKQ
OO6bEMBI TEN 5 1 https://m.edsoo.ru/BO9ORVIYC9
B
CITOPBI I KOOPJHTHATEL B 10 1 https://m.edsoo.r/ANCLAGOMF
MIPOCTPaHCTBE
[ToBTOpenue, o6o0IICHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

OCHOBHBIE TTIOHATHUS CTCPCOMETPHH: TOUKA,
npsimasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlousThs: MEpeCCKarommrecs mI0CKOCTH,
nepeceKarommecs npamas U Mmi10CKOCTb

https://m.edsoo.ru/NR6VIYCGK

IlousTus: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MmI10CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[TousiTHE 00 AKCHOMATHYECKOM MNOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonsiTHE 00 AKCHOMATHYCCKOM MNOCTPOCHUUN

https://m.edsoo.ru/DUKAX70QE1




CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKSSMLIJL
CJIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MTOCTPOCHUN

10 CTEpPEOMETPUH: aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/I3A981679
CIEACTBHS U3 HUX
B3anMHOe€ pacnoiokeHue NpsIMbIX B

11 IIPOCTPAHCTBE: NIEPECEKAIOIINECH, https://m.edsoo.ru/IUTWSKRS5Q
MapaiyIeIbHbIEC U CKPEIINBAOIINECS MPSIMbIE
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE: MAPAIJIEIbHBIE IPSMBIE B

12 .. https://m.edsoo.ru/CS9VLQLH6
MIPOCTPAHCTBE; NAPAJUIEIIBHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEHN B

13 npoctpanctse: [lapannensHOCTh MpIMON 1 https://m.edsoo.ru/PO5J6D23U
IIJIOCKOCTH

14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM https://m.edsoo.ru/LLJAVHVBW

15 VYrois Mex 1y NpsMbIMU B TPOCTPAHCTBE https://m.edsoo.ru/KGIMSOEUK

16 Yron mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24LVWHI VS8
[TapanienbHOCTh MIIOCKOCTEM:

17 https://m.edsoo.ru/BUSTQ9HZT
napajuieJbHbIE TUIOCKOCTH

18 CBoiicTBa napajuieibHbIX IIOCKOCTEH https://m.edsoo.ru/OKQQK2ABA
[Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: T€Tpadip, KyO, https://m.edsoo.ru/MRT13XP79
TapaJiyIeenuIe

20 [TocTpoenue ceuenumii https://m.edsoo.ru/DI3AX0S5J8




21

[Toctpoenue ceueHui

https://m.edsoo.ru/20GC3ZP9P

KonTtponsHas padora o Teme "[Ipsimbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/BI4OSQJEB
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHIUKyYISIPHOCTD NPSAMOU U

23 INIOCKOCTH: NEPIEHIUKYIISIPHEIE IPSIMBIE B https://m.edsoo.ru/RN45YBOSR
MPOCTPAHCTBE
[IpsimMble mapaienbHbIe U

24 https://m.edsoo.ru/32MXRZDDL
MEPIECHANKYISIPHBIE K TNTIOCKOCTH
[IpsimMble mapayienbHbIe U

25 https://m.edso0.ru/JPUOTOI3N
MEePIEeHANKYISIPHBIE K TNTIOCKOCTH
TIpusHak nepneHIuKYIIPHOCTH OPSIMOU U

26 P PHCHIHIYAP P https://m.edsoo.ru/DCAIW6K 14
IUIOCKOCTH
IIpn3Hak mepreHauKyIIpHOCTH IPSIMOU U

27 P PHCHIMIYIAP P https://m.edsoo.ru/HD3D63S 5P
MIOCKOCTH
TeopeMa o IpPsAMOMN TIEPIIEHIUKYIIAPHOI

28 p P PHCHAKYIAP https://m.edsoo.ru/YOIQSMOH 1
MIOCKOCTH
TeopeMa o IpsAMON ITEPIIEHIUKYIIAPHOI

29 p p PHCHAMRYIAD https://m.edsoo.ru/8 1IRSKUSR]J
IIOCKOCTH
TeopeMa o IpPsAMON IIEPIIEHIUKYIIAPHOI

30 p p PHCHAMRYIAD https://m.edsoo.ru/HFKNPKZ7T
ILIOCKOCTH
[lepneHuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKHU JI0 [UIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
MPSAMO# 70 MJIOCKOCTH
[IeprieHAMKYNSAP U HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/AD6RCACRA
MPSAMOM 10 IIOCKOCTH

33 [leprieHAUKYNSAP U HAKIIOHHBIE: PACCTOSTHUE https://m.edsoo.ru/VLLIQ7HXC




OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/6PSBVV34R
HPSIMOM 10 IIJIOCKOCTH

35 ¥/IJIBL B IPOCTPAHCTBE: YTOJ MEAILY HPAMOIL https://m.edsoo.ru/PSFIXUAII
U TJIOCKOCTBIO

36 AABYTPAHHLIIL YoM, JHEHHEI yror https:/m.edsoo.ru/6R4AOEOMD
JBYTPAHHOTIO yIiia

37 JlByrpaiHbIit yroxt, IMHEHHbIH yrox https://m.edsoo.ru/MLOZZYZC7
JBYTPAHHOTO yIiia
[lepneHMKYISIPHOCTD INTIOCKOCTEN:

38 MPU3HAK NEPHEHAUKYIJISIPHOCTH ABYX https://m.edsoo.ru/YRQDSMIONH
IIJIOCKOCTEMN
[TepnieHAMKYASIPHOCTD MIOCKOCTEM:

39 NIPU3HAK NEPIECHIUKYISIPHOCTH JABYX https://m.edsoo.ru/DY2 AF84T2
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 NPU3HAK NEPHEHAUKYIJISIPHOCTH ABYX https://m.edsoo.ru/TS8OAINH2
IIJIOCKOCTEMN

41 Teopema o TpEX nmepneHANKYIApax https://m.edsoo.ru/OWSLZIRVZ

42 Teopema o TpEX nepreHANKYIIpax https://m.edsoo.ru/OP44KES4N

43 Teopema o TpEX nepreHANKYIIpax https://m.edsoo.ru/OWG81WDV3
KonTtponsHas pabota no temam

44 "HepHeHm{KyﬂﬂpHOCTb TpAMBIX 1 https://m.edsoo.ru/VOXABPOPB
miockocTen" U "YTIbl MEXIY IPSIMBIMU U
MJIOCKOCTAMU"

45 IToHATHE MHOTOTrpaHHUKA, OCHOBHBIE https://m.edsoo.ru/LSFTEZ8QX




OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napasJiesIenuIe] ¥ ero CBoMcTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuia: n-yrosibHasi IMpaMuia, TPaHu U
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTH [TUPaMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMmuaa

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

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIPaBUJIbHBIN TETpadIp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

Hpe,[[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHKax: OKTas’ap, J0ACKas3Ap U
HKoOcasap.

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

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIOCKOCTH.
DneMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB!
pEOpa, AuaroHau, yribl

https://m.edsoo.ru/EUP4MN760




[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJIOIAab

53 . . 1 https://m.eds00.ru/SQY9IXSIL6
OCHOBaHUH, TeOpeMa 0 OOKOBOU
MTOBEPXHOCTH MIPSIMOU TTPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NPABILILHOM MHpaMIEL, 1 https://m.edsoo.r1u/R22FHBG60
TeopeMa o IO OOKOBOH TIOBEPXHOCTH
YCEYEHHOM MUPAMMUJIBI
55 Komrposbias paora no reme 1 https://m.edsoo.rut/VHYNJQMQD
"MHOrorpaHHuKH"
56 [TonsiTre 06 06BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06bEM TUpaMuIBI 1 https://m.eds00.ru/B307P8WTC
58 O06bEM TUpaMuIBI 1 https://m.eds00.ru/PQZ9ED3YF
59 O06bEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpamMuIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM TTPU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 Konrrpostsitas pabota 1o eme "O0hEm! 1 https:/m.eds00.ru/23S50I80N
MHOTOTPaHHUKOB
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3AIIUS
65 3Hanuil. [locTpoeHue ceuenuii B 1 https://m.edsoo.ru/KXTOCIOJIG
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3AIIHS
3HaHUU. BeyKciIieHHe paCCTOSHUMN: MEXIY
66 JBYMsI TOUKaMH, OT TOYKHU JI0 IIPSAMOM, OT 1 https://m.edsoo.ru/HKP6I13JUC

TOYKH 10 IIJIOCKOCTU, MCIKIAY
CKPCUINMBAOITUMUCS ITPAMBIMU




67

HTorosas KoHTpoJbHAsA paboTa

https://m.edsoo.ru/KB3EKOA9U

68

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
MPSIMOH U TUIOCKOCTBIO, IBYIPaHHBIX YIJIOB,
YTJIOB MEXTY TIOCKOCTSIMH

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paanyc, JuameTp;
IIOMIA/Ib MIOBEPXHOCTH CHephl

https://m.edsoo.ru/TW8Z59CHJ

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

https://m.edsoo.ru/QDCF8UGXE

HI/IJ’H/IHHpI/I‘-IeCKaS[ IMOBCPXHOCTD,
00pa3yromue MHIHHIPUICCKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MOBEPXHOCTH

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

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymoIas 1 och;
Io1aab OOKOBOM M MOJHON MOBEPXHOCTH

https://m.edsoo.ru/WOJR979V9

N300paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus UUIHHIPA
(TIIOCKOCTBIO, MapalIeIbHON 1T
MEePIEeHIUKYIAPHOMN OCH IIINHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konunueckas IIOBCPXHOCTD, 06pa3y10nme
KOHHUYECKOU MMOBEPXHOCTH, OChb U BEPIINHA
KOHHYECKOU MMOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOoBaHue u BepIIMHa,
oOpa3ymolas 1 0Ch; IIoMaasr OOKOBOM 1

https://m.edsoo.ru/Q4EUBB6GT




IIOJTHOW ITOBEPXHOCTH

Yceu€HHblil KOHyC: 00pasylomue u

9 BBICOTA; OCHOBAHMS M OOKOBas https://m.edsoo.ru/SOVNITU20
MMOBEPXHOCTh
N300pakenne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. Ceuenust KOHyca
10 (TJIOCKOCTBI0, MapaIeIbHON OCHOBaHMUIO, https://m.edso0.ru/OPVOCKUYU
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEpILIHHY)
KomOunarus Ten BpamieHus u
11 https://m.edsoo.ru/4VHGTYX8F
MHOTOTPaHHUKOB
MHororpaHHHK, OITUCaHHBINA OKOJIO chepbl;
12 cdepa, BIIMCaHHAsE B MHOTOTPAHHUK WU B https://m.edsoo.ru/RMYY1STLP
TEJIO BPALLECHUS
[Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA
13 . https://m.edsoo.ru/4ACENHGLOZ
00BEMOB TeN
14 O06bEM TIUIMHAPA, KOHYCa https://m.edsoo.ru/W8TGN5Z99
15 O06bEM 11apa 1 wiomaas chepsl https://m.eds00.ru/G7TAYCMITT
[TogoGHbIE Tesia B MPOCTPAHCTBE.
16 COOTHOUICHHS MEXTY IUIOMIAIIMHU https://m.edsoo.ru/4NO4FYUUX
MOBEPXHOCTEH, 00bEMaMHU MOJ0OHBIX T
KontponpHas padota o temam "Tema
17 https://m.edsoo.ru/KCOMHISWW
BpamieHus" u "O0bemsbl Ten"
18 BekTop Ha MJIOCKOCTH U B MIPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C
19 CrnosxeHune 1 BBIYUTaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G
20 YMHOKEHME BEKTOPA HA YUCIIO https://m.edsoo.ru/4H7PLGBI1
21 Paznokenue ekropa 1o Tpem https://m.edsoo.ru/NZSOLFWN1

HCKOMIUIaAHAPHBIM BCKTOPAaM. HpaBI/IJ'IO




mapajijiejacnuicaa

22

Pemenne 3amad, cBA3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN METO ITPU
peLIeHNN TEOMETPUYECKUX 3a1a4

https://m.edsoo.ru/BBII3977U

24

[IpsimoyromnpHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopauHaTsl BEKTOpA.
[Ipocreiimume 3a1aun B KOOpAUHATAX

https://m.eds00.ru/X9TSDNSQ3

25

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

https://m.edsoo.ru/RPAQOMBCDO

26

Beruncnenue yriioB Mexy NpssMbIMHU U
IIJIOCKOCTSIMHA

https://m.edsoo.ru/EGRV3NF84

27

KonTtponbHas padota o teme "BekTopbl 1
KOOpJIMHATHI B MPOCTPaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHuUEe, 0600IICHNE 1
cucreMarusanus 3Haguii. OCHOBHELIE
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHUE, 0000IICHNE 1
cHCTEMAaTU3aIMs 3HaHUH. 3a1aun
TJIAHUMETPUHU M METO/IbI X PElICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun

https://m.edsoo.ru/FG4PIN2IF




IIaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHue, 0600MIIEeHNE U
CUcreMaru3sanus sHaHuii. OCHOBHEIE

32 1 https://m.edsoo.ru/ZY6BYLY7W
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepEOMETPUHN

33 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/VP8CXOC4C
IToBTOpenue, 0606

34 BTopein Henne f 1 https:/m.eds00.ru/70QSTDCAP
cUCTEMAaTH3AIUs 3HAHWHA

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX MPHU PEIICHUHN
' reOMETPUYECKUX 33/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: BYI'PAaHHBIA YTOJI, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPAaHHOTO YIJIa, TpajaycHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHMKA, IPABUIBHBIA MHOTOTPaHHUK
29 Pacrio3naBaTth OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IUpaMuja, Npu3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume]], Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKHM, TMpPSMbIE W  HAKJIOHHBIE IPU3MBIL,
napasuieIeHIe bl
9 OnepupoBaTh MOHATUSAMU: ceKymias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJHATH

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




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

Bobruncnate 00bEMBI M IIJIOHIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(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 CUMMETPUHU (UTYPBI

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/a4, MPEeoJiaraloliuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOH 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, pACIIO3HABATDh 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 CUTYyallUM Ha SI3bIKE T€OMETPUH, MCCIEI0BAThH
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnrnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4H, CBSI3aHHbBIE C

HaXO0XKXJACHUCM I'COMETPUUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluncnaTe  COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKMX (UTypax, NpPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3ajad, MpearnojaralolliX HECKOJbKO IIaroB pPEIICHHUs, €CIIU YCIOBHS
MIpUMEHEHUs 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 COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HmpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnonokeHue TpAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss npsMble. [lapamienbHOCT NPSAMBIX U
IJOCKOCTEH B  MPOCTPAHCTBE: TMapajUieibHbIE TPsAMbIE B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MApPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU CTOPOHAMM, VYrojl MEXAYy IMNpsAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapajuielbHbIE MIIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
mockocTeit. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYpHI HA TIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumne, MoCTpOeHne CeUeHnun

7.3

[lepnieHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSAMON U MIIOCKOCTH, TEOpEMaA O MPSIMON MEePIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yrOJI, JUHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsMOU J0
IJIOCKOCTH, MPOEKIUs (UTyphl HA MIOCKOCTh. [lepneHIuKyIIpHOCTh IIIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/I3MaI n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASA U HAKIIOHHAA IIPU3MBI, OokoBas u
IOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIUIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC MMUPAMU/IBI,
OOKOBast M IOJIHAS NMOBCPXHOCTH IMUpPAMHUBbI, IIPpABUJIbHAA U y'CC‘-IéHHaSI InmupamMuia.

ONEeMEHTHI npu3Mbl WU HOHAPaAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs I[pU3Ma M IPaBWIbHAs NHUPAMUIA,
MpaBUIIbHAS TPEYTOJbHAS MMUPaMUA U TMPAaBWIbHBIA 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

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBEepXHOCTU. LlMmuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJI0MIa/lb OOKOBOH U MOJHOMN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroliue KOHNYECKONW MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas ¥ OcCh,
Iomaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEepXHOCTH ceprl. B3anmuoe

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

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpalllCHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TCJIO BPAIICHUA

6.6

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

KoHyca. O0BEM 1mapa u miomaab chepsl




[TogoGHble Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nunuHApa (MapajulesIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapajuiebHOE OCHOBAHUIO M IIPOXOAAIIEE YePE3 BEPUIMHY), CEUCHHUS 11apa
Bexrop Ha mnockocty u B mpoctpaHcTtBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BekTopaMm. [IpaBmiio napasmenenunena. Pemenne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 IIpocTeiimme 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCEXKAY MPAMBIMA W IJIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUYECKHUX 3a/1a4




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

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU UHIAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juisi OTIMCaHUs PEATbHBIX TPOIIECCOB | SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKa3aTcCJlICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJIO, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIBb30BAaTh
IMPU3HAKU JCIUMOCTH, HalMEHBIINH O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CUCTEMaMU CUHNCIICHHA, YMEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMNOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPUpPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIGKCHBIX 4ncen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpanyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MNOHATHAMM: Matpuia 2x2 u  3x3, onpeaenuTenb  MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; yMEHHE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C MAapaMeTpOM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYEeCKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrmapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJIbHO-3KOHOMUYCCKUX U




(u3nuecKkux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKIMs, KOMIO3UIUs (YHKUWH, JUHEHHAs (yHKIHS, KBaapaTHIHAS
¢byHKIUS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUHH, BBIIOJHATH MpeoOpa3oBaHusd
rpadukoB (yHKIHM, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HU; BbIpaXaTb GOPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTHYeckoe, MeauaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, MPEACTaBICHHYI0 B TalbnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xaronlyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHUI; MPE/ICTABIATh HH(OPMAIIMIO C IOMOIIBIO TaOIHUIl U THarpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadHyuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C TOMOLIBIO 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
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU: CIydaiiHas BEJIMYMHA, PpaCHpelielieHUe BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OKHUJaHHWE, TUCHEPCUss U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUMU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHus 3a/1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIsl peLLeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIMECS MpsSMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHE MCIOJIb30BaTh MPH
pellleHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MTPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpbl, 00bEM (UTYpHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYyCa, LWIMHIpPA, 00BEM Kyda,

OpsAMOYT'OJIbHOTO IapaJuICiiCnuicia, MnmupamMmuabl, MIPU3MBI, LHUJIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
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 CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTh ONpENEICHUSI H3Yy9aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (QHUTYp, 0OOCHOBHIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE, HUCIOJIb30BaTh TI'COMCTPUUYCCKUEC OTHOLICHUA
MpU pelIeHUH 3a/la4; HAaXOJUTh TEOMETPUYECKHE BETWYHHBI (IJIMHA,
yroj, IUiomaas, o0bEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl U3y4YeHHbIE (QOpPMYJbl U METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HMIMHAPA, MIOWAAb chepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0O0BEMOB

10TI00HBIX HUTyp
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YMeHue ONICPpUPOBATH NNOHATUAMMU: IIPAMOYI'OJIbHAA CHUCTEMaA KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METO
Il pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbenble u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonaneupie  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIIECHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMH HaTypalbHOW CTENIEHU
14 Crenens c 1enpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazarenaeM. CBoicTBa
' CTeTNeHu
L5 CuHyc, KOCMHYC M TaHI'€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple  uyuciaa. ApudMeTHYECKHE OTepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnuxéHHble BRIYUCICHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(OMHUIESCKUE YPABHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U JorapuMUIECKIe HEPABEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkiuu. BzanmHO oOpaTHbIE
' ¢byukiun. YerHpie u Heu€THbIe GyHkuuu. [lepuonuueckre QyHKIMN
39 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMH GQyHkuuu. Hymm QyHKum.

HpOMe)KYTKI/I 3HaAKOIMMOCTOSAHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH (I)yHKI_II/II/I




MakcuMymMbl MU MHHAMYMBI (GyHKuuu. Haumbousbliee W HavMeHbIEee 3HAYCHUE
(GYHKIMHU HAa TPOMEXKYTKE

Crenennass (QyHKUMS C HaTypaJbHBIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa u

3.3 - .
rpaduk. CoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumnToTel rpadukoB  ¢yHKiuii. CBoiictBa  (QYyHKIHH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCIIEOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyiia CiI0XKHBIX MPOLIEHTOB
4 Hauana maTtemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipon3BoiHbIE F€MEHTAPHBIX (PYHKIMH
[IpumeHenre mNpPOU3BOAHON K HCCIEA0BaHUIO (YHKIMM Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMmbl. HaxoskiaeHne HanOobIIero U HAUMEHBIIETO 3HAYeHUsS (QYHKIUH HA
OTpe3Ke
4.3 [TepBooGpa3nas. Unrterpan
5 MHoxecTBa U JIOTHKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena u MOBEPXHOCTH BpAICHUS
7.5 Koopaunatel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* Enunoe conepkanue obiiero oopasoBanus. Metoauueckue MaTepuaibl. -
https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET

* bubnmoreka nudpororo o6pa3zoBaTEILHOIO0 KOHTEHTA -
https://urok.apkpro.ru/

* SIKnacc - nmudgpoBoit 00pazoBaTeIBLHBIN pecypc IS KO -
https://www.yaklass.ru/

* MocKoOBCKasi 3JIeKTpOHHA 1IKoia - https://uchebnik.mos.ru/main

* [Inatdopma s nposenerus Oaumnuan U KypcoB «OITUMITHYM) -
https://olimpium.ru/

* [Toptan «O6pazoBapuym» - https://obr.nd.ru/
* ®UIINA - https://fipi.ru/
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