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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHS ISt
obyugaroruxcst 10 —11 xkmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJApTa CpeaHEro o0IIero oOpa3zoBaHus, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHUMU, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIULIUNA
poccuiickoro oOpa3oBaHus. Peamuzanusa mnporpaMmbl  o0ecreuMBaeT — OBJIAJICHUE
KJIIFOYEBBIMHA ~ KOMIIETEHIIMSIMU, COCTaBJISIIONIMMH  OCHOBY [UJII  CaMOpa3BUTHUS U
HEMPEPHIBHOTO  00pa30BaHUs, IEJIOCTHOCTh  OOMICKYJIBTYPHOTO, JIMYHOCTHOTO U
MO3HABATENILHOTO Pa3BUTHSI INYHOCTH O00YYAIOIIUXCSI.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yuyeOHOro Kypca reoMeTpuM Ha YpOBHE CPEIHEro 00Iero oopa3oBaHUs
00yCIIOBJIEHA MPAKTUYECKON 3HAUUMOCTHIO METAIIPEAMETHBIX U MPEIMETHBIX PE3YIbTATOB
0o0yueHUs] TE€OMETPUM B HANpPaBICHUU JIMYHOCTHOTO Pa3BUTUA  OOydarouxcs,
dbopmupoBaHus (PYHKIIMOHAIBHOW MAaTeMaTHUYECKOW TI'PAMOTHOCTH, H3YUYEHHs JPYTUX
y4eOHbIX JIUCHMIUIMH. Pa3Bute y oOydaronmuxcsi TpaBWIBHBIX MPEACTABICHUN O
CYIIHOCTH U MPOUCXOKJICHUN T€OMETPUUECKUX aOCTpaKIMii, COOTHOLIEHUH PEATIBHOTO U
UJICAIBHOTO, XapPAKTEPE OTPAKEHUS MATEMATHUYECKOW HAYKOW SIBJICHUW M IPOLECCOB
pealbHOr0 MHpa, MECTE€ TI'E€OMETPUM B CHUCTEME HAayK W POJH MaTeMaTH4YECKOIrO
MOJICIMPOBAaHUSl B HAYYHOM IIO3HAHUM W B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHHUS YYAIIUXCS, 4 TaKKE KayeCTB MBIIUICHUS, HEOOXOAUMBIX IS
aJanTallid B COBPEMEHHOM OOIIIECTRE.

['eomeTpust siBnsieTcsl OJHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMs, TaKk Kak oOecrmeunBaeT BO3MOKHOCTh W3yYEHUS Kak JIUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TAK U TyMaHUTApPHOM.

Jlornyeckoe MblilIeHUE, (HOPMUPYEMOE MPU U3YUEHUH 00YUYAIOIUMHUCS TOHSATUHHBIX
OCHOB T'€OMETPUHU U TMOCTPOCHUU IETOYKH JIOTUYECKUX YTBEPKICHUM B XOJI€ PELICHUS
FeOMETPUYECKUX 3aJlay, YMEHHUE BBIJBUTAaTh U ONPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS MPH PEIIEHUH 33]]a4 €CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTH U3 Kypca
buzuKm.

YMeHue OpUeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYHIECTBEHHYIO POJib BO BCEX
00J1acTsIX IeATeIbHOCTH UesioBeka. OpueHTalMs 4eJI0BeKa BO BPEMEHHU M TPOCTPAHCTBE —
HEO0OXOMMOE YCIIOBHE €r0 COIMAIBLHOTO OBITHS, JOpMa OTPAKEHHS OKPYKAIOIIET0 MUPA,
YCIIOBHE YCIICITHOTO TO3HAHWS W AaKTUBHOTO MPeoOpa3oBaHUs JEHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAMHSIET pa3HbIe BUJBI YUCOHOU U
TPYJOBOM JIESITEIBHOCTH, SIBJISIETCS OAHUM W3 TPOGECCHOHATBHO BaXKHBIX Ka4yecTB,
MOATOMY aKTyalibHa 3ajada ¢GOpMUPOBaHUS Yy OOyYarOmUXCS MPOCTPAHCTBEHHOTO



MBIILIEHUS KaK Pa3HOBUIHOCTH OOPA3HOIO MBIIUIEHUS] — CYIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIPaBJICHUSIM.

[leas ocBoenus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpPOBHE
oOydeHus: — o0mieo0pa3oBaTeIbHOE M OOIICKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepes
obecrieueHre BO3MOXKHOCTH TMPUOOpPETEHWS ¢  HMCIOJB30BAaHUS  CHCTEMAaTHYECKHX
r€OMETPUYECKUX 3HAHUW U JACUCTBUHM, cCHenUu(pUYHBIX TE€OMETPUHU, BO3MOKHOCTU
YCHEIIHOTO MPOJIOJDKEHUsST 00pa3oBaHUs MO CHEHUAIbHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomerpun Ha 6a30BOM ypOBHE MpeTHA3HAUYEHA JIJIST 00YJaIOmUXCs
CPEIHEH IIKOJIbI, HEe UCIBITHIBABIINX 3HAYNTEILHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus. Takum oOpazom, oOydaroriuecs Ha 0a30BOM YPOBHE JOJIKHBI
OCBOHUTH O0OIlME€ MAaTEeMaTUYECKUE YMEHHs, CBSI3aHHBIE CO CIECHU(PUKON TEOMETPUH U
HEOOXOJMMbIC JI1 JKHU3HM B COBpPEMEHHOM oOmiectBe. Kpome 53TOro, OHM HMEIOT
BO3MOXKHOCTh HM3YYHTh TE€OMETpHUIO Ooyiee TIIyOOKO, €Cli B JAJbHEUIIEM BO3HHKHET
HEO0OXOMMOCTh B TEOMETPUUECKHUX 3HAHUSIX B MPO(HEeCCUOHATBHOM NEATETLHOCTH.

JlocTi>keHne  LeIM  OCBOGHHSA  MpOorpaMMbl  OOECIEUYMBACTCS  pEIICHUEM
COOTBETCTBYIOIIMX 3aaa4. [IpuopureTHbIMU 3a1ayaMu OCBOEHUS Kypca «l'eoMeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sIBISIOTCS:

e (opMupoBaHHE TIPEACTABICHHUS O TEOMETPHHM KaK YacTH MHUPOBOW KYyJbTYpPHl U

OCO3HaHHE €€ B3aMMOCBS3U C OKPYKAIOIUM MUPOM;

e (opmMupoBaHuEe TpENCTaBICHUSA O MHOTOIPAHHMKAX M Tellax BpalleHHs Kak O
BOKHEUIITUX MATEMaTHYCCKUX MOJCIAX, IMO3BOJISIONIMX OMKMCHIBATh M H3ydaTh
pa3HbIe SBJICHUS OKPYIKAIOIIETO MHPA;

e (opmMupoBaHHE YMEHHS pacllO3HABATh HA YePTEkKaX, MOACISIX U B PEATbHOM MHPE
MHOTOTPAHHHUKH U TeJla BpalleHUs;

e OBJAJCHUE METOJAMH pEIICHHUsS 3a7ad Ha TIOCTPOCHUS Ha H300pAKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU TOHITHUSAMH O MHOTOTPaHHUKAX
U TeJIaxX BpaIIeHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJAJCHUE aNTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a1ay; (OPMHPOBAHUE
YMEHUSI TIPOBOJUTH HECJIOXKHBIE OKA3aTEIbHBIE PACCYKICHUS B XOJE PEIICHUs
CTEPEOMETPUIECKHUX 3a7a4 1 33J1a4 C MPAKTHICCKUM COJIePKaHUEM;

e Pa3BUTHEC WHTEUICKTYAJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydJaroIIMXCs,
MO3HABATEIILHON aKTUBHOCTH, WCCJIEIOBATEILCKUX YMEHHUHM, KPUTHYHOCTHU
MBIILJICHUS;

e (opmupoBanue (YHKIMOHAIBLHOH TPAaMOTHOCTH, pEJIECBAHTHOH TI'€OMETPHH:
YMEHHUE paCIlO3HABaTh IPOSIBJICHUS TEOMETPHUCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HECHHBIX CUTYAIUSAX W MPU U3YyYEHUU JPYTHUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,



bopMyIMpOBaTh X Ha A3BIKE T€OMETPUU U CO3JaBaTh N€OMETPUUECKUE MOJIEIH,
IIPUMEHATh OCBOCHHBIM T'€OMETPUYECKUW amnmapar s PELICHHsS MPaKTHUKO-
OpPUEHTHUPOBAHHBIX 3aJady, WHTEPHPETUPOBATh U OLECHUBATH IOJYYEHHBIE
pE3YJIbTATHI.

OTIMYNATENBHON OCOOEHHOCTBIO MPOrPaMMbl SIBISIETCS BKJIIOYEHHE B  KypC
CTEpEOMETPUU B HAdalle €ro HM3y4EeHUs 3a/lad, pPEIIAaeMbIX HAa YPOBHE WHTYUTHBHOTO
MO3HAHUSA, W ONpeNeIEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HaAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET
POTEKaHUE HHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JAIbHENIIEMY U3YUECHHIO MTPEAMETA.

[Ipenmourenue OTHAETCS HATJIATHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €CTh
TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE UyBCTBEHHOCTD MPEIMETHO-IIPAKTUYECKOM
NEeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Yy Yydalluxcsi B Kypce
CTEPEOMETPUU MPOBOJIUTCA 3a CYET pPEIICHUs 337a4y Ha CO3/JaHHE NPOCTPAHCTBEHHBIX
00pa30B M 3a/lady Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpazamu. Coznanue obOpasa
IOPOBOAUTCA C ONOPOM Ha HAINIAIHOCTb, a ONEpUpOBaHHE O00pa3oM — B YCIOBHAX
OTBJICYEHHUS OT HATJIIJHOCTH, MBICJIEHHOTO HU3MEHEHHUS €T0 HCXOAHOTO COAEPIKAHMUS.

OcHoBHBIE copaepkarenbHble JauHUKA Kypca «l'eomerpum» B 10-11 kmaccax:
«Muororpanaukn», «lIpssMple W IIOCKOCTH B TIPOCTpaHCTBe», «Tema BpalieHUs»,
«BekToppl M KOOpAWMHATBEI B MNPOCTPAaHCTBE». POPMUPOBAHME JIOTUYECKUX YMEHHU
pacnpenensercs He TOJIbKO MO COJEP’KaTeNbHBIM JMHUAM, HO U IO rojlaM OOy4YeHHUs Ha
YPOBHE CpPEeIHET0 00111ero 00pa3oBaHuUs.

Copeprxanre o0Opa3oBaHUs, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJIbTaTaM OCBOCHHMS
paboueil mporpaMMmsl, pacnpeAeNéHHbIM MO0 rojiaM OO0y4YeHHUsl, CTPYKTYPUPOBAHO TaKUM
00pa3oM, yToObI OBJIAICHHE TEOMETPUUECKUMU MOHATUAMH U HAaBBIKAMH OCYIIECTBIISIOCH
NOCJIEI0BATEIBHO U OCTYNATENbHO, C COOI0ICHUEM MTPUHIIMITA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSA BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TIE€OMETPUYECKUX IpeACTaBICHUM
oOyyJarouxcsi, pacupsisi 1 yriryosss e€, 00pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenne reomerpun otBoAUTCS 2 yaca B Henemro B 10 knacce u 1 yac B Henento B
11 kmacce, Bcero 3a iBa rojga ooyuyenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh HPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBIL;, MpsMas U HAKJIOHHas MpU3MbL; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[nomanas OOKOBOM MOBEPXHOCTH M IOJHOW TOBEPXHOCTU MPSMOU TPU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TonoOupie Tena B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAASIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrwlias W OChb, IUIOMIAAb OOKOBOW U TMOJIHON
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAJh MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHanuu ten BpaiieHrs 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapamienbHOE OCHOBAHHIO U MIPOXO/IAIIEE Yepe3 BEPIIUHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JEUCTBUU C BekTopamu. lIpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKaJSIpHOE MNPOU3BECHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUNU B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIHOYAsh ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOBOro U 0€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeil mnpodeccun W pean30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWUMAHHUEM BIUSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, INTAHUPOBAHUS IIOCTYITKOB M OTICHKU MX BO3MOYKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak cQepbl 4YelOBEUECKON IeATEeIbHOCTHU, JTarloB €€
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo0o8  NO3HAHUSA — OKpYJycanowe2o  mMupa,  NpuMeHeHue  JI02U4ecKUx,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  IOHATUMH; YCTaHABJIMBATh CYIICCTBECHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/iaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHIA;



e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0® pemnieHus yuyeOHOM 3adadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJIE30BaTh BOIMPOCHI KaK HCCIEAOBATEIHCKUN MHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIONIUE MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BHTHE IIPOIECCAa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHbIC Ha MOUCK
peIlIeHHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
MCCJICTIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh JOpMAT BBICTYTIICHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBaTh  OpPraHU3allMi0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopmaIum.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI TOCTHKEHHS WIM HEJNOCTH)KEHHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yIia; JIMHEWHBIM Yroj ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MMHUpaMuIa; MpU3MAa,
PSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CECUEHUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUIECKUX BEJIMUUH MO 00pas3am Win
QITOpPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JTBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH 1O 00pasiaM min
aITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIAIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (GakThl AJIs PEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: IMIJIMHAPUYECKAs MOBEPXHOCTh, 0O0Opa3yloline
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
1apOBOM CEKTOP.

Beruucnare  0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEW TeJ  BpallleHHUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPOPETUPOBATH U IpeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHM 00JIaat0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIC
BEKTOPBHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (hakThl 1Jis pEIICHUs CTEPEOMETPUUECKHX 3a/1ad,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha J10Ka3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATHA B IPOLIECCE IOMCKA PELICHUs
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna nzobpaxenus
Ha PUCYHKaX: H300pakeHUs MJI0CKOCTEH,
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

IlonsTus: NepeceKaromumecs mIoCKOoCTH,
nepeceKkarommecs npsaMast 1 rjiI0CKOCTb

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

05.09.2023

05.09.2023

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlousTus: MEPECCKArOIMMECH IIOCKOCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

12.09.2023

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHe MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MTPOEKITMOHHBIX YEPTEKAX

HavanwsHbie cBeneHNs 0 Kyoe u
MUpaMuie, UX Pa3BEPTKU U MOJIEIH.
CedeHuss MHOTOIPAHHUKOB
HavanwsHbie cBeneHNs 0 Kyoe u
MUpaMuie, UX Pa3BEPTKU U MOJIEIH.
CeueHnst MHOTOIPaHHUKOB

12.09.2023

19.09.2023

19.09.2023




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

26.09.2023

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

26.09.2023

10

11

[TonsTre 06 akCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

Bzaumnuoe PAacCIIOJIOKECHUC IIPAMBIX B
MPOCTPAHCTBE: IIEPECCKAOIINECCH,
apaJiiICJIbHBIC U CKPCIIHUBAOIIUCCA
IpsAMBIC

03.10.2023

03.10.2023

10.10.2023

12

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE: NapaljIeNIbHBIE NIPSMBIE
B IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MIPSIMBIX

10.10.2023

13

[TapamensHOCTh IPSIMBIX U IIIOCKOCTEN
B npoctpanctie: [lapamnensHOCTh
MPSIMOM M TIOCKOCTHU

17.10.2023

14

15

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMUA

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17.10.2023

24.10.2023




16

Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE

24.10.2023
17 [TapayienbHOCTB IIOCKOCTEN:
napajuieJbHbIe MIOCKOCTH 07.11.2023
18 CBoiicTBa napaenbHbIX MJIOCKOCTEN 07.11.2023
[Ipocreiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTHU: TETPadAP, KyO, 14.11.2023
napaJiesienume,|
20 [TocTpoenue ceueHmit 14.11.2023
21 [TocTpoenue ceueHunii 91.11.2023
KonTponbhas padora no teme "lIpsmbie
22 U TUIOCKOCTH B IIPOCTPAHCTBE. 3 91.11.2023
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
[lepneHMKyYIAPHOCTD NPSMOM U
23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TTPSIMbIE 98.11.2023
B IIPOCTPAHCTBE
24 [IpsimMble mapaienbHble U
MePIEHIUKYISIPHBIE K TITIOCKOCTH 28.11.2023
25 [IpsiMble mapasienbHble U
MEPIEHIUKYIIIPHBIE K IIJIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU
U TUIOCKOCTH 05.12.2023
97 [Tpu3HaK neprneHAUKYIIPHOCTH MPSIMOI
U TUIOCKOCTH 12.12.2023




28

TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IJIOCKOCTH

12.12.2023

29

30

TeopeMa 0 npsAMON NEepIEH IUKYISIPHON
IUIOCKOCTH

Teopema o npsMOH NEPIICHANKYIISIPHOM
IJI0CKOCTH

19.12.2023

19.12.2023

31

[lepnenquKymsip U HaKJIOHHBIE!
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

26.12.2023

32

[lepneHauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

26.12.2023

33

34

35

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 IJI0CKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBEO

09.01.2024

09.01.2024

16.01.2024

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOIO yIJIa
[lepneHMKyISPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX
IIJI0CKOCTER

16.01.2024

23.01.2024

23.01.2024




39

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

30.01.2024

40

IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
MIPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

30.01.2024

41

42

Teopema 0 TpEX neprneHANKYIIpax

Teopema o TpEX NMeprneHAUKyIIpax

06.02.2024

06.02.2024

43

Teopema o TpEX neprneHANKYIIpax

13.02.2024

44

45

46

47

KonrtponbHas pabora no remam
"IlepnieH IUKYISIPHOCTD MPSAMBIX U
miockocTeil" u "YTibl MEXIY IPSIMBIMU
U TIOCKOCTSIMH"

IlonsTue MHOTI'OI'paHHHUKA, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa
MHOIr'OrpaHHuKa

IIpu3ma: N-yrosipHas Mpu3Ma; rpaHu U
OCHOBAHUS NIPU3MBL; IIpsMast U
HaKJIOHHAsI IPU3MBbI; OOKOBAas U MOJIHAsS
MTOBEPXHOCTb MPU3MBI

[Tapamtenenunen, NpsAMOyTrOJIbHBII
NapajuleJIeIuIe]] U €ro CBOMCTBA

13.02.2024

20.02.2024

20.02.2024

27.02.2024

48

[Mupamuna: N-yronbHas nupammuaa,
IpaHu ¥ OCHOBaHHE MUPaMH/JIbl; OOKOBas

27.02.2024




" 1IO0JIHasA NOBCPXHOCTD IMUPAMU/IbI;
IIpaBUJIbHAA U yceqéHHaﬂ nupaMuaa

49

[IpaBriIbHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBHWJIBHOI'O MHOTOT'PAHHUKA;
IIpaBWIbHAs [IPU3Ma U NpaBUIIbHAS
NMpaMK/ia; IpaBUIbHAs TPEYTOJIbHAS
MUpaMKia U MPaBUIIbLHBINA TETpadap; Kyo

05.03.2024

50

51

52

53

54

55

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIpaHHHKAX: OKTad1p, JOAEKa’Ip U
UKOCAdP.

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IIPSIMOH,
IIJIOCKOCTH. DJIE€MEHThl CHMMETPUH B
UpaMuax, mapauienenurenax,
MPaBUIILHBIX MHOTOTPAaHHUKAX

Brruncnenue 31eMEHTOB
MHOTOI'PaHHHUKOB: pEOpa, AUaroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSMOM IPU3MBI,
IIJI0IA b OCHOBAHUH, TEOpEMA O
OOKOBOI MOBEPXHOCTH MPSIMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHOM MUPAMUIBL,
Teopema o IUIOIIAI OOKOBOM
MOBEPXHOCTH YCEUYEHHOU MUPAMUIBI

KontponbHas paboTa mo teme
"MHoOrorpaHHuKu"

05.03.2024

12.03.2024

12.03.2024

19.03.2024

19.03.2024

02.04.2024




56

ITonsaTre 00 00BEME

02.04.2024
o7 O0BEM nupamMubl 09.04.2024
58 O06BEM TUpaMuIBI 09.04.2024
59 O0BEM nupamMuIbI 16.04.2024
60 O0BEM nupamMuIbI 16.04.2024
61 O06BEM TPU3MBI 93.04.2024
62 O0BEM pU3MBI 93.04.2024
63 Kontponbnas padota o teme "O0bEMBI
MHOTOTPaHHHUKOB" 07.05.2024
64 O0BEM npu3MBbI 07.05.2024
65 [TpomesxyTouHas aTTecTanus 14.05.2024
Brruucrienne paccTosiHUN: MEXIY IBYMsI
66 TOYKaMH, OT TOYKH JO TPSMOU, OT TOUKH
JI0 TUTOCKOCTH, MEXKTY 14.05.2024
CKPEUTHBAOIIUMHUCS TTPSIMBIMH
67 ITocTpoeHne ceueHnit B MHOTOIpaHHHKE
21.05.2024
68 Beruncienue yrios: MExXay
CKPEUIMBAIOIIUMHUCS MPSIMBIMU, MEKITY 21.05.2024




IIPSIMOM U IUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YIJTIOB MEXKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




[ToBTOpeHue, 0600IICHNE 1

30 cucTeMaTu3alns 3HaHi. 3agaun 1
TUTAHUMETPHH U METOJIbI UX PECIICHHS
[ToBTOpeHue, 0600IICHNE 1

31 CUCTeMaTH3aIvsl 3HAHWHA. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
IToBTOpEHHE, 0000IICHUE U

39 cucremaru3anus 3HaHui. OCHOBHBIC 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUH

33 HroroBast kKoHTpoIbHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE U 1
cUCTEeMaTH3allKs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME







YYEBHO-METOJAUYECKOE OBECINEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

I'eomerpus, 10-11 knacesl/ Atanacsas JI.C., Byry3zos B.®., Kagomues C.b. u npyrue,

AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'eomerpus. 10-11 knaccsl. [Toypounsie pa3paboTku Kk yueOHUKY ATaHacsiHa - Caaksan C.M.,

byry3os B.®.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/ - Poccuiickasi 3JIeKTpOHHAs IIKOJIA

https://www.yaklass.ru/ - g Knacc
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