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IHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yueOHoro Kypca «I'eomeTrpus» 6a3oBoro ypoBHs st oOydaromuxes 10 -11
KJIacCOB paszpaboraHa Ha ocHoBe PDenepanbHOr0 TOCYJApCTBEHHOTO O0pa3oBaTEIbHOIO CTaHIApTa
cpenHero ooéumiero o0pa3oBaHMs, C YUETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHMIA, MPEIbSIBISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa30BaHUIO, U TPATUIUN pocCHilckoro oOpas3oBanus. Peanmmzamusi mporpaMMel
O6€CH€‘~II/IB21€T OBJIAICHUC KIIIOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaAMOPAa3BUTHUA U
HENPEpPBIBHOIO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYJIbTYpPHOIO, JIMYHOCTHOIO U II03HABATEIHHOTO
Pa3BUTHUSA JTUYHOCTH OOYUAIOIIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca reOMeTpHUH Ha YPOBHE CpPEIHEro o0Iero oopa3oBaHMs 00yCIIOBIEHA
IPAKTUYECKOM 3HAYMMOCTBIO METAlpPEAMETHBIX M IPEAMETHBIX PE3yJIbTaTOB OOYYEHHUs I'€OMETPUHU B
HalpaBI€HUU  JIMYHOCTHOTO  pa3BUTHUA  oOywarommxcsi,  (GopmupoBaHus  (YHKIMOHAJIBHON
MaTEeMaTH4YeCKONM IPaMOTHOCTH, M3Y4YEHMs JPYTUX Y4eOHBbIX AMCUMIUIMH. Pa3zButue y oOyuwaromuxcs
NPAaBUJIBHBIX TIPEACTABICHUH O CYINIHOCTH M TPOMCXOXICHUH TE€OMETPHUECKUX aOCTpaKIIHi,
COOTHOILIEHUM PEAJIBHOTO M HJEAIBHOIO, XapaKTepe OTPaKCHMsI MAaTeMaTH4YE€CKONW HAyKOW SIBJICHUHN U
IIPOLIECCOB  PEAIbBHOTO MHpa, MECTE€ TIEeOMETPUM B CHUCTEME HAyK M pOJUM MaTeMaTUYECKOro
MOJICIIMPOBAaHUSI B HAay4yHOM IIO3HAHWU M B MPAKTHKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUALINXCS, a TAKXKE KAUYECTB MBIIIUICHUS, HEOOXOAMMBIX JJISl a/IalTAllid B COBPEMEHHOM
oO1ecTBe.

I'eomerpust sBIsieTCS OJHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CpelHEro oouero oopa3zoBaHus,
TaK Kak o0ecrieunBaeT BO3MOKHOCTh U3yUEHUS KaK JUCIUIUINH €CTECTBEHHO-HAYYHON HANpaBJICHHOCTH,
TaK U TyMaHUTapHOM.

Jlornueckoe MbllIeHHEe, (GopMupyemMoe NpU H3y4YeHUM OOy4yaroIMMUCS TOHSATUHHBIX OCHOB
TE€OMETPHUH U ITIOCTPOEHUM LIETIOYKHU JIOTMYECKUX YTBEPKACHUN B XO/I€ PEIICHNs I'€OMETPUUECKHX 3a/1a4,
YMEHHE BBIJIBUIaTh U ONPOBEPraTh I'MIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IIPU PELICHHUH 3a1ad
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue OpHUEHTHpOBATHCS B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pPOJIb BO BCEX 00JacTiX
NesTeNbHOCTH YenoBeka. OpHueHTalMs YyelloBeka BO BpEMEHU U IIPOCTPaHCTBE — HEOOXOUMOE YCIOBUE
€ro COIMAIBHOTO OBbITHA, (opMa OTPAKEHUS OKPYKAIOMIETO MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U
aKTUBHOTO TPEOOpa3oBaHMs JeHCTBUTENLHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH O0pa3zaMu
00bEeIUHSIET pa3Hble BUABI YU€OHON U TPYIOBOM JEATENBbHOCTH, SBJISETCA OJHUM U3 MPO(ECCHOHATBHO
Ba)XHBIX KauyecTB, MO3TOMY akTyalbHa 3afaya (HOpMUpPOBaHMs y OOydaroIUMXcs MPOCTPAHCTBEHHOI'O
MBIIUIEHHS KaK pa3HOBUIHOCTU 00pPa3HOr0 MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOJTOTOBKE K
MIPAKTUYECKON JEATEIBHOCTH 110 MHOTMM HAIPABJICHUSIM.

Llens ocBoeHHs mporpamMmbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOy4YCHHS -
o01eo0pa3oBaTesibHOE M OOLIEKYIbTYPHOE Pa3BUTHE 00ydaroIUXcs yepe3 obecrneueHrue BO3MOKHOCTH
nprOOPETEHNUS U UCTIOIB30BAHUS CUCTEMATHIECKUX T€OMETPUIECKUX 3HAHUH U JeHCTBUH, Cienn(hUIHBIX
reOMEeTPUH, BO3MOKHOCTH YCIIEIIHOI'O MPOAO0JIKEHUS 00pa30BaHUs IO CHEIUAILHOCTSIM, HE CBA3aHHBIM C
IIPUKJIAIHBIM HCIIOJIB30BAHUEM IT'€OMETPHH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE NpeAHAa3HAa4YeHa JUid OOydyarolIMXcsl cpenHei
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENFHBIX 3aTPYJHEHHI HAa YPOBHE OCHOBHOTO OOIIET0 0Opa30OBaHMA.
Taxum o6pazom, oOyyaromuecs: Ha 6a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHE MaTeMAaTHYECKHE YMEHUS,



CBsI3aHHBIC CO CHEIM(HUKON TeOMETPUU U HEOOXOIUMBIC JUIS )KU3HH B COBpeMEHHOM oOmectBe. Kpome
3TOT0, OHH UMCIOT BO3MOYKHOCTh M3YYHUTh T€OMETPHIO 00Jiee TIIyOOKO, €ClId B JalbHEHIIIEM BOSHUKHET
HGO6XOILI/IMOCTI) B TCOMCTPHUICCKUX 3HAHUAX B HpO(l)eCCI/IOHaJH)HOf/'I JCATCIIbHOCTH.

JlocTHKEHHE 1EeTTM OCBOSHUS MPOTrPaMMBI 00ECTIEYMBACTCS PEIICHHEM COOTBETCTBYIONIUX 3a/1ad.
[TpuopureTHBIMH 3amauamMu OCBOeHUsS Kypca «['eomerpum» Ha 0azoBom ypoBHe B 10—11 kiaccax
SIBIISTEOTCSL:

* (QopmupoBaHUE NPEICTABICHUS O T€OMETPUU KaK 4aCTU MUPOBOM KyJIBTYpbl U OCO3HAHUE €€

B3aMMOCBSI3HM C OKPYXKAIOITIM MHPOM;

* q)OpMI/IpOBaHI/Ie MMpEaACTaBJICHHUA O MHOTOTpaHHHMKAaX M TElIaxX BpallCHHA KakK O BaXXHEUIIINX
MAaTeMAaTUUYCCKUX MOACIIAX, IMO3BOJAIONIMX OIIKMCbIBATH W HU3Y4YaTb PA3HBIC ABJICHHA
OKPY’KaIOLIeTO MUPA;

* (¢dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepPTEkKaxX, MOJEIIAX U B pPEAIBHOM MHUPE
MHOTI'OI'paHHUKHA W TCJIa BPALICHUA,

* OBJIQJICHHE METOJIaMHU PEIICHUS 3a/1ad Ha TOCTPOCHUS HA W300paKCHHSIX MPOCTPAHCTBEHHBIX
duryp;

* (opMupoBaHHEe YMECHHS ONEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTDAaHHHMKAaX W TellaxX
BPAIICHUS U UX OCHOBHBIMU CBOWICTBAMH;

* OBJIQJICHUE aJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aj1a4; (OPMHUPOBAHHE YMCHHS
NIPOBOJIUTHh HECIIOKHBIC JTOKA3aTEIbHBIC PACCYXKICHHS B XOJIE PEIICHUS CTEPEOMETPUUYCCKHUX
3aJ1a4 ¥ 3a/1a4 ¢ IPaKTUYECKUM COJICPKAHUEM;

* pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH OOydYarONIMXCs, MO3HABATEILHOM
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUI, KPUTHYHOCTH MBIIUICHUS;

*  ¢opmupoBaHue GYHKIIMOHATHLHON IPAMOTHOCTH, PEICBAHTHON '€OMETPHUU: yMEHHUE
pacrio3HaBaTh MPOSBJICHUS TEOMETPUYECKUX TIOHITUH, OOBEKTOB W 3aKOHOMEPHOCTEH B
pEaIbHBIX )KU3HEHHBIX CUTYalUsAX U IPU U3YYECHUH APYTUX YUYEOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (POpMYIHpOBaThH WX Ha SI3BIKE TCOMETPHHM M CO3/1aBaTh
TCOMETPUYECKUE MOJICIH, NPUMEHITh OCBOCHHBIN I'€OMETPHUYCCKUMN ammapatr JUis PEelICHHS
NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajJ]au, WHTEPIPETHPOBATh W  OICHUBATh  IOJYYCHHBIC
pe3yJIbTATHI.

OTIMYUTENEHON 0COOEHHOCTHIO MTPOTPAMMEI SBJISICTCS BKIIFOUCHHE B KypC CTEPEOMETPUH B Hadase
€ro W3y4eHHs 3a/lay, PEIIacMbIX HAa YPOBHE HHTYMTHUBHOTO IO3HAHWS, U ONPEACIEHHBIM 00pazom
OpraHu30BaHHas pa0doTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIJICHUSA, CTUMYJIIHMPYCT IPOTCKAHUC HWHTYHTHBHBIX IIPOLECCOB, MOTHUBHUPYCT K HMBHeﬁmeMY
M3YyYEHUIO TPEIMETA.

[Ipennourenue oTAaETCS HATJISIHO-KOHCTPYKTUBHOMY METOAY OOyUYEHHS, TO €CTh TEOPETHUECKHUE
3HAaHUS UMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTBH IPEIAMETHO-TIPAKTUYCCKOM AEATEIbHOCTH. Pa3ButHe
IIPOCTPAHCTBEHHBIX MPEICTABICHUN y y4allluXCsd B Kypce CTEPEOMETPUU IIPOBOJUTCS 3a CYET peLEHUs
3aJlad Ha CO3/IaHWe TPOCTPAHCTBEHHBIX OOPa30B M 3a/ad HA ONECPUPOBAHUE MPOCTPAHCTBEHHBIMH
obpazamu. Co3nanue oOpa3a MPOBOJMTCA C OMOPOH Ha HATISAHOCTh, a ONEPUPOBAHHE OOpa3oM - B
YCJIOBUSX OTBJICYCHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COACPIKAHUSI.

OcHoBHble coaepxkatenbHble uHUM Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOrpaHHUKNY,
«[IpsiMbI€ ¥ TUTOCKOCTH B POCTPAHCTBEY, « Tena BpameHus», « BeKTOphl U KOOPIUHATHI B IPOCTPAHCTBEY.
q)OpMI/IpOBaHI/Ie JIOTUYCCKHUX YMGHI/Iﬁ pacpeacA€TCAa HE TOJBKO IO COACPIKATCIIbHBIM JIMHUAM, HO U 110
rojaM oOy4YeHHsI Ha YPOBHE CPEIIHETO OO0IIEro 0Opa3oBaHuUsI.

Conepxanre o0Opa3oBaHMs, COOTBETCTBYIOIIECE MPEIMETHBIM pE3yJIbTaTaM OCBOSHUS padodeid
MIPOrPaMMBI, paclpeneICHHBIM [0 ToJaM OOYYCHHS, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI



OBJIQ/ICHUE TEOMETPUYECKUMHU TOHATHSAMM UM HaBbIKAMH OCYLIECTBISUIOCH IOCIEIOBATEIbHO U
MOCTYIATENIbHO, C COOJIOACHUEM NMPUHIMIIA MPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIUCH B
OOIIyI0 CHCTEMY I'€OMETPUYECKUX MPEJCTABICHHH 00yJaromuXcsl, pacuupsist U yriayossist e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hejento B 10 kinacce u 1 yac B Henemo B 11 kiacce,
BCEro 3a JiBa rojaa ooydenus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, NMpOCTpaHCTBO. lloHsTHE 00
aKCHOMaTUYECKOM IOCTPOEHUU CTEPEOMETPHUH: AKCUOMbI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosnoxkeHue NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOUIUECs, MapaJlIe/IbHbIE U
CKpeluuBaroIuecs npsamele. [lapamnenbHOCTs NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: MapajuleibHbIE
IIPsIMBIE B IIPOCTPAHCTBE; NAapaJlIEIbBHOCTh TPEX NPSMBIX; NAapaJUIEIbHOCTD MPSMOM U INIOCKOCTH. YTJIBI €
COHAITPAaBJIICHHBIMU CTOPOHAMM; YroJl MEKIY IPSAMBIMU B IIPOCTpaHCcTBE. [lapamienbHOCTh MIIOCKOCTEN:
napajuleJibHble IUIOCKOCTH; CBOMCTBA MapajlieNbHbIX IUIocKocTeil. Ilpocteilmine mnpocTpaHCTBEHHBIE
(burypsl Ha IIOCKOCTH: TETPadIp, KyO, mapaieNenuIie]]; IOCTPOSHUE CEYCHUH.

[lepneHIUKyJIIpHOCTD NPSIMON U IVIOCKOCTH: NIEPIEHIUKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE, PSIMBIE
IapajuleJIbHbIE U NIEPIEHINUKYIISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYJIAPHOCTH MPSIMON U MIJIOCKOCTH,
TeopemMa O NPSMOW NEPIEHIMKYJISAPHOM IUIOCKOCTH. YTIJIbI B IPOCTPAHCTBE: YrOJl MEXAYy NPSIMOM M
IUIOCKOCTBIO; JIBYI'PAaHHBIM YroJl, JIMHEHHBIA Yroj ABYrpaHHOro yria. lleprneHaukynsp M HakIOHHBIE:
paccTosiHHE OT TOYKHM 0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IMJIOCKOCTH, NMPOEKUUs (GUIyphl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IJIOCKOCTEH: NpPU3HAK MEPHEHAMKYISPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX NeprneHANKyIApax.

MHoOrorpaHHUKH

IlonsiTiE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHMKA, BBINYKJIBIE WM HEBBIIYKIIbIC
MHOTOTpaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: u-yroypHas npusma; rpaHd U OCHOBAHMS IIPU3MBL;
npsiMasi M HakJIOHHAas MpU3Mbl; OOKOBasg M TMOJHas NOBEpXHOCTh mpu3Msbl. [lapannenenunen,
IIPSIMOYTOJIbHBIH MapaljiesIenuIe]] U ero ceoicTna. [lupamuaa: u-yronbHasi nupamuia, rpaHd 1 OCHOBaHHE
UpaMu/ibl; O0KOBast U MOJIHAS TOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U yCEUEHHAsl MUpaMUIa. DJIEMEHTHI
IIpU3MBI U upamMubl. [IpaBuiIbHbIE MHOTOTPaHHUKU: IIOHATHE NIPABUIIBHOIO MHOTOTPAHHUKA; TPaBUJIbHAS
npu3Ma M MpaBWIbHAS MUPaMUZA; MPaBUJIbHAS TPEYrojbHasi MUPaMUAA U MPABHIBHBIA TETpadap; KyoO.
[IpencraBieHure o0 NpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTa3Jp, AOJAEKa’Ap U uKocadip. CeueHus Mpu3Mbl U
IIUPAMHUIBI.

CuMMeTpHs B NIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOUYKH, MPAMOM, INIOCKOCTU. DJIEMEHTHI
CUMMETPUU B IUpaMUJax, Napajuiejenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Bbruncnenue 3J€MEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yrusl. Ilnomans ©OokoBoit
MIOBEPXHOCTU U TIOJIHOW IMOBEPXHOCTH NPSMONM MNPU3MBI, IJIOLIAJb OCHOBaHMH, Teopema O OOKOBOI
MOBEPXHOCTHU MpsAMOM Ipu3Mbl. [1no11aae 60K0BON OBEPXHOCTH U TOBEPXHOCTH MPABUIBHON MUPAMUIBI,
TeopeMa o IIomaau yceu€unon nupamuabl. [Toastie 06 00bpéMe. OOBEM TUPAMHUIBI, TPU3MBI.

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMAASIMU MOBEPXHOCTEH, 00bEMamMu
OIOOHBIX TEIL.

11 KJIACC

Tena Bpaumienus

[Munuaapuyeckass  ITOBEPXHOCTb, oOpasyromme  OWIMHAPUYECKOH  MOBEPXHOCTH,  OCh
UWIMHIPUYECKON moBepXHOCTH. Llunmuuap: ocHoBaHus M OOKOBasi MOBEPXHOCTh, 0Opasyromias U OcCh;
o1 OOKOBOM U MOJTHON MOBEPXHOCTH.



Konunyeckas moBepxHOCTh, 00pa3yrolre KOHMYEeCKOH MOBEPXHOCTU, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTU. KoOHyc: ocHOBaHMe M BeplIMHA, OoOpasylomias U OCb;, IUIOIIAAh OOKOBOH M IOJHOM
MOBEPXHOCTHU. Y C€UEHHBIN KOHYC: 00pa3ylonie U BEICOTA; OCHOBAaHHS U OOKOBAst TIOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, TuameTp; IUIOImaab TOBEPXHOCTH cdepbl. B3aumHoe pacronoxxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cdepe; miomaas cepsl.

N300paxxeHue Te BpallleHus Ha MI0CKOCTU. Pa3BépTka nUIuHApa U KOHYCA.

KoMOuHammu Ten BpanieHus: © MHOTOTPAHHUKOB. MHOTOIPaHHUK, OIMCAHHBIN 0KOJIO cephl; cdepa,
BIIMCAHHAs! B MHOTOTPAHHUK, WJIHM TEJIO BpallleHUS.

[Tonstue 06 o6béme. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajuiefienunena u cieactsus u3 He€. O0bEM nuIMHApa, konyca. O0bEM 1mapa u mwiomabs chepsol.

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMAASIMU MOBEPXHOCTEH, 00bEMamMu
MOTOOHBIX TEI.

Ceuennst mumHApa (mapayuiebHO U MEPHEHAUKYISIPHO OCH), CeueHHUs KOoHyca (mapajuielbHOoe
OCHOBAHUIO U MPOXO/sIIee Yepe3 BEePILINHY ), CEUeHHUs I1apa.

BekTOopbI M KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha tutockocTH U B ipocTpancTBe. CII0KeHUE W BBIYMUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha uyucno. Paznoxenuwe BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopam. [lpaBuio mapanenenumnesa.
Pemenne 3amau, cBA3aHHBIX C MPUMEHEHHEM MpaBUJ ACWCTBUI ¢ BekTopaMu. [IpsmoyronbpHas cuctema
KoopauHaT B mpocTpaHcTBe. Koopamuatel Bektopa. [IpocTeiimme 3agaun B KOOpAMHATAX. YTOJ MEXITY
BekTopamu. CKasipHOE POM3BEACHNE BEKTOPOB. BhIUKCIeHNE YTII0B MEXIY IPSIMBIMUA U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JlndHOCTHBIE  pe3ynabTaThl  OCBOGHHUS  INpOrpaMMbl  yd4eOHOro  mpeamera  «MaremaTuka»
XapaKTEepU3yIOTCS:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TI'PAXKJIAHCKOW IMO3ULMM OOY4aIOLIErocs Kak aKTUBHOIO M OTBETCTBEHHOTO
YjieHa POCCHIMCKOrO OOIIEeCTBa, IPEACTABICHHEM O MaTEeMAaTHYECKUX OCHOBaX (yHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHM, MPOLEAYpP TPAXKAaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCH! U Mp.), YMEHHEM
B3aMMOJIEHICTBOBATh C COLMAIIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C UX (QDYHKIMSIMU U HaA3HAYCHUEM.

ITaTtpuoTnyeckoe BocIuTaHKE:

C(OPMHPOBAHHOCTBIO POCCUICKONW TpakITAHCKOW HICHTUYHOCTH, YBAXKEHUS K TMPOUUIOMY |
HACTOSILIEMY POCCHUMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKECHHMSAM POCCHUCKUX
MaTEMaTUKOB U POCCUHMCKONM MAaTEMaTU4YECKOW IIKOJIBL, K HCIOJIB30BAHUIO ITHX IOCTHIKEHUH B APYTHUX
HayKax, TEeXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HAaHMEM JIYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoja; c(popMHUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHMsI, dTUYECKOrO IIOBEICHMS, CBSI3aHHOIO C NPAKTHUYECKUM IPUMEHEHMEM [OCTHKEHUN HAyKH H
NesTeIbHOCTBIO YUEHOTI0; OCO3HAHMEM JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOrO OyAyIIEro.

JcTeTH4ecKoe BOCIIUTAHUe:

JCTETUYECKUM OTHOLICHWEM K MHpY, BKJIKOYass OSCTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1ay, pelIeHul, pacCyKIeHUNH; BOCIPUUMUYUBOCTbIO K MaTEMATUYECKUM acleKTaM Pa3IMuHbIX
BHJIOB UCKYCCTBA.

Pu3nyecKoe BOCHIUTAHHE:

C(OPMHPOBAHHOCTHIO yYMEHHUS TPUMEHITh MaTeMAaTHYEeCKHE 3HAaHUS B HMHTEpecax 3J0pOBOTO M
Oe3omacHOro oOpasza HU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pOBBIO (340pOBOE IHUTAHMUE,
cOaTaHCUPOBAHHbBIN PEXUM 3aHATHH W OTAbIXA, peryispHas (usnyeckas aKTUBHOCTB); (U3UUECKOrO
COBEPILICHCTBOBAHUS, IIPH 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOM ACSITEIBHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM ILIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3iIMyHbIM cdepam
po¢ecCUOHATILHOMN JeSTeNbHOCTH, CBA3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEPILATh
OCO3HAHHBIN BEIOOD OyayIiel npodeccuu 1 pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAaHBl; TOTOBHOCTHIO
U CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpPa30BAaHHMIO HA MPOTSHKEHWU BCEH JKU3HU;
TFOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MATEMaTUYECKOM HAIPABICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO IKOJOTMUECKON KYJIbTYPbl, TIOHUMAaHUEM BIMSHHS COLUAIBHOIKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE TPHUPOJHOW M COIMAIBHOW Cpenbl, OCO3HAHHEM TIJI00AIBHOTO XapakTepa
HKOJIOTUUECKUX MPpoOsIeM; OpUeHTalMell Ha IPUMEHEHHe MaTeMaTUYeCKUX 3HAaHUM A peleHus 3aj1ad B
00JIaCTH OKpY’Karollel cpelibl, MJIAHUPOBAHUS IMOCTYNKOB M OLIEHKM MX BO3MOKHBIX HOCIEICTBHM s
OKpY>KalOILEH Cpeibl.

IleHHOCTH HAYYHOI'0 ITO3HAHMSA:

C(OPMHUPOBAHHOCTBIO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
1 0011eCTBEHHON NPAKTHKHU, TOHUMAHUEM MaTeMaTH4YEeCKOI HayKH KakK cepbl UeI0BEUECKOM AeITeNbHOCTH,
JTanoB €€ pa3BUTHS U 3HAYUMOCTH JI PAa3BUTUS LMBWIN3ALMM; OBJIAJEHUEM SI3BIKOM MAaTEeMaTHUKU M
MaTE€MaTHYECKOW KYJIbTYPOM KaK CPEICTBOM IIO3HAHMS MHPA; TOTOBHOCTBIO OCYILECTBIISTh NPOEKTHYIO U



HCCIIEA0BATENBCKYIO ACSITENBHOCTh HHIUBUAYAIBHO U B TPYIIIIE.
METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOGHHSI MporpamMMmbl  ydeOHOro mpenmera «MaremaTuka»
XapaKTepPU3yIOTCSl OBJAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCliCMUAMY, VHUBEPCATbHbIMU
KOMMYHUKAMUBHLIMU OCLICMBUAMU, YHUBEPCANbHBIMU PE2YIAMUBHBIMU OCUCBUAMU.

1) Vnusepcanvnvie noznasamenwvuvie Oeticmsus, obecneuusarom —Gopmuposanue 6aA308bix
KOCHUMUBHBIX NPOUECCO8 00YHaruuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOULe20 MUpa, npumeHeHue
JI02UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).

Ba3oBblie jloruueckue aeiicTBU:

*  BBIIBISATh U XapaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKM MAaTEMaTHYCCKHUX OOBEKTOB, TIOHSATHUH,
OTHOIICHUWH MEXAYy TMOHATUSAMU; (OPMYIHpPOBATH ONpEACNiCHUs] TOHSATHH; yCTaHAaBIUBATh
CYLIECTBEHHBIN MPU3HAK KIACCHU(UKALUU, OCHOBAHUA AJisi 00OOIIEHUS U CpaBHEHHS, KPUTEPUU
MIPOBOAMMOI0 aHAJIN3A;

*  BOCIPUHUMATh, POPMYITUPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YTBEPIUTEIIBHBIC U
OTpHUIaTENbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

*  BBIABIATHh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (paKkTax, NaHHBIX,
HAOJIIOJICHUSAX ¥ YTBEPXKICHUSAX;, Tpe/yiaraTh KPUTCPUU JJIS BBISIBICHUS 3aKOHOMEPHOCTCH H
IIPOTUBOPEYUH;

e JleraTh BBIBOJBI C HCIOJb30BAaHHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

* MPOBOJUTH CAMOCTOSITEILHO JIOKA3aTeIhCTBA MAaTEMATHYCCKUX YTBEPXJACHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTpAaMBATh APTYMEHTAIMIO, MPUBOJUTH TIPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

e BBIOMpaTh crnoco® pemieHust y4eOHOH 3amayu (CpaBHHBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YIETOM CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciiefoBarebcKue 1eicTBUA:

*  HCIONB30BaTh BOIMPOCH KaK WCCIICOBATEIBLCKUIA WHCTPYMEHT IIO3HAHUS; (HOPMYJIHPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTHUBOpEUHEe, MpoOlieMy, yCTaHAaBIMBAaTh HCKOMOE U JIaHHOE,
(GhOopMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3HUIINIO, MHEHUE;

*  MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM AKCIIEPUMEHT, UCCIICAOBAHUE O YCTAHOBJICHUIO
0COOCHHOCTEH MaTEeMaTHUECKOT0 O0BEKTA, SIBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEX 1y
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMH;

e caMoCTOATENIbHO (OpMyIUpOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yiabTaTaM MPOBEIEHHOTO
HaAOJIOACHNS, MCCIIeIOBAHMS, OIICHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJbTAaTOB, BHIBOJOB H
00001IeHNI];

* MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTaTh IMPEAINOJIOKEHHUS O €ro
pPa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

*  BBIABIATH JAeDUIUTHI HHGOPMALINH, TAHHBIX, HEOOXOUMBIX JUIsl OTBETA HA BOIIPOC M JJIST PEIICHUS
3a/1auu;

e BBIOMpPATh MHPOPMAILMIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh
Y MHTEPIPETUPOBATH HH(DOPMALIUIO PA3TIUYHBIX BUJOB B (DOPM MPEICTABICHHUS;

*  CTPYKTYpUpPOBaTh WH(GOPMAIMIO, MPEACTABIATh €€ B PasIUYHBIX (QopMax, HILIIOCTPUPOBATH
rpaduyecku;



OLIEHUBATh HAAEKHOCTh UH(POPMALIMU 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

2) VuusepcanvHble  KOMMyHuKamueHwvle  Oelicmeus,  obecneyugarom  CQOPMUPOBAHHOCb

COUUAJIbHBLIX HABbLIKOB 06yqa}0u4uxc;1.
Oo0menmne:

BOCIIPUHUMATH ¥ (DOPMYITHPOBAThH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU M LEISAMHU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PelIeHHUs 3a/1a4i, KOMMEHTHUPOBAThH MOy4YEHHBIN pe3ynbTarT;

B X07Ie 00CY>KICHHUS 3a[]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOH TeMBI, IPOOJIEMBI, PEIIaeMOi
3a/lauM, BBICKA3bIBaTh WJCH, HAIlCIEHHbIE HAa MOMCK PEIICHUS; COMOCTABISTh CBOHM CYXXICHHUS C
CYXICHHUSIMH JIPYTUX YYaCTHHKOB AHAaliora, OOHapyXUBaTh pa3jHuve W CXOJICTBO MO3HIIMIL;, B
KOPPEKTHOH opMe popMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh  PE3YJbTaThl PEIICHUS 3aJaud, OKCIEPUMEHTa, WCCIEIOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOUPATh (JOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEH
ayJTUTOPUH.

CoTpyanunuecTBo:

MIOHMMATh U UCIOJIB30BaTh IPEUMYILIECTBA KOMAaHHON U MHIUBUIyallbHOM pabOThI IIPU PELIEHUU
y4eOHBIX 3a/1ad4; MPHHAMATh IETb COBMECTHON AEATCIBHOCTH, IUIAHMPOBATh OPTraHH3aIUI0
COBMECTHOM pPabOThI, paclpenesiTh BUAbI padOT, IOroBapHBAThCS, OOCYXAaTh MPOLECC H
pe3yabTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFOICH;

y4acTBOBATH B IPYIIOBBIX (hopMax paboThI (00CYy K AeHHsI, 0OMCH MHEHHIA, «MO3TOBBIC IITYPMbD» U
WHBIC); BBITIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU JCHCTBHUSA C JAPYTUMH WICHAMH
KOMAaHJIbl; OIICHWBaTh KayeCTBO CBOETO BKJIaga B OOMMH NPOAYKT TO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusaiom —GoOpMUpOBaHUE CMBICIOBLIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IUIAH, aJITOPUTM pEIIeHUs 3a1a4M, BEIOUPATh CIOCO0 PEeLIeHUs ¢ YYETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTb M KOPPEKTHPOBATh BAPHAHTHI
peleHuii ¢ yaéToM HOBOH HH(POPMAITUH.

CaMOKOHTPOJIb:

BJaJIeTh HaBbIKAMU I103HABAaTEJIbHOM pe(IEKCUN KaK OCO3HAHMS COBEpLIAEMbIX JEHCTBUHA H
MBICIMTENbHBIX MTPOLECCOB, UX PE3YJIbTAaTOB; BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
polecca 1 pe3yiabTara pelIeHusl MaTeMaTUYECKON 3ajauu;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PEIICHUH 33141, BHOCUTh KOPPEKTUBBI
B JICTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAaHHBIX, HAHJAEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLCHUBATHL COOTBCTCTBUC PC3yJIbTaTa LCIU U YCIIOBUAM, OOBSACHATE IMPUYUHBI JOCTHXXCHUA HUIIN
HE/IOCTHKEHUS Pe3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIbTATbHI

10 KJIACC
OnepupoBarh NOHATUAMU: TOYKA, IIPSAMAas, INIOCKOCTb.
[IpuMeHATH aKCUOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX IIPU PEIIEHUN F'€OMETPUYECKHX 3a/1a4.
OnepupoBath NOHATHAMU: APAIIIEIBHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH.



KnaccuduupoBars B3auMHOE PacloOKEHHE IPSIMBIX H ITIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBarh MOHATUAMU: JIBYTPAaHHBIA yrojl, TPaHU JBYIPAaHHOTO yria, peOpo IBYIpaHHOTO yria;
JMHEWHBIN YToJ JBYTPAHHOTO YIJIa; TpajlyCHas Mepa JBYTPAHHOTO yrJa.

OnepupoBarh MOHATHSIMH: MHOTOTPAHHUK, BBIMTYKJIBIA M HEBBIMYKIBI MHOTOTPAaHHUK, 3JE€MEHTHI
MHOTOTPaHHUKA, PABUIHLHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMUAa; MpHU3Ma, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo).

KnaccuduiupoBath MHOTOTPaHHHMKH, BBIOMpas OCHOBaHMS IS Kiaccu(UKauu (BBIMTYKIIBIE U
HEBBIMYKJILIC MHOTOTPAaHHUKH; TPaBWIbHBIE MHOTOTPAHHUKH, TPSMbIC H HAKIOHHBIC IIPU3MBI,
napajuiesenuneabl).

OnepupoBath MOHATHAME: CEKYIIasi INIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIUIIBI IOCTPOSHUS CEYEHUH, UCIIONIBb3Ysl METO/I CIIEIOB.

Ctpouth ceuyeHus: MHOTOIPAaHHUKOB METO/IOM CJIE/IOB, BBIMIOJIHATH (BHIHOCHBIE) TUIOCKHUE YEPTEKU U3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemrate 3a1aun Ha HAXOXKICHUE FTEOMETPUUYCCKUX BEJIMYMH 110 00pa3iiaM WK allrOpUTMaM, IPUMEHSS
W3BECTHBIC AaHAUTHUYCCKUE METObI MPHU PEIICHUHM CTaHIAPTHBIX MAaTEMAaTHYCCKHX 3a/la4y Ha BBIYHCIICHHE
pacCTOSIHUH MEXIy JBYMS TOYKaMH, OT TOYKH [0 MpPSIMOH, OT TOYKH [0 IIOCKOCTH, MEXKIY
CKPEUIMBAOIIUMHUCS TPSIMBIMH.

Penrate 3a1a4n Ha HAXOXKICHUE FTEOMETPUYCCKUX BEJIMYMH 110 00pa3iiaM MM allrOpUTMaM, IPUMEHSS
M3BECTHBIC AaHATUTHUYCCKUE METObI MPHU PEIICHUHM CTaHIAPTHBIX MAaTEMAaTHYCCKHX 3a/la4y Ha BBIYHCIICHHE
VIJI0B MEXIY CKPEIIMBAIOIIMMUCS TPSAMBIMH, MEXIY MPSIMOH M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JIBYTPAHHBIX yTJIOB.

Bbruucnare 00bEMBI M TUIOMIAZM TOBEPXHOCTEH MHOTOTPAaHHHKOB (TIpU3Ma, MHpaMuja) ¢
npUMeHeHHEM (pOPMYJT; BBIYHCIISTh COOTHOIICHHUS MEX/TY TUIOMIAISIMU ITOBEPXHOCTEH, 00bEMaMH TOA00HBIX
MHOTOT'PaHHHKOB.

OnepupoBaTh MOHATUSMHU: CAHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHUU; LIEHTP,
OCh ¥ IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh W UHTEPIPETHPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKuX (PUTypax, MPEeACTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[TpumeHsTh TEOMETpHUECKUE (DAKTBI JUISI PEHICHUS CTEPEOMETPHUYECKHX 3a/1ad, MPEaIoararniinx
HECKOJIbKO IIarOB PEIICHHMSI, €CIIN YCIOBUS IIPUMEHEHUS 3a/IaHbI B IBHOM (hopMe.

[TpuMeHsTh POCTEHIIINE TPOrPAMMHBIC CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPU
PCIICHUH CTEPEOMETPUICCKHX 3a/1a4.

[TpuBOANTH TpPUMEpPH MaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAE W JKHU3HH, PACIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsATh TOMYyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEajibHbIC CUTYAIlUH U MPUMEHATH
W3yUYCHHBIC TIOHSATHS B TPOIECCEe IMOMCKA PEIICHHS MaTeMaTHYeCKH COPMYIMPOBAHHOW IPOOJIEMBI,
MOJICIMPOBATh peallbHble CHUTyallMd Ha S3bIKE TEOMETPUH, HCCIENA0BaTh IMOCTPOSHHBIE MOJCIH C
WCTIOJIb30BAHUEM T€OMETPUYECKUX MOHATUI U TEOpeM, anmnapaTa anreOpbl; pelaTh MPaKTHYECKUE 3a/1auu,
CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPHUCCKUX BEJIINYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKAs IOBEPXHOCTb, O00pa3ylolue IUIMHIPUYECKOM
MOBEPXHOCTH; IWIMHAP; KOHUYECKas IOBEPXHOCTh, O0pa3ylolue KOHUYECKOM MOBEPXHOCTH, KOHYC;
cepuueckas moBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LMIUHAP, KOHYC, cepa u map).



OOBACHATH CLIOCOOBI MTOTYYSHHSI TEJ BPALICHHUS.

KnaccudunupoBars B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTAa CETMEHTA; IIApOBOI1 CIIOH,
OCHOBAHUE IIaPOBOT'0 CJIOS, BBICOTA LIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbraucnars 00bEMBI U TUIOIIAAN TOBEPXHOCTEH TEJ BpAIIEHUs, TEOMETPUIECKUX TeJ C IPUMEHEHUEM
dbopmyi.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMUCAHHBIN 0KOJIO chepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BbIauciaTe COOTHOMIEHHS MEX Ty IIIOMIAIIMH ITOBEPXHOCTEH 1 00bEMaMH MOTIOOHBIX TEII.

N300paxkaTh u3ydaeMbie GUTYpPHI OT PYKH U C TPAMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHUS TeJl BpallleHUsI.

W3Bnekatb, MHTEPOPETUPOBATH M MPEeoOpa3oBbIBaTh HH(OPMALKUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE 1eWCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUS BEKTOpa Ha YHCIIO,
00BICHATH, KAKHMH CBOMCTBAMHU OHU 00J1a/1af0T.

[IpuMeHATH paBUIIO NapAIIEIICIIUIIEAA.

OnepupoBarh MOHATUSIMH: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEKIY BEKTOPAMH, CKaISIPHOE MIPOU3BEACHHUE BEKTOPOB,
KOJJTMHEApHbIE U KOMITJIAHAPHBIE BEKTOPEI.

HaxomuTts cyMMy BEKTOPOB U NMPOW3BEICHHE BEKTOPA HA YHCIIO, YIOJ MEXKIY BEKTOpPaMH, CKAJIIPHOE
MIPOU3BEACHNE, PACKIIAABIBATH BEKTOP MO JBYM HEKOJUITMHEAPHBIM BEKTOPAM.

3aaBath MIIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensTh reomeTpuyeckue (GaxKThl AN PEIICHUS CTEPEOMETPUYECKHX 3afad, MPEANoIarariumx
HECKOJIbKO IIarOB PEIICHHMsI, €CIIN YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOU (hopMe.

Pemrate npocreiimme reoMeTpudeckue 3aaqu Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOA.

Pemarp 3amaun Ha J10Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOILICHUH M HAXOXKIECHUE F€OMETPHUYECKHX
BEIMYMH 1O 00Opa3laM WM ajNropuTMaM, MPHMEHsSS W3BECTHBIE METOABI MPH PEIICHHH CTaHAapTHBIX
MaTeMaTHYECKUX 3a/ad.

[TpuMeHsTh IpOCTeIlre MPOrpaMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
pEIICHNN CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoaUTE TpHUMEpPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MHPHUPOJE U KHU3HHU, PACIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsATh MOMYYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh pPeajibHbIE CUTYallUH U MPUMEHATH
W3YYEHHBIE MOHATHUS B IMPOLIECCE IOMCKA PEIIeHUs MaTeMaTH4eckd Cc(HOpMYIUPOBAHHOW MPOOIEMBI,
MOJIETIUPOBATh peajbHble CHUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEI0BATh IIOCTPOCHHBIE MOJETH C
MCTIOJIb30BAHUEM T€OMETPHUYECKUX MOHATUI U TEOpeM, anmnapaTa anreOpbl; pemaTh MPaKTHUYECKUE 3a/1auu,
CBSI3aHHBIE C HAXOXKJCHHEM T€OMETPHUECKUX BEINYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos JJIeKTPOHHbIE
(undposBbie)
Ne HanmenoBanue pasjesios u TeMm Kourpoubnbie | IlpakTnyeckue 00pa3oBaTebHbIE
n/n HpOrpaMmsI Bcero padoTbI padoTeI pecypchl
1 BBenenue B crepeoMeTpuio 10
h [Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPSIMBIX U IIJIOCKOCTEHN
3 [lepnieHaUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN 12
4 Vel MEXAY NPSIMBIMU U ITIOCKOCTSIMU 10 1
S MHoOrorpaHHuku 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: ceueHus:, pacCTOSIHUSA U YTJIb 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KosnuecTBo yacoB JIeKTPOHHBIE
(uudposbie)
Ne n/m HaumeHoBaHue pa3jiesioB H TeM Kontpoasbnbie | IlpakTuyeckue 00pazoBaTelLHbIE
NporpamMmsbl Bcero padoTsbl padoTbI pecypeb
1 Tena BpaieHus 24 1
2 OO0BbEMBI TET 12 1
3 BekTopbl u KOOpAMHATHI B MPOCTPAHCTBE 16 1
" HOBTOPeHHe, 000011IeHNe, CUCTEeMAaTH3AIUS 16 :
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




INIOYPOYHOE IINIAHUPOBAHUE

10 KVIACC
KosnyecTBO 4acoB JJIEKTPOHHDIE
nudposbie
ara
Nen/m | Tema ypoka KO:TP OTbHPbIC fli ers odpa3oBaTe/ibHbIE
Bcero padoThI Yy pecypcsl

OCHOBHBIE OHATHS CTEPEOMETPUU: TOUKA, NIPsMas,

IJIOCKOCTh, MpocTpaHcTBoO. [IpaBuna nzobpaxenus Ha b H6H?9T6Ka .

1 . 1 HOKiiip8://mr.eM800.ru
PUCYHKAX: U300paKCHHUSI ITIOCKOCTEH, IMapalieIbHBIX
HpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

) [TonsTus: nepecekaronuecs MmIOCKOCTH, 1 bu6mmoreka LIOK
IepeceKaroIuecs pssMas U INIOCKOCTh iiiip8://m.eM800.ru/

3 [TonsTHs: nepecekaromuecs mIOCKOCTH, 1 bubmnuoreka .
MEPECEKAIOIINECS MPSAMAs U INIOCKOCTh HOKiiiip8://mi.e800.ru
3HaKOMCTBO C MHOTOT'paHHUKAaMHU, U300pakeHne

bubnuoreka [{OK

4 MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 oo -

p pucy > POCKIL nip8://m.e800.ru/
yepTexax

s HavanbHbie cBenenus o Kyoe u mupamuie, ux 1 bubmuotekxa
pa3BépTku U Mojenu. CedeHus MHOTOIPaHHUKOB HOKiiip8:/m.e800.ru

6 HauanpHbIe CBEICHUS O KY6€ U IUpaMuaec, ux 1 Bubnuoreka ]_[OK
pa3BEpTku U Mojienu. CeueHuss MHOTOTPaHHUKOB iiiip8://ur.el800.ru/
[TonsTre 06 akcMOMaTUYECKOM TOCTPOCHUU

7 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3 1
HUX
[TonsTre 06 akcMOMaTUYECKOM TOCTPOCHUU BubImoTexa

8 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3 1 LIOKiiiip8://in.el800.r1u
HUX
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ITonsatue 006 akCHOMAaTUYECKOM IMOCTPOCHHUHA

bubnmnorexa [JOK
9 CTEpEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CIIECICTBUS U3 o N 1
nip8://m.e8oo.ru/
HUX
[TonsTre 06 akcMOMaTUYECKOM TOCTPOCHUU
10 CTEpEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CIECTBUS U3
HUX
B3aumHoe pacronoxeHue npsmMpIxX B IPOCTPAHCTBE:
11 MEePECEKAIOIINECS, MTapaUICIIbHbIEC U CKPEIIMBAIOIIUECS
psIMbIC
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEH B Bu6
noinoTexa
12 MPOCTPAHCTBE: NapaJUICIbHbIEC IPSMbIE B TPOCTPAHCTBE; LIOKiiiip8:/u.eii800.m/
. WHp8&://m1. Biii
[apajuIeIbHOCTD TPEX MPSIMBIX
13 [TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B Bu6mmoreka [IOK
npoctpancTse: [lapamienbHOCTh NPSMOM U INIOCKOCTH iiiip8://m.eM800.ru/
14 VYIUIBI C COHAINIPABIEHHBIMU CTOPOHAMU
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
bubnuorex
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE Gmzorexa .
1OKiiiip8://m1.eM800.111/
17 [TapaniensHOCTH MIOCKOCTEN: MapasieabHble bubmmoreka [IOK
IJIOCKOCTH iiiip8://m.eM800.ru/
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN
19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, Mapaiesnenumnes
. bubnunoreka
20 [Toctpoenue ceuenunit .
1OKiiiip8://m1.eM800.111/
. bubnmnorexa [JOK
21 ITocTpoenue ceuenuit 1

iiip8://i.el1800.ru/
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KonTponbHas pabora o teme "IIpsiMbie U MIIOCKOCTH B

22 IIPOCTPAHCTBE. [TapannenbHOCTh HPSMBIX u
1ocKocTen"
b3 [lepneHuKyIsApHOCTD MPSAMOM U IUIOCKOCTH:
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE
[IpsiMble mapaniesbHble U MEePHEeHIUKYISIPHbIE K
24 IJIOCKOCTH
[Ipsimble napasuieabHble U HEPIEHIUKYIISIPHBIE K
25 IJIOCKOCTH
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U IIIOCKOCTH
27 [Tpu3Hak neprneHAUKyYJISpHOCTH MPSIMOM U INIOCKOCTH
. . bubnmnoreka
28 Teopema o npsiIMOi IEPIIEHIUKYISIPHON IIIIOCKOCTH OKiiiip8://ur.ei1800.ru
29 Teopema o IpsIMOil EPIICHIUKYISPHOMN MIOCKOCTH P?6HHOT€I§a HOK
nip8://m.e8oo0.ru/
30 Teopema o npsiIMOi IEPIIEHIUKYISIPHON IIIIOCKOCTH
31 [lepnieHIuKyJIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10
IJIOCKOCTH, PAaCCTOSIHUE OT IPSIMOM 0 TNIOCKOCTH
0 [lepnieHIuKyIIslp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10
IJIOCKOCTH, PAaCCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH
[lepneHuKyIsp M HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH 110 bubanoreka .
33 IUIOCKOCTH, PACCTOSTHHE OT MPSIMOM 710 IJIOCKOCTH HOKiiiip8://m.el800.ru
14 [lepnieHIuKyIIslp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 Bu6mmoreka LIOK
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IJIOCKOCTH iiiip8://m.eM800.ru/
VYTIIbl B IPOCTPAHCTBE: YOI MEXAY IPSIMON U
33 IUIOCKOCTBIO
36 JIByrpaHHBIN YroJl, JMHEHNHBIN yrOJl ABYTPAHHOTO yIJia
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37

JIByrpaHHBIN YIroJl, JMHEHMHBIN yrOJl ABYTPAaHHOTO YyIJia

[lepneHuKyISApPHOCTD IIJIOCKOCTEM: IPU3HAK

Bubinnoreka

38 HEPICHANKYJIAPHOCTH JBYX IIOCKOCTEH / LOKiiip8://m.e800.ru
19 [leprnieH IUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPIEHAUKYISIPHOCTH JABYX INIOCKOCTEN iiiip8://m.eM800.ru/
40 [lepneHuKyISApHOCTD MIJIOCKOCTEM: TPU3HAK
MEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN
41 Teopema o0 TpEX nmepneHIUKYISIPAX
42 Teopema o TpEXx nmepneHUuKyIsIpax
43 Teopema o Tpéx neprneHANKyIsspax
KonTponbhas padota no temam "lleprneniukynaspHOCTb Bubnuorexa
44 MPSIMBIX U TIIOCKOCTEN" 1 "YTIIbI MEXTy IPSIMBIMH U LIOKitiip8://m.ei1800.ru
IIOCKOCTAMH" /
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTBI Bumorexa LIOK
45 MHOT'OTpaHHUKA, BI)IHy}(JII)Ie Y HEBBIITYKJIbIE iHiin8-/u.oli800.111/
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA
[Ipu3ma: n-yrosiabpHasi Ipu3Ma; rpaHyd ¥ OCHOBaHUS
46 MPU3MBL; [IpsIMasi U HaKJIOHHAs! PU3Mbl; OOKOBasi U
I10JIHAsl IOBEPXHOCTh IPU3MBbI
[Tapannenenunen, npsIMOYTOJIBHBIN MTapaJlIeNICIUIIE]] U bubnuorexa
47 ero CBOIiCTBa HOKiiiip8:/u.el800.ru
43 [Tupamuza: n-yrojapHas nMpaMuza, FpaHd U OCHOBaHUE bubnuoreka [IOK
MUPaMHUJIbI; OOKOBas M TIOJTHAS TOBEPXHOCTh MUPAMUJIBL; ifitp8://m.e1800.ru/
IIpaBWIbHAs U yCeUEHHAs TUpaMKia
[IpaBuiIbHBIE MHOTOIPaHHUKH: ITOHATHE NIPAaBUIBHOIO
49 MHOIOTpaHHMKA; IIPAaBUJIbHAS IIPU3Ma U [TPaBUJIbHAS

nmupamMuja; nmpaBujibHasd TpCyrojbHas NupaMuia u
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MPAaBUIIBHBIN TETPadap; Kyo

HPCHCTaBHGHHe O IMPaBUJIbHBIX MHOI'OI'PAaHHUKAX:

50 1
OKTa3Ip, JOJAEKA3AP U UKOCASP.
CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI
51 OTHOCHUTEJIbHO TOYKH, IPSIMON, INIOCKOCTH. DJIEMEHTBI |
CHMMETpPHH B IUPaMHJIAX, TTapajUIeTIeIUIIeAaX,
MPaBUIILHBIX MHOTOIPAaHHHUKAX
59 Boruncnenue 37€eMEHTOB MHOTOTPaHHUKOB: pEOpa, ) bubnuorexa
JIMarOHAIH, YIIIbI HOKiiiip8://m1.e800.ru
[Tnomaabe GOKOBOYM OBEPXHOCTH H ITOJTHOM
N . bubnuoteka [IOK
53 MOBEPXHOCTH MPSIMOM IPU3MBI, IIONIab OCHOBaHHIA, 1 . N
. . niip8://m.eN8oo.ru/
TeopemMa 0 OOKOBO MOBEPXHOCTH MPSIMOM MTPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
54 MPABWJIBHOM MUPaMUJIBI, TEOpEMa O ILIOMAAN OOKOBOU 1
MOBEPXHOCTH YCEUEHHOW TTUPAMHUIBI
| | bubnunoreka
55 Kontposnbnas padora mo teme "MHOrorpaHHUKH 1 LIOKiiiip8://ur.eli800.ru
. Bubmnorexa IIOK
56 [TonsiTre 06 00BEMeE 1 . N 3
nip8://m.e8oo0.ru/
57 O0BEM UpaMuIbI 1
58 O0BEM nupaMuabl 1
59 O0BEM upaMuabl 1
60 O0BEM upaMuabl 1
61 O0BEM pU3MBI 1
62 O0BEM pU3MBI 1
63 OO6BEM TPU3MBI 1
64 KonTponbhas pabota no teme "OObEMBI 1
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MHOTOTPaHHHUKOB"

65 [ToBTOpEeHME, 0000IICHNE CUCTEMATH3AIMS 3HAHUMH.
ITocTpoeHue ceueHni B MHOTOTpaHHUKE

[ToBTOpenue, 0000IIeHNE CUCTEMATHU3ALUS 3HAHHUH.
66 Brruucienue paccTosiHUA: MEXY ABYMSI TOYKAMH, OT

TOYKH OO0 HpﬂMOfI, OT TOYKHU 0 INIOCKOCTHU, MCKIY
CKpCHIUMBAOIHUMHUCA ITPAMBIMU

67 HroroBasi koHTpoIbHAs paboTa

[ToBTOpenue, 0000IIeHNE CUCTEMATHU3AUS 3HAHHH.
Beruncnenue yrioB: Mexly CKpELIMBAOIIUMHUCS
MIPSAMBIMH, MEXKY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX

68

YTJIOB, YTJIOB MCXKAY IJIOCKOCTAMU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIIACC

Ko/im4yecTBO 4acoB

Ne KouTpoJbH b1e| JlaTa DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka Bcero
n/n padoThI U3yYeHHS o0pa3oBaTe/ibHbIE PeCypChl
1.| Cdepa u map: HeHTp, paauyc, IMaMeTp; 1
2.| Ilnomame MOBEPXHOCTH CEPHI 1
3.| BzaumHOe pacnonoxxeHue cepbl U MI0CKOCTH 1 bubmorexa
' p p ’ LIOKiiiip8://im.ei1800.ru/
4.| KacarenpHas IMIOCKOCTh K cepe; miomas chepsl 1 ]E?6HHOTeI§a HOK
iip8://m.el800.ru/
5.| H3o6paxenue cheppl, apa HA MIOCKOCTH. 1 Bubmiorexa
HOKiiip8://i.eM800.ru/
bubnuorex K
6.| Ceuenus mapa 1 . oo cka o
iip8://m.e8o0.rn/
Hunuuaapudeckas MOBEPXHOCTh, 00pa3yrolre
7 WJIMHIPUYECKON MOBEPXHOCTH, OCh LIUIMHAPUIECKOU 1 bubmorexa
S AP p ’ H AP LIOKiiiip8://m.ei1800.ru/
MOBEPXHOCTH
WIMHAPUYECKAs IOBEPXHOCThL, 00pas ne
g 1 P N P pasyIolll . 1 bubnnoreka [JOK
.| IWIMHIPUYECKOH MOBEPXHOCTH, OCh LUIMHIPUIECKON iiin8.//ur.el800.ru/
MOBEPXHOCTHU
9 Hunuaap: ocHOBaHUS ¥ OOKOBAs IOBEPXHOCTH, 00pa3yromias u {
‘| ock;
1 . .
[Tnomaap 60KOBOM U MOTHON MOBEPXHOCTH 1 Bubmmorexa .
HOKiiip8://in.eM800.ru/
1| IMnomane GokoBoii 1 mosHOM MTOBEPXHOCTHU 1 bubnmoreka [JOK
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iiip8://im.eli800.ru/

N3obpaxenue uiIMHApa Ha TI0CKOCTH. Pa3BépTka nummHapa.

Ceuenust HIMHIPA (IIOCKOCTHIO, MTAPAJUICILHON W
NEePIEeHIUKYJISIPHON OCH LIMJIMHAPA)

Konnueckas moBepxHOCTh, 00pa3yroe KOHUIECKOM
MIOBEPXHOCTH, OCh ¥ BEpUIMHA KOHUYECKOM MOBEPXHOCTU

Bubinnoreka
LIOKitiip8://m.ei1800.m/

Konyc: ocHOBaHHeE M BepIiHA, 00pa3yromas U ocbh

bubnuorexa [JOK
iiip8://m.e800.ri/

[Tnomane 60KOBOI M MOTHOM MOBEPXHOCTH KOHYCA.

[Tnomane 60KOBOI M MOTHOM MOBEPXHOCTH KOHYCA.

YceuéHHblN KOHYC: 00pa3yIole U BbICOTA.

bubnmoreka
LIOKitiip8://m.ei1800.m/

OcHoBaHus 1 O0KOBast IOBEPXHOCTb

bubnuorexa [JOK
iiip8://m.ei1800.ri/

N306paxkenne koHyca Ha miockocTu. Pa3BépTka koHyca.
Ceuenus koHyca (IIOCKOCTHIO, TApaUIETbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIINHY )

Kom06unanus ten BpaieHus ¥ MHOTOIpaHHUKOB

KOM6I/IHaI_II/I$I TCJI BpalllCHUS 1 MHOI'OI'PaHHUKOB

bubnmoreka
LIOKitiip8://m.ei1800.m/

MHororpaHHUK, onucaHHbIl okoJio cheprl. Chepa, BucaHHAS
B MHOTOTPAHHHK HJIM B TEJIO BPAICHUS

bubnuorexa [JOK
iiip8://m.ei1800.ri/

KonTponbHas pabora.

ITonsarue 00 00BéMme. OCHOBHBIE CBOMCTBA OOBEMOB TE
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TToustite 00 00BbEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEN

O0bEM IuIMHApA.

O06BEM KOHYyCa

O0BEéM nuaMHIpa, KOHyca

U N I [ —,

W | D NN

OO0BéM mIapa U TIoMAIL ChEephl 1 bubmorexa
P tai p HOKiiiip8://mr.e800.ru/
3 .
OO0béM 1mapa u MIoma s chepol 1 ]??6HHOTeIfa HOK
nip8://m.e8oo0.ru/
3| O6wéM mapa u mommas chepsl 1
3
[Tomo6HbIe Tena B IPOCTPaHCTBE. 1
3 | CooTHoIlIeHUS MEXTY TUIOMIAIMHU TTOBEPXHOCTEH, 00bEMaMu i
MOTOOHBIX TEJ
3 | CooTHoIIEeHUS MEXTY TUIOMIAIIMHU TTOBEPXHOCTEH, 00bEMaMu { Bubnuorexa
MO0JOOHBIX TeJl LIOKiiiip8://m.ei800.ru/
3 | Konrponbshas padora no remam "Tena Bpamienus" u "O0bemMbl ! bubnmnorexka [JOK
Ten" iiiip8://m.eM800.ru/
3 | BekTop Ha IIIOCKOCTH M B IIPOCTPAHCTBE 1
3 | CnoeHue 1 BBIYMTAHUE BEKTOPOB 1
3| Cnoxenne 1 BEIYHTAHHE BEKTOPOB 1
4 bubnmnoreka
YMHOKEHHE BEKTOpa Ha YUCIIO 1 .
1OKiiiip8://u1.e800.ru/
4 p . 1 bubnuoreka [JOK
a3JI0’KEHUE BEKTOpa MO TPEM HEKOMIUTAHAPHBIM BEKTOPaM. . .
p p p p iip8://m.e8o0.rn/
4 | TIpasuno nmapamtenenumesa 1
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Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUJI 1EUCTBUI
C BEKTOpaMu

Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUII 1EUCTBUI
C BEKTOpaMu

[IpssMoyronbpHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Koopaunats! BekToOpa.

IIpocreiimire 3aa4n B KOOPAUHATAX Bubmmorexa .
HOKiiip8://m.e800.ru/
bubnnoreka [JOK

Yron Mexay BEKTOpaMH. . N
nip8://m.eN8o0.riy/

CkansipHO€ ITPOU3BEICHNE BEKTOPOB
bubnmnorex

Boruncnenue yrioB Mex1y NpSMBIMH U MJIOCKOCTSIMU GmioTexa .
HOKiiiip8://mr.eM800.111/

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLICHUH Bu6mmotexa LIOK

TeOMETPUUYECKHX 3a1a4 ifitp8://m1.ei1800.r1y/

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLICHUH

reOMEeTPUUECKUX 3a7a4

KonTponbHas padota o Teme "BeKTopbl 1 KOOPAUHATHI B

npocTtpascTse"

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allks 3HAHUH.

OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca INIAHUMETPUU

OcHoBHBIE GUTYpPHI, (HAKTHI, TEOPEMBI Kypca INIAHUMETPUU Bubmmorexa .
HOKiiiip8://mr.eM800.111/

[ToBTOpeHnE, 060OIIEHNE U CHCTEMATU3AINs 3HAHUH. bubanorexa LIOK

OcHoBHble GUrypsl, GakThl, TCOPEMBbI Kypca IIJIaHUMETPUU iip8://m.eM800.ri/
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[ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUsl 3HAHH.

1
OcHoBHble GUrypsl, GakThl, TCOPEMBI Kypca IIIIaHUMETPUU
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3allks 3HAHUH. 1 bubnmnoreka
OcHoBHble GUrypsl, GakThl, TCOPEMBI Kypca IIIIaHUMETPUU HOKiiip8://m.eli800.ru/
[ToBTrOpenue, 0000IICHNE 1 CUCTEMAaTH3AIMs 3HAHUH. 3a1a9n { bu6mmoreka [IOK
TUIAHUMETPUU U METOJIBI X PEIICHUS iiiip8://m.el800.r1/
[ToBTOpeHUE, 0600IICHNE U CHCTEMaTH3allns 3HaHUW. 3a1a9n 1
CTEPEOMETPUH M METOJBI UX PELICHUS
[ToBTOpeHue, 06001IeHNE U cucTeMaTH3alus 3HaHui. 3agauu !
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
KontponpHas pabora 1
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3allks 3HAHUH. 1
OcHoBHble GUTypbl, GaKThl, TEOPEMBI Kypca CTEPEOMETPUHU
[ToBTOpenue, 0600IICHNE 1 CUCTEMATH3AIMS 3HAHUH. 1
OcHoBHbIe GUTypbl, GaKThl, TEOPEMBI Kypca CTEPEOMETPUHU
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3allks 3HAHUH. 1
OcHoBHbIe GUTypbl, GaKThl, TEOPEMBI Kypca CTEPEOMETPUHU
[ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHU I 1
Hrorosas koHTpoJIbHAs paboTa 1
[ToBTOpEeHUE, 0000IICHNE ¥ CHCTEMAaTH3aIns 3HAHUI 1
[ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3allus 3HaHU I 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA
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