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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7ad €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 — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHMM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromruecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJWMOCTh B T'€OMETPHYECKHX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTU MUPOBOM KyJIbTYpPHI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHKE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
O BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

 hopMHpOBaHHME YMEHHS PacllO3HABATh HA YEPTEKaX, MOJIEISIX U B PEaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

* OBJIAJICHUE METOJIaMU pEIICHHs 3aJad Ha TMOCTPOCHMS Ha HM300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e hopMHpOBaHME yMEHHS ONEpPUPOBaTH OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 331a4; (OPMHUpPOBAHHE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
pelIeHus CTEPeOMETPUYECKMX 3aJad M 3aJady C [PAKTHYECKUM
CoJepKaHUEM;



e Pa3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKUX CMOCOOHOCTEN OO0ydarouuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHSITUH, 0OBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUH
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
ammapar i perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00yYeHHUS Ha YPOBHE CPEHEr0 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: NApajlyIeibHbIE IIPSAMBIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (UIYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJISIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IIpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOT'PaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAs TPEYroJbHAs IUpaMUIa W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH NPABWIBHOW MUPAMHIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

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

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIuHA, 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.
Bzaumnoe pacrnonoxenue chepsl U IMITIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

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

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX 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.
YMHOXeHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPpaMMbl Yy4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpaKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJ[a B IOCTPOEHHUE YCTONIMBOTO OYTYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

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

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTHUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

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



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 33]1a4 MAaTEMaTHICCKOW HAIPaBIEHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmpl, OCO3HaHHWEM TJ00aTBPHOTO XapakTepa OSKOJOTHYECKHX IpoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 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 MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJIBTYpPOH KaK CPEJCTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKpYMcamwezo  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
YTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHWYHBIC, YaCTHBIE W OOIIueE;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBICHHS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000ILEHNUH;

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIATH epULnThl MHpOpPMALIMK, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIINIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOSITEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEensIMu OOIIEHUs; SCHO, TOYHO, TPAMOTHO BHIPaKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBl,
IpOOJIEMBI, pelacMou 3aa4r, BHICKA3bIBATh HJICH, HAIICIICHHBIC HA TIOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIICIOBAHUS,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHUIYAIbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOI 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ yIETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIMOCO0aMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca ¢
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YIbTAaTOB IEATEIBHOCTH,
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/1ad.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA Yroj ABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

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

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

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

PemaTe 3a/1aun Ha HAXO0XKAECHUE FEOMETPUYECKUX BEJIMYMH 1O 00pas3liaM Uiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

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

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

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

[IpuBOUTE TpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOJE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYTUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs MOBEPXHOCTh, OOpasyromme
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI TMTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnate  00BEMBI M MIIOMIAM  TOBEPXHOCTEH  TeN  BpallCHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

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

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAISIMU MOBEPXHOCTEH W 00BEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

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

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BbIBATH HWH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHIThH, KAKUMU CBOMCTBAMHU OHU 00J1aJ1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

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

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
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 [10Ka3aTelbCTBO MATEMATHUYECKUX OTHOLIEHHM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1aY.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHUS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJIECHUEM F€OMETPUUECKUX BEJIMUHH.
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Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Koutpoabubre | Mpaxriyeckue o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY MIPSIMBIMU U TUIOCKOCTSIMH httos://m.edsoo.ru/1c209637
bu6mmoreka [IOK
> Muororparitici 11 1 https://m.edso0.ru/1c209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yt https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



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

11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
B NPorpamMmbl Bcero Kontpoabnbie | IlpakTiieckue o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypesI
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edso0.ru/1c209¢e37
N bubnuorexa [JOK
006 5 1
bEMBLTET https://m.edso0.ru/1c209e37
BekTope! 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edso0.ru/1c209e37
[ToBTOpeHnue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUCcTeMAaTu3aIys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne TeMa VDoKa Mara uudposbie
n/n P Bcero KonTponnabic | IlpaxTrideckHe U3yUYEeHUsS o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTtpaHcTBo. [IpaBuna
1 M300pakKeHHs HAa PUCYHKAX: 1 bubmorera [IOK
P prey . 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IJIOCKOCTH, TepeCceKaronIuecs 1 bubmorexa [TOK
> Tep B 04.09.2025 | https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, TMePECeKaoIecs 1 bubmorexa HOK
> 1eP B 09.09.2025 | https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOT'PaHHUKAMHU,
M300pakeHue MHOTOTPaHHUKOB Ha bubnnoreka [JOK
4 1
PUCYHKAX, Ha MPOEKIIMOHHBIX 11.09.2025 | https://m.edsoo.ru/a63959ed
gyepTrexax
BxonHast KOHTpoIbHAs
5 paboraHauanbHble cBeIeHHS O KyOe 1 1 bubnuoreka [IOK
U IUPAMHUJE, UX Pa3BEPTKU U 16.09.2025 | https://m.edsoo.ru/b30dff38
Mozenu. CedeHrss MHOTOTPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavanbsHbie cBeieHus 0 Kyoe u

6 MUpaMuIe, UX pa3BEPTKU U MOACTU bubamorexa LOK
PAMIC, VX passep ACTH 18.09.2025 | https://m.edsoo.ru/3d8ffd32

CeycHMsI MHOTOTPAHHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUH U 23.09.2025 | https://m.edsoo.ru/Occ5cafe
CJICJICTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

8 MMOCTPOEHUH CTEPEOMETPHH: bubnuoreka [JOK
aKCHOMBI CTEPEOMETPHU 1 25.09.2025 | https://m.edsoo.ru/239c8ch4
CJICJICTBUS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPUU U 30.09.2025 | https://m.edsoo.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsaTre 06 akCHOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [JOK
AKCUOMBI CTEPEOMETPUU U 02.10.2025 | https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmbIix

1 B IIPOCTPAHCTBE: MEePECEKAIOIINeCs, bubnnoreka [JOK
rapajuieIbHbIE U CKPEIIMBAIOIIHUECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
MJIOCKOCTEHN B IPOCTPAHCTRBE:

12 napasieiabHble 11;) SIMII))IC B bbmmorexa [TOK

P P 09.10.2025 | https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; APaJUICIBHOCTD
TPEX MPSAMBIX



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapamienpHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [{OK

13
[NapannenbHOCTh PSIMOH U 14.10.2025 | https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTIuIbl ¢ COHANPAaBICHHBIMU bubnuorexa [JOK
CTOpPOHAMH 16.10.2025 | https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMHU B bubnuoreka [JOK
MPOCTPAHCTBE 23.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapamiensHOCTB MIIOCKOCTEM: bubnuoreka [IOK
napaiebHbIEe TUIOCKOCTH 06.11.2025 | https://m.edsoo.ru/2e18f255
18 CBolicTBa napauiesIbHbIX bubnuoreka [IOK
IJIOCKOCTER 11.11.2025 | https://m.edsoo.ru/e504d656
H -
o | e e
P  TEIPENPp, 13.11.2025 | https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
20 I S bu6mmoreka [JOK
OCTPOCHEL © 18.11.2025 | https://m.edsoo.ru/1d434dOf
21 [TocTpoenue ceuenuii bubmorexa LIOK
P 20.11.2025 | https://m.edsoo.ru/ec26fe5d
KounTtponbHas pabora no teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npoctpanctse. [lapannensHocTh 25.11.2025 | https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
23 [lepnieHIMKyIAPHOCTD NPSAMOM U bubnuorexa [IOK
MJIOCKOCTH: IEPIEHAUKYIISIPHBIE 27.11.2025 | https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

IIPsIMBIE B IIPOCTPAHCTBE

[IpsiMble napajienbHbIe U

bubmmoreka [{OK

24
MEPIIEHANKYIISPHBIE K TNIOCKOCTH 02.12.2025 | https://m.edsoo.ru/0ac11c95
o5 [IpsimMble nTapajuienbHbIE U bubnuorexa [JOK
MEePIEHIUKYISIPHBIE K TUIOCKOCTH 04.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesuKyIspHOCTH bubnnorexa [JOK
MPSIMOM U TJIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyIspHOCTH bubnnorexa [JOK
MPSIMOM M TUIOCKOCTH 11.12.2025 | https://m.eds00.ru/79165d15
28 Teopema o npsimoit bubnuoreka [IOK
MEPIIEeHANKYIISIPHON TUIOCKOCTH 16.12.2025 | https://m.edso0.ru/635c¢5087
29 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON IITIOCKOCTH 18.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON IITIOCKOCTH 23.12.2025 | https://m.edsoo.ru/7d18834b
[leprienAnKynsAp ¥ HAKIOHHBIE:
31 paccTosiHue OT TOYKHU JI0 bubnuoreka [JOK
IJIOCKOCTH, PACCTOSTHUE OT MPSMOK 25.12.2025 | https://m.edso0.ru/33c477d3
710 IJIOCKOCTH
[leprieHAUKYSAp U HAKIOHHbIE!
39 paccTosiHMEe OT TOUYKH JI0 bubnuorexa [IOK
IJIOCKOCTH, PACCTOSTHUE OT MPSMOK 30.12.2025 | https://m.edsoo.ru/66fefadd
710 IUIOCKOCTH
[leprieHAUKYISAp U HAKJIOHHBIE:
33 paccTossHUE OT TOYKH JO bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 13.01.2026 | https://m.edsoo.ru/a5b7b8e3

A0 IINIOCKOCTH



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10

bu6mmoreka [{OK

34
TUTOCKOCTH, PACCTOSIHHE OT TPSMOMA 15.01.2026 | https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYTriael B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
MPSIMOH U TUIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnnorexa [JOK
JBYTPaHHOTO yriia 22.01.2026 | https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TMHEUHBIN YroJl bubnnorexa [JOK
JIBYTPaHHOTO yriia 27.01.2026 | https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
38 1} I/I:3Ha1i1 neynei UKYJISIPHOCTH bubmorexa OK
P P il Yp 29.01.2026 | https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
39 MPU3HAK TEePIECHIUKYIIPHOCTH bubmorexa [IOK
P P f[ yAp 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
JBYX IUTOCKOCTEH
[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:
40 II I/];I)SHaKH neynefl HUKYJISIPHOCTH bubmorexa HOK
p p f[ yip 05.02.2026 | https://m.edsoo.ru/ba75dc57
JBYX ITOCKOCTEH
41 TeopeMa o TpEX MepICHAUKYIISPAX bubmorexa HOK
P P preRIMI P 10.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHEHANKYIIApax bubmmorexa [JOK
P P preRIMI P 12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHEeHIUKYISIpax Bubmmorexa LIOK
P P PHERIHIYUIP 17.02.2026 | https://m.edsoo.ru/9f246736
44 KonTponpHas paboTa o Temam bubnuorexa [IOK
"[lepneH IMKYISPHOCTD NPSMBIX U 19.02.2026 | https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

mockocTet" u "YTibl MexX 1y
MPSIMBIMU U TUIOCKOCTSIMH"

[ToHsiITHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

45 MHOT'OTPaHHUKA, BBITYKJIbIE U brbmmorexa LOK
24.02.2026 | https://m.edsoo.ru/2d24e873
HEBBIITYKJIBIE MHOTOTPaHHHKH;
pa3BEpTKa MHOTOTPaHHUKA
[Tpu3ma: N-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnnorexa [JOK
HaAKJIOHHAs MPU3MBI; OOKOBas U 26.02.2026 | https://m.edsoo.ru/b4ad63ad
TMIOJTHASI TIOBEPXHOCTH MTPH3MBI
47 [Tapannenenunen, NpsaMOyroJbHbII bubmuorexa [JOK
napaieNIenuIe]l ¥ ero CBOMCTBa 03.03.2026 | https://m.edsoo.ru/8a7be683
[Tupamupaa: N-yroapHas nupaMuia,
I'PaHU U OCHOBAHUE ITUPAMM/IBL;
48 OOKOBAasI U TOJIHASI TIOBEPXHOCTh bubmorexa TOK
05.03.2026 | https://m.edsoo.ru/fblcd0a5
MUPaMU/Ibl; IPaBUIIbHAS U
yced€HHas mupamuia
[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE MPABUIILHOIO
MHOTOI'PaHHUKA; TpaBUJIbHAS bubnuoreka [IOK
49
MpU3Ma M MpaBHJIbHAS MTUPAMHUJIA; 10.03.2026 | https://m.eds00.ru/074c8865
[IpaBUIIbHAS TPEYTOJIbHAS MUPaMUA
U TPAaBWIBHBINA TETpa’ap; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MII;OfOl“paHHI/IKaXZ oiTaanp, Bu6mmorexa LIOK
12.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJeKa3Ip U UKOCaIP.
51 CuMMeTpHs B IPOCTPAHCTBE: bubnuorexa [IOK



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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CUMMETPHSI OTHOCUTEIBHO TOYKH, 17.03.2026 | https://m.edsoo.ru/b9e777d9
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B TUPAMUIAX,
napajuielienuIe/1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brrancnenune 3neMeHTOB
52 MHOTOTI'PaHHHUKOB: pEOpa Bubmrorexa HOK
p - beopa, 19.03.2026 | https://m.edsoo.ru/6cdbecef
JarOHAJTH, yTJTBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOW MTOBEPXHOCTHU MPAMOM
53 MPU3MBI, TJIOMIAb OCHOBAHHUI bubmorexa LOK
P ’ . ’ 24.03.2026 | https://m.edsoo.ru/37d84157
TeopeMa 0 G0KOBOM MOBEPXHOCTH
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTH MPABUIILHON
54 MUPaMHUILI, TEOPEMA O IIJIOIIAIU bubmorexa LOK
P UH > TEOP m g . 26.03.2026 | https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMU/IBI
55 KonTtponpHas padoTa o teme bubnuoreka [JOK
"MHororpaHHuKH" 07.04.2026 | https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 I1 0 00
OIUITHE 0D ODBEME 09.04.2026 | https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
> ObEM nupavi b 14.04.2026 | https://m.edsoo.ru/235171b3
N bubnmuoreka [JOK
>8 O0bEm mupani bt 16.04.2026 | https:/m.edsoo.ru/fA7dfefd
N bubmuoreka [JOK
59
OOnEm mupamu et 21.04.2026 | https://m.edso0.ru/79c10312



https://m.edsoo.ru/b9e777d9
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bu6mmoreka [{OK

60 O0bEm mipamue! 23.04.2026 | https://m.edsoo.ru/2faadc3f
. bubnuorexa [JOK
61 06
PEM TIPHSMEL 28.04.2026 | https://m.edsoo.ru/79853608
. bubnuoreka [JOK
62 06
PEM TIPHSMEL 30.04.2026 | https://m.edsoo.ru/1e053890
. bubnuorexa [JOK
63 06
PEM TIPHSMET 05.05.2026 | https://m.edso0.ru/482d3f51
64 KonTponsHas pabora no teme bubnnorexa [JOK
"O6BbEMBI MHOTOTPaHHUKOB" 07.05.2026 | https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE
65 CUCTEMaTU3als 3HAHUMN. bubnuoreka [JOK
[TocTpoenune ceuenuii B 12.05.2026 | https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE
cUCTeMAaTH3aIys 3HaHUH.
BrrunciieHue paccTosHUI: MEX Y
66 BYMSI TOYKaMH, OT TOUKH JI0 bubmorexa HOK
ABYM . ’ a 14.05.2026 | https://m.edsoo.ru/f7792ba9
MPSIMO¥, OT TOYKH JIO IJIOCKOCTH,
MEX]Ty CKPEITUBAOIIIUMUCS
MPSIMBIMH
bubmuoreka [JOK
67 144 0
TOTORA KOHTPOIRHEN pabota 19.05.2026 | https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o6o0IIEeHNE
CUCTeMAaTH3aIlHs 3HAaHHH.
68 Brluucnenue yrios: Mex bubmmorexa [TOK
JHIOB: o 21.05.2026 | https://m.edsoo.ru/56765e8b

CKPELIMBAIOIUMUCS MPSIMBIMHU,
MEXAY NPSAMOM U INIOCKOCTBIO,
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JBYTPAHHBIX YIJIOB, YIJTIOB MEXIY
IIJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne TeMa VDoKa Mara uudposbie
n/n P Bceero Koutpoabubre | Mpaxruyeckue u3ydyenus | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypesI
Cdepa u map: neHTp, paamnyc,

1 HaMETP; TUIOIIaAb TOBEPXHOCTH 1 brbmmorexa [OK
A b5 IIOTHAL P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u

9 IUIOCKOCTH; KacaTelbHast 1 bu6moreka [IOK
IJIOCKOCTBH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnunoreka [JOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymolas u Och; 1 bubnunoreka [JOK
IUI0IIa(s OOKOBOM U ITOJIHOU https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
mJI0CcKoCTH. Pa3BépTka HMIMHApA.

p P bu6mmoreka [JOK

6 Ceuenus nunuHApa (MIOCKOCTBIO, 1

napasieIbHON nin
MEPIEHIUKYIPHON 0CH

https://m.edsoo0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
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LUUITUHPA)

Konnueckas oBEpXHOCTb,
o0pa3yrInne KOHUIeCKOU

bu6mmoreka [{OK

;
IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 0o0pasyrolas U OCh; IUIOMIAAb bubnmorexa LOK

PASYIO . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€HHbIil KOHYC: 00pa3yromnme u

9 BBICOTA; OCHOBaI—i’I/ISI " goxz};)aﬂ bubmorexa OK
’ https://m.edsoo0.ru/1468bab3

MTOBEPXHOCTh
N306paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsl; cdepa, BUcaHHAS B bubnuorexa [IOK
MHOTOI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

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

N bubnunoreka [JOK

14 O0BEM mIMHIpa, KOHyca 1

https://m.edso0.ru/5513d87b
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bu6mmoreka [IOK

15 O0Bé
BEM mapa 1 1omak chepe! https://m.edsoo.ru/d189bde2
[TogoGHBIE TelIa B TPOCTPAHCTBE.
16 CoOTHOIIIEHUS MEXKTY TLTOIIAASIMHU bubnuorexa [JOK
MMOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
MOJO0OHBIX TEJ
17 KontponsHas pabota no temam bubnuorexa [JOK
"Tena Bpamenus" u "O6bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrosXeHue ¥ BRIUUTaHUE BEKTOPOB bubamorera LOK
p https://m.edso0.ru/23f4f089
20 YMHOXEHHEe BEKTOpa Ha YUCIIO bubnmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM Bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapasnienenunena
Pemenue 3ama4, CBA3aHHBIX C
. . bu6mmoreka [JOK
22 MIPUMEHEHHEM MPABUII JCHCTBUN C
https://m.eds00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
23 II I/IpiI_HGHI/II/I reOMef WYECKUX ! bubmmorexa [JOK
PHP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsmoyronpHas cucreMa
KOOpAWHAT B IPOCTPAHCTRBE.
Pt pocIp bubnmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATAX

https://m.edsoo.ru/48db7058
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YroJ MeXK 1y BEKTOpPAMH.

25 CkansipHO€ MPOU3BEICHUE bubamorexa LOK
P p https://m.edsoo.ru/725effc4

BEKTOPOB

26 Beruncnenue yriioB Mexay bubnuorexa [JOK
MPSIMBIMU U IJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponsnas pabora o teme

27 "BeKTophl ¥ KOOpAUHATHI B brbmmorexa [OK

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

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE U

28 CHUCTEeMaTH3als 3HaHH. bubnuorexa [JOK
OcHoBHbI€ (HUTYpHI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IIEHNE 1

29 CHCTEMAaTH3alLMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTu3alus 3HaHui. 3agaun bubnmuorexka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHUE, 0000IICHNE 1

31 cUcTeMaTH3alus 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHue, 06001IeHNE U

39 CHUCTeMaTH3aIysl 3HaHHM. bubmuoreka [JOK

OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUuun

https://m.edsoo.ru/74b2ad91
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bubnuoreka [IOK

33 Nrorosas koHTpOJIbHAS paboTa 1 https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHUe, 0000MIICHNE U 1 bubnmoreka [JOK
CUCTEMAaTHU3alUs 3HAHNHI https://m.edsoo.ru/f465d10e
OBIIEE KOJJMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICACTBUS M3 HHUX MPH PEIICHUN
reOMETPUYECKUX 3a/1a4
23 OmnepupoBaTh TOHSATHSAMH: TAPALICTBHOCTh W IMEPICHAUKYISIPHOCTD
MPSIMBIX Y INIOCKOCTEN
-4 KnaccugpunupoBaTs B3auMHOE pacloyIOKEHHE NMPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JIBYIPAaHHBIN YroJj, I'paHU JBYIPaHHOIO yria,
7.5 pedpo IBYTpaHHOTO yIila, TUHEHHBIN yroJl IBYTPaHHOTO YIJia, TpajaycHas
Mepa JBYTPaHHOTO yria
_ OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJbI MHOTIOTPaHHMKOB (IIMpaMuia, MpPU3Ma,
IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOTpaHHMKM, BbIOMpas  OCHOBaHUS  JUIs
- g K1accupuKauy  (BBIIYKJIbIE M HEBBINYKJIbIE  MHOTOTPaHHUKH,
NpaBUIbHbIE MHOIOIPAaHHHMKH, HpsAMblE M HAKIOHHbIE IPU3MBI,
napaesenune bl)
29 OmnepupoBaTb MOHATUSAMMU: ceKyIas IUIOCKOCTB, CEUEHHUE
MHOTOI'paHHHMKOB
210 OOBSCHATH  NPUHLUMIBI  MOCTPOCHHMS  CEYEHUHl  MHOTOTPaHHUKOB,
HCIIOJIb3YS] METOJI CJIEI0B
7.11 CTpouTh Ce€YeHUs] MHOTOTPAHHUKOB METOJOM CJEIOB, BBINOJIHATH




(BBIHOCHBI€) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:

BU/J] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HaXOXJICHUC rCOMCTPUIYCCKUX BCIIMYUH I10 06pa3uaM
WK ajdropurMaM, HNpUMCEHAA HU3BCCTHBIC AHAJIMUTUYCCKUC MCETOJbI IIPpU
peICHMU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha BBIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMSA TOYKaMH, OT TOYKHU IO HpﬂMOﬁ, OT TOYKH A0

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemrate 3amaun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BEJIMUMH IO 00Opas3iam
WU aJropuTMaM, MPUMEHSS HM3BECTHHIE AHATUTHYECKHUE METOJIbI IMPHU
pelIeHNN CTaHJIAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYHCIICHHE YTJIOB
MEX/Iy CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKIY MPSMON U TIIOCKOCTBIO,

MCXKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOLIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHueM GopMyJl, BEIUUCISITh COOTHOLIEHUS
MeXAy  IUIOLIAISIMHU MOBEPXHOCTEH, o0bEMamu 1O0JTI0OHBIX

MHOT'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETpPUS B MPOCTPAHCTBE, LEHTpP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh W HMHTEPIPETUPOBATH HHOOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, MPEACTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reoMerpuueckue (akThl sl PELICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEIIoJIaralollluX HECKOJbKO IIaroB peEIIeHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOUM (opme

7.18

[IpumeHsTh TpoCTeiiliue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aaY

7.19

HpI/IBOI[I/ITL MNpUMEPLI MATCMATHUUCCKUX 3aKOHOMepHOCTeI>'I B IIpUPOAC U

JKHU3HH, pACIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATH, TOMyYeHHBbIE 3HAHUS Ha MPaKTUKE: aHAJIU3UPOBATH
peallbHbIE CHUTyallUH W TPUMEHATh HM3y4CHHBIE IOHATHS B IIpOLIECCE
NOMCKAa pelIeHUs] MaTeMaTHYecKH CQPOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETIUPOBATh PEAJIHBIE CUTYallUd HA SI3bIKE T€OMETPHUH, UCCIIENOBATh
IIOCTPOEHHBIE MOJIENIM C HCIIOJIB30BAHMEM I'€OMETPUUYECKUX MOHATHN U

TCOPCM, allrapara anre6pLI, pelaTh MPAKTUYCCKUC 3aa4U, CBA3aHHBIC C




HaXO0XXJACHUCM I'COMECTPUUICCKUX BCINYNH

11 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OmnepupoBaTh MOHATHIMHU: HWIHHIPUIECKas! TOBEPXHOCTh, 00pa3yromme
6.1 HWIAHIPUIECKON TMOBEPXHOCTH, NIHWJIMHIDP, KOHWYECKas IOBEPXHOCTH,
oOpa3ylomue KOHMYECKON  MOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OmnepupoBaTh TOHSATHSAMHU: IIAPOBON CETMEHT, OCHOBAaHHE CErMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbraucnare 00BEMBI M TUIOIMIAIM TIOBEPXHOCTEH TN BpAaIlICHUS,
TEOMETPUIECKUX TEJI C MPUMEHEHUEM (popMyI
OmnepupoBaTh TOHSATHSIMU: MHOTOTPAHHUK, BIIMCAHHBIH B cdepy H
6.7 OTIMCaHHBIN 0K0JIO cheprl, chepa, BIIMCAHHAS B MHOTOTPAaHHUK HIIA TEJIO
BpAIICHHS
6.8 BBIUMCIIATE  COOTHOIICHUST MEXKIY IUIONIAIMU  TIOBEPXHOCTEH U
00BEMaMHU ITOJOOHBIX TET
6.9 N3006paxate uzyuaembie (PUTYpBI OT PYKH U C NMPUMEHEHHEM IPOCTBIX
YepPTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHUCYHKOB IPOCTBIX
6.10 00BEMHBIX (Uryp: BUJA CBEpXY, COOKY, CHM3Y; CTPOUTb CEUEHHUS Tel
BpALCHUS
W3BnekaTh, MHTEPIPETUPOBaTh M NPeoOpa3oBBIBATH WHGPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IPeJICTaBICHHYI0 Ha

yepTekax U pUcyHKax




6.12

[IpumensTh reomMeTprueckue (axKThl JUIS PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, IPEAOJIAralolluX HECKOJIBKO IIAaroB PEIICHUsA, €CIU YCIOBHS

MIPUMEHEHMS 33/IaHbI B sIBHOU (hopMe

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe HGfICTBI/I?[ CJIOKCHHA BCKTOPOB, BLIYUMTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, 06T)$ICH$ITI>, KakKMMH CBOMCTBAMH OHHU

oOmazaroT

6.15

[IpumeHsTh NpaBUiIO Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATUAMU: AOCKAPTOBBI KOOPAWHATBI B MNPOCTPAHCTBC,
BCKTOpP, MOJAYJIb BCEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA,
yroia MeExay BCKTOpaMu, CKaJIApHOC MMPOU3BCACHHUEC  BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOpOB M MpPOW3BEIEHUE BEKTOpPAa Ha YHUCIO, YTroj
MEeXAYy BEKTOpaMH, CKaJIIPHOE MPOU3BEIEHUE, PACKIaIbIBaTh BEKTOP MO

JABYM HEKOJUIMHCAPHBIM BEKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate mpocTeiiive TreoMeTpUYECKHE 3aJadd  Ha [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aa4d Ha J0Ka3aTCiIbCTBO MaTEMaTHYCCKUX OTHOIIICHUM U
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUYHUH I10 06pa3uaM WA aJIropuTMam,
IIPUMCHA HU3BCCTHBIC MCETObI IIpu pE€UICHUN CTaHAAPTHBIX

MAaTEMATUYCCKUX 3aaa4

6.21

[IpumeHsTh mnpocTeiilie NporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

HpI/IBOI[I/ITL INpUMEPLI MATECMATHUUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOAC U

JKHU3HH, pACIIO3HABATDH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpumeHsTh, TONYYeHHbIE 3HAHWSA Ha TMPAKTHKE: aHAIU3UPOBATh
peanbHble CUTyallud M MPUMEHSTh W3Y4YCHHBIE IMOHATHS B IpOLECCce
MOKWCKA pEUICHUS MaTeMaTU4YecKu CHOPMYIUPOBAHHONW MPOOIIEMBI,
MOJEJIMPOBATh PEATbHBIE CUTYallUM Ha SI3bIKE T€OMETPUH, UCCIEN0BaTh
MOCTPOEHHBIE MOJIETN C MCIOJb30BaHUEM T'€OMETPUUYECKUX MOHATHI U
TeopeM, armapara aareOpsl, pemaTh TPaKTHUECKUe 3aa4l, CBI3aHHbIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuH. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  IOCTPOEHHH  CTEPEOMETPHM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosoxkeHHe NpsSMBIX B NPOCTPAHCTBE:  IMepeceKaroluecs,
NapajuleJIbHbIE W  CKpemuBaromuecss npsmele. [lapamiensHOCTh NpsSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajuiebHBIE TMpsSMbIE B  TPOCTPAHCTBE,
MapaIEBbHOCTh TPEX MPSMBIX, MAPAIETBHOCTh MPSIMOM M TJIOCKOCTH. YTIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MeXAy HpsIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJlieIbHbIE MIOCKOCTH, CBOMCTBA MapajlieIbHbIX
mockocTeit. [IpocTeitmme mpocTpaHCTBEHHBIE (DUTYPHI Ha TUIOCKOCTH: TETpa’p,

KyO, mapaJijiesienumnes, NoCTpOeHne CeUeHnn

7.3

[lepneHIUKYIAPHOCTh MPAMON M IUIOCKOCTU: TMEPHEHIUKYISpPHBIE MpPSMBIE B
MPOCTPAHCTBE, NpPSMbIE Mapajjie/ibHble W TMEePHEHAUKYISIPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHAUKYISIPHOCTH MPSMOM M IUJIOCKOCTH, TeopeMa O HpSIMOi
MEPHEeHIUKYIAPHON IMIOCKOCTU. YTJbl B NMPOCTPAHCTBE: YTrOJ MEXIy MPsIMOM U
IUIOCKOCTBIO,  JABYIPAHHBIM  yroji, JIMHEHWHBIA Yroja  JBYTpaHHOTO  yrIJa.
[lepnieHIuKyNAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE OT
MpSIMOM 70 TJIOCKOCTH, MPOEKIMs (Uryphl Ha IIOCKOCTh. [lepneHIuKylIsapHOCTD
IJIOCKOCTEH: MPHU3HAK MEPHEHAUKYISIPHOCTH IBYX IUTIOCKOCTe. Teopema o Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOT'OI'paHHUKA, OCHOBHBIC JJICMCHTBI MHOI'OI'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOI'OI'PAaHHUKH, pa3BépT1<a MHOTOI'paHHUKaA. HpI/I3MaZ N-yroabHas
Inpu3Ma, rpaHu U1 OCHOBAHUA TIPU3MBI, IIpAMasA W HAKIIOHHAA IMPU3MBI, OokoBas u
IIOJIHAaA MOBCPXHOCTDb IIPU3MBI. Hapannenennnen, HpﬂMOYFOJ’ILHHﬁ napaJiieJICIIUIIC A
U €ro CBOMCTBA. HI/IpaMI/IIIaI N-yrojbpHas MMpaMua, rpaHd 1 OCHOBAHUE ITMPAMUIBI,

OOKOBas M IOJIHAs MOBCPXHOCTH MMHUPpaMUIbI, IpaBUJIbHAA U yCC‘-IéHHa}I nupamMmujaa.




OnemMeHTbl NpuU3Mbl M nupamuabl. [IpaBuiibHBIE MHOTOIpDaHHUKU: HOHSTHE
IIPAaBUJIBHOIO MHOIOIPaHHUKA, IIPAaBUJIbHAs IpU3Ma M IIpaBUibHAs IHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAS MMPAMUAA U MPABUIBHBINA TeTpa’p, KyO. [IpencraBienue
O IPaBWIbHBIX MHOIOIPAHHUKAX: OKTa’Ap, NOAEKadJp M ukocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IOPOCTPaHCTBE: CHMMCETpPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHN B MIUPAMHAAX, MapaJlICICIUIICAax, IMPaBUIbHbIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue 371€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yriel. [lnomanb
OOKOBOM TMOBEPXHOCTM U TIOJHOM TIOBEPXHOCTH MPSMON NPU3MBI, IUIOIIA/b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOil mpu3Mel. [lnomans 6okoBoi
IIOBEPXHOCTH M ITOBEPXHOCTH IIPaBUIBHOM IHpaMHUJIbl, TE€OpeMa O IUIOLIAIN

yceuéHHoi nupamupl. [lonarue 06 0o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[TonpoGHble Tena B mpocTpancTBe. COOTHOIICHUS MEX Y IUIOIIAIIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

I'eomerpust

6.1

L[I/IJ'II/IHI[pI/ILIeCKaﬂ IMOBECPXHOCTD, 06pa3y}oume HHHHHHqueCKOﬁ IMOBCPXHOCTH, OCb
HI/IJII/IH,I[pH‘{eCKOﬁ IIOBCPXHOCTH. L[I/IJ'II/IH,I[pZ OCHOBAHHMS M OOKOBas IMIOBCPXHOCTD,

oOpa3yolias 1 o0Cb, IJI0MIa/lb OOKOBOH U MOJIHOMN MOBEPXHOCTH

6.2

Konunueckass moBepxHOCTh, 0OOpa3yrolue KOHUYECKOW IOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKOU moBepxHOocTH. KOHyc: ocHOBaHME U BeplIMHA, 0Opa3yromas
U OCb, IJIONIa/Ib OOKOBOM U MOJTHON MOBEPXHOCTHU. Y CEUEHHBINA KOHYC: 00pa3yromine

X BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Ccdepa u map: ueHTp, paguyc, AMaMeTp, IIoaas NoBepxHocTu chepsbl. Bzanmuoe

PAaCIOJIOKECHUC C(l)epbl H INNIOCKOCTH, KacCaTCJIbHas ITIJIOCKOCTb K cq)epe, miomaiab

cepsl

6.4

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

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUSA W MHOTOI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(I)epLI, cq)epa, BIIMCAaHHAsA B MHOTOTPAaHHHUK, WUJIK TCJIO BPAIICHUA

6.6

[Tonsitne 06 06vEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 oO0BEME




OpSIMOYTOJIBHOTO Tapayienenunena u cieactsus u3 He€. OO0bEM IMIMHApA,

KoHyca. O0BEM 1mapa u miomaab chepsl

[TogoGHple Tema B mpoctpancTBe. COOTHOMIGHUS  MEXKAY  IUIOMIAISIMHU

6.7
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenus uuiuHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEUYCHHS] KOHYCa
(mapanienbHOE OCHOBAHUIO U IPOXOSIILEE YEPE3 BEPILUHY), CEUEHUS 11apa
Bexrop Ha muockoctd U B mpocTpaHcTBe. ClOKEHHE U BBIYMTAHHUE BEKTOPOB.
6.9 YMHOKEHHEe BeKTOopa Ha uucio. PaznojkeHue BekTopa Mo TpEM HEKOMILJIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3agad, CBA3AaHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpsimoyronpHas cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHAThl BEKTOpa.
6.10 [Ipocreiiue 3amaun B KOOpAMHATaX. YTrojl Mexay BekTopamu. CkanspHoe

IIPOU3BECACHUC BCKTOPOB. Brranciaenue YIJI0B MEXKAY MPAMBIMHA W ITJIIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUYECKHUX 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 TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne meromamMu JI0Ka3aTeNbCTB, JITOPUTMAMH PEIICHUS 3ajad,
yMeHue (GopMyIupoBaTb W ONEPUPOBATh MHOHSTUSAMM: OIpEAEICHHE,
aKCHoMa, TeopeMma, CIEICTBUE, CBOWCTBO, IMPHU3HAK, IOKA3aTEIbCTBO,
paBHOCHJIbHBIE POPMYIUPOBKU; IPUMEHSTH UX; YMEHHE POPMYIUPOBAThH
o0paTHOE U TNPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTH MECTOJ MaTeMaTHYEeCKOU UHIAYKIWH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXIACHUA opu pCaHICHUH  3aja4y,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHAMU: MHOXKCECTBO, IMOJMHOXKCCTBO, OIICpAllMM HanQ
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OTIMCAaHUS PEATbHBIX MPOIIECCOB U SIBICHUH U NTPU PEHICHUU
3ama4, B TOM 4YHCIE W3 JPYrUX Y4YeOHBIX TIPEJAMETOB; yMEHHE
OTIEPUPOBATH MOHATUIMH: Tpad, CBA3HBIN Tpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJlaBaTh W ONKCHIBaTh Tpadbl pa3TMUYHBIMU

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

VYmenune OIICPHUPOBATL TMOHATHUAMU: HATYPAJIBbHOC YHCIIO, ICJIIOC 4YHCIIO,
CTCIICHb C LECJIbIM IMOKAa3aTeJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C panroHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHb C HeﬁCTBHTeHBHBIM
IIOKAa3aTcCJICM, J'IOFapI/I(bM qucijia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIa, OCTATOK II0 MOAYJIN, pallMOHAJIBbHOC YHUCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXECTBaA HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBLHBIX YHCCII, YMCEHUC  HCIIOJIb30BATh
IMPU3HAKNU JCINMMOCTHU, HaMEHbBIINH O6H.[I/II71 JACIUTCIIb U HAUMCHBIIICC
06mee KpaTHOC, aJITOpUTM EBknuna Ipu pCHICHUU 3aaa4; 3HAKOMCTBO C
pa3InYHbIMU TNO3MITMOHHBIMH CHUCTCEMaMH CUHCJICHHA, YMCECHUC
BBINIOJIHATh BBIUMCJICHHE 3HAYCHHUH H npeo6pasoBaHH51 BLIpa)KCHI/Iﬁ CcO
CTCIICHAMU U HOFapH(bMaMH, HpCO6p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC ONCPpUPOBATH IMOHATUAMU: TOCICHOBATCIIbHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyIecKas nporpeccus,
OeckOoHEYHO yOBIBAIOIIAs TIEOMETPHYECKas IpOrpeccusi; yMEHHUE
3a/1aBaTh MOCJIEJOBATEIBLHOCTH, B TOM YHCJIE C IIOMOILBIO PEKYPPEHTHBIX
¢dopmynn; yMeHHE ONEpUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJb U apTYMEHT KOMIUIEKCHOTO
gyrcna, (¢GopMa 3amucHd  KOMIUIEKCHBIX —4YHceld (TreoMeTphuecKas,
TPUrOHOMETpHUUYECKass M  anreOpaunyeckas); yMeTb  IPOU3BOJIUTH
apupMeTHIECKre NEUCTBUS C KOMIUICKCHBIMH YHCIAMHU; TPUBOJIUTH
MpUMEpPbl  WCIIOJIb30BAHMS  KOMIUIEKCHBIX  4YMCEJ;  OINEpHpOBAaTh
MOHATHAMM: MaTpuma 2x2 u  3X3, omnpenenurenb  MaTpUIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBarh MOHATHSAMH: pallMOHAIbHbIE, HppallOHAIbHBIE,
MoKa3aTeJabHble, CTETEHHbIE, JIorapu@MHUuecKue, TPUTOHOMETPUUYECKUE
YpaBHEHUS W HEPaBEHCTBA, HX CHCTEMbl; YMEHHE OIEepHUpPOBaTh
MOHATHSIMH: TOXKIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHH W HEPAaBEHCTB, PABHOCUIIBHOCTh
ypaBHEHUH, HEPaBEHCTB M CHCTEM; YMEHHE peliarb YpaBHEHMS,
HEpPaBEHCTBA W CHCTEMbI C IMOMOIIBIO DPA3NIUYHBIX MPUEMOB; pelaTh
yYpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C TapaMeTpoM; MPUMEHATh
yYpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JJISl PEIICHUS MaTeMaTHUYECKHUX

3a/lav U 3aJia4 U3 Ppa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMU: (PYHKLIUSA, UYETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh (YHKIIMHU, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIHMH, HAUOOJIbIIee U HaUMEHbIIEe 3HAYCHHUS
(yHKIIMM HA IPOMEXKYTKE, HETIpEpbIBHAs (DYHKIIMS, aCUMIITOTHI Ipadurka
(GbyHKIMY, TIepBas U BTOpas MPOU3BOJHAS (DYHKIIMH, T€OMETPUUYECCKUI U
(u3nuecKuil CMBICI TPOM3BOAHOM, MEpBOOOpasHas, OMPEAeIIEHHBIH
UHTETpall; yMEHHE HAXOIUTh ACUMNTOTHI Tpaduka (QYHKIUU; yMEHUE
BBIUUCIATh MPOU3BOAHBIE CYMMBI, TPOM3BEACHUS, YacCTHOIO U
KOMIO3UIMHN (YHKIHA, HAXOIUTh ypaBHEHUE KacaTelbHOW K rpaduky
(YHKIMHM; YyMEHHE HaXOJIUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO JJs HCCIeNOBaHUSA (PYHKIUH,
HaXOJWTh HAWOOJNBIINE W HAUMEHBIINE 3HA4eHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C MCIOJIb30BaHHEM alllapara MaTeMaTH4ecKOro

aHaJIn34a; IPUMCHATH MPOU3BOAHYIO JUJII HAXOXACHHUA HAWITYJIICTO




pelIeHus B TPHUKIATHBIX, B TOM YHCIIE COLMUATBHO-IKOHOMHUYECKUX WU
(bu3nuecKkrx 3aJa4ax; HaXOIUTh TUIOMIAN U 00bEMBI (DUTY C TTOMOIIBIO
WHTErpana; MPUBOJAUTH MPUMEPhl MATEMaTUYECKOTO MOJCIUPOBAHUS C

IOMOIIBIO Ar(PepeHIINATBHBIX YPaBHCHUN

YMeHne omnepupoBaTh MOHATHAMHU: Tpaduk ¢GyHKOUH, oOpaTHas
GbyHKIMSA, KOMIO3UIUS (YHKIUH, JTUHEHHas (yHKIWs, KBaJpaTHIHAsS
¢byHKIMS, paroHaibHast GyHKLMS, CTETEHHAs byHKIMS,
TPUrOHOMETpUUECKHe  (PYHKIMH, OOpaTHblE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3zaTenbHass W Jorapudmuueckas (GyHKIMHM;, YyMEHHE
CTpPOUTh TpaUKU H3YYEHHBIX (YHKIUH, BBINOJHATH MPeoOpa3oBaHUS
rpadukoB (GyHKIMHA, UCTIONIB30BaTh IpapUKU IS U3yUEHUS MPOLIECCOB U
3aBUCHUMOCTEH, MIPHU PELIEHUU 3a/a4 U3 JPYrux y4yeOHBIX MPEAMETOB U
3a/1a4 U3 peajbHOM KU3HU; BhIpaXaTh (GOpMyIaMHu 3aBUCUMOCTU MEXY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpaduku GyHKUMH IS
pelleHns ypaBHEHUHN, HEPABEHCTB U 33/1a4 C MapaMeTpamu; U300pakaTh
Ha KOOPJAWMHATHOM IIOCKOCTM MHOXECTBA PEIICHUN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/layd pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha ABM)KEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HaJOTH, 3aJa4i U3 00JacTH YIpaBlICHUS JTUYHBIMU U CEMEUHBIMU
(mHaHCaMM); COCTABJIATH BBIPAXKEHHS, YPAaBHEHHS, HEPABEHCTBA U MX
CUCTEMBbl IO YCIOBHUIO 3a/lauyM, HCCIIENOBaTh MOJIYYEHHOE pELICHUE U
OIICHUBATh MPaBIONOAOOHOCTh PE3YyIbTATOB; YMEHHE MOJEIUPOBATD
peayibHbIE CHUTYallMM Ha SI3bIKE MaTeMAaTHUKH; COCTABJIATH BbIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HUX CHUCTEMbl IO YCJIOBHUIO 3ajayu,
UCCIIeJIOBaTh TOCTPOEHHBbIE MOJETH C HCIOJIb30BAaHUEM ammapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apH(pMeTHUecKoe, MeluaHa,
HauOoJiplllee M  HauMEHbIIEEe  3HAueHWs, pa3Max, JUcCIepcus,
CTaHJAPTHOE OTKJIOHEHHWE YHMCIOBOTO Habopa; yMEHUE W3BIIEKaTh,
UHTEPNPETHUPOBaTh WH(GOPMAIMIO, IPEJICTABICHHYIO B TaOiHMIax, Ha
auarpammax, rpa@ukax, oTpakarollylo CBOMCTBA pealibHBIX IMPOIECCOB
U SBJICHUH; NpPEJCTaBIATh HHMOPMALMIO C TIOMOILIBIO TaOIUI |
qyarpamM; HCCIIEOBaTh CTATUCTUYECKHE JaHHbIE, B TOM 4HCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB W  JBJICKTPOHHBIX CPCACTB,




rpa(imqecxn nucciacgoBarb COBMCCTHBIC Ha6J'IIOI[€HI/I$I C IIOMOIIbIO

JarpaMM pacCeUBaHUs U JIMHEMHON pErpeccuu

YMeHue oInepupoBaTh MOHATHAMU: CIy4alHBIM ONBIT W Cly4ailHOE
coObITHE, BEPOSATHOCTh CIy4yailHOrO0 COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C MCHOJb30BAaHUEM TI'paUueCKUX METOJIOB; MPUMEHSThH
(GOopMyIBI CIOKEHUS M YMHOXXEHHUSI BEpOSITHOCTEH, (GopMyny MOJHON
BEpOATHOCTH, popmyny bepHymnu, komOuHaTopHbIe (PAKTHI 1 POPMYIIHI;
OIICHUBAaTh BEPOSITHOCTH pEAIbHbIX COOBITHH;, yMEHHME OIEpUPOBAThH
NOHATHSAMM: CIIydalHas BEJIMYHMHA, pPacIpeleieHue BEPOSITHOCTEH,
MAaTeMaTHYECKOE OXKUJAHWE, UCIEPCHUs W CTAaHAAPTHOE OTKIOHEHHUE
ClIydallHOM BENWYMHBI, (QYHKIUU pacupefeNeHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, II0KA3aTEIbHOTO W HOPMAJIBHOTO pPacHpeneieHU;
YMEHUE HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pPACHPEICICHUN Ui
pelIeHns 3a/a4; 3HAKOMCTBO C TMOHATUSIMU: 3aKOH OOJBIIMX YHUCEIl,
METO/bl BBIOOPOYHBIX HCCIIEIOBAHUI; YMEHHME NIPUBOJIUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCET B MPHUPOJHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEPUPOBATh MOHATUAMM: COUYETAHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIO TEepecTaHOBOK; OwmHOM HpIOTOHA; ymeHHE
MIPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYXACHUS s pEIIeHUs 3a/1a4;
OLICHUBATH BEPOATHOCTH pealbHBIX COOBITHIA; COCTAaBJIATH

BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOJIYUECHHBIN pe3ynbTat

YMeHue omnepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
OPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yIWa, [JIOCKUH  yrod,
NBYTPaHHBIA yroJl, TPEXTPaHHBIA YroJl, CKpEHIMBAIOIIMECS TMpPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, yrou
MEXAy MPSMBIMH, YroJl MEXAY MPSAMON M IJIOCKOCTBIO, YroJl MEKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXY
IPSIMBIMHU, PACCTOSTHUE MEXKY IJIOCKOCTSIMU; YMEHUE UCIOJIb30BaTh MPU
pellleHnu 3a7ad U3y4eHHbIe (aKThl U TEOPEMbl ITUIAHUMETPHH; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MaT€MaTUYECKHE MOJENH C TOMOIIBI) T€OMETPUYECKHX NOHATUH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3a/]a9n
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YMeHue onepupoBaTh MOHATHAMMU: IUIOIAAbL (GUrypbl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, NMPaBUIbHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHUKA,

KyO, mapajuleienumnesn, Npu3Ma, NUpamuaa, (¢urypa u IMOBEPXHOCTb




BpallCHUs, MIJIUHAP, KOHYC, map, cdepa, momanab chepsl, MmIomaib
MOBEPXHOCTU MMHUPAMHUJIbI, TPU3MBI, KOHYyCa, IWIMHApPA, 00BEM KyoOa,
MPSIMOYT'OJIBHOTO TapaUIeeuIea, MTUPaMHU/Ibl, TPU3MBbI, LWIHHIpPA,
KOHYCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHS KOHyCAa W IWIMHJPA,
napajuieIbHbIe OCH WJIM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromfasicss cdepbl, IUIUHApPA, KOHYCa; YMCHHE CTPOUTh CCUCHUE
MHOTOIpaHHHMKA, U300pakaTh MHOTOTPAaHHUKH, (DUTYPI M TIOBEPXHOCTH
BPAIICHHSI, UX CCUCHHSI, B TOM YHCJIE C TIOMOIILIO JJICKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTH CBOWCTBA T€OMETPUUYECKHUX (PHUTYpP, CAMOCTOSITEIHHO
(bopMyTHPOBATh ONpPEIEIEHUS U3ydaeMbIX (DUTYp, BBIABHTaTh TMITOTE3bI
0 CBOMCTBAaX W MPHU3HAKAX T€OMETPHUECKUX (DUTYP, 0OOCHOBBIBATH MIIH
OMpOBEpraTh HWX; YMEHHE TMPOBOJUTH KIaCCUPHUKAIMIO (GHUTYp IO
pa3IMYHBIM TPU3HAKaM, BBITOJHATh HEOOXOJAMMBIE JIOTOJHUTEIbHBIC

MTOCTPOCHUS
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VYMmenne ONICpHUpOBaATH TIIOHATHUAMU . JIBMKCHUE B IMPpOCTPaHCTBE,
MapajuIeNIbHBIN TTEPEHOC, CHMMETPHS Ha INIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOa00Ms, TMOAO0OHBIE (UTYpPBI; yMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM 4YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPHUECKUE OTHOIICHUS
MpH PEUICHUU 3a/1a4; HAXOJUTh T'€OMETPUYECKUE BEIUYMHBI (IUIHHA,
yroi, IUIOIMAAb, OOBEM) MPH pENICHWH 3aJad W3 JPYruX Y4eOHBIX
NPEMETOB U U3 PEATbHOW KU3HH, YMEHHUE BBIYUCIISATH T€OMETPHUYCCKHEC
BEJIMYMHBI (JJIMHA, YrOJI, IUIONIa[ b, OOBEM, IJIONIAh IMOBEPXHOCTH),
UCTIOJIB3YSl M3yueHHbIC (OPMYJIBI U METOJBI, B TOM YHCIIE: TUIONIA]lh
TIOBEPXHOCTH TTHPAMHU/IBI, IPU3MBI, KOHYCa, IIHJIHMHIPA, IUIOMaIb chepsl,
00béM Ky0a, MPSIMOYTOJILHOTO MapajviesenuIeia, TUpaMUIbl, TPU3MBbI,
IWINHIPA, KOHyca, Iapa; yMEHHE HaxXOJWUTh OTHOIICHHWE OO0BEMOB

o I0OHBIX PuUryp
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YMeHue ONICPpUPOBATH NOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPANHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAMHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKCHHUEC BCKTOpa IIO 6a31/10y,
CKaJIIpHOC TMPOU3BCACHUC, BCKTOPHOC IMPOU3IBCACHUC, YIOJI MCEKAY
BCKTOpaMHU; YMCHUC HCII0JIb30BATh BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOJ
IJId pCHICHUSA TCOMCTPUUCCKUX 3aJlad W 3aJad Apyrux y‘-IC6HLIX

npeaAMETOB
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YMmenue BbIOMpaTh TOAXOMAMIMKA METOJ I pEIICHUs 3a1a4H;
IIOHMMAHHWE 3HAYMMOCTH MAaTEMaTUKU B M3YYCHMM IPUPOJIHBIX U
OOIIECTBEHHBIX MPOIECCOB M  SBICHW; YMEHHE PAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHME IPHUBOIUTH
IpUMEPBl MAaTEMAaTUYECKUX OTKPBITUM POCCHUMCKOM M  MHPOBOU

MaTE€MaTUYECKON HAyKH




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BIYKCICHUS

1.1 Harypanbenblie u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

19 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TIPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOU creneHu. JleiicTBus ¢ apudMeTH4ecKUMHI
' KOPHSIMH HATYPAITbHOU CTETICHH

14 Crenenp ¢ 1enbiM mokazateneM. CTENEeHb ¢ palMOHAIBHBIM  ITOKA3aTeIIeM.
. CBolicTBa CTEIEHU

L5 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI

JlefictBuTenbHbIE YHCTA. ApU(METHUYECKHE OINepalud C JICUCTBUTEIHHBIMH
1.7 yrcnamu. [IpubnuxEHHble BEIYUCICHUS, IPaBUIa OKPYIJIEHUS, TPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUH

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIEC YPABHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppannonaibHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTemMbl ¥ COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMu

211 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaennuTelb MaTPULIbL
3 QOyHKIMH U TpapUKH
31 Oynakius, cnocoObl 3amanus ¢GyHKuH. ['paduk Qysxnum. B3zaumuo oOparHbie
. ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanaeckue QyHKIIH
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢yHknun. Hymm Qyaxmmm.
3.9 [IpoMexxyTku  3HAKOMOCTOSTHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymMbl U MUHUMYMBI ¢QyHKuu. HauOosbliee M HauMeHblllee 3HA4YECHUE
(YHKIMM Ha TPOMEKYTKE
33 Crenennas (QyHKIMS C HATypaJbHBIM M IIE€NbIM TOoKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTotel rpadukoB ¢yHkuuil. CBoiicTBa  (QYyHKUUH,
' HEMpPEephIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTpUUecKas nmporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIe 37IeMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre NPOU3BOAHOM K HCCIEAOBAHUIO (QYHKIMH Ha MOHOTOHHOCTh MU
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoOJIbIIEro U HaMMEHbIIEro 3Ha4eHus (pyHKUHMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus




7.1

@urypsl Ha INIOCKOCTH

7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpalleHUs

7.5 Koopaunats! 1 BEKTOpEI




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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byry3zoB B.®@., Kagomues C.b. u np.

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA

Junaktnueckue Marepuaisl o reomerpuun ais 10-11 kmaccos. b.I'.3uB

PaGouas tepaas no reomerpun aia 10-11 knaccos. B.®d.byry3os, FO.A.I'na3zkos
3agauu nio reomerpun s 7-11 knaccos.b.I'.3uB, B.M.Meiinep, A.I".baxanckuii
Nzyuenune reometpuu B 10-11 knaccax. MeTtoanyeckue peKOMEHIalluU K

yueOHuky. C.M.caaksH, B.®.byTy308B.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://resh.edu.ru, https://edu.skysmart.ru/ https://nsportal.ru/,

https://infourok.ru/, https://multiurok.ru/
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