


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 wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO 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 aKTyallbHA
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 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, 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
riy0OKo, €clii B JajbHEHIeM 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 Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

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

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

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

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  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, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-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 ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, 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
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady 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
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reomerpun orBoautcsa 2 yaca B Henento B 10 knacce 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  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: TNApajlyIeibHbIE IIPSAMBbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNbHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IMPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHaAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 110 IVIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOT'PaHHMKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAas ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHU U
OCHOBaHHE NMHUPAaMU/bl; OOKOBas M MOJHAs IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHUpaMuja. OJNEMEHTbl Npu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTI'OTPAaHHUKU: MOHATHE NMPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJa; MpPaBUIbHAA TPEYroJbHAs IMpaMUIa W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojieKka’ip ¥ ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
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 IMOBEPXHOCTU MPABUIBHOW MNUPAMUIBI,
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 PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
M OTBETCTBEHHOr0 WIE€HAa POCCUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HWHTEpecax 370poBOro U 6€301acHOro 00pasa KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpPodEeCCHOHATLHOW  NIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, TMOHUMAHHEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAIOIICH Ccpepl, IUTAHUPOBAaHUS TIOCTYIIKOB M OICHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYCCKOM HAyKH Kak cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TalloB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAVUBUAYAJIBLHO U B TPYIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OeUCEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUus]  TOHSATUM; yCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MPOBOAMMOIO aHAJIN3a;

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

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JTaHHBIX, HAOJIOACHHUSAX M YTBEPKICHUSIX;



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
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crnoco0 penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTUYECKOro
0o0BbEKTa, SBIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKXKE BBIIBUIATH
IPEAIIONIOKEHUSA O €r0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undgopmanmeii:

e BBUIBJIATH JeDUUUTH UH()OPMALMU, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa
Ha BONPOC U JJIs PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHbIX BUIOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle  KOMMYHUKamueHwvle Oelicmeus, o0bOecnequusarom

copmMupo8aHHoCcms COYUANbLHBIX HABLIKOE 00YYAIOUWUXCA.

Oowmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBaTh pa3jiMyue U CXOJCTBO NMO3ULUNI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALUH U OCOOCHHOCTEN ay TMTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATKCS, 00CYKAATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PElISHUs 3a/1aud, BRIOUpaTh CIIOCO0 peneHus
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKON 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, 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, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacmlojiOkKEHUE TMPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIMTYKJIBIH W HEBBITYKIIBIH
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIA MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunmpoath ~ MHOTOTpPaHHUKH, BEIOUpas OCHOBaHUS  JyIs
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABUJIbLHBIE
MHOTOTPaHHUKH; TIPSMbBIE U HAKJIOHHBIC MTPU3MBI, TapJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3Ysl METO/I CIEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TE€OMETPHUUYCCKUX BEIUYUH 10 00pa3laM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHATUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTUUYECKUX 3aJlad Ha BBIYMCICHUE PACCTOSIHUU MEXKIY JIBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKA [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TMPH PEIICHUU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKIY TNPIAMOM W IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOpMyJ; BBIYUCIATH 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 HUHPOPMAIUIO 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.

[IpumensaT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

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

[IprMeHATh TOJIYyYEHHBIC 3HAHWUS HA MPAKTHUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, armapara aireopbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

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

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

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

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 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 JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJApHOE€ MPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEUIEHUs, €CIU YCIOBUS NP UMEHEHUS
3a/1aHbI B IBHOU (hopme.

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

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH MO0 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/BI IIPU PEIIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpumeHaTs mpocTeiiMe NpPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

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

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTu4ecku CHOpMyTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEIOBaTh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; pernarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10 brommorexa [TOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 5 1
OObemet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
1 1
3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTH3alus 3HaHUi https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTtpancTBo. [IpaBuna
1 M300pakKeHUS HA PUCYHKAX: 1 Bubnmorexa [IOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsTusa: nepecekaronmecs
2 IJTIOCKOCTH, IIEPECEKAIOIINECS IIPIMas 1 bubmmorexa IOK
> 1P P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[Tonsarus: nepecekaromuecs
bu6mmoreka [JOK
3 IJIOCKOCTH, TIEpECEKarouecs mpsmas 1
https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HAaKOMCTBO C MHOTOI'DAaHHUKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha | bubnunoreka [JOK
PUCYHKaX, Ha MPOEKUNOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavanbsHbie cBenenus o kyoe u

R bubmuoreka [JOK
5 MHUpaMUJIe, X Pa3BEPTKU U MOJIETH. 1
https://m.edsoo.ru/b30dff38
CeueHnss MHOTOTPaHHUKOB
bubnunoreka [JOK
6 HavanbsHbie cBenenus o kyoe u 1 1

https://m.edsoo.ru/3d8ffd32




MIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bubmmoreka [{OK

7 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPUHU U CIIECACTBUS U3 HUX
[ToHsaTHE 00 aKCHOMATHYCCKOM
bubmmoreka [IOK
8 MMOCTPOCHUH CTEPEOMETPHH: aKCUOMBI
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bubmmoreka [IOK
9 MTOCTPOCHUH CTEPEOMETPHUN: AKCHOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bu6moreka [IOK
10 IIOCTPOCHUH CTEPEOMETPHH: aKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICICTBUSA U3 HUX
B3anmHoe pacnosiokeHue npsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
napajieNIbHbIE U CKPEIUBAIOLIUECS https://m.edsoo.ru/1a2520f6
NpsSMbIE
[TapannensHOCTh NPSIMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE:
bu6mmoreka [JOK
12 napajyieabHbIe MPSIMbIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX
MPSMBIX
[TapanneabHOCTh TPSMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTb IPSIMOM U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bubnunoreka [JOK
14 VYTuIBl ¢ COHANPAaBICHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napajuieJIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuoreka [JOK
18 CBoiicTBa mapaylIeTbHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
[Ipocreiimme TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTH: TETPAd Bubnmorexa [IOK
P -+ TETPASAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
b K
20 [Toctpoenune ceueHuit nommorexa O
https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KonTpoabHasi padora mo reme
” "IIpsiMble M MJIOCKOCTH B bubnuoreka [JOK
npocrpancrie. [lapamienbHocTb https://m.edsoo.ru/9a0a%e56
NPSIMBIX U IJIOCKOCTER"
[lepneHUKyYISIPHOCTD NPAMOU U
PIEHAMIYIAP P bubmuoreka [JOK
23 IJIOCKOCTH: IEPHEHANKYISIPHBIE
https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B ITPOCTPAHCTBE
4 IIpsimMbie mapannenbHbIe U bubnunoreka [JOK
NEPIEHINKYIIIPHBIEC K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasienbHble U bubnuoreka [IOK
NEPIEHANKYIIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH bubnunoreka [JOK




IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHuKyIspHOCTH bubmuoreka [IOK
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/79165d15
)% Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYISIPHON IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnnorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyNsip ¥ HAKJIOHHBIE:
P D Bu6mnorexa 1[OK
31 paccTosiHue OT TOYKHU J0 TJIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH
[lepneHauKynsip ¥ HAKJIOHHBIE:
DLICHZRIYTAP bu6mmoreka [IOK
32 paccTosiHue OT TOYKHU J0 TIIOCKOCTH,
. https://m.edsoo.ru/66fefadd
paccTosiHuEe OT NPSIMOM JI0 TNTIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
33 aCPCTo;IHI/IGYOT "P;O‘IKI/I 0 IJIOCKOCTH Bubnuoreka LTOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT NPSIMOM JI0 TNIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
P y P bu6mmoreka [JOK
34 paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTosiHuEe OT NPSIMOM JI0 TNIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnorexa [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, TMHEHHBIN yroma bubnuoreka [IOK
JIBYTPaHHOI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBINA YroJ bubnuorexa [IOK
JIBYI'PaHHOI'O yTiia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYASAPHOCTD IIIOCKOCTEN: bubnunoreka [JOK




MIPU3HAK NEPIEHAUKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEH:
39 MPU3HAK NEPIECHIUKYIISIPHOCTH 1B bubnmorexa LOK
p Up y1Ap X https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEH:
40 OpHU3HAK IEPICHINKYIIPHOCTH JIB bubmmorexa LHOK
p Up yip ABYx https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN
N bubnuoreka [JOK
41 Teopema o TpEX nepneHANKyIIpax
https://m.edsoo.ru/e4972cdc
N bubmuorexa [JOK
42 Teopema o TpEX nepneHANKYIIpax
https://m.edsoo.ru/52188a7d
N bubmuorexa [JOK
43 Teopema o TpEX nepneHANKYIIpax
https://m.edsoo.ru/9f246736
KonTpoabHasi padoTa mo reMmam
m "IlepneHAUKYJISIPHOCTH NPSIMBIX U bubnuoreka [IOK
miocKocreil'" u " Yribl Mmexay https://m.edsoo.ru/5b971ef3
NPSIMBbIMHU U IJIOCKOCTAMH"
[TonaTHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
bu6mmoreka [JOK
45 BBIITYKJIbIE U HEBBIITYKJIbIE
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu U
46 OCHOBAHUS IIPU3MBI; TIpsIMast 1 bubnunoreka [JOK
HaKJIOHHAas MPU3Mbl; O0KOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAsi TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

nmapaJjiieJICIrIiea u €ro CBOMCTBA

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




48

[Mupamua: n-yrojipHas nupamuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
OOKOBas ¥ MOJTHASI TOBEPXHOCTh
MUPAMHU/IBI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

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

49

[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; TPaBHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIMPAMHUJIA; IPABUIIbHAS
TpeyroJibHas MUPaMUIA U
MpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso00.ru/074c8865

50

[IpencraBnenue o MpaBUIIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaBHp,
JOJICKadIp ¥ UKOCAdIP.

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

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIHHO TOUKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuIbHbIX
MHOTOTPaHHUKAX

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

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

yTJIbI

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

53

[Tnomans OOKOBOM MOBEPXHOCTH U
MOJIHOW MTOBEPXHOCTHU MPAMOM
IIPU3MBI, IIOLIa/lb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOM IIPU3MBI

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

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK




IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,
TeopeMa O IJIoaan OOKOBOH
IIOBEPXHOCTH YCEUEHHON NMUPAMUBI

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

55 KonTpouabHnas pabora no teme bubnuorexa [JOK
"MHororpaHauku' https://m.edsoo.ru/a95f5c04
56 [TorsTre 06 00BEME bubmorexa HOK
https://m.edsoo.ru/7ad0020b
bubmmoreka [{OK
57 O0Bé
DEM THPaMILIHT https://m.eds00.ru/235171b3
b K
58 O6BEM nupamMuIbl nommorexa 110
https://m.edsoo.ru/f47dfefd
59 O6BEM nupamMu/Ibl bubmorexa OK
https://m.edsoo.ru/79¢10312
60 O06bEM TUpaMuIBI bubmorera [IOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorera [IOK
https://m.eds00.ru/79853608
62 O06BEM TTPU3MBI bubmorera [JOK
https://m.edsoo.ru/1e053890
63 O06BEM TTPU3MBI bubmorera [JOK
https://m.edsoo.ru/482d3f51
64 KounTtpoJsbHas padora no reme bubnnorexa [JOK
"O0bEéMBI MHOTOTPAHHUKOB "' https://m.edsoo.ru/28a6573c¢
[ToBTOpEHME, 0000IIEHNE
N bubmuoreka [JOK
65 cucreMaru3anus 3HaHui. [loctpoenue
. https://m.edsoo.ru/098bedad
CEYEHHUI B MHOTOI'PAHHHKE
66 [ToBTOpEHue, 06001meHNe bu6mmoreka [JOK

CHCTEeMaTHU3allus 3HAaHUH.

https://m.edsoo.ru/f7792ba9




Beluncnenue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKH 0 MPsMOH,
OT TOYKH JI0 IUIOCKOCTH, MEXK Y
CKpELIUBAIOIIMMUCS IPSIMBIMHU

67

Wrorosas koHTposibHas paboTa

bubmmorexa [{OK
https://m.edso00.ru/b9146bc0

68

[ToBTOpEHue, 060061EeHNE
cUCTEMaTU3alus 3HAaHUMN.
Beruncnenue yrios: Mexay
CKPEILMBAIOIUMHUCS TPSIMBIMU,
MEXKy NPSAMOH U MJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTIIOB MEXIY
IIJIOCKOCTSIMHA

bubmmoreka [{OK
https://m.edsoo.ru/56765e8b

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
bubmmoreka [{OK
1 JIAAMETP; TUIOIIAIb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3o06paxkenue cdepsl, mapa Ha 1 bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15{7f2
[unuHapudeckas TOBEPXHOCTb,

4 00pasyromue MHINHIPUIECKON | bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0o.ru/6054b8cl
IIOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; | bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188{6216
MIOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka numueapa.

6 Ceuenus muIMHJIPA (MIOCKOCTHIO 1 bubmnorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieJIbHON Win
MEePIEeHIUKYISIPHON OCH IIINHAPA)
bu6mmoreka [JOK
7 KoHnueckas noBEpXHOCTD, 1
https://m.edsoo.ru/c94ba09b




o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb bubnmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOII U TIOJTHOW MOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3yromnme u Bu6morexa [IOK
9 BBLICOTA; OCHOBAHMUSA U OOKOBast
https://m.edsoo.ru/1468bab3
TMOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmms Ten BpamieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BIucaHHas B bubnuoreka [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

N bubnuoreka [JOK
14 Obbem npmHpa, KOHYCa https://m.edsoo.ru/5513d87b
N bubnmuoreka [JOK
15 OOLEM mapa u momans cheper https://m.edsoo.ru/d189bde2
16 IToioOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cf1eb




COOTHONICHUS MEXTy IIOIIAIMU
MMOBEPXHOCTEH, 00bEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsl T https://m.edsoo.ru/4a33a8ab
13 BekTop Ha mockocTy U B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubmmoreka [{OK
19 CrnosxeHune ¥ BBIYUTaHHE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHNE BEKTOpa Ha YUCIIO nommorexa 110
https://m.edsoo.ru/dee379eb
Pasnoxenne BexkTopa 1o Tpém
bu6moreka [IOK
21 HEKOMILUIAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenwne 3amad, cCBI3aHHBIX C
. . bu6mmoreka [IOK
22 MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
P P A bu6mmoreka [JOK
23 MPU PELICHUH T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbpHas cucrtema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnnorexa [JOK
Koopnunatsel Bektopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAUHATaX
)5 VYron Mex 1y BEKTOpaMH. bubnunoreka [JOK
CkansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTtposnsHas paboTa o teme

bubmuoreka [JOK

27 "BeKkTophl U KOOpIAUHATHI B 1
" https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEHue, 0600MIICHNE U

)3 cucreMmarusanus 3HaHuii. OCHOBHbIE | bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIAHUMETPUHU
[ToBTOpeHnue, 0600IICHNE 1

79 cucreMaruzanus 3HaHui. OCHOBHbBIE | bubnuoreka [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTH3alus 3HaHW. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHuE, 0600IICHNE 1

31 cUCTeMaTH3alus 3HaHui. 3a1aun | bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

0 cucteMaTu3anus 3HaHui. OCHOBHBIE | bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

33 Hroropas koHTpoJIbHAs paboTa 1 bubmorexa HOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001EeHNE U | bu6mmoreka [JOK

cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBbI
10 KIIACC
Kon N o
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMBbI cpe/IHero 001ero
NpoBepPsieMoOro oBpazoBams
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IIOCKOCTh
7.2 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH | CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHIECKUX 3a/1a4
7.3 OmnepupoBaTh MOHATHAMU: TAPALIEITHHOCTD U MEPIIEHIUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH
7.4 KnaccudummupoBaTs B3aMHOE pacroyioKeHUE TMPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE
7 OnepupoBaTh MOHATUSIMH: JBYI'PAHHBIA YroJi, TPaHW IBYTPaHHOTO Yrjia, peOpo IBYrpaHHOTO yrila, JIMHEWHBINH YroJ
' JIBYTPAHHOTIO yria, TpaayCcHas Mepa JBYTPaHHOIO yria
16 OnepupoBaTb NOHATHUSMHU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBIIYKJIBIH MHOTOTPaHHUK, 3JE€MEHThl MHOTOTPaHHUKA,
' MPaBUJIbHBII MHOTOTPaHHUK
7.7 Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MMUpamMuaa, Ipu3Ma, MpsMOYroJIbHbBIN Hapaienenume, Kyo)
- KnaccuduimpoBare MHOTOTpaHHUKH, BbIOMpass OCHOBaHHMS Ul KiIacCU(UKAUUK (BBIIYKIbIE K HEBBIMYKIIbIE
' MHOTOTPaHHUKH, [IPAaBUIIbHbIE MHOTOTPAHHUKH, NPSIMbIE€ U HAKJIOHHBIE IPU3MBbI, TapAJIJICIICIUIIE/bI )
7.9 OnepupoBaTh NOHATHAMU: CEKYILAs NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOSHUS CEUEHUN MHOTOTPaHHUKOB, UCTIONB3YS METO/ CIEI0B
7.11 CTpouTh ceueHusi MHOTOTPaHHUKOB METOJOM CII/IOB, BBIMIOJHAThH (BHIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX




00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y

Pemate 3aa4i Ha HaXO0XACHHUC TCOMCTPUYCCKUX BCIWYUH 110 o6pa3uaM UK aJIroputMaM, INPUMCHASA HN3BCCTHBLIC

7.12 AQHATTMTUYECKUE METOJIbI MIPH PEIICHUU CTaHIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HAa BBIYMCICHUE PACCTOSHUM MEXIY IBYMS
TOYKaMHU, OT TOYKHU JIO MPSMOM, OT TOUKH J0 TIIOCKOCTH, MEX 1y CKPEIIUBAIOITUMHUCS MPSIMBIMU
Pemarp 3amauM Ha HaxoXJAE€HHWE TEOMETPUYECKMX BEIMYMH IO oOpaslaMm WM alropuTMaM, HPUMEHss H3BECTHBIE
7.13 AQHAJIUTUYECKHE METOJbl NpPU pEHIeHUH CTaHAAPTHBIX MaTEeMaTHYeCKUX 3aJad Ha BBIYMCIEHHE YIJIOB MEXIY
CKPENIUBAIOIINUMHUCS TPSIMBIMH, MEKTY TIPSIMOM U TIJIOCKOCTBIO, MEXKTY TIIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB
714 Boruucnsate 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUpaMHa) C TpUMEHEHHEM (OopMyI,
' BBIYUCIISATH COOTHOIICHHS MEX/TY TUTOIIASIMU TTOBEPXHOCTEHN, 00BEMaMHU MOJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U MIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIOCKOCTb
' CUMMETPUHU (UTYPBI
716 W3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETpUYECKHX (urypax,
' MIPE/ICTAaBICHHYIO HA YepPTeKax U PUCYHKAX
17 [IpumensaTs reomerpuueckue (akTbl IS pEHICHUS CTEPEOMETPUUYECKUX 3ajad, MPeroJiaraloliiX HECKOJbKO IaroB
' pEelIeHHUs, €ClId YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU hopme
718 [IpumeHsTh mpocTeiilline NpOorpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMbl MpPHU pEIICHUU
' CTepEOMETPUUYECKUX 3314
719 [IpuBOUTH MpUMEpbl MaTeMaTUYECKHMX 3aKOHOMEPHOCTEW B MPUPOJE W >KU3HU, PACIIO3HABATH IMPOSIBICHUE 3aKOHOB
' T€OMETPHUH B UCKYCCTBE
[IpuMeHsATh ONyYeHHbIE 3HAHMS Ha MPAaKTUKE: aHATTU3UPOBATh peajbHbIe CUTYallMU U MIPUMEHSITh U3yUCHHbBIC TOHATHS B
7.20 MpoLiecce MOMCKA PEHICHUs] MaTeMaTHYeCKd CPOPMYIUPOBAHHON MPOOJIEMBbI, MOAEIUPOBATh peallbHbIE CUTYallUd Ha

A3BIKC TCOMETPUU, UCCIICAOBATH TOCTPOCHHBIC MOACIIN C HUCIIOJIb30BAHUEM I'€COMCTPUICCKUX MOHITUN U TCOPEM, alllrapara




aJIFCGPBI, peliaTh NPAKTUYICCKUEC 3a4a9U, CBA3AHHBIC C HAXOXACHUEM I'COMCTPUICCKHUX BCIIMYNH

11 KUIIACC
Kon N o
IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeHero o01ero
nmposepsiemoro | —
pe3yJbTara
6 I'eomerpus
61 OnepupoBaTh TMOHATHSMU: MHJIMHAPUIECKAS MOBEPXHOCTH, 0Opa3yroNIue MWIHHIPHISCKONH TMOBEPXHOCTH, IFIIUHID,
' KOHHUYECKas TIOBEPXHOCTh, 00pa3yroline KOHHYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (MUIWHIP, KOHYC, cdepa U map)
6.3 OOBACHATD CIIOCOOBI MOJTYYEHUS TeJl BpallleHUs
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U II0CKOCTH
65 OnepupoBaTh MOHATHUSMH: MIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA CErMEHTA, IIApOBOM CJIOW, OCHOBaHUE
' LIaPOBOTO CJIOSI, BBICOTA IIAPOBOIO CJI0S, IIAPOBON CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEH TeN BpallleHHsl, FTEOMETPUUECKUX TeJl C MPUMEHEHHeM (popmyit
6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B chepy M OMHCAHHBIN OKoJo chepsl, chepa, BOHCAHHAS B
' MHOTOTPaHHUK WU TEJIO BpalICHUS
6.8 BbI4ncnsaTe COOTHOLIEHUS MEKIY TUIOMIAASIMH MOBEPXHOCTEN U 00bEMAMHU MTOJ00HBIX TE
6.9 N3o00paxkaTs n3yyaembie (GUTYpHI OT PYKH U ¢ TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoInoyiHATE (BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y;
' CTPOUTH CEUEHUS Tell BpallleHUs
6.11 W3Bnekatb, HHTEPIPETUPOBATh U MPEOOPa30BHIBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (PUTYpaX,




IIPEJICTABICHHYIO HA YEPTE)KaxX U PUCYHKaX

[TpumensTh reomeTpudeckue (pakThl Ui PElICHUS CTEPEOMETPHUECKUX 3a/1ad, MPEINoIaraloliuX HECKOJIbKO IIaroB

612 pEIICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3aaHbI B IBHOU (hopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIOJIHATE JIEHCTBUS CIIOKCHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBSCHSTH,
' KaKMMH CBOMCTBAMHU OHH 00JIaaroT
6.15 [IpuMeHsTh MpaBMIIO apATIJICIICIIUIIE A IPU CIIOKEHUU BEKTOPOB
OnepupoBaTh MOHATUSAMU: JACKAPTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
6.16 KOOPJAMHATHI BEKTOPA, YrOJI MEXY BEKTOPAaMH, CKAISIPHOE MPOU3BEICHHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIIJIAHAPHBIC
BEKTOPBI
6.17 Haxomute cyMMy BEKTOPOB W MPOU3BEIEHNE BEKTOPA HA YHCIIO, YTOJI MEXy BEKTOpaMH, CKAJIIPHOE MPOU3BENICHUE,
' packiaasiBaTh BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh MJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPJAUHAT
6.19 Pemrate nmpocTeiimme reoMmeTpruuecKre 3a1a9i Ha TPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOIa
6.0 Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOIICHHWH W HAXOXKJICHUE TEOMETPHYECKUX BEIMYUH T10
' o0pasmam Win aaropuTMaM, IPUMEHS S U3BECTHBIC METO/IbI IPH PEIICHUH CTAHIAPTHBIX MAaTEMAaTHYECKHUX 3a/1a4
621 [IpuMeHATh TPOCTEHIIME TPOrPaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI IPH PEIICHUH
' CTEPEOMETPUUYECKHX 3a]1a4
6.2 [IpuBOIUTH TIPUMEPHI MaTEMAaTUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJEC M KU3HM, PACIO3HABATH IPOSIBICHUE 3aKOHOB
' T€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MOTyYeHHbIE 3HAHUS Ha MPAKTUKE: aHATM3UPOBATH PealibHbIE CUTYAllUH U MIPUMEHSITh U3yUYEHHbBIC MOHATHS
6.23 B TIpOIIECCe MOMCKA PEIIeHUs] MaTeMaTHYecku chopMynHpOBaHHON MPOOIEMBI, MOJEIMPOBATh pPealbHbIe CUTYallud Ha

SA3BIKC T'COMCTPUH, HCCICAOBATH IMOCTPOCHHBIC MOICIHU C HCIIOJIB30BAHUCM T'COMCTPUYUCCKHUX MOHATUN U TCOPEM,




arrapara anre6pbl, peliaTh NPAKTUYICCKHUE 3aJa4, CBA3AHHBIC C HAXOXICHUCM I'COMCTPUUCCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

7

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTCPCOMCETPHH. TO‘IK&, npsamasi, IIOCKOCTb, IMPOCTPAHCTBO. Ilonsatre 00 akcMOMATHYECKOM MMOCTPOCHUU

CTCPCOMETPHUHN: aKCUOMBI CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3anMHOe pacnosnoxkeHrne NOpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, MapajulelIbHble M CKPEIIMBAIOIIHAECS IPSIMBIE.
[TapamienpHOCTh NMPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAPAJUIEIBHBIE MPSIMBIE B IIPOCTPAHCTBE, MMAPATUIEIBHOCTD TPEX MPSAMBIX,
MapaJuIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJIBI C COHAIpaBJICHHBIMA CTOPOHAMM, YIOJ MEXAYy HIPSIMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTh MIOCKOCTEN: MapajlIesIbHBIE IUIOCKOCTH, CBOWCTBA MapajlIeNbHbIX IUIOCKOCTER. IIpocTeiimme npocTpaHCTBEHHbBIE

¢burypsl Ha IIOCKOCTHU: TETPadAp, KyO, mapasienenunel, HOCTPOCHUE CeUeHU N

7.3

[lepnieHIUKyNIApHOCTh MPSAMON M MJIOCKOCTU: NEPIEHIUKYISpHbIE TMpsMbIe B MPOCTPAHCTBE, MpsIMble NapajuleJbHble U
MEPIEeHIUKYIAPHbIE K MJIOCKOCTH, MPU3HAK MEPHEHAUKYISPHOCTH MPSAMOIM U IMIOCKOCTH, TEOpEMa O MPSMON MepHeHAUuKYIIpHOM
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrojd MEXAY MPSMON W IJIOCKOCTBbIO, ABYTPAHHBIM YroJi, JUHEHHBIA YroJl JBYIPAHHOTO YTJIA.
[lepnieniukynsap ¥ HaKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 MIOCKOCTH, MPOEKIus (GUrypbl Ha
IUIOCKOCTh.  [leprneHauKyaspHOCTh IJIOCKOCTEH: NpU3HAK MEpHIEeHIUKYIIPHOCTH OBYX Iuiockocteil. Teopema o Tpéx

MePIEeHIUKYIIApax

7.4

ITonsaTue MHOI'OrpaHHUKA, OCHOBHBIC J3JICMCHTBI MHOI'OI'PAHHHUKA, BBIIIYKJIBIC W HCBBIIIYKIBIC MHOTOI'DAHHUKH, pa3BépTKa
MHOI'OI'paHHHKA. HpI/I3MaZ n-yroJibHag IIpu3Ma, I'pdHd U OCHOBAHU IIPU3MBI, IIPpAMasi U HAKIOHHAA IIPHU3MBI, OOKOBasg U IMOJIHAA
IIOBCPXHOCThb IMPU3MBEI. Hapannenennnez[, HpﬂMOYl"OJ'ILHLIﬁ mapauiCiCnuIiea u €ro CBOICTBA. HI/IpaMI/II[aZ n-yrojibHasa mnuvpamuja,
r'paHl U OCHOBAaHHUC NUPAMH/BI, OOKOBass M TOJHAS MOBEPXHOCTh IMUpAMU/BI, IIPpaBUJIbHAA U yCe‘-IéHHaﬂ nupamuja. OIEeMEHTHI

IPpU3MbI U MMUPAMU/JIBI. HpaBI/IHBHBIe MHOT'OIPpaHHUKU: MTOHATUC HPABUIIBHOI'O MHOI'OT'PAHHHKA, IIpaBHUJIbHAA IMPpU3Ma U IIpaBUJIbHASA




NUpaMuza, MpaBUIbHAS TPEYrojbHas MUpaMUAa U MPaBWIbHBIA TeTpasap, KyO. IlpeacraBienue o mpaBHIBHBIX MHOTOTPAHHUKAX:
OKTa’JIp, 10AeKa3Ap U ukocasapyrue CeueHus Npu3Mbl U MUPaMUbI
CuMMeTrpusi B MpPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOM, IUIOCKOCTHU. OJIEMEHThl CHUMMETPUU B IHpaMHax
7 5 9 9 9
napajuiesienune1ax, NpaBuiIbHbIX MHOIOIPAaHHUKAX
Boruncnenue 31eMEeHTOB MHOTOIPAHHUKOB: pEOpa, nuaroHanu, yribl. [lnomanbs GOKOBON MOBEPXHOCTHM M IMOJHOM MOBEPXHOCTU
7.6 MpsIMOM MPHU3MBI, IUIOLIAJb OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOil mpu3Mbl. Ilnomans GOKOBON MOBEPXHOCTH U
MOBEPXHOCTH MPABWIIBHOM NMHUpaMUIbl, TEOpEMa O IIoaan yceu€HHol nupamupl. [lonarue o0 o0béme. OObEM MUpamMuIbl, IPU3MBI
7.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOMIECHHUS MEX Y TUIOMIAIMU MTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolMe IMIMHIPUYECKON MOBEPXHOCTH, OCh IWJIMHIAPUYECKON moBepxHOocTH. Llmnunnp:
OCHOBaHUs U OOKOBasi IOBEPXHOCTh, 00pa3yroIIas U 0Ch, IJIOMIAIb OOKOBOW M IMOJTHOU MOBEPXHOCTH
Konnueckass moBepxHOCTh, OOpa3yrolue KOHUYECKOW IMOBEPXHOCTH, OChb M BepIIMHA KOHHWYEeCKOW mnoBepxHocTu. Konyc:
6.2 OCHOBaHME U BepUIMHA, 00pasyromias U OCh, IUIOIIAAh OOKOBOW M IMOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYyC: oOpasyooliue H
BBICOTA, OCHOBAHUS 1 OOKOBAas IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paguyc, AUAMETp, IJIOUIAAb MOBEPXHOCTU cdepbl. B3zaumHoe pacnosnoxkeHue cdepbl U IIIOCKOCTH,
KacaTesbHasl INIOCKOCTh K cepe, miomaab chepsl
6.4 N3o00pakenue Ten BpalieHUs Ha IIOCKOCTU. Pa3BépTka MIMHApPA U KOHYCa
6.5 KomOuHamu ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONMCAaHHbIN 0KoJIo cdepsl, chepa, BIUcaHHAs B MHOT OTpPaHHHUK,
WJIM TEJIO BpAICHUS




[onsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 06BEME MPAMOYTOIBLHOTO MapajieNIenuIela U CIeICTBHUS U3

00 He€. O0vEM MHpa, Koryca. O0BEM mapa u miomans cheps
6.7 [Tono6HsIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXKAY TUIOIASIMHA TOBEPXHOCTEH, 00bEMaMU IOJOOHBIX TEl
6.8 Ceuenust muMHApa (MapajuleIbHO U NMEPIEHAUKYISIPHO OCH), CEUEHHUsl KOHYca (MapaielbHOE OCHOBAHMIO M MPOXOAsIIee Yepes
' BEpIIMHY), CEYEHHUSI 11apa
BexTtop Ha miockocTH U B mpocTtpaHcTBe. ClOKE€HHE M BBIUMTAHUE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha 4Mcio. PasnoxkeHue
6.9 BEKTOpa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napamnenenunena. Pemenue 3agayd, CBA3aHHBIX C IPUMEHEHUEM MTPaBUII
JNENUCTBHUN C BEKTOPAMHU
[IpssMoyronpHas cucreMa KOOpAHHAT B npocTpaHcTse. Koopaunars! BekTopa. [IpocTeitmue 3a1aun B KOOPAMHATAX. YTOJI MEXIY
6.10 BekTopamu. CKalsipHOe MPOU3BEACHNE BEKTOPOB. BrIuncieHne yriioB Mexay IpsIMbIMU U IIIOCKOCTAMU. KoopanHaTHO-BEKTOPHBII

MCTOJ ITPU PCIICHUH I'COMETPUICCKUX 3a1a9




IHPOBEPAEMBIE HA EI'D IITO MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOIT'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouiero oopa3oBaHus

Brnagenne MerojaMu JOKa3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3ajad; YMEHHE (GOpPMYIHpOBATH M OINEPHPOBATH
MOHATUSMH: OTpEIeIeHNe, aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, NMPU3HAK, JOKA3aTENbCTBO, PaBHOCHIILHBIC
(hOpMyIUPOBKY; MPUMEHATH UX; YMEHHE (HOPMYIHpOBaTH 0OpaTHOE M MPOTUBOIIOJIOKHOE YTBEPKICHHUE, TPUBOIUTD
OpUMEPBEI W KOHTPHOPUMEPHBI, HCIOJIb30BaTh MCETO/ MaTeMaTHYECKON HHAYKOHUHW, TIPOBOJUTH OOKA3aTCIbHBIC
pPacCyXJIeHHs NpPU PELICHUU 3aJa4, OLEHUBATH JIOTMYECKYIO INPAaBWIBHOCTh PACCYXICHUH; YMEHHE ONEPUPOBATH
IMOHATUAMU: MHOXKCCTBO, IIOAMHOXKCCTBO, OIICpallUd HaJd MHOXCECTBAMH, YMCHHC MHCIIOJIB30BaTh TCOPCTUKO-
MHOJKECTBEHHBII ammapar JUisi ONHCAHUSI PEaTbHBIX TPOIIECCOB M SBICHUW W TPU PEIICHUU 331ad, B TOM YUCIIC U3
IpYruX Y4eOHBIX MPEIMETOB; YMEHHE ONEPHpPOBaTh MOHATHUAMH: rpad, CBSI3HBIM rpad, AepeBo, IUKI, Tpad Ha
TUTIOCKOCTH; YMEHHUE 3a/1aBaTh W OMHUCHIBATH Tpadbl pa3IUIHBIMU CIIOCOOAMU; MCIOIB30BaTh rpadbl MpH penieHUN

3a1a4

VYmenune OIICpHUPOBATH MOHATUAMMU: HATYpaJIbHOC YHCIO, LEJI0€ YHCIIO, CTCIICHb C LECJIBIM IIOKA3aTCJIEM, KOPCHb
HaTypaHBHOﬁ CTCIICHH, CTCICHbL C panuMOHalbHBIM II0KA3aTcjiIeM, CTCIICHb C HeﬁCTBHTCHBHBIM IIoKa3arTejieM,
J'IOl"apI/I(l)M qucia, CUHYC, KOCUHYC U TAHI'CHC MPOU3BOJIBHOI'O YHCJIa, OCTATOK I1I0 MOAYIIIO, pallMOHAJIBHOC YHCIIO,
HppallOHAIIbHOC YHCJIIO, MHOXKCCTBAa HATYPAJIbHBIX, LCJIbIX, PallHUOHAJIbHBIX, HeﬁCTBHTeHBHBIX YUuCeil; YMCHUC
HCIIOJIb30BAaTh IPU3HAKU ACIUMOCTH, HaMEHBIIHNH O6I.I.[HI>1 ACIIUTCIIb M HAMMCHBIICC o6mee KpaTHOC, aJIrOpUTM
EBknupga Inpu pCeHICHUH 3ala4d; 3HAKOMCTBO C Pa3JIUMYHbIMU TIO3UINUOHHBIMU CHCTECMAaMH CUHUCICHUA; YMCHUC

BBINIOJIHATh BBIYMCIICHHE 3HAYCHHUM U npeo6pasoBaHI/m BHpa)KeHI/Iﬁ CO CTCIICHAMHA U J'IOI‘apI/I(i)MaMI/I, Hp606p330BaHI/I$I




JIpOOHO-PAIlMOHATIBHBIX BBIPAKEHUI; yYMEHHE OIEPHPOBATh MOHATHSIMM: TOCIEIOBATEIBLHOCTh, apudmMeTnueckas
Iporpeccusi, FreOMeTpHUEcKasi mporpeccus, 0ECKOHEUHO YOBIBAOIasi TEOMETPHYECKasi IPOTPecCusi; yMEHUE 3a1aBaTh
MOCIIEIOBATEIbHOCTH, B TOM YHCIIE C TIOMOINBIO PEKYPPEHTHBIX (OPMYJ; yMEHHE OIEPUPOBATH MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, COTPSHKEHHBIE KOMIUIEKCHBIC YHCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO Yuciia, popMa 3ammucu
KOMIUIEKCHBIX ~4HucCell (TeoMeTpuYecKas, TpUTOHOMETpUYeckas W anreOpandeckas); yMETh IPOHU3BOJIUTH
apupMeTHIECKHe ICHCTBHS C KOMIUIEKCHBIMU YHCIIAMU; IPUBOUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCElT;

OTIEpUPOBATh MOHATUSIMHU: MaTpuLa 2x2 u 3X3, onpeneauTenb MaTPULIbL, FEOMETPUYECKUN CMBICIT OIIPEIEIUTENS]

VYmenue OIICpHUPOBATH INOHATHAMU: palrOHAJIbBHEBIC, HppalluOHAJIBHEBIC, IOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘-IeCKI/IC, TPUTOHOMCTPUUCCKHUEC YpPaBHCHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHUEC OIICPpUPOBATH
HNOHATUAMHU: TOXIACCTBO, TOXICCTBCHHOC npe06pa303aH1/1e, YpaBHCHHUE, HCPABCHCTBO, CHCTECMa ypaBHeHI/Iﬁ n
HCPaBCHCTB, PaBHOCHUJIBHOCTbH ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTEM, YMCHHUC PCIIATh YPAaBHCHUS, HEPABCHCTBA H
CHUCTEMBI C ITOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTth YpaBHCHHA, HCPABCHCTBA U CUCTEMBI C IMapaMETPOM; IIPUMCHATH
YpaBHCHH:, HEPABCHCTBA, X CUCTEMBI JJI PCHICHHUA MAaTCMAaTUYCCKUX 3aaa4 U 3a1a4 U3 pa3IndHbIX obnacrei HAayKH

U peaTbHOU JKU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUHSA, YETHOCTh (YHKUMH, NEPUOAMYHOCTb (YHKIMH, OTPAaHUYEHHOCTD
(YHKIIMH, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (yHKIuuU, HauOoJblliee M HauMEHbIIee 3HaueHHs (YHKIUU Ha
MIPOMEXYTKE, HEMpepbIBHAS (QYHKIUS, aCUMITOTHI rpaduka (yHKIHMH, TepBas U BTOpas MpOU3BOJAHAS (DYyHKIINH,
reOMEeTpUYECKU U (PU3HUYECKUN CMBICI MPOU3BOJIHOM, IEPBOOOpa3Hast, ONPENeIEHHBIN UHTETpall; YMEHUE HAXOIUTh
aCUMNTOTHI Irpaduka QyHKIUU; YMEHUE BBIYUCIATH MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3HIIUU
(GyHKIMHM, HAXOAUTh YpaBHEHHE KacaTeNbHOU K rpaduKy QYHKIIMH;, yMEHHUE HAXOIUThH MPOU3BOJIHBIE AIIEMEHTAPHBIX
(GyHKIMI; yMEHHE HCIOJb30BaTh MPOU3BOAHYIO [UIsl HccienoBaHus (YHKUMN, HAXOAUTh HAuOONbIIHNE W
HauMEHBIINE 3HaueHus (PyHKIUM; CTPOUTH TpadMKi MHOTOWICHOB C HCIOJIB30BAHUEM ammapara MaTeMaTU4ecKoTo

dHaJIN34a; MPUMCHATHL IMPOU3BOAHYIO JISI HAXOXKACHHUA HAWIY4YIICTO PCEIICHHUA B IIPUKIAIHBIX, B TOM YHCIIC




COIMAIILHO-9KOHOMHYECKUX U (PH3MUECKUX 3aJlavax; HaXxOJIUTh IJIOMAAU U 00BEMBI (PUTy C TTOMOIIBIO MHTErpaia,

MPUBOANUTH PUMEPHI MATEMAaTHYECKOTO MO/ICTHUPOBAHNUS C MOMOIIBIO TU(PepeHInaTbHBIX YpaBHEHUH

YMeHne omnepupoBaTh IMOHATUAMHU: Tpapuk (yHKIHUH, OOpaTHas (GYHKIUS, KOMITO3UIMS (QYHKIUHA, JTHHEWHAs
GbyHKuus, KBaapaTuyHas (QyHKIHS, pandoHaidbHas (QYHKIWsS, CTeTIEHHAs (PyHKIHWs, TPUTOHOMETpUIECKUe (yHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHEe (PYHKIIUH, TOKa3aTeNbHas U JorapupmMudeckas QyHKIIH; YMEHAE CTPOUTH T'paduKu
M3Y4YEeHHbIX (DYHKUUH, BBINONHATH NpeoOpa3oBaHus IpadUKoB (QYHKUIUN, UCHOIb30BaTh rpapUKu Uil W3y4EHUs
IPOLIECCOB M 3aBUCHMOCTEH, NPH PEIICHUH 33/1a4 U3 JPYrUX Y4EeOHBIX NMPEIMETOB M 3a1a4 U3 PealbHON KHU3HH;
BBIpaXaTh (OPMyJIaMH 3aBHCHMOCTH MEXAY BEIHMYMHAMHM; HCIIOJIb30BaTh CBOWCTBA M Tpapuku (YHKIUN IS
pelieHusl ypaBHEHUH, HEPABEHCTB M 3a/1a4 C MapaMeTpaMu; U300pakaTh Ha KOOPAMHATHOW IIOCKOCTH MHOXKECTBA

pEeLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbBIE 33/Ja4l Pa3HbIX TUIIOB (B TOM YHCIIE€ HA TPOLEHTHI, JOJIM U YacTH, Ha IBUXKEHHUE, paboTy,
CTOMMOCTh TOBApOB M YCIYI, HaJOTH, 3a/Ja4d M3 OOJacTH YNpPaBJIEHUS JUYHBIMU U CEeMEMHBIMHU (MHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO 33Jaud, UCCIEAOBATh MOJy4YECHHOE
pelIeHre U OLICHMBATh IPaBAONOAOOHOCTh PE3YJIbTATOB; YMEHHE MOJICIIMPOBATh pEabHbIE CUTyallUM Ha SA3bIKE
MaTEMAaTUKHU; COCTABIATh BBIPAKEHMsI, YPAaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI 10 YCIOBHUIO 3a/laud, UCCIIEO0BATh

IIOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM allliapara anre6pLI, HHTCPIIPCTUPOBATDH HOHy‘ICHHBIﬁ peE3yiabTaT

YMeHue onepupoBaTh HNOHSTUAMU: CpelHee apumeThuyecKkoe, MeJuaHa, HauOoJiblllee W HAaWMEHbIIee 3HAYCHUS,
pa3Max, JAucCIepcHsi, CTaHJapTHOE OTKJIOHEHHE 4YHUCIOBOro Habopa; yMEHHE W3BJIEKaTb, HHTEPIPETUPOBATH
uH(popMalno, MPEACTaBIEHHYI0 B TalnWIaX, Ha AuarpaMmax, rpadukax, OTPaKaloIIyld CBOMCTBA pealbHBIX
MIPOLIECCOB U SIBJICHUI; MIPEJICTABIATh HH(GOPMAIIUIO C TIOMOIIBI0 TAOIHIl U AUArpaMM; UCCIEA0BATh CTATUCTHUECKUE
JAaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM IpadUyecKuX METOJOB M AJIEKTPOHHBIX CPEICTB; I'paUyecKd HCCIIET0BATh

COBMCCTHBIC Ha6J'IIOI[CHI/I$I C MOMOIIbIO JHUArpaMM paCCCUBAHUS U JIMHEHHOMN perpeccuun

YMmenue OIICpHUPOBAThH MOHATUAMU: Cﬂy‘laﬁHLIﬁ OIIBIT H CHy‘I&ﬁHOC CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘IElfIHOl"O CO6I>ITI/IH;




YMEHHUE BBIUUCIATH BEPOSATHOCTh C HCHOJB30BAHUEM TpaPUUECKUX METOJIOB; MPUMEHSTH (OPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (GOpMyny NOJHONH BeposATHOCTH, (Gopmyny bepnymin, xoMmOuHATOpHBIE (DaKTBI U
(opMyIbI; OIIEHHBATH BEPOATHOCTH PEATbHBIX COOBITHUH; YMEHHE ONEPUPOBATh NMOHATHIMHE: CIIydaiiHas BEIHYUHA,
pacmpezneneHie BEpOSTHOCTEH, MAaTeMaTHYeCKoe OKHUIAHUE, AUCIEPCHUS M CTaHAAPTHOE OTKIOHEHHE CIIydalHON
BEJIMYUHBI, QYHKIIH PACTIPEICICHNUS U INIOTHOCTH PABHOMEPHOTO, MIOKA3aTEIbHOTO W HOPMAJIbHOTO PacIpeaeIeHH;
YMEHHUE HCIOJIB30BaTh CBOWCTBA M3YYEHHBIX PACIPEeNICHUH Ul PEIICHHUs 3a/1a4; 3HAKOMCTBO C TMOHITHSAMHU: 3aKOH
OOJIBIINX YKCEI, METOIbl BBIOOPOYHBIX MCCIIEIOBAHUH; YMEHHE PUBOUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
9rcen B NMPHUPOJTHBIX U OOIIECTBEHHBIX SIBIICHUSX; YMEHHE ONEPUPOBATh MOHSATHIMU: COYETaHHE, IEepPEeCcTaHOBKa,
YHUCJIO COYETaHWM, YHUCIO MepecTaHOBOK; OMHOM HpbIOTOHA; yMeHHME TNpPUMEHSATh KOMOMHATOpHbIE (GAKThl U
paccyKIeHHs I peIIeHUs 3a/ad; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA; COCTABISATH BEPOSITHOCTHYIO

MOJIENb U MHTEPIIPETUPOBATH MOJTYYEHHBIN PE3yabTaT

YMeHne ornepupoBaTh MOHSTUSIMHU: TOYKA, MpsMas, TJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, BEIIMYMHA YIJIa,
IUIOCKUM  yroJi, JBYrpaHHBIA Yroji, TpPEXTpaHHBIA Yroj, CKpEIIMBAIOIIKMECS TMpsSMbIe, NapalieIbHOCTh H
MEPIEeHIUKYIAPHOCTD MPSMBIX U IJIOCKOCTEH, yroa MeXay MPSMBIMH, YroJl MEXIy MPSIMON M IJIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSHUE MEXITY
IJIOCKOCTSIMU; YMEHHUE HMCMOJB30BaTh MPU PEIICHUH 3a7ad U3yuyeHHbIe (DaKThl U TeOpeMbl IUIAHUMETPUM; YMEHHE
OIICHUBAaTh pPa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpaA; CTPOUTH MaTeMaTUYeCKHE MOJENU C MOMOIIbIO

TCOMETPHUICCKUX MMOHATUM 1 BCJIIMYMH, P€IIaTh CBA3AHHBIC C HUMH IIPAKTHUYCCKUEC 3aJa4u

10

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAL GUTYPBI, 00bEM (UTYphI, MHOTOTPAaHHHK, [TPABUJIbHBIM MHOTOTPaHHUK,
ceueHrne MHOTOTpaHHHKA, Ky0, mapajuielenurel, npusmMa, nupamuaa, Gurypa u noBepXHOCTh BpAIICHUS, IUIUH]ID,
KOHYc, 1map, chepa, miomaas cepsl, IIOMaas MOBEPXHOCTH MUPAMUIbI, PU3MBI, KOHYCa, IUIUHAPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TMapaljleNienumneaa, MUpaMuIbl, MPU3MbIL, LUWJIMHApPA, KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH,

CCUCHUSA KOHYCAa U NUJIMHIPA, MapaJlJICJIbHBIC OCHU WJIM OCHOBAHWUIO, CCUCHUC IIapa, IMJIOCKOCTh, KaCaromasacsa C(l)epLI,




HWIMHApPA, KOHYCAa;, YMEHHE CTPOUTh CEUeHHEe MHOTOTPaHHMKA, H300pakaTb MHOTOTPAHHUKH, (GUTYpBl |
IIOBEPXHOCTH BPALIEHUS, UX CEUYCHHUs], B TOM YHCJIE C IIOMOILBIO MIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOMCTBA
TE€OMETPUIECKUX (PUTYP, CAMOCTOSATENFHO (POPMYIUPOBATH ONPEACIICHHS N3y4aeMbIX (DUTYp, BBIBUTATh TUIIOTE3bI O
CBOMCTBAaX M IMpH3HAKaX TIE€OMETpUYECKHX (uUryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; yYMEHHUE IPOBOJIUTH

KJIacCHU(PUKAIUIO (GUTYp TIO Pa3IMYHBIM IIPU3HAKAM, BHITIOJIHITH HEOOXO0IUMBIC JIOTIOJTHATEIHHBIC TIOCTPOCHUS

11

YMenune ONCpUPpOBATH MOHATHAMU: ABUKCHUEC B IPOCTPAHCTBE, napanneanmﬁ NEpPEeHOC, CUMMCTPHUS Ha IIJIOCKOCTU U
B IIPOCTPAaHCTBE, IOBOPOT, IMpeoOpa3oBaHHe NOJAO0UsS, MOAOOHBIE (UIYpBI; YMEHHE paclo3HaBaTh paBHbIE U
HOI[O6HBIC q)HprI)I, B TOM 4YHCJIC B IMIPpHUPOAC, HCKYCCTBC, apXUTCKTYPEC,; UCIOJIb30BATh I'COMCTPUYCCKUE OTHOIICHHA
MIpU pEIIeHUH 3a/a4; HAXOAUTh TEOMETPUUECKHE BETUYNHBI (IJIMHA, YTOJ, TJIoNaab, 00bEM) MpU PEIICHUU 3aa4 U3
JPYTrUX y4eOHBIX MPEeIMETOB U U3 pealbHON )KM3HHU; YMEHHE BBIYUCISITH F€OMETPUUECKHUE BEIMUMHBI (IJIMHA, YTOJ,
IJI01alb, 00BEM, IUIONMIAb TIOBEPXHOCTH), MCIOJIB3ysd W3ydeHHBIE (POPMYSIbI W METOMBI, B TOM YHUCIIE: TUIOIIA/Ib
MOBEPXHOCTH MHpPaMHJIbl, TMPU3MBL, KOHyca, UWIMHIpA, IUIom@ans cdepsl; 00bEM Kyda, MIpSIMOYTroJbHOIO
napaienenunea, MupamMuibl, IPU3Mbl, IIMH]PA, KOHYCA, 1apa; YMEHHE HaXOIUTh OTHOLIEHHE 0OBbEMOB 1OI00HBIX

¢uryp

YMeHue onepupoBaTh MOHATUAMU: NMPSAMOYTOJbHAsl CUCTEMa KOOPAWHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAUHATHI

BCKTOpa, CymMMa BECKTOPOB, IMPOM3BCACHUC BCKTOpa HaA 4YHMCIIO, PA3JI0OKCHHUE BEKTOpa II0 633Hcy, CKaAJIAIPHOC

12 IIPOU3BECACHUE, BCKTOPHOE IIPOU3BCACHUEC, YIroJl MEXKAY BEKTOpaMH; YMCHHUC HCIIOJIb30BaTh BeKTOpHHﬁ u
KOOpI[I/IHaTHHﬁ METOA MJIA pEIICHUA I'COMCTPUUCCKUX 3a1a4 U 3aJa4 APYTrux y‘ICGHBIX npeamMcToOB
YMeHue BLI6I/IpaTI> NOJXOSAIIMM METOHd JJIs peuicHus 3aga4u; MOHUMAHUC 3HAYMMOCTU MATCMATUKU B HU3YUCHUH
13 INPpUPOAHBIX U O6IHCCTBCHHBIX mpouecccoB u ﬂBHeHHﬁ; YMCHUC PaCIlO3HAaBATh ITPOSABJICHUC 3aKOHOB MAaTCMATUKH B

HCKYCCTBC, YMCHHUC IIPUBOJAUTH IPUMEPBI MATCMATHYCCKUX OTKpHTI/Iﬁ pOCCPIfICKOIZ u MHpOBOﬁ MaTeMaTH4ECKOM

HayKu




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COAePKAHUS
Kon
1 Yucna v BBIYMCICHUS
1.1 Harypanenbie u nensie uyncina. [Ipu3Haky qeIMMOCTH HEIbIX YUCE
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOHU, TPOLIEHTHI, OECKOHEUHBIE IEPHOINIECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBUs ¢ apuPMEeTHUECKUMU KOPHIMHU HaTypallbHOM CTETIEHU
1.4 Crenensp ¢ nenbiM nokasaresnemM. CTeneHb ¢ palMOHAIBHBIM MoKa3aTenaeM. CBOMCTBA CTENIEHU
1.5 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
17 JlelfictBuTenbHbIe YHCIa. ApudMETHYECKHE OTepallud C JACUCTBUTEIBHBIMH uuciaaMu. [IpuOmmkEHHBIC BBIUMCICHUS, TpaBUia
' OKpPYIJICHMS], IPUKUKA U OLIEHKA PE3YJIbTaTa BBIYNCICHUI
1.8 [IpeobpazoBaHme BhIpaKEHU
1.9 KommnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-paIMOHATILHBIE YPaBHEHUS
2.2 WppaumonanbHble ypaBHEHUS
2.3 TpuroHomeTprueckrue ypaBHEHUs
2.4 [TokazarenbHbIe U JIOTapu(MUIECKHE YPaBHEHUS
2.5 [enble U ApoOHO-paIOHATbHBIE HEPABEHCTBA




2.6

HppaumnonaibHble HEPABEHCTBA

2.7 [TokazarenpHbIC U JIOTAPUPMUIECCKIEC HEPABEHCTBA

2.8 TpuroHomeTpuyeckre HEPaBeHCTBA

2.9 CucremMbl U COBOKYTHOCTH ypaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu

2.11 Martpuia cucTeMsl JUHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULIbl
3 OyHKIMU U TpaduKu

31 OyHkuus, cnocodsl 3amanusg ¢yHkuuu. ['paduk ¢yHknuu. B3aumHo oOpatHble (yHKiuu. YETHbIE W HE4€THBIE (YHKIMH.
' [lepuoanueckue GyHKIUU

39 Ob6nacTh ompeaenaeHuss U MHOXecTBO 3HaueHUM QyHkumu. Hymu dyaxnuu. IlpomexxyTku 3HakomoctossHCTBa. I[IpomexyTku
' MOHOTOHHOCTH (DYHKIIMU. MakCUMyMbl 1 MUHUMYMBI pyHKIIMH. Hanbompiiee n HanMeHbIee 3HaYeHNe GYHKITMN Ha POMEKYTKE

3.3 CrenenHas ¢GyHKIMSI ¢ HaTypaJIbHBIM U 1IeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS n-Oi CTENECHH

34 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

3.6 Touku pazpsiBa. AcumntoTsl rpadukoB (yHkiuil. CBoiicTBa PyHKIMH, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHMs MOCIEA0BATENLHOCTEN

3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemarnueckoro aHanmsa

4.1 [IpousBonnas ¢pynkuun. [Ipor3BoAHbIE 37I€MEHTAPHBIX PYHKIUN

12 [IpumeHenre NTPOU3BOAHONW K HCCIENOBaHUIO (YHKIUH Ha MOHOTOHHOCTh U OKCTpeMyMbl. Haxoxxiaenwe HamOoONbLIEro Hu

HANMMCHBIICTO 3HAYCHUA (I)YHKI_II/II/I Ha OTPEC3KE




4.3 [TepBooOpa3nas. MuTerpan
5 MHoXecTBa U JIOTUKa
5.1 MHuoxecTBO, onepanuu Haj MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpPXHOCTH BpAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOANUYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

VYuebnuk: «I'eomerpus» s 11 xkmacca. Asrop: A.I'. Mepansik, I.A. Homuposckuii, B.b. Ilononckuii, M.C. Sxup

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

byuxo E.B., Mep3nsx A.I'., Homuposckuii JI.A., [Tononckuii B.b.,SAxup M.C. «['eomerpust 11 knacc. bazoBblii ypoBeHb». MeTtoanueckoe
nocobue, M. Berrana-I"pad, 2020r.

3. Innaktuueckuii matepuan «l'eomerpus. 11 knace» byuko E.B., Mep3nsak A.I'., Homuposckuii JI.A., [Tonouckuii B.b.,SIkup M.C., M.
,Benrana — I'pac,2020r.

4. Marematuka. EI'D. [Tpaktuxym. 2020 r. ( aBt. JI./I. Jlanno, M.A. ITonos)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

www. edu - "Poccuiickoe oOpa3oBanue" denepabHBINA MOPTAIL.
www.school.edu - "Poccuiickuii 001ieo0pa3zoBaTenbHbIN MopTat".
www.school-collection.edu.ru/ Exunas xosutekmus 1iudpoBeIX 00pa30BaTeIbHBIX PECYPCOB
www.mathvaz.ru - dochbe IIKOJIBHOTO YYUTENsE MaTeMaTHKU
JlokymeHTanus, paboyue MaTepHalbl sl yIUTeIs] MaTeMaTUKI
www.it-n.ru ""CeTb TBOPYECKHX YUUTeIeH"
www .festival. Iseptember.ru  ®ectuBanb nenarorndeckux uaeu "OTKpbITHIA ypoK"
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