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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma kypca «Marematuka. ['eomerpusi» ans 11 kmaccos
COCTaBJICHA B COOTBETCTBUH C HOPMATUBHBIMU JOKYMEHTAMMU:

1. ®enepanbHbiii 3akoH 0T 29 nekabps 2012 roga Ne273-03 «O06 o6pazoBaHun
B Poccuiickon denepannm».

2. IlocTaHoBIIEHUE TOCYJAPCTBEHHOTO caHUTapHOro Bpaya P® ot 28.09.2020
Ne 28 «OO0 yrBepxnenun canutapubix npaBui CII 2.4.3648-20 «CanurtapHo-
AMHUIEMUOJIOTUYECKUE TPEOOBAaHUA K OpPraHM3alMsIM BOCHUTAHHS U OOy4YeHUs,
OTJIbIXa U 03JJOPOBJICHUS AETEN U MOJOJIEHKIY.

3. IlocTanoBnenue rocynapcTBeHHOro canutapHoro Bpada PO ot 28.01.2021
No 2 «Canurapnsbie npasuna u Hopmatusbl CanlluH 1.2.3685-21 «I'urnennueckue
HOPMATHUBBI U TPEOOBaHUSA K 00ECIEUYEHHIO 0€30MacHOCTH U (WiH) O0e3BpPEIHOCTH
JUIs YesloBeKa (PaKTOpOB Cpesibl OOUTAHUSY.

4. Ilpuka3z MunucrepcrBa mnpocsemeHus Poccuiickonn ®enepamuu  OT
21.05.2021 No286 «OO0 ytBepkiaeHud (eaepaibHOIO TOCYJapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa HAYAIBHOTO 00IIETr0 00pa30BaHUS.

5. Ilpuka3 MunHucrepcTtBa mpocsemieHus Poccuiickoir denaepauuut OT
21.05.2021 Ne287 «O6 yrBepkaeHHH (deaepaIbHOro TOCYIapCTBEHHOIO
00pa3oBaTEILHOIO CTaHIapTa OCHOBHOT'O OOIIEr0o 00pa30BaHMM.

6. Ilpuka3 MwunucrepctBa npocpemeHuss PO or 12.08.2022 Ne732 «O
BHECCHUM W3MEHEHUU B (QefepalibHblii TOCYIapCTBEHHBIH 00pa3oBaTeIbHbIN
CTaHJApT CpeaHero oO0mero oOpa3oBaHUs», YTBEPXKAEHHBIH  MPUKA30M
MunucrepctBa oOpazoBanus u Hayku PD ot 17 mas 2021 r. Ne413».

4. Ilpuka3z MunuctepctBa oOpazoBanus u Hayku Poccun o1 06.10.2009 Ne373
«O0 yrBepxkaeHUM  (enepasbHOTO  TOCYIapCTBEHHOTO  00pa3oBaTEIBHOTO
CTaHJapTa HAaYaJIbHOTO 0OIIET0 00OPA30BaAHUSY.

5. Ilpuka3z MwunuctepctBa obpazoBanus W Hayku Poccum ot 17.12.2010
Ne1897 «O6 ytBepxkaeHuu deaepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa OCHOBHOTO OOIIIETO 00pa30BaHUS.

6. MNMpukas MuHucTepcTtBa obpasoBaHMA U Hayku Poccum ot 17.05.2012
Ne1413 «O6 ytBepKaeHMN deaepanbHOro rocyaapcTBeHHOro o6pasoBaTe/ibHOro
cTaHaapTa cpeaHero obuiero obpasoBaHuA».



10. IlpumepHas mnporpamma BocnuTaHusi (0m00peHa peileHueM GeaepalbHOro

y49e0HO-METOIMYECKOTO OO0BEIUHEHUS IO 00IeMy 00pa3oBaHHIO (MPOTOKOJ OT
23.06.2022 Ne3/22).

11. YcraB MBOY «Cpennsist mikomna Nel2y.
12. OcnoBHas oOpazoBarenpHas nporpamma MBOY «CIII Nel2» OOOQ.
13. IIporpamma Boctiutanust MBOY «Cpennsst mkoma Nol2y.

14. TIporpamma paszButuss MBOY «CHI Nel2y» «CoBpeMeHHass mkoja — IIKOJIA
HOBBIX KOMIIETEHIIUNA U HOBBIX BO3MOkHOCTE» Ha 2021-2025 roasl.

15. Tlonmoxxenne MBOY «Cpennsst mikona Ne 12» Ilonoxxenue o pa3paboTke U
YTBEPXKJAECHUU pPabOUMX MporpaMM YydeOHBIX MPEIMETOB, KYpPCOB, JIUCITUILINH
(monyneit) B MBOY «CII Nel2y.

Hcnonb3yeMblil yaeOHO — METOIMUECKUN KOMILICKT:

1. Marematuka. Anredpa u Hauvana ananmmsa.ll kmacc. YueOHuUK IS
oOmeo0Opa3oBaTenbHbIX OpraHu3anuil (0a30Bbld W yriayOJeHHBbIM ypoBHH). B
29.4.2/[ A.I''MopakoBua u ap.]; noa.pea.A.I'. MopakoBuua.-8-us.,nepepao.-
M.:Muemo3una,2019.-264 c.:un

2. Marematuka. Anrebpa m Havama aHanmu3a.ll kmacc. 3amadyHuK. s
oOmreoOpa3oBaTeNbHbIX OpraHu3aiuii (0a30Bbld W yriayOJeHHBIM ypoBHH). B
29.4.2/[ A.I''MopakoBua u ap.]; noa.pea.A.I'. MopakoBuua.-8-usm.,nepepao.-
M.:Muemo3una,2019.-264 c.:un

3. Marematuka.l'eomerpus. 10-11 KJIACCHI: y4eOHHK TS
o01eo0pa3oBaTenbHbIX OpraHu3aLHiA: 0a30BbIi u yrayOJeHHbIN
ypoBHH./[JI.C.ATanacsH u ap.].-8-¢ u3n.- M IIpocsemenne,2020.-287 c.un.(MI'Y-
IIKOJIE).



OO0masi xapakTepucTUKa y4e0HOro nmpeamera, Kypca

Pabouas mporpamma ydyeOHoro kypca «l'eomerpusi» st oOyuaronuxces 11
KJaccoB  pa3paboraHa Ha  ocHOBe  Delepa’JbHOro  roCyJapCTBEHHOI'O
0o0pa30BaTeNpHOrO CTaHAApTa CpeAHero oOuiero oOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUM, NPEABABISEMBIX K MaTEMaTUYECKOMY
00pa30BaHMIO, U TPATAUIMA POCCUHUCKOTO 0Opa3oBaHuA. Peanusarus mporpammbl
o0ecreunBaeT OBIAICHUE KITIOUEBHIMU KOMIIETEHIIUSIMHU, COCTABIISIOIIUMU OCHOBY
JUIL ~ CaMOpa3BUTHUA U HENPEpbIBHOTO  00pa3oBaHUs,  LEJIOCTHOCTH
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[IO3HABATEJBHOIO Pa3BUTHUS JIUYHOCTH
oOydJarommxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TIeOMETpPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCJIOBJIEHA MPAaKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUMILINH. PazButre y oOydarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MAaTEMaTUYECKOW HAYKOM SIBJIEHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U pOJIM MaTEMaTHYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU HM3YYEHHH OOy4YaroIIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIEMOYKH JIOTHYECKUX YTBEPKACHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JEeUCTBUTENHbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BbEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada



dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuJaroluxcs yepe3 ooecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIh30BaHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH H  JIEHCTBUHM, crneuuUIHbIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[TporpaMMa mno reoMmerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAYeHA IS
OOy4YaromMXcs CPEAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHHM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbIE CO
celM(PUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh F€OMETPHUIO OoJiee r1y0oKo, eciu
B JlaJbHEHIIEM BO3HHMKHET HEOOXOJAMMOCTh B TE€OMETPUYECKHMX 3HAHHUSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmxeHre LeaM OCBOCHMSI MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHsA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIFOTCA:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJbTYPBI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (opMHpoBaHME MTPEICTABICHHU O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEISX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3ydaTh pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPAa;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOJAEISIX U B
peasbHOM MHpPE MHOTOTPaHHUKH U TeJa BPaIlCHMUS;

e OBJIaJICHUE METOJIaMHU PEIIECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
POCTPAHCTBEHHBIX (PUTyp;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJICHUE  QJITOPUTMAMHU  PEIIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJiIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABaTEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKIUX YMEHUN, KPUTUYHOCTH
MBILUICHHUS;



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEJAMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a NPOBOJUTCS C OMOPOM HA HArISAHOCThH, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOYAIIMCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBoaUTCs 2 yaca B Heneno B 11 knacce ,Bcero 70
JacoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IIE€pPECEKaroIIrecs,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMU; YroJd MEXAY NpSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSAMbBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yrOJl, JIMHEUHBIM yroJl  JIBYIPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; O0KOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CHAMMETPHUU B MUPAMUIAX, MapaJlJIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
oA yceu€HHou nupamupl. [lostue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyrolue LUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0A b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHINKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHEe BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1mo TpEM HEKOMILUIAaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKalsipHOE€ NPOU3BEICHHE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIEMY POCCUICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMaTH4YeCKue 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEUeCKOW esATEeNbHOCTH, 3TaloB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBUs:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSATENbHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIICHNS U BBIBOABI 110 Pe3yIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3inYMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aja4 MPE3CHTALUU U OCOOCHHOCTEHN ayTUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMI MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmaus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEILICHUS 33/1a4d, BHIOUPATh CIIOCOO peIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE PpACIOJIOKEHHE NPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHUSAMU: MHOTOIPDAHHMK, BBIIYKJIBII M HEBBITYKJIBINI
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy (BBITYKJIbIE UM HEBBINYKJIblE MHOTOTPAHHUKH, NPABUIIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEJOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAJTMTUYECKHE METOJbl NPHU PELICHUHU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IpUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOLLIEHUS MEXK Y TIOLIaAsIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HWHPOPMAIHIIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMeHsTh  TpOCTEHIME TPOTpaMMHBIE CpPEeICTBAa W DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHWSA HA MPAKTUKE: aHAJIU3UPOBATh pPEaJIbHbBIE
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPUUECKHUX TTOHATHI M TEOPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJTUHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yromne
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUH, MCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne
KoanyecTBo yacoB
n/ Tema
1| 11 kaace KonTposibHbIe padoThI
I'eomerpus
1 HosTopenue 6 Bxonnast konTponpHast pabora Nel
5 Memoo koopounam 6 15 Kontponbnas padora No 2
npocmpancmee
3 Tena u NOBEpXHOCTU 16 [TonyronoBas koHTposbHast padoTta Ne3
BpaILCHUS Kontponbnas padota Ne 4
4 Obnembi Ten 1 frloma M 17 KonTponbnas padorta Ne 5
UX OBEPXHOCTEH
5 | Peseps. [loBTopenue 16 Hrtorosas koHTpoabHas padora Ne 6
Htoro 70 6




Kafzem)apno — memamudecKoe nianuposanue

Mo Mo \Kon-60 5
Ne | cany  lnnany/ [wacos Do prpe ITnanupyemoie Buowt yueonoit oeamenvnocmu ,
n/n npeomemmubsie pe3yibmamaol Hanpaenennvle Ha hopmuposanue
ino
cpakmy 0ceéoenusn mamepuana YHUBEPCAIbHBIX YUEOHBIX 0elCEUTL
I nonyzooue (32 ypoka
Yyebno-opeanuzayuonnvie:
Tnasa I Hosmopenue . (6 uacos) BIIa/IETh PA3IMYHBIMU CIIOCOOAMHU
1 1 MapannenbHOCTb NPAMBIX U NIOCKOCTEN Y201 mexdy npamMoli U Na0CKOCMbHo. ELIOIS IS L IOAEEL,
PaccmosaHue om moyku 9o OIpeAeNsiTh IPOoOJieMbl COOCTBEHHOMN
na0cKocmu, om npAmMou 0o y4eOHOM AEATETBHOCTH M YCTaHABIMBATD
raocKkocmu. WX TIPUYMHBL
PaccmosHue mexoy o
KOPPEKTUPOBATh 00BEM COOCTBEHHOM
napanaenbHbLIMU MaA0CKOCMAMU. .
PaccmonHue mexcdy y4eOHOM IesTeIbHOCTH;
CKPeWuBarouuMucs npAMbImMu.
2. YVuebno-unghopmayuonnvie:
5 1 Terpasap u nmapasnenenumnes Asyapatrbili y2on, nurelnbil y2or COCTABIATH KOHCIIEKT TEKCTA,
dsyepaHHo20 yena. Teopema o mpex .
_ BHICTYIUICHUS,
3 1 [leprenMKyISPHOCTh MPAMBIX U ILIOCKOCTEH. | T1eprneHOuKysapax )
! I COCTABIISITH PEIICH3HUIO Ha OTBET;
I[ByrpaHHbvm YEOI TEPHERAMIYHPHOCTE [Ipusnax nepnenduy.vipnocmu 06y BBINOJIHATH peepaTUBHBIE PAOOTHI;
[JIOCKOCTEU nnockocmeii. Ilpamoyzonvublil napannenenuned pedep p ’
4 1 |MHororpaHHuKH KomnnaHapHble eekmopbi. [lpaguno [BPIOMPATh CTHIL H3NOKEHUA B
5 1 Bekropsl. JlelicTBUS Hajl BEKTOpaMHU. HEeKOMMAAHAPHbIX 8ekmopos, MCTOJIB30BaTh, KCXO/IA U3 Y4eOHOMU 3a/1a4u,
Kommnanapusie Bextopst. [IpaBuio passoxceHue 8ekmopd Mo mpem [pa3INYHbIE BUIAbI MOACIUPOBAHNUS.
apajiierienurena HEeKOMMAAHAPHBIM 8eKMOpPam.
3. Vuebno-nocuueckue:
6 1 Bxoonaa konmponvnasa padoma Nel OTpeIENsTh IPHUHHHO-CIIEACTBEHHYIO

CBSI3b MEXTY KOMIIOHEHTAMHU OOBEKTa;

I'naea 2. Memoo koopounam é npocmpancmee (15 uacoes)

peraThk IpoOeMHbIe YIeOHbBIE 3a/1a4H;

§1. Koopounamuol mouku u koopounamsl 6eKkmopa

KOMOWHHUPOBATH U3BECTHBIC CPEICTBA IS
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1 [IpsimoyronbHas cucTeMa KOOpAWHAT B [pEIlIeHNs] HOBBIX 33/1a4;
7 Koopounamer mouxu u koopounamot
IPOCTPAHCTBE
8 1 Koopaunaars! BekTopa exmopa.
p p Ces36 Meocdy Koopounamamu 4. Vuebrno-KkoMMyHUKamueHble:
1 CBs13b MEX1y KOOpJIMHATAMH BEKTOPOB 5 )
9 8eKmMopos8 U KoopduHamamu moyek. [ObITb KOPPEKTHBIM K MHCHUIO APYTHUX;
U KOOpAMHATaMU TOYEK .
m Mpocmeliwue 3a0a4u 8 KOOpPOUHAM. [HAXOIUTH MPUEMIIEMOE PELIECHUE ITPU
10 1 [Ipocreiimue 3a1aun B KOOPAMHATAX n
11 1 [pocreiimme 3a1a41 B KOOPIMHATAX P U’V"a eHAmb 5 8EKMOPHO- |HAIMMX PA3HBIX TOYCK 3PCHHUSL;
12 1 [Ipocreiimue 3ana4n B KOOpAUHATAX KOOpOUHAMHbIU MEMOC K peWeHuto
30004 Ha B8blYUC/EHUE Y2108 MEHOy
ApAMbBIMU U M[A0CKOCMAMU U
paccmosHul mexcdy 08yMA MOYKAMU,
0m mo4Ku 00 naA0CcKoCMU.
ax.
§2. Cxanapnoe npouszsedenue 6eKkmopoes
13 1 VYromn Mexy BeKTopamMmu
Yeon meoxrcoy eexkmopamu.
14 1 CkansipHO€ MPOU3BEICHUE BEKTOPOB
Ckansipnoe npouszgedeHue 6eKmopos.
15 1 CkansipHO€ MMPOU3BEAECHNUE BEKTOPOB
Ypasuenue nrockocmu.
16 1 Brruncnenue yrioB Mexy NPSMbIMU U
TUTOCKOCTSIMU
17 1 Brruncnenue yrioB Mexy NPSIMBIMU U
TJIOCKOCTSIMU
Mo Mo \Ko.1-60 =
Ne | cany  |nnany/ [wacos Tema ypoxa Ilhanupyemoie Buowi yueonou oeamensnocmu ,
n/n no npeomemmboie pe3yibmamaol Hanpaenennvle Ha hopmuposanue
pakmy 0C60eHUA Mamepuana YHUBEPCANIbHBIX YUEOHBIX 0elCmEUll
§3. /leusncenusn
18 1 LlenTpanpHasi CHMMETPHS
Jleuoicenusi.
19 1 OceBas cummerpus
~ IIpeobpaszosanue noooous.
20 1 [TapannenbHbIi IEpeHOC
21 1 Konumponvnasa paboma No2
«Memoo Koopounam 6 npocmpancmee»
I'nasa VI. Huaunop, konyc, wmap (16 yacos) Yyebno-opeanuzayuonnvie:
BJIAJIETHh PA3IMYHBIMH CITOCOOAMU
§1. Huaunop CAMOKOHTPOJISI; ONPEAETATH MPOOIEMBI
22 1 [TonsiTue nUIMHAPA COOCTBEHHOU Yy4eOHOM JEATETHHOCTH U
23 1 [Tnomaas MOBEPXHOCTH ITUIMHAPA Tousmue yununopa. YCTaHABIIMBATh UX MPUYUHBI; OMIPEICIAThH
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IInowaow nogepxnocmu yurunopa.

coziep>KaHue CBOEH yueOHOM
NMesTeNbHOCTH;

2. Vuebno-ungpopmayuonmoie:

COCTaABJIATH KOHCIICKT TCKCTA,
BBICTYIIJICHUSA

3. Vuebno-nocuueckue:

OIMPCACIIATh IPUINHHO-CICACTBCHHYIO
CBA3b MCXKJIY KOMIIOHCHTAMU O6’beKTa;
BBIITIOJIHATL CPABHCHHUC 110 aHAJIOTHUH,
KOM6MHVIpOBaTb Mn3BeCTHble Cpeactsa AnAa
peweHnAa HOBbIX 3a4ay;

24 1 [Tnomaas MOBEPXHOCTH ITUIMHAPA
1 §2. Konyc
25 1 [TonsiTue KoHyca
llonamue xownyca.
26 1 [Tnomaas MOBEPXHOCTH KOHYCa
Inowaos nosepxnocmu Konyca.
27 1 [Tnomanp MOBEPXHOCTH KOHYCA .
> Yceuennuwiii konyc. Uzyuenue
28 1 Y ceueHHBIH KOHYC
Kpyenvlx men (Yuaunopa,
KOHyca, wapa) u ux
nosepxHocmeti, 3HaKOMCmMeoc
OCHOBHBIMU
nPOCMPAHCMBEHHbIMU
duzypamu
§3. Cohepa
29 1 Cdepa u map. Ypasaenue chepsl. Bzaumuoe
dep p- oD Pep Cohepa u wap.
pacnosioxeHue cepsl u
IOCKOCTH Ypasenenue cgepur.
30 1 [MonyroaoBas KOHTpOJbHas pabora Ne3 Bsaumtoe pacnonosicenue cepo u
1 [ToyronoBast KOHTpoabHas padora Ne3 nAoCKOCHL.
31 Kacamenvnas niockocmo k cghepe.
32 1 KacarenbHast mmockocTs K chepe ITnowade cpeper.
33 1 [Tnomans chepsr
34 1 [Tnomane cheps
35 1 KomOunammu cdepsl ¢
Muororpanaukamu. O6o01IeHre MaTepraa
1o TeMe
«{ununop, xomyc, wapy
1
36 Konumponvnas paboma Ne 4
«{ununop, xonyc, wapy
37 1 Konmponvnas pavoma Ne 4

«ununop, xonyc, wapy

npoBoAnTb paboTy nccnenoBaTeNbCKOro
XapaKTepa;
4. YVuebno-kommynuxamuenovie:

BBICTYIIATh IIEPE] Ay IUTOPUEH;
OBITH KOPPEKTHBIM K MHEHHIO JPYTHUX;
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Mo Mo  |Kon-
Ne nnany  nnany o e TR Inanupyemuie Buowt yueonoii oeamenvnocmu ,
n/n /no [uacos npeomemHble pe3yibmamnol Hanpaenennvle HaA opmuposanue
chakm 0C60eHUA mamepuana YHUBEPCAIbHBIX YUEOHBIX OeliCMEUIL
/4
I'nasa VII. Oovemubr men (17 uacos) -
Yuebno-opeanusayuonnsie:
§1. Obvem npamoyzonvnozo napannenenuneoa P -/ 6
33 1 TomsTie obbeMa BNAAETb Pa3INyHbIMK cnocobamm
39 1 | OGbeM NPSIMOYTOJILHOIO Obven e
napajuiesenume/a NPAMOY20TbHO20 onpeaenAaTb cogepaHue cBoen yuebHom
1 O0BeM IPSIMOYTOJILHOTO .
40 na aJIJIleeHI/IH};r a napanienenuneod. TR R,
§2p06’beM np;mlioﬁ T KOppPeKTMPOBaTb 06EM COOCTBEHHOM
a1 1 06 " y4ebHOM feATeNbHOCTH;
BEM TMIPSIMOU TTPU3MBI 06 .
42 1 O6beM uHHIPa bEMbL NPAMOU NPUSMBL U 2. Vuebno-unpopmayuonnvle:
UTUHODA. o
§3. O6vem nHaxknonHOU NPUIMBL, RUPAMUObL U KOHYCA : £ WMCMo/Ib30BaTh, UCXOAA U3 yuebHOM 3adauv,
* b4
1 B 6 pa3ainyHble BUAbI MOAENIMPOBAHUA.
43 BIYHCIIEHHE 00BEMOB TEJI C TTIOMOIIBIO
OIPEICIICHHOTO HHTErpaa 06 5 3. Yuebno-nocuueckue:
44 1 O06beM HaKJIOHHOM MPU3MBI beMbl Hawzoynaou onpeaenAaTb NPUYNHHO-CNEACTBEHHYHO CBA3b
npu3Mbl, NUPAMUOLL U
45 1 O6beM mupaMu bl K]; nyca P MeXKAy KOMNOHEHTAaMM 06 bEKTA;
46 1 Obbem KoHyca pewaTb NnpobaemHble y4yebHble 3aaauu;
47 1 O0beM HaKJIOHHOH MPU3MBI, MUPAMUJIBI B KOHYCA KOMBMHMPOBATL N3BECTHbIE CPEACTBA ANA
pelueHMA HOBbIX 3343Y;
§4. Oovem wapa u naowaow cepol 6 ’
18 1 OGbem mapa Oven s 1 mroradn cpepmn. Oven npoBoAUTb PaboTy nccnesoBaTeNbCKOrO
' XapaKTepa;
49 1 OObeM apoBOro CerMenTa, apoBoro WaApP0o6020 ceaMeHma, wapoeozo cos u P Pa;
CJIOS U IAPOBOIO CEKTOpa waposozo cexmopa. [owads cepuvi 4. YVuebno-kommyHuxamuemoie:
50 1 OO6beM 11apoBOro CerMeHTa, IapoBOro DopmyIUpYIOMCs OCHOBHbLE CEOUCTEA BbICTYNaTb Nepen ayantopue;
00beM08 U HA UX OCHOBE 8blBOOUMCA
CJIOS ¥ IAPOBOTO CEKTOpa
51 1 o P p popmyna obvema npAMoy201bHO20 BbITb KOPPEKTHBIM K MHEHUIO APYTHX
JIomIanp C(bepm napanneienuneod, a 3amem npsamoul
52 2 KOHTpOJ‘IbHaﬂ paﬁoTa Ne § npusmvl u yuruopa. @opmynvt 06vemos
53 «O0BLeMBI T Opyeux mejs 8b18005IMCsL C NOMOULBIO
1 [Tnomane chepsr. OO0OIIEHNE MaTepraia Mo TeMe unmezpanshot gopmynel. opmyna obvema
54 wapa ucnob3yemcsi Os 8b1800a YOPMy bl

«OOBEMBI TEITY

niowaou cgepol.
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Mo naaHy (o \Kon-60 5

Ne nnany/noluacos Tema ypoxa ITnhanupyemoie Buowl yueonoii oeamensnocmu ,

n/n baxkmy npeomemmole HanpaeeHHble Ha hopmuposanue
pe3yiomamaot YHUBEPCATbHBIX YUEOHbIX 0elCm Ul
oceoenus
Mamepuana

55 1 [ToBTOpEHMeE: «Hapaﬂ{[eHLHOCTL Obodwenue, Yyebno-opeanuzayuonnvie:
NPSIMBIX U IJIOCKOCTEN cucmemamu3zayus, BJIa/IETh PA3IMYHBIMU CIIOCOOAMHU
56 1 IToBropenue: «llepneHaUKYIIPHOCTD 3axpennenue SHAHUU, CaMOKOHTPOJISI; ONPEAEISATH MPOOIEMBI
MPSIMBIX U IJIOCKOCTEN YMeHuli u COOCTBEHHOU y4eOHOM NesSTEILHOCTH U
57 1 [ToBTOpeHnue: «MHOrOrpaHHUKI HABbIKOB, NOJIYYEHHbIX YCTaHABIMBATh UX MIPUYMHBI; OMIPEIEIATh
58 1 [ToBTOpeHue: «MHOTOrpaHHUKHY Ha ypoKax ceomempuu Co/IepKaHue CBOEH yueOHOM JesITeIbHOCTH;
59 1 HosTopenue: «BexTopsl B N0 UsyHeHHbIM memam 2. YVuebno-unghopmayuonnvle:
TPOCTPAHCTEC rypea 10-11 kaaccos. COCTaBJISATh KOHCIIEKT TEKCTA, BHICTYIUICHHUS,
60 1 [ToBTOpenue: «Memoo koopounam 6 ;v .
npocmpancmeey» . Yuebno-nocuueckue:
61 1 [ToBTOpenue: «Memoo koopounam 6 OIPEACIATH NIPUIMHHO-CACACTBCHHYIO CBSA3b
npOCMpaHcmeey MEXy KOMIIOHEHTaMHU 00BEKTa;
62 1 ITosTopenue: «Jurunop, Konyc, wap» BBIIIOJHATH CPABHEHHUE IO aHAJIOTHH;
63 1 Tlosropenne: «[junundp, koyc, wiap» KOMBMHMPOBaTb U3BECTHbIE CPEACTBA AN
64 1 Hrtoroas xoHTpoapHas pabora Neb .
65 1 Hroroas xoHTpoapHas padora Ne 6 PELIeRNA HOBbIX SaAdt:
66 1 TosTopenue: «OGbEMbI Tel» nNpoBoANTb PaboTy Mccneno0BaTENbCKOTO
67 1 [ToBTopenue: «OOBEMBI TEI XapaKTepa;
68 1 Tosropenue "Kombunamuu Ten" 4. Yuebno-kommynuxamusnvie:
69 1 [ToBTOpenue "Kombunanuu ten" BBICTYIIATh TIEpe]] ayIUTOPHE;
70 1 ITosTopenne "Kombunanuu ten" OBITH KOPPEKTHBIM K MHEHHIO APYTHX;
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Yyeb6Ho-Memoduueckoe o6ecneyeHue

HaumeHnoBanue
npeaMera

OcHoBHas1 JIUTEpaTypa

(yueOHnKM)

Y4eOHble U cipaBOYHbIE
nocoous:

Y4yeoHO0-MeTOoANYeCKas
JIMTeparypa:

Mennapecypcbl

I'eomerpus

1. Teomerpus. 10 — 11
KJIACCHI: y4e0. /s
00111600pa30BaTEILHBIX
yapexxaeHnit: 0a30BBIN U
npo¢ui. yposau / JI.C.
AranacsH, B.®. byty30B,
C.b. Kagomues, JI.C.
Kucenesa, O.I'. [To3HaK —
19-e m3g. — M..:
IIpocsewenue, 2010

1. 3agauu Mo reOMETPUH:
ITocoGue mmst ygamuxcst 7
— 11 k1. 00mIC00pa3oBar.
yupexnennit / B.I'. 3us,
B.M. Meiinep, AL
Baxanckuii.. — 5-e u3z.
M.: IIpocsemenne, 2003

1. U3yyeHue reoMeTpun B
10 — 11 xmaccax: METO/I.
pEeKOMEHAAINH K yue0.:
KH. st yautens / C.M.
CaaxksH, B.®. ByTy30B. —
3-em3n. — M.:
[Ipoceemenwne, 2004

1. YuebHoe mocobue
«YpOKHU TeOMETpUN
Kupnma m Medoans
10 kmacc»

2. YuebHoe mocobue
«YpOKHU TeOMETPUU
Kupunna u Medonus
11 xmace»

3. YuebHoe mmocobue
«KuBasg mareMaTHka
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