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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yueOHOTO Kypca «l'eomerpusi» 0a30BOTO YypOBHS IS
oOyuarormuxcst 10 —11  xmaccoB  pa3pabotaHa ©Ha ocHoBe DenmepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHJAApTa CpeaHero oOmiero oOpa3oBaHUS, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEABSIBISIEMBIX K MaTeMaTHUYECKOMY
o0pa30oBaHUIO, W TpajulMi poccuiickoro oOpa3oBanus. Peanmuzanus mporpamMmbl
oOecrieynBaeT OBJIAJICHUE KIFOUEBBIMU KOMIIETEHUIUSIMH, COCTABIISIIOUIUMU OCHOBY JIJIsI
CaMOpa3BUTUS U HENPEPBIBHOIO 00pa3oBaHHUsA, LEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO ¥ TIO3HABATEIBLHOTO PA3BUTUS TUYHOCTU 00YUaIOLIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reOMEeTpUM Ha YPOBHE CpelHEro oOuiero oopa3oBaHus
oOyCJIOBJIEHa TPAKTUYECKONM 3HAYUMOCTBIO METAlpPEAMETHBIX M MPEIMETHBIX
pe3ynpTaToB  OOyYeHHs TEOMETPUU B  HAMpaBIE€HUH JIMYHOCTHOTO  Pa3BUTHS
oOyuatomuxcs, (GopmupoBaHus (HYHKIMOHAIBHOM MaTeMaTUYECKON TPaAMOTHOCTH,
U3YYCHUST JPYTUX YYCOHBIX ITUCIUIUIMH. Pa3BuTHe y o0O0ydJaromuxcs MPaBHIbLHBIX
NPEICTaBICHUA O CYIIHOCTH M TPOUCXOXKJIECHUU T'E€OMETPHUUYECKHX aOCTPaKIIHA,
COOTHOIIIEHHH PEAJTbHOIO0 W HACAIBHOIO, XapaKTepe OTPAKEHUS MaTeMaTH4eCKOU
HAyKOH SIBJIEHUI M MPOIECCOB PEaIbHOIrO MHpA, MECTE T'€OMETPUM B CHCTEME HAYK U
poJIM MaTeMaTUYeCKOro MOJCIMPOBAHUS B HAyYHOM I[IO3HAHMM U B MPAKTHKE
CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUalIUXCs, & TAKKE KaueCTB
MBIIIICHUS, HEOOXOIUMBIX JJISl aJjanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus siBnsieTCss OJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOILEro
oOpa3oBaHus, TaK Kak OOECIeurnBaeT BO3MOXXHOCTb W3yUYeHUS KakK JUCIHUILUIUH
€CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHWE, (opMUpyeMOe TMNpU U3YYEHUH  OO0y4aroUMHCS
MOHATUHHBIX OCHOB T'€OMETPUM M TIOCTPOCHUU IICTIOYKH JIOTUYECKHX YTBEPXKICHHUHN B
XO0JIe pelIeHUs TEOMETPUUYECKHUX 3a7ad, YMEHUE BBIIBUTATh W OMPOBEPTaTh THUIIOTE3HI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS IPU PEUICHUH 33]a4 €CTECTBEHHO-HAYYHOrO IUKJIa, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsaX JeATeIbHOCTH YenoBeka. OpHueHTalus YeloBeKa BO BPEMEHH U MPOCTPAHCTBE
— HE00XO0JIMMO€ YCJOBHE €r0 COLUAIbLHOrO OBbITHS, JOopMa OTPaKEHHUSI OKPYKAIOIIETO
MUpa, YCIOBUE YCIIEITHOTO TTO3HAHUS U aKTUBHOTO MPe0Opa3oBaHMs JEeHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAMHSET pa3HbIe BHIBI YUYCOHOU U
TPYJIOBOM JESITEIBHOCTH, SIBISETCA OAHUM U3 MPOPECCHOHAIBHO Ba)KHBIX KadecCTB,
MO3TOMY aKTyalbHa 3a7a4ya (OPMHUPOBAHMS y OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO
MBIIIIICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINIJIEHUS — CYIIECTBEHHOTO KOMITOHEHTA
B ITOJATOTOBKE K MPAKTHYECKOM JIEATCILHOCTH 110 MHOTHM HAIPABIICHUSIM.

[leas ocBoeHUs mporpamMmbl yueOHOTo Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
oOydeHus — o01eo0pa3oBaTeIbHOE U OOIIEKYILTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepe3
o0OecrieyeHue BO3MOXHOCTH TPUOOPETEHUS U HCIOJIb30BAHUSA CHUCTEMATHYECKHUX
r€OMETPUYECKUX 3HAHUW U JIEUCTBUM, CHEUU(PUUHBIX TE€OMETPUH, BO3MOKHOCTU
YCHEIIHOTO MPOJOJIKEHHUS] 00pa3oBaHUs MO CIEHHAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAAHBIM UCIIOIB30BAHUEM F€OMETPHUHU.



[IporpamMma mo reomeTpun Ha 6a30BOM ypOBHE IpeHa3HaueHAa i1 00y4YaroluXcs
CpEIIHEN IIKOJIbl, HE UCIIBITHIBABUINX 3HAUUTENIbHBIX 3aTPYJHEHUI Ha YPOBHE OCHOBHOI'O
obmiero obOpaszoBanms. Takum o0pa3om, oOydarommuecss Ha 0a30BOM ypOBHE JOJHKHBI
OCBOMUTH OOIIIME€ MaTEeMaTUYECKUE YMEHUS, CBSI3aHHBIC CO CIEUU(PUKON TeoMeTpuH Hu
HEOOXOAMMBbIC NJiIsi KU3HU B COBpEeMEHHOM obOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO OoJiee TIIyOOKO, €Clid B JajdbHEHIIEeM BO3HUKHET
HEO0OXOJAMMOCTb B TEOMETPUUECKUX 3HAHUSAX B MPO(HEeCCUOHATBHOM IEATETLHOCTH.

JlocTikeHne 1M OCBOGHMSI  MpOrpamMMbl  00ECTIEUMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3a/1ay. [[propuTeTHRIMU 3a/1ayaMu OCBOEHUS Kypca «I eomeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sSIBISIOTCS:

e (opMHpOBaHHE MPEJCTABICHUS O TEOMETPUH KaK 4acTH MHUPOBOU KYJIbTYPHI U

OCO3HaHME €€ B3aMMOCBSA3H C OKPYKAIOLIUM MUPOM,;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX W TEJNax BpalleHUS KakK O
BOKHEUIIUX MATEMaTHYECKUX MOJIENSAX, MO3BOJIAIONIMX ONUCHIBATh U U3y4aTh
pa3HbI€ SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opMupoBaHME yMEHHUs pACIIO3HABATh HA YEpPTEkKaX, MOJEISAX U B pPEaIbHOM
MHpE MHOTOTPAHHHKU U T€JIa BPalCHUS;

e OBJIAJICHUE METOJAaMHU pELIECHUS 3a/ad Ha IOCTPOCHUS Ha H300paKEHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHupOBaHME  yMEHMsS  ONEPUPOBATH  OCHOBHBIMH  MOHATUAMHU O
MHOTOI'PaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3ajad; (HOpPMHUPOBAHUE
YMEHUS IIPOBOJUTH HECIOKHBIE JT0KA3ATENbHBIE PACCYKICHUS B XOJI€ PEILICHHUS
CTEpPEOMETPUUECKHUX 3aa4 U 33J1a4 C MPAKTUUYECKUM COJIEpKaAHUEM;

e Pa3BUTHE MHTEIUIEKTYaJlbHBIX M TBOPUYECKUX CIIOCOOHOCTEN O0OydYaromumxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, MCCIIEOBATENIbCKUX YMEHUW, KPUTUYHOCTHU
MBIILJICHUS;

e (opmupoBanue (QYHKIMOHAIBHOM TIPAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUH:
YMEHUE pacClo3HaBaTh NPOSBICHUS T€OMETPUUYECKUX IOHATUN, OOBEKTOB H
3aKOHOMEPHOCTEMN B PEAJIbHBIX KU3HEHHBIX CUTYALUSIX U IPU U3yYEHUH JPYTHUX
y4eOHBIX MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(GbopMyIMpoOBaTh UX Ha SA3bIKE TEOMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJIEIH,
IPUMEHATH OCBOEHHBIM T'€OMETPUYECKUI amnmapaTr JUisl pelIeHUs IMPaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4d, MHTEPIPETUPOBATH M OLEHUBATH IIOJyYECHHbIE
PE3YJIBTATHI.

OTIMYUTENHFHONM OCOOEHHOCTBIO TMPOTPAaMMBI  SABISIETCSI BKIIIOUEHHE B KYypC
CTEpEOMETPUU B Hauajie €ro M3y4eHHs 3a7ad, pPelIaeMblX Ha YPOBHE HHTYUTHUBHOIO
NO3HAHUSA, U ONpeAeSEHHbBIM 00pa3oM OpraHu3oBaHHass paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBILIUICHHS, CTUMYJIUPYET
NPOTEKaHUE WHTYUTHUBHBIX TPOLECCOB, MOTHUBUPYET K JalbHEHIIEMY HW3YYEHUIO
npeaMera.

[Ipeanourenue oTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs], TO €CThb
TEOPETHUYECKHE 3HAaHUS MMEIT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JESATENBHOCTU. Pa3BuTME NPOCTPAHCTBEHHBIX MPEACTABICHUM Y
yUYalMXCS B Kypce€ CTEPEOMETPUM IMPOBOJUTCS 3a CUET pPELIEHUs 3a7ady Ha CO3JaHUE
POCTPAHCTBEHHBIX 00pPa30B U 337a4 Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU 0Opa3aMHU.
Co3znanue oOpa3a MPOBOIAUTCS C OMOPON HAa HATJSAHOCTh, a ONEPUPOBAHUE 00Pa30OM — B



YCIOBUSIX OTBJICYEHHUS OT HAIJIAJHOCTH, MBICIEHHOTO HM3MEHEHHS €ro HCXOIHOTO
COJIEp KaHUSI.

OcHOBHBIE conaepxaTenbHble JUHMM Kypca «l'eomerpum» B 10-11 kmnaccax:
«MHuororpanHukn», «lIpsiMble W TMIOCKOCTH B MpOCTpaHCTBe», «Tema BpamieHUs»,
«BekTopsl M KOOpAMHATBHI B MpocTpaHcTBe». (dopmMupoBaHHe JIOTUYECKUX YMEHUU
pacrpeieniieTcs He TOJIbKO IO COJEPKAaTeIbHbIM JIMHUAM, HO U TI0 TojlaM 00y4YeHUusl Ha
YpOBHE CpeaHero oouiero oopa3oBaHus.

Conepxanue  00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yjbTaTaM
OCBOCHMsSI  paboueil  mporpaMmbl, pacupeeiaéHHbIM MO  rojaMm  OOy4YeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBIAJCHUE T€OMETPUUYECKUMU MOHSATUIMU U
HABBIKAMH OCYIIECTBIUIOCH IMOCJEI0BAaTEIbHO M MOCTYNATENIbHO, € COOJIIOJIECHUEM
NPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOYAINCHh B OOIIYIO CHCTEMY
TEOMETPUYECKUX MPEJCTABICHUN O0yYaromuxcs, pacimpsas U yriayonsas e€, oOpasys
IPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wm3yuenne reomerpum otBoaurcs 2 yaca B Hexemo B 10 kmacce m 1 gac B
Henemto B 11 kmacce, Bcero 3a aBa rojga oOydenuss - 101 yyeOHBIE — yac.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHS cTepeoMeTpUH. Touka, MpsMasi, MIIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 aKCMOMATUYECKOM MOCTPOSCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U
CJIEJCTBUS U3 HUX.

B3auMHOe pacrnonoxeHue IpAMBIX B IPOCTPAHCTBE: IEpeCeKarolmecs,
IapajuleJbHbIE U CKpEeLMBaroIuecs npsamele. [lapamieabHOCTh NPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMbIE B IIPOCTPAHCTBE; IAPAJUICIBHOCTb TPEX
IPSAMBIX; IAPAJUICIBHOCTh IMPAMOM M IUJIOCKOCTH. YTJbl € COHAIlPaBJICHHBIMU
CTOPOHAaMHM; YroJ MEXAy NPsIMBIMU B MNpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEM:
MapaJUIeNIbHBIE TIOCKOCTH; CBOWCTBA NapajUIeibHBIX IUIOCKOCTeW. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TeTpasAp, KyO, Napauienenunesn,
MMOCTPOCHUE CEYCHHUI.

[leprieHIUKYISIPHOCTh MPSMOW M IUIOCKOCTH: NEPHNEHIAUKYJSPHBIE TNPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIEC NapajuIeIbHbIE U NEPINEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH TMPSAMOU U IIOCKOCTH, TEOpEMa O NMPSAMOM NEPNEHIUKYJIPHOU
IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO; IBYTPAHHBIN
yroJl, JIMHEMHBIM YroJl ABYIPaHHOrO yria. [lepneHaukyissp U HaKJIIOHHBIE: PaCCTOsTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 IIOCKOCTH, MPOEKIUS PUTyphl Ha
IJIOCKOCTh. [IepreHIuKyISpHOCTh IJIOCKOCTEN: NMPU3HAK NEPHEHIUKYIIPHOCTU IBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTbI MHOT'OTPAHHMKA, BBIITYKIIBIE U
HEBBINYKJIBIE MHOTOTPAaHHUKM; pa3BEpTKa MHororpaHHuka. [Ipusma: nN-yronpHas
MpU3Ma; TPaHU M OCHOBAaHUS NPHU3MBbI;, NpsiMas M HAKJIOHHAs MPU3MbI; OOKOBas H
MOJIHAsl MTOBEPXHOCTh Npu3MblL. [lapannenenunesn, npsiMOyroNbHBIM NapaJuIeIEnuIe U
ero cpoucrtea. [lupammpa: Nn-yronpHas nupamuia, TpaHd M OCHOBAHHME NUPaMUIBI;
OOKOBasi M TOJIHAS MOBEPXHOCTh NMUPAMHJbI; MpaBUJIbHASA U yCeUEHHas NUpamMuja.
OneMeHTbl TpU3Mbl W nUpaMunbl. [IpaBWIbHBIE MHOTOTPAaHHUKHU:  IIOHSTHE
MIPAaBWJIBHOTO MHOTOTPAaHHMKA; TNPAaBUJIbHAsI IIpU3Ma W MpaBUIbHAA NUPaMUIA;
MpaBWJIbHAs TPEYTOJIbHAS TMpaMKia U MpaBUIbHBIA TeTpasrap; KyO. Ilpencrasienue o
MPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa3p, JoAeKa’Ap U ukocadap. CeueHus NpusMbl U
MMUPAMUIBI.

CummeTpuss B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPHHM B NUpamMuiax, Napajlielenunenax, MpaBHIbHbBIX
MHOT'OTPaHHHKAX.

Boluucienue 31€MEHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHanu, yriel. [lnomanb
OOKOBOI MOBEPXHOCTHU U MOJTHOMU MOBEPXHOCTH MPSMOM MPU3MBI, TUIONIa/1b OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOU mpu3Msbl. [1o1maas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTU NPABWIBHOM IHMPAaMHUIbI, TEOpEMA O IUIOLIAAA YCEUYEHHOM IHUPaMUJIBL.
[Tonsatue 00 06bEMe. OOBEM TUPaMUJIBI, TPU3MBI.

[logoOubie Tenma B mpoctpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.



11 KITACC

Tesa Bpamenus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3ymolue MHUIMHAPUIECKON MOBEPXHOCTH,
OCh LWJIMHAPUYECKONH MoBepxHOCTH. Llumuuap: ocHOBaHMSA M OOKOBas MOBEPXHOCTH,
oOpasyrollas U oCh; IIOaAb OOKOBON U TIOJHON MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 0Opasylolue KOHUYECKONM TMOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKOW MmoBepXxHOcTU. KoHyc: ocHOBaHWE M BeplnHa, oOpasyromnias u
OCh; ILIOIIA/Ib OOKOBOW M IMOJIHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrole u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa w map: ueHTp, paauyc, IWaMeTp; IUIONIAJb IOBEPXHOCTU CQEpHI.
B3aumHoe pacnonoxeHue chepbl U IJIOCKOCTH; KacaTellbHasl IUIOCKOCTh K cdepe;
IJI0MIAhL CHEpHI.

N300pakeHue Tes BpalleHHs Ha MIIOCKOCTU. Pa3BEpTKa UIMH]Ipa U KOHYCA.

KoMmOunHanuy Ten BpalleHWs U MHOTOIPAaHHUKOB. MHOrOrpaHHUK, ONUCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 006bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. TeopeMa 00 o0OBEME
MPSAMOYTOJIBHOTO Napajuienenuneaa u caeactsus u3 He€. O0bEM LMIMHApPA, KOHYCA.
O0bEM 1m1apa u miIomanb cepsl.

[lonobubie Tema B mpocTpaHcTBE. COOTHOLIEHUS MEXIY —IUIOIAASIMU
HOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

Ceuenus nuiIMHIpa (MapaiesIbHO U MEPHEHAUKYIISIPHO OCH), CEYEHHUs] KOHYca
(mapanienbHOE OCHOBAHUIO U MPOXO/SIIIEE Yepe3 BEPILUHY ), CEUCHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoct ¥ B mpocTpaHCTBE. CII0KEHUE W BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCIO. PasnoxkeHune BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenne 3agad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIPaBUJI IEUCTBUN ¢ BEKTOpaMu. [IpsMoyronbsHas cucremMa KOOpAUHAT B IMPOCTPAHCTBE.
Koopaunate! Bekropa. IIpocreitimme 3anaun B KOOpAUHATAX. YTOJ MEXIY BEKTOPAMHU.
CkansipHO€ NpPOW3BEICHHUE BEKTOPOB. BBIUKMCIEHHME YIVIOB MEXAY NPSIMBIMA U
III0CKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METO ITPU PEIIEHUH T€OMETPUUECKUX 3a7ad.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIluyHOCTHBIE  pe3yJIbTaThl  OCBOEHUS  MPOTpaMMbl  y4eOHOro  MmpeamMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTBHIO TPAXKIAHCKON MO3ZUIIMM OO0YYaloOlEerocss Kak akTUBHOTO M
OTBETCTBEHHOTO 4JIEHA POCCUMCKOr0o OOIIECTBA, MPEICTABICHUEM O MaTEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHHUH, MPOIEAYP TPAXKITAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHl M TP.), YMEHUEM B3aWMOJICHCTBOBATH C COLIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHUU C UX QYHKUIUSIMHU U HA3HAYCHUEM.

IIaTpuorn4yeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTBIO POCCHUICKONW TPaXJTAaHCKOM HWJIEHTUYHOCTH, YBAXEHUS K
MPOILIOMY U HACTOSAIIEMY POCCHUMCKOM MaTEMaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB M POCCHUUCKOM MAaT€MaTHYE€CKOM IIKOJIBI, K
MCIIOJIB30BaHUIO TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJOTHUSX, c(hepax SKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEH POCCUMCKOro Hapojaa; chOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, STUYECKOTO TOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAyKH M JIESITEIBHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B MOCTPOEHUE YCTOMYUBOTO OYTYIIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pPEHICHUM, PacCyX IACHHUI; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

duznveckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MAaTEeMaTUYECKUE 3HAHUSI B HMHTEpecax
3I0pOBOTO W 0O€30MacHoro olpasza >KU3HU, OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY
3I0POBbIO  (340POBOE MHUTAHHWE, COAJIAHCUPOBAHHBIM pEXUM 3aHATHA W OTIbIXA,
peryJspHas Gpu3ndeckasi akTUBHOCTD); PU3HMYECKOTO COBEPIICHCTBOBAHUS, TIPU 3AHATHUAX
CIIOPTUBHO-03/I0POBUTEIILHON €SI TEILHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYJOJIOOWS; HWHTEPECOM K
paznu4yHbIM cepam mpodhecCuOHATHFHON NS TEIbHOCTH, CBI3aHHBIM C MAaTEMATUKON U e
MPWIOKEHUSIMA, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyrneidl mpodeccuu u
peann30BBIBATh COOCTBEHHBIE >KM3HEHHBIC ITUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHMIO W CaMOOOpPA30BAHHMIO HA TPOTSDKCHUM BCEH KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTEMaTU4ECKOI
HaIpPaBJICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBIO ~ JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHEM  BIUSHUS
COIMATTbHO-?KOHOMUYECKHUX MTPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBLHON Cpebl,
OCO3HaHMEM TIJIO0AJTBHOTO XapaKTepa H3KOJOIMYEeCKUX Npo0sieM; OpHeHTaluell Ha
NPUMEHEHUE MATEMaTUYECKUX 3HAHUU I pelIeHHs] 3a7ad B 00JIACTH OKpY’Karolleu
Cpelbl, IUIAHUPOBAHUSI TOCTYNKOB W OLEHKA HMX BO3MOXHBIX TMOCJHEACTBUNA Jid
OKPYKaIOLIEN CPEIBL.



IenHoCTH HAYYHOTO MO3HAHHUS:

cpOpMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBCHHOM MPAaKTHKH, TOHUMAaHHEM MAaTeMaTHYEeCKON HAYKU Kak
cepbl YEIOBEUYECKON EATENIFHOCTH, 3TAllOB €€ Pa3BUTHs M 3HAUUMOCTH JJIS PA3BUTHUSA
[UBUJIN3AIIUHN; OBJAJCHHEM SI3bIKOM MaTeMaTUKU U MaTeMaTHYeCKOW KYyJIbTYypOW Kak
CPEACTBOM  TO3HAaHUS  MHpa; TOTOBHOCTBIO  OCYIIECTBIATH  IMPOEKTHYIO U
UCCIIEIOBATENBCKYIO JIEATEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaThl OCBOEHHUS MPOrpaMMmbl  yuyeOHOTO MpeaMera
«MaremaTuka» XapakTepU3ylOTCs OBJAJCHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHbIMU
OelcmeusmMu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUAMU, VHUBEPCATbHbIMU
Dpe2yNAIMUGHbIMU OetiCMBUSIMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmsus, 0becneuusaiom @opmuposarue
0A308bIX KOCHUMUBHLIX HNPOYECCO8 00yuaowuxcs (oceoenue Mmemooo8 NO3HAHUSI
OKpYIHCaAIOuieco Mupa, npuUMeHeHue J102UYecKUx, UCCie008amenbCKux onepayuil, yMeHuil
pabomams ¢ uHpopmayuel).

Bba3oBble Jioruyeckue eiicTBUA:

e BBIBISITH W XapaKTepPU30BaTh CYIIECTBEHHBbIC MPHU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, MOHSTUHA, OTHOIIEHUH MEXIy NOHATUAMU; (HOPMYIUPOBATH
OIIPEIEIICHUS HOHSTUH; yCTaHaBIIUBAaTh CYIIIECTBEHHBIN pU3HAK
KJIaCCU(pUKALMU, OCHOBaHUS JUIsi OOOOLIEHUS U CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOTIO aHAJIN3a;

e BOCIPUHUMATb, dbopMynupoBaTh U npeoOpazoBbIBAThH CYKIEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,

e BBIBISITH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOPEUUS B
(dakTax, aHHbIX, HAOJIOJCHUSIX M YTBEPXKICHUSX; Npenjaratb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e J€JaTh BBIBOJAbI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMBIE ¥ OT IPOTHUBHOTO), BRICTPAUBATh apTyMEHTAIUIO, IPUBOIUTH MPUMEPHI
U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

e BBIOMpATh CIIOCOO pelIeHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBLKO BapUAHTOB
pelieHusi, BBIOMpAaTh HambOoJee MOAXONAIUMNH C Y4ETOM CaMOCTOSTEIHHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaregbcKkue JeHCTBUA:

e HCIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE, Mpodiemy,
yCTaHaBJIMBaTh UCKOMOE W JaHHOE, (OpMUPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULIUI0, MHEHHE;

e TMPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHuecKoro o0BbEeKTa, SIBIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBICHUSMU, IIPOLECCAMU;



CaMOCTOATENLHO (popMynHUpoBaTh OO0OOIIEHUS W BBIBOJALI IO PE3YJIbTaTaM
MPOBENEHHOTO  HAOMIOMCHUS, WCCIIENOBAHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIIICHHIA;
NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHUE TIpollecca, a TaKXKe BBIIBUTaTh
MPEJIIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBIIATH  1eUIIUTHl MH(DOPMAIMKM, TaHHBIX, HEOOXOJMMBIX Ui OTBETa Ha
BOIIPOC U JUISI pEILICHUS 3a/1a4H;
BBIOMpPATh WHGOPMAIMIO M3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIH3UPOBATh,
CHCTEMAaTH3HpPOBAaTh M HMHTEPIPETUPOBATh MH(OPMAIUIO pPA3IMYHBIX BHUJIOB U
dbop™m mpeacTaBICHUS;
CTPYKTYpUpPOBaTh HH(POPMAINIO, MPEACTaBIATh €€ B pasIuyHbIX (opmax,
WLTIOCTPUPOBATH TpaduvecK;
OLIEHWBATh HAIEKHOCTh MHPOPMAIUH 110 CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

Vuusepcanvuvie KOMMYHUKAMUgHble oeticmesus, obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYX ACHHUS B COOTBETCTBUHU C YCIOBHUSIMHU U
HeNsIMU  OOLLEHUS; SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U NHCbMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS IO XOAY PEUICHUS 3a/ayH,
KOMMEHTHPOBATh NIOJIyYECHHBIN PE3yJIbTAT;

B XozA€ OOCYXIEHHUs 3aJaBaTb BONPOCHl IO CYLIECTBY OOCYKIAaeMOW TEMBI,
npoOieMbl, pelaeMoil 3a/ayu, BbICKA3bIBaTh MWJIEH, HAIIEJIEHHbIE Ha TOUCK
pEeUIeHUs; COMOCTABISATh CBOM CYXIEHUS C CYXICHHSIMU JIPYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3jIMYUe U CXOACTBO MO3UIUI; B KOPPEKTHOU (popme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJbTAThl PELICHUS 3aJayd, SKCIIEPUMEHTA, HCCIIECIOBAHMS,
MPOEKTa; CaMOCTOSITEIbHO BBIOMpaTh (hopMaT BBICTYIUICHUSA C YYETOM 3ajay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBO:

NOHMMAaTh M MCHOJb30BaTh MpPEUMYyIIeCTBA KOMAaHAHOM W WHIUBUIYaIbHOU
paboOThl TpU pelIeHHH Y4YeOHbIX 3ajad; NPUHHUMATh LE€Jb COBMECTHOU
JeSITEIbHOCTH, MJIaHUPOBATh OPraHU3aI[MI0 COBMECTHOW pabOThl, paclpeieniTh
BUJIbI PabOT, JOTOBapUBATHCSA, OOCYXKIATh MPOIECC W Pe3yibTaT pPabOTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYINIOBBIX (opMax padoThl (0OCYkIeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIIOIHATH CBOIO YacTh pabOTBl W
KOOPAMHHUPOBATh CBOM JACWUCTBUSA C JAPYTUMHU WICHAMH KOMAaHJbI; OIEHUBATH
Ka4eCTBO CBOETO BKJIaJa B OOIIUIT IPOAYKT MO KPUTEPHUSM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOCHCTBUSL.

3) Vuusepcanvuvie pecynsmuenvle Oeticmsus, obecneuusarom @Gopmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOS8 TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO PEIIEeHUs C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,



apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOMU
uHbOpMaLUu.

CaMOKOHTPOJIb:

e BIAJCTh HaBBIKAMHU ITO3HABATEIHHON pe(rIeKCUN KaK OCO3HAHUS COBEpPIIACMbIX
JeHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YNIbTAaTOB; BIAJAETh CrocoOaMu
CaMOIPOBEPKH,  CAMOKOHTpOJII  Mpolecca M pe3ylibTaTa  pelIeHUs
MaTeMaTH4eCKOH 3a/1auu;

e TPEABHUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NpPU DPELICHUU 3aJlayH,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH M YCIOBHSIM, OOBSICHITH MPUUHHBI
JOCTHKCHHUSI WJIM HEJOCTWKEHHUS pPE3yJIbTaTOB JIEATEIbHOCTH, HaXOAUTh
OIINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAs, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH W CICIACTBUSA W3 HHX TIPU PEHICHUU
T€OMETPHUECKUX 3a/1a4.

OnepupoBaTh MOHATHUSMHU: TAPALIEIBHOCTh U TMEPIECHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEN.

KnaccudummpoBath B3aMHOE pPACMOJOXKEHHE TPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JBYTPAHHBIM YyroJi, TpaHU ABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJja; JIMHEWHBIA YroJl ABYTPAHHOTO YIJIa;, TpaaycHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh  TOHATHUSMH: MHOTOTPAHHHUK, BBITYKJIBIA W HEBBIMYKJIBIH
MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPAaBWJILHBI MHOTOTPAaHHUK.

Pacrmo3naBaTh  OCHOBHBIE  BHJBl  MHOTOTPAaHHUKOB  (TIUpaMuaa;  IPHU3MA,
NPSIMOYTOJIbHBIN MapaJijiesienuIe, Kyo).

KnaccudunmpoBath MHOTOIpaHHUKH, BBIOMpas OCHOBaHMS IJis KiacCU(UKAIUU
(BBIMMYKJIBIC M HEBBIMYKJIBIE MHOTOTPAHHHUKH; MPaBUJIbHBIC MHOTOTPAHHUKH, TPSIMbIC U
HAKJIOHHBIC TIPU3MBI, TTAPAIJICIICTIUIIC]IBI ).

OnepupoBaTh MOHATUSMHU: CEKYIAs MIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh Ce4YeHHS MHOTOTPAHHUKOB METOJIOM CIICJIOB, BBITMOJHATH (BBHIHOCHBIC)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaXO0XJACHHE TEOMETPHUUECKUX BEJIMYMH MO oOpasliaM WU
aNTOPUTMaM, TIPUMECHSISI U3BECTHBIC aHATUTUYECKUE METOJIBI TIPH PEIICHUN CTaHIaPTHBIX
MaTEeMaTHYECKHUX 3a/1a4 Ha BBIUYMCICHUE PACCTOSIHUN MEXIy JBYMS TOYKAMH, OT TOYKH
JI0 TIPSIMOM, OT TOYKH JIO TIOCKOCTH, MEXKIY CKPEIIMBAFOIIIMMHCS TIPSIMBIMH.

Pemarp 3amaunm Ha HaXO0XJACHHE TEOMETPUUYECKUX BEIWYMH IO OOpas3lam WIu
aIrOpUTMaM, IPUMEHSISI U3BECTHBIC AaHAIUTUYECKUE METOJIbI IIPU PEILIEHUU CTaHIAPTHBIX
MaTEeMaTUYECKUX 3a/1ad Ha BBIYMCIICHHE YTJIOB MEXKY CKPEHIMBAIOIIUMUCS MPSIMBIMH,
MEXIY MPSMOM U MIIOCKOCTBHIO, MK IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IUIOIMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
NUpaMyua) ¢ MpPUMEHEHHEM (OpPMyJ; BBIYHMCISATH COOTHOIICHUS MEXAY IJIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATUSMU: CUMMETPHUs B IPOCTPAHCTBE; LIEHTP, OChb U IIJIOCKOCTH
CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatb, 1mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH  MH(POPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MNpEACTAaBICHHYI0O Ha YepTekax MU
PUCYHKaX.

[TpumeHsaTh reoMmeTpuueckue (axkThl JUId PEIICHUs CTEPEOMETPUUYECKUX 3a]ad,
IIPEAINOJIAraoIuX HECKOJIBKO IIaroB pELIEHUs, €CJIN YCJIOBHUS IPUMEHEHHs 33JaHbl B
SBHOU (opme.

[IpumeHaTH IPOCTEUIINE [IpOrpaMMHBIE cpeactsa WU DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH MpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE WU JKHU3HU,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUM B UCKYCCTBE.

[IprMEHATH MTOyYEHHBIEC 3HAHUS HA IPAKTUKE: aHAJIM3UPOBATh PEATIBHBIE CUTYALlHH
U IPUMEHATh H3YYCHHBIE IIOHATHSA B IIPOLECCE IIOUCKAa PELICHUS MAaTeMaTU4YeCKH
c(OpMYyJIMPOBAHHON MpPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTyallud Ha A3bIKE
Ir€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEopeM, ammapara aareOpbl; pelaTh MPaKTUYECKUE 3aJlauM, CBS3aHHBIE C
HAaXO0KJICHUEM F€OMETPUYECKUX BEJIMUMH.

11 KIIACC

OnepupoBarh  MOHATHUSMHU:  IWIMHAPUYECKAas  TMOBEPXHOCTh,  OOpa3yromme
MUJIMHAPUYECKON TOBEPXHOCTH; UWIUHAP;, KOHHYECKAash MOBEPXHOCTh, OOpasyroiiue
KOHUYECKOU TOBEPXHOCTH, KOHYC; ChepruecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OmnepupoBaTh TOHSITUSAMH: IIAPOBOM CErMEHT, OCHOBaHHE CEIMEHTa, BBICOTA
CETMEHTA; IIAPOBOM CJIOW, OCHOBAHHUE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; MIAPOBOMA
CEKTOp.

Boraucisate 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH TEJI BpaIllEHHUs, TEOMETPUUECKUX
TeJ C MPUMEHEeHUEM (PopMyIL.

OnepupoBath TMOHSATUSMU: MHOTOTPAHHHK, BIUCAHHBIM B cepy M ONMUCAHHBIN
okoJio cdepsl; cepa, BliMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHMSI.

BBIYUCISATE COOTHOMICHHUS MEXKIy TIUIOMIAASIMH TIOBEPXHOCTEH © 00BEMamMu
MOTO0HBIX TE.

N300pakath n3ydaeMble PUTYPBI OT PYKH B ¢ IPUMEHEHUEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BEITTONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH H3 PHCYHKOB IPOCTHIX OO0BEMHBIX
duryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3BnekaTh, HMHTEPOPETHPOBATH U  MpeoOpa3oBbIBaTh  UHGOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha 4YepTexax u
PUCYHKaX.

OmneprpoBaTh MOHIATHEM BEKTOP B MPOCTPAHCTBE.



BBITIONHATE JEHCTBUS CIIOXKEHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHH 00J1a/1af0T.

[TpumeHsTh paBUIIO MapajuIeIenuneaa.

OnepupoBaTh TMOHATUSIMH: JACKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEKIY BEKTOPaMH,
CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxoauTh CyMMy BEKTOPOB W TPOM3BEACHHE BEKTOpAa HAa YHCIIO, YTOJI MEXIY
BEKTOPAaMH, CKaJIIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 1O ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aiaBaTh IIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOPAUHAT.

[IpumensaTe reomeTpudeckue GakThl Uil PEIMICHUS CTEPEOMETPHUYECKHX 3aaad,
MPEANOJIarafoinX HECKOJIBKO IIaroB PEIICHUs, €CJIW YCIOBHUS NMPUMEHCHHUS 3aJaHbl B
SBHOU (opme.

Pemates mpocreiimue reoMeTpUYECKHE 3aJaud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

PemaTte 3amaum Ha J0KA3aTEILCTBO MAaTEMAaTHYECKUX OTHOIIECHUN W HaXOXKICHUE
reOMETPUYECKUX BETUYHMH 10 00pa3aM Wil alropuTMam, MPUMEHSISI U3BECTHBIC METOIbI
IIPU PEUICHUU CTaHAAPTHBIX MaTeMaTHUYECKHUX 3a/1a4.

[IpumensaTe  mpocTeliiiue  TporpaMMHBIE  CpPeACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaUTH MpPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M >KU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[TpuMeHsTh Moy4eHHbIC 3HAHUS HA TIPAKTUKE: AaHAIM3UPOBATH PEabHbIC CUTYaIlUU
U TPUMCHATh W3YYCHHBIC IOHSATHS B IIPOIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHpOBaHHON TPOOJIEMbl, MOJEIUPOBATh peaJbHbIE CHUTYallMd Ha SI3bIKE
Tr€OMETPUH, HCCIIEA0BATh TMOCTPOCHHBIC MOJIEIN C HCITOJIB30BAHUEM TE€OMETPUUYECKHX
MOHATUH M TEOpeM, ammapara aiareOppl; pemaTh NMPaKTHYSCKUE 3aadyH, CBSI3aHHBIC C
HaXOXKIECHUEM TCOMETPUUYECKHUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosauyecTBo yacos
o/ HaumeHoBaHue pa3jie/ioB duaekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTebHbIE
H TeM IporpaMMbI Beero KoHTpoJibHbIE IIpakTHYeckue pecypeb
n padoThI padoThI
1 Brenenue B ctepeoMeTpuio 10 bubmuoreka [{OK https://m.edsoo.ru/1c209e37
[Ipsimble U TIOCKOCTH B
2 HPOCTPANCTBE, 12 1 bubnuoreka [IOK https://m.edsoo.ru/1c209e37
[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEN
3 HepHeHHHKyMpHOCTIZ 12 bu6mmoreka L{OK https://m.edsoo.ru/1c209e37
IPSIMBIX U IIJIOCKOCTEN
4 Y TIBI MEXTY IPAMBIMH 1 10 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
IJIOCKOCTSIMU
5 MHororpanHuKu 11 1 bu6mmoreka LHOK https://m.edsoo.ru/1c209e37
6 OO0BEMBI MHOTOTPAaHHUKOB 9 bu6mmoteka LHOK https://m.edsoo.ru/1c209e37
7 Hosropenne: ceuenns, 4 1 bubnnorexa LHOK https://m.edsoo.ru/1c209e37
paccTOsSHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KIIACC

HaumenoBanue KosimuecTBo 4acoB
No 1/ A31eJ10B 1 TeM K n DJIeKTpPOHHbIe (LM (pPOBHIe)
2 p Beero OHTPOJILHBIE PaKTHYeCKHe 06PA30BATETBHBIC PECYPCHI
NMporpamMmbl padoThI padoThI
1 Tena BpaieHus 12 bubnmoreka [{OK https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 5 1 bubnuorexa [{OK https://m.edsoo.ru/1c209e37
Bexkrops! u
3 KOOPJMHATHI B 10 1 bu6nuoteka LIOK https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHME,
4 obobmenne, 7 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
cHUCTEeMaTH3aIus
3HAaHUU
OBILIEE KOJIMYECTBO YACOB 33 3 0

110 ITPOTPAMME







AOKYMEHT NOANUCAH
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