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CrpykTypa padoyei NporpaMmabi:

1. ITosscHUTEIbHAS 3AITHCKA;

2. Ilnanupyemsble pe3yabTaThl OCBOSHUS yueOHOro npeamMera (Kypea);

3. Conepxanue yueOHOro rpeaMera (Kypca) U BHEYpOUHasl JeATENbHOCTD 110 IPEIMETY;

4. TemaTnyeckoe W HOYpOUHOE IJIAHWPOBAHUE YPOUHOH NEATENILHOCTH (C yKa3aHUEM
KOJINYECTBA YACOB, OTBOJMMBIX Ha OCBOCHHE KaXIOH TEMBI).

1. ITosicHuTEIbHAA 3aNIMCKA.

- 00Was XapaKmepucmuKka npozpammol;

Pabouas nporpamma uHTerpupoBaHHoro yueoHoro kypca «I'eomerpus» mst 10-11 kmacca
Jlunes MMY (nanee pabGouas mporpaMma) COCTaBJI€Ha B COOTBETCTBHUHM CO CIEIYIOLIUMH
JOKYMEHTaMU:

e ®denepanbHOro KOMIIOHEHTa ['ocyJapcTBEHHOro 0Opa30BaTENBLHOTO CTaHJApTa OOIIEro
o0pa3oBaHUs, YTBEpXJCHHAs TPUKa3oM MHHHCTEpCTBAa TNPUKA30M MHHHCTEPCTBA
npocsemieHust Poccuiickoit ®enepanu ot 31.05.2021 Ne 287 "OO6 yTBepkJIeHHH
denepaibHOTO0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
obpazoBanus". (3apeructpuponat 05.07.2021 Ne 64101).

e [IlpumMepHbIX mporpamMM, CO3JaHHBIX Ha ocHoBe @elepaJbHOr0 KOMIIOHEHTA
["ocynapcTBeHHOro 00pa3oBaTeNLHOIO CTaHIAPTA;

Temarudeckoe MjIaHUPOBaHUE Pa3pabOTaHO B COOTBETCTBUHM C

e [IpumMepHbIMH MpoOrpaMMaMH CpeAHEro o0Iero oOpa3oBaHus MO MaTeMaTHKe 0a30BOTO
YPOBHsI, C YydeToM (efepaJbHOrO0 KOMIIOHEHTa CTaHJapTa CpeAHero oOLIero
o0OpazoBaHwUsl.

e DbasucHpiM yuyeOHBIM IJIaHOM 00II€00pa3oBaTeNbHbIX yupekaeHuil Poccuiickoii
®denepalyu, yTBepKACHHBIN MprukazoM MunobOpazoBanus PO Ne 1312 ot 09.03.2004.

e @enepa’dbHBIM  TEpeYHEM  yYEOHUKOB, PEKOMEHJOBAHHBIX  (JIOMYyIIEHHBIX) K
UCIIOJIb30BaHUI0 B 00pa30BaTeNIbHOM IHIpoliecce B 00pa30BaTENbHBIX YUPEKICHHUSX,
peanu3yIoIUX TPOrpaMMbl 00IIIETO 0Opa30BaHMUS.

e 3akoHoM Poccuiickoit ®@enepanuun «O6 oOpazoBanun B PD» ot 29 nekabps 2012 r.
Ne 273-D3.

e [Jlpukasza MunucrepctBa mnpocsemeHuss P® or 20 mas 2020 r. Ne 254 yrtBepxkneH
(benepanbHbIN NepevyeHb yUeOHUKOB, JOMYLIEHHBIX K MCIOJIb30BAaHUIO MPU peau3aluu
UMEIOLINX TOCYJapCTBEHHYIO aKKpPEAMTALMI0 00pa30BaTeNbHBIX MPOrpaMM HA4yaJbHOTO
00I111er0, OCHOBHOT'0 OOIIET0 U CPeHEro o0I1ero oopazoBaHus.

B mporpamMmme mo MaremaTHKe YYTE€HBI ueH U moloxeHus «KoHuenmuu pa3Butus
MaTemaTuueckoro oOpazoBaHusi B Poccuiickoit @enepanumn». B cooTBeTcTBUM C Ha3zBaHUEM
KOHIIENIINY MaTeMaTHueCcKoe 00pa3oBaHue JIOJDKHO, B YACTHOCTH, pEelIaTh 3a7ady oOecreueHus
HEOOXOAMMOr0 CTpaHe uYuciaa OoOydJarouuxcsi, MaTeMaTH4ecKas TIOJArOTOBKa KOTOPBIX
JOCTaTOYHA JJs TPOAOJDKEHUST OOpa3oBaHMS IO pa3IUYHBIM HAMpaBICHUSM, BKIIOYas
nMpernojiaBaHie  MaTEeMaTHKH, MaTeMaTHYeCKue  HucclefoBaHusi, paboty B cdepe
WH(GOPMAIMOHHBIX TEXHOJOTUHN U JPYTUX, a TaKKe 00ECHEUEeHUs ISl KaXI0TO 00ydarolerocs
BO3MOKHOCTH JIOCTHKCHHSI MaTEeMAaTUUECKOU TTOJITOTOBKU B COOTBETCTBUU C HEOOXOJIUMBIM €My
ypoBHeM. IMeHHO Ha peleHre 3TUX 3aay HalleJIeHa MporpaMMa Mo MaTeMaTuke yriayOaéHHOro
YPOBHS.

B cootBerctBuu ¢ ®I'OC COO maTtematuka sBIsieTCs OOsI3aTENBHBIM TPEIMETOM Ha
JJAaHHOM ypOBHE o0Opa3oBaHusa. Hacrosimedt mnporpamMmoil mpenxycMaTpuUBaeTCs H3yUYCHUE
yaeOHoro mpeamera «['eomerpus». @opMupoBaHUE JIOTMUECKUX YMEHHUW OCYIIECTBISETCS Ha
MPOTSHKEHUH BCEX JIET OOy4YeHHs Ha YpPOBHE CpEAHETO OO0IIero oOpa3oBaHUs, a JJIEMEHTHI
JIOTUKU BKJIIOYAIOTCSI B COJIEP)KaHME BCEX HA3BAHHBIX BBINIE yU4eOHBIX KypcoB. JlaHHbBIE JTHUHUU



pa3BUBAIOTCS MapayieNIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOHM, OJHAKO He
HE3aBHCUMO OJHA OT JAPYroil, a B TECHOM KOHTAaKTe€ M B3auMozaeucTBuu. Kpome 3TOro, mx
o0BbeIMHSAET  JIOTMYECKash  COCTABJSIOIAs, TPAAMLMOHHO TpHUCYIIas MaTreMaTHKe H
IIPOHU3BIBAIONIAS BCE MaTeMaTHYECKHE KypChl U cojiepkarebHble JIMHUU. ChopMyInpoBaHHOE
B ®I'OC COO tpeboBaHME «BIaIEHUE METOJIaMH JJOKA3aTeIbCTB, AITOPUTMAMH peILIeHHs 3a/1a4,
yMeHHe (OpMYJIMPOBATh OIpENETIeHHs,, aKCUOMbl U TEOPEMbI, NPUMEHATh WX, NPOBOAWUTH
JIOKa3aTesIbHbIE PACCYKICHUS B XOJIe PELICHUs 3a7au» OTHOCUTCS KO BCeM y4eOHBIM KypcaMm, a
(dbopMupOBaHUE JIOTMUECKUX YMEHHUH paclpenessercss Mo BceM TojaM OOydeHHs] Ha ypOBHE
CpelHero o0mniero 0opa3oBaHusl.

- yenu u 3a0auu ooyuenusn ¢ 10—11 knacce:

JIuueit npenoctasnseT kypc «I'eomerpus» B 10 kitacce B o6beme 68 yacoB u B 11 kitacce B
o0bemMe 34 yaca.

BaxHOoCTh yueOHOro Kypca TIE€OMETpUH Ha YpOBHE CpeAHEro obuero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUUYECKOM 3HAYMMOCTBIO METANpEeIMETHBIX W MPEIMETHBIX pe3yJIbTaToOB
0o0y4eHHs T€OMETPUM B HAINpPaBJIEHUU JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcs, GOopMUPOBaHUS
(GYHKIIMOHAJIBHOW MaTeMaTH4YeCKOM T'pPaMOTHOCTH, M3YUYEHHUS APYTUX Y4YEOHBIX TUCIUILIMH.
Pa3Butne y oOyuaromuxcsi NpaBWIBHBIX MPEACTABIEHUH O CYIIHOCTH M HPOUCXOXKIACHUU
reOMETPUYECKUX a0CTpaKLMi, COOTHOIIECHUH PEabHOIO U HIEaIbHOI0, XapaKTepe OTPAKEHHS
MaTEMaTHYECKON HAYKOH SIBJIEHHH U MPOLIECCOB PEAILHOTO MHUpA, MECTE T€OMETPUU B CHCTEME
HayK W pOJIM MaTeMAaTUYECKOTO MOJEIUPOBAaHUS B HAyYHOM IIO3HAHUU U B IPAKTUKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOIO MHUPOBO33PEHHUS YUAIIMXCsS, a Takke KadecTB
MBIIUIEHUSI, HEOOXOUMBIX JJIsl aAaNTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEJIMETOB HA YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak oOecrnedyrBaeT BO3MOKHOCTb HM3YYEHMsI KaK JUCIUIUINH €CTECTBEHHO-
Hay4HOU HAIIPaBJIEHHOCTH, TaK U TYMaHUTApPHOM.

Jlornyeckoe MbllIeHHEe, (HOpMUpyeMOe MpHU H3YYCHUH OOYYaroIUMHCS HOHATHHHBIX
OCHOB T'€OMETPUM M IIOCTPOCHUM LEMOYKH JIOTMYECKUX YTBEPXKACHUH B XOJE€ pEIICHUs
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIAaTb M OIPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCS NPU PEIICHWH 33Jad €CTECTBEHHO-HAyYHOTO LMKJA, B YAaCTHOCTH U3 Kypca
buzuku.

YMeHue OpUEeHTUPOBAaThCS B MPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsx AesTenbHOCTH dYenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOJUMOE YCIIOBHE €r0 COLMAJIbHOTO OBITUS, (OopMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTUBHOTO  IpeoOpa3oBaHMs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHAET pa3Hble BUIbI YUeOHON U TPyI0BOH
NeSITeIbHOCTH, SBJISETCA OJHUM M3 NMPO(ECCHOHATBHO BaKHBIX KadyecTB, IMO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYHYAIOUIMXCS MPOCTPAHCTBEHHOT'O MBIIIJICHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOATOTOBKE K MPaKTHYECKOMN
JESITEIbBHOCTH 110 MHOTMM HaIlpaBJICHUSM.

Hano yuuTeiBaTh pa3zHble HHTEPECHI, U pa3Hble ciocoOHOCTH yuammxcsa. Kpome nenun
YHCTO IparmMatudeckoil - caarb EI'D mpoduiabHOro ypoBHsS - BakHeWIIed Ienpio Kypca
OocTaéTcsi OBJIAZICHUM ONPENENEHHBIM O0BbEM 3HAHMW W YHHUBEPCAIbHBIX, OO0OOIIECHHBIX
METO/IOB PELICHMs 3a]1au MOBBIIIEHHONW CI0XXHOCTH U 00yYeHHE CaMOCTOSTENIbHO MBICIUTH,
TBOpPUYECKH TMOAXOJWUTh K 3aJadyaM. OTa MporpamMma CMOXET IpHBJI€Yb BHHUMaHUE
BBICOKOMOTHBHPOBAHHBIX yYaIllUXCs, KOTOPBIM MaTeMaTHKa IOHaao0uTcs mnpu ydeoe,
MOJIFOTOBKE K AK3aMeHaM, B yacTHocTH, K EI'D nmpodunsHOoro yposHs. CiymareiasiMu 3TOro
Kypca MOTYyT OBITh yHaliecs pa3InyHbIX Ipoduiieil 00ydeHus.



Henan kypca:

e O011e00pa30BaTENbHOE U OOLIEKYIBTYPHOE Pa3BUTUE O0yUaIOIUXCs yepe3 o0ecreyeHne
BO3MOXKHOCTH MPUOOPETEHUSI M UCIOJIb30BAHUS CUCTEMATUYECKUX F€OMETPUYECKUX 3HAHUN U
neicTBui, criennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOJIOJIKEHHS] 00pa30oBaHUs 1O
CIEUAIBHOCTSIM, HE CBS3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAHUEM F€OMETPHUH

e 3aKkpeIieHUEe TEOPETHYECKUX 3HAHUM; pa3BUTHE NPAKTUYECKUX HABBIKOB U YMEHUH.
B ToM uncne yMeHue mpUMEHSAThH MOJIyY€HHbIE HAaBBIKU MPH PELICHUHM HECTaHAAPTHBIX 3a7ad B
JPYTUX AUCLUIIINHAX.

e Co3nanue ycnoBuid 111 GOPMUPOBAHMS M PA3BUTHA Yy 00yJaroIMXCs HABBIKOB aHAJIN3a
U CHUCTEMaTH3alluH, MTOJyYCHHbIX paHee 3HaHMUM; MOATOTOBUTh K UTOrOBOM aTTecTanuu B Gpopme
EI'D (mpodunbHbINA ypOBEHB).

3apaum kypca:

e (opMUpOBaHME TMPEACTABIECHUS O TEOMETPUM KaK YacTU MHUPOBOW KYJIbTYpPHl H
OCO3HaHUE e€ B3aUMOCBSI3U C OKPYKAFOIIUM MUPOM;

° (bOpMHpOBaHI/Ie MNpeaACTaBJICHUA O MHOIOIrpaHHUKAax HW TECJIaxX BpaliCHUsA KaK O
BaXHEHIIINX MAaTeMaTUYECKUX MOJENSX, MO3BOJISIIOIINX OMUCHIBAaTh M U3y4aTh Pa3HbIC SIBICHUS
OKPY’KaIoIIeTo MUPA;

e (opmupoBaHuEe YMEHHS paclo3HaBaTh Ha 4YEpPTEk,axX, MOJCISIX U B PEATbHOM MHpPE
MHOT'OTpaHHUKH U TEJIa BPALICHUS,

® OBJIAJICHUEC METOJAMH pCIICHUS 3a7ad Ha TIOCTPOSHUS HA H300paKCHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opMUPOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSTUSMH O MHOTOTPAaHHHKAaX H
TeJax BpalleHUs ¥ UX OCHOBHBIMU CBONCTBAMHU;

e OBJIAJICHUE AITOPUTMAMH pEUICHHS OCHOBHBIX THIOB 3a7ad4; (OPMUPOBAHUE YMEHHS
MMPOBOAWUTDH HECJIOXKHBIC HOKA3aTCIIBHBIC PACCYXIACHUSA B XOAC PCHICHUA CTCPCOMETPUUCCKHUX
3a/1a4 U 3a]1a4 ¢ MPaKTUIECKUM COACPKAHUEM;

® pa3BUTHE UHTEIUICKTYallbHBIX W  TBOPUYECKUX CIIOCOOHOCTEH  oOydaromuxcs,
MO3HABATEIbLHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUM, KPUTUIHOCTH MBIIIICHUS;

e (dopMupoBaHue (QyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: yMEHHE
pacrio3HaBaTb IMPOABJICHUA TCOMCTPHUYCCKUX HOHﬂTHfI, 00BEKTOB U 3aK0HOM€pH0CTCI\/JI B
peaNIbHBIX KU3HEHHBIX CUTYalUSIX U MPH M3yUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (HOpMyIHpOBaTh MX Ha S3BIKC T€OMETPUH M CO3]1aBaTh
TeOMETPUUECKHE MOJENH, MPUMEHSITh OCBOEHHBIM T'€OMETPUUYECKHMH ammapar IS pelleHus
MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4, UHTCPHIPETUPOBATE M OUCHUBATD ITOJIYUCHHBIC PE3YyJILTAThI.

- pacmpejejieHHe YacOB B COOTBETCTBHM € Y4YeOHbIM IUIAHOM (IO YPOBHAM
oOpa3oBaHmus):

Ha wusyuenue nHa 6asoBoM ypoBHe mpenmera «I'eomerpusi» B 10 m 11 kmaccax no
nporpamme otBoautca 68 dacoB B 10-m knacce u 34 yaca B 11 kiacce nmpu Harpy3ke 2 yaca B
neneio B 10 kinacce u 1 gac B Henemnto B 11 kitacce, Bcero 3a ABa roga 102 gaca.

Jlns yyanmxcsi mpoBOJUTCS BHEYPOUHBIN Kypc /s 11 kimacca «Marematuka (MOATOTOBKA
k EI'D» 1 yac B Henenio, 34 yaca 3a roj,.

- cBeJleHUs 00 Yy4eOHO-MeTOANYeCKOM KOMILIEKTe, ¢ YKa3aHHeM BcCeX, HCI0JIb3yeMbIX
yuurtesaeM, KoMnoHenTos Y MK:

YyeOHuk: Maremaruka: anreOpa M Hayala MaTeMaTHYECKOrO aHajiu3a, TeOMETpus.
I'eomerpus. 10-11 xiaccel: yuyeOHUK Juid 001Ie00pa3oBaTeIbHBIX OpraHM3aluil: 0a30BBIA U
yrayOnéunbiii ypoBuu / [JI.C. Artanacan u gap.] - 4-e (u Oonee mo3nHue) uzganue. — M.:
[Ipocsemenue, 2022.



I'eomerpus. Aunaktuueckue mMatepuansl. 10 knacc: yueOHUK 17151 0011e00pa3oBaTeIbHbIX
opranusanuii: 0a3oBblil u yriay0néunsiil yposau / b.I'. 3uB.- 15-e u3g. — M.: [Ipocenenue.

I'eomerpus. Aunaktuueckue Matepuansl. 11 xnacc: ydeOHUK 1715 0011e00pa3oBaTeIbHbIX
opranusaiuii: 0a3oBblil 1 yriay0néunsiil yposau / b.I'. 3uB.- 15-e u3g. — M.: [Ipoceuenue.

CripaBouHble TOcOOUs (FHIUKIONEANH, CIIPABOYHUKH IO MAaTEeMaTHKE U T.I1.).

MakeTbl reoOMeTpUIeCcKiX 00beMHBIX (QUTYP.

KoMmiekT 4epTeKHbIX MHCTPYMEHTOB (KJIACCHBIX M Pa3/laTOYHbBIX): JMHEWKa, TpaHCIIOop-
THp, yroabHuk (30°, 60°, 90°), upKyIIb.

KoMmiekTsl IIaHUMETPUYECKUX M CTEPEOMETPUUECKUX Tel (JIEMOHCTPALMOHHBIX H
pa3aTOYHBIX).

Dnexmponnvle 0bpazosameinvHble pecypcol

1. KomneroTepHbie ClOBapH.

2. KommbroTepHble IporpaMmsl (110 MaTeMaTHKe).

3. Buneoypoku, COOTBETCTBYIOIIME TEMATHKE, TaHHOW B cTanaapte ais 10 u 11 kiacca

Texnuyeckue cpeocmea 00yueHus:

1. MynpTUMEeAMIHBIN KOMIIBIOTED.

2. WNHTtepakTHBHAs A0cKa smart notebook.

Hcnonp3ytores Takxke ydeOHble mocoOus st moaAroTtoBku k EID, pexomeHgoBaHHBIC
OUITNU 1 MUOO 2025-2026 ronoB n3aHusl.

- BOCIIHUTATEJbHbIC LU M 32Ja4H, KOTOpPble PelIaloTCA NPH M3YYEeHUM MpeaMera,
(opmbl padoThi:

Cogpepxanne kypca B 10-11 kmacce MOMKHO OBITh HANOJHEHO HE TOJIBKO TMOHSTHUSIMH,
dbopmynamu, 3aKkoOHAMHU U HaOOpoM urcesl. MaTeMaTrka UMEeeT U BCer/ia HMeJla BOCTIUTATEeIIbHBIN
acriekt. M ogHa wv3 rnaBHbix 33a4ay o0byyeHMA MaTemaTMKe — BOCIHUTAHHE TBOPYECKOMU
NEeSATENIbHOCTH YYallluXcsl. YUUTENb MaTeMaTuku (OpMHUPYET OTHOIIEHHE K MaTeMaTHKe, KaK K
S3bIKY HAyKH. [[71s1 TOro y4WTenb MOJDKEH HAydYUTh PEOST BIAAETh SI3BIKOM IUGP U (PaKTOB,
3apa3uTh MOTPEOHOCTHIO MPUMEHSTH ATOT S3BIK €r0 K aHaIM3y M HarJSIHOMY, OOpazHOMY
OTIMCAHUIO MPUPOJIHBIX M OOIIECTBEHHBIX SIBICHUI. B mpoiecce oOydeHus maTemaTuke pedsita
CPaBHHMBAIOT YKCIIa U BEIMYMHBI, aHATU3UPYIOT UX, CTPOSIT ¥ YUTAIOT TUAarpaMMbl U rpaduku. B
TaKOM Tporiecce OOy4YeHHS TPOUCXOJUT HHTETpalusi pedsST B MaTepHAIbHBIC SIBIICHUS,
MIPOUCXO/SIIINE B )KU3HU.

Ha ypokax maTemMaTHKH y4HTENb BOCITUTHIBACT IMO3HABATEIHLHYIO0 aKTUBHOCTh: TTOOYXIaeT
y4aluxcs aHaTu3upOBaTh, CPABHUBATH, KOHKPETU3UPOBATH U MPEICTABIATH 00Pa3HO BEIMYUHBI
U (HaKThI, OTHOCSIINECS K MPUPOIHBIM U SKOHOMUYECKUM SIBJICHUSM, SIBIICHUSM COLIMAILHOW U
00IIeCTBEHHOM KU3HU. YUUTENIb MaTEMAaTHUKHU 3aKJIaJIbIBACT B COBHAHNE YUEHUKOB CTPEMIICHUE K
CO3UJaHUI0 OYAYIIEro, y9acTHIO B JyXOBHOM U MaTepHabHOM OyayiieM cTpaHbl. COBpeMEHHOE
oOpa3oBaHHEe HEBO3MOXKHO 0e€3 oOpalieHus K JTUYHOCTH. BocmuTaHue y HaluX yYEeHHUKOB
CaMOCTOSITEIbHOCTH, WHUIIMATHBBI, aKTUBHOCTH — 3TO TpeOoBaHWE COBpeMeHHOCTH. [loaTomy
HEOOXOJUMO TOCTOSSHHO COBEPIICHCTBOBATH CTPYKTYpPY Y4eOHOro mpolecca, €ro MeETOIbl,
BHOCUTH JJIEMEHTHl HOBHU3HBI B CIOCOOBI M XOJI BBIMIOJHEHHS YyYEOHBIX 3ajad. YUYHUTEIb
MaTE€MaTUKHd — HE TOJIbKO MCTOYHMK 3HAHWM, OH OpraHu3aTop mnponecca no3Hanus. llo stoit
NpUYMHE Ba)XKHA SMOLMOHAJBHAS COCTABIAIONIAS TIpollecca TMO3HAaHUA. TBOPYECKYIO U
no0poxenareabHyto atMochepy, KOTOpyo co3MaéT yYyuTellb Ha YpOKaX, YYeHHUK B OyaylieMm
nepeHecéT B CBOIO KM3Hb, B CBOIO CEMbIO, Ha CBOIO paboTy. BaxxHo caenarh KaxIblii YpPOK
PaZOCTHBIM W HWHTEPECHBIM, JaThb YYEHUKAM BO3MOXHOCTb OILIYTHUTh PAJOCTh OTKPBITHS,
BOCITUTATh MOTPEOHOCTH Y3HABaTh. YUEHUK HE JOJDKEH O0ATHCS MateMaTHKu. [Ipu 3ToM BakHO
yBa)kaTh JUYHOCTh YUEHUKA, MPU3HABATh €€ HENPUKOCHOBEHHOCTh; LICHUTh YCIIEXU KaXXI0Tro U
yMETh MX TOKa3aTh U BCEMY KJACCY, U YUYEHUKY B TOM YHCJIE. DTO BOCHHUTHIBACT Y YUCHUKOB
Jy4dllli€  HPaBCTBEHHbIE  KAuyeCTBa:  OTBETCTBEHHOCTb,  BHHMMATEIBHOCTb,  YECTHOCTb,
CaMOCTOSITEIbHOCTDh, B3aUMOYBa)KCHHE.



Peanmzanus BocIMTAaTeNbHOrO IOTEHLMAana ypoka wmarematuku. lIpexxne Bcero
HeoOXouMa IMarHOCTUKa YPOBHS BOCIIMTAHHOCTH YYEHHMKA M Kjlacca B LIEJOM, YTO MO3BOJISET
cpa3y YBHJETb MNpOOJEMHbIE TOYKM B BOCHMTAHUM M IIEJICHANPABIECHHO C(HOPMYIHPOBATH
BOCIHTATEIbHBIE 1eNU. Takke 00s3aTeNbHO OOCYX JAEHHE C pedsATaMU TeX KauyecTB JIMYHOCTH,
KOTOpble OyIyT 3aTparuBaThCs Ha ypokax. ITO HEOOXOIUMO JUIsl TOTO, YTOObI peOEHOK B 3TOM
Ipolecce MOHUMAJ, YTO CTPEMHUTCA B HEM BOCIIMTATh YYMTENb, U KaK 3TO BaXXHO CaMOMY
y4eHHUKY. Eciu y4eHUuK OCO3HAET CBOM IOCTYIKHA U JACUCTBUSA, YUYUTEINIO JIET4e KOPPEKTUPOBATh
BOCIIMTATEIbHBIE 3aa4u ypoka. Hadano ypoka - BaXKHBI MOMEHT C BOCIMTATEIBHOM TOYKH
3peHHs, T. K. Ha 3TOM 3Tane (GpopMHUpYyeTcsl MOTUBAIMs. YCHEX ypoKa Yalle BCEro 3aBUCUT OT
yMEJIOW OpraHu3aluu Hadaja ypoka. Ha »Tom srTame mpouMCXOIHWT YMCTBEHHOE BOCIIMTAHME,
BOCIIMTAHHE YBEPEHHOCTH B CBOMX CWJIaX. OTH HECKOJIBKO MMHYT pacCy’KICHHMH BCIyX,
MOTHUBHUPYIOT JEATEIbHOCTh YYAIIUXCSl HA YPOKE M CO3JAl0T pabouyuil HAacTpoH, TeM CaMbIM
pa3BUBAaeTCs MOTHMBALMOHHAs cdepa, YUEHUKH aKTHUBHO BKIIOYAIOTCA B OOCYXKJECHUE, OHM HE
004TCs BBICKA3bIBATh CBOU MBICIIH.

BocnuratenbHbli  aceKT HMMeeT KaKIbld 3Tanm (OPMHPOBAHUS 3HAHUM, yMEHUH W
HaBBIKOB, €M0 MOXKHO OPTaHM30BaTh Pa3HbIMU CIIOCOOaMHM, HAIIpUMeED:

- Pabora ¢ yumresem. IIpaBUIBbHO NOCTPOEHHBIM AMAIOr MO3BOJUT BOCIUTHIBATH
MIO3HABATEJIBHYI0  AKTUBHOCTb, OTBETCTBEHHOCTb, CMEJOCTb CYXKICHUW, KPHUTHYECKOE
MBIIILICHUE.

- PaGora B mapax u rpynnax. CoTpyIHUYECTBO U B3aWMHasl MOMOIIb MPHU BBITOJHEHUN
CaMOCTOSITENIBHBIX M TPOEKTHBIX pabOT TMO3BOJSIET OCYIIECTBIATh B3aUMOKOHTPOJbL U
BOCIIMTHIBAET Y YUYEHUKOB OTBETCTBEHHOCTb, BHUIMATEIBHOCTD, YECTHOCTD, CAMOCTOSITEIIEHOCTb,
B3alMOYyBa)XCHHUE.

- JleMoHCTpanMs CBSI3M MATEeMATHKH C HCTOpPHeH, KHU3HbIO, OyaymmMm. Bcé sto
BOCIIMTBIBACT I103HABATCIBbHYIO AKTUBHOCTH, BHOCHUT BKJAJ B OCTCTHYCCKOC BOCIIMTAHUC
JUYHOCTH. bompliyro posb B peanu3aluy BOCHUTATEIBHOTO IOTEHLMAla WIPAIOT 3aJayd,
KOTOpBIE PEIIaloT Ha ypOKaxX ydalluecs, 3aJa4i HHTEpECHbIE M0 COAepKaHHI0, OoraTele HIesIMH,
UMEIOLINE HECKOIBKO CIIOCOO0B PELICHUSI.

- POpMHPOBAHUI0 HAYYHOI'0 MHPOBO33PEHHUsI IOMOTacT BBEICHHE B IPENOAABaHHE
3JIEMEHTOB HUCTOpU3Ma, Oubianorpaduueckux crnpaBok. Hampumep, nmpu NOBTOpPEHUU TEMBbI
“AkcnoMBI” B Kypc€ F€OMETPHM Ba)XHO HAllOMHUTH MCTOPHUIO BO3HUKHOBEHHUS I'€OMETPUM Kak
HayKH, O IepBOil KHUTE 1o reomeTpud - “Hauanax” EBknuna.

- HpaBcTrBeHHoe Bocnmutanme. Ha peanuzanuio HpaBCTBEHHOIO BOCHHUTAHHUS BIIUSET
OIICHMBaHHE pabOTHl YYEHHKOB Ha Yypoke. Pa3Hble CcrocoObl OIICHWBAaHUS OKa3bIBAIOT
MOJIO’KUTEHHOE BO3/ICHCTBHE HA peOeHKa U B Cllydae ycrexa, U B ciiyyae Heygaud. Ha ypokax
MaTeMaTUKH  00S3aTeIbHO  HYXXHO TPUMEHATH pa3Hble TMOAXOAbl B  OIICHUBAHUHU.
D¢ heKTUBHBI CAMOOLLEHKA M B3aMMHaA OUEHKa paboT ydalmxcs MO0 UTOTaM KaXKJIOTO dTara
ypoka. PeGsita, aHanu3upys yCcrexyu U HEyJauH, MPOSBIISAIOT TAKME KaueCcTBa KaK KPUTUYHOCTD,
B3aUMOYB@)XCHHE Yy4daTCsl PAJOBATHCS yCHeXaMm APYrHX, BCIyX BBICKA3bIBAIOT KPUTHUKY IO
OTHOIIIEHUIO K ce0e M OJTHOKJIAaCCHHUKaM. B KOHIle ypoka Ba)XKHO MOJBECTU UTOT U BHICTABUTH
COOTBETCTBYIOIIYIO OLICHKY B *YpHaj. JTOT MPUEM IMO3BOJISIET BOCIIUTHIBATh OTBETCTBEHHOCTb,
YECTHOCTb, MOPSAJOYHOCTh, B3AUMOYBaKECHHUE.

- 0COOEHHOCTH Y4eOHOr0 MpeaMeTa M €ro B3aMMOCBSI3b C JPYTHMH TNpeaIMeTaMu
o0pa3oBaTe/IbHOM 00J1aCTH:

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPaMMBI SIBISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUU B

HayvaJie ero U3yueHus 3a/1ay, pellaeMbIX Ha YPOBHE UHTYUTHUBHOTO MO3HAHUS, U OMPEIEIEHHBIM



o0pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO MU
IPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJUPYET NPOTEKAaHWE MHTYUTUBHBIX IIPOLECCOB,
MOTHUBHPYET K JalIbHEUIIEMY U3YUYEHHIO IIPEIMETA.

[Ipenmourenue oTAAETCS HAIJSAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
NeSATeNIbHOCTH. Pa3BUTHE MpOCTPaHCTBEHHBIX IMPEACTAaBICHUN y ydwamuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET peIlIeHHs 3a7ay Ha CO3/1aHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAMUTCS C
OTIOPO Ha HATJISTHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCJIOBUSAX OTBJICUCHMS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHNUS.

OcHoBHBIE conepkarenbHble JMHMM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHuKN», «lIpsiMple U IJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», « BekTops! n
KOOPAMHATHI B IPOCTPaHCTBE». DOpMUpOBaHKE JJOTUYECKUX YMEHHUM pacipeensieTcs He TOJIbKO
MO COJAEpP)KaTeIbHbIM JIMHUSAM, HO WU TIO ToJaM OOyYeHHUss Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Copnepxanue 00pa3oBaHUS, COOTBETCTBYIOILIEE IPEAMETHBIM pE3yJIbTaTaM OCBOEHUS
paboueiil mporpamMmsl, pacrpeieIEHHBIM 0 ToAaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoM,
yTOOBl ~ OBJQJCHUE TIEOMETPUYECKUMH  TOHSTUAMHU M  HaBbIKAMH  OCYIIECTBIISIOCH
[OCJIEI0BATEIbHO M IOCTYNATENbHO, C COOJIIOJICHHEM MPHHIMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHHUS BKJIIOUAJINCh B OOIIYIO0 CUCTEMY F€OMETPUUECKHX MPEJICTABICHUN 00ydarommxcs,
pacumpsis ¥ yriayounsis e€, o0pa3ys IpouHble MHOXKECTBEHHBIE CBSI3H.

K ocoOeHHOCTSIM Kypca MOXHO TakKK€ OTHECTH: KpPaTKOCTh H3JIOKEHUS MaTrepuaa,
IPAKTUYECKYIO 3HAYUMOCTb.

2. Ilnanupyemsle pe3yJbTaThl 0OCBOCHHA yueOHOro npeamera B 10-11 kaacce.

N3yuenne wmaTemMaTHKM B CTapiied IKojie Ha 0a30BOM YpPOBHE HAIMpaBICHO Ha
JOCTHKEHHUE CIEAYIOUIUX LENEH:

e hopMupOBaHHEe NpeACTABJIeHMII O MaTeMaTHKE KaK YHHBEPCAJbHOM S3bIKE HAyKH,
CpeCTBE MOJICIIMPOBAHMS SBJICHHUH U MPOLIECCOB, 00 UIESSX U METOJIaX MaTEeMaTHKU;

e pa3BHUTHE JIOTUYECKOTO MBIILUICHHUS, IPOCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOIUMOM JUis
oOydyeHHs B BBICIIEH IIKOJIE€ TI0O COOTBETCTBYIOIIEH CHEUMAIbHOCTH, B Oynyen
npogeccnoHaIbHOMN e TeNbHOCTH;

e OBJIa/IeHHE MaTeMAaTHYeCKMMH 3HAHUSIMHU W YMEHHMSIMM, HEOOXOIMMBIMH B
MOBCEHEBHOM KU3HHU, JUIl U3YUECHHUS LIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIMILIMH Ha 0a30BOM
ypOBHE, s TofdydeHuss oOpa3oBaHMsi B o00jacTsIX, He TpeOyrolux yriyOaeHHOH
MaTeMaTHYECKOHN MOATOTOBKHY;

e BOCITUTAHUE CPCACTBAMU MATCMATHUKU KYJIBbTYPbl JIUYHOCTU: OTHOLICHUA K MAaTCMATUKC
KaK 4YacTH OOIeYeIOBEYECKON KyJbTyphbl: 3HAKOMCTBO C HUCTOpUEH pPa3BUTHUS MaTE€MaTHKH,
3BOJ'II-OIIH€I>1 MaTEMAaTHYCCKUX I/II[CI\/JI, IIOHUMaHUA 3HAYMMOCTH MaTECMaTHUKHU JIA 06HI€CTBGHHOFO
nporpecca.

2.1. IIpeameTrHbie pe3yabTaThl 0cBoeHus1 B 10—11 kiaccax

Ha ypoBue cpeanero o6miero oopazoBanus B cootBeTcTBuu ¢ ®PI'OC COO pesynbTaTh
0a30BOr0 ypOBHS OpPHUEHTHUPOBAHbl HA TOJIYy4YEHHE KOMIETEHTHOCTEH i MOocleayroen
npo¢hecCUOHANBHOM IEATEIbHOCTH KaK B paMKaXx MpeIMeTa, Tak U B CMEXHBIX ¢ Hel 001acTax.

Ota rpynna pe3yiabTaToB MpeInoaraeT:

- OBJIAJICHUEC KJIITOYEBbIMHU IIOHATUAMHN n 3aKOHOMCPHOCTAMU, PpacIrio3HaBaHUC
COOTBETCTBYIOIUX UM NMPU3HAKOB M B3aUMOCBA3EH, CIOCOOHOCTh JEMOHCTPUPOBATh Pa3INyuHbIe
MoAXO0Abl K U3YYCHHUIO HBHGHHﬁ, XapaKTCPHBIX AJIA U3y4acMOoro npecameTa,



— YMCHHUC PCIIATh KaK HCKOTOPHBIC ITPAKTHICCKUC, TAK U OCHOBHBIC TCOPECTUYCCKUC 3a/1a1H,

XapaKTCPHBIC I UCIIOJIB30BaHUA MCTOAOB U HHCTPYMCHTAPHA,;

— HaJlM4ue NpPEeCTaBICHUN O MpenMeTe KakK HEeJIOCTHOW TeOpHH (COBOKYMHOCTH TEOpHii),

00 OCHOBHBIX CBA3SIX C MHBIMU CMEKHBIMHU 00JIACTIMHU 3HAHUH.

Hpe,[[MeTHBIe PE3YJIbTAaThl pa3aciia ((BBIHYCKHI/IK MOJIYUYUT BO3MOKHOCTH HAYUUTBHCS)» HE
BBIHOCATCA HAa UTOTOBYIO aTTCCTAIHNIO, HO ITPU 3TOM BO3MOKHOCTDH UX JOCTUIKCHHA JOJI’KHA OBITH

MMPEaOCTaBJICHA KAXKJIOMY o6yqa}omeMyc51.

BbInycKHMK MOJTYy4YUT
Paznen BbInyCKHMK HAYyYHMTCH: BO3MOKHOCTb HAYYHUTbHCH:
Jns obecriedeHUss BO3SMOKHOCTH
YCHEWHOT0 MPOJOKEHUS
J11s1 yCTIeHOTo MPOI0JKEHHUS] 00pa30BaHUs 00pa3oBarms 1o
Ienu ocBoeHus CHENHMaJILHOCTSIM, CBSI3aHHBIM C
0 CHEUABHOCTSM, CBSI3aHHBIM C N
fipeamera MIPHUKJIAJTHBIM HCTIOJIb30BAaHNEM MAaTEMaTHKH. OCYHICCTBIICHHCM HAYHHOM 1
HCCIIEJOBATENBCKON
NESITEeIbHOCTH B 00J1aCTH
MaTEeMaTHKH U CMEKHBIX HayK
e CB0OO/IHO ONEpPUPOBATH MOHATHUAMHU:
KOHEYHOE MHOXECTBO, JIEMEHT MHOXKECTBA,
MOJMHOXKECTBO, TIEpeceUeHe, 00bEeANHEHHNE
U pa3HOCTh MHO>KECTB, YHCJIOBBIE MHOYKECTBA
Ha KOOPAMWHATHOH NPSAMOMH, OTPE3OK, ¢ OnepupoBaTh MOHATHEM
MHTEPBAJl, IIOJIYMHTEPBAJl, IIPOMEKYTOK C OIIpeIEIICHUA, OCHOBHBIMU
BBIKOJIOTOM TOYKOH, Tpaduueckoe BUIaMU ONPE/ICIICHUH,
NPEJICTaBIEHHE MHOXKECTB HAa KOOPJMHATHON | OCHOBHBIMH BHIAMH TEOPEM;
IUIOCKOCTH; ® [IOHUMATh CYyTh KOCBEHHOTI'O
® 33/1aBaTh MHOXXCCTBA NEPCUYUCIICHUEM U J0Ka3aTelIbCTBA;
OneMeHTEI XapaKTePUCTHICCKHM CBOHCTBOM; ® OIICPUPOBATH MOHATHUSAMU
TEOpUHU ® [IPOBEPSATH IPUHAIIEAKHOCTD IIIEMEHTA CYETHOI'O U HECYETHOIO
MHOJKECTB U MHO>KECTBY; MHOKECTBA.
MaTeMaTUYECKOH | ® HaXOUTh MepecedeHre U 0ObENHEHHE B nosceonesnoti sxcusnu u npu
JIOTUKA MHOXX€ECTB, B TOM YHCJIE ITPEICTABIICHHBIX uzyueHuu Opyux npeomemos:
rpaduecKy Ha YUCIIOBOH; ® JICTI0JIb30BaTh TEOPETHUKO-
® [IPOBOJIUTH JTOKA3aTEIbHBIE PACCYKICHUS MHOJKECTBEHHBIH SI3bIK U A3BIK
111 000CHOBAHMS UCTUHHOCTH JIOTUKH JJIS1 ONTUCaHMS PEATTbHBIX
YTBEPKICHUM. IIPOLIECCOB U SIBJIEHUH, NIpU
B nosceonesnoii scusnu u npu uyueHuu pelIeHnH 33134 IPYTUX yueOHbIX
opyeux npeomemos: MPEIMETOB.
® JICII0JIB30BATh YHCIIOBBIE MHOXKECTBA HA
KOOPJIMHATHOM MpsSIMOM U Ha KOOPAUHATHOM
IJIOCKOCTH JJIs OTTUCAHUs pEaJIbHBIX
MPOLECCOB U SABJICHUM;
BJIaI[eTb TCOMCTPUUYCCKUMMU IMOHATHUAMMU IIPU o MmeThb MIpeICTaBICHUE 00
pCLICHUHU 3a1a4, AKCUOMATHYECKOM METOE;
® BJIAJICTh MOHATHAMU: NIPU3MA, e BJIaJIETh [TOHATHEM
MapajuIeJICIuIIC A, MupamMuaa, TeTpasap, TCOMETPUUYECKUX MECTA TOUCK B
Teomerpsi ® METh NIPEJCTABICHUS 00 aKkCHoMax MIPOCTPAHCTBE U YMETh
CTEPEOMETPHH U CIEACTBHUAX U3 HUX U YMETh | MPUMEHSTh UX JUISl PEILICHUS
MIPUMEHATH UX NPU PELICHUN 33/1a4; 3a/1a4;
® YMETh CTPOUTHh HEKOTOPBIE CEYECHUS ® YMETh IPUMEHSTD [Tl PEIICHUS
MHOTOTPaHHHKOB; 3a/1a4 CBOMCTBA IUIOCKUX U
® IMETh NIPEJICTABJIEHUE O CKPEITUBAIOMIMXCS | IBYTPAHHBIX YITIOB, TPEXTPAHHOIO




MPSMBIX B TPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI U PACCTOSTHUE MEXIY HUMU;
® IPUMEHSTH TEOPEMBI O apaJJIETLHOCTH
NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE MIPH
peleHny 3a/1a4;
® yMETh IPUMEHSATH MTEePICHANKYISIPHOCTh
MPSMOM M TJIOCKOCTH IIPH PELICHUH 3a]1ay;
® BIIQJICTh MOHATUSIMH OPTOTOHAJIBHOE
MPOCKTHPOBAHKE, HAKIIOHHBIE U UX
MPOCKIIMU, YMETh IPUMEHSITh TEOPEMY O
TpeX MepIeHANKYIIIpax;
® BJIa/ICTh IOHATUSIMH PACCTOSTHUE MEXKIY
¢urypamu B IpoCTPaHCTBE, YMETh
MPUMEHSITh UX TP PEIICHUH 32134,
® BIIQJICTh TOHATHEM YTOJ MEXY TPSIMOH U
TUIOCKOCTBIO U YMETh IPUMEHSATH €T0 TIPU
peleHny 3a/1a4;
® BIIQJICTh MOHATUSIMH JBYTPAHHBINA YTOJI,
YTOJl MeX/Ty TUIOCKOCTSIMH,
NEPHEHIUKYISIPHBIE MTIOCKOCTH U YMETh
MPUMEHSITh UX TP PEIICHUH 32134,
® BIa/ICTh OHATUSIMHU IpU3Ma,
napayieNenure ¥ IPUMEHTh CBOHCTBA
napaenennIie/ia Ipu pelieHuH 3a/1a4;
® BIIQ/ICTh MOHATHUEM MPSIMOYTOJILHBIN
napajieNenure]l ¥ IPUMEHSTh ero Mpu
peLIeHNH 3a/1aY;
® BIa/ICTh MOHATUSIMH UPaMH/A, BUIBI
MUPAMHL, SIIEMEHTHI TPABUIBHON MUPAMHIbI
W YMETh IPUMEHSATh HX [IPH PEIICHUH 3a]1ay;
® BJIa/ICTh [TOHSATHEM IUIOLIAIU
MOBEPXHOCTEW MHOTOTPAaHHUKOB U YMETh
MPUMEHSTh €T0 IIPH pEIlleHUH 3a/1a4;
® BIIQJICTh MOHSATUSIMH TeJla BpAICHUs
(umnmuHAp, KOHYC, ap U cdepa), UX CeUSHUs
W YMETb IPUMEHATh UX IIPH PELICHUH 3ajay;
® BiIafeTh (popmynamMu 00HEMOB
MHOTOI'PaHHUKOB, TeJl BpaIleHHUs U
MPUMEHSITh UX TPH PEIICHUH 32134,
® METb [IPEJCTABICHUE O Pa3BEPTKE
MWIMHIPA U KOHYCA, TUIOINAIN TTOBEPXHOCTH
MWINHIIPA U KOHYCA, YMETh MPUMEHSTh UX
IIPY PELICHUH 3ajay;
® METh MIPEICTABICHHUE O IUIOMAAN Cephl
U YMETb IPUMEHATH €ro IPH PEeIICHUH 3a/1aY;
® METh [IPECTABICHUE O IMOJ00UH B
MPOCTPAHCTBE U YMETh PEIIaTh 3a/1a41 Ha
OTHOIIEHUE 0OBEMOB H TUIOIIAICH
MOBEPXHOCTEH MOI0OHBIX (UTYD.
B noeceonesnoui srcusnu u npu u3yuenuu
opyeux npeomemos:
® COCTaBJIATH C UCIIOJIb30BAaHUEM CBOMCTB
reOMETPUIECKHX (DUTYp MaTeMaTHIecKue
MOJIEIN JUTS PELICHUS 33124 IPAKTHIECKOr0

yria, TeOpeMbl KOCHHYCOB U
CHHYCOB JUUISI TPEXTPaHHOTO YTJIa;
® BJIAJICTh TOHATHEM
NEePIIeHINKYIIIPHOE CEUCHUE
MPU3MBI U YMETh IPUMEHSTH €T0
MIPpU pPEUICHUH 33]1ay;

® FMETh MPEJICTABICHUE O
Kacaromuxcs cepax u
KOMOMHAIIMY TeJl BPAILICHUS U
YMeTh IPUMEHSTh UX IPU
peleHny 3a/1a4;

® IPUMEHSTH MIPU PELICHUH 3a1a4
BEKTOPHBIN METO/ U METO]
KOOPJMHAT;

® IPUMEHSATH (POPMYITBI 00BEMOB
IPSMOYTOJIEHOTO
napasuieNienumne a, Ipu3Mbl 1
MUPAMUJIBL, TETPadIpa IpU
peleHny 3a/1a4;

® IPUMEHSTH TEOPEMBI 00
OTHOIIECHUSX 00BEMOB IIPH
peLIeHUH 3a/1a4;

® METh MPECTABICHUS O
peoOpazoBaHUM MTOT00US,
TOMOTETHU ¥ YMETh IPUMEHSTh
WX TP peIIeHUH 33/1a4;

® yMETh IPUMEHSATH POPMYIIBI
00BEMOB TTPU PEIICHUH 33724




Xapakrepa.
o BJ'Ia[IeTB TMOHATUAMHU BEKTOPBI U UX
KOOpAWHATHI Ha IJIOCKOCTU U B

MIPOCTPAHCTBE;

® YMETh BBINIOJHATH ONIEPALlUH Ha
Bexkrops! u M patl A

BEKTOPAMHU; Pemars crepeomerpuueckue
KOOPJIHUHATHI B

® 1ICIIOJIB30BaTh CKAJIIPHOE IIPON3BEICHHE 3a1aHUs BEKTOPHBIMU METOAAMU.
MIPOCTPAHCTBE

BEKTOPOB NP PEIICHUHU 3374,
® IPUMEHSTH (POPMYITY PACCTOSTHUS MEXKILY
TOUYKaMH, ypaBHEHHUE cepbl IPU PEIICHUH
3ajad.

2.2. J/In4HOCTHBIE, MeTANIPeMeTHbIC H MpPeIMeTHbIe pe3yJbTaTbl ocBoeHusa B 10-11
KJIaccax

OcBoenne yudeOHOro mpenmera «['eomeTpus» MOMKHO oOecreuuBaTh IOCTHIKEHHME Ha
YPOBHE CpeaHero ooOiiero oOpa3oBaHMs CICAYIOMMX JUYHOCTHBIX, METANpeAMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTpaMMmbl ydeOHoro mpeamera «MaTemaTukay
XapaKTEepU3yOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKJAHCKOM MO3ULMU OO0y4aromlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOILIECTBa, MPEJICTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHHUH, NpOIEenyp TIpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMH U Ha3HAYCHHUEM.

IIarprornyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUHCKON T'PakIaHCKON MJAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHMCKOW MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXKCHUAM
POCCHIICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHHH B IPYTUX HayKaX, TEXHOJIOTHAX, cepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHE:

OCO3HAaHMEM JIyXOBHBIX IIGHHOCTEH pOCCHICKOro Hapoja; Cc(HOPMHPOBAHHOCTBIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBENCHMS, CBA3AHHOIO C NMPAKTUYECKUM ITPUMEHEHUEM
JOCTHKCHUM HAyKU U JEATEIBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIMTAHUE:

JCTETUYECKMM  OTHOIIEHMEM K  MHUPY, BKIHOYas OCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyKACHUH; BOCIPUMMYHUBOCTHIO K
MaTE€MaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHE:

c(OpMHUPOBAHHOCTBIO YMEHHUSI TPUMEHSATh MaTeMaTUYEeCKHEe 3HAaHHWA B MHTEpecax
3JI0pOBOTO U 0€30MacHOro odpasa *HU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3m0poBO€ mHTaHME, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
aKTUBHOCTH); (PU3NYECKOIO COBEPIICHCTBOBAHMS, MPHU 3aHATUAX CHOPTHBHO-03/]0POBUTEIILHON
JESATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM LEHHOCTU TPYIOJIIOOUS; MHTEPECOM K Pa3IUYHbIM
cdepam MpohecCHOHATBHON JIeATENIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOH U €€ NMPUIIOKEHUSIMH,



YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccun u peaan30oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTHICCKOMY OOpa3OBaHUIO U
caM00Opa30BaHUI0 Ha TPOTSHKEHWHM BCEM JKHU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
peHICHI/II/I HpaKTI/I‘-ICCKI/IX 3a1a4 MaTCMaTHqGCKOﬁ HaHpaBHCHHOCTI/I.

IK0JI0THIECKOe BOCIIUTAHHE:

C(bOpMHpOBaHHOCTBI-O BKOHOFHHGCKOﬁ Ky.]'IBTypI)I, IIOHUMAHUECM BJIIUAHUA COIHUAJIIBHO-
SKOHOMHMYECKUX TPOIIECCOB HAa COCTOSHHUE NPUPOJHOM U COLMATBHOW Cpelbl, OCO3HAHHEM
MIO0ATLHOTO  XapakTepa JOKOJOTMYSCKHX  MpoOJieM; OpUEHTAIed Ha  MPUMCHCHHE
MaTeMaTHYeCKUX 3HAHUN UIsl pelleHHs 3a7jad B 00JIacTH OKPYIKAIoUIe Cpelpl, IaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM I OKPYKAOIIEH CPEbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH, TOHUMaHUEM MaTeMaTUYeCKON HayKu Kak chepsl
T~I€.]'IOBeLIeCKOI\/’I JACATCIIbHOCTH, 3TAIIOB eé pa3BI/ITI/I$[ 1 3HAYNUMOCTHU IJIsA pa3BI/ITI/I$[ OUBUWIN3aIlUN;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTUYeCKOW KyJbTYpPOW KaK CpPEACTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIICCTBIISITh IPOCKTHYIO U  HCCIICIOBATECIIbCKYIO JICITEIHLHOCTD
WHAMBHUIYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yJibTaThl OCBOSHHS MPOrpaMMBbl yueOHOTo npeamera «MaTemaTukay
XapaKTEpU3yKTCS  OBIAJEHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  OelCMBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oeticmeusmMu.

1) Yuueepcanvuvie noznasamenwvnute oeticmsus, obecneyusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00y4arowmuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYHCAoWe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCTIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHghopmayuetl).

Ba3oBble 1ornyeckue aeicTBUs:

® BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKW MaTEMAaTUYECKUX OOBEKTOB,
NOHSTUN, OTHOIIEHUH MEXIy MOHATHAMH; (OPMYJIUPOBATH ONpEACNCHUS TOHATHU;
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KIACCU(PHUKAIMKM, OCHOBaHMSA JUId OO0OOLICHUS H
CPaBHEHHUsI, KpUTEPUH TPOBOAUMOI0O aHAJIN3a;

® BOCIpPUHUMATh, (HOpPMyIHpPOBaTh U MPEeOOPA3OBBIBATH CY)KIEHUS: YTBEPAUTEIbHBIE U
OTpHILIaTENIbHbIE, €TUHIUYHBIE, YACTHBIEC U O0ILUE; YCIOBHBIE;

® BBIABIIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEYHs B (hakTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX;, MpeajaraTb KPUTEpPUH IS BBISBICHHS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUH;

e JlelaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOAUTH CAMOCTOATENBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHNN (TIPSAMBIE U
OT TPOTUBHOTO), BBICTPaMBATh APIyMEHTAIMIO, NPUBOAUTH IPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHSI U BHIBOJIBI;

e BpIOMpaTh crnoco0 pemnieHus y4yeOHOM 3ajayu (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh HauOoJee MNOAXOAALIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarTeJbCKue JeMCTBUA:

®  UCIOJB30BAaTh  BOMNPOCHl KaK  MCCIENOBAaTENbCKUM  HMHCTPYMEHT  IO3HAHMS,
(bopMyIHMpoBaTh BONPOCH], (PUKCUPYIOIINE IPOTUBOpEUHEe, MpobaeMy, YCTaHaBIMBAaTh HCKOMOE
U J1aHHO€, (hOpMHUPOBATh TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;



® [POBOJUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA OSKCIEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SIBJIEHUS, IPOILECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00beKTaMHU, SIBJICHUSMH, TPOLIECCAMU;

®  CcaMOCTOSTENbHO (OpMYyIHpPOBaTh O0OOLIEHUS M  BBIBOABI IO  pe3yjbTaTaMm
NPOBEAEHHOIO  HAONIO/IEHUs, UCCIIEJJOBaHMS, OLEHUBATh JIOCTOBEPHOCTh  IOJyYEHHBIX
pe3yJIbTaToB, BEIBOJOB U 0000IEHUI];

® IPOTHO3MPOBATH BO3MOXHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIABUIaTh MPEINOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

® BBIIBIATH AePUINTH WH(DOPMAIUK, JaHHBIX, HEOOXOMUMBIX U OTBETa Ha BONPOC U
JUIS pEeLIeHUs 3a/1a4H;

e BpIOMpaTh HWHPOPMALMIO M3 MCTOYHHKOB DPA3JIUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh HMH(OpPMAIMIO pPAa3IUYHBIX BUAOB U  (opm
IpEeJICTaBICHHUS,

®  CTPYKTypupoBaTh HH(POpPMalLMIO, TNPEACTaBISATH €€ B pa3duyHbIX (opmax,
WITIOCTPUPOBATh IrpauyuecKy;

® OIICHUBaTh HAA&HKHOCTh HHGOpPMAMM MO CaMOCTOSTEIbHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

2) VHuusepcanvhvlie KOMMYyHUKamugHbwle Oelicmsus, 00ecneyusarom cgopmupo8anHocnv
COYUANBHBIX HABLIKOE 00YYAIOUWUXCAL.

Oo0menue:

® BOCHPUHUMATH U (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMHU U LEISMHU
oO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U HMHUCbMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS TIO XOIy pEIIeHHs 3a7add, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3yJbTar;

e B X0/1€ 0OCYKACHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY O0CYXAaeMOW TeMbl, MPOOIIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEH, HAllEJIEHHbIE HAa MOUCK PELICHHUsS; COMOCTaBIATH CBOU
CYXKIEHHS C CYXJIEHUSIMU JPYI'MX YYacTHHUKOB Juajora, oOHapyXHUBaTh pa3jMuue U CXOJICTBO
HO3MLIMH; B KOPPEKTHOU (hopMe POpMyIHpOBaTh pa3HOTIACHUS, CBOM BO3PaKEHMUS,;

® NPEACTaBIATh PE3yJbTAaThl PELICHUs 3aJjaud, SKCIEPUMEHTA, MCCIEI0BaHMs, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Y4Y€TOM 3aJad Npe3eHTalud u
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHunuectBo:

® [TOHMMAaTh U UCIIOJIF30BaTh MPEUMYIIECTBA KOMAH/JHOW M HHIMBUIYaTLHONH pabOThHI IpU
pelieHny ydeOHBIX 3aJay; NPUHUMATh 1eNb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM palOThI, pacnpeneisaTh BHIBI paboT, OroBapuBaThcs, 00CYKIaTh
MpoILIeCC U PE3ybTaT pabOThl; 0000IIATh MHEHHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B IPYNIOBBIX Gopmax paboThl (00CykaeHUs, OOMEH MHEHMH, «MO3TOBBIE
IITYpPMBl» M HHBIE); BBIIOJIHATH CBOK 4YacThb pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JpYrMMHM 4IEHaMH KOMAaHbl; OIIEHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOUIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamuensie oeiicmsus, obecneuusarom opmuposanue CMulCl108bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3amnusi:

COCTABJIATh IIJIaH, aJTOPUTM pELIeHHs 3a/JadM, BBIOMpaATh CHOCOO pElIeHHs C y4ETOM
UMEIOLINXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLnu.

CaMOKOHTPOJIb:



e BIAJETh HABBIKAMM II03HABATEIbHONW peQIIEKCUM KaK OCO3HAHHUS COBEpIIAEMbIX
JEHCTBUI U MBICIUTENbHBIX MPOLECCOB, UX PE3yJIbTATOB; BJIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTUUECKOH 3a7auu;

® [IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPH PEIICHUH 3aJa4H, BHOCHUTb
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAalJEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

® OIICHUMBaThb COOTBETCTBHE pe3yJbTaTa €M U YCIOBUSAM, OOBACHATH TNPUUYUHBI
JOCTMDKEHUSI WM HEJOCTHKEHHsSI pe3yJbTaToOB JEATEIbHOCTH, HAXOAWTh OLIMOKY, aBaTh
OLIEHKY ITPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX IPU PELIEHUH F€OMETPUYECKHUX
3azad.

OnepupoBaTh NOHATHAMU: NAPAIJIEIBHOCTh U MEPHNEHIUKYISIPHOCTD MPSMBIX U IJIOCKO-
CTeN.

KnaccugunupoBars B3auMHOE pacloIokKeHHE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPaHHBINA yroJl, TpaHu ABYTPAHHOIO yria, pedpo ABYIpaH-
HOTO yTJja; JMHEHHBIA yrojl ABYTPaHHOTO yIJia; rpadyCHasi Mepa JBYIPaHHOIO yTia.

OrniepupoBaTh TMOHSATHUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKJIBIA MHOTOTPAHHUK,
3JIEMEHThl MHOTOTPaHHUKA, PABUJIbHBI MHOTOI'PAHHHUK.

PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IUpaMuJa; MpU3Ma, MPSIMOYTOJbHBIN
napaujenenunes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKHY, BBIOMpasi OCHOBAaHMS ISl KiaccuPuKanuu (BBITYK-
Jbl€ M HEBBINYKJIblE MHOTOTPAHHUKH; MPABUIbHBIE MHOTOIPAHHUKHU; MPSIMbIE M HAKJIOHHBIC
NPU3MBI, TapaJUIETICTIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKYIIAs TUIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSICHATH MPUHILMIIBI TOCTPOEHUS] CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

Ctpouth cedyeHHs MHOTOIPAaHHUKOB METOJOM CIJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

PemaTh 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYHH 10 00pa3iaM WK alropuTMam,
INPUMEHSISI U3BECTHBIE aHATUTUYECKHE METO/IbI TPU PEILIEHUH CTaHJAaPTHBIX MaTeMaTHYECKHX 3a-
Jlad Ha BBIYMCIICHHE PACCTOSIHMI MEXIy JBYMs TOYKaMH, OT TOYKHU IO MPSMOM, OT TOYKU A0
IUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMU.

PemaTh 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYHH 10 00pa3IaM WK alropuTMam,
INPUMEHSISI U3BECTHBIE AHATUTUYECKUE METO/IbI TIPU PEILIEHUH CTaHJAPTHBIX MaTeMaTHYECKUX 3a-
Jlad Ha BBIYHMCIICHHE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXAY MPSMOMl U IJIOCKO-
CTBI0, MEX/Ty IJIOCKOCTSIMH, IBYIPaHHBIX YTJIOB.

Brruncnate 00bEMBI U TUIONIAIN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMUAA) C
IpUMEHEeHHEM (OPMYII; BBIYUCIATH COOTHOIIEHHSI MEXAY IUIONIAIMU MTOBEpXHOCTEH, 00bEMa-
MU 110I00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHITUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMET-
pHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (DUTYPBHI.

W3Bnekarp, npeoOpa3oBeIBaTh U MHTEPIPETUPOBATH UHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux PUrypax, MpeACTaBICHHYIO Ha YepTekaxX U pUCYyHKaX.

[TpumensTh TeoMeTpuuecKkre (akThl A PEeLICHUS] CTEPEOMETPUUYECKUX 3a/1ad, Mpearnoia-
rarolUX HECKOJIBKO LIaroB PeleH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.



[TpumeHsATh mpoCcTENIINE IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CH-
CTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHUX 3a]1ay.

[TpuBOaIMTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU, PACIIO3HA-
BaTh NPOSIBJICHUE 3aKOHOB T'€OMETPUH B HUCKYCCTBE.

[TpuMeHATh NOJy4YEHHBbIE 3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATh pealbHble CUTyallud H
IPUMEHSATh N3Y4YEHHbIE TIOHATHUS B IPOLIECCE NMTOMCKA PEIIEHUS] MaTeMaTUYeCKu c(hOpMYIJINPOBAH-
HOH MpoOJIeMBbl, MOJICIMPOBATh peajbHbIE CUTyallud Ha SI3bIKE I'€OMETPUM, HCCIEI0BAThH IO-
CTPOEHHBIE MOJIETIN C UCIIOJIb30BAHUEM I€OMETPUUECKUX TOHATUN U TEOPEM, armapara ajareopsl;
pelaTh NPaKTUYECKUE 33Ja4M, CBA3aHHbBIE C HAXOKICHUEM F€OMETPUUECKHUX BEJIUUYMH.

11 KUIIACC

OnepupoBaTh MOHATUAMU: IIIUHAPUYECKAS MOBEPXHOCTb, OOpa3ylolIue IUIHHIpPHYE-
CKOH MOBEPXHOCTH; MIJIUH/P; KOHUYECKAsl IOBEPXHOCTh, 00pa3yroNIie KOHUISCKOW MTOBEPXHO-
CTH, KOHYC; cheprudeckasi TOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIHWJIXHIpP, KOHYC, chepa u 1miap).

OOBSICHATH CIIOCOOBI MTOTyUEHUs TN BPAIlICHHUS.

KnaccudummpoBars B3auMHOE pacnoyioxkeHue cepsl U MIIOCKOCTH.

OnepupoBaTh MOHSITUSIMH: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJIOS, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI M MIIOMIAAN MOBEPXHOCTEH TEN BpallleHUs, TEOMETPUUYECKUX TeN C
npuMeHeHueM (Gopmyi.

OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B c(hepy U ONMUCAHHBIA OKOJIO ce-
peI; chepa, BIECaHHAS B MHOTOTPAaHHUK WM TEJIO BPAIICHUSI.

BBIYucnaTe COOTHOLIEHUS MEKTY MIOMIAASIMH MTOBEPXHOCTEH U 00BEMaMH MOAOOHBIX TET.

N300paxaTh W3ydaeMble (QUTYpbl OT PYKH M C NPUMEHEHHEM IPOCTBIX UYEPTEIKHBIX
WHCTPYMEHTOB.

BrimonHsATh (BBIHOCHBIC) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHsI TeJ BpaICHHS.

W3Briekath, MHTEPIPETUPOBATH M MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBECHHBIX
reoMeTpHUeCKUX (PUTypax, MPeACTaBICHHYIO Ha YepTekaxX U pUCYyHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHsaTh AeMCTBHS COKEHUST BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa
Ha YNCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIatoT.

[TpuMeHsTh MpaBUIIO Mapasielenue .

OnepupoBaTh MOHATHSMU: JIEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb BEK-
TOpa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YTOJ MEX]Iy BEKTOpaMH, CKaJIsIpPHOE TIPOU3BE-
JICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIIAHAPHBIC BEKTOPBI.

HaxomuTts cymmy BEKTOPOB U MPOU3BEACHHE BEKTOPA HA YUCIIO, YTOJI MEXAYy BEKTOpaMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAILIBATH BEKTOP 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPaBHEHHEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[TpumeHsITh TeOMETpHUYECKUE (PaKThI I PEIICHUS CTEPEOMETPHUYSCKUX 3aJ]1ad, MPEIoia-
TaroIMX HECKOJBKO IIaroB PEIIeHHUs, €CITH YCIOBUS IPUMEHEHUs 3aJJaHbl B IBHOH (opMe.

Pemate mpocreiimme reoMeTpuIecKUe 3a/1a4yd Ha MPUMEHCHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

PemaTh 3a1aun Ha JOKAa3aTEIIbCTBO MATEMATUICCKUX OTHONICHHA W HAXOXKJCHUEC TCOMET-
pPUUECKHX BEJMYMH MO 00pa3iiaM UM alfOpUTMaM, MPUMEHSST U3BECTHBIE METO/bI TIPU PEIICHUN
CTaH/IAPTHBIX MATEMAaTHICCKUX 33]1a4.

[TpuMeHsTh MpOCTEHIITNE TPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CH-
CTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3aJ1ad.



HpI/IBOI[I/ITL MpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U KU3HU, paCIIO3HA-
BaThb NPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC.

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHWSA HA IPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTyallUu U
IMPUMCHATH U3YUYCHHBIC ITOHATHA B IIPOUECCE MMOUCKA PECIICHHUA MAaTEMATUYCCKU C(bOpMy.]'IPIpOBaH-
HOM HpO6HCMLI, MOZCIIMPOBATEL PCAJIBHBIC CUTYyallMU Ha A3BIKE I'COMCTPHUHU, UCCIICAOBATH IIO-
CTPOCHHBLIC MOJCIIN C UCITIOJIB30BAHNEM I'COMECTPHUICCKUX MIOHATHH U TCOPEM, almapara anre6p51;
peuiaTh NPpaKTUYICCKUC 3a1auU, CBA3AHHBIC C HAXOXKICHHUEM I'COMCTPUUCCKHUX BCIIMYHH.

3.Conepxanne kypca «['eomerpus» s 10 kiacca m BHEypO4YHas JesiTeIbHOCTD IO
npeaMery.

3.1. Kparkasi XxapakTepucTHKA COlep:KaHUs NpeIMeTa M0 KAaKIOMY TeMaTHYeCKOMY
paszzaeay ¢ yuerom TpedoBanuii PI'OC

JInausa «I'eomerpus» B 10 kiaacce

IIpsimMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHCcTBO. [lonaTne
00 aKCMOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHOE pacnosioskeHue MpsIMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINEC, NTapAIIICIIBHBIE U
CKpemuBampmuecss npsmsle. IlapainenpbHOCT MNPAMBIX M IJIOCKOCTENM B MPOCTPAHCTBE:
NapaJulelbHbIE NPSIMbIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; MAPAJUIEIBHOCTH
IpPSIMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMH B
npoctpaHcTBe.  [lapamnenbHOCTE  IUIOCKOCTEH: — MapajulelibHbIE  IIJIOCKOCTH;  CBOMCTBA
napaieNbHbIX MIockocTel. [Ipocreiine npocTpancTBEHHbIE (PUTYPBI Ha MIIOCKOCTU: TETPadIp,
KyO, mapajuienenune;; IoCTpOeHUe CEYeHUH.

[lepneHgUKyISApHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYISPHBIE IpsMBIE B
IIPOCTPAHCTBE, NPSAMBbIE IApPAUIEIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHANKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW NEPHEHANKYJSIPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJd MEXAY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN yroJl IBYTpaHHOro yria. Ilepnenaukyisip M HakJIOHHBIC: PACCTOSIHUE OT TOYKH 1O
IUIOCKOCTH, PACCTOSHUE OT NPAMOM 10 IUIOCKOCTH, TNPOEKIHs (GUrypbl Ha IUIOCKOCTb.
[lepnieHAUKyYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIIEHIUKYIIIPHOCTH ABYX IIIOCKOCTEN. Teopema
0 TpEX MEPIECHIUKYJIIApaXx.

MHuororpanHuKu

[lonsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTIOTDAHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKa. IIpusma: n-yroiapHas npusMa; rpaHu
Y OCHOBaHHS MPU3MBI; IIpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBasi ¥ MOJIHASL MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, IpsAMOYTOJIBHBIM MapajljielIeNuIe U ero cBoucrea. IlupamMuna: n-yrospHas
nupamMusia, TpaHW W OCHOBaHHME NUpPaMUbl, OOKOBas M TMOJHAs MOBEPXHOCTb MHUPAMMIBL;
NpaBWIbHAs M YyCEUEHHas MHUpaMUAA. OJNEMEHTbl NpU3Mbl W nupamuzabl. [IpaBuibHbIE
MHOTOI'PAHHUKU: MOHATHE IPABUIBHOIO MHOIOIPDAHHMKA; MPAaBWIbHAS IPU3Ma U IIpaBUIIbHAsS
nUpamMu/ia; MpaBUiibHas TPEYToJibHas MUpaMUAa U IpaBUWIbHBIN TeTpasap; KyO. IIpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocadap. CedeHus Opu3Mbl U
UpaMUblL.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuiax, napauieienuneiaX, paBuIbHBIX MHOTOTpaHHUKAX.



Boruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, TuaroHaiu, yrisl. [lnomans 6oxkoBoi
MIOBEPXHOCTH W IIOJIHOM IOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHMW, Teopema o
OOKOBOW TMOBEPXHOCTU TPsIMOM mpu3Mbl. [lnom@aas OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH
NPaBWIBHON MUpamMuabl, Te€OpeMa O IJIOW@AAu yceu€HHoW nupamunabl. [loHsTHE 00 00BEME.
O06bEM upamMuibl, IPU3MBL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAJIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Bueypounas nesiteJbHOCTB B 10 Ki1acce BKIIIOYAET:

- TPENOCTaBJICHUE €KEHEJEIbHBIX KOHCYJIbTAllMM IO T€OMETpUU. B HCKIIOUMTETBHBIX
MOMCHTAaX YYCHUK BBI3bIBACTCA YUYHTCJICM Ha ONPCACICHHYIO KOHCYJIbTAIIUIO IS JIUKBUAALIUA
npo6eioB (B TeueHHe Y4eOHOro roaa).

- MPEAOCTAaBJICHUEC YYCHUKAM BO3MOXHOCTHU BBIIIOJHATE AOIOJHHUTCIBHBIC HI/I(i)pOBI)IG
3agaHusg U3 Oanka MOII mo TemMamM ypoKOB (YUUTHIBAaeTCA >KEJIaHUE YYEHUKA, pELIeHHE
PUHUMAET YYUTEID). (B Te4eHHe y4eOHOro roga)

- IMOATOTOBKY M MPOBCACHUC MIKOJBbHOI'O Typa OJUMIIMAABI IO MAaTCMATHKE (CeHTﬂﬁpb-
OKTSI0pB).

- TIOATOTOBKY W MPOBEAECHUE HENIEIN €CTECTBEHHBIX HAYK (MapT)

- HOJATOTOBKY YYCHHKOB K ITPOBCACHUIO U ITPOBCACHNUEC YPOKOB MATEMATUKH JJIA YHAIIUXCA
Jluues (yir060# Mecsl yueOHOro rojaa).

JIlnuua «I'eomerpus» B 11 kiaacce

Tesa BpaleHus

[{unuHapuueckas MNOBEPXHOCTh, O0Opa3ylol[e UWIMHIPUYECKONM TOBEPXHOCTH, OCh
WIMHIpUYECKOH nmoBepxHocTU. L{unuuap: ocHoBaHMs 1 OOKOBasi MOBEPXHOCTh, 0Opasyrouias u
0Cb; IJIOLIAAb OOKOBOW U TOJTHOW MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3yloliMe KOHMYECKOW MOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW MoBepxHOCTH. KOHyc: OcHOBaHME M BeplIMHA, oOpasymoomas U OCh; IJIONIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollMe W BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOUIa[b MOBEpXHOCTH cdepbl. B3aumuHoe
pacrionoxenue chepbl 1 IIIOCKOCTH; KacaTelibHas IIOCKOCTh K cepe; mmomas chepsl.

N306paxeHue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nuamHapa 1 KoHyca.

KomOuHanuu Tten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OINHCAHHBIM OKOJIO
cdepsl; chepa, BOMCaHHAS B MHOTOTPAHHUK, MJTH TEJIO BPALCHHUS.

[Tonstne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsSMOYTOJIBHOTO Tapaiienenunena u ciaeactBus u3 Heé. O0bEM HmiIMHApa, KoHyca. O0bEM
I1apa v miomaab chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAy IUIOIAISIMU IMOBEPXHOCTEM,
00BbEMaMu MOJOOHBIX TEJI.

Ceuenust nwiMHApa (MapajuieIbHO W TEPICHAMKYJSPHO OCH), CEYCHHS KOHyca
(mapannenbHOE OCHOBAHUIO M MPOXO/SIEe Yepe3 BEPILNHY ), CEUeHHUs 1Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy 1 B mpocTpaHcTBe. CII0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uncio. PaznoxeHue BeKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. IlpaBumio
napajuienenunena. Penienne 3axay, CBA3aHHBIX ¢ IPUMEHEHUEM MTPaBUII JEHCTBUI C BEKTOPAMH.



[TpsimoyronbHasi cucreMa KoOpAMHAT B mpocTtpaHcTBe. Koopaunatsl Bekropa. IIpocreiimme
3aJaud B KOOpJAMHATaX. Yros Mexay Bekropamu. CKalsgpHOE IPOU3BEACHUE BEKTOPOB.
Borunicnienue yrioB Mexay NpsIMBIMU U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA Npu
pELIeHNH TeOMETPUYECKUX 3a/1a4.

BHeypouHnas nesitesibHOCTB B 10 Ki1acce BKIIIOYAET:

- OpCAOCTaBJICHUC CIKCHCACIbHBIX KOHCy.J'II:TaIlI/Iﬁ o reoMeTpum. B ucxiIrouuTenLHBIX
MOMEHTAaX YYEHHMK BBI3bIBAETCS YUUTEIEM Ha OINPEACIICHHYIO KOHCYJIbTAIUIO JJIs JIMKBUJALUN
mpo0esioB (B TeueHue yueOHOoro roaa).

- TPENOCTaBJICHUE YUYEHHKaM BO3MOXXHOCTHM BBINOJHATH JOMOJHHUTEIbHBIE LHU(POBbIE
3amanus U3 Oanka MOII mo TemMaM ypoKOB (YyUMTBHIBAaeTCs >KEJIAHUE YUEHUKa, pEIIeHHe
IIPUHUMAET YUUTEIND). (B Te4eHHe Y4eOHOI0 roja).

- MOATOTOBKY M NPOBEICHHE LIKOJBHOTO Typa OJMMIIMAIBI [0 MATEMAaTUKE (CEHTAOPb-
OKTHOPB).

- HOATOTOBKY 1 NPOBCACHUC HCACIIN CCTCCTBCHHBIX HAYK (MapT).

- IOJATOTOBKY YYEHHKOB K TPOBEJCHUIO U IPOBEJACHIE YPOKOB MaTEMATHKH I YUAIUXCS
Jlunes (1r060i Mecsily y4eOHOT0 roja).

4. TemaTnyeckoe IUIAHHPOBAHHWE YPOYHOH M BHEYPOYHOH [esAITEIbHOCTH (C
YKa3aHHEeM KOJIMYeCTBAa YacOB, OTBOAMMBIX HA OCBOCHHE KaKIA0# TeMbl), BKJIKOYAKOLIEe B
ce0s1 BOCIIUTATEIbHBIH KOMIIOHEHT.

TemaTnueckoe mianuposanmne kypca «I'eomerpus» 10 kjiacca

KosnyecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue
n/ a3/1eJI0B ¥ TEM B K n (undposbie)
. fl Oli - cer OHTPOJILHLI pangqecml 06pa3oBaTeNLHbIe
porp 0 e padoThI e padoThI pecypebi
BBezeHue B bubmuoreka [JOK
1 10 https://m.edsoo.ru/1¢209e3
CTEPEOMETPHIO 7
[IpsimMble 1
TUIOCKOCTH B
IDOCTDAHCTEE bubnuoteka [JOK
2 pocTp ) 12 1 https://m.edsoo.ru/1¢209¢3
[TapamiensHOCTD 7
TPSIMBIX U -
IIJIOCKOCTEN
[lepnenaAuKyIsIpHOCT bubnuorexa [JOK
3 | b OpsAMBIX U 12 https://m.edsoo.ru/1c209e3
IIOCKOCTEN 7
VB MEX bubmuoreka [JOK
Y https://m.edsoo.ru/1c209e3
4 | npsAMBIMU U 10 1 7
TUIOCKOCTSIMU -
bu6mmoreka [JOK
> | Muororpanmuiu 1 ! https://m.edsoo.ru/1¢209e3




7
. bu6mmoreka [JOK

6 ObbembI 9 1 https://m.edsoo.ru/1¢209¢3
MHOTOT'PAaHHUKOB 7
[ToBTOpEeHwue: bubnuorexa [IOK

7 | ceyenus, pacCTOAHUSA 4 1 https://m.edsoo.ru/1¢209e3
Y YTIIBI 7

OBHIEE KOJIMYECTBO

YACOB I1O 68 5 0

ITPOI'PAMME

TemaTuueckoe maanuposanue kypca «I'eomerpus» 11 kaacca
KosmmuecTBo yacos JIeKTPOHHbIE
HaumenoBanue
Ne a3/71eJ10B U TeM K I (wnpposnie)
w/n E OI; on it Beero OﬁllTpo.J'll)Hl)Ie pﬁaKanecmAe 0BPA30BATETBHBIE
porp padoTHI padoThI pecype
bu6mmoreka [IOK
! Tena pamenms 12 I https://m.edsoo.ru/1¢209¢37
N bubmuoreka [JOK

2 OOBEMEI TE > ! https://m.edsoo.ru/1¢209¢37
B

, P T Bumoresa 10K

P https://m.edsoo.ru/1¢209¢37
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001IeHwme, 7 1 bu6mmoreka [IOK
CUCTEMAaTU3alus https://m.edsoo.ru/1¢209e37
3HAHUI

OBIIEE

KOJIMYECTBO

YACOB IIO 34 3 0

ITPOTPAMME

Iloypounoe nianupoBanne Kypca «I'eomerpusy 10 kaacca

Ne KoJinyecTBo yacos JJIeKTpPOHHBbIE HU(POBbIE

n/ Tema ypoka Bceer | Kontpoann | [Ipaktuueck | 00pasoBaTebHbIE

L 0 ble padoTbl | Me padoThI pecypchl

OCHOBHBIC TTOHSTUS
CTEPEOMETPHUU: TOU-
Ka, mpsiMasi, TIoc-
1 KOCTb, IIPO- 1 https://m.edsoo.ru/
crpanctBo. [IpaBuna D3VCJ7UN4
M300pakKeHHs Ha
pHUCYHKax: nu300pa-
JKCHHS IUIOCKOCTEHA,




IMapaJUIENIbHBIX IIps-
MBIX (OTpE3KOB), ce-
pEIUHEI OTpe3Ka

[TonsaTus: nepece-
KArOUIUECs II0CKO-

https://m.edsoo.ru/
CTH, NIEPECEKAIOIIH- NREVIYCGK
ecd npsmas 1 rioc-
KOCTb
[TonsaTus: nepece-
Karoluecs MiI0CKo-

B https://m.edsoo.ru/
CTH, IIEPECEKAIOIIU- O6RNDFAMO
ecs npsAmas U Iioc-

KOCTb
3HAKOMCTBO C
MHOTOTPaHHUKaMHU,
N300pakeHne
p https://m.edsoo.ru/
MHOTOTPAaHHUKOB Ha KMUOPILLO

pUCYHKaX, Ha
IIPOEKIMOHHBIX YEP-
Tex)ax

HauansHsble cBene-
HUS 0 KyOe U nupa-
MHJIE, UX Pa3BEPTKU

https://m.edsoo.ru/

FPW2JNHCZ

u Monenu. CeueHust

MHOTOT'PaHHUKOB

HauannHubie cBene-

HUS 0 KyOe U nupa-

y . P https://m.edsoo.ru/

MUJIE, UX Pa3BEPTKHU IMO3AI3S5

u Monenu. CeueHust

MHOT'OI'PaHHUKOB

ITonstie 00 akcuo-

MATUYECKOM I10-

CTPOEHUH CTEPEO- https://m.edsoo.ru/
SLMI7R3BL

MCTPUHU: AKCUOMBI
CTCPCOMCTPHUU U
CICOCTBUA N3 HUX

Iloustue 06 akcHo-
MAaTH4YCCKOM II0-
CTPOCHHH CTEPEO-
MeTpI/II/II AKCHUOMBI
CTEPEOMETPUHU U
CJICOCTBUA N3 HUX

https://m.edsoo.ru/
DUKAX7QEFEl1

TToustue 00 akcuo-

https://m.edsoo.ru/




MAaTHYCCKOM II0-
CTPOCHUU CTEPCO-
MCTPUU: AKCUOMBI
CTCPCOMCTPHUU U
CICACTBUA N3 HUX

YPKSSMLJL

TToustue 00 akcuo-
MAaTHUYCCKOM I10-
CTPOCHHH CTEPEO-

10 https://m.edsoo.ru/I3A98J679
METPHUH: AKCUOMBI
CTEPEOMETPUU U
CJIEACTBHS U3 HUX
B3anmuoe pacmono-

YKEHHE NPSIMBIX B
IIPOCTPAHCTBE:
11 [epeceRAIOMHEcS https://m.edsoo.ru/
’ IUIW8KRS5Q
rapajuieibHbIE U
CKpeLIUBAIOIIHEC
MpsIMbIE
[TapannensHOCTH
MPSMBIX U IJIOCKO-
CTEH B IIPO-

12 CTpaHCTBE: Iapall- https://m.edsoo.ru/
JIEJIbHBIE NIPSIMBIE B CS9VLQLH6
MIPOCTPAHCTBE; Na-

PaJIENBHOCTD TPEX
MIPSIMBIX
[TapannensHOCTH
NPSMBIX U IITOCKO-

13 CTEH B MPO- https://m.edsoo.ru/
crpanctse: [lapan- PO5J6D23U
JIEIBHOCTh MPSAMOU
U IJIOCKOCTH
Yrael ¢

14 COHATIPaBICHHbIMHI https://m.edsoo.ru/

LLJAVHVBW
CTOpOHaMU
15 zzs\;te:;g P https://m.edsoo.ru/
KGIMBOEUK
CTpPaHCTBE
16 zfiﬁnﬁfﬁi b https://m.edsoo.ru/
24LVWHOIV8
CTPAHCTBE

17 ITapamiensHOCTD https://m.edsoo.ru/

IUTIOCKOCTEH: BUSTQ9HZT




napajuieJIbHbIe

IJIOCKOCTH
CaoiicTBa
18 T — https://m.edsoo.ru/
paiIeIbH 0KQQK2ABA
IJIOCKOCTEN
IIpocreiimue mnpo-
CTpaHCTBEHHBIE (hu-

19 ) https://m.edsoo.ru/
T'ypbl Ha TNIOCKOCTH: MRT13XP79
TeTpa’ip, KyO, na-
paienenunesn

20 [TocTpoenne https://m.edsoo.ru/
CCUYCHUI DI3AXO5J8

1 [Toctpoenue https://m.edsoo.ru/
CeUCHHUH 20GC3ZPoP
KonTponbhast pabo-
ta 1o teme "[Ips-

MBbI€ U ITOCKOCTH B

2 https://m.edsoo.ru/
MPOCTPAHCTBE. BI4OSOJER
[TapannensHOCTH
MIPSIMBIX U
iockocTen"

[Tepnienaukymsp-
HOCTb IIPSIMOM U

73 IUIOCKOCTH: TIEPIIEH- https://m.edsoo.ru/
JTAKYJISIPHBIC TIPSI- RN45YBOSR
MBbIE B TIPO-

CTpaHCTBE
[IpsiMble mapasens-

4 HBIE U MIEPIICHIUKY- https://m.edsoo.ru/
JIIPHBIE K IIOCKO- 32MXRZDDL
CTH
[Ipsmbie napauiens-

75 HBIE U IIEPIIEHIUKY- https://m.edsoo.ru/
JISIPHBIE K MJIOCKO- JPUOTOI3N
CTH
[IpusHak nepneHu-

26 P PHEHA N https://m.edsoo.ru/
KYJSIPHOCTH MPSMOU DCAIWEK 14
Y TTOCKOCTH -
[IpusHak nepneHu-

27 p p g . https://m.edsoo.ru/
KYJISIpPHOCTH MPSAMOM HD3D63S5P
U TIOCKOCTH

28 | Teopema 0 mpsMOit https://m.edsoo.ru/




MEPIEHIUKYISIPHON

YOIQOSMOH1
IJIOCKOCTH
Teopema o npsamon
29 T —— https://m.edsoo.ru/
81RSKUSRIJ
IJIOCKOCTH
TeopeMa o npsamon
30 T — https://m.edsoo.ru/
HFKNPKZ7T
IJIOCKOCTH
[lepnenaukynsap u
HAaKJIOHHBIE: PaccTo-

31 SIHAE OT TOYKH JI0 https://m.edsoo.ru/
IUIOCKOCTH, PACcCTO- 638GKWY7V
STHUE OT IIPSMOM 10
IJIOCKOCTH
[lepnienaukymnsp u
HAaKJIOHHBIE: PaCCTO-

1 SIHUA€ OT TOYKHU J10 https://m.edsoo.ru/
IUIOCKOCTH, PaccTo- AD6RCACRA
SHHUE OT IIPSMOi 10
IJIOCKOCTH
[lepnienaukymnsp u
HAaKJIOHHBIE: PaCCTO-

33 SIHUE OT TOYKH 10 https://m.edsoo.ru/
IUIOCKOCTH, PaccTo- VLLIQ7HXC
SHHUE OT IIPSAMOM 10
IJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: PaccTo-

34 STHUE OT TOYKH 10 https://m.edsoo.ru/
IUIOCKOCTH, PacCTO- 6P5BVV34R
STHUE OT IIPSIMOM 10
IJIOCKOCTH
VYrasl B ipo-

35 CTPaHCTBE: yIoJl https://m.edsoo.ru/
MEXKy MIPSAMON 1 PSFIXUAII
IJIOCKOCTBIO

BYI'PaHHBIN yToOJI,
36 fHZeII;HHﬁ yr(})lﬂ https://m.edsoo.ru/
6R4A0EOMD
JBYTPAHHOIO yTiia
HByrgaHHVHH Yo, https://m.edsoo.ru/
37 | nuHEWHBIH yron

JBYTPaHHOI'O yIiia

MLOZZYZC7




[lepnennukymsp-
HOCTb IUIOCKOCTEH:

38 IPH3HAK NIEPICHIH- https://m.edsoo.ru/
YRODSMONH
KYJISIPHOCTH JIBYX
IIJIOCKOCTEN
Ilepnenaukymsp-
HOCTB IJIOCKOCTEM:
39 HPH3HAK TICpTICHI- https://m.edsoo.ru/
DY2AF84T2
KYJISIPHOCTH JIBYX
IUIOCKOCTEN
Ilepnenqukymsp-
HOCTb IUIOCKOCTEH:
40 IpH3HAK TePICHTH- https://m.edsoo.ru/
TS8OAINH2
KYJISIPHOCTH JIBYX
IIJIOCKOCTEN
41 Teopema o Tpéx https://m.edsoo.ru/
MEPIEHINKYIIApaxX OWSLZIRVZ
47 Teopema o Tpéx https://m.edsoo.ru/
MEPIECHINKYJIIIpax OP44KE54N
13 Teopema o Tpéx https://m.edsoo.ru/
MEPHEHINKYIIApax OWG81IWDV3
KonTponbhast pabo-
Ta 1o Temam "llep-
MEHUKYJISIPHOCTD
44 HpSH\I[/IBIXyI/I lfJ'IOCKO- https://m.edsoo.ru/
VOXABPOPB
creit" u "Yrisl
MEXy NPSMBIMU U
1ocKocTsMu"
IlonsiTue MHOTO-
IPaHHMKA, OCHOB-
HBIE 3JIEMEHTHI
45 MHOTOT'pDaHHHKA, https://m.edsoo.ru/
BBIITYKJIBIC U HEBBI- LSFTEZ80QX
IIyKJIbIE MHOT'OT'PaH-
HUKU; pa3BEPTKa
MHOI'OI'DaHHHUKA
[Ipu3ma: n-yromus-
Has [IpU3Ma; rpaHu
4¢ | Y OCHOBAaHHS IpH3- https://m.edsoo.ru/
ZAL6DKFQL

MBI, TIpsIMast ¥ Ha-
KJIOHHAS! TIPU3MBI;
OOKOBas U I10JIHASA




IMMOBEPXHOCTDb MMPU3-
MbI

47

[Tapamnenenurnen,
MIPSAMOYTOJIBHBIN I1a-
paJlIeNICIUIIE ], U €r0
CBOMCTBa

https://m.edsoo.ru/
ITCOB1WIO

48

[upamupa: n-
yrojbHas Nupamu-
Jla, TPaHU ¥ OCHOBA-
HUe MupaMupl; 0o-
KOBas U MOJIHAas I0-
BEPXHOCTh IMPAMHU-
IbI; IPaBUIIbHAS U
yCce4E€HHas MUpaMHU-
na

https://m.edsoo.ru/
1TOFX00PA

49

[IpaBunbHBIE
MHOT'OI'PAHHUKH:
MTOHATHE NIPABUIIb-
HOT'O MHOTOI'PaHHHU-
Ka; IpaBUJIbHAS
IIPU3Ma U MIPaBUIIb-
Hasl IMpaMuja; mnpa-
BUJIbHAS TPEYTOJIb-
Has IUpaMuja u
[IPaBUJILHBIN TET-

pasap; Kyo

https://m.edsoo.ru/
LWNGFZTWE

50

[IpencraBnenue o
IMpaBHUJIbHBIX MHOI'O-
I'PAaHHMKAX: OKTa-
3P, NOACKAIP U
HKOCadIp.

https://m.edsoo.ru/
06SHO02IDD

51

CumMmMmeTpus B 1po-
CTPaHCTBE: CUMMET-
pHSl OTHOCUTEIIBLHO
TOYKH, PSIMOH,
IJIOCKOCTH.
DeMeHTbI
CUMMETpHUU B
nUupaMuax,
napajuiesienune1ax,
IIPaBUJIbHBIX
MHOTOTpaHHUKaX

https://m.edsoo.ru/
SWEUC9ENR

52

Brraucienue aJie-

https://m.edsoo.ru/




MCHTOB MHOI'OI'paH-

HUKOB: pE€Opa, 1ua- EUP4MN760
TOHAJIH, yTJibl

[Tnomans 6okoBOM

MOBEPXHOCTHU U MOJ-

HOM MOBEPXHOCTH

53 MIPSIMOM IIPU3MBI, https://m.edsoo.ru/
IJIOIIA b OCHOBA- SQYIXSIL6
HUH, Teopema o 0o-

KOBOW ITOBEPXHOCTH
MIPSIMOM TIPU3MBI
[Tnomans GokoBOM
IIOBEPXHOCTH U T10-
BEPXHOCTH IIpa-

54 BUJIBHOM ITUPaMHu- https://m.edsoo.ru/
Jbl, TEOpEMA O IIJI0- R22FHBG60O
a1 O0KOBOIA 1Mo-

BEPXHOCTH YCEUEH-
HOUW MAPaMUIbI
Konrponbnas pabo-
55 | Tano reme "MHoro- Lt dtdsnnn
; VHYNJQMQD
I'PaHHUKH
N https://m.edsoo.ru/
56 | Ilonsartue 06 06bEMe GMILC394G
N https://m.edsoo.ru/
57 OO0BEM TUpaMHUTBI B307TPSWIC
N https://m.edsoo.ru/
58 | OObBéM nupamubl POZIED3YF
. https://m.edsoo.ru/
59 | OO6béM nupamubl RZSBITMUY
. https://m.edsoo.ru/
60 | OObBEM nmupamuIbl OHRFOJLCT
61 OBHEM UM https://m.edsoo.ru/
YEQP637ZD4
62 | OO0bBEM NpuU3MBI }I;t;[;;/l\//ln};?é%o'm/
.. https://m.edsoo.ru/

63 | OO0bBEM Npu3MBI FIMOW6KFT
KonTponbhast pabo-

64 ta 1o Teme "O0be- https://m.edsoo.ru/
MbI MHOT'OTpaHHH- 23S50180N
KOB"

65 | Tlosropenue, 0606- https://m.edsoo.rw/




IIEHUE CHCTEMAaTH-
3anus 3HaHui. [lo-
CTPOECHUE CEYCHHI B
MHOTOTPAHHUKE

KXTOCIOJG

66

[ToBTOpEeHnue, 0606-
[IEHHE CUCTEMAaTH-
3amus 3HaHui. BeI-
YUCJIEHUE pacCTOs-
HU: MEXTY IBYyMS
TOYKaMH, OT TOUYKH
JI0 TIPSIMOM, OT TOY-
KU JIO INTOCKOCTH,
MEXIy CKpEIIUBaro-
HIIUMUCS TIPSIMBIMU

https://m.edsoo.ru/
HKP6I3JUC

67

HNrorosas
KOHTpPOJIbHAS
pabota

https://m.edsoo.ru/
KB3EKO0A9U

68

[ToBTOpeHnue, 0606-
LICHUE CUCTEMATHU-
3a1us 3HaHUN. BbI-
YHUCJICHUE YIJIOB:
MEXIYy CKPEILHUBAIO-
LIUMUCS IPSIMBIMH,
MEXIy NPsMOU U
IIJIOCKOCTBIO, ABY-
I'PaHHBIX YIJIOB, YI-
JIOB MEXY IJI0CKO-
CTSIMU

https://m.edsoo.ru/
X7CJUSLO0

OBIIEE KOJIMYE-
CTBO HACOB 110
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68

IloypouHoe miaanuposanue kypca «I'eomerpus» 11 Kjacca

KoauuecTBo yacoB

Tema ypoka

Bcer

KonTpousn
bIe padoThI

IIpakTHyeck
ue padoTbl

DJieKTpoHHbIE HU(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

Cdepa u map:
HEHTp, Panyc,
JaMeTp; TUTOIIA b
MOBEPXHOCTH ce-
phI

https://m.edsoo.ru/
TWS8Z59CHIJ




BzaumHoe pacro-
JI0’)KeHUe cepbl
U TUTOCKOCTH, Ka-
caTeJbHas TI0C-
KOCTb K cdepe;
iomaab chepsl

https://m.edsoo.ru/
YCMWCAM3I

N3o6paxeHue
chepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

https://m.edsoo.ru/
QDCF8UGXE

[wmaapuyeckas
HOBEPXHOCTH, 00-
pasyromue 1u-
JIMHJPUYECKOU
IIOBEPXHOCTH, OCh
LUTUHAPUYECKOU
MIOBEPXHOCTHU

https://m.edsoo.ru/8516BBEO7

HumueAap: ocHO-
BaHHs U OOKOBas
HOBEPXHOCTH, 00-
pa3yroIias U och;
IJI0IIaab OOKO-
BOM M MOJHOM MO-
BEPXHOCTH

https://m.edsoo.ru/
WO0JR979V9

N3o0pakenue mu-
JIMH/Ipa Ha IJI0C-
KocTH. Pa3BépTka
nuuHapa. Ceue-
HUS TUITUHIpA
(mIocKoCThIO, Ma-
paJIEIbHON WU
NepHeHANKYIISIp-
HOU OCH LIAJIVH-
7pa)

https://m.edsoo.ru/
OYMSPWI10Z

Konnueckas no-
BEPXHOCTh, 00pa-
3YIOIIME KOHUYE-
CKOM ITOBEPXHO-
CTH, OCb U BEP-
[IMHA KOHUYe-
CKOM ITOBEPXHO-
CTH

https://m.edsoo.ru/
H64QF3E6R

Konyc: ocHoBa-

https://m.edsoo.ru/




HUE U BEpIINHA,
obOpasyromas u
0Cb; IUIOIIAbL 00-
KOBOM Y MOJIHOM
MOBEPXHOCTH

Q4EUBB6GT

Y ceu€HHBIN KO-
HyC: oOpa3syroiue
1 BBICOTA; OCHO-
BaHHUA U OOKOBas
MOBEPXHOCTH

https://m.edsoo.ru/
80VNITU20

10

N300pakeHue Ko-
HyCa Ha IUIOCKO-
ctu. PazBéprka
koHyca. CeueHus
KOHyca (IJIOCKO-
CTBIO, IIApaJlIEIb-
HOI1 OCHOBAHMIO,
U TUIOCKOCTHIO,
MPOXOIAIIEH Ue-
pe3 BEpIINHY)

https://m.edsoo.ru/
0PV9CKUYU

11

KomOunanus ten
BpallleHUs U
MHOTOTPaHHHUKOB

https://m.edsoo.ru/
4VHGTYXS8F

12

MHororpaHHuk,
ONMCAHHBIN OKO-
10 cdepsr; chepa,
BIIMCAHHAS B
MHOTOTPaHHUK
WIH B TEJO Bpa-
HICHUS

https://m.edsoo.ru/
RMYYISTLP

13

IToustHEe 00
00bEMe. OCHOB-
HBIE CBOMCTBA
00BEMOB TEN

https://m.edsoo.ru/
4CENHGLOZ

14

O0BéM
WJIMH/IPA,
KOHYCa

https://m.edsoo.ru/
WS8TGNS5799

15

O6bém mapa u
TJI01a 6 Chephl

https://m.edsoo.ru/
G7AYCMOITT

16

[ToxoOuele Tena B
MPOCTPAHCTBE.
CoOTHOIIEHHUS

https://m.edsoo.ru/
ANO4FYUUX




MEXTy TUTOTIAIS-
MU TIOBEPXHO-
creil, o0béMaMu
MMOOOHBIX TEl

17

KoHTposnbHas pa-
00Ta 1o TeMam
"Tena Bpamenus"
u "O0bemsl TEN"

https://m.edsoo.ru/
KCOMHISWW

18

Bexkrop Ha mioc-
KOCTH U B IIPO-
CTPaHCTBE

https://m.edsoo.ru/

AQ405SB7C

19

CnoxeHue u
BBIYUTAHUC
BEKTOPOB

https://m.edsoo.ru/
PMNHTUK7G

20

YMHOXKEHNE
BEKTOpa Ha YUCJIO

https://m.edsoo.ru/4H7PLGBI|1

21

Pa3znoxenne Bek-
TOpa 10 TPEM He-
KOMIUTaHapHBIM
BEKTOpaM.
IIpaBuio
napasuliesienumne1a

https://m.edsoo.ru/
NZSOLFWN1

22

Pemenne 3amau,
CBSI3aHHBIX C MPHU-
MEHEHUEM IIpa-
BWJI IEUCTBHI C
BEKTOpaMHU

https://m.edsoo.ru/73F23EPUS5

23

Koopaunartso-
BEKTOPHBII METOJT
NP peILICHUN
F€OMETPUYECKHUX
3amaq

https://m.edsoo.ru/BBII39Z7U

24

[IpssMmoyronbHas
CHUCTEMA KOOPIU-
HaT B Mpo-
ctpaHcTBe. Koop-
JMHATBI BEKTOPA.
IIpocreiimue 3a-
Jlaul B KOOpJMHA-
Tax

https://m.edsoo.ru/

X9TSDNSQ3

25

Yros Mexay BEeK-

https://m.edsoo.ru/
RPAQMBCDO




topamu. Ckansip-
HOE IIPOM3BEe-
HHUE BEKTOPOB

26

Beruucnenue yr-
JIOB MEXAY Ipsi-
MBIMH U TUIOCKO-
CTSIMH

https://m.edsoo.ru/
EGRV3NF84

27

KonTponbHas pa-
60Ta 1o Teme
"BekTopsl n
KOOpJMHATHI B
npocTpaHcTae”

https://m.edsoo.ru/
NSKELEBHL

28

[ToBTOpEHME,
000011IeHNE U CH-
cTeMaTH3aIus
3HaHUH. OCHOB-
HbIE€ (QUTYPBI,
(baKTbI, TEOpPEMBI
Kypca IJIaHUMET-
pun

https://m.edsoo.ru/
16ASEITYU

29

[ToBTOpEHME,
000011IeHNE U CH-
cTeMaTH3aIus
3HaHUH. OCHOB-
HbIEe (QUTYPBI,
(bakTbI, TEOPEMBI
Kypca IIaHUMET-
pun

https://m.edsoo.ru/
VEMVY73YE

30

IToBTOpEHME,
0000I11IeHNE U CU-
cTeMaTHh3aIus
3HaHWH. 3amaun
TUTAHUMETPHH U
METOJIBI UX perlie-
HUS

https://m.edsoo.ru/
UF02M943T

31

IToBTOpEHME,
00001IeHNE U CU-
cTeMaTh3aIus
3HaHWH. 3amaun
TUTAHUMETPHH U
METOJIbI UX pellie-
HUS

https://m.edsoo.ru/FG4PJN2IF

32

IToBTOpEHME,

https://m.edsoo.ru/




000011IeHNE U CH-
CTeMaTHU3aIHsI
3HaHUH. OCHOB-
Hble QUTYPBI,
(baxThl, TEOpEMBI
Kypca cTepeoMeT-
pun

ZY6BYLYTW

Hrorosas
33 KOHTPOIbHAL 1 https://m.edsoo.ru/
VP8CXOC4C
pabota
IToBTOpEHME,

14 00001IIeHNE U CU- 1 https://m.edsoo.ru/
cTeMaTu3alus 70QSTDCAP
3HAHUI

OBIIEE KOJIMYE-
CTBO HACOBIIO 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOUN ITIPOI'PAMMBI

10 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIe Pe3y/IbTaThl 0CBOCHHS OCHOBHOI
pesyabTaTa o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero o01mero oopa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMH: TOUKA, MPSAMAast, IJIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IIPU PELICHUH
. reOMEeTPUYECKUX 3a1a4
73 OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPAMBIX
' ¥ TIIOCKOCTel
74 KnaccupunupoBaTe B3aMMHOE pacHOJIOKEHUE MPSAMBIX U IJIOCKOCTEH B
. IIPOCTPAHCTBE
OnepupoBarh MOHATUSAMH: JABYTPaHHBIM yroj, rpaHd JABYTPaHHOTO Yria,
7.5 pedpo ABYTpaHHOTO YyrIja, JUHEMHBIA yroa ABYTPaHHOIO YIJa, IpajlycHast
Mepa JABYTPaHHOTO yria
y OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIIBINA
. MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHUKA, IPaBUIIbHBII MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MMpaMuaa, MpHU3MA,
' MPSIMOYTOJIHHBIN MapajuieNIeuIe]], Ky0)
KnaccupunupoBate ~ MHOTOTpaHHMKH,  BBIOMpas  OCHOBaHUSA  JUId
7.8 KiaccupuKanuy (BBIMYKIbIE U HEBBITYKIblE MHOTOTPAaHHHUKH, MPaBHILHBIC
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE MIPU3MBI, ITapalIeIICIIUIIE bl )
7.9 OnepupoBaTh MOHATHSIMH: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAaHHUKOB
710 OOBACHATH NPUHIUIBI TOCTPOCHUS] CEYEHUH MHOTIOI'PAaHHUKOB, HCIOJB3Ys
' METO/I CJIEJIOB
CrpouTh ce4eHHMs] MHOTOTPAHHMKOB METOJOM  CJIEJOB, BBIIOJHATH
7.11 (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUA
CBEpXY, COOKY, CHU3Y
Pemats 3a1aun Ha HaXO0XAEHWE FEOMETPUUECKUX BEJTMYHH 110 o0pa3uam Wiu
7.12

aJIroputMam, NpuUMCEHAS U3BCCTHLIC aHAJIUTUYCCKUC MCTOAbI IIPU PCHICHUU

CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC paCCTOHHI/II\/II MCXKIY




JBYMsI TOYKaMH, OT TOYKH [0 MPSAMOM, OT TOYKH O IUIOCKOCTH, MEXKITY

CKpCHINMBAOIIUMUCS IPAMBIMU

7.13

Pemrate 3ala41 Ha HaXOXICHUC I'COMCTPHUYCCKUX BCIUYHNH I10 06pa3uaM HNJIn
ajroputMam, NpuUMEHA HU3BCCTHLIC AHAJTIUTUYCCKUE MCTOABI IPU PCIICHHUU
CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BbBIYHUCICHHUC YIJIOB MCKIY
CKpCHIMBAIOIIUMUCA TIPAMBIMHU, MCKIY prIMOfI N IUIOCKOCTBIO, MCKIY

IJIOCKOCTAMU, ABYI'DAHHBIX YIJIOB

7.14

Brruucisate 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
MUpaMua) ¢ MpuUMEHeHHeM (OPMyN, BBIUUCIATH COOTHOIICHUS MEXKIY

IUIOLIA/IIMU MTOBEPXHOCTEN, 00bEMAMHU MMOT00HBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBaTh MOHATUSMHU: CUMMETpPUS B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMCTPUH, HEHTP, OCh U IIIIOCKOCTh CUMMCTPUN (bHprLI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPNPETHPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha

YepTeKax U pUCYHKax

7.17

[IpumensTh reomeTpuueckue (akThl s pPELIEHUS CTePEOMETPUUYECKUX
3a/1a4, MPEAIOJIararolluX HECKOJBKO IIaroB pEIICHHs, €CIU YCIOBUSA

MIpUMEHEHNUS 3a/1aHbl B ABHOU popme

7.18

[IpuMeHATH mpocTeMIMe NPOTPpaMMHBIE  CPEICTBA U AJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPHUICCKUX 3a1a1

7.19

HpI/IBOI[I/ITL MNpUMEPbl MATCMATUYCCKUX 3aKOHOMepHOCTeI7I B IMpUpoac U

JKM3HU, PACTIO3HABATL MMPOSABJICHUC 3aKOHOB T'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOJyYCHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3MPOBATH peasbHbIE
CUTyallud U NPUMEHATh U3YUYCHHbIE MOHATHS B MPOLECCEe MOMCKA PEIIeHUs
MaTeMaTH4eCKu C(HOpPMYJINPOBAHHON MPOOJIEMBI, MOJAEIUPOBATH peasbHbIE
CUTyallud Ha $S3bIKE TE€OMETpPUHU, MCCIEN0BaTh IMOCTPOEHHBIE MOJIEIH C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, almaparta ajareopsl,
pelaTh NpakTUYEeCKUe 3a/1auM, CBA3aHHbIE C HAXOXKICHHUEM T'€OMETPUUYECKUX

BECJINYNH

11 KIIACC

Kon
MpPoBEePSAEMOro
pe3yJabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUsI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus




I'eomerpus

OnepupoBaTh MOHATHSIMH: LWIMHIPUYECKAs MOBEPXHOCTb, O0Opasyrolue

6.1 IWIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yronine KOHHYEeCKO! MOBEPXHOCTH, KOHYC, cpepruyecKkasi HOBEpXHOCTh
6.2 PacnioznaBatk Tena BpaiieHus (UIMHAP, KOHYC, cepa U 1map)
6.3 OOBSICHATH CITOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KnaccuduimposaTs B3auMHOE pacnojiokeHUue cepbl U MI0CKOCTH
OnepupoBaTh TOHATHUSMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTa CETMEHTa, LIapOBOI ClIOI, OCHOBAaHWE LIAPOBOIO CJOs, BHICOTA
IIapOBOTO CJI0s, IIAPOBON CEKTOP
6.6 Bobruncnare  00bEMBI M IUIOLIAAM  MOBEPXHOCTEH Tel  BpallCHUS,
' FeOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIH B cdepy W
6.7 OTNMCaHHBIN O0KOJIO cdepshl, cdepa, BIUCAHHAST B MHOTOI'PAaHHUK WJIM TEJIO
BpAIICHUS
63 BBIMUCTATE COOTHOIIGHUS! MEXKAY TUIOMIAISIMU TIOBEPXHOCTEH 1 00BEMaMu
' MOJ00HBIX TE
6.9 N300paxkaTh m3y4aemble (QUTYpPHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIE) IUIOCKHME UEPTEXHM W3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (Uryp: BUI CBEpXy, COOKY, CHHM3Yy; CTPOUTh CEUEHHUS TeJ
BpaLICHUS
W3BnekaTb, HMHTEPNPETHPOBATH M MpPeoOpa3oBbIBaTh WHGOPMALHUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (HUrypax, TpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpudeckne (GaKThl I PEHICHUS CTEPEOMETPUYCCKUX
6.12 3aa4, MpeanojaralIiiX HECKOJIbKO IIAroB pEIeHHs, €CIH YCIOBHUS
NpUMEHEHHUS 3aJlaHbl B IBHOH (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbIMONHATE  JeMCcTBUS  CIOKEHUS BEKTOPOB, BBIYUTAaHMS BEKTOPOB U
6.14 YMHOXKEHUSI BEKTOpa Ha YHUCJIO, OOBACHATH, KAaKUMU CBOWCTBAaMU OHHU
o0najaroT
6.15 [TpuMeHATH MpaBUIIO apaIeNienune a Npyu CI0KEHUN BEKTOPOB
6.16

Ol'IepI/IpOBaTB IMOHATUAMU: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,




BCKTOP, MOAYJIb BEKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YTOJI
MCXKAY BCKTOpPaMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMIIJIaHApHBIC BECKTOPbI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB H IPOU3BCACHHUC BCKTOpPAa Ha YUCIO, YI'OJI
MCXKAY BCKTOpaMH, CKAJIAPHOC NPOU3IBCACHHE, PACKIIaAbIBATH BCKTOP IIO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

38.I[aBaTL IIJIOCKOCTh YPAaBHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTGfIHIH@ reoOMETpUICCKUC 3aJaud Ha NMPHUMCHCHUC BCKTOPHO-

KOOpAUHATHOTO METOJAa

6.20

Pemiate 3aJa4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKUX OTHOIICHUH H
HaxXO0XACHUE TCOMETPUYCCKUX BCIWYUH II0 06pa3uaM WK aJiIrOpUTMaM,
IIPUMCHSIA HN3BCCTHBIC MCETO/JbI npu peuIcHnu CTaHJAApPTHBIX

MAaTEMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTB HpOCTGfII.HHG nporpaMMHbBIC  CpCACTBA U  DJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3a a4

6.22

IIpuBoAUTE NpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPHUPOAE H

JKU3HH, pACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

HpI/IMerlTI) IMOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIUM3UPOBATHL PCAJIbHLIC
CUTyalll W MPUMCHATH U3YYCHHBLIC IMTOHATHUA B IMPOLCCCE MOUCKAa PCIICHUA
MAaTEMATHYCCKHU Cq)OpMYHHpOBaHHOﬁ HpO6HCMBI, MOZACIINPOBATE PCAJIbHBIC
CUTyallMM Ha A3BIKC T'COMCTPHU, HUCCIICAOBATH ITOCTPOCHHBLIC MOJCIN C
HCIIOJIb30BAHUCM T'€COMCTPHUICCKUX MOHATUH U TCOpPECM, alIiapara anre6pbl,
peuaTtb MMPAKTUYCCKUC 3aaa4H, CBsA3aHHBIC C HaX0XJCHHUEM

TCOMECTPHUICCKUX BCININH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBEpﬂEMbIﬁ JICMECHT COACPKAaHUSA

7

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI cTepeoMeTpur. Toduka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U

CJIICACTBHUA U3 HUX

7.2

B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TapAJIIICIIbHBIC
U CcKpemmBamoumecs npsmeie. llapamienbHOCTP TPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: TApajuIeNIbHbIE MPSMBIE B IPOCTPAHCTBE, NAPAUIEIIBHOCTh TPEX
NPSMBIX, IAPAJUIEIBHOCTh MPSMOM M IUIOCKOCTH. YIVIBI C COHAIPaBICHHBIMHU
CTOPOHAMH, YTOJ MEXAY NPSIMBIMU B IPOCTpaHCTBE. llapamienbHOCTh NIIOCKOCTEH:
napajulesibHble TUIOCKOCTH, CBOMCTBA MNapajuledbHbIX IUIOcKocTel. IIpocreitmme
MPOCTPAHCTBEHHbIE (UTYphl HA TUIOCKOCTH: TeTpadAp, KyO, mMapaiienenumne],

MOCTPOEHUE CEUCHUI

7.3

[lepieHAUKYNISPHOCTh MPSAMON W  IJIOCKOCTU: TEPHEHIUKYJSPHbIE MpSMbIE B
IPOCTPAHCTBE, MPSAMBIE MapayielbHbIe U MEPHEHIUKYISIPHbIE K IJIOCKOCTH, MPU3HAK
NEPIEHIUKYJIAPHOCTH NPSIMOM M INIOCKOCTH, TEOPEMA O INPSAMON NEPHEHINKYISPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: yYTroJI MEXAY NPSIMON U IUIOCKOCTBIO, JABYTPaHHBIN
yroJl, TMHEWHBIA yroj IBYyrpaHHoro yria. llepneHaukynsp U HaKJIOHHbIE: pacCTOSHUE
OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOW A0 IUIOCKOCTH, POEKIUs GUTYypbl Ha
IUIOCKOCTb. lleprnenauKyIspHOCTh MIOCKOCTEN: MPHU3HAK NMEPHEHAUKYISIPHOCTH JBYX

10cKocTel. Teopema o TpEX NMeprneHAUKyIApax

7.4

[lonsiTHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTbI MHOIOIPDAaHHHKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAaHHWS TPHU3MBI, NpsMas U HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsAMOyTronbHBIA MMapauIeIeuIe] 1
ero csoiicrBa. Ilupamupa: n-yrosibHas nupamuja, T'paHd U OCHOBAHHUE IUPaMUBL,
OOKOBasi M MOJIHAS NOBEPXHOCTh MHUPAaMUJbI, MpaBUJIbHAs M yceu€HHas NHUpaMuja.
OnemMeHTbl Opu3Mbl U nupamuabl. llpaBunbHBIE MHOTOIpaHHUKM:  TIOHSITHE
IIPaBUJIBHOTO MHOIOTpaHHUKA, IIpaBUibHAsA MpU3Ma M IpaBUIbHAsA NHUPAMUIA,
IpaBWIbHAs TPEyrojbHas MUpaMUAa U MpaBWIbHBIN TeTpa’ap, KyO. IlpencraBnenue o

IMPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3 AP, JOACKAIAP U MKOCADAPYTHUC CeueHus IMPU3MBI




" MUpaMHu bl

7.5

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, MIOCKOCTH.
OneMeHTbl  CUMMETpUM B NUPAMMJAX,  [apajUlelieNunesax,  [paBUJIbHbBIX

MHOI'OI'paHHHUKaXxX

7.6

Brruucnenue »1€eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanw, yriel. [lmomans
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, MJIOMAAb OCHOBaHUA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH NpsiMOi Tpu3Mebl. [lnomaas 60K0BOI TOBEPXHOCTH U
MIOBEPXHOCTH IPABWIBHOM NMHPAaMHJIBI, TEOPEMA O IUIOMAIM YCEUYEHHOM IUPaMHUBL.

[Tonsite 06 00BEMe. OOBEM MUpaMuUbl, MIPU3MBI

7.7

HOI[O6HLI€ TCJIa B INPOCTPAHCTBC. CooTHomICHHS MCXKAY IIomaaiaMnu HOBerHOCTeﬁ,

00BéMaMu TIONOOHBIX TEN

11 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapuyeckasl MOBEPXHOCTb, 00pa3ylolIe LUIMHAPUYECKOW MOBEPXHOCTH, OCh
IWIMHAPUYECKOM TOBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTH,

oOpa3syromas ¥ 0Ch, TUIOMIAAs OOKOBOW U MOJTHON MTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yronne KOHMYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKoW moBepxHOCcTU. KoHycC: OCHOBaHWE W BeplIMHA, OoOpasylomias U OcCh,
MJIOMA s OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyiomue u

BbBICOTA, OCHOBAHUIA U OokoBas IOBCPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, AuaMeTp, IUIOIIa b NOBEpXHOCTH cdeprl. B3aumuoe

PpacCIoJIOKECHHUC C(i)epLI N IINIOCKOCTH, KacaTCJibHas IINIOCKOCTh K C(bepe, miomanab

cdepbl

6.4

N3o0pakenue Ten BpalieHus Ha TIOCKoCcTH. Pa3BépTka nuiMHaIpa 1 KOHyca

6.5

KOM6I/IHaIII/II/I TCJI Bpall€HHUd U MHOTOTPaHHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIM OKOJIO

C(i)epLI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIU TCJIO BpallICHUA

6.6

[Tonstne o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO TapajuieNienunena u cieacTBus u3z He€. O0bEM MMIMHIIpA, KOHYCA.

O6bEM mapa u IIoma s chepbl

6.7

[Tono6ubie Tena B nmpocTpaHcTBe. COOTHOIIEHUS MEXIY IJIOLIAASIMU OBEPXHOCTEH,

00BEMaMu HOI[O6HLIX TCI

6.8

Ceuenus 1mwiuHApa (MapauieTbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca




(mapaenbHOE OCHOBAHUIO M MPOXO/IAIIEE Yepe3 BEPILINHY ), CEUEeHHUs 11apa

BGKTOp Ha IUIOCKOCTH M B IIPOCTPAHCTBC. CrnoxxeHHe W BBIYHMTAHUC BCKTOPOB.

YMHO)XKeHHEe BeKkTopa Ha uucio. PaszinoxeHue BekTopa mo TpéM HEKOMIUIaHAPHBIM

0 BekTopaM. IIpaBuio mapamnenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBWJI IEUCTBUM C BEKTOPaMHU
[IpsmoyronpHas cucrteMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHartsl BekTOpa.
6.10 [Ipocreiimme 3agaun B KOOpAMHATAX. YTrol MexAy Bekropamu. CkalsipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY MNPSIMBIMHA U IUIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHUH F€OMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILET'O OBPA3OBAHUS

Kon
NMpoBePsSIeMOro
TpeOOBAHMS

IIpoBepsiemble TPeGOBAHUS K NMPEIMETHBIM pe3y/JbTaTaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NMPOrPaMMbI CPeIHET0 001Iero
o0pa3oBaHus

Brnagenne MeromaMm OKa3aTENbCTB, AJITOPUTMaMU pELIEHUS 3a7ady;
yMeHue (GOpMyJIMpOBaTh M ONEPUPOBATH MOHITUSIMH: OIpEAeTIeHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IPU3HAK, [OKa3aTENbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; HNPUMEHATh UX; YMeHHe (OpMyIHpOBAThH
o0paTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KJIEHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIIPUMEDBI, HCIIOJIB30BATH METOJ  MAaTEMaTHUYECKOM HMHAYKLUU;
IPOBOAMTD JI0Ka3aTeIbHbIE PACCYXKACHMS MPU PEIICHUU 3a/1ay, OLIEHHUBAThH
JOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KIEHUH; YMEHUE  OIEpUPOBATH
HNOHSTUSAMM: MHOXKECTBO, MOJMHOKECTBO, OIEpali HaJ MHOKECTBaMU;
YMEHHE HCIO0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar AJis ONMUCaHus
pEAJIbHBIX MPOLIECCOB M ABJIECHUN U NPU PELICHUM 3a]ad, B TOM YHUCIIE U3
IpYruxX ydeOHBIX NPEIMETOB; YMEHHUE OIEepUpOBaTh MHOHATHUAMHU: Tpad,
CBSI3HBIM Tpad, JepeBo, LMK, rpad Ha MIOCKOCTH; yMEHHUE 3aJaBaThb U
ONMMCHIBATh Tpadbl Pa3IWYHBIMU CIOCO0OAMHU; HMCHOJIb30BaTh rpadbl MNpu

pCUICHUHA 3a/1a1

YMeHue onepupoBaTh MNOHATUAMU: HATypaJlbHOE YHCIIO, II€JI0€ YHCIIO,
CTENEHb C LEJIBIM NOKA3aTelIeM, KOPEHb HAaTypaJbHON CTENEHH, CTENEHb C
palMOHAJIbHBIM IOKAa3aTeJeM, CTENEeHb C JCHCTBUTENBHBIM I1OKa3aTeseM,
JorapupM 4Yuciaa, CUHYC, KOCHHYC M TaHIEHC IPOU3BOJBHOIO YHCIA,
OCTaTOK M0 MOJYJI0, PalMOHAIBHOE 4YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBa HaTYpaJIbHbIX, LEJbIX, PALIMOHATBHBIX, JEUCTBUTEIbHBIX YUCEI;
YMEHHE HCIIOJIb30BaTh MPHU3HAKM JIETUMOCTH, HAWUMEHbUIMHA oOImumid
JeNuTeNb W HauMeHblllee oOlee KpaTHoe, anroputM EBknuaa npu
peLIeHNH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUMCIIEHHS; YMEHUE BBINOJIHATh BBIYMCICHNE 3HAYEHUHM U peoOpa3oBaHus
BBIp@)XEHUI €O cTeneHsMH U Jorapupmamu, npeoOpa3oBaHus IpOOHO-
pallMOHAJIBHBIX  BBIPAXEHHWM;  yYMEHHUE  ONEpUPOBATh  MOHITHIMMU:
NOCIe0BAaTENbHOCTh, apuMeThyeckass Mporpeccusi, TeoMeTpuyecKas

Iporpeccus, OCCKOHEUHO Y6LIBaIOH_[a}I TCOMCTPHUYICCKAA TIPOrpeCCUsi;




yMEHHE 3a/laBaTh IIOCJIEJI0BAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (HOpMYJI; YMEHUE ONEpUPOBATh MOHATHAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4MCIa, MOAYJIb M  apryMEeHT
KOMIUIEKCHOT'O  4Hcia,  (opMa  3amucd  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TpUTOHOMETpUYECKass |  anreOpanyeckas); yMeTh
IPOM3BOJUTH apupMETHYeCKHe JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
IIPUBOJUTH NIPUMEPHI MCIIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpUPOBATH
HNOHATUAMM:  MaTpuma 2x2  u  3x3,  onpenenurenb  MaTpUIBL,

FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OTIPCACINUTCIIA

YMeHue onepupoBarbh IOHATHUAMH: PpalMOHAIbHBIE, WPPALMOHAIBHEIE,
NOKa3aTelbHblE, CTENEHHbIE, JorapuMuyeckue, TPUTOHOMETPUUECKUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH ITOHATUAMM:
TOKJIECTBO, TOKJIECTBEHHOE IpeoO0pa3oBaHME, ypaBHEHUE, HEPABEHCTBO,
CHCTEMa YypaBHEHHH M HEPABEHCTB, pPAaBHOCWIBHOCTb YPaBHEHMI,
HEPaBEHCTB U CUCTEM; YMEHHUE PEIIATh YPaBHEHUs], HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PAa3IMYHBIX MPUEMOB; PEIIATh YPaBHEHHs, HEPABEHCTBA H
CHUCTEMBI C I1apaMeTPOM; IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIsL pellleHrs MaTeMaTHYecKUX 3a7ad M 3a7ad U3 pa3MuHbIX olnactei

HAYKH U peaslbHOM KU3HU

YMeHue omnepupoBarh MNOHATHAMH: (QYHKIUS, UYETHOCTb (YHKIUH,
HNEPUOJIMYHOCT (PYHKIUH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCThH
GyHKIMHA, SKCTpeMyM (YHKIMH, HauOoJblllee W HAWMEHbIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKe, HENpepblBHAs (YHKIUS, aCUMIITOTHI Tpaduka
¢GyHKIMM, TepBas U BTOpas MPOU3BOAHAS (PYHKIMH, T€OMETPUUYECKUN U
¢u3uyeckuif  cMbBICT  MPOU3BOJHON, TepBooOpas3Has, ONpeaeTEHHbIN
UHTErpajl; yMEHHME HaXOIUTh AaCUMOTOTHl TIpaduka (GYHKLIHMU; yMEHHUE
BBIUHCIISTH IPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
(GyHKIMH, HAXOJUTH YpaBHEHUE KacaTeldbHOH K rpaduKy (pyHKLIUHU; YMEHHUE
HaXOAUTh MPOU3BOJHBIE AJIEMEHTapHbIX (YHKIMH; YMEHUE HCIOJIb30BaTh
NPOM3BOJIHYIO ISl HUCCIE0BaHMA (QYHKLUUH, HAXOIUTh HAUOOJbILINE U
HauMEHbIINE 3HAa4YeHUs] (QYHKUMN; CTPOUTHh TIpaUKM MHOTOWIEHOB C
WCIIOJIb30BAHWEM  amllapara MaTeMaTH4eCKOro aHaliu3a; IpPUMEHATH
IIPOM3BOJHYIO NIl HaXOXKIEHUS HAWIYy4dIIEro pPEIIeHUs B NPUKIAJHBIX, B
TOM 4YHCJI€ COLMAIIbHO-3KOHOMUYECKHX M (PU3MYECKUX 3a/ladax; HaXOAUTh
wIomaaun U o0bEMBI (UTy C MOMOILIBIO WHTErpaja; MPUBOJUTH MPUMEPHI

MaTEMaTHYECKOT0 MOJEJIUPOBAHMS € TOMOIIBI0 U depeHIMaTbHBIX




YpaBHEHUU

YMeHue onepupoBaTh HNOHATUAMU: TpapuK QYHKIUM, OOpaTHas (QyHKIMS,
KOMIO3uLus (PyHKIMHA, JuHEeHHas ¢yHKUWA, KBajapaTWdyHas (QYHKLHS,
pauuoHanbHas (QYHKUMS, CTeneHHass (yHKUUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE (QYHKLMH, IOKa3aTelbHas U
norapumuueckas (QYHKIMM, YMEHHE CTPOUTh TIpaUKHd H3YHYEHHBIX
(GYHKLUH, BBIIONHATH NpeoOpazoBaHus rpaduKoB (QyHKIHHA, UCIIOIB30BaTh
rpaduKy JUId U3y4YeHHs MPOLIECCOB M 3aBUCUMOCTEH, NMpH PEUICeHUHU 3ajad
U3 JpYyrux y4eOHBIX MPEJAMETOB M 33Jau U3 PEealbHOM >KU3HU; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEX]Y BEIUUMHAMM; HCIIOJIB30BaTh CBOMCTBA U
rpaduku QyHKUMHA A7 pelIeHWs] ypaBHEHWH, HEpaBEHCTB M 3ajay ¢
napameTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA

pElLICHUI ypaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pa3HbIX THUIIOB (B TOM 4YHUCIE Ha
IPOLEHTHI, TOJM U YacTH, Ha JBUKEHHE, padOTy, CTOMMOCTh TOBApPOB U
yCIIyT, HAJOIH, 3a7aydl U3 OOJACTH YNpaBJIEHUS JIMYHBIMM U CEeMEWHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YpPaBHEHHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJaud, HCCIEAOBATH IIOJNYYEHHOE pELICHUE U
OLICHMBATh IMPaBIONOJOOHOCTh pE3YyJbTaTOB; YMEHHE MOJEJINPOBAThH
peanpHble CUTyallud Ha S3bIKE MAaTEMaTHUKH; COCTAaBJIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHUIO 3a/1a4H, UCCIECA0BATh
IOCTPOCHHBIE ~ MOJEJIM  C  HUCIOJNb30BAaHUEM  ammapata  anreOpsl,

UHTEPIPETUPOBATH MOITYYECHHBIA pPe3yIbTaT

YMeHue omepupoBaTh MOHATUAMHU: CpelHee apupMeTHdecKoe, MeJIuaHa,
HauOoJblllee U HaMEHbIlIee 3HAYCHMs], pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHUE W3BJIEKaTb, UHTEPIPETHPOBATH
UH(POpMaLIMIO, TPEACTAaBICHHYIO B Ta0luIax, Ha Juarpammax, rpaQukax,
OTpakarollyl0 CBOWCTBA pEaIbHBIX MPOIECCOB M SIBICHUI; MPEICTABIATH
UHPOPMALIMIO C TOMOIIBIO TalNWLl M  JAMarpamMM; HUCCIIEAO0BaTh
CTaTHUCTUYECKUE [aHHbIe, B TOM YHCJIE€ C MNPUMEHEHHEM TpapUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaUUecKl UCCleA0BaTh COBMECTHBIC

HaOJII0JIEHUS C TIOMOIIBIO JUarpaMM pacCceuBaHuUs U JIMHEHHOW perpeccun

YMeHue onepupoBaTh IOHATUAMH: CIy4YaWHBIA OIBIT M CIyd4alHOE
cOoOBbITHE, BEpPOSITHOCTh CIy4allHOrO COOBITHS; yMEHHME BBIYUCIATH

BCPOATHOCTL € HCIIOJIB30BAHUCM Fpaq)I/I‘ICCKI/IX MCTOOOB; TIPUMCHATDH




(GopMyJIbl CIIOKEHHUSI M YMHOXEHMsI BEpOsATHOCTEH, (opmyiy MoIHON
BEpOSATHOCTH, (popmysty bepHyinu, koMOuMHaTOpHBIE (DAKTBl M (OPMYIIbI;
OLICHMBAaTh BEPOATHOCTH pEAJbHBIX COOBITUI; yMEHHE OIEepUpOBaTH
NOHATUAMM:  CIydyaliHas  BEJIMYMHA, PACHpPEICIICHHE BEPOATHOCTEH,
MaTEeMaTHYeCKOe OXHJaHue, JUCIEepCHs W CTaHJApTHOE OTKJIOHEHHE
CllydallHOW  BEJWYMHBI, (YHKIMHM  paclpefeNieHus U IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEIbHOIO U HOPMAJIBHOIO PacHpelesIeHN; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui sl pelleHus 3a/1ay;
3HAaKOMCTBO C MOHSTHSIMU: 3aKOH OOJIBIIMX YHCEIN, METO/bl BBIOOPOYHBIX
UCCJIEIOBaHHM; YMEHUE PUBOJUTH PUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX
yycea B NPUPOIHBIX M OOILIECTBEHHBIX SIBICHHUSX; YMEHHE OIEepHpOBATh
NOHSATUSAMM: COYETAaHUE, [ePEeCTaHOBKa, YHCIO COYETaHUH, YHUCIO
nepecTaHoBokK; OWHOM HbIOTOHA; ymMeHHE NPUMEHSITh KOMOWHATOpHBIE
GakThl M pacCyXIeHMs JUIsl PpeIIeHUs 3ajad; OLICHWBAaTh BEPOSTHOCTH
peanbHbIX  COOBITHI;  COCTaBISATH  BEPOATHOCTHYID  MOJEIb U

UHTEPIPETUPOBATH MOTYYECHHBINA pe3ybTaT

YMeHue onepupoBaTh  IMOHATHUAMM: TOYKa, IMpsMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYUHA yTJIa, IUIOCKUN yroJj, ABYTPaHHBII
Yroj, TPEXTPAHHBIA yIoj, CKPEIIMBAIOLIUECH NpsAMbIE, NAapaJLIeIbHOCTh U
NEPHEHANKYISAPHOCTD IPAMBIX U IIJIOCKOCTEH, YIOJI MEXAY IMPSAMBIMH, YTOJI
MEXIYy NMPAMON M INIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKU N0 IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSAMBIMHU, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIOIb30BaTh IIPU PEUICHUH 3a7a4 W3Y4YCHHBIC
GakThl 1 TeopeMbl IJIAHUMETPUU; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB
OKPY’KAIOIIETO0 MHpA; CTPOUTH MaTEMaTUYECKHE MOJEIU C IOMOIIBIO
F€OMETPUYECKUX IIOHATUH M BEJIWYWH, pellaTh CBSA3aHHBIE C HHUMH

MPAKTUYCCKUC 3aladr

10

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (UTYpBI, 00BEM QUTYpHI,
MHOTI'OI'paHHUK, HpaBI/IJ'IBHI)II\/II MHOTI'OrpaHHUK, CCYCHHUC MHOI'OrpaHHUKA,
KyO, mapajienenunea, mnpusMa, nupamuaa, ¢Gurypa U TMOBEPXHOCTh
BpaleHusi, IWIWHIP, KOHYyC, Imap, cdepa, Iwiomanas cdepsl, III0maIb
MOBEPXHOCTU MUPAMUJIbI, TMPU3MBI, KOHyca, LHWIUHApPA, O0BEM Kyoda,
OPSIMOYTOJIBHOTO — MapajieNienumneaa, TUPaMUbl, TMPU3MBI, TWIHHIPA,
KOHYycCa, Imapa, pa3BEépTKa TMOBEPXHOCTH, CEYCHHS KOHYCa W IHIMHAPA,
napajuieNlbHble OCH WU OCHOBaHHWIO, CEUEHHE Ilapa, IJIOCKOCTb,

Kacaromiasics Cq)CpBI, HUWJIMHApA, KOHYCA, YMCHHC CTPOUTH CCUCHHUC




MHOTOTpaHHHMKa, HM300pa)kaTh MHOTOTPAHHUKH, (DPUIYyphl W MOBEPXHOCTHU
BpalICHUs, UX CEUYCHHUs], B TOM YHCJIE C ITOMOILBIO DJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTHh CBOMCTBAa I'€OMETPUUYECKUX (PUryp, CAMOCTOATEIBHO
(dopMyIMpoBaTh ONpeAeTeHNUs U3ydaeMbIX (UTYyp, BBIBUIaTh T'MIIOTE3BI O
CBOICTBaX M IMpHU3HAKAX TE€OMETpUUYECKUX (GUryp, OOOCHOBBIBaTH WIIU
OlpoBepraTh MX; YMEHHE NPOBOJAUTH KiaccupuUKanuio ¢Guryp 1o
pa3IMYHBIM pPU3HAKAM, BBIMOJHATE HEOOXOIMMBbIE JIOTOJIHUTENIbHBIE

MOCTPOCHUS

11

VYmenne ONneprupoBaTh IIOHATUAMMU. JABHUXKXCHHUC B IMPOCTPAHCTBC,
napajuieJbHbIi MEPEeHOC, CUMMETpHUsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TON00MS, TMMOM00HBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIE W MOAOOHBIE (PUTYpHI, B TOM 4YHCIE B MPHUPO]E,
HCKYCCTBEC, apXHUTCKTYPEC; HUCIIOJIb30BaTh N'COMCTPUUCCKHUEC OTHOILICHHUA ITIPH
peICHUN 3aJa4; HaXOAUThb TCOMCTPHUYCCKHUC BCIIMYWHBI (I[J'II/IHa, yroiu,
I0MIa/1b, 00BEM) MPU PElIeHUH 3a7a4 U3 IPYTUX YUeOHBIX MTPEIMETOB U U3
peaanoﬁ JKU3HH; YMCHHUEC BBIYUCIIATE TCOMETPUICCKUC BCIMYHNHBI (I[J'II/IHa,
yToJ, TUIoIaab, 00BEM, MIIOMAAb TMOBEPXHOCTH), HCTOIB3Ys H3yYEHHBIC
q)OpMYJ'IBI U MCETOABI, B TOM YHUCIC: IUUIOHIaAb ITOBECPXHOCTU ITHPAMUIBI,
MPU3MBI, KOHYCa, IUJINH/PA, TUIOMAAb chepbl; 00bEM Ky0a, MPsSMOYTOJIEHOTO
napajuiesienuneaa, TUpaMu/bl, IPU3Mbl, WJIMHAPA, KOHycCa, 1Iapa; YMEHHE

HaXOJIUTh OTHOIIEHNE 00BbEMOB MOTI0OHBIX QUTYp

12

YMeHne ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAs CHCTEMa KOOPIWHAT,
BEKTOp, KOOpAMHATBI TOYKH, KOOPJAMHATHI BEKTOpA, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha 4YHUCIO, pa3jioKeHHWEe BeKTopa Mo Oas3ucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE MPOMU3BEICHUE, YroJl MEXKIY
BEKTOPAaMHU; YMEHHE MCIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBIA METO AJIs

peICcHrd Tr€COMCTPHUICCKUX 3a/lad M 3aJia4 JPYyTHUxX y‘IG6HI)IX npeamMcToOB

13

YMmenune BLI6HpaTB HO)IXOI[S[HII/Iﬁ MCTOO AJid pCIICHUA 3adadr; MOHUMAHUC
3HAYUMOCTU MATCMATUKU B H3YUCHUU MNPUPOAHLIX U O6H.I€CTB€HHI>IX
mponcccoB u SIBJ'IGHI/II\/II; YMCHHUC PACIIO3HABATh IIPOABJIICHHUC 3aKOHOB
MAaTEMAaTUKN B UCKYCCTBC, YMCHUC NIPUBOAWUTH NMPUMEPBI MATCMATHYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYE€CKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Yucia ¥ BEIYUCIIEHUS

1.1

HaTypanLHHe " LECJIbIC YHCIIA. HpI/IBHaKI/I JACIINMMOCTHU LECJIBIX YHUCEIT

Pammonanpubie  uywcia. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOHM, TIPOICHTHI,

I OCCKOHEUYHBIC TIEPHOINUECKHUE JPOOH
13 Apudmernueckuii KOpeHb HaTypaibHOHM cremneHu. JlelicTBus ¢ apuMETHUYCCKUMHU
‘ KOPHSIMU HaTypaJIbHON CTENIEHU
v Crenens ¢ nensiM nokasaresneM. CTeneHb ¢ palMOHaNIbHBIM ITOoKa3aTeneM. CBoiicTBa
. CTENEeHU
s CuHyCc, KOCHMHYC M TaHIE€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
‘ ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
1.6 | Jlorapudm yucna. JlecaTuaHbie U HATYpAITbHBIC JTOTapU(PMBI
JleiicTBuTenpHbIe yncia. ApupMETHIECKIE ONEpaliy ¢ IeHCTBUTEIBHBIMU YHCIAMHU.
1.7 | IlpubnuxEHHbIC BBIUMCICHUS, NTpaBUIa OKPYTJICHUs, IPUKUIKA U OLEHKA pe3ysibTaTa
BBIUMCIICHUMN
1.8 | IlpeoGpa3oBaHue BbIpaKEHUI
1.9 | KommiekcHble unciia
2 YpaBHEHUs U HEPABEHCTBA
2.1 | Lensie u qpoOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 | HppauunoHanbHble ypaBHEHHUS
2.3 | TpuroHoMeTpuuecKrue ypaBHEHUS
2.4 | IlokasaTenbHbIC U JOTapUPMUUECKUE YPABHEHUS
2.5 | Lemnsie u qpoOHO-paniioOHaIbHBIE HEPABEHCTBA
2.6 | HppamnmoHanbHble HEpABEHCTBA
2.7 | Tloka3aTenbHbIe U JorapruPMUUECKIEC HEPABCHCTBA
2.8 | TpuroHoMerpuueckrue HEpaBEHCTBA
2.9 | Cucrembl ¥ COBOKYIMHOCTH YPAaBHEHU U HEPABEHCTB
2.10 | VYpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuua cuctembl JIMHEHHBIX YpaBHEHUW. OnpeeIuTeNb MaTPHUIIbI
3 OyHKIMU U TpapuKu

44




Oynkius, crnocodbl 3amaHus ¢yHkiud. ['padux ¢yHkumu. BzaumHO oOpartHbIE

> byakuun. Yétapie n Heu€THBIC QyHKINU. [leproauveckue GyHKIIN
O6nactp ompeneneHUss W MHOXKECTBO 3HaueHWW Gyukmuu. Hymm  QyHKium.
32 [IpomMe)XyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHUH.
‘ Makcumymbl ¥ MHUHUMYMBI QyHkuuu. Hawubomnpiiee M HauMeHblee 3HaYCHUE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHast GyHKLHUS C HATypaJbHBIM H LENbIM Moka3aTtenem. EE€ cBoiicTBa u rpaduk.
‘ CoiicTBa u rpauk KOpHS n-0if CTETIEHU
3.4 | Tpuronomerpuueckue (GpyHKIMH, UX CBOMCTBA U rpaduKu
3.5 | IlokazartenpHas u Jorapudmuyeckas GyHKIUHN, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMOTOTH rpadukoB GyHKIMA. CBONHCTBA (YHKINN, HETPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnegoBaTeNBLHOCTH, CIIOCOOBI 3aaHMs MTOCIIEAOBATENLHOCTEN
3.8 | Apudmerndeckas u reomeTpuueckas nmporpeccun. Dopmysia CI0KHBIX MTPOIICHTOB
4 Havana maremaT4eckoro aHaiaunsa
4.1 | IIpousBomgnas pyukuu. [Ipon3BoHbIE 2IeMEHTAPHBIX (PYHKITUI
[IpumeHnenre TPOW3BOJHOM K HCCHeAOoBaHUI0 (GYHKIMA HAa MOHOTOHHOCTH |
4.2 | skctpemyMbl. HaxoxaeHne HamOOJIBIETO W HAaWMEHBIIEro 3HaueHWs (QyHKIUH Ha
OTpE3Ke
4.3 | IlepBooOpa3nas. Muterpan
5 MHokecTBa U JTOTUKA
5.1 | MHoxecTBO, onepaliuy HaJl MHOKecTBaMU. JlnarpamMmel Diniepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 | OnucarenbHasi CTaATUCTUKA
6.2 | BepostHOCTh
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | IlpstMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4 | Tena u MOBEPXHOCTH BpalICHUS
7.5 | KoopauHaThl U BEKTOPHI
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