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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET pelleHus 3ajad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO [0 COAEpKaTeNbHbIM JIMHUSM, HO W IO TOoJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIAJIECHUE TEOMETPHUUECCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOYHbIE MHOXECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble WM CKpelluBaroluecs mnpsMble. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM IapaJljIeiIbHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, IPSAMbBIE MapajuleNIbHbIE W NEPHNEHIMKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IleprieHaAUKYIISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. llupammpma: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; NPAaBWIbHASA NPHU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUM B IHpAaMHIAX, MapaJuIeIeNuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU MPHU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU NTOT0OHBIX TEJI.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0béM mapa u miomab chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ BekTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUN T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAITPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYHCAUujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

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

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIEMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOIECcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

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

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M INUCBMEHHBIX TEKCTAaX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXKIEHHS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUPOBATh CBOM JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH II03HABaTEJIbHOW pe(]IeKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUUN
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrniepupoBaTh MOHATUSIMHU: TIAPATUICTIBHOCTh U IEPIECHIUKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOUpas OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHUM, UCTIONB3YSI METOJI CJICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
aJropuTMaM, IPUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOJAbl TIPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKACHHWE TEOMETPHUUECKHUX BEJIMYMH MO 00pa3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TJIOMIAIM MOBEPXHOCTEH MHOIOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANoNaralolMX HECKOJIBKO IaroB PEIIEHUS, €CIIM YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

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

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

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LWJIMUHAP,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHne chepbl ¥ MIOCKOCTH.

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

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
F€OMETPUYECKUX T C TPUMEHEHHEM (DOPMYIL.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH M C MNPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapasuieienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUYECKUX BETUYHMH MO 00pasiaM Wi alropuTMam, IpUMEHsIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBoAMTE HpHUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKd C(HOpMyIHpPOBAHHOW MPOOIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3eioB U TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypchbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 M300pakeHUsT HAa PUCYHKAX: 1 I neziens | Bubmorexa [OK
P pHCYH . CEHTSIOps https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTusa: nepecekaronecs 1 Henensa
2 IJIOCKOCTH, TMepeceKaronInuecs npsamas 1 CEHTSIOps bubamorera LOK
> TI°P B P P https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTD
[TonsiTHs: nepecekarouiuecs
3 IIJIOCKOCTH, TIEPECEKAIONTUECs MpsMast 1 2 nepens | bubmiorexa [IOK
> 1P P CEHTAOPS https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'PaHHUKAMU, 2 "enens
4 n300pakeHue MHOTOTPaHHUKOB Ha 1 CeHTAOpA bubnunoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HavanbsHbie cBenenus o kyoe u
5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 3 nepens bubmmorexa [IOK
P > HX PA3Bep ) ceHTsIOpst |  https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
6 HauansHble cBeneHus 0 Ky0e 1 1 3 Hepens bubmorexa [IOK
4 https://m.edso0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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MIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

CeHTAOpA

TTonsaTue 00 aKCHOMATUYECKOM

7 IIOCTPOEHNH CTEPEOMETPUN: AKCHOMBI 4 mepes bubmmorexa [TOK
P P pH: cenTsOps | https://m.edsoo.ru/Occ5cafe
CTCPEOMETPHUH U CICACTBHS U3 HUX
ITousaTtre 06 aKCHOMaTHYECKOM 4 nenens
8 IIOCTPOEHUH CTEPEOMETPHUN: AKCHOMBI CEHTAOPS bubmmorexa [TOK
P p pHH: p https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS W3 HAX
IlousiTe 00 aKCMOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI I Henens bubmmorexa [TOK
P P prH: OKTS0pA https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTouarre 00 akCHOMaTHYECKOM 1 genens
10 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI OKTAOpS bubmiorexa HOK
P P pHH: P https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHue IpsSIMBIX B 2 Henemns
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, OKTA0pA bubmuorexa [JOK
MapaJiyIeIbHbIC U CKPEIIUBAOIIUECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U 2 Henens
IJIOCKOCTEH B IPOCTPAHCTBE: OKTSIOps
12 napajjielIbHbIE IPSIMBIE B bubmorexa LOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MPSMBIX
[TapannensHOCTh TPSAMBIX U 3 Henens
13 IJIOCKOCTEN B IPOCTPAHCTBE:! OKTAOps bubnuoreka [IOK
[TapamiensHOCTb IPSAMOM U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
3 Henmens bu6mmoreka [JOK
14 VYTl € COHaNpaBICHHBIMU

https://m.edso0.ru/9f4071b9
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CTOPOHAMHU OKTSOpS
15 VYroi Mexay IpsIMBIMU B 4 negens bubnuorexa [JOK
IIPOCTPAHCTBE OKTAGPA https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B 4 negens bubnuoreka [JOK
IIPOCTPAHCTBE OKTAOPs https://m.eds00.ru/2935a9a0
17 [TapamienpsHOCTB IIJIOCKOCTEM: 1 menens bubnuorexa [JOK
TapaJuIeIbHbIe IIIOCKOCTH HOAOPA https://m.edsoo.ru/2e18f255
18 CBoiicTBa napamielbHbIX MIOCKOCTEH e bubmmorexa [JOK
P HOAGP https://m.eds00.ru/e504d656
[Ipocreiimme TpoCTpaHCTBEHHbBIE 2 Henels
19 Gurypsl Ha INIOCKOCTH: TETPAdAp, Kyo HOAOps bubmmorexa LIOK
P  TETPAAP, KYO, P https://m.edsoo.ru/4a28dc02
napaiesIeIIe]|
20 [TocTpoenne ceueHuit 2 Hereis bubmorexa IOK
P HOAGPs https://m.edso0.ru/1d434dof
21 [TocTpoenue ceueHuit S nexens bubmorexa HOK
P HOAGPs https://m.edsoo.ru/ec26fe5d
KonTposnpHas padoTa 1o Teme 3 Hexerst
99 "[IpsiMble ¥ TIIIOCKOCTH B HOSIOps bubnunoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
IlepneHAMKYIAPHOCTD TPSMOM U 4 nenens
23 HH(I))CKO(;[’[TH'}IIIC pneH UK JP;H HbIE H0;16H s Bu6mmorexa LIOK
 TEPHEHIHIYIIAP P https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapaiienbHble U 4 nenenst bubnuorexa [IOK
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NEPIEHIUKYIISIPHBIE K INIOCKOCTH HOSIOpst https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuiebHBIE U 1 menens bubnuorexa [JOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH niexabps https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyIspHOCTH | nepens bubnuorexa [JOK
TIPAMOIA ¥ IIOCKOCTH niexabps https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH 2 menens bubnuorexa [JOK
TIPSIMO#T M TTOCKOCTH nexadps https://m.eds00.ru/79165d15

28 Teopema o npsimoit 2 menens bubnuoreka [IOK
MEPIEHIUKYISIPHON INTIOCKOCTH niexabps https://m.eds00.ru/635c5087

29 Teopema o npsimoit 3 nezens bubnuoreka [IOK
IIePIICHNKYIPHOMN [ITOCKOCTH nexadps https://m.edso0.ru/bd3745¢8

30 Teopema o npsimoit 3 Hepena bubnuoreka [IOK
IIePIEHAUKY/IAPHOM IIOCKOCTH Aiexadps https:/m.edso0.ru/7d18834b
[eprieHAMKyISIp ¥ HAKIIOHHBIE: 4 nenest

31 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, nexaops Et??ir?:riiggllé 3c477d3
PacCTOSHKUE OT MPSAMOI 0 IIOCKOCTH a— '
[eprieHAUKYISAp U HAKIIOHHBIE! 4 menerst

bub. K

32 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, neKaops htI;I SJ_I/I;I;T:;%SS I66fefadd
PacCTOSHKUE OT MPAMOH 0 IIOCKOCTH RS, '
[eprieHAUKYISAp U HAKIIOHHBIE: 3 Hexerst

33 paccTosiHMe OT TOYKH JI0 IIIOCKOCTH, STHBapSI }f?t?p?sj?ljlr?]T::i(si)cI)er:/IZSb7b8e3
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH T '

34 [lepnieHIUKyIIIp 1 HAKJIIOHHBIE: 3 Henens bubnuoreka [IOK

PaCcCTOAHUC OT TOYKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHUE OT MPSAMOU JI0 TUIOCKOCTH STHBapS
35 VYTriael B IPOCTPAHCTBE: YroJl MEXIY 4 nenens bubnuorexa [JOK
MPSIMOM U IIJIOCKOCTBIO AHBAPA https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN yroi 4 Henens bubnuorexa [JOK
JIBYTPAHHOTO YIIa SHBAps https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi 5 Heflens bubnuorexa [JOK
JIBYTPAHHOTO YIJia SHBApA https://m.edsoo.ru/c7¢777ed
[TepneHIUKYIIPHOCTD IIOCKOCTEH: 5 Henmens
38 MIPU3HAK MEPHEHIUKYISIPHOCTU IBYX SIHBaps bubamorexa [JOK
TOCKOCTeH https://m.edsoo.ru/ec3e2da3
[TepieHAMKYASIPHOCTD MIOCKOCTEM: 1 nenenst Bu6 1OK
39 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX deBpans frommorela
ocKOCTe https://m.edsoo.ru/ed9e2a8e
[TepieHAMKYASIPHOCTD MIOCKOCTEM: 1 nenenst
bub OK
40 MPU3HAK MEPIEHANKYIIPHOCTH ABYX deBpans nomotexa L
i https://m.edsoo.ru/ba75dc57
IJI0CKOCTEM
41 Teopema o Tpéx nmepneHAUKYIIpax e bubmmorexa [IOK
P P PP (bespans https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepneHAUKYIIpax o bubmmorexa [JOK
P P PHCHMEYIEP (bespans https:/m.edsoo.ru/52188a7d
43 TeopeMa o0 TpEX MepHeHAUKYISIpax S e Bubmmorexa LIOK
P P PHEHAMIEYIEP (bespans https://m.eds00.ru/9f246736
44 KonTponpHast paboTa o Temam 3 Hexens bubnuoreka [IOK

"[lepneH IUKYISIPHOCTD NPSMBIX U

https://m.edsoo.ru/5b971ef3
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mockocTe" u "YTibl MeX 1y
HPSIMBIMU U TUIOCKOCTSIMU"

beBpans

[loHsiTHE MHOTOTpAaHHUKA, OCHOBHBIC 4 nenens

45 3JIEMEHTBHI MHOTOTPAHHUKA, BBIITYKJIbIE (bespas bubnuorexa [JOK
Y HEBBINYKJIbIE MHOTOTPaHHHKY, https://m.edso0.ru/2d24e873
pa3BEPTKAa MHOIOTPAHHUKA
[Ipu3ma: n-yrosnbHas npu3Ma; rpaHu U 4 "enens

46 OCHOBAHUS IPU3MBL; IIpsIMAst U beBpas bubnnorexa [JOK
HaKJIOHHAsI TPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI TIOBEPXHOCTH MTPH3MBI

47 [Tapannenenunen, npsaMOyroJbHbII 1%4 :GJICJ'ISI bubmuorexa [JOK
napauIesIenuIe]] ¥ ero CBOHCTRA pra https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi mupamMuaa, 1 nenens
IPaHU ¥ OCHOBaHUE MUPaMUJIbI; MapTa

48 61())1<013a51 Y TIOJTHASI HOBSpXHSCTL ’ Bubmmorexa [JOK

B https://m.edsoo.ru/fblcd0a5

MMpaMU/Ibl; TPaBUIIbHAS U yCeuEHHAs
nupamuaa
[IpaBusbHBIE MHOTOTPAHHUKHU: 2 Henens
MOHATHE MPABUIHHOTO MapTa

49 MHOTOI'paHHUKA; TPaBWIbHAS NTPU3Ma bubnuoreka [JOK
U MpaBUIbHAS MUPAMU/IA; TPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuia u
MIPaBUWIIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBLHBIX 2 Henens

50 MII{)ororpaHHI/IKaX: OiTaI)I[p, MapTa bubmiorexa LIOK

https://m.edsoo.ru/a0fdd5bf

JOJIEKAdIP U UKOCADP.

51 CummeTpus B TpOCTPAHCTBE: 3 Henens bubnunoreka [JOK

CUMMCTPUA OTHOCHUTCIIBHO TOYKH,

https://m.edsoo.ru/b9e777d9
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MPSIMOM, TUIOCKOCTH. DJIEMEHTBI MapTa
CUMMETPUHU B TUPAMUIAX,
napajuieNienuIe1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brluncienue 351eMeEHTOB 3 Henend
52 MHOTOI'DAaHHHUKOB: pEOpa, IraroHaIn mapTta bubmmorexa [TOK
P - bebpa, A ’ P https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U 4 nenens
ITOJTHOW MTOBEPXHOCTH MPSMOMI Mapra
53 MPU3MBI, TJIOIAb OCHOBAHHUI bubmmorera [JOK
P > TIOTHAJE | ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOUN MPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H 4 genensa
54 MTOBEPXHOCTH MPABUIILHOM MTHUPAMHUIBI, MapTa bubmuorexa [JOK
TeopeMa O IJIoMAIu OOKOBOM https://m.edso0.ru/5603e30b
MMOBEPXHOCTH YCCUEHHON MUPAMU/IBI
55 KonTtponsHas padoTa o teme 2 menena bubnuoreka [IOK
"MHuororpaHHuku" anpent https://m.edsoo.ru/a95f5c04
2 Henens
bu6mmoreka [IOK
56 IMousttre 00 00BEME
anpesst https://m.edso00.ru/7ad0020b
57 O0BEM TMpaMuUIBI S netes bubmorexa HOK
paMuit anpes https://m.eds00.ru/235171b3
58 O0BEM TUpaMHUIbI S e Bubmiorexa OK
P anpes https://m.edsoo.ru/f47dfefd
.. 4 nenens Bbubnmunoreka IIOK
59 OO0BEM TUpaMuIbI A 1

https://m.edso0.ru/79c¢10312
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arpens

60 O0BEM TUpaMuIbI  nesen bubmorera [JOK
banui anpeii https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI > e bubmmorera [JOK
P anperi https://m.eds00.ru/79853608
62 O0BEM TTPU3MBI > e bubmorera [JOK
P ampet https://m.eds00.ru/1e053890
2 nenens Bu6smoreka [JOK
63 O0né
DM TIPHSME Mad https://m.edso0.ru/482d3f51
64 KonTposbHas paboTa o Teme 2 menens Bu6morexa LIOK
"OOBEMBI MHOTOTPAaHHHUKOB" Mad https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE 3 Henensa
65 cucteMaruzanus 3Haui. [loctpoeHue Mast bubmorexa [TOK
) https://m.edsoo.ru/098bedad
CCYCHHUI B MHOTOTPaHHHKE .
[ToBTOpEeHME, 0600IIEHNE 3 Henens
CUCTEMAaTH3aI[1s 3HAHHA. Mast
66 Brrunciienue paccTosaHUI: MEX Y bubnuorexa [JOK
JBYMSI TOUKaMH, OT TOUKH J0 MPsAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO IUIOCKOCTH, MEXKIY
CKPCIIHUBAIOIIUMHUCS ITPIMBIMU
4 nepens bu6mmoreka [JOK
67 Hrorosas koHTposbHas paboTa Masi httos://m.edsoo.ru/b9146bc0
[ToBTOpEHue, 0600IIEeHNE 4 nenens Bbu6nuoreka LIOK
68 Mas

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/56765e8b
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Beruucienue yrios: Mexay
CKpCHIUMBAOIHUMHUCA ITPAMBIMH,
MEKy IIPSMOU U IIJIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue A op
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOAalh HOBEPXHOCTH 1 I nenens bubnmorexa LOK
P> P CEHTSIOpst https://m.edsoo.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u 2 Henenst
6 bu6moreka [IOK
2 IJIOCKOCTH; KacaTelbHasa MJIOCKOCTh 1 CCHTAOPA
https://m.edsoo.ru/bed12a43
K cdepe; miomaab chepbl
3 N306pakenne chepsl, mapa Ha 1 3 Henens Bu6nuoreka [JOK
mwiockoct. CeueHus mapa CenTA0pA https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD, 4 uenens
4 00pa3yromue MHIHHIPUICCKOM 1 CeHTAOPsI bubnuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast
5 MMOBEPXHOCTb, 00pa3ymolias 1 och; 1 1 menens bubnuoreka [JOK
IIoIIa s OOKOBOM U ITOJIHOU OKTSIOpSI https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha 2 Henens
IIOCKOCTH. Pa3BépTka nunuaapa. OKTSIOpst
6 Ceuenus mUIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK
N P ’ https://m.edso0.ru/016e25eb
napayuiensHON UITN
MEePIEeHIUKYIIPHON OCH IIIUHAPA)
7 KoHnueckas noBEpXHOCTS, 1 3 Henens bubnuoreka [IOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPILKHA
KOHMYECKOW IMOBEPXHOCTH

OKTSIOpst

https://m.edsoo.ru/c94ba09b

Konyc: ocHOoBaHue u BepivHa, 4 nenens
8 006pasyromas 1 0ch; IIOMAIb OKTAOPSI brbamorexa LOK
P yI? N https://m.edsoo.ru/897dd3b2
OOKOBOH | MOJHOH TIOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBaIZI/Iﬂ " (IS)OKZI;;[ | nepens bubmorexa HOK
’ HOSOPsI https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KOHyca Ha MJI0CKOCTH. 2 Henens
Pa3BépTka konyca. CeueHus KOHyca HOSIOPsI
10 (TUTOCKOCTBIO, TMapaJICTIBHON bubmorexa TOK
> 11ap https://m.edsoo.ru/Obdelbe8
OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

1 KoMOuHAaIMs TeN BpalleHus 1 3 Henens Bubmoreka [IOK
MHOTOTPAaHHHKOB HOOP https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO 4 nenens

12 cdepsr; cdepa, BucaHHas B HOSIOpst bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tonsarue 06 00bEMe. OCHOBHBIC 1 menens bubmuoreka [JOK
CBOMCTBa 00BLEMOB TeEN nekaops https://m.edsoo.ru/26a03fb7

14 O0BEM IIUIMHAPA, KOHYCA 2 e bubmorexa HOK

Iq Apa, KOHy zHeKabpst https://m.eds00.ru/5513d87b
3 Hezlena bubmuoreka [JOK
15 O0nBe
PEM apa H IIOMae Cepe! Aexkaops https://m.eds00.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. 4 nenens bubnuoreka [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHONICHUS MEXTy IJIOIIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

neKkaopst

https://m.edso0.ru/810cfleb

3 Henmens

17 KonTposnsHas paboTa o temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI T AHBapa https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MIIOCKOCTH M B 4 nenens Bu6mmoreka [IOK
MIPOCTPAHCTBE AHBApA https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAHUE BEKTOPOB > e bubmorexa HOK
P AHBapA https://m.eds00.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YUCIIO e bubnmorexa [JOK
P (espas https://m.edsoo.ru/dee379eb
Pasznoxenue BekTopa 1o Tpém 2 Henens
bu6mmoreka [IOK
21 HEKOMIUTAHAPHBIM BEKTOPaM. teBpas
https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenne 3amad, CBSI3aHHBIX C 3 Henens
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C (espans bubmmorexa [JOK
P P https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHEBIN METO 4 menmenst
23 1} I/Ip CIICHUH FCOMG”]I;“) WYECKUX heBpast bubmorexa HOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsimoyronpHas cucreMa KOOpAUHAT 1 Hemenst
24 B ipoctpancTBe. KoopauHatsl MapTa bubnnoreka [JOK
BekrTopa. [Ipocreiiune 3anauu B https://m.edso0.ru/48db7058
KOOpJuHaTaxX
Yron mexay Bekropamu. CkajisipHOE 2 nepens bubnuoreka [IOK
25 mapra

MPOU3BCACHUC BEKTOPOB

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



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

Beluncnenue yriioB Mexuy

3 Henens

bubmuoreka [JOK

26 MPSIMBIMU U IJIOCKOCTAMH Mapta https://m.edsoo.ru/8efbe78e
KoHnTpoasHas pabora 1o teme 4 uenens

27 "BeKTophl U KOOpAUHATHI B MapTa brbmmorexa [OK

. https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE U 2 Hemerst

28 cucteMaruzanus 3HaHui. OCHOBHbBIE anpens bubnuorexa [JOK
¢burypsl, GakTel, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IIEHNE U 3 Henens

29 cucrtemaTusanus 3Hanuii. OCHOBHbIE anpens bubmuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHue, 0600IICHNE 1 4 nenens

30 cHCTeMaTH3alus 3HaHui. 3a1aun amnperns bu6mmoreka [IOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHUE, 0600IICHNE 1 5 nenens

31 cUCTeMaTH3alus 3HaHui. 3agaun anpens bu6mmoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHUE, 0000IICHNE 1 3 Hegmens

39 cucrtemaTusanus 3Hanuii. OCHOBHbIE Mapta bubmuoreka [JOK
¢burypsl, GhakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU

33 HroroBas koHTposbHas paboTa 34:,16 o bubmorexa HOK

https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUEe, 0600MIEeHNE U 4 menens bu6mmoreka [JOK



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
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CUCTEMAaTU3alus 3HaHUI

Mas

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yrojl, TpPaHU JBYI'PAHHOTO YTJa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, TPABIIbHBII MHOTOTPaHHUK
27 PacrioznaBaTth OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MMpamujaa, Mpu3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuieIeHIe bl )
29 OmnepupoBaThb HOHATHSMMU: ceKyIas IJIOCKOCTB, CEYEHHE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOIHATh

(BBIHOCHBI€) TUIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU O HpHMOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHNN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOILIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 10100HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, NpeACcTaBIEHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M AIIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MoTyyeHHbIE 3HAHUS Ha IPAKTUKE: aHAJTM3UPOBAThH PeabHbIe
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUN U
TeopeM, arnrnapara ajareOpsl, pelaTh NpaKTHUECKUe 3aJaul, CBA3aHHBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3yloliyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CErMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIIMCaHHbII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHHMS MEXAYy IUIOIAASMHU TOBEPXHOCTEH W
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Y; CTPOUTh CEUEHHUS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TpPeICTaBIECHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpeanojaraloliuX HECKOJbKO IIaroB PELIeHHs, €CJIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHU OHHU

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpaMM, CKAJSIPHOE IIPOU3BEIACHUE  BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, pAacKiIaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METOIbI npu PEHICHUN CTaHIapPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, pacCllO3HABATh MIPOABJIICHUE 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4CHHbIE MOHSTHUS B IIpoOILEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pPEalIbHbIE CUTYaIlMH Ha SI3bIKE T€OMETPHH, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSIMBIE B  MPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJI€CHHBIMU CTOPOHAMHM, VYIrojl MEXAY IMNpAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HAa TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepneHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEePIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MEXAy TMpsSMOH U IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMU/JIBI, IIPpABUJIbHAA W yCC‘-IéHHa}I nupamujia.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa3Jp, AoAeka’ap M ukocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAau

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTb, 00pa3yroliue KOHUYECKOHW MMOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
Iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOLIaAb MOBEpXHOCTU cdepbl. B3anmHoe

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

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'pPaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(I)epa, BIIMCaHHAA B MHOTOTpPAaHHHK, UJIA TCJIO BPAlICHUA

6.6

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

KoHyca. O0BEM 1apa u mIonaab chepsl




[TogoGHple Tenma B mpocTtpaHcTBE. COOTHOIICHUS  MEKIY — IUIOMIAIIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IIPOXOSIILEe Yepe3 BEPILNHY), CEUEHHUs LIapa
Bexrop Ha miockoctu u B mnpocTpaHcTBe. CIOXKEHHE U BBIUMTAHHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH IMOHATHUAMHU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar it OTIMCaHUs PEATbHBIX TPOIIECCOB | SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM II0Ka3aTcCJiICM, CTCIICHb C JIeHCTBUTEIbHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6H0-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOULIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIECKHe IEWCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(MUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMY HA IPOMEXKYTKE, HepepbiBHAsA (GYHKIHMSI, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITO3UIIUH (DYHKIIMI, HAXOJAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapara MaTeMaTH4ecKoro
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTETpana; MPUBOIUTh MPUMEPhIl MATEMATUYECKOTO MOJCIUPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIIeHUH 3a7ad U3 JIPYruX Y4eOHbIX IMPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKEHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa; yMEHHE U3BJIEKaTb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTATUCTUYECKHE [aHHBbIE, B TOM YHUCIIE C INPUMEHEHHEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITUS; YMEHHE BBIYHCISATDH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHATUSIMM:  CIydaiiHas BEJIMYMHA, PpaCIpelelieHUe BEpPOATHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA W3YUEHHBIX paclpelesieHud Juis
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUYETaHUE, TIEPECTaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMenue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIY MPSMBIMH, YrOJI MEXAY MNPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYCa, LWIMHApA, 00BEM KyOa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPENEIeHUsI H3y9aeMbIX (UTYP, BBIIBUTATH TUTIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPSAMOYI'OJIbHAA CHUCTCMA KOOPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIL30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHBII\/'I METO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pacCliO3HaBaTb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTemneHu. JleficTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennass (QyHKIOMS C HATypaJbHBIM W IIeNIBIM TOKaszareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumid. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro ananusa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOOoJbIIero U HaWMMEHBIIETO 3HAYCHHUS (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Oiisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Martemaruka: anre0dpa 1 Hadaiga MaTeMaTH4ecKoro aHaiausa, reomerpus. ['eomerpus, 10-11 kaccsl/
Aranacsa JI.C., Byry3os B.®., Kagomiier C.b. u npyrue, AkuuronepHoe o01iectBo «3maTenscTBo
«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Martemartuka: ajaredOpa 1 Hadyajia MaTeMaTHIECKOro aHanu3a, reomerpusi. ['eomerpus. 10-11 knace.
VYuebuuk. bazoBelit n yriayonéunsiii yposau/ AranacsH JI.C., Byry3os B.®., Kagomiies C.b.,
AxtnonepHoe obriectso "M3narenscro "[IpocBemienue"

I'eometpusi. 10-11 knaccrl. bazoBelit v TpodMIBHBIH YpOBHH. DJEKTpOHHAs (opMa yueOHHKA
I'eomerpusi. CamoctosTenbHbie padoThl. 10 kinacc/Uuenckas M.A.

I'eomerpusi. JJunakruueckue marepuansl. 10 kiace. ba3oblii n npoduibHbI ypoBHH, 3uB b.I.
I'eomerpus. Kontponbabie paboTs! ¥ utorossie TecThl. 10-11 kmace, Muenckas M.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
O0P: "Anreopa. 10-11 kmacc" OO0 "SKmacc"

O0P: "T'eomerpus. 10-11 kmacc" OO0 "SAKmacc"
OO0P: "Eaunblii rocynapcTBeHHBIHN 2k3aMeH 11 kmace. Matematuka" OOO "SAKmacc"

Marematuka. 10 - 11 kmace. Yrayonennsiit ypoBerb. 10 momyneit ®TBHY "MHCTHTYT cTpaTerum
pa3BuTHSA 00pa3zoBaHUs"

O0P "4 cnam EI'D. Cpennee ob1iiee oOpasoBaHue. Y YeOHBIH MOIYIIb 10 PELIEHHUIO TPYIHBIX 3aJaHHI 110
yae6HOMY mpeaMeTy "Martematuka (yrayoneHHsiit yposenb)". 10 - 11 xmaccrr”". AO HU3garenscTBo
"[Ipoceemenue"

Tpenaxep "O6mako 3nanuii". Maremaruka. 10-11 xmace, OOO "®wusukon JIad"

bubmmoTeka 3nmeKTpOHHBIX 00pa3oBaTeNnbHBIX pecypcoB. Anredpa. 10 11 xmacc. Harmsimasie ypokun OO0
"3K3AMEH-ME/IMA"

Beposrrocth u cratuctuka 10-11 OOO "CBEPOBPA30OBAHUE"
Martemaruka. 10 - 11 xknacest TAOY BO MI'TTY

Ludpooit kypc "Anredpa u Hadama Mmatematnaeckoro aHanuza" 10-11 kmacc ®I'AOY JI1O "Akagemus
Munnpocsewenusa Poccun"

Hudporoit kypc "I'eomerpus” 10 -11kmacc PI'AOY AI1O " ®I'AOY JAI1O Axamemus
Munnpocsemenusa Poccun"

Hudporoit kypc "BepostHocts u cratnctuka” 10-11 xirace ®IAOY IO "Akagemus
Mumnnpocsemenusa Poccun"

TecToBbIe yrpaskHeHus 10 anredpe U HayajaM Matemaruyeckoro ananmsa st 10- 11 kmacca OO0
"Vuu.py"






