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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommmxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMMbl 00eclieYuBaeT OBIAICHUE KIIOYEBBIMU KOMIIETECHIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYaroIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAlpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcs, (GopMuUpoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOW HAyKOW SBICHUW M TNPOIECCOB PEATbHOTO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIECITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcsa, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTrpust siBAsieTCS OJAHMM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHuaibHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTU.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y O0OyYaromuXcsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4depe3  oOecliedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOy4Jaronuxcst CpeaHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MATEMaTHYECKHUE YMEHUS, CBS3aHHbBIC
co crenuPuKoi TEOMETPHUH € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JESTEIHHOCTH.

JlocTikeHne 1eTM  OCBOCHMSI MPOTpaMMbl  OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opmMupoBaHuEe mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPhI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MHUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHme yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMHpOBaHWE yMEHHUS MPOBOJIWUTH  HECJIOKHBIE  JIOKAa3aTeIbHBIC
paccyXJieHus B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  UHTCIUIGKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX ¥ IPHU M3YYEHUU IPYIMX Y4EOHBIX IMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar il PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHU, U ONPEAEIEHHBIM 00pa30oM OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUNA Yy
yYaIIUXC B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peUIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopbl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 001ero oopa3oBaHusl.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopelefl€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydyaroUuxcs, pacuiupss U
yriyosisas e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBoAUTCA 2 Yaca B Heaento B 10 kiacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a Ba roga ooydyenust - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MpPsMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (UIYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapajiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPICHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeopeMa O MPsAMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YTOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpPOeKius  (Qurypel Ha  IJIOCKOCTb.
[lepneHAUKYNSAPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA IIOBEPXHOCTh ITPU3MBL. [Tapannenenurnen, PSMOYTOJIbHBIN
napajuieJienune]; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MTUPAMU/IbI; TTPABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs TNHPaAMUJIa; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaAMUIbI.

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



Brruncnenre 91€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auUaroHaiv, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHOoM mupamuabl. [lorstne 006 o00béEMe. OOBEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, o0Opazyrolue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lUnuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHuME U BepIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3syrolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
Iomaab chepsl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
konyca. O0BEM Mmapa u mIomass chepsl.

[Tomo6ubie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOMIAISIMA
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus wmwiMHapa (TapajUIeIbHO M TEPHEHAMKYJSPHO OCH), CEUYEHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopamMu. CKalaspHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON MICHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOTO OyAYILIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIeHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBHIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHIECKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATbHO-DPKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWM JUI pEIICHHUS 3a1ad B
00JIACTH OKpY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OIICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH VISl OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(]epbl UYeTOBEYECKOW MeATEIBHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IWBHJIW3AIMH; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oelicmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJICamweo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISATh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAY IMOHATHAMH; (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (haKkTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIEHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 00OOIIEHUS U BBIBOJIBI O Pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJ&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJIEH, HAIICJICHHbBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJIbTaThl  PELICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; MPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNaTh BUABI PabOT, TOTOBapUBATKLCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B TPYIIOBBIX (popmax paboThl (00CykIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE ITITYPMbD» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenwle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIeHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTUIEeCKOU 3a1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa MW U YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBHUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBarh B3auMHOE pACIONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIM yTOJl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA ¥ HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN TapaJijiesienumne, Kyo).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTApaJIICIICITUTIC IBI).

OmnepupoBaTh MOHIATHIMH: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUITBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMamM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPCUIMBAIOIIMMUCS MPSIMBIMH, MEXKIy TMPSIMOH H  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMpuMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YEpPTEXKax U
PUCYHKaX.

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

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallMd Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pasyrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA HIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsT B MHOTOTPAHHUK WM TEJO
BpaIleHUS.

Bb4ucnsTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUS CJIOKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTH MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIAroB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCKUe 3aJadyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxX0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU airfOpUuTMaM, NPUMEHSIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a]1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHbIE 3HAHWSA Ha IPAKTHUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI M TEOpPEM, amnmapara anreOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUYECKNX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBLIE
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
MPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
I Tena spaiieris 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
5 1
2 OOnEMEI Ten https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypcbl
OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
NapajuleNbHbIX IPSIMbIX (OTPE3KOB),
CepeIHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, TTEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [TOK
> 1EP P https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 brbmmorexa [TOK
- 11ep p https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha | bubmmnoreka HOK

PUCYHKAX, HAa IPOEKIIMOHHBIX
yeprekax

https://m.edsoo.ru/a63959%d

HauanpHabie cBenenns o kyoe u
UpaMUie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB

HauanpHabie cBenenns o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

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




NUpaMHuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

bubnunorexa LIOK
7 ITOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI
https://m.edsoo.ru/OccScafe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [IOK
' https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
bubnuoreka [{OK
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65¢c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
10 ocTpoe cTepeome aKCHO bubmmorexa LIOK
MMOCTPOEHUH CT METPHUU: aKCHOMBI
P PeOMETP https://m_edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anmHoe pacnionoxeHue npsMbIx B
11 IIPOCTPAHCTBE: NEPECEKAOLINECS, bubmuoreka [IOK
napajjIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MIpSIMbIE
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nmorexa LIOK
12 NapajuleJIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapAJIEIIBHOCTD TPEX
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
but6mmorekxa [IOK
14 VYTIIIBI ¢ COHANPABIEHHBIMU

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




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
NapajiIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuorexa [IOK
18 CBoiicTBa napajiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (burypsl Ha MIOCKOCTU: TETPad bubmmorexa [IOK
P + TEIPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
b K
20 [Toctpoenue ceueHuit nommorexa [0
https://m.edsoo.ru/1d434d0f
bubnunoreka LIOK
21 I1 i
OCTPOCHHE Ceneti https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
” "[IpsiMBI€ M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a%56
MPSIMBIX U IIJIOCKOCTEN"
[IeprieHAMKYIAPHOCTD MPSAMOU U
23 HJI(I;JCKocflTI/I')l;e l::'IeH WK IJ)'ISI HbIE bubmmorexa [IOK
- MEPTCHAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsiMble mapasenbHble U bubmuoreka [JOK
MEPUEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubmuorexa [IOK
MEPIEHINKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyISIpHOCTH

https://m.edsoo.ru/f85bfc46
bubnunoreka LIOK

27
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsmoit bubnuoreka [JOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEHIUKYISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit Bbu6mmoteka [JOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKkymsip U HAKIOHHBIE:
P y2Ip bubnuoreka [{OK
31 paccTostHue OT TOYKH JI0 IIIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepneHauKynsip U HAKJIOHHBIE:
bubnuoreka [{OK
32 paccTostHue OT TOYKHU J0 IJIOCKOCTH,
g https://m.edsoo.ru/66fefadd
paccTosiHue OT IpsIMOM J0 INIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
33 a(?CTOﬂHI/ICYOT EO‘{KI/I JI0 TJIOCKOCTH bubmmorexa [OK
P g ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
34 a(iJTOHHI/ICYOT 50‘11(1/1 0 IUIOCKOCTH brbmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHue OT MPSAMOM JI0 MIIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnnorexa [JOK
MIPSIMOM U TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmuoreka [IOK
JBYTPAaHHOI'O yTIJIa https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YroJI, TUHEHHBIN yroJl bubmuoreka [IOK
JIBYTpaHHOI'O yrjia https://m.edsoo.ru/c7c777ed
38 [lepneHUKyYISIPHOCTD MIIOCKOCTEH: bubnuoteka [JOK




MPU3HAK NEPHEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN

[leprieHANKYIAPHOCTD MIOCKOCTEM:

https://m.edsoo.ru/ec3e2da3

39 OpU3HAK NEPIEHANKYISIPHOCTH IABYX bubmorexa LIOK
P up FUHRY AP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepnenanKyIIPHOCTH TNIOCKOCTEH:
40 I ESHaK neyneg HKYIIIPHOCTH IBYX buGnuorexa [IOK
p up FHKYIEAP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpEX MEePIECHINKYIIpAX bubmorexa HOK
P P p JHKYIIAD https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpéX MEPIEHIUKYIIPAX bubmorexa HOK
p p p JHKYIAP https://m.edsoo.ru/52188a7d
N bubnuorexa [{OK
43 Teopema o TpEX nepHeHANKYISIPAX
https://m.edsoo.ru/9f246736
KontposbHas paboTa mo temam
44 "[lepneHINKYIAPHOCTD NPSAMBIX U bubmmnoreka HOK
mIockocTeil" u "YTibl Mex1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
bu6mmoreka IIOK
45 BBIITYKJIbIE Y HEBBIITYKIIBIE
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1
46 OCHOBAaHMS IIPU3MBI; IpsAMast U bubnuotexa [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCThH PU3MBbI
47 [Tapannenenunen, npsaMOyTroJIbHbIN bubnuorexa [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

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




48

[Mupamuna: n-yrojipHasi IUpamMuia,
rpadd 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMuJbl, IIpaBuJIibHaA 1 yCC‘-IéHHaSI
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MIOHATHE MTPaBUIBHOIO
MHOIOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
U IIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojpHas IupaMua u
MIPaBWIbHBIN TeTpadp; KyO

bu6nmoreka [IOK
https://m.edso00.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,
MPSIMOH, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPaAMUIAX,
napajuieJienumneax, MpaBuiIbHbIX
MHOTOTPaHHUKAX

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

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 21eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMaroHasu,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAaHUM,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

bu6nunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

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

bubnunorexa LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUpaMHU/IbI, TEOpPEMa O IUIOIIAAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN

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

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
b K
56 ITousitue 06 00BEME noamotexa O
https://m.edsoo.ru/7ad0020b
57 O0BEM TUPaMUIBI bubmorexa HOK
https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>3 OOLEM mpau b1 https://m.edsoo.ru/f47dfefd
59 OO0BEM TUPAMHUTBI Bubmiorexa OK
https://m.edsoo.ru/79¢10312
60 OO0BEM TUPAMHUTBI Bubmiorexa HOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka IIOK
1 .
6 OObEm MpH3Me! https://m.eds00.ru/79853608
bu6mmoreka IIOK
) .
6 ObbEM mpH3MEI https://m.edsoo.ru/1e053890
bu6mmoreka IIOK
63 OO0nBé
DM TTPHSMEL https:/m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

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




[ToBTOpEeHME, 0000IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienue pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEX]TY
CKPEIIMBAIOIIUMUCS MPSIMbIMU
bubnunoreka LIOK
67 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.cdsoo.ru/b9 146bc)
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alHs 3HAHUH.
Beruunciienue yrioB: Mex1
68 CerIHI/IBaI-OH_IZIMI/IC}I HpﬂML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo0.ru/56765e8b
MEXy NMPAMOM U IIIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Konrtpoabubie IIpakTnueckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JTUaMETp; TUIOIalb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxeHue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepsl

3 N3o0paxkenue cdepsl, mapa Ha | bubnnorexa [JOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKO 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubmmnoreka HOK
IUIOIAh OOKOBOU M MOJHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3o0paxenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka mumHapa.

6 CeueHus muIMHIpa (MITOCKOCTHIO 1 bubmmorexa TOK

N p ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEPIEeHIUKYISIPHON OCH LIUITUHAPA)
bubmuoreka [JOK
7 KoHnnyeckas noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pasyronire KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHUEC U BCPIIWHA,

bu6nmoreka [IOK
8 oOpa3syroias 1 0Ch; IJI0MA b
. . https://m.edsoo.ru/897dd3b2
OOKOBOW M IMOJTHOU MMOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yromue u BuGmiorexa LIOK
9 BBICOTA; OCHOBAaHHUsI 1 OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TIPOXOJISIICH Yepe3
BEPILHHY)

1 KomOunamms ten BparieHus u bu6mmoreka IIOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BIUCaHHAs B bubnmnorexa [JOK
MHOTOIPaHHUK UJIU B TEJIO https://m.edsoo.ru/Ob136158
BpaIICHUS

13 [TonsTre 06 06bEMe. OCHOBHBIC bubnuoreka [{OK
CBOMCTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

N bubmuoreka [{OK
14 OGbEM LHApa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAb ChepEI https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

https://m.edsoo.ru/810cf1leb




COOTHOIIICHUS MEXTy TUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMHU
IMOIOOHBIX TEII

17 KonTponbHas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbI TET" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 10CcKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
bubnunoreka LIOK
19 CrnosxeHue ¥ BBIYMTAHNUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOXEHNE BEKTOpa Ha YHCIIO nomotexa LO
https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o TpéM
P P bubnunoreka LIOK
21 HEKOMILUIAHAPHBIM BEKTOpaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4d, CBSI3aHHBIX C
. . bubnuoreka [{OK
22 IIPUMEHEHHUEM IIPAaBUII JEHCTBUN €
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METOJT
23 Il I/Ip CLICHUN FCOMe’ll:“) WYECKUX bubmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4y
[IpsiMmoyronbHas cucrema
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! BekTopa. IIpocreiimue https://m.edso0.ru/48db7058
3a/1a4yd B KOOpANHATaxX
75 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexy bu6nunorexa LIOK

IMPSAMBIMHA U IINIOCKOCTAMHA

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




KouTponbhas pabota no teme

bu6nmoreka [IOK

27 "Beiropsi KSOP AHATEL B ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE U

73 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUU
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0000IICHNE 1

30 CHCTeMaTH3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
penieHus
[ToBTOpenue, 06o0IIEHNE U

31 CUCTEMaTHU3aIlus 3HaHUH. 3a/1auun 1 bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

1 cucreMmaru3anus 3HaHui. OCHOBHEIE | bu6mmoreka IIOK
burypsl, hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU

33 WtoroBas koHTpoJsibHas paboTa 1 Bubnmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600IEeHNE U 1 but6mmorekxa [IOK

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

[TPO'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHONM NMPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
75 [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEHICHUU
' TCOMETPHUYECKUX 3a/1a4
73 OnepupoBarh MOHATHUSAMH: TAPAUICIBHOCTh W TEPIEHANKYJISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KrnaccudunupoBars B3auMHOE PaclONOXKEHHE MPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YToJl, TPAaHH JABYTPAHHOTO YIJa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajayCHas
Mepa IBYyTpaHHOTo yria
76 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIHHBIA MHOTOTPAHHUK
-7 Pacrio3naBaTh OCHOBHBIC BHUBI MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
' MPSAMOYTOIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. KIacCUpUKanmud  (BBIYKJIBIE W HEBBITYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSAMbIE H HAKIOHHBIE MPHU3MBI,
MapaJyieIenuIe/abl)
- OnepupoBarb TTOHSTHSIMH CeKyIIas TJIOCKOCT, CeueHme
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIBb3Ysl METO/T CIICJIOB
_ Ctpouth Cce4YeHHS MHOTOTPAaHHHUKOB METOJIOM CIIEZIOB, BBITIOJNHSTH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropurMaMm, IMNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpHU
pelICHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO prIMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiroputMam, IMMPUMCHASA HM3BECTHBIC AHAJIUTHUYCCKHE MCETOMbI IIpU
PEIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

Beramcnate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyll, BHIYUCISATh COOTHOIICHUS
MEKTY IIOUIAASIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPHUH, HECHTP, OChb U IINIOCKOCTH CUMMCTPUN q)HprBI

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
MMPOCTPAHCTBCHHLIX TI'COMCTPUUYCCKUX (bHpraX, MNpCACTAaBJICHHYIO Ha
YCPTEIKaX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJId peHICHUS CTECPCOMETPUICCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO HIaroB pCliCHUs, €CJIN YCIOBUA
NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMeHHTB HpOCTGﬁIHHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PECIICHUU CTCPEOMECTPUICCKUX 3a/1av

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpumeHsTHh MOTyUYeHHBIEC 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPHUMEHATh HU3YyYEHHBIE IOHATHS B IIPOLECCE ITOMCKA
penieHus MaTeMaTHYECKH chopMyIIMPOBAHHOMN po0JIeMBI,
MOJIETMPOBATh PEabHbIE CUTyallMH Ha S3bIKE T€OMETPUH, MCCIIEN0BAThH
MIOCTPOEHHBIE MOJEIU C MCIIOJIb30BAHHMEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aireopsl, pemaTh MPaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BEJINYNH
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6.14

BrmonasaTs [[ef/'ICTBI/ISI CJIOKCHHUSA BCKTOPOB, BBIYWTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKuMH CBOMCTBaMHU OHH

o0JtamaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB
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BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA,
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MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/IEHUE, PACKIabIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHHUC I'COMCTPUYCCKUX BCIUYUH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HN3BCCTHBIC METObI npu PEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3aJa4

6.21

[IpuMeHATh mpocCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd W NPHUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLECCE
MOKMCKA pEeLIeHUs MaTeMaTH4YeCKu CQOpPMYJIUPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyalUU HA S3BIKE N€OMETPUH, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENN C WCIIOJIIb30BAHUEM I€OMETPUYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars NpakKTUYECKUe 3a/1a4H, CBSI3aHHbIE C

HaXOKIACHUCM I'€COMCTPHUICCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE NOHATUSA CTEpEOMETpUM. Touka, IpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMAaTUYECKOM  IOCTPOCHUM  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpelmuBamomuecss npsmele. llapamnensHocTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh NPSMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJ MEXAYy MpSAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuiebHbIE MIOCKOCTH, CBOMCTBA MapaIEIbHBIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBeHHBIE (GUTYPHI Ha TMJIOCKOCTH: TETpadJp,

Ky0, napaJuiesnienumnes, NoCTpOCHUEe CeUeHN

7.3

IlepneHuKyIIpHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMOU MEPIEHANUKYJIIIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpPAMOW M IUIOCKOCTBIO,
JBYI'PaHHBI yTOJI, JMHEHHBIM Yyrojg JAByrpaHHoro yria. lleprneHaukynsap wu
HAKJIOHHBIC: PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMs (PUTyphl Ha IUIOCKOCTh. [lepneHIuKyIspHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISIPHOCTH  ABYX  Iulockocred. Teopema o  Tpéx

NEePHEHANKYISIPAX

7.4

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. I[Ipusma: n-yrospHas
npy3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas H
IIOJIHAS TOBEPXHOCTH Npu3Msl. llapamienenunen, npsMOyTroIbHBIN NapaUICICIIUIIET
u ero coiictBa. [lupamuna: n-yroapHas nupammuaa, rpaHd U OCHOBAaHUE ITUPAMUJBL,
OOKOBas U IOJIHAs MMOBEPXHOCTh NMHUPAMU[BI, IPABUIIbHAS M yCEUEHHAs NMHUpaMU[A.

DeMEHTEI nNpu3Mbl W IMHUPAMUBL. HpaBI/IJIBHBIG MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

IIPAaBWJIBHOTO MHOTOrpaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs INHpaMHIA,
MpaBUJIbHAs TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN TeTpasrap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOJEKa’aAp W ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajliCJICIUICaAax, ImpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Bbluuciienue 31eMEHTOB MHOIOTpaHHUKOB: pé&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTU U TIIOJHOM IOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPABUIBHOM IHMPAaMHJIBI, TeOpeMa O IUIOLIAIH

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEI

11 KUIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnyeckas moBepXxHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHWYeCKoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplInHa, oOpasylomas U OcCh,
Ionaab OOKOBOM M TIOTHOW TMOBEPXHOCTH. YCEUYEHHBINM KOHYC: 0Opasyrolue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTH

Cdepa u map: neHTp, paauyc, JuamerTp, MIouaab noBepxHoctu cepol. Banmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTMHCAHHBIN

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIllCHUs

6.6

[TonsTe 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajienenunena u cuenctsus w3 He€. OO0bEM UMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXAY  IUIOLIASIMU

67 MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISPHO OCH), CEUEHHUS KOHYyCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 11apa
BexkTop Ha muockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BeKTOpa Ha 4ucio. Pa3nokeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemieHne 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpsiMoyronbHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiiimue 3amauM B KOOpJAMHATaxX. YToJN MexAy Bekropamu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MCXKAY MNPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3a/la4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (DOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHA IpPU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs1 ONKUCAHUS PEAIbHBIX MPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMHU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHKCHIBaThb Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YUCIO, IIEJI0€ YHCIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPEHb HaTypalbHOH CTETeHH, CTETICHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeHCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC MW  TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTaTOK IO MOJMYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAILHOE  YMCJIO,  MHOXXECTBAa  HATYypaJIbHBIX,  LIEJbIX,
2 palMoOHANBHBIX, JCHCTBUTENBHBIX UYHCEN; yMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™ EBKIHMIA MTpH PEIIeHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHCTEMaMH  CUHUCIICHHS; yMEHHe
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MpeoOpa3oBaHMS BBIPAKEHHH CO
CTENEHsAMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pALIMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas rporpeccus, reoMeTpuyecKas rporpeccusi,
OeCKOHEYHO YyOBIBaroIIasi TIeoMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUUECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATHSMU: MaTpulia 2%X2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIATh YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C TII1apaMETpOM; IIPHUMCHATH
YpaBHCHU, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIMH, HauOoJbIlee U HaMMEHbIIee 3HAYCHUS
GYHKIIUM Ha MPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpPBOOOpa3zHas, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHl Tpaduka (QyHKIUH; yMEHHE
BBIUMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEAEHHSA, YAacTHOIO U
KOMIIO3UIIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
GYHKIMM; yMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIENOBaHMUA (PYHKLUH,
HaXoAUTh HauOOJbIIME M HAUMEHbIINWE 3HAa4eHUs (YHKIHHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIHUAIIbHO-DKOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HaXOIUTh TUIOMIATU U 00BEMBI (DUTY C TTOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

NOMOIIBI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWs, KBaapaTHYHAS
byHKIMA, panuoHaibHast byHKLHSA, CTETEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTHh TIpadUKH W3YyYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUs
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTH YIpPaBIEHUS JTUUYHBIMU U CEMEHHbBIMU
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEILICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yMEHHE MOJAEIMPOBAThH
peaNbHblE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 33Ja4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEE apruPMeTHIEecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHblIEe 3HAYEHHUs, pa3Max, JUCIepCHs,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
nrarpaMmax, rpaukax, OTpaXKarollyro CBOHCTBA peabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJ0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamm

pacceuBaHys U JINHEWHOU Perpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOro COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (OpMyJy MOJHOMN
BEPOSATHOCTH, (popmyny beprymm, komOuHaTOpHBIE PaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
NOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIMHA paclpeleNeHnuss H  IUJIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPEIEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Jyis
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE MPUBOAUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IMPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KICHUS JJIs PEeLIeHUs 3aj1ay;
OLICHMBATh BEPOATHOCTH pealbHBIX COOBITHH; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JIBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPELIMBAIOIIMECS IPSAMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTrOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMHM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHM H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHITUSMU: IUIOIMIAAL (GUTYpPBI, 00BEM (QUTYDBHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnes, npusMa, nupamuaa, Qurypa M MOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepbl, IIomaib
MOBEPXHOCTU NHMpaMM[Ibl, NPU3MBI, KOHycCa, LWIMHApA, 00BEM KyoOa,

IPSAMOYTOJIBHOIO Tapajuleenunea, MUpamMuabl, MPU3MBL, LWIAHIPA,




KOHYcCa, 11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCAa U LWIMHIPA,
napajuiefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCa; yMEHHE CTPOHUTb CEUCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyJIUPOBATh OMPEICIICHUS N3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX N€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mno
pa3jIMYHBIM MpPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HUCIIOIb30BAaTh T'€OMETPUYECKHE OTHOIICHHS
OpU pELICeHUWU 3a/a4; HAaXOAWTh T€OMETPUYECKHE BEeIWYHMHBI (IJIMHA,
yroj, IJIomaab, O0BEM) TpPHU peHIeHUW 3a7a4 U3 JPYTUX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOIMIAAb MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOpPMYNBI M METObI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesienuIesa, MUpaMuibl, MPU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HAXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATh NOHATUAMU: ITPAMOYTOJIbHAA CUCTCMAa KOOPAHUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpaA IIO 6a31/1cy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BCI(TOpHLIfI n KOOpIII/IHaTHHﬁ MCTO
IJI1 pCeHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPpYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs] 3aJayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHMCKOM M  MHPOBOM

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kona
1 Yucna v BEIYHCIICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
15 Panmonanenbie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHalbHBIM Moka3areneM. CBoICTBa
' CTCIICHU
15 CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaabHbIE JTOTapU(MBbI
HevictButenbHple  4ucia. ApudMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BRIYMCIEHUS, IPaBUIa OKPYTIICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexkcHbie unciia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Lemnpie u 1poOHO-paIiOHaTbHBIC YPaBHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enpie 1 poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 QyHKUIUHU U TpaduKu
31 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuum.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS 1-0i cTENEeHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMmnTorel TpadukoB ¢GyHKnmid. CBoHcTBa  (yHKIHIA,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHo03k€ecTBO, onepaluy HaJl MHOKeCcTBaMHU. [J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopaunaTs! 1 BEKTOpBI




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

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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