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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpus» 6a30BOro ypoBHS HJs
oOyuarormmxcss 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepanbHOTO
roCcyJIapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWH, TPEIBABIICMBIX K
MaTEeMaTU4eCKOMy OOpa30BaHUIO, W TPAAUIMA POCCUUCKOTO O0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00€CIIEeYMBACT OBJIAJICHNE KIIFOUEBBIMUA KOMITETCHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYaromIMnXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OO0YCJOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpEeIMETHBIX |
IpEeIMETHBIX PE3yJbTAaTOB OOYYEHHS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOyuaromuxcsi, QopMupoBaHusi (G(yHKIHOHATHHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTuX y4eOHbIX AUCUMIUIMH. PazButre y oOydaronmxcs
NPAaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH W TMPOUCXOXKICHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M HAEAJIBHOr0, XapaKTepe OTPaKCHHS
MAaTEMaTH4YEeCKOW HAyKOW SBIEHUM M MPOLECCOB pPEAJIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOIO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaluxcs, a TakKe KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIEeCTBE.

['eomeTtpust sBisieTcs: OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHusA, TaK KaKk OO0OECHEYMBAET BO3MOXKHOCTb M3YYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBJICHHOCTH, TaK U TYMaHUTapHOI.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE NPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOUYKH JIOTUYECKUX YTBEPKIACHUIMI
B XOJI€ pEIIEHUS TeOMETPHUYECKHX 3a/Jad, YMEHHE BBIIBHTaTh U OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MpPHU PEIICHWH 3a7ad eCTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLMaIbHOro ObITHSA, (opma
OTPaKEHHUSI OKPYXAIOIIEr0o MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M AKTHUBHOTO
npeoOpa3zoBaHus  JeHUCTBUTENBHOCTH. OnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BHUABl YYEOHOM U TPYIOBOH JI€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHATBHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (HopMUPOBAHMS y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIBHOCTH IO MHOTUM HAMPABICHUSM.

[lens ocBoeHuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBoM
ypoBHE 00yueHus — oOImeo0pa3oBarebHOE W OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX T[E€OMETPUYECKUX 3HAHMM U JCHUCTBUI,
cnenuUIHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha IS
0o0y4Yaromuxcsi CPeIHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydarorniuecs: Ha
0a30BOM YypOBHE JOJKHBI OCBOMTH OOIIME MATeMaTHYE€CKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOIUMbIE ISl KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh U3YyUYHUTh T'€OMETpUIO Ooiiee
rIIy0OKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JESTENHHOCTH.

JlocTukeHre 1€ OCBOCHHMSI IPOTPpaMMbl OOECIIEUMBAETCS peIIeHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISFOTCS:

e (opmMupoBaHuEe MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeNax BpalleHUs
KaK O BOKHEHIIMX MAaTEMAaTHUYECKUX MOJENSAX, MO3BOJSIONINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BpaIllCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlad Ha TIOCTPOCHHS Ha M300pa)KEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHWEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccyXJeHUs B XOJI€ PEIICHUS CTePEOMETPUUYECKHX 3adad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYallbHBIX U TBOPYECKHUX CIIOCOOHOCTEMH
oOydJarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJIEI0BATEIBCKHUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYallMsIX M MPU WU3YYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (GOpMyIUpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKUE MOJIENIN, IPUMEHSATh OCBOEHHBII
reOMETPUYECKUN ammapaT Uil pPelIeHUs MPAKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISIETCS BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE WHTYWTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNU Y
y4almxcsi B Kypc€ CTEpPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Co3gaHue oOpaza MHPOBOAMUTCS C OMNOPOM Ha
HarJsgHOCTh, a OIEepUpPOBaHHME O0pa3oM — B YCJIOBHMSIX OTBJIEUEHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozeprKarenbHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmuororpasHukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacripenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSAM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

CopnepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM IO TrojJaM OO0y4YeHHUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIaJIECHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HABBIKAMH OCYIIECTBIISIOCH MOCIIEOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OO0YyYarolMXcs, pacliupss U
yriyosisis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenne reomerpumn orBoaures 2 yaca B Hexemro B 10 kiracce n 1 yac B
Hezeno B 11 kmacce, Bcero 3a iBa rojga ooydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
IapajuleNIbHble W CKpeIMBaroniuecs mnpsMble. [lapannensHOCTs NPAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IMapajulesIbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
[MapAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTD MPSAMON M IUIOCKOCTU. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbBIMH B TNPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apajljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocrteifmue mnpocTpaHcTBeHHBIE (QUTYypBl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; TOCTPOCHUE CEUCHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIIENbHBIE W IEPHEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroja JBYTPAHHOIO  yIJja.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HOpOeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAuKyISAPHOCTh  IUIOCKOCTEM: MPU3HAK  INEPHEHAUKYJSPHOCTH  JBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [lpusma: n-yrosnpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMAasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienunes U ero cpoucrsa. [lupamupma: n-yrojpHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs ¥ MOJHAS MOBEPXHOCTh MUPaMUJIbL; MPABUIIbHAS U
yceu€HHas nHMpaMuAa. OJEMEHTBl NOpu3Mbl W nupaMmunabl. lIpaBunbHbIE
MHOT'OTPAHHMKU: IOHATUE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NpU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYTroJbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadIp ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  OJJEMEHThl CUMMETPHMM B NHpPaMHJIAX, HapaJUiesenunenax,
MIPaBUJIBHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHUKOB: pE&Opa, AuaroHaau, YTJblL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopeMa O Iulomaad yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUIB], TPU3MBI.

[TogoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KUIACC

Tesia Bpalenus

[{umuaapryeckast TIOBEPXHOCTB, oOpazyroriue HUAJTMHIPUYECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECKOW TOBEpXHOCTU. llmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yrlas M OCh;, IUIOMAJb OOKOBOW MW IIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTH. KOoHyc: ocHOBaHME U BeplliiHA, 00Opa3yronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb IMOBEPXHOCTU CheEpBhl.
B3aumHoe pacronoxenue chepsl U TNIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
IJI0IAAb CEepPHI.

N300pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMOuHanun Tem BpalieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsMOYTOJILHOTO TMapajuienenunena v cieactsus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1ioaib cQepsol.

[Togo6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEll.

Ceuenuss mwiuMHApa (TapajulelbHO M TEPNEHAUKYJSIPHO OCH), CEYEHUs
KOHyca (mapaJUyiebHOE€ OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEpUIMHY), CEUCHUS
niapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocT U B ipocTpaHcTBe. CII0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa 1mo TpéM HEKOMILTAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JAeHcTBUM ¢ BekTopaMu. [IpsmoyronpHas cucrtema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YToJl MeExay Bekropamu. CKalApHOE MPOU3BEIECHHUE BEKTOPOB.
Briuncienue yrioB Mexay NpSMBIMUA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METO/I IPH PEIUICHUH T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro MpeaMera
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMU 00yJarOMIErocsl Kak akTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
IMporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLUMAJIbHBIMA HMHCTUTYTAMHA B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM Tpa)KIaHCKOW HICHTUYHOCTH, YBaKCHUS
K MPOLUIOMY U HACTOSIIIEMY POCCUMCKOW MAaTEMATUKU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWKEHUAM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MaTeMaTU4eCKON
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUICKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

JcTeTn4ecKoe BOCIMTaHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM aCIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MATEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TNMHUTaHME, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJisipHas duznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-0370POBUTEIBHON
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  Tpo(EeCcCCHOHATBLHON  NEATETbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPHIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun W peaqu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000Opa30BaHUI0 HA TMPOTSHKEHUH BCEH J>KM3HU, TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpeabl, OCO3HAHHEM TIJOOAIBHOTO XapakKTepa HSKOJIOTHYECKHX MpodJieM;
OpUEHTAIlMel Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHWM Jid penieHus 3ajad B
00JITaCTH  OKPYXKAIOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO TO3HAHUS:_

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAYMMOCTHU JJIs Pa3BUTUS I[IUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBbCKYIO AEATEIHHOCTH
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 0OYYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTpEeNeNeHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA JiE OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMynHUpoBaTh U  MNpPeoOpa3OBBIBATH  CYXKACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacCTHBIC M OOIIHeE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHuss y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHHsS, BBHIOMPATh HauWOoJiee MOAXOIANUNH C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEIEHO CIUTAHHPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTU4ecKOro
o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIIEHUS ¥ BBIBOJBI MO pe3yjIbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPA3BUTHE IPOIECCa, a TaKKe BBIABUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JCPHUITUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a49H;

e BbIOMpaTh HWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbIE  OeUCMBUs,  00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIPUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU UM LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, pelraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JAHAJIOra, OOHapy»UBaTh pazMyUe M CXOACTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUIYAIBHON pabOThI P pelieHNH Y4eOHbIX 3a/1a4; MPUHUMATh IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeenaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIAaTh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNoBBIX (hopmax padboThl (00CYykaeHus1, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATH CIIOCO0 PEIICHUS
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTECH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUIA C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU I[I03HABAaTEJIbHOW pe(deKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJICTh  CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII IIpolmecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSAMMU: NMAPATUICIBHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX
Y TUTOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPACMOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YroJ, TPaHU JABYIPAHHOTO YTia,
pedpo IBYTrpaHHOIO yrjia; JUHEWHBIA Yroyl JABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIBIH
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, MPABUIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TIapaJijIeNIenuIie 1, Kyo).

KnaccuduumpoBarh ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccupukanuyu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIIbHBIE
MHOTOTPAaHHUKU; MPSAMbIEC U HAKJIOHHBIE MPU3MBbI, TapaJUICICIUIIE/Ibl ).

OnepupoBaTh NOHATUSAMU: CEKYyIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

CtpouTh CeuY€HHUs] MHOTOIPAHHUKOB METOJOM  CII€JIOB, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUL
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUECKUX BETMYUH MO 00pa3iiaM WiH
aIrOpuTMaM, TMPUMEHSS U3BECTHBIE AHAIIUTUYECKUE METOJbl MPU PELICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3aJlad Ha BBIUUCICHHE PACCTOSIHUM MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TNpsMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemiath 3a1aun Ha HaxXOXJACHUE TE€OMETPUUYECKUX BEIUYUH 1O o0pasiam Uiu
aIropuTMaM, MOPHUMEHSST HU3BECTHHIE AHAIIUTUYECKUE METONbl MPU PEIICHUH
CTAaHJAPTHBIX ~MATEMATHYECKHMX 3a7Jad Ha  BBIUMCICHUE YIVIOB  MEXKIY
CKPEHIMBAIOIIMMUCS MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMuja) € [puUMEHEeHHueM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IIOIIASIMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETPUS B INPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUECKHUX
3a]1a4, IPEANOIararouX HECKOJIBKO IaroB PeIeHuUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE MNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH IpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HH, pACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAJIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4eckKu CGOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MNOHATHSAMH: LUIUHAPUYECKAs MOBEPXHOCTh, O0Opa3yloliue
HWIMHAPUYECKOM ~ TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LWIMHIAP, KOHYC, chepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM TeNn  BpallleHHS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS.

BbraucasTh COOTHOLIEHHS] MEXIY IJIOAASIMU TOBEPXHOCTEH U 0OBbEMaMu
MOJIOOHBIX TEII.



N3o6paxarh u3yuyaemble (UTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha yepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BBINONHATE OEHUCTBUSA  CIIOKEHMsSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ak0T.

[IpuMeHATH TPaBUIIO NapaJUICICIINAIEAA.

OnepupoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsIpPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsATh reomMeTpuueckue (AKThl I PELIECHUS CTEPEOMETPUYECKUX
3a/1a4, NPEAoIaraoliiX HECKOIbKO I1aroB PEIIEHUs, €CJIM YCIOBUSA PUMEHEHNUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocreiine reoMeTpUyYecKUE 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HaX0JIeHUE F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WiIK aaropuTMam, NpUMeHsIs
M3BECTHBIE METO/IbI IPH PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaMTH IpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HH, PACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh TMONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IIPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4ecKu CQOPMYJIIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoasbnsie | IIpakTuyeckue
n/n NMPorpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubnnoreka [IOK
! Baezennie B cTepeoMeTpHIO 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 ) bubmmoreka [JOK
[TapamienbHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
3 IlepnieHqUKyYIAPHOCTD NPSIMBIX U 12 bub6nuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bu6nmoreka [JOK
4 VYTIuIbl MEXAY IPSAMBIMU U IUNIOCKOCTSMHU 10 1 hitps://m.cdsoo.rw/1¢209¢37
Bbu6nuoreka [JOK
M 11 1
> HOTOTPATHHIH https://m.edsoo.ru/1¢209e37
. bubnuorexa [JOK
6 OOBEMbI MHOTOTPAHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSTHUS U YTJIbI 4 1 brbmmorexa [TOK
P ) ds Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanMmeHoBaHHe pa3aesioB U TeEM nudpoBbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (upp )
NPorpaMmbIl Bcero oOpa3oBaTeJibHbIE
e padoThI padoThI
pecypchl
bubnunoreka [JOK
T 12
¢J1a Bpatiieri https://m.edsoo.ru/1¢209¢37
N bubnuorexa [JOK
2 Obnembt Ten > I https://m.edsoo.ru/1¢209e37
3 BexTopEeI 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa ITOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3als 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoka Kontpoasbnbie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKA, MpsiMasi, TNIOCKOCTb,
npoctpaHcTBo. IIpaBuna
1 N300paKCHHSI HA PUCYHKAX: 1 bubmmorera [JOK
p pucy o https://m.edsoo.ru/aecc77cd
N300paXKeHHUSI TIOCKOCTEH,
napajuIeJIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTHA: nepecekaromuecs
2 MJIOCKOCTH, MEPECEKAIONINECs psiMast 1 bubmmorera I[JOK
> TP p https://m.eds00.ru/2d8a9¢99
U TJIOCKOCTh
[Tonsartus: nepecekarouecs
3 IJIOCKOCTH, MEPECEKAIOIINECs IpsiMast 1 Bubmmorera I[JOK
> 1P p https://m.edsoo.ru/db685¢e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKaMH,

4 n300pa’keHre MHOTOI'PaHHUKOB Ha 1 bu6nuorexa IIOK
PHUCYHKaX, Ha IIPOEKIIHOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauaneHbie cBeeHus 0 KyOe u

5 OupaMue, UX Pa3BEPTKU U MOJIEIIN 1 bubmmorexa LOK

P > 11X Passep ' https://m.edsoo0.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
6 HauanpHbie cBeneHus o Kyoe u 1 bu6mmoreka [IOK




NUpaMUJIE, UX Pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8{fd32

TToustie 00 akCMOMATHYECKOM

7 MOCTPOCHUU CTEPEOMETPHUHN: aKCUOMBI bubmmorexa OK
P p pHi: https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CICACTBUS U3 HUX
IlonsaTne 06 aKCHOMATUYCCKOM
8 ocTpoe cTepeome aKCHO bubmmorexa [OK
IMOCTPOCHUH CT METPHU: HOMBI
p p p https://m.edso00.ru/239c8cb4
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TousiTHe 00 aKCHOMAaTHYECKOM
9 ocTpoe cTepeome aKCHo bubmorexa [OK
IMOCTPOCHUH CT MCTPHU: HOMBI
p P P https://m.eds00.1u/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[ToHsTHE 00 aKCHOMATHYECKOM
10 MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI bu6morexa TIOK
p p PHH: https:/m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anmHoe pacnosioskeHue npsiMbIX B
1 IIPOCTPAHCTBE: NIEPECEKAIOIIMECH, bubnuorexa [JOK
rapajuielibHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520£6
MpsIMbIE
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTEW B IPOCTPAHCTBE:
12 MapajuieIbHbIC MPSIMBIC B bubmorexa TIOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
[TapamienbHOCTB NPAMBIX U
13 MJIOCKOCTEH B IPOCTPAHCTRE: bu6mmoreka [JOK
[TapannenbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrael ¢ coHanpaBJI€HHBIMU bu6mmoreka [IOK




CTOpPOHAMH

https://m.eds00.ru/9f4071b9

VYros Mexay NpsMbIMU B

bu6mmoreka [JOK

15
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6nuoreka [IOK
NPOCTPAHCTBE https://m.edso0o.ru/2935a9a0
17 [TapajieabHOCTB IUNIOCKOCTEN: bu6nuorexa IIOK
HapajuIeIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18255
18 CBoiicTBa napayyieNbHBIX IIOCKOCTEN Bubmmorexa [IOK
P https://m.edsoo0.ru/e504d656
IIpocrerinne MpoCcTpaHCTBEHHBIE
19 (GUrypsl Ha MIOCKOCTU: TETPad Bubmmorexa LIOK
M ) PAIP; https://m.edsoo.ru/4a28dc02
KyO, apasienenumnes
bu6mmoreka [JOK
20 I1 i
OCTPOCHHE CCHCHHIH https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonTponbHas pabota mo Teme
” "IIpsimble U IJIOCKOCTH B bu6nuorexa LIOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IIJIOCKOCTEN"
IleprieHAMKYIAPHOCTD NMPAMOU U
23 HH(I))CKOCTI/I'}II'IG pneH UK IJ)I;[ HbIE Bubmmorexa [IOK
- ICPHICHAMKY AP https://m.edsoo.ru/b19f6a5d
NpsiMbIE B IPOCTPAHCTBE
24 [Ipsambie mapajienbHbIE U bubnuorexa [JOK
MEPIIEHIUKYJIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Tpsimble napasieabHbIe U bub6muoreka LIOK
MEPIEHAUKYJISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyISIPHOCTH bubnuorexa [JOK




MPSIMON U TIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepnesaAuKyISIPHOCTH

bu6mmoreka [JOK

27
MPSIMOU U TUIOCKOCTH https://m.edsoo.1u/79165d15
73 Teopema o npssmoit bubnuorexa LIOK
NEPIEHANKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsamoi bu6nuorexa IIOK
NEPIEHAUKYIJISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuotexa [JOK
MIEPIICHIUKYJISIPHOM TIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKJIOHHBIE:
31 a(iTOSIHI/IeyOT lTjquH O TTIOCKOCTH bu6morexa TIOK
P il ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSAMOM 10 IITIOCKOCTH
[leprienauKymsip U HAKJIOHHBIE:
32 acIZ:TOﬂHHeyOT I;O‘{KI/I 0 TUIOCKOCTH bubmorexa OK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[leprienquKysip U HAKJIOHHBIE!
33 a(f)CTOﬂHI/IeyOT I’[)‘O‘-IKI/I 0 IJIOCKOCTH bubmorexa [OK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[lepnieHauKysip ¥ HAKJIOHHBIE:
34 aciTo;IHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa [TOK
P 'E[ ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM A0 MIIOCKOCTH
15 YTrael B IPOCTPAHCTBE: YIOJI MEXAY bubmuotexa [JOK
MIPSIMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JByrpaHHbIN yToJ1, TMHEUHBIA YroJI bubnuorexa [JOK
JIBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yro, TMHEHHBIN yro bubnuoreka LIOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7c777ed




[leprieHANMKYASAPHOCTD IIIOCKOCTEI:

38 PU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmmorexa LOK
p Up FHEY D By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepneHIUKYIIIPHOCTE IIJIOCKOCTEH
39 I II/I)3HaK neynelli UKYJIAPHOCTH ABYX Eubmorexa IIOK
p vp FHIY D By https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEH
IlepnenIUKYIAPHOCTE MIIOCKOCTEN:
40 i II/I)?;HaK neynelli UKYIISIPHOCTH IBYX Eubmiorexa HOK
p Up FHIY D By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpéX MEepHEHIUKYIIIPAX bubmorexa [IOK
P p P Y IIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa IIOK
p p P AHKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa LOK
p p P AHKYAD https://m.edso0.ru/91246736
KoHTponbHas paboTta 1o Temam
44 "[leprieHAUKYISIPHOCTD NMPSMBIX U bubnuorexa [JOK
mockocTe" u "YTibl MexXIy https://m.edsoo.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"
[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBITYKJIbIE U HEBBLITYKIILIE bubmaorexa LIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas npusma; rpaHu U
46 OCHOBaHUS IPU3MBI; TIpsiMasi U bu6mmoreka [JOK

HAKJIOHHAs MPU3MbL;, OOKOBas U
IIOJIHASI IOBEPXHOCTH MPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapannenenumnen, NpAMOYTroJIbHBII

bubmuoreka [JOK

47 napa’sulesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronpHasi nupammuaa,
IPaHU ¥ OCHOBaHHUE NMUPaMU/IbI;
48 OOKOBas 1 MOJIHAS TIOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MUPAMUJIBL; IPaBUIIbHAS U yCeUEHHAs
nupaMuja
[IpaBunbHBIE MHOTOTPAHHUKHU:
HOHSITUE IPABUIIBHOTO

49 MHOTOTpaHHMKA; MpaBUJIbHAs PU3Ma bubnuorexa LIOK
Y IIpaBUJIbHAs IUPAMUAQA; IPaBUIIbHAS https://m.edso0.ru/074c8865
TpeyrojbHasi MupaMuaa u
IPAaBWIBHBIN TeTpa3ap; KyO
[IpencraBneHue o NpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTa’ap, buommorexa LIOK

https://m.edsoo.ru/a0fdd5Sbf
JOJEKa3Ip U UKOCAIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6nuorexa LIOK
CUMMETPUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajulesenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX
Brruncnenue a3nemMeHTOB

52 MHOT'OI'pPaHHHUKOB: pEOpa, TuaroHasu, Bubmmorexa LIOK

https://m.edsoo.ru/6¢cdbecef
YTJIBI
53 [Tnomans 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK

ITOJTHOM TTOBEPXHOCTH IIPSAMOU
MPU3MBbI, TUIOUIaJb OCHOBAHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU

https://m.edsoo.ru/37d84157




MPSMON MPU3MBbI

[Tnomans OOKOBOI MOBEPXHOCTH U

IIOBEPXHOCTHU IIPABUIIBHOU

bu6moreka [JOK

>4 TTHPAMHIBL, TEOpEMa O TLIOTat https://m.eds00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TTUPAMH/TBI
55 KonTponbhas padota no teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
II
36 onsHe 06 00nEve https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OOBEM mHpamHE! https://m.edsoo0.ru/235171b3
N bubnuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
39 OOBEM npavu b https://m.eds00.1ru/79¢10312
N bu6mmoreka [IOK
60 O6bEM mupamuE! https://m.edsoo.ru/2faadc3f
bubmuorexa [JOK
61 O06BEM TPU3MBI https://m.eds00.ru/7985360
8
N bubnuorexa [JOK
62 OOBEM npH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [{JOK
63 ObBEM npu3MEL https://m.edso00.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [JOK
"O0BbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, 0600IIEHNE bu6mmoreka [IOK




cUCTeMaTu3alys 3HaHuH.
ITocTpoenue ceuenuii B
MHOTOT'PaHHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpeHue, 00001IeHNE
cUCTeMaTu3alus 3HaHuH.

66 Brrancnenue paccTossHMiA: MEXTY | bu6moreka [JOK
JByMsI TOUKaMH, OT TOYKH J0 MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 ITIOCKOCTH, MEXTY
CKPELIMBAIOIINMUCS TPSIMBIMHU
bu6mmoreka [JOK
67 HroroBasi kKoHTpoOIbHAs paboTa 1 hitps://m.edsoo.r/b9 146bc0
[ToBTOpeHmE, 0600MIEHNE
cUCTeMaTu3alus 3HaHUM.
Beluncnenue yrioB: MexIy
68 CKpPEIIMBAIOIIUMHUCS TTPSIMBIMH, 1 bubmorexa [OK

MEX1y TPSMOIl U MJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTIIOB MEXTY
TUIOCKOCTSIMU

https://m.edsoo.ru/56765e8b

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KIIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThl
pecypcsbl
Cdepa u map: ueHTp, paauyc,

1 MaMETP; TUIOIIA/Ib IOBEPXHOCTH 1 Bubmmorexa I[JOK
A P> ez p https://m.eds00.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl u

bu6mmoreka [JOK
2 IJIOCKOCTH; KacaTelbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepbl

3 N3ob6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mwiockoct. CeyeHus 1apa https://m.edsoo.ru/bel5f712
[{ununapuyeckas MOBEPXHOCTb,

4 o0pa3yronue HUIHHIPUIECKON | bubnuorexa [JOK
MOBEPXHOCTH, OCh IWJIMHIPUYECKOMN https://m.eds00.ru/6054b8cl
MOBEPXHOCTHU
Hunmuuap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 oCh; | bu6moreka [JOK
TJI0MIA b OOKOBOM U TTOJTHOM https://m.edso00.ru/188f6216
MOBEPXHOCTHU
N300paxkenne uunuHapa Ha
miockocth. Pa3BépTka nunuuapa.

6 CeueHus IUITUH]T pa (HJ‘IOCKOCTII))IO 1 bubmmorexa I[JOK

. P ’ https://m.edsoo.ru/016e25¢eb
napauieJIbHON WIH
NePIEHANKYISIPHON OCH IIJIMH]IPA)
7 Konunueckas moBepxHOCTb, 1 bu6mmoreka [JOK




00pa3yroIme KOHHIEeCKOU
MOBEPXHOCTH, OCh U BepLINHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KoHyc: ocHOBaHME U BEpPIINHA,

8 oOpa3yro1as 1 ocb; IJI0LAAb bubmmorexa [JOK
pasyiom B; TLoman https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON MOBEPXHOCTH
YceuéHnplii KOHyC: 00pa3yrouye u
9 BBICOTA; OCHOBaIiII/ISI u gonBaﬁ bubmmorexa [IOK
’ https://m.eds00.ru/1468bab3
MOBEPXHOCTh
N3o6pakenne KoHyca Ha
m1ockocTy. Pa3BépTka KoHyca.
CeueHnus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK

10 .

MapaJUIEIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
MJIOCKOCTBIO, TPOXOAIIEH Yepe3
BEPILUHY)

1 KoMOunanwst Ten BpamieHus u bu6muoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCaHHbINA OKOJIO

12 cdepsl; chepa, BIUcaHHAS B bu6muorexa IIOK
MHOTOTPaHHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 [Tonusitue 06 06bEMe. OCHOBHBIE bubnuotexa [JOK
CBOIcTBa 0OBEMOB Tel https://m.edsoo.ru/26a03{b7

N bubnuorexa [JOK
14 06
PEM HHIHRAPA, ROHYCa https://m.edsoo.ru/5513d87b
N but6mmoreka [JOK
15 06
bEM 1apa H IO, Chephl https://m.edsoo.ru/d189bde2
16 [TonoOHBIC TENa B MPOCTPAHCTBE. bu6nuoreka [JOK




CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
IMIOAOOHBIX TET

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

17 KonTponbHas pabota no remam bubnuoreka LIOK
"Tena Bpamenus" u "O0bvemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha nmockocTy U B bu6nuorexa LIOK
NPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CiokeHue ¥ BhIYMTAHHUE BEKTOPOB Bubmmorera I[JOK
p https://m.edsoo.ru/23{4089
20 YMHOX€EHUE BEKTOpa Ha YHCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Pa3znosxeHnne BekTopa 1o TpéM
21 HEKOMILTAHAPHBIM BEKTOPaM bubmmorera [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapasuienenumena
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM NPABUII JEHCTBUH C Bubmmorera [JOK
p P s https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 I I/Ip CLIECHUH reOMef NUYECKUX Bubmmorexa [JOK
PP p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsiMmoyronbHas cuctema
24 KOOpPJIMHAT B MPOCTPAHCTBE. bu6muorexa IIOK
Koopaunats! Bexropa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAMHATaX
)5 VYroa Mexay BEKTOpaMHu. bubnuotexa [JOK
CxanspHoe NPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruucnenue yrioB Mexy bu6moreka [JOK

MMPAMBIMHA U ITJIIOCKOCTAMU

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




KonTtponbHas pabora 1o Teme

bu6mmoreka [{OK

27 "Bekro 00 a 1
KTOpHI | K” PAMHATEL B https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIEHUE 1

)3 cucremaTu3aiys 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpenue, o6o0IIeHNE U

29 cucremaTtu3aius 3HaHui. OCHOBHBIC | bubmuorexa [JOK
Gurypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHnue, 0600IIEeHNE U

30 cHUCTeMaTH3aIlvs 3HaHWH. 3a/1aun | bubmuorexa [JOK
IIJIJAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
perIeHus
[ToBTOpeHnue, 06001IIEeHNE U

31 cHUcTeMaTH3aIlvs 3HaHWI. 3a/1aun | bubmuoreka [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 06001IeHUE U

1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6nuoreka [IOK
¢Gurypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU

but6mmoreka [JOK
33 Hrorosas xon 0 1
TROIBHA paooTa https://m.edsoo.ru/ec24dfc2

14 [ToBTOpenue, o6o0IIEHNE U I bu6nuoreka IIOK

cucTeMaTu3alus 3HaHUui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34




ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

10 KVIACC

Kon

npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 00IIEro 00pa3oBaHUsI

7 I'eomerpus
7.1 OrnepupoBaTh NOHATHIIMU: TOUKA, MPSMast, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX TPHU PELICHUU
' reOMEeTPHUECKUX 3a7a4
73 OnepupoBaTh NOHATHSAMU: MAPAJUIEIBHOCTh W MEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccuduimpoBaTh B3aUMHOE PACIIOJIOKECHHE TPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: IBYI'PAHHBIA yTOJ, TPAaHU JBYTPAHHOIO yIJia,
7.5 pebpo BYrpaHHOTO yriia, JMHEWHBIA YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JBYTPaHHOro yria
76 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKIIBI M HEBBITYKIbII
' MHOTOI'PAHHUK, 3JIEMEHTbl MHOTOI'PAaHHHKA, PABWIbHBIA MHOTOTPAaHHUK
77 Pacnio3naBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumes, Kyo0)
KnaccudummpoBaTh  MHOTOTpaHHUKH, BbIOMpas  OCHOBaHHUS IS
- KiaccupuKanuu  (BBINYKJIBIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' NpaBWIbHbIE MHOTOIPAHHUKH, TMPSMBIE U  HAKJIOHHBIE MPHU3MBL,
napajie’enuneabl)
79 OnepupoBaTh MOHATUSIMU: ceKyuias MJIOCKOCTb, ceyeHue
' MHOTOTPAaHHUKOB
710 OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOTOTPAHHUKOB,
. UCIIOJIb3YSI METOJI CIE0B
7.11 Crpouth ceyeHussT MHOTOTPAHHUKOB METOJIOM CJIEAOB, BBIMOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX UTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHHE T€OMETPUUECKUX BEIMYWH IO 00pasiam
WIM alTOpUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYCCKUE METOIBI MPHU
pelieHur CTaHAAPTHBIX MATeMAaTHYEeCKUX 3aJad Ha BBIYHCIICHHE
PacCTOSIHUN MEXAY ABYMs TOUKaMHU, OT TOYKU JI0 MPSIMOU, OT TOUYKH JI0

IJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HaXOXKJACHHE TEOMETPUUECKUX BEIIMYUH TIO 00pa3iam
WIM alrOpUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHE METObI IMPHU
pelIeHUN CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIUMUCICHUE YTJIOB
MEXy CKPEIIMBAIOIIMMUCS MPSMBIMU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXY IIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Boruncnarte 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMua) ¢ MpuMeHeHueM (GOpMYJ, BEIYUCIATh COOTHOIICHUS
MEXIY MJI0ILA MU MOBEPXHOCTEH, o0BEMaMu MOI00HBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUSI B NPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMETPUH, HEHTP, OCh U IJIOCKOCTH CUMMCTPUHU (I)I/Il"ypbl

7.16

W3Bnekatb, MpeoOpa3oBbIBATh M HHTEPHPETHPOBATH HH(OpMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha

YCpTEkKax U pUCYHKaxX

7.17

HpI/IMeHHTB TeOMETPHUICCKUC (I)aKTBI L peICHUSA CTCPCOMETPHUICCKUX
3aa4, MOpeamojararomux HCECKOJbKO HIaroB pCliCHUA, €CIU YCIOBUA

MIPUMEHEHUs 33aJ]aHbl B IBHOUN (opme

7.18

[IpuMeHsTh MpOCTEHIIUE MPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3aJa4d

7.19

IIpuBoAUTE MpPHUMEpPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HU, paCIIO3HABATH IIPOABJICHUEC 3dKOHOB I'€COMETPHUU B UCKYCCTBC

7.20

[TpuMeHSTH MOJTyuYeHHbBIC 3HAHHS HA TPAKTUKE: aHATU3UPOBATh peallbHbIC
CUTyallud W TPHUMCHATH MH3YUCHHBLIC IIOHATHUA B TIIPOLECCE IIOMCKa
perieHus MaTeMaTHYECKH chopMyITUpPOBaHHOM poOJIEMBlI,
MOZACIINPOBATh PCAJIbHBIC CUTyallUM Ha A3BIKC I'COMCTPHUH, UCCICAOBATH
MIOCTPOCHHBIC MOJICIH C WCIIOJIb30BAaHHEM T€OMETPUYCCKUX IMOHSATHH WU
TeopeM, armapara anredpsl, pemaTh NPaKTUIECKUe 3a/1a4uM, CBA3aHHBIE C

HaXO0XACHUEM I'COMCTPHUICCKUX BCIIMYNH




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATUAMU: HAJTUHAPUUIECKAs IOBEPXHOCTh, 00pa3yroline
6.1 MWIMHAPUYECKONW TMOBEPXHOCTH, LMJIWHIP, KOHUYECKas ITOBEPXHOCTb,
' oOpa3yromme KOHMYECKOH TOBEPXHOCTH, KOHYC, cdepudeckas
TTOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CIIOCOOBI MOTYUEHUS TeJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBarh MOHSATUAMM: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIApPOBOrO CJOS, BHICOTA
IIIApPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI W TUIOIMIAAM TOBEPXHOCTEH TeNn BpalleHHUS,
' TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyIT
OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
6.7 OTMCaHHBIN 0KO0JIO cephl, chepa, BIMUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIeHus
63 BbIuucasTe COOTHOIICHHS MEXIy IUIOMIQJSIMH TOBEPXHOCTEH W
’ 00BEMaMHU ITOTOOHBIX TEN
6.9 N306paxaTts nzyyaemble QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrpinonaHsaTe (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHJI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHus
W3Bnekath, WHTEPIPETUPOBATH W TPEOOPA3OBHIBATH WH(MOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, TMPeACTaBICHHYIO Ha
YEpTEkKax U pUCYHKaX
[IpumeHsITh TEOMETpUUECKUE (PAKTHI ISl PEIICHUS CTEPEOMETPUICCKUX
6.12 3a/1a4, MPEOJIaraloliX HECKOJBKO IIIaroB PEIIeHUs, €CIIH YCIOBHUS
IPUMEHEHUS 33J]aHbl B SBHOU opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTe HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB M
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6T)$ICH$ITI>, KakKHMH CBONCTBAMH OHH

00J1agaroT

6.15

[IpumensTH NpaBuIO Napasuleenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroia Mexay  BCKTOpaMu, CKaJILIpHOC  HPOU3BCACHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts CymMMy BEKTOPOB M IIPOM3BEJCHUE BEKTOPA HA 4YMCIIO, YIOJl
MEXIY BEKTOPaMH, CKAIIIPHOE IPOU3BEACHUE, PACKIAAbIBATL BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3aaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI cucTeMe KOOpAUHAT

6.19

Pemrate HpOCTGﬁLHHC TCOMCTPHUYCCKUC 3aJa4ud Ha MPUMCHCHUC

BEKTOPHO-KOOPAWHATHOT'O METOJa

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUU H
HaXOXXACHUEC I'COMCTPUUCCKHUX BCJIUYHH II0 o6pa3uaM WJINn aJIrOpuTMaMm,
IIPpUMCHAA HN3BCCTHBIC METOJBI npu peIICHUN CTaHOapTHBIX

MaT€MaTUYCCKUX 3aJa4

6.21

[IpumeHsaTh mnpocTelle NporpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3aJ1ayd

6.22

HpI/IBOI[I/ITB MMPUMCPbI MAaTCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u

JKU3HH, paClIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsaTh NONY4YEHHBIE 3HAHWA Ha IPaKTUKE: aHAJIU3UPOBATH
peaspHble CUTyallud W TNPUMEHATh H3Yy4EHHbIE IMOHATHS B IpoLecce
MOHUCKAa pEelIeHUs MaTeMaTu4ecku Cc(HOpMyTUpOBaHHON MpPOOIEMBI,
MOJIETTUPOBATh peaJIbHbIE CUTYallMU Ha SI3bIKE F€OMETPHHM, HCCIIEI0BaTh
HOCTPOEHHBbIE MOJIENIM C HUCIOJIb30BAHUEM T€OMETPUUYECKHX MOHATHHA U
TEopeM, anmnapara ajareopbl, pemaTh IPaKTHYECKUE 3a7aul, CBI3aHHbIE C

HaXO0XACHUEM I'€OMCTPHUICCKUX BEJIIMYUH




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC

Koxa

IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA

I'eomerpus

7.1

OcCHOBHbBIE TOHATUS CTEpEOMETpUH. Touka, HpsiMasl, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMETPUHU U CIICACTBHA U3 HUX

7.2

B3anMHOe  pacnonoxkeHue NpsAMBIX B IPOCTPAHCTBE:  IEPECEKaroluecs,
NapajuleJbHble W  CKpeluBampomuecs npsmele. llapamnensHocTh NOpsAMBIX U
IUDIOCKOCTE B TPOCTPAHCTBE: IApaJUICNIbHBIE MpsIMbIE B MPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MMAPAUICIBHOCTh MPSMOM U IUIOCKOCTH. YTIJIBI €
COHAIIPABJICHHBIMM CTOPOHAaMH, YIOJI MEXAY IpSAMBIMA B IIPOCTPAHCTBE.
[TapanaenbHOCTh IIIOCKOCTEN: NMapajuleIbHble MIJIOCKOCTH, CBOWCTBA MapalIeIbHbIX
mockocteit. [IpocTeitmme npocTpaHCTBEHHBbIE (DUTYpPHI HAa IUIOCKOCTH: TETPadp,

Ky'6, mapajiiCJICImIica, IoCTpOCHUC CEUCHUM

7.3

[lepneHIUKYIIPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MpsIMbIE B
MIPOCTPAHCTBE, MPSMbIE apaJICIbHBIC U IEPICHANKYIJISIPHBIE K IIJIOCKOCTH, PU3HAK
MEPIEeHIUKYISIPHOCTH MIPSIMON U TUIOCKOCTH, TEOPEMA O PSIMOM MepIeHANKYIIPHON
IJIOCKOCTH. YTJbl B TPOCTPAHCTBE: YroJl MEXKIYy MNPSIMOM M IUIOCKOCTHIO,
JIBYTPaHHBIA yTOJI, JMHEWHBIA YroJl JBYrpaHHoOro yria. llepneHaukynsp wu
HaKJIIOHHBIE: PACCTOSHHME OT TOYKU JO IJIOCKOCTH, PAaCCTOSIHUE OT MPSIMOM 10
TJIOCKOCTH, MPOEKIUS (PUTYPBI HA TJIOCKOCTh. [leprneHIuKyIIpHOCTh TUIOCKOCTEH:
MpU3HAK  TMEPHeHAUKYISIPHOCTH  JABYX  Iuiockocteil. Teopema o  Tpéx

NEPIEHIUKYIISIPAX

7.4

[lonsiTie MHOrOorpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHMKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
NpuU3Ma, TPaHU W OCHOBAHHUS NPU3MBI, MpsIMas W HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyroiabHbIA HapayIesIeIHIIe]
u ero coiictBa. [lupamuna: n-yroyipHas nupamMuaa, FpaHd U OCHOBAaHUE ITUPaMUBL,

OOKOBas W IOJIHAA IMOBCPXHOCTh MHUPaMUIbI, IMIPpaBHUJIbHAA U yceqéHHaﬂ MnUupamMujia.




OnemMeHTHl NpuU3Mbl M nUpamuabl. [IpaBuiabHBIE MHOTOTPAHHMKH: IIOHATHE
MIPAaBUJILHOIO MHOIOIPaHHUKA, IIpaBUJIbHAs IpHU3Ma U IpaBUIIbHAs MHUPAMUIA,
MpaBWIbHAs TPEYyrojibHas NMUpaMuaa U MpaBWIbHBIN TeTpasap, KyO. [Ipencrasnenue
O IPAaBWIBHBIX MHOIOTPAHHUKAX: OKTAdJp, AOAEKa’aAp U uKocadapyrue CeueHus

MIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTpaHCTBE: CHMMCETPUA OTHOCHUTCIBHO TOYKH, HpﬁMOI?I,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHH B IMHUPaMUJaX, MapaJlJICICIIUIICAAX, ITPABUJIIbHbIX

MHOT'OrpaHHUKax

7.6

Brruncrienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl [lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHON TOBEPXHOCTH TPSIMOM TPHU3MBI, IUIOMIAH
OCHOBAHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil mipu3Mbl. Ilnomans 60xoBO
MOBEPXHOCTH M TIOBEPXHOCTH IMPAaBWIBHON MNHUpaMHUAbI, TeopeMa O IUIOHIaIn

yceuéHHoi nupamuabl. [lonsarue 06 06béme. O0BEM nUpaMubl, MIPU3MbI

7.7

HO,Z[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTtHomeHHs MCXKAY IUIomaasaMunu HOBCpXHOCTCﬁ,

00BéMaMu TTOO00HBIX TEI

11 KIIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

unuaapuyeckasi MOBEPXHOCTb, 00pa3yroLIie HUINHAPUIECKONH TOBEPXHOCTH, OCh
UWIMHIPUYECKONH TOoBepXHOCTH. Llunuuap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

o0pa3yromias U 0ch, TUIOIIalb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yIolie KOHNYECKOW MOBEPXHOCTH, OCh U BEPIIINHA
KOHMYeCKoN mnoBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, OoOpas3yolas U OcCh,
iomaas OOKOBOM W TOJHOM MOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 0oOpasyromue u

BbICOTA, OCHOBAHUA U OoKoBas INOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIalb MOBEPXHOCTH chepbl. B3aumuoe

PAaCIIOJIOKCHUC C(I)Cp]:l H INNIOCKOCTH, KacaTCjIbHas IIJIIOCKOCTH K C(bepe, miomanab

cthepsl

6.4

N300pakenue Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka muiimHapa U KOHyca

6.5

KomOunanuu Tten BpamieHHss ¥ MHOTOTPAaHHMKOB. MHOIOIpaHHUK, ONUCAHHBIN

OKOJIO C(bepbl, cq)epa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonsatue 06 o0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME

IPSIMOYTOJIBHOTO Mapajulesienunea u ciaeactsus u3 He€. OOBEM  IIMHIDA,




koHyca. O0BEM 1mapa u ionaab chepsbl

[MomoOuple Tema B mpoctpaHcTBe. COOTHONICHHS  MEXKIY  IUIOIIAISIMU

07 MOBEPXHOCTEH, 00bEMaMU MOTIOOHBIX TEJ
6.8 Ceuenuss nuinuHApa (MapauieTbHO W TMEPIEHIUKYJISIPHO OCH), CEYeHHUs KOHyca
' (mapasuienbHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEpIIMHY ), CEUCHHS 1apa
Bekrop Ha mimockoctd M B mpocTpaHcTBe. ClI0KEHHWE W BBIUUTAHHE BEKTOPOB.
6.9 YMHO)eHuEe BeKTopa Ha uyucio. Pas3noxeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mapamnenenunena. Pemenue 3amay, CBsA3aHHBIX €
IIPUMEHEHNEM NIPABUJI ACHCTBUI C BEKTOPaAaMHU
[IpsmoyronbpHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BekToOpa.
6.10 [Ipocreifine 3amaun B KOOpAWMHATAX. YTod MeXIy Bekropamu. CKalsipHOE

IMPOU3BCACHHUEC BCKTOPOB. Breraucnenue YIJIOB MCXKAY HNpPAMBIMU W IIIOCKOCTAMM.

KOOpI[PIH@.THO—BGKTOpHHfI MCETOJ IpHU PCIICHUU I'COMCTPUICCKUX 3a1a1




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
IMPOTPAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM O0CBOCHUSI
NpOBePsSIeMOro OCHOBHOM 00pa30BaTeJIbLHOM NPOrPaMMBbI CPeIHEro 0011ero
TpeGoBaHus o0pa3oBaHus

Brnanenne meromamMu J0Ka3aTelnbCTB, AJTOPUTMAMM DPEIICHHS 3aaad;
yMeHue (opMylIupoBaTh W ONEPUPOBATh MOHSATHSAMH: OIPEIEICHUE,
aKCuoMa, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, 0KA3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSTH UX; YMEHHE (POpMYyITUPOBAThH
0o0paTHOE M IMPOTHBOIOJOKHOE YTBEP)KJIEHHE, IIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJIb30BaTh METOJ MAaTEMaTUYECKOM WHIYKIUU;
IIPOBOJINTH  JIOKA3aTEIbHBIE PACCYXKICHUS TIpU PpENICHUH  3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPaBUWIBHOCTb  PACCYKIEHUH; yMEHHE
ONEPUPOBATH MOHATUAMU: MHOKECTBO, IOJMHOXECTBO, ONEpAallUU HaJ
MHOKECTBAMH; YMEHHME HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
annapar i OIIMCaHMsI pealbHbIX IIPOLIECCOB U SIBJIECHUI U PU PELLIEHUU
3aJa4, B TOM UHCJIE€ W3 JPYruxX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBATh MOHATHAMM: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBATh TIpadbl pPa3TUIHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(l)BI IIpHu pCIICHUHA 3a1a4

2 YMeHHe onepupoBaTh MOHATUAMH: HATypaJIbHOE YHUCIO, LEJIOE YUCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTesieM, KOPEHb HATYPAJIbHOW CTEIIEHU, CTETIICHb
C pauuOHAJIBHBIM  IIOKA3aTENIEeM, CTENEHb C  JICHCTBUTEIBbHBIM
nokaszareiaeM, JorapupM UYMCiIa, CHUHYC, KOCHHYC M  TaHT€HC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOIYJIIO, PAalMOHAIBHOE YHCIIO,
UPPALMOHAJIBHOE  YUCIO,  MHOXKECTBA  HATYpPaJbHBIX,  LEIBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHUCEN, YMEHHUE HCIIOJIb30BAThH
NPU3HAKU JIEIMMOCTH, HaMMEHBIIUN OOLIMH JenuTens M HauMEHbIlee
oOuiee kpaTHOe, alropuT™M EBKiMaa Npu pelieHnu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMU  MO3ULUOHHBIMM  CUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBINOJIHATH BBIYUCIICHHE 3HAUEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO

CTENEHSIMH M Jiorapupmamu, HpeoOpazoBaHUs APOOHO-pALMOHATBHBIX

BLIpa)KeHHfI; YMCHHUC OICPUPOBATH INOHATHAMHU: TOCJICAOBATCIIBHOCTD,




apupMeTHyecKas nporpeccus, reoMeTpudecKas nporpeccus,
OecKOHeUHO yObIBaloIlas TeoOMETpUYecKass MpOrpeccus; yMeHHe
3a/1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIUIEKCHBIE YKCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yuciaa, (¢GopmMa 3aluCH  KOMIUIEKCHBIX 4ucell  (reoMeTpudeckas,
TpUrOHOMETpUYecKass U  aireOpanyeckas); yMeTb IMPOU3BOJHUTH
apudmeTnyecKkue JAEUCTBUA C KOMIUIEKCHBIMH YHUCJIaMU; MPUBOJIUTH
IPUMEpPBl  UCIOJB30BaHUS  KOMIUIEKCHBIX  YHCEN;  OIEpUpOBaTh
HNOHATUAMM: MaTpuma 2x2 u  3X3, onpenenureab  MaTpULbL,

FGOMCTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh MOHATUSAMU: palUOHAJIbHBIE, WPPALMOHAIBHBIE,
NOKa3aTebHbIe, CTEIEeHHBIE, JIorapu(MUYecKkue, TPUTOHOMETPUIECKUE
YPaBHEHH W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HOHATHAMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpaBHEHUH M HEPAaBEHCTB, PAaBHOCUIIBHOCTh
YPaBHEHHI, HEPABEHCTB M CHCTEM; YMEHHE pEIIaTh ypaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; pELIaTh
YPaBHEHHs, HEPABEHCTBA M CHCTEMBl C IIapaMeTpPOM; IIPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHUS MaTeMaTHYECKHX

3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU

VYMeHne onepupoBaTh MOHATHSAMU: (QYHKLUS, YETHOCTh (DYyHKIUH,
HNePUOTUYHOCTh (DYHKIMHM, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIMH, 3KCTpeMyM (QYHKIMH, HauOoJIblllee U HaMEHbIIee 3HaYCHUS
(GYHKLIMU HAa IPOMEXYTKe, HenpepbIBHas (GYHKIIMS, aCUMIITOTHI Tpaduka
¢yHKIMY, TIepBas U BTOpasi MPOU3BOIHAS (PYHKIIUH, TEOMETPHIECKUN U
¢u3nueckuil CMBICT TNPOU3BOJHOM, IepBOOOpa3Has, OIpeaeIEHHBIN
UHTErpal; YMEHHE HAXOOUTh ACUMITOTHI rpaduka (yHKIHMH; yMEHUE
BBIUUCIIATH  NPOU3BOJHBIE CYMMBI, IPOU3BEICHMs, YACTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; YMEHHE HaxOIuTh NPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUI;
YMEHHE UCMOJIb30BaTh MNPOM3BOJIHYIO JUISI MCCIEIOBAHUSA (DYHKIMA,
HAXOJIUTh HAWOOJBIINE M HAWMEHBIIUE 3HAUCHHUsS (QYHKUUH; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAHUEM ammapaTa MaTeMaTHYeCKOTro
aHaJINM3a; TNPUMEHATh IPOU3BOJHYIO JJI HAXOXKJIEHUS HAWIy4dllIero

PEIICHMA B IMNPUKIAJHBIX, B TOM YHCJIC COINHAJIBHO-DKOHOMHWYCCKUX H




bu3MYecKuX 3a7a4ax; HaXOJAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpalia; MPUBOAUTH MPUMEPHl MAaTEMaTHYECKOTO MOJEIUPOBAHHS C

MOMOIIbI0 Tu(depeHITnaTbHBIX YPaBHEHUI

YMenue onepupoBath NOHATUAMHU: Tpaduk GyHKIUM, oOpaTHas
GyHKLIMSA, KOMIO3UIMS (QYyHKUUH, JUHEWHas (YHKIMSA, KBaJpaTHUHAs
GyHKIMS, paioHaabHas byHKIHA, CTEIIEHHAs GbyHKIHA,
TpUroHOMeTpHuyeckre  (QyHKIUM, OOpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMM, TOKa3aTenbHas u JorapudmMuueckas (QyHKIUH, yMEHUE
CTpoUTh rpaduKH W3YYEHHBIX (DYHKIMH, BBINOJHATH MpPeoOpa3oBaHUs
rpa¢uKoB (GYHKIUH, UCTIONB30BaTh TPaPUKH IS U3yUEHHs POLIECCOB U
3aBUCHUMOCTEH, MPHU PEIEHUH 331a4d U3 JIPYrMX YYeOHBIX MpPEIMETOB U
3aJa4 U3 peallbHOW JKU3HU; BBIPaXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOicTBa M rpaduku (QyHKIMNA 7S
pelleHNs ypaBHEHUH, HEPABEHCTB U 3aJau C NapaMeTpaMu; U300paxaThb
Ha KOOPAMHATHOW IUIOCKOCTM MHOXECTBA pEUICHUN YPaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/ladydl Pa3HbIX TUIIOB (B TOM YHCJE Ha
IPOLIEHTHI, A0JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33JJa4l U3 00JIaCTH yNPaBICHUS JIUUYHBIMU U CEMEHHBIMU
¢buHaHCAaMM); COCTaBISATh BBIPAXKCHHS, YPaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBUIO 3a/layH, HUCCJIEN0BaTh IOJYyYEHHOE pEIIEHUuEe U
OIICHUBATh TPABJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIHPOBAThH
pealbHbIE CUTYyallUd Ha SI3bIKE MAaTEMaTUKH;, COCTABIISTH BBIPAKEHUS,
YpaBHEHHS, HEPAaBEHCTBA M HX CHUCTEMBbl MO0 YCIOBUIO 3aJayd,
UCCIIE0BAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM ammapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpeiHEe apuPMeTUYECKoe, MeHaHa,
HauOoJpllleeé M  HaUMEHbLIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO HaboOpa; yYMEHHE H3BJIEKaTh,
UHTEPNPETUPOBATh HMH(OPMAIMIO, TMPEACTaBICHHYIO B TaliMLax, Ha
auarpaMmax, rpagukax, OTpa)xarollyro CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIEHUH; MPEACTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U THarpaMM;
UCCJIE0BATh CTaTUCTUYECKHE JaHHBIC, B TOM YHUCIIE C IPUMEHEHUEM
rpaduYecKux  METOJOB W  DIIEKTPOHHBIX  CPEACTB; rpaduvecKu

HCCJIICA0OBATh COBMCCTHBIC Ha6J'IIO,I[eHI/IH C IIOMOIObKO JHAIrpaMm




paccerBaHMs U JMHEUHOW pErpeccuu

YMeHue omnepupoBaTh MOHSATHUSIMHU: CIYYaWHBIA OMBIT M CIy4YailHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOATHOCTh C HCMOJIb30BaHUEM TIpadUUyecKUX METO/OB; MPUMEHSITh
(bopMyIbl CIIOXKEHHUS U YMHOXKEHHUS BEPOSTHOCTEH, (Gopmymy MonHON
BepOsATHOCTH, hopmyny bepHyrum, komOuHaTopHbIe (PaKTHI M HOPMYIIH;
OLICHUBATh BEPOSITHOCTH pEaNbHBIX COOBITHI; yMEHHUE OINepHUpOBaTh
MOHATUSMU: CIIydaliHas BEJIMYMHA, PACIpPEIEICHUE BEPOSITHOCTEH,
MaTeMaTHYecKoe OXKUAAHHWE, ITUCIEepPCUsi W CTaHAapTHOE OTKJIOHEHHUE
CIy4ailHOH BENWYMHBI, (YHKIUU pachpefeNieHuss ¢ IUIOTHOCTH
PaBHOMEpPHOT0, II0Ka3aTeJIbHOTO W HOPMAaJbHOTO pacIpeleeHHI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeAeNeHuil s
pelIcHrd 3aaa4; 3HAKOMCTBO C IIOHATUAMMU: 3aKOH 60JILH_II/IX YHUCCII,
METOJIbI BBIOOPOYHBIX HCCIIEOBaHUM; yMEHHE MPUBOIUTH TMPUMEPHI
IMPOSABJICHUA 3aKOHAa 60.HBI_I_II/IX YUCClI B IMPUPOIHBIX H 06H.[€CTB€HHI>IX
ABJICHUAX; YMCHUC OIICPHUPOBATH INOHATUAMU: COUECTAHUEC, IICPCCTAHOBKA,
YHCIIO COYETaHHWM, YHUCIO TEepecTaHOBOK; OWMHOM HprOTOHA; yMeHue
NPUMEHITh KOMOMHATOPHBIE (PAKTHI M pacCyKICHUS ISl PELICHHUS 3a7ay;
OILICHUBATh BEPOSATHOCTH peasbHbIX COOBITHIA; COCTaBJISITh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJyYCHHBIA PE3YJIbTAT

YMeHue onepupoBaTh IOHATUSMH: TOYKa, IMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJIA, IUIOCKHHA yTOI,
JBYI'PDAHHBIA yroj, TPEXIPAHHBIA Yroj, CKPELIUBAIOIIMECS IIPSIMBIC,
MapaJUIEIbHOCTh M NEPIEHANKYJIIPHOCTh NMPSMBIX U INIOCKOCTEH, YTOJI
MEXIY MPSAMBIMHU, YOI MEXKIY MHPSAMOW M IINIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSMH; YMEHHE HUCIIOJIb30BaTh IIPU
pelIeHNH 3a1ad U3yueHHbIE (PAKTBI U TEOpPEMbl IJIAHUMETPUH; YMEHHE
OLICHUBAaTh  pa3Mepbl OOBEKTOB OKpPYXKAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTUYECKUE MOJEIU C IOMOIUBI0 TE€OMETPUYECKUX IOHATHA H

BCJIMYHMH, p€IIaTh CBA3AHHBLIC C HUMHW IIPAKTUYCCKHUEC 3a/la4n

10

YMeHue onepupoBaTh HMOHATUSAMU: IUIOLIAAb (QUTYpbl, 00bEM (UTYPBHL,
MHOTOT'PaHHMK, MPAaBUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOIpaHHMKA,
Ky0, mMmapajuienenumnen, npu3Ma, HHpamuna, (uUrypa u HOBEPXHOCTh
BpallleHNs, LUWIMHAP, KOHYC, LIap, cdepa, IUIOMaab cepsl, MIOMAIb

MOBEPXHOCTU MHUPAMUJbI, MPU3MBI, KOHyCa, IWINHApPA, 00bEM KyOa,




IIPSIMOYTOJIBHOTO MapaJuleeuIeaa, MUPaMUAbl, NPU3MbL, LUIUHIpA,
KOHYyCa, Il1apa, pa3sBEPTKA IIOBEPXHOCTH, CEYEHUs KOHyCa M LUIUHAPA,
NapaJuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUWIMHIpPA, KOHYCa,; YMEHHE CTPOUTh CEueHHUe
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAILIEHMS, UX CEYEHHUs, B TOM YHUCJE C IOMOLIBIO MIEKTPOHHBIX CPENICTB;
YMEHHE NPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO
(bopMyIIMpoOBaTh OMpEENICHUsI N3y4aeMbIX (DUTYpP, BBIABUTATh THUIIOTE3bI
O CBOMCTBax W MpPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, OOOCHOBHIBATH MU
ONpoBepraTh MX; YMEHHE IPOBOAUTH Kiaccupukanuio ¢uryp 1o
pa3INyYHBIM TpPU3HAKAM, BBIMNOJIHATH HEOOXOIUMbIE TOTOJIHHUTEIbHBIC

MOCTPOEHUS

11

YMeHue omnepupoBaTh TOHSITHSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajiebHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00Us, TOM00HBIE (QUTYpBI; YMEHHUE
pacrno3HaBaTh paBHbIC W IMOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJb30BaTh T'€OMETPUYECKUE OTHOILICHUS
IpH PEIICHUW 3a7a4; HAXOJIUTh T€OMETPUYCCKHE BEIUYHHBI (IJIHHA,
yroi, IUIOIaAb, OOBEM) MPH pENICHWW 3aJad W3 JPYTHX y4eOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HU, YMEHHE BBIYHCISATH T€OMETPUICCKUE
BEIIMYUHBI (JIMHA, YTOJ, IUIOMAab, OOBEM, IUIONIAAb IOBEPXHOCTH),
UCTIONB3YSl M3Y4YeHHbIE (DOPMYJIBl M METOIBI, B TOM YHCIE: IJIOUIA/lb
MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCa, IIWIMHAPA, TUIOMAIb chepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO TMapajuIe/eNuIe/ia, MTUPAMHIbI, TPU3MBI,
MWIMHApPA, KOHYycCa, Iapa; yMEHWE HaXOAWTh OTHOIIEHHEe OO0BEMOB

MoTI00HBIX (pHUTyp
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YMeHre onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAs CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa Ha YHCIO, Pa3lIOKEHHE BEKTopa Io Oas3ucy,
CKaJISIPHOE TIPOM3BEJICHUE, BEKTOPHOE TMPOM3BEACHUE, Yrol MEKIY
BCKTOpaMHU; YMCHHEC HCIIOJIL30BATh BeKTOpHBIﬁ n KOOpHHHaTHBIﬁ METO/
JUI  pEIIeHWsT TEeOMETPUYECKHX 3a7ad W 3a7ad JAPYruX y4eOHbIX

MPEIMETOB

13

YMmenue BI)I6I/IpaTI> HOI[XOI{?IIHI/If/'I MCTOH JId PCUICHHUA 3adavu,
IMNOHHUMAaHUC 3HAYUMOCTH MATCMATUKKM B H3YUYCHUHU IPUPOIAHBIX H

O6H.[€CTBCHHLIX IMpOoLICcCCOB )41 HBJ’IGHI/If/’I; YMCHHUC  PACIIO3HABATH




IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHME IPUBOJIUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCUHMCKOM H  MHUPOBOMU

MaTEeMaTU4YECKON HayKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Yucna u BBIYUCICHUS

1.1 Harypanbnble u nensie uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell

> Pannonaneupie uncna. OOBIKHOBEHHBIE U JECSATUYHBIE JpOOH, TPOIIECHTHI,
' 0eCKOHEeUHbIE TIEPUOMUECKUE TPooH

13 Apudmernueckuii KOpeHb HaTypaidbHOH cremneHu. [leiicTBus ¢ apudmernaeckumMu
' KOPHSIMHU HaTypaJlbHOMN CTETIEHU

14 Crenenb c 11es1bIM NoKa3zaTesneM. CTeneHb ¢ palMoHaIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEHU

s CuHyCc, KOCHMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynble U HaTypajabHbIC JOrapru(MbI

JleiicTButenbHble uucna. ApUPMETHUECKHE OMNepalud ¢ JeHCTBUTEIbHBIMU
1.7 gucinamu. [IpubnmkEHABIC BRIYUCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobpaszoBanue BhIpaKeHUH

1.9 KommniekcHbie unucna
2 VYpaBHEHUs 1 HEpABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHAIBHBIE YPaBHEHHUS

2.2 HppanuoHanbHble ypaBHEHUS

23 TpuronomeTpuyeckue ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE YPAaBHECHHS

2.5 Lenbie 1 1poOHO-palIMOHATIEHEIE HEPABEHCTBA

2.6 HppaunoHaibHbIe HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA

2.8 TpuroHomeTpuieckre HEpaBeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILIbI
3 OyHKIMU U TpaduKku
11 OyHKUA, cnocoOsl 3amanus (QyHkuu. ['paduk dyskmuu. B3zanmaOo oOpaTHBIE
' ¢ynkuuu. YérHeie u HeuéTHbIe QyHKIMU. [lepuoanueckue GyHKIUN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWid ¢GyHkoun. Hymm  QyHKIum.
19 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MHHAMYMbI ¢yHkiud. HaumOosbliee M HauMeHbIEE 3HAYCHUE
(GYHKINY Ha TPOMEKYTKE
33 Crenennas (GyHKOHMS C HaTypajdbHBIM W IEJbIM moOkKa3areneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS 7-Oi CTENIEHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [ToxazarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB Qynkuumii. CsoiictBa  (QyHKUUH,
' HEMpPEpBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEHN
3.8 ApudmeTrnueckas U reomeTpudeckas nporpeccur. opmMyiia CI0KHBIX POLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinza
4.1 [IpousBonnas Gpynkuuu. [IponsBoaHble 31eMeHTapHBIX QYHKIHUN
[IpuMeHeHre NPOU3BOAHON K HMCCIEIOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxokaeHne HauOoJbIIero ¥ HaMMEHBIIETo 3HAa4YeHUs (QyHKIMH Ha
OTpE3Ke
4.3 IlepBooGpasnas. MuTerpan
5 MHoOkecTBa U JOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpust
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie U TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHuKu




7.4

Tenau IMOBCPXHOCTHU BpalllICHUA

7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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