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Pabouas nporpamma no reomerpun 10 Kiacc cocTaBiieHa Ha OCHOBE CJIEIYFOIIUX
JTIOKYMEHTOB:

1. ®eaepanbHoro 3akona ot 29 aexadps 2012r. No273-03 «O6 oOpa3zoBaHuu
B Poccuiickoii ®enepanumny (C U3MEHEHUSIMHU ).

2. ITpuka3z MunuctepcTBa npocseiieHusa Poccuiickoit @enepanun ot12.08.2022
Ne732 «O BHeceHUM U3MEHEHU B (eiepaibHbIi roCy1apCTBEHHBIIH
00pa30BaTeNbHBIN CTAHAAPT CPEAHETO 001Iero 00pa3oBaHus, YTBEPKIAECHHBIN
npuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
17mas 2012 Ne413.

3. @®enepanbHOrO MEpeuUHs y4EOHUKOB, PEKOMEHJOBAHHBIX (IOMYIICHHBIX) K
WCIIOJB30BAaHUIO TIPU PEATM3alMU HMMEIOUIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
0o0pa3oBaTeNIbHBIX NMPOrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOIO OOLIETro, CPEIHErO
oOmiero oOpa3oBaHUs OpPTaHU3AIMAMH, OCYIIECTBISIIONIMMU 00pa30BaTEIbHYIO
JEATEIIBHOCTBY, YTBEPKIEHHOrO TmpukazoM MunuctepctBa IIpocBemnienus
Poccuiickoit  ®enpepanuu ot  21.09.2022.Ne  858(c U3MEHEHHSIMU TMpPUKA3
Mumnnpocemenns: Poccun No347 ot 21.05.2024).

4. Yuebnoro miana MOY Cremacckoit COILl umenu I'epost CoBerckoro Coroza
A.C. I'pumnna Ha 2024-2025 y4ueOHBbIH 1o/, yTBEPKIEHHOTO MTPUKA30M TUPEKTOPA
mkoJibl, ipukasz Nel20 ot 02.09.2024;

5. O0pazoBaTenbHOM TporpaMMbl cpeiHero odiero oopazosanus MOY
Cremacckout COIL umenn I'epost Coserckoro Coroza A.C. I'pumnna

6. CII 2.4. 3648- 20 «CanutapHo- 3MMH1AEMHOJIOTHYECKUE TPEOOBAHUS K
OpraHU3alMsIM BOCIIUTAHUS U OOYUYEHUs, OTAbIXa U 03/IOPOBJICHUS JeTel 1
mosonexn» 28.09.2020 r

7. ®enepanbHOM pabouel MporpaMMbl CpeTHETO 00IIero o0pa3oBaHus
«I"eomeTpust» (6a30BbIi ypoBeHs) st 10-11 kiraccoB 00pa3oBaTenbHbBIX
opranuzauuid. M.: IIpoceemenne,2023 rox

8.Yueobnuk: ['eomerpusi, 10-11 kmaccel yueb. m1st o0rieo0pa3zoBaTeIbHBIX
yapexaeHuil: 6a3oBwiil u npoduibHbI ypoBHH/ JI.C AtanacsH, B.® byty3oB u
ap. - M.: IIpocBenienue, 2024



INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanusi mporpamMmbl 00eCTieurBaET OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSMU,
COCTABJISIIOIIMMU OCHOBY JIJISI CaMOPA3BUTHSI W HENPEPHIBHOTO 00pa30BaHMS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
NPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EOHOM U TPYIOBOM NE€ATEIHLHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BAXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.
[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  0OecrieueHHEe  BO3MOXKHOCTH  MPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydarouyecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
cCo crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETpPHIO Ooee
rIyOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opmMupOBaHHWE TPEIACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHHE MPEJCTABICHUS O MHOTOTPAaHHUKAX M TeJiax BpPAICHUS
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIUX OMHCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA,;

e (opmMupoBaHHE YMEHHUS paclo3HaBaTh Ha 4YepTekaxX, MOJACIIX W B

peaTbHOM MHPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJAJCHHEC METOJAMH DPCIICHUS 3a7ad Ha IMOCTPOCHUS Ha M300paKCHUSIX

POCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

® OBJQJCHHEC  QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THUIIOB  3ajad;

dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC



paccyXAcHUs B XOJIE pPELIEHHs CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

® pa3BUTHE WHTEJJIEKTYaJIbHbBIX 151 TBOPYECKUX CHOCOOHOCTEH
oOyJarolmuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHNUS;

e (opMHpOBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS  T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallHsIX M MPHU WU3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh HUX Ha S3bIKE
IF€OMETPUH U CO34aBATh FEOMETPUYECKUE MOJEIIH, IIPUMEHATh OCBOCHHBIN
FEOMETPUYECKUNM amnmapar Uil peLICHHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOUEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4yeHMs 3a7a4, pellaeMblX Ha YypOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpENEIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO ITPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydaluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKHUMHU
MOHATHUSIMU M HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN O0y4yaroUIuXcs, pacuiupss M
yrayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomeTpuun oTBoAUTCS 2 yaca B Heaelno B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeCcs,
napaJuyielbHble W CKpelMBaroImuecs ImpsMble. [lapamnenbHOCTs NpSIMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIABHBIE TPAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YIoJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEM: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IIockocTte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM U IUIOCKOCTH, TeopeMa O IIPsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroja JBYTPAaHHOTO  yrJia.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs IHPAaMHA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA M IPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TMOBEPXHOCTH NPABUILHON MHUPAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroiue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJIHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: ocHOBaHME U BeplilinHa, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 Chephl.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
miapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4i€Ha POCCHUHCKOro OOIIecTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLEeayp TpaxIaHCKOro oOmecTBa (BBIOOpPHI, OMNPOCHI W Mp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCl€KTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANbHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIN BbIOOP



Oynymedr mnpodeccnrn W Ppeanu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMaTHUECKON HAPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTAIMEH Ha MPUMCHEHHE MAaTeMAaTHYSCKUX 3HAHWMA JJIA PEUICHHs 3a1ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yHOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.
1)  Vuueepcarvnvie — noznasamenvhwvie  Oeticmeus, — o0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcawoweeo  mMupa;,  NpUMeHeHue  J102U4eCcKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBble Jiornueckue aeicTBuA:
® BBISIBIIATh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATUYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUS] ~ TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

® BOCIpPUHUMATH, (OpPMYyIUpPOBaTH U  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;



® BBHIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTtuBopeurss B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeajgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

® JeiaTh BBIBOJABI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® T[IPOBOJIUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBL

e BbIOMpaTh croco0 peuieHUs y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eidCTBUS:

® JHCIOJB30BaTh BOIPOCHI KAaK MCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

® TPOBOAUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0BEeKTa, SIBICHUSA, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

® CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpPOIECCa, a TaKkKe BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

® BBISBIATH ACPUIMTH MHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BpIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

® CTPYKTYypUpPOBaTh WHGOPMAIIHIO, TIPEIACTABIATh €€ B PA3IUYHBIX PopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaIEKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEJIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.



OOmenne:

® BOCIpPUHUMATh U (POPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C
YCJIOBUSIMM U IEJISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYyYEHHBIN pe3ysIbTaT;

® B X0jie OOCYXXJIeHHUS 3a7aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1aeMOU TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC Ha TTIOMCK
pElIEHUs; COMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMU JIPYyTUX
YYaCTHUKOB JHaiora, OOHAPYXUBATh pa3Indue W CXOJICTBO TO3WIIUN; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

® IMPEACTABISATH  PE3yJbTaThl  PEIICHHs  3aJayd,  OKCIIEPUMEHTa,
UCCJICIOBaHUsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

CorpyaHu4ecTBo:

® [OHMMaTh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW W
WHJMBUAYAJIbHOU paOOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

® y4acTBOBaTh B IPYMMOBBIX (PopMax padoThl (00CYKIeHHS, OOMEH MHEHU,
«MO3TOBBIE€ MITYPMb» W HWHBIC); BBINOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UI€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
GopmuposaHue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusamnus:

® COCTaBJIAITh IJIaH, AJITOPUTM PELICHUS 3a]a4H, BEIOUPATh CIIOCO0 peLIeHHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

® BIAJCTh HAaBbIKAMU TO3HABATEIbHOM pediaekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

® TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTLYT BO3HUKHYTH IIPU PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OIICHWBAaTh COOTBETCTBHE pe3y/lbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKECHMS WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBath MOHATUSIMU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX MPU PEHICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuinmpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yTiia; JMHEWHBIM Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN Napaijiesienunes, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEIMUUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXIY JABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaxXOXKICHHE TEOMETPUICCKUX BEIMYMH MO 00pasiam Win
aJIfOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUUYECKUE METOJbl TPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy



CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisate 00BEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpuUMEHEeHHeM (OpMYJ; BBIYHMCIATH COOTHOIICHHUS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTECPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThl I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIAraroIuX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TPUPOJAE U
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpuMeHATh TMOJyYEeHHBIC 3HAHMS Ha IPAKTHKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HM3YUYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTH4eCKh CPOPMYIMPOBAHHONW TIPOOIEMBI, MOJICIHPOBATH peaIbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPHUUCCKUX BEITUYHUH.

11 KJIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKas MOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHNYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ten  BpalleHHs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH U MpeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBaMH OHH 00J1a/1al0T.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararolnuX HECKOIbKO IAroB PEIICHUs], €CJIM YCIOBUS PUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemlate mpocreiilline reoMeTpUYecKUe 3a/laud Ha NPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaxXO0XJICHUE FeOMETPUYECKUX BEJIUYMH M0 00pa3iiamM WUid ajirOpuTMaM, MPUMEHSs
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

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

[IpuBOIUTH TpPUMEpPHl MaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAEC HU
YKWU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIC 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHSATHUA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu CQOPMYIMPOBAHHONM MPOOIEMBbI, MOAEIUPOBATH pealbHbIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KosmuecTBo yacos
Ne pa3IeI0B 1 TeM KoTpobHEIe JuaexkTpoHHbIe (UU(poOBbHIE)
n/n IporpaMmMb1 Bcero paGoThI o0pa3oBaTe/ibHbIE PeCYPChI
1 Baenenue B 10 0 bubmuoreka [JOK
CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMbI€ ¥ TUIOCKOCTH B
2 MPOCTPAHCTBRE. 12 1 bubmuorexka [JOK
[NapasnienbHOCTh https://m.edso0.ru/1c209e37
MPSIMBIX U IIJIOCKOCTEH
3 [lepneHIUKyYISIpHOCTD 12 0 bubnuoreka [JOK
NPAMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vsl Mexay NpsSMBIMU 10 1 bubnuoreka [IOK
Y IUIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubnnoreka [JOK
> Muororparirir 1 1 https://m.edléoo.ru/10209e37
6 OO0BEMBI 9 1 bubmuoreka [JOK
MHOTOIPaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHus, 4 1 bubmuoreka [JOK
PaCCTOSHMS U YIIIbl https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME
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