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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUS.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIMMHU OCHOBY JIJII CaMOPA3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO M ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYaroIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUa oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTHX Y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXEHUs
MAaTEMATUYECKOW HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIECIUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHHUS,, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y 0OyYarONUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €Cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIEro MUPA,;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWEe yMEHHUS  IPOBOJIWUTH  HECJOKHBIE JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YJIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBIISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MO3HAHUA, U ONPEAECIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET NMPOTEKAHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX ITPEIACTABICHUMN Y
YYAIIUXCA B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHME  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHU.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenensercs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell mporpaMmbl, paclpeneNEéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUUYECKUX MPEICTaBICHUNA OOydYaroluXCcs, paclIupss U
yriyosisas e€, o0pasysi IpOoYHble MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydyenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIIECCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY MNPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TETPa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauiebHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM N0  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSIMOYTOJIBHBIN
napajuieJienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MNHPaAMUJIa; MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMI, TEOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHor mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBL.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTO0OHBIX TE.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BeEpIIMHA, 00pa3yromas
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ymollre U BbICOTa; OCHOBaHMS U OOKOBasI TIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AMAMETpP; IUIOMIAb MOBEPXHOCTU C]eEphl.
B3auMHoe pacnonoxxenue chepsl U TINIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalieHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOTI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. IIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOr0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peLIeHu, paccyXIeHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIlEeKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; WHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO H  CIOCOOHOCTBIO K MaT€MaTHYeCKOMY OOpa3oBaHUIO W
caM0o00pa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COITUATEHO-Y)KOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMAIBLHON
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCICHHs 33jad B
00JIACTH OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIKOB W OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIS1 OKPY’KAOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUI Pa3BUTHS IHMBHJIU3AIMU; OBJIAJCHHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAalbHbIMU Pe2yIMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c80eHUe
Memo008  NO3HAHUA ~ OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBCHHbBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHONICHWUH MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmMymupoBaTh U MNPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATH CcHOCOO pelreHus ydyeOHOM 3adadyd (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yJIhbTaTOB, BEIBOJOB U 0000IIECHUIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITCIIBHO
chOpMYTUPOBAHHBIM KPUTCPHSIM.

2) VuueepcanvHvie KOMMYHUKAMUGHble  Oelcmeus, 0becnevusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUaAIOUUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS 110
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAICICHHbIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IM4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeieNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJTHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUHN ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbTara peleHns MaTeEMaTUYeCKOU 3a1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHIATUSMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPU PEUICHUHN
r€OMETPUUECKHX 3a]1ad.

OnepupoBaTh NOHATUAMHU: MAPATIICTBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pedpo NBYTpaHHOIO Yrja; JUHEWHBIM Yroyl JIBYTPAHHOIO Yrja; rpaaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; TMpU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHS JUIS
KJaccupuKanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSIMbI€ U HAKJIIOHHBIE PU3MBI, HapajlIeICIUIICbl).

OnepupoBaTh MOHIATUSMU: CEKYIAs IJIOCKOCTh, CECUCHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh CE€UEHHSI MHOTOTPAHHUKOB METOJIOM  CJICAOB, BBIMOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3iaM WiH
aIrOpuTMaM, TPUMEHSS] HW3BECTHHIC AHAIMUTHUYECKUE METOAbl TMPHU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYHMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPSAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMU.

Pemiats 3a1aun Ha HaXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pas3iaM Win
aIropuTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJAbl NPU PEIICHUU
CTAHJAPTHBIX ~MAaTeMAaTUYECKUX 3aJa4 Ha  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCIMBAIOIIUMUCS TMPAMBIMU, MEXJYy TMPAMOM U IUJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHUMMETPHUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (HaKkThl i PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHININE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpHUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC W
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIMPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMy:I.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY MUIOIMAIASIMHU MOBEPXHOCTEH M 0O0bEMaMu
MOTOOHBIX TE.



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

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOpPIMHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTediMe OPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpruMEHATh MOJyYEHHbIE 3HAHUS HA MPAKTHUKE: AHAJU3UPOBATH PEaJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M TEOpPEM, ammapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 5 https://m.edsoo.ru/CSO3R7VIP
I1 .
2 DIMBIC H IHIOCROUTH B TPOCIPAHCTEe . 19 1 https://m.edsoo.ru/WT7NSO14T
[TapamnenbHOCTh NPSIMBIX U IJIOCKOCTEN
[Iepme oc
3 PHETAIEYTHPHOCTE HPAMBIX 1 14 https://m.edsoo.ru/V6I1 APUCD
IJIOCKOCTEMN
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 6 1 https://m.edsoo.ru/R3EMETBTQ
5 MHororpasHuku 12 1 https://m.edsoo.ru/XPWIOUSFB2
6 BekTopbl 1 KOOpAUHATHI B MPOCTPAHCTBE 1 https://m.edsoo.ru/010FX2SJB
7 IloBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB 10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
T
1 el BPALieHiTt 15 1 https://m.edsoo.r/HYOWQLS5KQ
[unuuap, KOHyC U map.
O6Bé
2 PEMBLTEN I:I TUIOTHaUT 1X 23 2 https://m.eds00.ru/BOORVIYC9
MMOBEPXHOCTEN
4 Meroa koopAMHAT B IPOCTPAHCTBE. 15 )
JIBH)KEHMS
[ToBTOpeHue, 06001EeHNE,
5 . 15 1 https://m.edsoo.ru/DORV3P725
CHUCTEMaTHU3aIlis 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 63 6 0
I[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

Jara nzydyenus

Yuer padoueii

NporpaMmsl
BOCIIHUTAHHSA JJIeKTPOHHbIE
N IIpakr  Ilnan daxr
° uudposbie
Tema ypoka Konrpo wnuecku
n/n o0pa3oBaTte/ibHbIE
Bcero  abHBIE e
pecypchl
padorel  padort
bl
[Ipenmer crepeoMeTpru. AKCHOMBI 1 Henens https://m.edsoo.ru/D3VCJ
CTEpeoOMETPUU CEHTAOPS 7UN4
Hexkotopsie cneacTBus U3 akcuom 1 Henens https://m.edsoo.ru/NR6VJ
CEHTAOPS YCGK
Pewmenne 3a1a4 Ha npuMeHeHne 2 Henens
AKCHOM CTEPEOMETPUHU U UX CEHTSAOPs bitpsmn.cdsongn O0RAD
repeoMetp p FAMO
CJIEICTBUI
Pewienne 3anau Ha npuMeEHeHUE 2 Henens
https://m.edsoo.ru/KMUQ
AKCHOM CTEPEOMETPUH U UX CEHTSIOps
. PILLO
CJIEICTBUI
Pewienne 3anau Ha npuMeHeHUe 3 Henensd
AKCHOM CTEPEOMETPHH U UX CEHTSIOps DD mdsuo.nu I 2
rep p P NHCZ
CIIEICTBUI
[TapannenbHble IpsMbIE B 3 Henens https://m.edsoo.ru/IMQ3A
HPOCTPAHCTBE CEHTAOPA J385
[TapanneabHOCT NPSIMON U 4 nenens https://m.edsoo.ru/SLMI7
IIJIOCKOCTH CEHTSIOps R3BL
Pemenue 3agau no reme 4 nenens https://m.edsoo.ru/DUKA
«TapannenbHOCTh NPSMOUN U CEHTAOPS X7QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1

IIJIOCKOCTH»

Penrenue 3amau mo reme 1 Henena
N https://m.edsoo.ru/YPKSS5
9 «TapannenbHOCTb NPSAMOUN U OKTSIOpS
MLJL
MIJIOCKOCTH
Penrenue 3amau mo reme 1 Henensa
. https://m.edsoo.ru/I3A98]
10 «ITapannenbHOCTh IPSAMON U OKTSOPS 670
ILUIOCKOCTHY T
1 CxpelyBarommecs npsmbie 2 Henens https://m.edsoo.ru/ITUTWE
OKTSIOpst KR5Q
VYri1bl ¢ COHanpaBIeHHBIMU 2 "Hepens
12 CTOpPOHAMU. YTOII MEX OKTSIOps bpszm.cdsoo.ut SOVL
P ‘ o P QLH6
MPSIMBIMU
Pemenue 3agau mo reme 3 "Hexaens
13 «B3auMHOe pacIonoxeHue OKTSIOps https://m.edsoo.ru/PO5J6
HPSIMBIX B IPOCTPAHCTBE. YTOJI D23U
MEXIY TPSMBIMUY
Pemenue 3agau o teme 3 "Heaens
14 «ITapaniaenbHOCTD MPSMBIX H OKTSIOpS hips: oedsoouLLIAY
paLes: p p HVBW
TIJIOCKOCTEM»
Konmponvnaa pavoma Nel no 1 Henens
meme «AKcuomvl cmepeomempuu HOSIOps
https://m.edsoo.ru/KGJMS
15 u ux cneocmeusn. Bzaumnoe OEUK
PACnON0MNCEHUE NPAMBIX, NPAMOLL
U naocKkocmu
16 [TapamienbsHOCTD IIIOCKOCTEN 1 Henensa https://m.edsoo.ru/24LVW
HOSIOps HOVS
17 CBoiicTBa mapaIeTbHBIX 2 Henens https://m.edsoo.ru/BUSTQ
IUIOCKOCTER HOAODs 9HZT



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT

13 Terpasap 2 "Hexens https://m.edsoo.ru/0KQQ
HOSIOPSI K2ABA
[Tapannenenunen 3 Henend https://m.edsoo.ru/MRT13
19
HOSIOpst XP79
20 3aga4yu HA TOCTPOCHUE CEUYCHUI 3 Henmens https://m.edsoo.ru/DI3AX
HOSIOPsI 05J8
)1 3ajaun Ha TOCTPOEHUE CEUCHUI 4 nenens https://m.edso00.ru/20GC3
HOSIOPS ZP9P
3aKkpernsieHue CBONCTB 4 nenens https://m.edsoo.ru/BI405
22
Hapajuielienure/ia HOSIOPs QJEB
” Konumponvnasa paboma 2 no meme 1 Henens https://m.edsoo.ru/RN45Y
«Tempasop. Ilapannenenuneoy nexaops BO8R
[lepnennukymsipHble NpsMbIE B 1 Henens
24 npoctpanctie. [lapaienbHubie nexaopst https://m.edsoo.ru/32MXR
HpsIMBIC, IEPIICHAUKYJIIPHBIC ZDDL
IJIOCKOCTH
75 [Ipu3Hak nepneHauKyIsIpHOCTH 2 Henens https://m.edsoo.ru/JPUOT
IPSMOM U TNIOCKOCTH Jexaops OI3N
2% Teopema o psAMOH, 2 Henens https://m.edsoo.ru/DC41W
TIEPIICHIUKYJIIPHOMN K TUIOCKOCTH neKkaopst 6K14
Pemeriie saza't ka N 3 Henens https://m.edsoo.ru/HD3D6
27 NEPIEHIUKYISIPHOCTD IPSIMON U nexaops 3S5P
IJIOCKOCTH
Pemerme 3a/a £ . 3 HezcI https://m.edsoo.ru/YO0IQS
28 MEPIECHINKYIAPHOCTD MPAMOU U JeKaopst MOH]
IJIOCKOCTH
79 Pemenne 3amau Ha 4 penens https://m.edsoo.ru/8 IRSK
MEePIECHANKYISIPHOCTD MPSIMOU 1 nexaopst U5RJ



https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ

IIJIOCKOCTH

PaccrossHue oT TOUKH 110 4 uenens
https://m.edsoo.ru/HFKNP
30 miockocTH. Teopema o Tpex JeKadps KZT
MEPIECHINKYISpaXx.
31 VYron Mexay npsamMou u 5 Henens https://m.edsoo.ru/638GK
IIJIOCKOCTBIO nexaops WY7V
Pemenue 3agau Ha npUMEHEHUE 6 Henens
37 TEOPEMBI O TPEX NEPIEHAUKYIAPAX JeKaops https://m.edsoo.ru/AD6RC
U yTria MeXay IpsaMoil 1 ACRA
MJIOCKOCTBIO
Pemenue 3aga4u Ha npUMEHEHUE 2 "Hepens
13 TEOPEMBI O TPEX NEPIEHAUKYIAPAX sTHBaps https://m.edsoo.ru/VLLIQ
U yria MeXay IpsaMoil 1 THXC
IJIOCKOCTBIO
34 Pemenue 3aga4 Ha npUMEHEHUE 2 "Henens https://m.edsoo.ru/6P5SBV
TEOPEMBI O TPEX NEPIEHAUKYISAPAX STHBaps V34R
35 Yron mexay npsMon u 3 Henens https://m.edsoo.ru/PSFIX
MJIOCKOCTBIO (TIOBTOPEHUE) STHBapPs UAII
JIByrpaHHBIN yrou 3 Henend https://m.edsoo.ru/6R4A0
36
sTHBaps EOMD
37 [Ipn3Hak nepneHauKyIsIpHOCTH 4 nenens https://m.edsoo.ru/MLOZZ
JIBYX IUIOCKOCTEH. STHBaAPS YZC7
[IpssMOYyTOIBHBIN NapaUIeIenIIe 4 nenens https://m.edsoo.ru/YRQD
38
SHBaps SMONH
Pemenue 3agad Ha cBOMCTBaA 1 genensa
https://m.edsoo.ru/DY2AF
39 IIPSIMOYTOJIBHOTO bespans Q4T
napasuiesenuIe1a
40 [TeprieHANKYTAPHOCTD MPSMBIX U 1 nenens https://m.edsoo.ru/TSSOA



https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

MJIOCKOCTEH (MIOBTOPEHUE) beBpais 9NH2
Pemenne 3amau 2 Henels https://m.edsoo.ru/OW5LZ
41
(espans IRVZ
Pemenne 3amau 2 Henels https://m.edsoo.ru/OP44K
42
heBpast E54N
Konmponvnaa paboma Ne3 no 3 menmens
P p s https://m.edsoo.ru/OWGS
43 meme «llepnenouKynapuocmo dbespans I'WDV3
nPAMBIX U NIAOCKOCH e
[TonATHE MHOTOrpaHHUKA 3 Henens https://m.edsoo.ru/VOXA
44
(espans BPOPB
45 [Tpu3ma. [1omans TOBEPXHOCTH 4 nenens https://m.edsoo.ru/LSFTE
HPU3MBbI dbespans Z3QX
Pemenne 3amay Ha BEIYHUCIICHHUE 4 nenens https://m.edsoo.ru/ZAL6D
46
IJI0LA U TTOBEPXHOCTHU IIPU3MBI dbespans KFQL
47 Pemenne 3amay Ha BEIYHCIIEHHE 1 Henens https://m.edsoo.ru/ITCOB
TUIOIIAIN TTOBEPXHOCTHU IMPU3MBI MapTa 1WIO
ITupamuna 1 Henens https://m.edsoo.ru/1TOFX
48
mapTa 00PA
[IpaBunbHas nupamuia 2 Henens https://m.edsoo.rt/LWNG
49
MapTa FZTWE
50 Pemenue 3amau no reme 2 Hexels https://m.edsoo.ru/06SHO2
«ITupamuan Mapra IDD
Pemenue 3amau no reme 3 Hepnens https://m.edsoo.ru/SWEU
51
«ITupamugar» MapTa C9ENR
VYceuennas nupamuga. Ilnomans 3 Henens
P A o e A https://m.edsoo.ru/EUP4M
52 IIOBEPXHOCTU YCEYEHHOU Mapra N760
UpaMU/Ibl
53 CummeTpus B TPOCTPaHCTBE. 1 nenens https://m.edso0.ru/SQY9X



https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6

[lonsiTHE IPpaBUIBHOIO anpess SIL6
MHOT'OIPAHHHKA.
Pemenue 3anau 1 Henens https://m.edsoo.ru/R22FH
54
anpens BG60O
55 Koumponvnasa paboma Ne4 no 2 Henens https://m.edsoo.ru/VHYNJ
meme «Mnozozpannukuy arnpenst QMOQD
56 [Tonsarue BexTopos. PaBeHcTBO 2 Henens https://m.edsoo.ru/GM1L
BEKTOPOB anpens C394G
57 CrioxeHue ¥ BEIUYUTAHUE BEKTOPOB. 3 "Henens https://m.edsoo.ru/B307P8
CyMMa HECKOJIbKUX BEKTOPOB arnpens WTC
53 YMHOKXEHHE BEKTOPa Ha YHCIIO. 3 Henens https://m.edsoo.ru/PQZ9E
anpens D3YF
59 Kommnanapusie BexkTopsl. [IpaBuno 4 nenens https://m.edsoo.ru/RZ8BI
napajuleenue1a amnpens TMU9
60 Paznosxxenue BekTopa 1o 3-m 4 nenens https://m.edsoo.ru/O0HRFO
HEKOMILIAHAPHBIM BEKTOPaM arnpens 2LCT
61 3auem Ne 4 no meme «Bexmopui 6 1 Henens https://m.edsoo.ru/YEQP6
npocmpancmeey Mast 3ZD4
[ToBTOpEeHnue, 060061EeHNE 1 Henens
2 cHUCTeMaTU3als 3HaHH. Mast https://m.edsoo.ru/B46EM
AKCHOMBI CTEPEOMETPUHU U UX RRGE
CJIe/ICTBUS
[ToBTOpenue, 0600IIEHNE 2 "Henems
CHUCTeMaTU3alrs 3HaHU. Mast https://m.edsoo.ru/FIMQ
63
[TapannenbHOCTh MPSIMBIX U W6KFT
IJIOCKOCTEN
64 [ToBTOpenue, 0600IIEHNE 2 "Henes https://m.eds00.1ru/23S501
cUCTEeMAaTH3aInsA 3HaHUN. YT0I Mas 80N



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N

MEXIY IPSIMOH U IUIOCKOCTBIO

65

66

[ToBTOpeHME, 0000IIEHNE
cUCTEeMAaTH3aIs 3HaHUM.
IToctpoenue ceuenuii B
MHOTOI'PAHHUKE

[ToBTOpeHME, 0000IIEHNE
CHCTEeMaTH3alMsl 3HaHUH.
Brruncnenue paccTosHUN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH JI0
MPSAMOM, OT TOYKHU JI0 TIJIOCKOCTH,
ME¥K]ly CKPEIIUBAIOIIMMUCS
NPSMBIMHU

3 Henensa
Mast

3 Henensa
Mas

https://m.edsoo.ru/KXTO
CIOJG

https://m.edsoo.ru/HKP613
JUuC

67

68

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3allns 3HaHUH.
Brruncnenune yrioB: Mexy
CKpCIIMBAOINUMHUCA ITPAMBIMHU,
MEXIY MPSIMOM U IIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXKIY
TUIOCKOCTSIMH

4 wenpens
mas

4 nenend
Mas

https://m.edsoo.ru/KB3EK
0A9U

https://m.edsoo.ru/X7CJU
5LO0

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ko CCTBO a0 JarTa usyyenust Yuer
JINYECTBO YaCOB o
paboveii DJIeKTPOHHbIE
NpOorpaMmbl
Ng Tema ypoxa Kontpo Hpaxr Txan Paxr BOCIIMTAHUS nuQpoBLIe
n/n B HYeCKH o0pa3oBaTe/ibHbIE
P padot
bl
| [TonsiTue uunuHIApA. 1 1 Hepens https://m.edsoo.ru/TW8Z59
CEHTSIOps CHJ
) [Inmomans TOBEpXHOCTH 1 1 Henens https://m.edsoo.rt/YCMW
HUIUH]IpA. CEHTSIOps C4aM31
3 Pemenue 3anau mo marepruanam 1 2 Henens https://m.edsoo.ru/QDCFS8
EI'D CEHTAOPSI UGXE
4 ITonsaTHE KOHYCA. 1 2 Hepens https://m.edsoo.ru/8516BB
CEHTSIOPsI EO7
5 IInomans MOBEPXHOCTH KOHYCA. 1 3 Henensa https://m.edsoo.ru/WO0JR97
CEHTsIOps 9V9
6 Y ceyeHHBIH KOHYC. 1 3 Henens https://m.edsoo.ru/OYMSP
CEHTsIOps W10Z
7 Konyc. Hunuaap. Pemenue 1 4 nenens https://m.edsoo.ru/H64QF3
3aja4 no marepuainam EI'D. ceHTaops E6R
g Cdepa u map. 1 4 menenst https://m.edsoo.ru/Q4EUB
CEHTSIOps B6GT
B3aunmHoe pacnonoxenue cepsl 1 1 Henens https:/m.edsoo.ru/SOVNIT
9 u nnockoctu. KacarenbHas OKTAGPS U20. ' '
TIOCKOCTH K cepe.
10 [Mnomane chepsr. 1 1 Henens https://m.edsoo.ru/OPVICK



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU

OKTAOpS UuYu
1 Pemenue 3agau mo teme: Chepa» 2 "Henens https://m.edsoo.ru/4VHGT
u3 marepuaiioB EI'D. OKTAOPA YX8F
12 Pa3nblie 3agaun HA HOrOTPaHHUKH, 2 "Henens https://m.edsoo.ru/RMYY1
LUJIAHAP, ap ¥ KOHYC. OKTSIOpsI STLP
13 3auér o Teme: «Tena BpameHus» 3 Henens https://m.edsoo.ru/4ACENH
OKTAOpPS GLOZ
Ypoxk 000011ar0Iero MOBTOPEHUS 3 Hemens https://m.edsoo.ru/W8TGN
14 o teme «IluIuHIp, KOHYC U OKTSIOPsL
5799
mapy. -
15 KontpoibHast pa6ora no reme: 1 Henmens https://m.edsoo.ru/G7AYC
«uauHap, KOHYC U map.» HOS6ps MOTT
[MTousitue o6bema. O0BEM 1 Henens
https://m.edsoo.ru/4NO4FY
16 MPSIMOYTOJILHOTO HOSIOpsI
UuXx
napajuiesenumnesna.
Pemenue 3agau mo teme: »O0BEM 2 Henens
17 A Host 6I[ a https://m.edsoo.ru/KCOMH
MPSIMOYTOJIHHOTO P ISWW
MapajuieTIeuIe 1a.
18 O0beM NpAMO¥ NPU3MBI. 2 Hexens https://m.edsoo.ru/AQ405S
HOSIOpst B7C
OO6bemM munuHIpa. 3 Henens https://m.edsoo.ru/PMNHT
19
HOSIOpst UK7G
20 Pemenue 3amay mo reme: «O0BeM 3 Hemens https://m.edsoo.ru/4H7PLG
OUJIMHIpA. HOSIOPsT BI1
Briuncienne o0LeMOB TEI C 4 gemens
5 https://m.edsoo.ru/NZSOLF
21 MOMOUIbIO ONIPEIETEHHOTO HOSIOPsT WNI
WHTETrpaia.
22 OO0beM HAKITOHHOW TPU3MBI. 4 nenens https://m.edsoo.ru/73F23EP



https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5

HOSOpA

Us

2 OO0beM mupaMubl. 1 Henens https://m.edsoo.ru/BBII39Z
neKaops 7U
Pemenne 3amau mo teme: «O0beM 1 Hemens https://m.edsoo.ru/X9TSD
24
IMUpaMUIBD». nexaops NSQ3
OO0bem KoHYyCA. 2 Hexens https://m.edsoo.ru/RPAQM
25
eKadpst BCDO
2% Pemenne 3amau mo treme: «O0beM 2 Henmensd https://m.edsoo.ru/EGRV3
KOHYCa». nexaops NF84
Pemenne 3amau mo reme: «O0beM 3 Hemens
https://m.edsoo.ru/NSKELE
27 MUPaMUJbI, KOHYCa IPU3MBI, nexaops BHL
uunuaapa» u3 KMMos EI'D.
Vpok 0600mammero 3 wemens
P ot A https://m.edsoo.ru/16ASE]1
28 noBTopeHus 1no Teme: «O06beM nexaops YU
NUPaMUAbl U KOHYCa»
79 KountpoJsbHas paéora no reme:» 4 nenens https://m.edsoo.ru/VEMVY
O0BEMBI TE». neKaops 13YE
O01wéMm mapa. O0bLeM MIapOBOTO 4 nenens
p p A https://m.edsoo.ru/UF02M9
30 CerMeHTa, NIapoBOTO CJIOS U nexaops 43T
IAPOBOTO CEKTOPA. o
31 OObem mapa u ero yacTei. 5 Hexens https://m.edsoo.ru/FG4PJN
neKaops 2IF
Pemrenne 3agau u3 MaTepualioB 6 Heaenst
37 EID 6 H P 2; https://m.edsoo.ru/ZY6BY
}ia 00BEM mIapa u ero nexaops LYTW
qacTel.
[Tnomans chepsl. 2 Henens https://m.edsoo.ru/VPSCX
33
SAHBaps OC4C
34 Pemenue 3a1a4 Ha MHOTOIrpaHHUKH, 2 Henensa https://m.edsoo.ru/70QSTD



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

LWINHIP, KOHYC U LIap. STHBaps CAP
Peluenue 3amau u3 marepuanoB 3 menens
35 EI'D. 3auért o teme: ««O6BEM A https://m.edsoo.ru/TW8Z59
mapa u ero yacre. [nomans SHBapA CHJ
cdephLy
[ToaroroBka Kk KOHTPOJIBHOU 3 Henens
! b .. A https://m.edsoo.rw/YCMW
36 pabote mo Temam: «O0BEM 11apa u STHBaPS CAMBI
ero yacrtei. [Inomans chepsr.»
KonTpoabHasi padora mo teme: » 4 nenens
37 06 https://m.edsoo.ru/QDCF8
beM Iapa M IJIoWAadb SITHBaps UGXE
chepbi»
33 [IpsamoyronbHas cucrema 4 nenens https://m.edsoo.ru/8516BB
KOOPJAMHAT B POCTPAHCTBE. SITHBaps EO7
39 Koopaunars! Bekropa. 1 Henensa https://m.edsoo.ru/WOJR97
JleficTBUA HaJl BEKTOPAMHU. deBpans 9V9
40 Koopaunars! BekTopa. 1 Henensa https://m.edsoo.ru/OYMSP
JlelicTBUs Ha/l BEKTOPAMHU. deBpans W10Z
CBs3bp MEXy KOOpAMHATAMH 2 "Henens
y P a https://m.edsoo.ru/H64QF3
41 BEKTOPOB U KOOpJAMHATaAMH (beBpans E6R
TOYEK LEO]
[TpocTeiimue 3a7auu B KOOpAMHATAX 2 "Henens https://m.edsoo.ru/O4EUB
42 deBpans B6GT
43 IIpocreiimune 3anauu B 3 Henensa https://m.edsoo.ru/80VNIT
KOOpJAMHATAX (beBpans Uu20
44 IIpocreiimue 3anauu B 3 Henensa https://m.edsoo.ru/OPVICK
KOOpIHMHAaTax (beBpans UuYu
KonTtposabHasi paGora mno teme: 4 nenens
e . P A https://m.edsoo.ru/4VHGT
45 »Ilpocreiilue 3aga4u B (deBpans YXSF

KoopauHaTax»



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
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https://m.edsoo.ru/YCMWC4M3I
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https://m.edsoo.ru/8516BBEO7
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https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
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https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F

Yrois Mexay BEKTOpaMH.

4 uenens

https://m.edsoo.ru/RMYY 1
46 CxanspHoe Npou3BeCHUE (heBpans STLP
BEKTOPOB.
Yron Mexay BEKTOpaMH. 1 nenens
https://m.edsoo.ru/4ACENH
47 CkansipHoe Mpou3BeICHUE MapTa
GLOZ
BEKTOPOB.
43 Brrunciienue yrioB Mexmy 1 Henens https://m.edsoo.ru/W8TGN
NPSMBIMU U IJIOCKOCTSIMU. MapTa 5799
49 IToBTOpEHME BOMIPOCOB TEOPHUU U 2 "Henens https://m.edsoo.ru/G7AYC
peluienue 3aaay. MmapTta MI9TT
HBuxenue. OceBas u 2 "Henens
https://m.edsoo.ru/4NO4FY
50 LEHTpaJIbHAS U 3epKajbHas MapTa
Uux
CUMMETPUH.
51 [TapannensHBIN EPEHOC. 3 Henens https://m.edsoo.ru/KCOMH
MapTa ISWW
57 3auét o Teme: «MeTtox 3 Hemens https://m.edsoo.ru/AQ405S
KOOPJMHAT B MPOCTPAHCTBE. MapTa B7C
KonTtposabHas pa6ora no teme: 1 Henens
53 «MeTol KOonLIHAT B ADeIs https://m.edsoo.ru/PMNHT
A KOOPA P UK7G
NPOCTPAHCTBEY.
54 - TloBTOpeHHE MO TeMe: 1 genens https://m.edsoo.rw/4H7PLG
55 «ITapannenbHOCTh NPAMBIX anpens BIl
U TIOCKOCTEN» T
56 -  IloBTOpeHHE mO Teme 2 "Henens https:/m.edsoo.ru/NZSOLF
57 «IlepneHAUKYAIPHOCTH TMPSIMBIX anpens WNI
U IJIOCKOCTEN»
58- [ToBTopenue 1o Teme: «JleKapToBbI 3 Henens https://m.edsoo.ru/73F23EP
KOOpAMHATHI U BEKTOPHI B
59 MPOCTPAHCTBE. arnpess Us
60 -  IloBropenue mo teme :«Ilnomanu u 4 genens https://m.edsoo.ru/BBII39Z



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
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https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
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https://m.edsoo.ru/BBII39Z7U

61 00BEMBI MHOTOTPAaHHUKOB). anpes 7U
62 - [ToBTOpEHUE IO TEME: 2 1 genens
63 n 6 https://m.edsoo.ru/X9TSD
«Ilnomanu ¥ 00BEMBI TEI Mast NSO3
BpaILCHUSY.
64 I'omoBast KOHTpOJIBHAS paboTa. 1 2 Henens https://m.edsoo.ru/RPAQM
Mast BCDO
65- - Pemtenue 3amau EI'D 2 3 Hemens https://m.edsoo.ru/EGRV3
66 Mas NE84
67 Pemenue 3amau EI'D 1 4 wenens https://m.eds00.1u/NSKELE
Mmas BHL
68 Pemenue 3amau EI'D 1 duenensa https://m.edsoo.ru/16ASE1
Mast TYU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePSIEMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAs], IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX IPHU PELICHUU
' F€OMETPUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHSMHU: MAPAUICTBHOCTh W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U ITUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: IBYTPAHHBIA yIOJl, TPaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTpaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUIILHBI MHOTOTPAHHUK
e Pacmo3naBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMHMpaMujia, MpU3Ma,
. MPSAMOYTOJIBHBIN Napasuieenune, Kyo)
KnaccuduinupoBars  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. Kinaccupukanuu  (BBIMYKIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpAMbIE U  HAKJIOHHBIE MPU3MBI,
TapajuIeTIeTUTIC b )
. OmnepupoBath MOHATHSIMU: ceKymias MIJIOCKOCTb, ceueHue
' MHOT'OTPaHHUKOB
710 OOBSCHATh  TPUHIUIIBI  TOCTPOCHHS  CEUEHWH  MHOTOTPAaHHUKOB,

HCIIOJIB3YS METOI CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH

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




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiroputrMaM, IMNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHE MCTOIBI IIPpU
peliCcHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO

IIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCS MMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJroputMam, MPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
PEIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Berumcnsate 00BEMBI M IUIONIANM IMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEKY IIOHAAsIMU MMOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUH, HEHTP, OChb U IINIOCKOCTH CUMMCTPHUU (I)I/IprLI

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
IMPOCTPAHCTBCHHLIX T'C€COMCTPUYCCKUX (bHpraX, MNpCACTABJICHHYIO Ha
YCPTEIKaAX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJIL peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO MIaroB pemICHUsA, CCIIM YCIIOBUSA
NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMeHHTB HpOCTGfIH.IHG nNporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIMUOHHBIC CUCTEMBEI ITPHU PECHICHUU CTCPEOMECTPUICCKUX 3a/1a4

7.19

7.20

[IpuBOIMTE MpHUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpumeHsTH MOTyUYEHHBIEC 3HAHUS Ha MIPAKTHKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPUMEHATh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH copMyJIMPOBAHHOMN pOoOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMd Ha S3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara aireopsl, pelmaTh MPaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHIMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
61 WIMHAPUYECKOW TMOBEPXHOCTH, MHIMHIP, KOHHYECKas MOBEPXHOCTD,
. oOpasyioniye  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHUe cephl U MITOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Beraucnarte 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX Tell C IPUMEHEHHEM (HopMyJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 ONKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
63 BBIUUCIATE  COOTHOUICHWST MEXIY IUIOIAASMH TIOBEPXHOCTEH W
. 00BbEMaMU MOAOOHBIX TeI
69 N300pakaTh n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHHsS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa3oBHIBATh HH(POPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumeHsaTh TEeOMETpHUECKUE (AKTHI ISl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEIIoJararolluX HECKOJIBKO IIAaroB PEHICHHUs, €CIIH YCIOBHS

MPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonasaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KaKUMH CBOMCTBAaMH OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpa Ha 4YMUCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PAaCKIalbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

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

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKUX BCIUYHUH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHJAPTHBIX

MaTEMaTHYCCKUX 3aJa4

6.21

IIpuMeHATs mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHATh H3Yy4YCHHBIE IOHATUSA B IIpOLECCE
MOMCKA pELIEHUs MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJIbHBIC CUTYallMH Ha SA3BIKE I€OMETPUM, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJIENN C HCIIOJIIb30BAHUEM I€OMETPHYECKUX IOHATHUA U
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCTs nOpsAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeNbHOCT TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocTei. [Ipocteiimue mpocTpaHcTBEeHHBIE (GUTYPHI HAa TIOCKOCTH: TETPadp,

Ky0, napaJuiesienumnes, NoCTPOCHUEe CeUeHN!

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsAMOM M IUIOCKOCTBIO,
JBYI'PAaHHBI yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. IlepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIHs UTypbl Ha IIIOCKOCTh. [lepneHanKyIsIpHOCTh IIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEePHEHANKYISIPAX

7.4

IIoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKJIBIE M
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsMOYTroIbHBIA HapajuIeIeINIIe T
u ero csorcrsa. [Iupamuna: n-yrojabHas nupamuia, TpaHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOTOTpAaHHUKHU: TIOHATHC




7.5

7.6

7.7

MPAaBUJILHOTO MHOTOTPAHHMKA, MpaBWIbHAS TPU3MAa U MpaBWIbHAS MHUPaAMHJA,
IpaBWIbHAs TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN TeTpasrap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

Bbruuciienue 351eMEHTOB MHOIOTPaHHMKOB: p&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTH U TMOJHOM IOBEPXHOCTU MpPSAMOM MPU3MBI, IUIOIIA[Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUJIBHOM IHMPAaMHUJIBI, T€OpeMa O IUIOLIAIH

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

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

00BpEMaMU TTOOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

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

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW 1 TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIUHA
KOHWYeCcKoi moBepxHOCcTH. KOHyc: ocHOBaHHWE W BepiIuHa, oOpasylomias U OCh,
Ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasylolue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTH

Cdepa u map: neHtp, paauyc, AMamMeTp, Iouaab NoBepxHocTu cepol. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

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

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAAd B MHOT'OI'PAHHUK, UJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajienienunena u ciueactsuss u3 He€. OO0BEM IMIHMHIpA,

koHyca. O0BEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS  MEXKIY  IUIOMIASIMU

o7 MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYycCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1I1apa
BexkTop Ha miockocty U B mpocTpaHcTBe. ClI0XKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxkeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKkTOpA.
6.10 [Ipocreiimue 3amauM B KoOpJAMHATax. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJ10B MCXKAY MNPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/la4




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXACHHUA IpPU PEIICHUU 3a1ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH TOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMHA HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJI1 ONKMCAHKS PEAIbHBIX MPOLECCOB U ABJICHUM U IIPU PEILECHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTb U OIHWCHIBaThb Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATHUAMU: HATypajbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IEeNIBIM TI0Ka3aTelieM, KOPeHb HAaTypalbHOH CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTATOK II0 MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAJIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIIee
o0riee KpaTHOE, aNropuT™M EBKIHIA MPpH pPEeNIeHnH 3a/1a4; 3HAKOMCTBO C
pPasNMYHBIMM ~ TO3MIMOHHBIMH ~ CHUCTEMaMH  CUHUCIIEHHs; yMEHHe
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas nporpeccusi, reoMeTpuuecKas nporpeccus,
OeCKOHEYHO yOBIBaroIIas TIeoOMETpUYecKas MpOTrpeccus; yMeHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
gyucia, ¢opMa 3alMMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpuyecKas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JICUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEphbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSMU: MaTpuma 2x2 u  3X3, onpenenuTesib  MaTpHIbl,

FGOMCTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETPOM; TIPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

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

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIUM HA IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢byHKUMH, TIepBas ¥ BTOpas MPOU3BOJHAS (YHKIMH, TE€OMETPUUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Hasi, OINpeAeTEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOM K Tpaduky
GyHKIMM; YMEHHE HaxOIUTh MPOU3BOJIHBIE 3IEMEHTAPHBIX (YHKIHUI;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIeNOBaHMUA (PYHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh MPOU3BOJHYIO JJIS HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COUHUAIIBHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKIMH, oOpaTHas
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuUS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIHA,
TpUroHoMeTpudeckue (QyHKOuMM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMM, TIOKa3aTedbHas H Jorapudmuyeckas (YHKIUU; YMEHHE
CTPOUTH TI'paUKH H3yYCHHBIX (DYHKIMH, BBINOIHATH HPEoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIONB30BATh TPAPUKH ISl H3yYSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOMCTBA M Tpapuku GYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboOTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBATh
peanbHbBIE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABJIITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyUYEHHBIH pe3yIbTar

YMeHne onepupoBaTh MOHATHIAMU: CpETHEe apruPMeTHIeCKOoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
nrarpaMmax, rpadukax, OTpa)karmryro CBOHCTBA pealbHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATh HH(POPMALIHIO C TIOMOLIbIO TaOIMIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJOB W  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEIOBATh COBMECTHBIC HAONIOACHHUS C IOMOIIBIO JHarpamMm

pacceuBaHus U JINHEWHOU PErpeccuu




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJIHON
BEPOSATHOCTH, (popmyiny bepHyium, komOuHaTOpHBIE (PaKTH U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
NOHATUSIMM:  CIy4yailHass BEJIWYMHA, pacCIpeleleHUe BEpOATHOCTEM,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOICTBA M3YyYEHHBIX paclpelesieHud Jyis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHHE NPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHHe
IIPUMEHSTh KOMOMHATOPHBIE (PAKThI M PACCYXKACHUS JJIsl PELLECHUs 3a/1ay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MPSMBIMH, YTOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMHM; YMEHUE HUCIIOIb30BATh MPH
pelIeHnH 3aad U3yueHHbIE (DAKTHI M TEOpeMbl IJIAHUMETPUU; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuiefenunen, Npu3Ma, NUpaMuja, (urypa M MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomans chepbl, MIomaib
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMINHApA, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, nUpamMuabl, IMPU3MBL, LWIMHIPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHyCa U IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacamomascs chepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPHI M OBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yYMEHHE IPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH OIpEEICHUS] U3y4aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX Ie€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccuukauuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBaTh MOHATUSIMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIBb30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJIMHA,
yroj, IJIomaab, O0BEM) TpPH pelIeHUH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, TUIOMAab, OOBEM, IUIOMIAAb MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIe (DOpPMYINBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb CHEPHI;
00bEM Ky0Oa, MPSAMOYTOJIBHOTO MapajulesienuIes1a, MUpaMuIbl, TPU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJIIPHOE TIPOU3BENICHNE, BEKTOPHOE IMPOM3BEICHUE, YOI MEXIY
BEKTOPAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBINA METOJ
JUIST pElICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEAMETOB

YMeHue BbIOMpATh TOAXOMSIIMA METOA JJIS PEIICHHs 3a/auu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M  MHPOBOM

MaTeMaTH4YeCKOM HayYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kona
1 Yucna v BEIYHCIICHUS
1.1 Harypanbsuble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YnCcel
1 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaiabHOW cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
L4 Crenens ¢ 1enbiM 1okazatesneMm. CTeneHb ¢ palMoHaIbHBIM Moka3areneM. CBOMCTBa
' CTEIICHU
s CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTuunbie 1 HATypaabHBIEC JTOTapU(MBbI
HevictButenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BRIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexcHbie unciia
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 [{enbie u IPOOHO-pAlIMOHANBHBIE YPAaBHEHHS
2.2 Hppanuonaibubie ypaBHEHUS
2.3 TpuronomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [lensie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U TOTapu(PpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 OyHKUIUHU U TpaduKu
11 Oynkuus, crnocoObl 3amanust (yHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKUMU. [lepuoguueckue GpyHKumn
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHMM Qynkuuu. Hymum ¢yHkuumm.
32 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI GyHKuuu. HauOosnblnee M HauMeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS n-0i cTENEeHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsmMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






