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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nporpaMMbl 00eclieyuBaeT OBIA/ICHUE KIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYaronXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHbIX NUCHUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M IPOUCXOKIEHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOW HAyKOW SBJICHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK U POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBisieTCsl OAHMM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBanus  AeiicTBuTenbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1E€ATEIBLHOCTH,



SBIISIETCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHusS y 0OyYaroOmuXcsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3zoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcss  4epe3  obOecreyeHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
10 CIIEUATBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOIb30BAaHUEM I'€OMETPHUH.

[IporpaMmMa 1o reomeTpun Ha 0a30BOM YpOBHE WIpeIHA3Ha4YeHa MJis
00yJaromuxcs CpeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUMA
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MAaTeMaTU4YECKHE YMEHHs, CBSI3aHHbIE
CO cHenu(puKol TreoMeTpuH W HEOOXOAMMBIE [JIsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSAX B MIPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lelau OCBOGHMSI IMPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisiroTCS:

e (opMHpOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYpPbl 1 OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAaHHHMKAX M TejaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJISIONINX OMUCHIBAThH
U U3y4aTh pa3HbIe SBICHHS OKPY>KAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX axX, MOJENIIX MU B
pealbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPaIllCHHUS;

e OBJIAJICHUEC METOJIAMU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMHU  PEIIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXKICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3amad C
NPAKTHUYECKUM COJIEPKaHUEM;

e Dpa3BUTUE  MHTEIUIGKTYaJbHBIX U TBOPYECKUX  CIOCOOHOCTEH
oOyuaromuxcs, MO3HABAaTEIbHONH  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATIBHOU I'PaMOTHOCTH, peneBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsIX M NPHU U3YyUYEHUHU IPYIHX Y4YEOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar sl PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATh U OLICHUBATH I1OJYYEHHbIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3aJ]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHU, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YyYAIIUXCA B Kypce CTEPEOMETPUM IPOBOAMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU 0Opazamu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOW Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpauieHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE INMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOUYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasyst MpoYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a nBa roga ooyuenus - 102 y4eOHbIX daca.



COAEPKAHHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh MPSIMOM U IUIOCKOCTH. YTIJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapauiesenume;]; TOCTPOESHUE CEUCHH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: MNPU3HAK  MEPHEHIUKYJISIPHOCTA  ABYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh MTPU3MBL. [Tapannenenurnen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHWE MUPAMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl TMpu3Mbl U nupamMunbl. [IpaBuiibHbBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NMpaBWIbHAs MHPAMUJIa;, MpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIbHBIN
terpasdap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre d71€MEHTOB MHOTOTPAHHUKOB: péEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPAMU/IbI, TPU3MBL.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyroliue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, O0Opa3ylolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromas
U OCb, IUIOMaAb OOKOBOM U TIOJHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IAUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue chepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
JI011a1b ChEepHI.

N300pakeHne Ten BpallleHHs Ha IJIOCKOCTH. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajuienenunena M ciaeAcTBuss u3 He€. OO0bEM UMIMHApA,
konyca. O0BEM mapa u mIomass chepsl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHUS MEXIy IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHapa (TapaJyIebHO W NEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHHUIO M IPOXOJAILEE 4Yepe3 BEpIIMHY), CEYEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTEpU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTHUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, peleHnu, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS;, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamnu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWM BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMYECKOW KYJIbTYPhI, MOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMATLHOM
Cpempl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHHAMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MeATebHOCTH, JTaroB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIU3AIMH; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvnvie  nosmaeamenwvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTE W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOAAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIECHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, NTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaATh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0becneuusarom

copMUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh M (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUA 110
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJIyYEHHBIIN pe3ynbTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Id4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPENCTABIATh  pPE3YyJbTaThl  PEIICHHWS  3aJa4d,  JKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIBHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUM ¢ YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ynbTaTa pelieH!sl MaTEMaTUYECKOH 3a1a4H;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUIEHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEeId U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBLHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYISPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccugumupoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM yrojl ABYTPAHHOIO yTIJia; rpajaycHas Mepa
JBYT'PAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3MA,
NPSIMOYTOJIBHBIN TapaJiyiesienumne, Kyo).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUuU (BBINYKJIble W HEBBINYKJIbIE MHOTOIPAaHHUKH; TPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBICHATH TPUHILIMUIIBI TOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ CJIEJOB.

CrpouTh ceYeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3iiaM Wiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemars 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH IO 00pas3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABl IPU PEIICHUU
CTaHJAAPTHBIX MAaTEMaTHYECKMX 33Ja4 HA BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEX]y
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.



Bbruancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
nupaMuja) ¢ TMpuMEHEHHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IJIOLIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HakThl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAar0B PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHWS HA IMPAKTHUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallud W NPUMEHATb HM3YYEHHBIE IOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITUI U TEOpeM, anmnapara ajareopbl; pemarthb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHNYECKON TOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEpPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMy:I.

OnepupoBaTh MNOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIeHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TE.



N300pakath m3ydaemple (PUTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh NpaBUiIO Napasvieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/T1aHbI B IBHOU (popMe.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WUiIu ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTediMe OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUMEHATh MOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH PEaAJIbHBIC
CUTyallud W IPUMEHATh W3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOCHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUIECKUX TTOHITHI M TEOpEM, amnmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUYMH.
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Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
bu6mmoreka [IOK
1 B 10
BEACHHUC B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimble ¥ MIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps-//m.edsoo.ru/1209¢37
bubmuoreka [JOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1¢209e37
" bubnuotexa [JOK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
P ' P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne ni/mm P Konrpoabnsie = IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 T 12
18 BpatleruA https://m.edsoo.ru/1¢209¢37
N bubmuoreka [{OK
2 1
OonEmbt Ten > https://m.edsoo.ru/1¢209e¢37
bubnuoreka [{OK
3 B 10 1
€KTOPbI U KOOPJAUHATHI B MPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600mEeHNE, 7 | bu6numoreka LIOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'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 IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie | IlpakTHueckue
n/n Bceero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBuna
bubnunoreka LIOK
1 M300paKeHUs Ha PUCYHKAX: N300paKeHUsI 1
. https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapalieIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, | bubnnoreka [JOK
IEPECEKAIOIINECS TIPAMAst U TIOCKOCTH https://m.edsoo.ru/2d8a9c¢99
3 [TonsTus: mepecekaronuecs MiIOCKOCTH, | bubnnorexa [JOK
IEPECEKAIOIINECS TIPAMAst U TIOCKOCTH https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
bu6nmorexa LIOK
4 n300pakeH1e MHOTOIPaHHUKOB Ha 1
https://m.edso00.ru/a63959%ed
PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEIKAX
HauansHubie cBenenus o kyOe u mupamuie,
5 HuX pa3BEéPTKU U Moaenu. CeueHus 1 bubmmorexa OK
P p ’ https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHUS 0 KyOe U mupaMuie
6 HUX Pa3BEPTKU U MOJEIHU éequHﬂp , 1 bubmmorexa OK
p p ’ https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUHU
bubnunorexa LIOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1

CICOCTBUA U3 HUX

https://m.edsoo.ru/Occ5céfe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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Ilonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

8 CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPUM U bubmmorexa [IOK
P pHHL: P P https://m.edsoo.ru/239¢8cb4
CJIEACTBUS U3 HUX
[TonsiTHEe 006 aKCMOMATHUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPUH U bubmorexa HOK
P pHHL: P P https://m.edso00.ru/65c6b106
CIEACTBUS U3 HUX
[TonsiTHE 06 aKCHOMATUYECKOM TTOCTPOSHUH
10 CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U bubmorexa HOK
p PHH: p p https://m.edsoo.ru/258fc245
CICACTBHS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: MEPECEKAOIIHNEC buomorexa LIOK
pocTp $1Iep ’ https://m.edsoo.ru/1a2520f6
napajuieJIbHbIC U CKPEIIUBAIOIIUECS MTPSMbIE
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: NapajuiesIbHbIE MPSIMbIE B bubnuorexa [IOK
MPOCTPAHCTBE; MaPAIUIETLHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSAMBIX
[TapannenbHOCTh IPSIMBIX U TJIOCKOCTEN B
13 npoctpaHctse: [lapamienbHOCTh NPAMON 1 bubmorexa HOK
poCTp FHap P https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
14 V1Bl ¢ cCOHaNpaBJIeHHBIMU CTOPOHAMU bubmorexa HOK
P P https://m.eds00.ru/9f4071b9
15 Yron Mexay npsSIMbIMU B IPOCTPAHCTBE bubmorexa HOK
Yy 1P pocip https://m.edsoo.ru/fe733862
16 Vroa MexXxay IpSIMBIMHA B IIPOCTPAHCTBE bubnmorexa OK
Y 1P pocTp https://m.edsoo.ru/2935a9a0
17 [TapauienbHOCTB IIOCKOCTEN: bu6muoreka [JOK
rapajieabHbIe IJIOCKOCTH https://m.edsoo.ru/2e18255
18 CBoiicTBa napayyieNbHbIX IIOCKOCTEN bubnmoreka [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA bubmuoreka [JOK
IJIOCKOCTH: TETPadIp, KyO, mapaiesenurie] https://m.edsoo.ru/4a28dc02
. bubmmoreka [JOK
20 Hoetpoertue ceterni https://m.edSO(I)_.[ru/1d434dOf
. bubnmnoreka HOK
21 Hoctpoetine cederit https://m.edsof)l.ru/ec%feSd
KonTponbras padbota mo Teme "lIpsimbie u
22 IJIOCKOCTH B IIpocTpaHcTie. [lapaienbHOCTh bubmmorexa [IOK
. https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEH
3 [lepneH UKy ISIPHOCTD NPSAMON U MIIOCKOCTH: Bu6moteka [JOK
MEPIEHIUKYIIAPHBIE IIPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MEPIEHIUKYIIAPHBIE K IVIOCKOCTU https://m.edsoo.ru/0ac11c95
25 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MEPIEHINKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHaAuKyJIAPHOCTH IPIMOU U bubmmnorexka HOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U bubnmnoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o npsAMo# epNEeHANKYIIIPHON bubmuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/635¢5087
29 Teopema o npsAMo# epNEHANKYIIIPHON bubmuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsAMoi epHEeHANKYIIPHON bubmuoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHiuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE bubmuorexa [IOK

OT TOYKHU 0 INIOCKOCTH, paCCTOAHUE OT

https://m.edsoo.ru/33¢c477d3
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pr[MOﬁ J0 IINIOCKOCTH

[lepnienIuKyIsip ¥ HAKIIOHHBIE: PACCTOSTHUE

bubnunoreka LIOK

32 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
. 8 P https://m.edsoo.ru/66fefadd
MPSIMOM 0 MIJIOCKOCTH
[lepneHuKysip U HAKIOHHBIE: PACCTOSIHUE
33 oT iO‘IKI/I OyHJII())CKOCTI/I aCCTO}II)HI/Ie oT bubmmorexa [OK
. a P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 710 IIJIOCKOCTH
[lepneHuKysip U HAKIOHHBIE: PACCTOSIHHUE
34 oT ﬁoqxn oyrmzcmcm aCCTofI)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 IJIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY MPSAMOi bubnnoreka [JOK
U IVIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN YroJI, TMHEHHBIN yroil bubnuoreka [IOK
JIBYTPAHHOI'O yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yro Bbu6moteka [JOK
JIBYTPAaHHOI'O yTJIa https://m.edsoo.ru/c7c777ed
18 [lepneHMKyIAPHOCTD INIOCKOCTEN: TPU3HAK bubmmnorexka HOK
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneH MKy IAPHOCTD ITIOCKOCTEMN: TPU3HAK bubmmnorexka HOK
MEPIIEHANKYIISIPHOCTU IBYX IIJIOCKOCTEU https://m.edsoo.ru/ed9e2a8e
40 IlepnieH UKy IAPHOCTD INIOCKOCTEM: IIPU3HAK bubmmnorexka HOK
MEPIICHAUKYISAPHOCTU JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dcS57
41 Teopema 0 TpEX MepreHAnKyIIpax bubmmorexa [TOK
P P PHEHIHEY P https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYISIPAX Bubmmorexa [IOK
P Ry PHCHAMKY AP https://m.edsoo.ru/52188a7d
i bubnuoreka [{OK
43 Teopema o TpEX neprneHAnKyJIIpax

https://m.edso00.ru/91246736
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KonTponbHas pabora no Temam
"TlepnieHUKYJISIPHOCTD IPSIMBIX U

bu6nmoreka [IOK

44 mwiockocteil" u "YTiael MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"”
[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE

45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIIYKJIbIE U bubnmnoreka HOK
HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OTpaHHUKA
[Ipusma: n-yronpHas mpu3Ma; rpaHu U

46 OCHOBAHMS IPU3MBI; TIpsiMasi U HAKJIOHHAs bubmmoreka [JOK
IIpU3MbI; OOKOBAsl U MOJIHAs TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, NpsMOyTroJabHbIN bubmmoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuja: n-yrojipHas nupaMuia, TpaHu U

43 OCHOBaHUE MUpPaMUbl; OOKOBas U MOJTHAS bubnnoreka [JOK
[IOBEPXHOCTh MMUPAMU/bI; IPAaBUIIbHAS U https://m.edsoo.ru/fblcd0as
yceu€HHas mupamMuaa
[IpaBuUnbHBIE MHOTOI'PAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOTPAHHUKA; TIPaBUIIbHAS

49 IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; bubmmorexa LIOK

https://m.edso0o.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TUpaMUa U
MIpaBWIbHBIN TeTpa’p; KyO
[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOTPAaHHUKAX: OKTadIp, JOAEKA3IP U bubmorexa LOK

https://m.edsoo.ru/a0fddSbf

HUKOCAdIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPUS

51 OTHOCUTEIIbHO TOYKH, MPSMOM, MIIOCKOCTH. Bubmmorexa [IOK

ONEMEHTBI CUMMCTpPUU B ITUpaMUIAX,

https://m.edsoo.ru/b9e777d9
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napajiiCcnuieaax, rnmpaBUIbHBIX
MHOI'OI'paHHHUKaXx

Brrunciaenue 31eMEHTOB MHOI'OI'paHHHUKOB:

bubnuoreka [IOK

52
p€Opa, TuaroHasu, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, TIOIIAb bubnmnoreka HOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSAMOUN IPU3MBbI
[Tnomanp 60KOBOM OBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIBLHON MUPAMHUIBI, bubnnorexa [JOK
TeopeMa O IO OOKOBOH TTOBEPXHOCTH https://m.edsoo0.ru/5603e30b
YCEUEHHOW MUPaAMUIbI
55 KonTponbhas padota no teme Bu6moteka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
b K
56 ITonsatue 06 00bEME nommorexa 110
https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 06
EM THpaMHIB! https://m.edso00.ru/235171b3
N bubmuoreka [{OK
58 06
DEM ITHPAMHIET https://m.edsoo.ru/f47dfefd
N bubmuorexa [IOK
59 06
EM THpaMHIB! https://m.edso00.ru/79¢10312
N bubmuoreka [{OK
60 06
DEM ITHPAMHILET https://m.edsoo.ru/2faadc3f
but6mmoreka [IOK
61 O0Be
DM TTPHSMEL https://m.eds00.ru/79853608
62 O06BEM IPU3MBI bubmmorexa [IOK

https://m.edsoo.ru/1€053890



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

. bu6nmoreka [IOK
63 O0ré 1
HEM TIPHSMBIL https://m.edsoo.ru/482d3£51
64 Konrponsnas padora no reme "O0bEMBI | bubmuoreka [JOK
MHOIOTpaHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpEeHME, 0600IIIEHNE CHCTEMATH3AIIHS
65 sganui. [locTtpoeHue ceueHuii B 1 buGnuorexa [IOK
' p https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUU. BbIunciIeHne pacCTOSHUM: MEXTy
66 BYMS TOUKAMH, OT TOYKH JI0 IIPSAMOI, OT 1 buGnuorexa [IOK
By ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTHU, MEXTY
CKPENTUBAIOIIUMHUCS TPSIMBIMH
bubmuoreka [{OK
67 n 3] 1
TOTOBA KOHTPOIBHAA paboTa hitps://m.eds0o.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BbIunciaeHne yriaoB: MEXIy
68 CKpEUIUBAIOIMINMUCS IIPSIMBIMH, MEXK, 1 buGnuorexa [IOK
p IHV Hl p ’ oy https://m.edso0.ru/56765¢8b
MPSIMOM U TIOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka Kontpoabubie  IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

1 Cdepa u map: HeHTp, paanyc, 1uaMeTp; 1 bubmmoreka [JOK
TJI0IA b TIOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
Bsanmuoe pacrionoxxenue chepsl u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
[{unuHapuyeckas MOBEPXHOCTb,

4 oOpa3yroniye HUINHAPHIECKON 1 bubmuoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUYECKOMN https://m.edsoo.ru/6054b8&¢1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMs U OOKOBast

5 MOBEPXHOCTh, 00pa3yIoIIasi U OCh; IJIOIIA b 1 bubmmorexa [TOK

P . ’ pu Y ’ https://m.edsoo.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N3obpaxenue muinHaApa Ha TUIOCKOCTH.

6 PazeépTka nmnmnapa. CedeHus UInHapa 1 bubnuotexa [JOK
(TUIOCKOCTHI0, MapauIeIbHON HUITH https://m.edso0o.ru/016e25¢b
NEPIEeHIUKYISIPHON OCH LIMITUHAPA)

Konunueckas TOBEpXHOCTh, 00pa3yromue
. P pasy bubmuorexa [JOK
7 KOHUYECKOW MOBEPXHOCTHU, OCh U BEPILIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHHUYECKOU MOBEPXHOCTHU
8 Konyc: ocHoBaHue u BepInHa, 1 bubnmnoreka [JOK
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00pa3yroiasi ¥ 0Ch; IJIOMIA b OOKOBOH 1
MOJTHOW TTOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yceu€HHbIN KOHYC: 00pa3yloliue U BbICOTA;

bubmuoreka [JOK

9
OCHOBaHMS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o00pakeHre KOHyca Ha MJI0OCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca bubnnoreka HOK
(TJI0CKOCTHI0, MapasuIeIbHOW OCHOBaHUIO, U https://m.edsoo.ru/Obde 1be8
MJIOCKOCTBI0, IPOXOISIIEH Yepe3 BEPIIUHY)

1 KomOunarus Ten BpamieHus u bubnunoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHHK, OTIMCAaHHBIN OKOJIO chepsl;

12 cdepa, BicaHHast B MHOTOTPAaHHUK HJIH B Bubmmorexa LIOK

P, P https://m.edso0o.ru/0b136158
TEJI0 BpaIlEHUS

13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA bubmuoreka [JOK
00BEMOB TET https://m.edso0.ru/26a03fb7

bu6mmoreka [IOK

14 O0BéM HMUIMHApPA, KOHyCa

t AP y https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0bEM mrapa u miomaas chepsl

P mane chep https://m.edsoo.ru/d189bde2
[Tono6GHbIe Tena B MPOCTPAHCTBE.
16 CooTHOIIICHUS Mexcp HJII:)O aJisIMU bubmorexa HOK
. ,I_[y it https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MOJTOOHBIX TN

17 KonrtponsHas padora no remam "Tena bubnnoreka [JOK
BpaieHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha NI0CKOCTH ¥ B IPOCTPAHCTBE bubmorexa HOK

p pocip https://m.edsoo.ru/5caefclb
bu6mmoreka [IOK

19 CrokeHue ¥ BbIUUTaHUE BEKTOPOB

https://m.edsoo.ru/23f4f089



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379¢eb
Pa3nosxeHne BeKkTOpa 10 TpEM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [IOK
P paM. p https://m.edsoo.ru/a28fd74e
napajuiejenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MIPABUII JCHCTBUN € bubmmorexa LIOK
P P s https://m.edso0.ru/5a827900
BEKTOpaMHU
” KoopanHatHO-BEKTOPHBII METO TPU bubnuorexa [JOK
pEUIEHUH TEOMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyrosbHas cucTeMa KOOpJIMHAT B
24 npocTpadcTse. KoopanHaTel BEKTOpA bubnmorexa LHOK
poctp _ ’ p pa. https://m.edsoo.ru/48db7058
[Ipocreiimine 3a1aun B KOOpAUHATAX
)5 VYron mexnay BekTopamu. CKajisipHOE bubnnoreka [JOK
MPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Beruncnenue yriioB Mexay NpsMbIMU U bubnuoreka [IOK
TUIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
7 KonrtponbHas pabora no reme "Bekropsl u bubnuoreka [IOK
KOOPJIMHATHI B IPOCTpPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, o6odIIeHNE 1
)3 crucremaTu3aiys 3Hanuii. OCHOBHBIC bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUHU
[ToBTOpenue, o6obIIeHNE 1
79 cucremaTusanus 3Hanuii. OCHOBHbBIE bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOpEMBI Kypca https://m.edso0.ru/078cd184
MJIaHUMETPUHU
30 [ToBTOpeHnue, 06001IeHNE U bubnmoreka [JOK



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

cUcTeMaTu3anys 3HaHul. 3agaqu
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpEeHHE, 0000IICHUE 1

31 cucTeMaTu3anys 3HaHu|. 3agadu 1 Bubmaorexa ITOK
https://m.edsoo.ru/4dffda97
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpEeHHE, 0000IICHUE U
10 cucremaTu3aiys 3Hanuii. OCHOBHBIC 1 bubnuorexa [JOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bu6mmoreka [JOK
33 HroroBast KoHTpoOIbHAs paboTa 1 hitps-//m.cdsoo.ru/ec24dfc?
34 IToBTOpEHME, 0000IIICHUE 1 1 bubnnoreka [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPoBePSIEeMOro .
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yjabTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, IPAMAs], INIOCKOCTh
75 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIECACTBUS U3 HUX IMPU PEIICHUH
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHSMHU: MAPALIETBHOCTh W TMEPHEHAUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccuduiupoBaTs B3auMHOE PACIIONIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: IBYTPaHHBIA YIroJl, TpaHU JIBYTPAHHOTO YTIJIa,
7.5 pebpo IBYTpaHHOTO yTJIa, JMHEHHBIA YToJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOTO yria
76 OnepupoBaTh TMOHSATHUSMU: MHOTOTPAHHMK, BBIYKJIBIM M HEBBITYKJIBINA
' MHOT'OTPAHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIbHBI MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPsIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudpunupoBare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUS s
- knaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIBIE  MHOTOTPAHHHKH,
' NpaBUJIbHbIE MHOTOIPAHHUKH, TMpPSMbIE W  HAKJIOHHBIE TMPU3MBI,
napaieIeTuneIbl)
79 OnepupoBaTh MOHATHSIMHU: ceKyIas MJIOCKOCT, ceveHue
' MHOTOTPAHHUKOB
710 OOBSICHATH  OPUHLHUIIBI  MOCTPOCHUS  CEUEHUH  MHOTOIPaHHUKOB,
' UCIIOJIB3YSl METOJ] CIIEA0B
=t CrpouTh ceyeHussT MHOTOTPAaHHUKOB METOJIOM CJEAOB, BBINOJIHATH
' (BBIHOCHBIE) TUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaXOXKJIEHUE T'€OMETPUUECKUX BEIMYUH MO o0pa3nam
WM QICOPUTMAaM, NPUMEHSS U3BECTHBIC AHAJIUTUYECKUE METOIbI MPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3a4a4 Ha BbIYHCIECHUE
pPacCTOSHUN MEXKJy ABYMsI TOUKaMH, OT TOYKH JO MPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

Pemate 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
UKW aJilrOpUTMaM, MNPUMCHAA HU3BCCTHBIC AHAIMTHYCCKHUEC MCTOABI IIpU
PCIICHHUU CTAHAAPTHBIX MATCMATHUYCCKHUX 3aJlad Ha BBIYHCJICHHUC YIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,

MCKAY IJIIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Beraucisate 00bEMBI M IUIONMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, nmupamua) ¢ IPUMEHEHHEM (OPMYJI, BEIYUCIISTH COOTHOIIICHUS
MEXIY ILIOINAAIMU MMOBEPXHOCTEH, o0BéMamMu MOJOOHBIX

MHOI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHsI B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMECTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (bHrypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTaBICHHYI Ha

YepTekKax U pUCYHKax

7.17

[IpumensaTs reomerpudeckue (akThl A PELIEHUS CTEPEOMETPHUUECKHUX
3a/1a4, MIPEANOIaraloliuX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIIOBUS

MIPUMEHEHUS 3a/1aHbl B IBHOU popme

7.18

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC CpCACTBA W 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHUX 3a1ayd

7.19

HpI/IBO,Z[I/ITB IMPUMEPbI MAaTEMAaTUYICCKHUX 3aKOHOMepHOCTCﬁ B IMpUpoJac U

JKHU3HHU, paCliO3HABATh POABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TprMeHsTh MOoTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIM3UPOBATh peabHbIe
CUTyallul W MpPHUMEHSTh HW3Y4YEHHBIE IOHATHS B IIPOLECCE ITOMCKA
peneHus MaTeMaTHYeCKH chopMyIHpOBaHHON POOIIEMBI,
MOJIEJIMPOBaTh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, HCCIIEN0BATh
IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHMEM I'€OMETPUYECKUX MOHATHHA U
TEopeM, arnrapara aiaredpsl, pemaTh NPaKTUYECKHEe 3a1a4H, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMECTPHUICCKUX BEJIINYUH




11 KIIACC

Koz IIpoBepsiemble npeaMeTHBIE Pe3YJbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero oo0mero 00pa3oBaHus
pe3yJabTarta
6 I'eomerpus
OmnepupoBarh MOHATHIMU: HUIMHIPUIECKAs TIOBEPXHOCTH, 00pa3yroIne
61 LUWINHAPUYECKON IMOBEPXHOCTH, LMIMHIpP, KOHMYECKas IOBEPXHOCTb,
' oOpasylone  KOHHYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpalieHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPALICHHS
6.4 KnaccuuuupoBaTb B3aMMHOE PacHoIOkKeHUE Chephl U MIOCKOCTH
OnepupoBaTh MOHATHSAMHU: ILIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
LIAPOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Boluncnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH Tel BpalleHHUS,
' TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyJT
OmnepupoBaTh TMOHSATHSIMHU: MHOTOTPAHHUK, BIMCAaHHBIM B cdepy u
6.7 OIMCaHHBIN 0KOJIO cepsl, chepa, BIMCAaHHAS B MHOTOI'PaHHUK WIN TEJIO
BpalLCHUS
63 BbluncnsTe COOTHONIIEHMST MEXIy IUIOH[aJsSMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6. N306paxaTs nsyuyaemble QUTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKHE 4YEpTEeXKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX GUTYyp: BUI CBEpPXY, COOKY, CHH3Yy; CTPOUTH CEUEHHS Tell
BpallCHUS
W3Bnekarb, MHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh WH(OPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, NpeACTaBICHHYIO Ha
gepTeKax U pUCYHKAxX
[TpumensTh TeoMeTpruecKue (HaKThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, MPEIoararoluX HECKOJIBKO IIaroB PENIeHUs, €CIU YCIOBHS

MIPUMEHEHUSI 3a/1aHbl B IBHOU (opMme




6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonHaTh HCﬁCTBHH CJIIOKE€HHUA BEKTOPOB, BBIYUTAHHUA BEKTOPOB U
YMHOXXCHH BCKTOpa Ha YHCIIO, O6’bHCHHTB, KaKHMH CBONCTBAMH OHHU

00aaoT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa nmpu CJI0XKECHNHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JAEKApTOBbI KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MEXIAYy BEKTOpaMH, CKalApHOEC IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M IPOW3BEACHHUE BEKTOpa Ha YHMCIO, Yroi
MEX]y BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHHE, PACKIAIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aILaBaTB IJIOCKOCTb YPABHCHHUEM B I[CKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemarsn HpOCTGﬁIHHC TCOMCTPHUUCCKUEC 3aJa4ud Ha JIIPHMCHCHHUC

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

Pemarsn 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIICHUH H
HaXOXKIACHUC I'COMCTPUYICCKHUX BCIUYHH IIO 06pa3uaM HJIn aJIrOpUTMam,
IIPUMCHSA HN3BECTHBIC METO/bI npu PEIICHHUN CTaHAAPTHBIX

MaAaTEMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTB HpOCTCfIHIHC IIpOrpaMMHLBIC CpPEACTBA U DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITB MMPpUMEPbI MAaTECMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoAC U

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB IT'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TOJNIydeHHBIE 3HAHHWS HaA IPAaKTHKE: AHAJIU3UPOBATH
peanbHBIE CHUTyallUd W IPUMEHATh H3Y4YCHHBIC IIOHATUS B IIPOLIECCE
MOMCKA pELIeHUs MaTeMaTHuecKd CQOpPMYIUPOBAHHON MPOOIEMBI,
MOZICJINPOBATh PEAIbHBIEC CUTyallud Ha SA3BIKE I€OMETPUM, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJENIN C HCIIOJIB30BAHHEM I€OMETPUYECKUX MOHATHU M
TeopeM, amnmnapaTa anreOpbl, pemaTh IPaKTUYECKHe 3a/1a41, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMETPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUSA

I'eometrpus

7.1

OcHOBHbIE MOHATHUS cTepeoMeTpuH. Touka, HpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacnosnoxkeHue NOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiefibHble M CKpeluBaromuecs mnpsMele. [lapanienbHOCTh MOPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIE TIPsIMbIE B MPOCTPAHCTBE,
MapajuvieIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMON U IUIOCKOCTHU. YTJBI €
COHAMPABJICHHBIMA CTOPOHAMH, VYIrOJ MEXKIYy TpPSMBIMH B TPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaijiebHbIE MIIOCKOCTH, CBOMCTBA MapalieIbHbIX
mockocTeit. [IpocTeitmue npocTpaHCTBEHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

Ky'6, napaJjiieJICuIic [, moCTpoOCHUC CEUYCHUI

7.3

[lepnieHIUKYIAPHOCTE MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPsAMBIE B
IIPOCTPAHCTBE, MPSMBIE NapAJIICIbHBIE U IEPIIEHANKYIISIPHBIE K ITIOCKOCTH, IPU3HAK
NEePIEHIUKYISAPHOCTH  NpPsAMOM W IUIOCKOCTH, TeopemMa O  IpsMOH
MEPIEHIUKYISIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: yTOJ MEXAY IPsSIMOU H
IJIOCKOCTBIO,  JABYI'PAHHBIM  yroji, JIMHEWHBIM  yroJ  JIBYIPAaHHOIO  YIUIA.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSHHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHUE OT
NOpsIMOM JI0 MJIOCKOCTH, MPOEKLUst (PUIyphl Ha IJIOCKOCTh. llepreHIuKyIspHOCTb
IUIOCKOCTEH: MPU3HAK IEPHNEHAMKYJSIPHOCTH IBYX IIOCKocTed. Teopema o Tpéx

NEPpUCHAUKYJIApAX

7.4

[loHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBINYKJbIE W
HEBBIIIYKJIBIE MHOTOTPAHHMKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsSIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Msbl. [lapamnenenumnen, NpsMOyTOIbHBIN apaIeIICIIUIIE]]
u ero cporcrsa. [lmpamuna: n-yrojipHas nupaMuaa, TPaHA U OCHOBAaHUE ITUPAMHU[BL,
OOKOBast ¥ IOJIHAsI MOBEPXHOCTh MUPAMUBI, TPABWIbHAS M yCEUEHHAsT MUPaMU/IA.

OIEeMEHTHI IpuU3Mbl W MHUPAMHIBI. HpaBI/IHBHHe MHOTI'OIrpaHHUKH: IIOHATHUE




MIPaBUJIBLHOIO MHOIOTPaHHUKA, MPAaBWIbHAs IpU3Ma M IpPaBWIbHAs IUPaMHUIA,
IIpaBWIbHAs TPEyroJibHas NMUpaMuAa U IpaBWIbHBIN TeTpasap, KyO. Ilpencrasienue
O IPAaBWIBHBIX MHOIOTPaHHUKAX: OKTAdJp, AOAEKa’aAp M uKocadapyrue CeueHus

IIPU3MbI U TUPAMUbI

7.5

CummeTpusi B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMO,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUU B MHPAMUJIAX, [MapalIeIenuIeax, MPaBUIbHbIX

MHOTI'OrpaHHUKax

7.6

Bbruuciienue 31€MEHTOB MHOIOIpaHHMKOB: pé&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOW TOBEPXHOCTH MW TIOJHOH TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOIIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOM NOBEPXHOCTH MpsAMOil mpu3Msl. [lnomane 0oxoBoM
IIOBEPXHOCTH UM IIOBEPXHOCTH IIPAaBUIBHOM INHMPAaMHUJIBI, TEOpemMa O IIIOLIAIU

yceuéHHoii nupamubl. [Tonstre 06 06béMe. OOBEM MUpaMUIbl, TPU3IMBI

7.7

[Tono6usle Tena B npoctpancTBe. COOTHOUIEHUS MEKY IUIOMIAASIMHI IIOBEPXHOCTEH,

00bEMaMU ITOIO0HBIX TET

11 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaSI IIOBCPXHOCTD, 06pa3y}oume HHHHHHqueCKOﬁ MMOBEPXHOCTU, OCb
HHHHH}IpH‘ICCKOﬁ IMOBEPXHOCTH. HI/IJ’II/IHI[pI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yroniast U 0Ch, MJIOIAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konnueckast noBepXxHOCTh, 00pa3yrole KOHMUECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYeCcKol ToBepXHOCTH. KoHyc: OCHOBaHWE W BepIIMHA, 0o0pa3yrolmas U ocCh,
IoMIa b OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasyloiue u

BBICOTA, OCHOBAHUS U OoxoBas IMOBEPXHOCTH

6.3

Cdepa u map: 1eHTp, paauyc, JuameTp, MIoaab NoBepxHocTu cepol. B3anmuoe

PpacIoJIOKCHHNE C(I)CpBI N IJIOCKOCTH, KacCaTCJibHas IINIOCKOCTh K C(bepe, miomanab

cdepnl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. P%BépTKa MUJIMHApPA U KOHYCa

6.5

KomOunanuu Tten BpalleHHs M MHOTOTPAHHUKOB. MHOTOrpaHHUK, ONHCAHHBIN

oKoJ10 cepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstne 06 o0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Mapajienenunena u cieactBus u3 He€. OO0BEM LWIHHIPA,

koHyca. O0bEM mapa u miomanb chepol




[TomoOubie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXAY  IUIOMIAASIMU

6.7 MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TEJ
6.8 CeveHuss nMIMHApa (MapaulebHO U TMEPHEHIUKYJISPHO OCH), CEUEHHUs KOHyca
' (mapasuienbHOE OCHOBAHHIO U IPOXOAIIEe Yepe3 BepIINHY ), CEUEHHUs 11apa
BexTop Ha mnockoctu M B mpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. IIpaBuio mapannenenunena. Pemenwe  3amay,  CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimne 3agaun B KOOpAMHATaxX. YToJl Mexay BekTopamu. CkanspHoe

IMPOU3BCACHNUEC BCKTOPOB. Breraucnenue YIJIIOB MCXKAY MNPAMBIMU W IINIOCKOCTAMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUH T'€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NpoBepsieMoro OCHOBHOI1 00pa30BaTeJIbHOI NPOrpaMMBbI CPpeiHEro 0011ero
TpeOoBaHus o0pa3oBaHust

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMmeHue (opMyaupoBaTh U ONEPUPOBATH IMOHATHSMHU: OIpEJesIeHHE,
aKCcuoMa, Teopema, CJEJICTBUE, CBOMCTBO, NPU3HAK, JI0KA3aTENIbCTBO,
paBHOCWIIbHBIE (POPMYIUPOBKHU; IPUMEHSATh UX; YMEHHUE (POPMYIUPOBAThH
oOpaTHO€ U TNPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJA MaTeMaTHUeCKOW WHIYKIHH;
MIPOBOJAUTH  JIOKa3aTeJIbHbIE PACCYXACHHUS [pU pPELIEHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCyXJIEHHUH;  yMeHue
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLlUU HaJ
MHO)KECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapart JJis ONUCaHMsI pealbHbIX MPOLIECCOB U SBJICHUI U MPU pPelIEHUN
3aJa4, B TOM 4YHCI€ M3 JPYr'HX YYeOHBIX NpPEIMETOB; YMEHHE
OIIepUpPOBATh MOHATUSIMU: Trpad, CBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 3a/aBaTh U OIUCHIBaTh TI'padbl pPazIUUYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHUAMHU: HATypajJbHOE YMCIO, IEJI0€ YHCIO,
CTETIeHb C IIeNTBIM TT0Ka3aTelleM, KOPeHb HATypaIbHOW CTETIEHH, CTETIEHb
C palMOHAIbHBIM  TIOKa3aTelieM, CTeNeHb C  JACHCTBUTEIbHBIM
mokasareneM, Jorapu¢M UWCla, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJILHOTO YHUCIIA, OCTaTOK IO MOJIYJIO0, PAaIlOHAJIBHOE YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXKECTBAa  HATYypPANbHBIX,  IEJBIX,
2 palMoOHaNbHBIX, JEHCTBUTENBHBIX YHCENl; yMEHHE HCIIOJIb30BaTh
MPU3HAKH JICTMMOCTH, HAaUMEHBIINHA OOIMMI JETUTEeNh U HAaNMEHBIIee
of1iee KpaTHOe, aNropuT™ EBKINIa MpU pelIeHuu 3a1a4; 3HaKOMCTBO C
pa3NUYHBIMU ~ TMO3MLIMOHHBIMH ~ CHCTEMaMH  CYHCICHHUS;  YMEHHE
BBITTOJIHSATH BBIYMCIICHUE 3HAYCHWH M TPEoOpa3sOBaHMS BBIPAKEHHH CO
CTENeHsIMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-pPALMOHATIBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUEC OINCPUPOBATH IMOHATHAMHU: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpudecKkas nporpeccus,
OeckoHEYHO yObIBaroIiasi TIeOMETpHUYECKas MpPOTPeccHus; yMEHHE
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
¢dbopMyn; yMEHHME OIEpPUPOBATH TMOHATUAMHU: KOMILJICKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apIyMEHT KOMIIJIEKCHOT'O
yucna, (¢GopmMa 3amMcd  KOMIUIEKCHBIX 4Hcenl  (TeoMeTpudeckas,
TPUTOHOMETpHUYECKass M  aireOpanyeckas); yMeTb INPOU3BOJUTH
apupMeTHUeCKre IeHCTBUS C KOMIUICKCHBIMH YHCIAaMH; MPUBOAUTH
OpUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YMCEN;  ONEpPUpOBATH
NOHATHSIMM: MaTpuma 2x2 u  3X3, ompeneiauTeNnb  MaTpUlibl,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, UPPALMOHAIBHBIE,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMUYECKHe, TPUTOHOMETPUIECKHE
YpPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpaBHEHHW, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTh YpPaBHEHMS,
HEPABEHCTBA M CHCTEMBI C IMOMOILIBIO Pa3IMYHBIX NPUEMOB; pEIIATh
YpaBHEHHsI, HEPAaBEHCTBA M CHCTEMBl C IIApaMETPOM; IPUMEHATh
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMbI U1 PEIICHHUsS MAaTEMaTH4YECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel HayKU U peaslbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (YHKIMHU, OTPAaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbIllee U HaUMEHbIlee 3HAUEeHUS
(yHKIIMU Ha MPOMEXKYTKE, HEMpepbIBHAsA (PYHKIIUS, aCUMITOTHI Tpaduka
¢byHKUIMHU, TIepBas ¥ BTOpasi NPOM3BOHAS (YHKLUUHU, TECOMETPUUECKUN U
(¢u3nuecKuii CMBICI TPOU3BOIHON, MEepBOOOpa3Hasi, OINpeaAeaEHHbIN
UHTErpaj; YMEHHE HaXOJIUTh aCUMITOTHI rpaduka (QYHKLIUHU; YMEHHE
BBIUUCIISATh NPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMIO3ULMHU (YHKINN, HAXOJUTh YpaBHEHHE KacaTelbHOM K Trpaduky
(GyHKIMY; yMEHHME HAaXOJIUTh IMPOW3BOJHBIE 3JEMEHTAPHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MNPOM3BOJIHYIO ISl HCCIEIOBaHUA (PYHKUUH,
HaxXOJUTh HauOOJbIINE M HAUMEHbIINE 3HA4YeHUs (QYHKUMH; CTPOMUTH
rpadMKd MHOTOWICHOB C MCIOJBb30BAHUEM amiapara MaTeMaTHu4ecKoro
aHalM3a; MPUMEHATh MPOU3BOAHYIO JUISI HAXOXKICHHUA HaWIIy4llero

peliCHrd B HNPHUKIIAJHBIX, B TOM 4YHUCIIC COLUAIIbBHO-DKOHOMHWYCCKUX U




(dbu3MYecKuX 3a1avdax; HaXOAUTh TUIOMIAAN M O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraﬂa; HpI/IBO[[I/ITb HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

oMoIbI0 (G depeHnanbHbIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, OOpaTHas
GyHKIMSA, KOMIO3UIUSA (YHKUWH, JUHEWHas (yHKIMS, KBaJpaTU4yHAas
byHKUHA, panyoHaIbHAs byHKLH, CTEIeHHas byHKUM,
TpUroHoMeTpuyeckne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUH; yMEHUE
CTpOUTH TpapuKH HM3YYCHHBIX (YHKIWH, BBIIOJIHATH IMPEeoOpa3zoBaHUs
rpaduKoB (GYHKIMH, UCIIOIB30BaTh I'paMKH AJIs U3yUEHHs IPOLIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 3a7ad U3 JAPYTrUX YYeOHBIX MPEIMETOB U
3aJa4 U3 peajlbHOM JKU3HU; BBIPAXKaTh (POpMYJIaMH 3aBUCUMOCTH MEXTY
BEIMYMHAMU; UCIIONB30BaTh CBOHCTBA W Tpadukm (yHKOMA yIs
pelleHusl ypaBHEHH, HEpaBeHCTB U 3a/a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOPJAMHATHOM IIIOCKOCTM MHOXECTBA PpEIICHUH YpPaBHEHMH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBbIE 3a/ladyd pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIpPaBJICHUS IUYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTaBJIATh BbIPRKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBUIO 3a/a4M, MCCIEN0BaTh IOJYYEHHOE DPEIIECHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3yJIbTATOB;, YMEHHME MOJIECIUPOBAThH
peanbHble CUTyallMM Ha $3bIKE MATEMAaTHUKH; COCTAaBJIATh BBIPAKECHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJayy,
HCCIIE0BaTh IIOCTPOEHHBIE MOJCIM C HCIOJb30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJTYyYSHHBIH pe3yabTar

YMeHue onepupoBath MOHATHAMU: cpeiHee apudmeTnyeckoe, MeIuaHa,
HauOoJsiblllece W  HAWMEHbIEe 3HAYCHMs, pa3Max, JHUCIepCHus,
CTaHIapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHHE U3BIIEKATh,
WHTEPIPETHUPOBATh WH(OOPMAINIO, TPE/CTABICHHYI0 B TabmuIax, Ha
auarpammax, rpadukax, OTpaskarolyro CBOWCTBA peallbHBIX MPOIECCOB U
SBJICHUH; MPEACTaBIATh HH()OPMALIUIO C TOMOUIBIO TAOIUIl U AUATPAMM;
HCCIeA0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIE C MPUMEHEHUEM
rpadguyecKkux METOJOB U  DJIEKTPOHHBIX CpPEACTB; Trpaduuecku

nucciacagoBarb COBMCCTHBIC Ha6JHOI[eHI/I$I C TIoMOoIbr0 JuarpamMmm




paccenBaHus U JUHEUHOM perpeccun

YMeHue onepupoBaTh IMOHATHSMU: CIYyYalHBIM ONBIT W Cly4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIIATH
BEPOSTHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; IPUMEHATH
(OpMyJIBI CIIOKECHHSI M YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIy MOTHON
BEpOSTHOCTH, (hopmyy bepHyiun, komOuHATOpHBIE (GaKThl U (POPMYJIBI,
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepUpPOBAThH
MOHATUSMH: Cy4ailHash BEIWYMHA, pacHpeleleHHe BepOATHOCTEH,
MaTeMaTHYeCKOe OKMIAHHWE, IUCIEPCHUS M CTAaHIApTHOC OTKIOHCHHE
CIIy4aiiHOM BENWYHMHBI, (YHKUUU pacOpelesieHus ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO W HOPMAJIBHOTO  pPaCHpeesICHHIA;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpefesieHudl Juis
pelIeHns 3a/a4, 3HAKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE NPUBOAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCENl B MPUPOIAHBIX M OOIICCTBEHHBIX
SIBIICHUSX; YMEHHUE OTNEPUPOBATH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YHUCII0O COYCTAaHWH, YHCIIO TEepecTaHOBOK; OwHOM HbloTOHA; yMmeHHe
MIPUMEHITh KOMOWHATOPHBIE (DAaKTHI M PACCY>KICHUS TSl PeLICHUS 3aa4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOJ'Iy‘lCHHLIfI pe3yiIbTaT

YMeHne omnepupoBaTh IOHATHUSAMH: TOYKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMM yroJ,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIoJ, CKPELIMBAIOIIMECS IPSIMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYJISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroil
MEXIy MNPAMBIMH, YTOJ MEXIYy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE MEXKAY
MPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHUE UCIOIb30BATh IIPH
peleHnH 3aJa4 U3ydeHHbIE (PAKThl M TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOUIET0 MHpa; CTPOUTh
MAaTeMaTHYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IIOHATHUH W

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3aaa4n
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YMeHne ornepupoBaTh MOHATHSAMHU: TUIOMIAAb (UTYPBI, 00BEM (GUTYPHI,
MHOT'OI'paHHUK, HpaBHHBHLIﬁ MHOT'OTrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
KyO, mapajulelienuIiesl, mpu3Ma, nupamuaa, (Gurypa u TOBEPXHOCTh

BpallleHHs, UINHIpP, KOHYC, map, cdepa, Miomaas cepbl, IIomaib




MOBEPXHOCTH MUPAMUJIBI, MPHU3MBI, KOHYyCa, IWIMHIpa, 00BEM KyoOa,
MPSIMOYTOJIBHOIO TapaJljiesienuIeaa, MUpaMUabl, NPU3MbI, LWIMHIPA,
KOHYycCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUs KOHYCAa M LIWJIMHJIpA,
NapajuleJibHblE OCHM WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEYEHHE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAHHUKH, (PUTYPBI U MOBEPXHOCTH
BpalIEHUs1, UX CEUYECHHUS], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSTEIHLHO
(dbopMynupoBaTh ONpPEENIeHUs U3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3BI
O CBOKMCTBax W INMpH3HAKAX T'€OMETPHUECKUX (PUTYp, 0OOCHOBBIBATH WU
OMpoBEpraTh MUX; yMEHHE NPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3NUYHBIM TpPU3HAKaM, BBINOJHATH HEOOXOIUMBIC JONOJHHUTEIbHBIC

IIOCTPOCHUA
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YMeHue omnepupoBaTh MOHITUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, TMOAOOHBIE (UIYpPHI; yMEHHE
pacro3HaBaTh paBHBIC W TMOJOOHBIE (QUTYPHI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apXWUTEKType; HCIIOJIb30BaTh T'€OMETPUUECKHE OTHOIICHUS
MPU PEIICHUH 3374, HaXOJIUTh TEOMETPUUYCCKUE BEIMYUHBI (JITTMHA,
yroJ, Iomanab, o0BEM) TpU pelIeHHH 3aJad H3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEATBHOHN JKH3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEITMYMHBI (IJIMHA, Yroj, IUIOMIa[b, OO0BEM, IUIOIIAAL MOBEPXHOCTH),
WCIIONIb3YsT HM3ydeHHBbIC (POPMYJIBI M METOJABI, B TOM YHCIIE: IUIOIMIAIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCA, WIUHIPA, TUIOMAAb cepsr;
00BEM Ky0a, TIPSIMOYTOJIPHOTO TapajuleNienuIe a, MUPaMHIbI, TTPU3MBI,
WIMHpPA, KOHyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp

YMmenue OIICPpHUPOBATH IMOHATUAMU: IPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,

MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JIOKCHHUEC BCKTOpa IIO 63.31/Icy,

12 CKaJsIpHOE TIPOU3BEJIEHUE, BEKTOPHOE TIPOMU3BEACHHE, YTOJN MEXKAY
BEKTOPaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAUHATHBIA METOL
JUISL  pelleHHs] TEOMETPUYECKUX 3ajJad M 3a7ad JpYrux Yy4eOHBIX
MpeaMETOB

13 YMeHue BbIOMpaTh TONXOMSAIIMA METOJ MJiss peHICHHUs 3a7auu;




IIOHMMAaHWE 3HAYMMOCTH MAaTEMaTUKA B HW3YYCHHHM IPUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB W  SABICHHH;,; yMEHHE pAaCHO3HABATh
IIPOSABJICHUE 3aKOHOB MAaTeMAaTUKM B HCKYCCTBE, YMEHHME IPUBOAMTH
IIpUMEpPbl  MAaTEMaTUYECKUX OTKPBITMA POCCHMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOi HAaYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon

1 Yuciia 1 BIYUCICHUS

1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCeT

- Panmonaneupie unciaa. OOBIKHOBEHHBIE U JCCSITHUYHBIE JIPOOH, MPOIEHTHI,
' OCCKOHEUYHBIC TIEPUOAMYSCKHE APOOH

13 ApudmeTrueckuii KOpeHb HaTypalbHON cTeneHu. J[eHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMHA HAaTypaJIbHOW CTENEHU

14 Crenens ¢ 11en1bIM 1oKa3zaTesneM. CTeneHp ¢ palioHaIbHBIM MoKa3aTeneM. CBoNCTBa
. CTEIIEHU

s CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuuHbIe U HATYpAJIbHBIE JOTapUu(MbI

JleiicTBuTeNnbHBIE 4YHUCHA. ApHUPMETHUYECKHE OMNepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yucinamu. [IpubmmkEHHbIC BRIUUCIECHUS, TTPaBUiIa OKPYTICHUs, TPUKUIKA U OIEHKa
pe3yabpTaTa BEIYMCICHUN

1.8 [Ipeobpa3oBaHue BbIpaKeHUI

1.9 KommnekcHeie uncna
2 VYpaBHEHUs U HEpABEHCTBA

2.1 [enbie 1 TpOOHO-paIMOHATBHBIC YPAaBHEHUS

2.2 HppanmonaibHble ypaBHEHUS

2.3 TpuronomeTpuuecke ypaBHEHUs

2.4 [TokazarenpHbIE U TOTapUPMUIECKIE YPABHEHHUS

2.5 [ensie 1 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA

2.6 HppannoHaibHbie HEPAaBEHCTBA

2.7 [TokazarenpHbIC U TOTapuPMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

3 OyHKIMU U Tpaduku
11 @Oynkuus, cnocoObl 3amanus (yHknuu. I'paduk ¢ynkumu. BzanmHO 0OpaTHBIE
. ¢byskuun. YétHele u Heu€éTHble QyHKIMHU. [leproanueckue GyHKIUMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi ¢ynkuun. Hymu ¢ynkuuu.
19 IIpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHH.
. MakcumymMbl U MHHUMYMBI ¢GyHKImMd. Haumbonblnee M HauMeHbIEE 3HAYCHUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (QyHKLUMS C HaTypajJbHbIM M LeJbIM IokazaresneM. EE cBoilicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS /1-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToTel rpadukoB Qynkumil. CBoiicTBa  (QyHKUIUH,
. HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIEOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmyia ClI0XXKHBIX MPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIUHA
[IpumeHeHne NPOU3BOAHON K MCCIEIOBaHHUIO (QYHKUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxokieHne HauOoJbIIero U HauMEHBIIIETo 3Ha4YeHHs (PYHKIMUA Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTterpain
5 MHoOXecTBa U JIOTHKA
5.1 MHo)kecTBO, Onepaly HaJ MHOKecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BepositHOCTB 1 cTaTCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eometrpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"




7.4

Tena 1 MOBEpXHOCTH BpaIlleHUS

7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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