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HOACHUTEJIbHASA 3AIIMCKA

Pabouas nporpamma yueGHoro kypca «I’ eoMerpus» Ga30BOr0 ypoBHS IS
oOywaromuxcst 10 —11 kmaccos paspaborana Ha ocHOBe ®eepanbHOrO
FOCYAapCTBEHHOIO 00PA30BATENHHOIO CTAHAAPTA CPEAHETO OOLIEro o6pasoBakiisi,
C  YYCTOM  COBPEMEHHBIX  MHPOBBIX  TpeGOBaHIA, NPEABABISIEMBIX K
MaTeMaTHIeCKOMY OOpa3sOBaHMIO, M TPAMIMH POCCHIACKOro oOpa3oBaHusi.
Peanusaums nporpammsr o6ecrieunBaeT oBJIaAeHNE KIHOUEBBIMI KOMIIETCHLIMSMH,
COCTAB/LIOIAMH  OCHOBY JUIfi CaMODasBHTHA M HCHPCPBIBHOTO 0OGpa3OBAHIA,
LEJOCTHOCTh  OOIIEKYJBTYPHOTO, JHMYHOCTHOTO M TO3HABATEIHHOIO pasBUTHS
JUYHOCTU OOYYArOIIUXCH.

HEJN N3VUEHUSA VAERHOT'O KVPCA

BaxxHocTh  yyeGHOro Kypca reomerpum Ha YPOBHE CpEIHEro o0mero
00pasoBanusi O0YCIIOBJIEHa NPAKTHYSCKON 3HAYMMOCTBHIO METANpPeAMETHBIX |
MPEIMCTHBIX PE3YIbTATOB OOYYEHHA T'€OMETPUM B HAINPABICHMH JIMYHOCTHOTO
pasBuThs  00yYaromuMXcs, (POPMUPOBAHUS (YHKIMOHATBHON MATeMATHYECKO
TPaMOTHOCTH, M3Y4CHHUS IPYTHX y4eOHbIX MUCUMIUIHH. PasButue y 06yqarommxcs
TNIPABUIILHBIX TPEJCTABICHUH O CYIIHOCTH M IPOMCXOXKICHHH TeOMETPHYECKUX
a0CTpakimii, COOTHOIIEHWH PEAIbHOTO U UJICATTBHOTO, XapakTepe OTPaKEHUs
MAareMaTHYeCKOA HAyKOW ABJEHMH M HPOLECCOB PEATbHOrO MHUpa, MeCTe
TCOMETPUM B CHCTEME HAYK M POJIM MATEMATUIECKOTO MOJCIMPOBAHHSA B HAYIHOM
MO3HAHUM 1 B NPAKTHKE CIIOCOOCTBYET YOPMUPOBAHHUIO HAYIHOTO MHUPOBO33PEHHS
YHAIUXCA, a TaKKe KauyeCTB MBINLICHUS, HEOOXOMMMBIX JUISl ajianTaiyyd B
COBPEMEHHOM OOIIECTBE.

I'eomerpust sBsiercs omHuM U3 Ga3oBBIX IPEIMETOB Ha YPOBHE CpEIHETO
obwiero 0o0pa3oBaHWs, Tak Kak OGECIIEYMBAET BO3MOIKHOCTD U3YYEHHUS Kak
AMCLATUINH CTECTBCHHO-HAYYHON HANPABICHHOCTH, TaK U TYMaHUTapHOIA.

Jlorugeckoe MbiuUIcHHE, (POpMUPYEMOE [IpY U3y4CHUM O0YyHarOLIUMUCH
TIOHATUIHBIX OCHOB T€OMETPHH H TIOCTPOCHHH LEMOYKH JTOTHUECKIX YTBEPKACHHI
B XOJC PEIICHHSA IEOMETPUYECKMX 3a/a4, YMEHHE BBIIBUTAaTh W OIPOBEPIraTh
TANOTE3bl HETOCPEACTBEHHO HCITOJIB3YIOTCSl TIPH PELIEHUH 3a7a4 eCTECTBEHHO-
HAy4HOI'0 LMKIIA, B YACTHOCTU U3 KyPea (PU3HKHU.

YMeHHE OPHEHTHPOBATHCS B [POCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JACTAX NEATENIBHOCTH 4esioBeka. OpHEeHTALMs 4Yea0BeKa BO BPEMEHU U
NPOCTPaHCTBE — HEOOXOIMMOE YCIOBUE €ro COLMANBHOrO ObITHS, ¢dopma
OTPAKCHIA OKPYKAIOMIETO MHPa, YCIOBHE YCMHCIHIHOIO MO3HAHWS W AKTHBHOIO
npeoOpa3oBaHusl  AEHCTBUTEIBLHOCTH. OnepupoBaHue  MPOCTPAHCTBEHHBIMH

obpasaMu 0GbeuHSET pasHble BBl y4eGHOH U TPYHOBOM JEATETbHOCTH,
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ABJIAICTCA OJIHUM U3 HPO(YECCHOHANBHO BAKHBIX KAYECTB, MO3TOMY aKTyalbHa
3a7a4a (POPMHUPOBAHUS y OOYYAFOLMXCS IIPOCTPAHCTBEHHOI'0 MBIIIJIEHAS KaK
Pa3sHOBHIHOCTH O0Opa3HOr0 MBINIIEHHS — CYIIECTBEHHOTO KOMIIOHEHTA B
TOATOTOBKE K MPAKTUIECKOH NEATEILHOCTH 10 MHOTMM HATPABJICHHUSM.
Lleas ocBoenus mporpammbl yueGHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHEe 00y4enus — o6meoOpazoBarenbHoe H OOIIEKYIbTYPHOE pa3BHTHE
o0y4aromuxcs  4epe3  OOECNEYCHHE  BO3MOIKHOCTH npuoOpereHuss  u
HCIIOJTB30BAaHUSA  CUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHMH U JEeHCTBHIA,
CHCLM(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIELIHOIO HPOAOJDKEHUs 00pa3zoBaHMs
1O CHCLHATILHOCTSM, HE CBA3aHHBIM C IIPUKIIAHBIM HCTIONB30BAHHEM F€OMETPHH,
Ilporpamma 1o reoMerpum Ha 6a30BOM YPOBHE IIpeJHA3HA4YeHa JUIs
00YHAIOLIMXCS CPERHEH IKOIBI, HE MCIBITHIBABIINX 3HAYHTEIEHEIX 3aTpyIHEHHUH
Hd ypOBHE OCHOBHOro o0uiero o0pasoBanus. Takum oGpasom, o0yyJaroiumecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOHTH OGIIME MATEMaTHUECKUE YMEHHS, CBS3aHHBIC
CO crnerm(uKoi reoMeTpun U HEOGXOMMMBIE JUIS SKM3HM B COBPEMEHHOM
obmectee. Kpome 3T0ro, oHM MMEOT BO3MOMKHOCTS U3YYHUTh FE€OMETPHIO OoJiee
11y0OKO, €CiM B JaIbHEHIIEM BOSHUKHET HEOOXOAMMOCIDL B FCOMETPUUECKUX
3HAHUAX B NIPOPECCHOHANBHOI IEATENBHOCTH,
Jloctiokenne nenm OCBOeHMS HpoOrpamMMbl  0GecHIeYMBACTCS peleHuemM
COOTBETCTBYIOIIMX  3aiad. lIpHOpHTETHBIMM  3ajadamMm  OCBOEHHS  Kypca
«I'coMeTpHi» Ha 6a3oBoM yposHe B 10—11 Kjiaccax sB/SEOTCS:
* (opmMHMpOBaHME IIpEACTABICHHUA O FEOMETPHH KaK dYacTH MHPOBOIA
KyJIbTYphI X OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAFOIMM MHUPOM;

* (opmupoBaHHE NpE/ICTABICHUS O MHOTOIPAHHMKAX M TENax BpaLIEHUs
KaK O BOKHCHILIHX MAaTCMaTHICCKHX MOJCIAX, MO3BOMSIONHX OMHCHBATS
1 M3y4aTh PA3HbIC SBJICHUS OKPYXKAIOIIEr0 MUPa;

e (opMMpOBaHME yMEHHA paclO3HABaTh Ha 4epTeKax, MOAENIX U B

peanbHOM MUpPE MHOTOTPaHHUKH U Tella BPACHNUS,
¢ OBJAACHHC MCTOJAMH PCHICHHA 38/ia4 Ha NOCTPOCHHA Ha H300PMKCHHAX
NPOCTPAHCTBEHHBIX (pUryp;

* (opMHpOBaHME yMEHHS ONEPHPOBATH OCHOBHBIMM TIOHSTHAMH O
MHOTOTpaHHHMKAX M TEJIaX BPAILECHUS U UX OCHOBHBIMU CBOHCTBAMH

e OBJAJCIIHE ATOPHTMAaMH  pellelHs  OCHOBHLIX  THIOB 33437
(opMupoBaHME  yMEHHS NPOBOJMTH  HECHOKHBIE  JIOKA3ATEIbHBIE
PacCyJICHUS. B XOJ€ PEIICHHS CTEPEOMETPUUYECKMX 3aJa4 M 3aia4 C
NPAKTHYECKUM COJIEPIKAHHEM,

° Pa3BHTHE  MHTEJUISKTYANBHBIX W TBOPYECKHMX  criocoGHocTeid
00y4arouMXcs,  TO3HABATENBHOM  AKTUBHOCTH,  HCC/IEIOBATENbCKHIX
YMEHUM, KPUTUIHOCTH MBILIICHUS,



e (popMUpOBaHHE (DYHKUIMOHAIBbHOM IPaMOTHOCTH, peJIEBaHTHOM
FCOMCTPUHM:  yMEHHE  pAClO3HABATh MPOSBICHUS IEOMETPUYECKUX
OHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX IKMIHEHHBIX
CUTYalliAX U TPU M3YYEHUH JPYrUX Y4€OHBIX IPEAMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (JOPMYJIMPOBATH HMX HA S3BIKE
FCOMETPHUM 1 CO3/1aBaTh FCOMETPUYECKHE MOJICIH, TIPUMEHSTH OCBOCHHDII
FCOMETPUMECKHMH ANIIapar Ui PEINEHHS IPAKTHUKO-OPHEHTHPOBAHHBIX
3a/1a4, UHTCPIIPETHPOBATh U OLICHUBATH IIOJIYYEHHBIE PE3YIIbTATHL.

OTaM4uTeNbHON 0COOEHHOCTBIO NPOrPAMMBI ABJIACTCH BKIIOYEHHE B Kypc
CICPCOMETPMM B HAyale €ro M3yYCHUs 3a1a4, pELUIAeMBIX HA YPOBHE
MHTYATHBHOT'O ITO3HAHUS, M ONPE/ICIEHHBIM 00pa3oM OpraHH30BaHHas paGoTa Hal
HHMH, 4YTO CHOCOOCTBYIOT pa3BHTHIO JIOTHYECKOIO U IPOCTPAHCTBEHHOI' O
MBILUICHS, CTUMYJIHPYCT POTCKAHWE MHTYMTHBHBIX HPOLICCCOB, MOTHBHPYET K
AQTbHEUIIEMY U3YUEHUIO TIPEIMETA.

ITpennourenue ormaércs HArJsITHO-KOHCTPYKTUBHOMY METOy OOY4YEHHs, TO
CCTh TCOPETHHECKHE 3HAHUA MMEIOT B CBOEH OCHOBE YyBCTBEHHOCThH IPEIMETHO-
TPAKTHHECKOH ACATENbHOCTH. Pa3sBHTHE NPOCTPAHCTBEHHbIX HOpCACTaBICHHN ¥
yHalUuXCcsl B Kypce CTEPEOMETPHM MPOBOJAMTCS 3a CYET pEIIEHHs 3aja4 Ha
CO3MAHME  NPOCTPAHCTBEHHBIX  00pa3soB M  3a4ad HAa  ONEPUPOBAHHE
NpOCTPaHCTBEHHBIMU 0Opazamu. Cosmanue o6Gpasa NPOBOAUTCA C Oropo Ha
HArJiAAHOCTD, & ONCpHpOBAHHC O00pasoM — B  yCHOBHAX OTBJCYCHHA OT
HarJIATHOCTH, MBICICHHOT'0 U3MEHEHHUS €10 HCXOIHOTO COIEPKAHMSL.

OCHOBHBIE COZIEPIKATEIBHBIC JTHHUH Kypca «I'eomerpun» B 10—-11 xmaccax:
«MHororpannukny, «[IpsMble U IIOCKOCTH B TIpocTpaHcTBey, «Tera BPALLCHUS»,
«BeKTOPbI H KOODAMHATH B IPOCTPAHCTES». POPMHPOBAHHE JOTHICCKHX yYMCHHIH
PaclpeNICACTCS HE TONBKO IO COAEPXKATENBHBIM JIMHUAM, HO W TI0 TOHaM
00y4eHus Ha yPOBHE CpPeHEro 06IIero 06pa3oBaHus.

Conepxanue 06pasoBaHus, COOTBETCTBYIOLIEE NPEAMETHBIM PE3yJIbTaTam
ocpoenms  paboueil nporpaMMbi, pacnpenenSHHLIM O rojaM o0y1eHm,
CTPYKTYPHPOBAHO TakuM 00pa3oM, 4YTOObI OBNAACHHE TreOMETPUYECKUMU
TIOHATHAMM 1 HaBBIKAMH OCYIIECTBJISIOCH TIOC/IEOBATENBHO M MOCTYIIATENBHO, ¢
COGJIFOACHMEM NPHUHIIAIIA IPEEMCTBEHHOCTH, 9TO0BI HOBBIE 3HAHMS BKIIOUYAIHCE B
O0IIYI0 CHCTEMY IeOMEeTPHUeCcKHX NpeACTaBIeHNH O0Yy4aromMNCs, pacnmpsas U
yrity6isist e€, o6pazyst POYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE

Ha usyyenue reomerpun orBoaurcs 2 vaca B Hexesno B 10 knacce u | uac B
Henemo B 11 kiracce, Beero 3a Ba roga oGydenus - 102 yueGHbIx daca.



COAEPKKAHUE YYEBHOI'O KYPCA
10 KJIACC

IpsMmere 1 nockocTn B npocTpancree

OCHOBHBIE ~ TIOHATHS  CTEPEOMETPHH. Touka, npsamas, mrocKOCTD,
npoctpancTBo. [lonsitue 06 axcuoMaTuueckom NIOCTPOCHUM  CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

Bsaumnoe pacmonoxenve npsamerx B NPOCTPAHCTBE:  TNepeceKarIuecs,
TapajlIeIbHbIC W CKpEIIMBAOmMecs npsmbie. [lapamienbHocTh MPAMBIX U
IUIOCKOCTeH B NPOCTPAHCTBE:  IapajlIelibHbIE IpsiIMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX HPAMBIX; MAPAIUIENBHOCTD MPAMOM M TUIOCKOCTH. YTJbI C
CORATIPARTEHHKIMY  CTOPOHAMM,  YION  MEXY  TIPSIMBIMU B TIPOCTPAHCTRE,
[MapannensHOCTS  MIOCKOCTEH: NapajuieJIbHBIE  TUIOCKOCTH, CBONCTBa
NapajiienbHbIX  miockocred. Ilpocreiimme npocrpaHcTBeHHDBIE ¢urypsr Ha
TIOCKOCTH: TETpasp, KyO, napajieNenumes; MoCTpOeHNEe CeYEeHMii.

[leprienTUKY IIPHOCTH TIPAMO# W TIOCKOCTH: NEPTICH/TUKYIISIPHBIE TIPSIMBIE B
TIpOCTPAHCTBE, TNpPAMBIE MapaUIe/bHble M MEPICHIUKYISAPHBIE K IUIOCKOCTH,
TIpU3HAK  NEPHICHANKYIAPHOCTH TpPAMOM M IUIOCKOCTH, TeopeMa o [IPSAMOI
TNEPIICHMKY IAPHOM [UIOCKOCTH. YTIBI B NPOCTPAHCTBE: IOl MEXy MpsAMOM H
IUIOCKOCTBIO.  JIBYITPAHHBIX  YrOJ.  JIMHEHHBIH yroa IBYTPaHHOrO yria.
IleprieH MKy IAp M HAKJIOHHBIE: PACCTOSIHHUE OT TOUKH 10 TUIOCKOCTHU, PACCTOSHHE
OT  MOpAMOH 0  IUIOCKOCTH,  TPOeKuMs  (GUryphl Ha  IUIOCKOCTS.
IleprieHaUKYISIPHOCTE  TUIOCKOCTEHH: NPU3HAK  MEPICHAMKYJISPHOCTH  JIBYX
miockocre. Teopema o TpEX neprneHauKynsapax.

Muororpannnku

ITonaTrie MHOrOrpaHHNKa, OCHOBHBIE 3JIEMEHTHI MHOTOI'DaHHMKA, BBITYKIIbIE
1 HEBBIITYKJIbIC MHOTOIPaHHMKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yronpuas
[IpU3Ma; I'paHu ¥ OCHOBAHMA NPHU3MBIL, NPAMas U HAKJIOHHAS TPU3MBI, GOKOBas U
IoJIHas IOBEPXHOCTH IPU3MBI. ITapannenenuner, IPSIMOYT OJIbHBI
TNapajiie/ienuie ] 1 ero cpokcrpa. Ilupamuia: n-yronpHas nmupamuia, rpaHd u
OCHOBAHWE NUPAMHABI; GOKOBas U MONHAS IOBEPXHOCTH MHPAMU/IBL MpaBWIbHAsA U
ycedCHHas rnMpamMuga.  ONEMEHTHI INPU3MbI M [HMPAMHEIBL. [IpaBuiibHBIE
MHOTOrPaHHMKU: TIOHATHE MPABMJIBHOIO MHOrOIDAaHHMKA; MPABHIbHAS TPH3MA U
NpaBUIIbHAA NTIPpAMU/IA; TPABUIIbHAs TPEYrojibHas INHpPaMHAA W TIPaBHIIbHbIHA
TeTpadap; kyb. Ilpencrasienne 0 mpaBHIBHBIX MHOTOTPaHHHUKAX: OKTadIp,
Aoaexasdap v ukocadap. CeveHus npu3Mbl | IIAPAMU/IBL.



CHMMETpUss B IPOCTPAHCTBE: CUMMETPHS OTHOCHTEIHHO TOYKH, MPIMOIA,
TUIOCKOCTH.  DNIEMEHTbl  CHMMETPHM B  ITHPAMHUJAX, napaJuiesienurne ax,
[IPaBUJIbHBIX MHOTOTPAHHUKAX.

Bbraucienne  371eMEHTOB  MHOrOrpaHHHKOB: pébpa, nmaroHamM, YIIIBL.
[lnomans OGOKOBOW MOBEPXHOCTH M IIOJNHOM IIOBEPXHOCTH TNIPAMOM TPU3MBI,
[UIOManh OCHOBAHMH, TeopeMa O OOKOBOM I[OBEPXHOCTH MPAMOL TIPU3MBI.
[Inomans GOKOBOI mOBEpPXHOCTH U TIOBEPXHOCTH TPABUIIBHOM IMHPaMM/IBL,
T€OpeMa o mromany yceuCHHod mupamunpl. I[loHsate 06 o6béMe. OGBEM
IHPAMU/IBL, [IPH3MBbI.

[lomoGubie Tema B mpocTpaHcTBe. COOTHOMIECHHS MEXIYy TUIOLIAISIMA
NOBEPXHOCTEH, 00bEMaMu 110[0GHBIX TEJT.

11 KJIACC

Tena Bpamenusn

[y apuaeckas IIOBEPXHOCTD, o0pazyroriue HUTHHAPUIECKOM
TIOBEPXHOCTH, OCh UMIMHAPUYECKON moBepXHOCTH. [lMaMHAp: OCHOBaHMS U
0okOBas TOBEPXHOCTH, OOpasyomas u OCb;, IUIOmaas OOKOBOM W MOJHOL
IIOBEPXHOCTH.

Konuueckas mosepxuocts, o6pasyromme KOHHIECKOM IIOBEPXHOCTH, OCh H
BEPIIMHA KOHNMECKOH ToBepXHOCTH. KoHyc: ocHoBaHMe n Bepumina, 06pasyromas
M 0Ch, mjomanab OOKOBOM ¥ TONHON NOBEPXHOCTH. Y CEYEHHBII KOHYC:
00pasyiolye 1 BHICOTA; OCHOBAHKS 1 GOKOBAS TIOBEPXHOCTS.

Cepa u wmap: nentp, paamyc, aumamerp; miomas NOBEPXHOCTU CQEPHI.
Bsaumnoe pacrionoxenue chepst u TUIOCKOCTH; KacarejbHas IUIOCKOCTh K cdepe;
IIOIAb CheEpHI.

H300paxkeHue Tes1 BpalmeHus Ha IIOCKOCTH. Passéprka 1uumHIpa u KoHyca.

KomOunanum Ten Bpamesus wu MHOTrOIpaHHUKOB.  MHOrorpaHHuk,
OIHMCAHHBIH OKONO cephr; cdepa, BIMCAHHAT B MHOTOIDAHHHK, HIH TEJO
BPALLCHHUA.

[Toustre 06 06bEMe. OCHOBHBIE CBOWCTBA 0OBEMOB TelL. Teopema 06 06bEMe
pAMOYTOJIbHOrO - Iapajiesiennesia 1 ciaeacreus u3 Heé. OObEM LMIMHApA,
KoHyca. O0bEM mapa M wiomais cepsoi.

lonoGubic tena B mpocipascTse. COOTHOLICHHSA MEKAY IUIOHIaAME
NIOBEPXHOCTEH, 00BbEMaMH 110 JOOHBIX TEI.

Ceuennst mwmHapa (napamwienbHO u NEPICHAUKYJIIPHO OCH), CEYECHMSI
KOHyCa (Mapajuie/lbHOe OCHOBAHHMIO M HPOXOJSIIEE depe3 BEPILMHY), CEYCHUS
niapa.

BexTopsbi 1 koopauHATHI B IPOCTPaHCTBe



Bekrop Ha nockoctv u B npoctpancTse. Cl0KeHHE 1 BHYUTAHME BEKTOPOB.
YMHOKEHHE BEKTOpa HA YKCIO0. PasjioxkeHne BEKTOpPA M0 TPEM HEKOMILTAHAPHBIM
Bekropam. IlpaBuno mapamnenemumena. Pemenue 3a7a4, CBSA3aHHBIX C
NPUMCHCHUEM  IpaBUIl  IEHCTBUA ¢ Bekropamu. [IpsAMOyroisHas —cucrema
KOOPMHAT B NpOCTpaHcTBe. KoOpiauHarel Bekropa. IIpocTeiimme 3amaum B
KOOp/mHaTaX. Yroa Mexay BekTopamu. CKamspHOe TIPOU3BE/IEHHE BEKTOPOB.
Bbruricienue yriioB Mexay npaMbIMA M TTOCKOCTSIML KoopaunarHo-BekTOpHSIit
MCTO/I IIPY PEIICHUHU M€OMETPUYECKHX 3a/1a4.



IVIAHUPYEMBDIE PE3YJIbTATHI
JUMYHOCTHBIE PE3YJIBTATHI

JlrunocTHEIE  pe3ynmTaTH  OCROEHmS nporpaMMer  yaeOHOro mpenmera
«MaremaruKa» XapakTepHu3yIOTCs:

I'paskaanckoe BocnuTanne:

C(HOPMHUPOBAHHOCTBIO IPAXKIAHCKON TTO3HIHH 00y4aromerocs Kak akTHBHOI'O
¥ OTBETCTBEHHOrO 4NIEHA POCCHHCKOrO  0OIIECTBA, TPeNCTABNEHWEM o
MaTeMaTHYeCKUX OCHOBAX ()yHKIIMOHMPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUIA,
NpONeNyp TrpaKAaHCKoOro oOuwecTsa (BHIGOPBI, OOPOCHl U np.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBHM C HX
DVHKIMSIMY ¥ HaRHAYeHmeM.

IlaTpuoTHYecKkoe BocnATaAHHE:

COPMUPOBAHHOCTBIO POCCHIICKOIM MPaXkIAHCKOL HJCHTUIHOCTH, YBOKEHUS K
HIPOIIOMY M HACTOALIEMY POCCHICKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSM POCCHICKUX MATEMATUKOB M POCCHICKOM MATEMATHYECKOH THKOBL.
K HCIOIB30BAHMIO ITHX JOCTIKEHHH B JPYrMX HayKaX, TEXHOJOTHSX, cepax
3KOHOMUKH.

JlyX0BHO-HPaBCTBEHHOr0 BOCHHTAHMS:

OCO3HAHHUEM IVXOBHBIX LIEHHOCTEHM DPOCCHICKOTO Hapona:
COPMHUPOBAHHOCTBHIO  HPABCTBEHHOTO  CO3HAHHS, JTHYECKOrO IIOBE/ICHUS,
CBA3AHHOTO C MPAKTUYECKMM NMPUMEHEHHEM JOCTIKEHUM HAYKH U AESTeIbHOCTHIO
YH4EHOr0; 0CO3HAHHEM JIMYHOI0 BKJIA/A B IOCTPOEHHE YCTOHIMBOrO Oyayero.

JCTeTHYECKOEe BOCIIUTAHHE:

ICICTHYCCKUM  OTHOLICHMEM K MHPY, BKJIHOYas ICTCTHKY MaTeMarduecKux
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, peLIeHui, pacCyXICHUI,
BOCTIDHMMYHMBOCTBIO K MATEMATUIECKUM aCHEKTaM PA3JIMYHbIX BUIOB HCKYCCTBA.

DusuvecKkoe BOCHHTAHNE:

COPMHPOBAHHOCTHIO YMCHHS TPHMCHATh MATCMATHYCCKHC 3HAHHS B
MHTEPECAxX 3/10pOBOro U 0€30MacHOro o6pasa U3HU, OTBETCTBEHHOI'O OTHOIICHHS
K CBOEMY 3/10pOBBIO (340pOBOE MUTaHUE, COANAHCHPOBAHHBIM PEXUM 3aHATHH 1

OT/IbIXa, peryisipHas ¢usuieckas AKTUBHOCTB); ¢usudecKkoro
COBCPIICHCTBOBAHFA, pH SAHATHAX CHIOPTHBHO-03 A0POBHTCIbHOMN
JESITEbHOCTHIO.

TpynoBoe Bocinranne:

TOTOBHOCTBIO K TPYAy, OCO3HAHMEM LIEHHOCTH TPYIONFOOWS;, WHTEPECOM K
PasIEMHBIM - cpepaM  NpodecCHONANLHON  ACATCNBLHOCTH,  CBAJAHHLIM  C
MAaTeMaTHKOW W €€ NPHIOKEHUAMH, YMEHHEM COBEpINATh OCO3HAaHHLIN BHIGOP
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Oynymieit npodeccum ¥ peajiM3oBBIBATH COOCTBEHHBIE IKH3HEHHBIE IUIaHBI;
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MareMaTHdeckoMy OGpa3OBaHMIO W
CaMO0OpPa30BaHMI0 Ha NPOTSHKEHHH BCEH KU3HU, TOTOBHOCTBIO K AKTUBHOMY
y4acThio B PEIICHHH NPAKTHYECKHX 3a/ia4 MaTeMaTHIeCKON HaTPABIEHHOCTH.

IKOJIOTHUECKOE BOCIHTAHHE:

COPMUPOBAHHOCTBIO HKOIOTHYECKOI KYJIbTYPbI, TIOHUMaHHEM BJIHSHUS
COLMATHHO-OKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE MPUPONHON M COMMATbHOM
CPClIbl,  OCO3HAHMEM  I00ATBHOrO  XapakTepa JKOJIOTHYECKHX —MPOGIeM:
OPUCHTALMEH HA [PUMEHEHHE MATEMATHYECKUX 3HAHMIA JUIs peulieHus 3ajgay B
00IaCTH  OKPY’Kalomiell Cpebl, IUIAHHPOBAHMS HOCTYIIKOB M OIEHKH HX
BO3MOKHbIX MOC/IEACTBUM 711 OKPYIKAOLIEH CPEIb.

IlennocTH HAYYHOr O NO3HAHMS:

CPOPMUPOBAHHOCTHI) MUPOBO33PEHHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  Da3sBUTHA HAyKM ©  OOWIECTBCHHOM NPAKTUKW, TMOHUMAHHEM
MaTeMaTHYeCKOH HayKdW Kak C(Ephl YeIOBEYECKOH AESTENbHOCTH, JTANOB e&
Pa3sBUTHS W 3HAYUMOCTH Ui Pa3sBUTHS LUBMIIM3ALMH, OBJIAJCHUEM S3BIKOM
MAICMATUKI M MATCMATHYCOKOM  KYJIbTYPOH KdK CPEACTBOM I[I03HAHHS MHpA,
TOTOBHOCTBIO OCYIIECTBIIATL IIPOCKTHYH) M HCCIENOBATENBCKYIO JESTEIBHOCTD
VH/IMBHU/IyaJIbHO U B TPYIIIIE.

METANPEIMETHEIE PE3VILTATE!

MeranpeqMerHbie pe3yabTaThl OCBOSHHUS IporpaMMbl  y49e0HOro npeamera
«Maremaruka» XapakTepu3yrTCs OBJIAZICHHEM YHUBEPCATbHBIMU
NOSHA6AMENbHYIMU  OCUCHMBUAMI,  VHUBEDCANOHOIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCANLHBIMU PeSYNIAMUBHBIMU OeiicEUsMiL.

1) Vwusepcanonvie  nosnasamenvuuie oelicmeusi,  obecnevusarom
opmuposanue 6a306bix KOSHUMUBHBIX npoyeccos ooydalowuxcs (oceoenue
MEmO008  NO3HAHUSL  OKDYIICAIOWe20  Mupa; NpUMeHeHue  J102U4ecKux,
uccne0oeamenvCkux onepayuii, ymenuii pabomame ¢ uHgopmayueii).

basosbie jioraueckue aelicTBus:

* BBIABJIATH ¥ XapaKkTePU30BaTh CYyLICCTBEHHBIE PU3HAKA MATEMATHIECKUX
00BEKTOB, MOHATHH, OTHOLICHUH MEXIY MOHATHIMY: (hopmyuposars
ONPEICICHUS  NIOHATHH;  yCTAaHABJIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIACCU(PUKALMY, OCHOBAHMSA U 0GOGIIEHHS U CPaBHEHUSI, KPUTEPUH
IPOBOAUMOTI0 aHAJIM3A,

* BOCIPMHHMATh, (OPMYTHpOBaTh ¥  MpPeoGPA3OBHLIBATH CYX/ICHHUS
YTBEPAUTCIIbHbIC W OTPULIATE/IbHbIC, €IMHUYHbIC, YACTHBIE M OOLIME;
YCIIOBHBIE;



® BbUB/DITD  MATCMATHMECKMC — 3aKOHOMEPHOCTH,  B3aMMOCBN3M W
NPOTHBOpeYHsi B (paKTax, MAHHBIX, HAGMIOAECHUSIX U YTBEPKIACHUSIX,
fpe/uiaratb  KPUTCPMM I BBIABJICHUS  3aKOHOMEPHOCTEH U
IIPOTHUBOPEUMIA;

* ACHarh> BAIBOABI ¢ WCIONB3OBAHHCM 3aKOHOB JIOTHKH, ACAyKTHBHBIX H
MHAYKTHBHBIX YMO3aKTIOYCHHUI, YMO3AKIIFOUEHHI 110 aHAJIOTUH,

e IIPOBOJUTH CaMOCTOSITEJIBHO  JIOKA3arelibCcTBA  MAaTeMaTMYeCKUX
YTBEPXKICHUH (PSAMBIE M OT MPOTHBHOIO), BHICTPANBATE apryMeHTaIuIo,
HPHBOAHTD TPHMCPbI H KOHTPIPHMCPbI, GOGOCHOBBIBATH COGCTBCHHBIC
CY>KJICHHS U BBIBOIbI;

 BbIOMpaTh cnoco6 peweHus ydeGHOM 3anaun (CpaBHUBATH HECKOIBKO
BAPUAHTOB pEIICHHs, BHIOMPaTh HaubojIee TMOAXOAMIIUN ¢ Y4ETOM
CaMOCTOATEILHO BbIACICHHBIX KPHTCPHEB).

ba3zoBbie neciienoBarebeKkue AeiicTBUS:

* HCHOIB30BATh BONPOCH! KaK MCCIICIOBATENECKHI HHCTPYMEHT TO3HAHHS
(opmynupoBars Borpocsl, (uxcupyromue nporuBopeune, npobaemy,
YCTAHABRIMBATL  HCKOMOS M JiaHHOe, (OPMHPOBAaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOKO TTO3UIUI), MHEHHE,

e IIPOBOJUTH CaMOCTOSITEIIHHO CILUIAHMPOBAHHBIH OKCIEPUMEHT,
UCCIIC/IOBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MareMaTHYeCKOro
00BEKTA, ABNEGHMS, NPOUECCA, BHISBACHMIO 3aBHCHMOCTEH MEXTY
00bEKTaMH, SIBJICHHSAMH, IIPOIIECCAMT,

¢ CamOCTOATENBHO (hOPMyIHPOBaTH 0GOOIIEHHUS U BHIBOIBI TI0 pesyibTaram
NPOBEAEHHOTO HAOIIONCHUS, WCCIIEIOBAHMS, OIECHUBATD JOCTOBEPHOCTH
TIONTYYEHHEIX PEe3yILTATOR, BRIROJIOR ¥ 0G00HIeHMiT:

* TpPOrHO3MPOBAaTh BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAKKE BHIABHIaTh
NPEATONIOKEHHS O €0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

PaGora ¢ nndopmanmueii:

* BHSBRIATE JIeGUuTH UHAOPMATIY, TAHHKX, HEOOGXOTUMEIX NS OTRETA
Ha BOTIPOC U UIS peIICHHS 3a1a4H,

e BbIOMpaTh HMHPOPMALMIO W3  WCTOYHUKOB pa3jId4HBIX  THIIOB,
aHAIM3MPOBATh, CHCTEMATU3UPOBATH M MHTEPIPETHPOBATH MH(OPMALIHIO
PATAIHBIX BUNOB U (hOpM TIpencrapneHus;

* CTPYKTYPHMPOBATh HH(OPMALKIO, NPEJCTABIAT €& B PA3IHIHBIX dopmax,
WUIOCTPUPOBATH rpauvecKH,

e OLICHUBAThH HaAEKHOCTD UH(pOpMaIHH 1o CaMOCTOSITEJIHHO
chopMYITHDOBAHHBIM KDUTEPHSIM.

2)  Vuusepcanvnvie  KoMmynukamuenvie Oeiicmeus, obecnewusaiom

CRHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB obyuarowuxcs.

10



O0menue:

BOCHIDHHMMATh M (JOPMYNIMPOBATH CYMJIEHHS B COOTBETCTBHUH ¢
YCIOBHAMH W LENAMH OOIUEHHUS; SCHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO
TOYKY 3pCHUS B YCTHBIX W IMCHMEHHBIX TEKCTAX, JIABaTh MOSCHEHMS MO
X0y pELUCHUS 3a/1a4H, KOMMEHTHPOBAT HOyY€HHbI Pe3yIbTAaT;

B X0/I¢ 00CYKIE€HUS 3a1aBaTh BOPOCHI I10 CyHIECTBY 00CYKAaeMOii TeMBbI,
NPOGNIEMEI, PELIAEMOM 33/1a4H, BHICKA3BIBAT HJICH, HALICICHHBIC HA TIOUCK
PCIICHUA;  COTIOCTAB/IATE CBOM CYXKUCHUS C CY)KACHHUSAMH JOpyrux
YHACTHUKOB uajiora, oOHApYKUBATh PA3IMYUE M CXOACTBO MOSHIWIL B
KOPPEKTHOH (opme GopMyIHPOBATH pa3HOIIACHS, CBOH BO3PaKEHUS,
NpE/CTaBIATe  pe3yJbTaThl  pEIIEHHS  3ajauw, IKCIIEPUMEHTA,
HCCICNOBAHMSA,  TPOEKTA;  CaAMOCTOATENIBHO  BHIGHpATH ¢popmar
BbICTYILICHMA € Y4ETOM 3a/a4 PE3CHTALMN M 0OCOOCHHOCTE ay AMTOpUM.

Corpyannuectno:

3)

NOHMMATk W MCHOJIB30BAaTh  NPEMMYINECTBA  KOMAHAHONH
MHMBUYalbHOM pabOThI K PEIeHUH yaeGHbIX 3a1a4; IIPUHUMATD LIEJb
COBMCCTHOW [CATC/IBHOCTH, IUIAHHPOBATh OPIaHM3AIIIO COBMECTHOMN
paboThI, pacripesensTs BUIBI paGoT, AOroBapuBarThCs, 00CyKaaTh Iporece
U pe3yabTat paboTsl; 06001aTh MHEHHS HECKOIBKHIX TOACH;
yHacTBOBATh B IPYNIOBBIX (hopmax paGoTsi (06CyKaEHNUS, OOMEH MHEHUA,
(MOSTOBBIC IITYpMbl» W HHBIC), BBHINONHATH CBOIO HacTh paGoOTHi ©
KOOpAMHMPOBATL CBOM JIECHCTBHS C JPYIMMH YI€HAMH KOMAH/IbI:
OLCHHBAThL KAYECTBO CBOCTO BKJIaka B OONIMIT MPOIYKT MO KPUTEPHsM,
ChOpMyYITUPOBAHHBIM YUACTHUKAMM B3aHUMOICHCTBISL

Ynusepcanvhivie  pecyammugiivie oeticineus, obecneyusaiom

popMuposane CMbICIOSbIX YCMAHOBOK U ICUSHEHHBIX HAGBIKOS JNUYHOCIU.
Camoopranusanusn:

COCTaBJIATL IIaH, AJITOPUTM PEIICHHUs 3a1a4H, BRIGHPATh CIOCOO pereHus
¢ yH4CTOM HMCIOBIHXCA POCYPCOB H COGCTBCHHBIX BOSMOKHOCTCH,
apryMEHTHPOBATH M KOPPEKTUPOBATH BAPUAHTHI PEILEHHI ¢ YUETOM HOBOM
UH(pOpMAIIHH.

CamokoHTpPOJIB:

BIQACTD  HABLIKAMH  [IO3HABATCAbHONW  PCPUACKCHHM KAk  OCO3HaHWsL
COBEPUIACMBIX NEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIbTATOB;
BIQAETh  CHOCOOaMH  CaMONPOBEPKH, CaMOKOHTPOJISI ~ TIporecca U
pe3yJibTaTa peieHUs MaTeMaTHIECKOM 3a1auu;

HPCABHACTD TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYTh HPH PCHICHHH
3a/la1¥, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTh HA OCHOBE HOBEIX
OOCTOSTENBCTB, IAHHBIX, HAWICHHBIX OIIHOOK, BBISBIICHHBIX TPYOHOCTEH;
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°® OUCHHBATL COOTBETCTBUE pe3yjibTara LEIH M YCJIOBHAM, OOBICHSTH
MPUYUHBL TOCTHXKCHHS MM HEIOCTIKEHMS PE3YIIBTATOB JESTEeNbHOCTH,
HAXOMUTH OIIMOKY, 1aBaTh OLEHKY NPUOGPETEHHOMY OIIBITY.

HPEMETHDBIE PE3YJIbTATHI
10 KIIACC

OrnepupoBarh NOHATHSIMU; TOYKA. NIPSIMAas. TUIOCKOCTb.

IIpuMeHsTh aKCHOMBI CTEPEOMETPHMM M CHENCTBHS M3 HHX OpH PELUCHUN
TFCOMETPHYECKUX 3a/aY.

OmnepupoBath IOHATUAMMU: TTAPALIETLHOCTD U HEPIEHAUKYIIPHOCTh TIPSIMBIX
U THIOCKOCTEH. '

Knaccuduuupoars B3aumuoe pacrionoxene OPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBats NOHATUAMM: JBYTpaHHBIH Yrojl, IrpaHd JBYIPaHHOTO VIJIa,
pebpo ABYrpaHHOrO yria; TUHEHHbI Yron ABYTpaHHOrO yrjia, rpamycHas Mepa
ABYTPAHHOIO yIJia.

OnepupoBarh TOHATHAME: MHOI'OTPAaHHUK, BBIITYKIIBIH M HEBBITYKJIbIiA
MHOTOTPAHHHK, 5JIEMEHThl MHOTOIPAHHHUKA, NPABUJIBHBINA MHOIOIPaHHIK.

PacnioznaBath OCHOBHBIE BHIBI MHOIOrpaHHUKOB (IIMpamMuIa, MNpHU3Ma,
TPAMOYTOJIbHbIH TapaLICHEnnIic, Kyo).

KnaccupummpoBars  MHOrorpanmmkm, BbIOMpas ~ OCHOBAHUA  JUId
KlIacCH(puKamy  (BBIYKIBIC M  HEBBITYKIIBIE MHOTOTPaHHHUKH, IIPABHIIbHBIC
MHOTOTPAHHHUKH; TIPSMbIC 1 HAKJIOHHbIE TIPU3MBI, TapasLIeIIeTTHIIE/IbI).

OniecpHpoBaTh HOHATHAMIL CCKYIHas IIOCKOCTD, CCHCHHC MHOTOTPAHHHKOB.

OOBSCHATH NPUHLIKIIBI TIOCTPOCHHUS CCYEHMIA, HCII0JIb3YysI METO/T CIIEIOB.

CTpouTs  cedeHWss MHOTOTPAaHHHKOB METOIOM CJICJIOB,  BBINOJIHSATH
(BBIHOCHBIE) ILIOCKHE YEPTEKH W3 PUCYHKOB NIPOCTBIX OOBEMHBIX (Guryp: Bus
CBEpXY, ¢OOKYy, CHIMBY.

Pemars 3aaun Ha HAXOXKIEHME PCOMETPUYECKUX BEIUYUH 110 00pasiam uim
AIFOPUTMAM, TPUMCHAS M3BECTHBIC AHAIMTUYECKHE METOAbl TMPU  PEIICHUM
CTaHIapTHRIX MAaTEMATHIECKUX 3a]1a4 Ha BBIYMCICHHE PACCTOSHUN MEXITy JBYMSI
TOUKaMu, OT TOYKM 10 nOpaMol, OT TOYKH [0 IUIOCKOCTH, MEXITY
CKPEUIUBAIOIIUMUCS MPAMBIMHU.

Pemmars 3a1aum Ha HAXOXK/IEHHE TEOMETPUYECKUX BEIUUHH TI0 oOpasiam miu
AIrOPUTMAM, TPHMCHSS H3BECTHBIC AHAIMTUYECKHE METOABl INPH pPEINeHHH
CTAHJAPTHBIX  MATEMATHHMECKMX 32784  HA  BBIYMCICHHE YIVIOB  MEXY
CKPCUIMBAOIMMUC  [IPAMBIMH, ~ MEXIY TPSAMOM M IUIOCKOCTBIO, MEXAY

IUIOCKOCTSAMH, BYTPAHHBIX YIJIOB.
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Boraucisits 00bEMBI M IUIOMAAN MOBEpXHOCTEMH MHOI'OIPaHHUKOB (ITPH3Ma,
[HMpaMuJa) C NPUMEHEHHEM (OPMYJT, BBHIMHCIATh  COOTHOMICHMS MEXY
TUIOM@AIMHU IIOBEPXHOCTEH, 00bEMaMH MOJ0OHBIX MHOTOIPAHHHKOB,

OnepupoBars NMOHATHAMH: CHMMETpHs B TIPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTL CHMMETPHM; LIEHTP, OCh U IUIOCKOCTh CHMMETPHH (JUI'YpBL.

Mssnekarb, mnpeoGpasoBbiBath U MHTCPIIPETUPOBATE WHPOPMALUIO O
MPOCTPAHCTBCHHBIX M€OMETPHYECKUX (HIypax, MPEACTABICHHYIO Ha qeprexax u
pPHUCYHKaX.

Ipumensts reomerpudeckue (axrbt s PELICHHUS.  CTEPEOMETPHYECKUX
3a/1aq, NPENOAratoIHX HECKOJIBKO MIAroB PEIeHHUs, eCIH YCIOBHS IPUMEHEHUS
3a/1aHbI B ABHOI (hopme.

Ipumenste  mpocreifme  mporpammubie CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAHUOHHBIC CHCTEMBI IPH PEILICHIN CTEPEOMETPHYCCKIX 3414,

IlpuBomuTe NpHUMEpHl MaTeMaTHYeCKuX 3aKOHOMEPHOCTEH B mpHUpoOHE WU
KU3HHM, PACIIO3HABATh TIPOSBICHUE 3aKOHOB TE€OMETPHHU B HCKYCCTBE.

IIpuMensTh TONyYeHHBIE 3HAHMS Ha NPAKTHUKE: aHAIM3UPOBATh pealibHbIC
ChTyaiiuki W TPHMCHATD H3YYCHHBIC MOHATHA B MPOLIECCE MOMCKA pELICHIS
MaTeMaTUIeCKH  CHOPMYIMPOBAHHONW HPOGIEMSI, MOJCIIMPOBATh  PeajibHbIC
CHTyallii Ha  s3bIKE TCOMETPHH, WCCIENAOBATH TOCTPOCHHBIE MOJETH C
HCIIONIB30BAHMEM TeOMETPUIECKUX MOHATHI M TEOpeM, anmapara aare6psl; pemars
TPaKTHHCCKHC 3a/ia4H, CBA3AHHDIC ¢ HAXOKICHHCM I'COMCTPHICCKHX BC/IHYHE.

11 KJIACC

OniepupoBarh MOHATHAMK: [ATHHAPUYECKAs: TMOBEPXHOCTh, 06pasyromue
UWTMHAPUIECKOM — NOBEPXHOCTH,  LWIMHAP,  KOHMYECKAS ITOBEPXHOCTb,
00pasyromue KOHHIECKOH TIOBEPXHOCTH, KOHYC; Cpeprdeckast IoBEpXHOCTb.

Pacriosnasars Tena Bpamenus (mmnp, KOHYC, c(epa u map).

OOBACHATS CIOCOGHI MOTYYEHH S TEJT BPAIECHNS,

Knaccudummposars B3auMHOe pacrionoxenme cepsl U II0CKOCTH.

OneprpoBarh MOHATHAMM: IAPOBOI CErMEHT, OCHOBAHE CErMEeHTa, BBICOTA
CCMCHTA; MIAapOBOW CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS,  BHICOTA IIAPOBOT0 CJIOS,
HIapOBOM CEKTODP.

Berauciare  00béMBI M ruIOLIAH NOBEPXHOCTEH Tel  BpallleHHs,
FCOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYyL.

OmnepupoBarh TOHATHAMA: MHOTOIDAHHHK, BIMCAHHBIA B chepy wu
OINHMCAHHbIA OKONO cepsl; cepa, BIHMCAHHAS B MHOTOTPAHHMK WM TEJO
BPaLL{CHM.
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BBIYUCIIATE COOTHOIWIEHUS MEXTY ILIOMAAIMU HNOBEPXHOCTEN U 00BEMAMU
MIOXO0OHBIX TEJI.

M3obpaxars u3yyaemble (GUrypsr ot PYKH M C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBINOJIHATD (BBIHOCHBIE ) IIOCKHE YCPTEHKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
uryp: Buz cepxy, c6oky, CHU3Y, CTPOUTD CEYCHUS TEJl BPAICHUS.

M3sniekarb, wuHTEpHIpETHPOBATH W NpeoOpasoBbIBaTh  UH(POPMALHIO O
NPOCTPAHCTBEHHBIX €OMETPHYECKUX (PUrypax, IpecTaBlIeHHYI0 Ha YepTexax M
PHCYHKaXx.

OnepupoBars NOHATHEM BEKTOD B IIPOCTPAHCTBE.

Boimonuare  pelicteus  cnoxenus BCKTOPOB, BBIYHUTAHUS BEKTOPOB M
YMHOXKCHHS BEKTOpA HA 1MCII0, OOBSCHSATD, KAKHMU CBOMCTBAMYU OHHM 061aaIOT.

HIpHMEHSTH TPABIIIO Mapasiic/ICTHiie/a.

OrniepyupoBarh MOHATUSIME: JEKAPTOBbI KOOpAMHATHI B POCTPAHCTBE, BEKTOP,
MOIYJIb BCKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yroll MEXTY
BEKTOpamu, CKaIIpHOE IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC 1 KOMILTaHAPHBIE
BCKTOPBI.

Haxomurh cymMmy BeKTOpOB 1M IIpon3BeeHme BEKTOpA Ha YHCIIO, YTOJI MEXKLY
BCKTOpamH, — CKalpHOC TPOM3BENCHHE, pACKIAJbIBATh BEKTOP 110 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a1aBaTs IOCKOCTD YPABHEHHEM B ACKAPTOBOH CHCTEME KOOpAHHAT.

Ilpumenats reomerpuueckue (axtol uis PCUICHUS CTEPEOMETPUYUECKUX
3ajiat, TMpeAoIaraloX HECKOJIBKO 1IAroB PEIIeHHMs, eC/IU yCIOBHS MPHUMEHEHHS
3a[IaHbl B SIBHOH (opme.

“CIIATH NMPOCTCHINME IeOMETPHUECKHE 33/[auH Ha HpHMEeHeHHe BEKTOPHO-
KOOPJMHATHOIO METO/A.

Pemars 3anauy Ha 0KA3aTeNbCTBO MATEMATHYECKMX OTHOUICHME 1
HaXOKICHUC rCOMCTPUMECKUX BEJIMYMH 10 00pa3LiaM MM alrOpUTMaM, IPHMEHSIs
H3BECTHBIC MCTOIL! NIPH PEHICHHMH CTAHJIAPTHBIX MATEMATHYECKHX 32,14,

IIpumensaTs  mpocreiiie  nporpammesie CpEACTBA M 3JICKTPOHHO-
KOMMYHHKALIMOHHBIC CUCTEMBI TIPH PELIEHHH CTEPEOMETPUYECKHX 3a/1ay.

[IpuBoAUTS TPHUMEPHI MaTEeMaTHYECKHX 3aKOHOMEPHOCTEN B MPHUPOJE U
HUIHM, PACTIOIHABATE IPOFRIICHUE 3AKOHOR TEOMETPUM B UCKYCCTRE.

IIpUMEHATh TOTyYEeHHbIC 3HAHMS HA MPAKTHKE: aHAJIM3UPOBATh peajbHBIE
CHTyallMd W TIPUMCHATh M3YYCHHBIC IOHATHS B IIPOLECCE IOMCKA pEIICHUS
MaTeMaTHIecKu  CopMyIMPOBAHHOM  TPOGIEMBI, MOJEIUPOBATH peaibHbIe
CUTYallml WA S3RIKEe  TEOMeTPHW, WCCTEeNORATR  TIOCTPOEHHKE MOMEenu ¢
HCTI0/Ib30BAHNCM ICOMETPHYECKHX MOHATHI M TEOpEM, ammapara anreOpsl; pemarsb
[IPAKTUICCKUE 3a/1a4M, CBA3aHHBIC C HAXOXKICHUEM FeOMETPHIECKUX BETHYHH.
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TEMATHYECKOE ILIAHUPOBAHUE

10 KJIACC
Konnuecrso uacos
Ne HaumeHoBanue pasnesios u em
Konrpoabueie
n/n MPOrPAMMBbI Beero
padoThI
1 Bsenenue B crepeomerpuio 10
) [IpsimMbie v nuockocTr B mpocTpancTBe. 1 |
HapauienbHOCTs NPAMBIX 1 WIOCKOCTEH
3 lleprien Ky IsSpHOCTL NPSAMBIX 1 12
TUTOCKOCTEMH
4 YTiib MEXY TIPSAMBIME H IUIOCKOCTSAMM 10 1
3 MHororpasHakH 11 1
6 O6BEMBI MHOTOrpaHHHUKOB 9 1
7 IlosTopenwue: ceuenus, paccTosuus 1 yIJIBl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5
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11 KJIACC

KosnyecTBo yacon
HaumenoBanue pa3aenos u tem
Ne ni/m Konrtposbubie
NPOr paMMbI Bceero
paboTnbi
1 Tena Bpauenus 12
2 O6bEMBI TEN 5 1
3 Bekrops! u koopauHaThl B mpocTpaHcTse 10 1
4 llosTopenue, 0bobmeHue, 7 1
CUCTEMATU3ALIMS 3HAHUIH
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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