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HOACHUTEJBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOyuaroruxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CPeAHero oOIiero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUI
poccuiickoro oopazoBanus. Peanuzaius nporpaMMbl 00eCIieUnBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0Opa3oBaHMsl, ETOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydueOHOTO Kypca reoMeTpuM Ha YPOBHE CpEIHEro o0Imiero oOpa3oBaHUS
00yCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBHIO METANpPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB
oOy4yeHHsI TEeOMETPUM B  HAMpPaBICHUM JIMYHOCTHOTO  Pa3BUTUA  OOyYarolIuxcs,
dbopmupoBanus (QYHKIIMOHATBLHONM MAaTEeMaTUYECKOM TPaMOTHOCTH, H3Y4YEHUS APYrUX
y4eOHBIX JUCHUIUIUH. PazBuTHe y 00ydaromuxcsi MpaBUWIbHBIX MPEICTABICHUNH O CYIITHOCTH
U TIPOUCXOKJICHUH T€OMETPUUECKUX a0CTpaKIihii, COOTHOUICHUU PEAbHOTO U UJI€aJTHHOTO,
XapakTepe OTPaXKEHUs MATEMATHYECKOM HAYKOM SIBJICHUM M NPOLECCOB PEATBHOTO MHPA,
MECTE T€OMETPUM B CHUCTEME HAYK M POJIM MAaTE€MaTUYE€CKOrO MOJIECIUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPaKTHKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS
VYaIIUXCS, a TaKK€ KauyeCTB MBIIIJICHUS, HEOOXOAUMBIX JUIsl afanTallii B COBPEMEHHOM
oO1uiecTBe.

I'eomeTpust siBiIsIETCS OAHUM M3 0A30BBIX IMPEAMETOB HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, TaK KaK 00eCIeurnBaeT BO3MOKHOCTh U3YUCHUS KaK JUCHUILUIMH €CTeCTBEHHO-
HAaYYHOW HAIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbITUIeHHE, (POPMUPYEMOE MPU U3YYCHUH OOYYAIOITUMUCS TMOHATUHHBIX
OCHOB T€OMETPUU U MOCTPOCHUM IIEMOYKU JIOTMYECKHX YTBEP)KICHHN B XOAE PEIICHUs
reOMETPUYECKUX 3a/a4, YMEHHE BBIJIBUTATh W OMPOBEPraTth TUIOTE3bl HEMOCPEICTBEHHO
WCMOJIB3YIOTCS TIPU PEUICHUM 3a/1ad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH U3 Kypca
buzuKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
00J1acTsIX NeITeNbHOCTH YesioBeka. OpueHTalus YyejJoBeKa BO BPEMEHHU U MIPOCTPAHCTBE —
HEO00XOJIMMOE YCJIIOBHE €Tr0 COLMAIBHOTO ObITHA, (hOpMa OTPAKEHHUSI OKPYKAIOIIET0 MHUPA,
YCJIOBHE YCIICIIHOTO TIO3HAHMS U AaKTUBHOTO MpeoOpa3oBaHUs JIEHCTBUTEIHHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU 00Opa3amMu OOBEIMHSAET pa3Hble BUABI YYCOHOU W
TPYIOBOH JEATEIBHOCTH, SIBISETCS OJHUM U3 MPO(HECCHOHATHFHO BaXKHBIX KAYECTB, TOITOMY
aKkTyaibHa 3a7a4ya (popMUpOBaHHUS y OOyYarOUUMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K
MPAKTUYECKON JEATETbHOCTH 10 MHOTUM HaIPABIICHUSIM.



[lenp ocBoeHust mporpamMmbl ydeOHOro Kypca «['‘eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus — o0meo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYYAIOIMIMXCS 4Yepes3
o0OecrieueHre BO3MOXXKHOCTH  TPHOOPETEHUS W HUCIOJB30BaHUS  CHCTEMATHUYECKHX
Te€OMETPUUECKUX 3HAHWUN U EHCTBUH, CICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO
NpOJIOJDKEHHsT 00pa30BaHWsl TIO CHCHUATBHOCTSM, HE CBS3aHHBIM C TPUKIATHBIM
UCTIOJIh30BAHUEM T'€OMETPHUH.

[IporpamMMa mo reomeTpuu Ha 6a30BOM YpOBHE TpeAHA3HAYCHA I O0YyJaronuXcs
CpeIHEH IIKOJbI, HE WCIBITHIBABIINX 3HAYMUTENBHBIX 3aTPYyJIHCHUN HAa ypPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YPOBHE JIOJDKHBI OCBOHUTH
o0IIre MaTeMaTUYECKHE YMEHHsI, CBSI3aHHBIC CO CIEIU(PUKON T€OMETPUU U HEOOXOJAUMBIC
IJIsL )KA3HA B COBpPEMEHHOM oOrmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTH U3YUYHUTh
reoMeTpuro Oonee TIyOOKO, €ciaM B JajbHEWIIEM BO3HHUKHET HEOOXOAMMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPOPECCHOHATBHON IEATEIbHOCTH.

JIoCTIoKeHHEe  IeTM  OCBOCHHS ~ NPOTPAMMBI  OOCCIICUMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpuopuTeTHBIMH 3aadamMu OCBOCHHS Kypca «[eometpum» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (dopmupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YaCTH MHPOBOH KYJIbTYPBI H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMUpPOBAHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BOKHECHIIIMX MaTeMaTHYCCKUX MOJCIAX, IO3BOJIAIONIMX OIMCHIBATH W HW3y4YaTh
pa3HbIC SBJICHUS OKPY>KAFOIIETO MHUPA;

e (dopmupoBaHHEC YMEHHUS PACIIO3HABATh HA YepTEXk,axX, MOJICISX U B pEaTbHOM MHUPE
MHOTOTPAaHHHUKH H TEJIa BPAIICHUS,

e OBJAJICHUE METOJAMH pCEIIEHUS 3aJad Ha TMOCTPOCHHUS Ha H300PAKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmHpoBaHNE YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATUSMHA O MHOTOTPAaHHUKAX U
TEJIaxX BPAICHUS ¥ UX OCHOBHBIMU CBOWCTBAMH,

e OBIIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 337a4; (HOPMUPOBAHUE YMCHHUS
NPOBOJIUTh  HECJIIOKHBIC  JIOKAa3aTeJbHBIC PACCY)KICHHsI B  XOJC  PCIICHHUS
CTEpEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MTPAKTHUYECKUM COACPKAHUEM;

e pa3BHUTHE WHTCIUICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH oOydarommxcs,
MO3HABATEIBHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  yYMCHHHA, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHrue (PYHKIHMOHAIBHOW TPAMOTHOCTHU, PEJIEBAHTHON T€OMETPUM: YMEHUE
pacno3HaBaTb  MPOSIBIICHUS ~ I'E€OMETPUYECKHX  TOHSTHUH, 00BEKTOB |

3aKOHOMEPHOCTEW B PEAIBbHBIX JKU3HEHHBIX CUTYyalUMSX U HPU U3YYECHUU APYTUX
y4eOHBIX  TPEAMETOB, TPOSBICHUS  3aBHCHMOCTEHM ¥  3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE TE€OMETPUMU U CO3/1aBaTh I'€OMETPUUECKHUE MOJCIH,
IIPUMEHATh OCBOCHHBIM TIE€OMETPUYECKUM amnmapar i pelIeHUus IPaKTUKO-
OPUEHTHPOBAHHBIX  3aJay, HWHTEPIOPETUPOBATH M  OLUCHUBATH IIOJYYECHHBIC
pEe3yJbTaTHhI.



OTnuyuTeNnbHOM  OCOOGHHOCTBHIO MPOTPaMMbl  SABIISIETCS  BKIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pPElIaeMbIX Ha YpPOBHE HWHTYUTHBHOIO
MO3HAHUSA, U OINpeACNIEHHBIM O00pa3oM OpraHu3OBaHHAas paboTa HAJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUYEHUIO MPEAMETA.

[Ipenmourenne OTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOLY OOYYEeHHs, TO €CTb
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-TIPAKTHUYECKOU
JesTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydaluxcsi B Kypce
CTEPEOMETPUHU TMPOBOAUTCS 3a CUET pEIICHUS 3aJady Ha CO3/JaHHE MPOCTPAHCTBEHHBIX
0o0pa3oB M 3aJay Ha OINEpPUPOBAHHME MPOCTPAHCTBEHHBIMU oOpazamu. Cosmanue oOpasa
IIPOBOJIUTCS C ONIOPOM Ha HAIJISIHOCTh, a OIEpUpPOBaHUE 00Pa30M — B YCIOBHUSX OTBIICUEHUS
OT HAIJISIIHOCTHU, MBICIEHHOTO U3MEHEHUS €70 UCXOJHOTO COJAEPIKAHMS.

OcHoBHBIE conepxaTenpHble JuHUU Kypca «l'eomerpum» B 10-11 xknaccax:
«Muororpanaukn», «lIpsmbple M TUIOCKOCTM B NPOCTPaHCTBE», «Tema BpalieHUs»,
«BeKkTopsl MW KOOpAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHME JIOTUUYECKUX YMEHHU
pacnpenensercsa He TOJIbKO IO COJIEep)KaTelIbHbIM JIMHUSAM, HO M IO rojaM OOydeHHs Ha
YPOBHE CPEJHETO 00111er0 00pa30oBaHuUs.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAesI€HHBIM MO0 rojaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHHE T€OMETPUUYECKUMH IMOHSATUAMH W HABBIKAMH OCYIIECTBIISIIOCH
MOCJIEZI0BATEIBHO U MOCTYNATENIbHO, C COOJIIOJIEHUEM NPUHLUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBbIE 3HAHUS BKJIIOYAJIWCh B OONIYI0O CHCTEMY TIE€OMETPUYECKUX Mpe/ICTaBICHUN
0Oy4JaronuXxcsi, pacupssi U yriayosss e€, 00pa3ys MpOYHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reometpun otBoautcs 2 yaca B Hexemto B 10 knacce u 1 yac B Henemno B
11 knacce, Bcero 3a Ba rojga ooy4denus - 102 y4eOHbIX Haca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPSMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPABHIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOr0 M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrt W peannu3oBbBIBATH COOCTBEHHBIC >KM3HEHHBIC TUTAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYSCKOW KYJIBTYPbI, TOHUMAHHEM BIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB M  OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAY TIOHATHIMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHSI U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yIbTaTOB, BEIBOJOB U 0000IIECHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WUCHOJI30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSMHU: TOUKA, IPsIMAsi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yrija; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE PU3MBbI, TAPAJICIICTIUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEXKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOPSAMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAKOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKTbl I PEUICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUS MEXIY IUIOIMAISIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh MOJMy4YEHHbIC 3HAHUS HA MPAKTUKE: AHAJU3UPOBATH PEaJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, armapaTa ajreOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUIOCKOCTSIMH 10 1 https://m.eds00.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero U3yYeHHs  oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIC TIOHSITHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuna
1 1/1506 zmeHHs{ Ha pHC Kax: 1 03.09 bubmmorexa [JOK
P pueyit . ' https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napajuIeNIbHBIX MPSMBIX (OTPE3KOB),
CepeIUHBI OTpe3Ka
[TonsaTus: nepecekaromuecs
2 TUTOCKOCTH, ITePECEeKAIOIIHeCs mpsMast 1 06.09 brbmmorexa LTOK
- 11ep P ' https://m.edso0.ru/2d8a9c99
U TUTOCKOCTH
[TonsTHS: IepeceKarouecs
3 TUTOCKOCTH, TTePECEeKArOIHecs mpsmast 1 10.09 bubmmorexa [JOK
> T1°P - P ' https://m.edsoo.ru/db685e73
U TUTOCKOCTH
3HAKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 13.09 bubnuorexa [IOK
pUCYHKaX, Ha IPOECKIHMOHHBIX ' https://m.edsoo.ru/a63959%d
geprexax
HavansHbie cBeieHus 0 Kyoe u

5 nMpamMue, UX pa3BEPTKU U MOJEIH 1 17.09 bubmorexa [IOK

PamIe, 1x passep ACH. ' https://m.eds00.ru/h30df38
CeueHust MHOTOTPAaHHUKOB
but6mmoreka [IOK
6 H 0 1 20.09
AHAJILHBIC CBCAICHITL O KyDE H https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

pamMue, UX pa3BEPTKU U MOJEIIH.
CeueHnss MHOTOIPaHHUKOB

TToHsaTHE 00 aKCHOMATUYECKOM

7 IMOCTPOECHUH CTEPEOMETPUH: aKCHOMBI 24.09 bubmorexa HOK
P P TP ' https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH M CIICCTBHS U3 HUX
ITousiTHe 00 aKCHOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPUH: AKCHOMBI 27.09 bubnnorexa LIOK
P P pHiL: ' https://m.edso00.ru/239¢c8ch4
CTEPEOMETPHUH M CIICCTBHS U3 HUX
ITousiTHe 00 aKCHOMATHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUH: AKCHOMBI 01.10 bubmorexa HOK
P P PHIL: ' https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CICACTBHUS M3 HUX
ITousarue 06 akCHOMaTHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUH: AKCHOMBI 04.10 bubmorexa HOK
P P PHIL: ' https://m.eds00.ru/258fc245
CTEPEOMETPHUH M CIICJICTBHS U3 HUX
B3anMHOE pacniosiokeHue NpsIMbIX B
11 MPOCTPAHCTBE: NMEPECEKAOIINECH, 08.10 bubmmoteka IIOK
MapasuieNibHbIE U CKPEIIUBAOIINECS ' https://m.edsoo.ru/1a2520f6
npsIMbIe
[TapamienbHOCTE NPSAMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:
12 apajuiejIbHbIE IPSIMBIE B 11.10 bubnnorexa LOK
P P . ' https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIUICIBHOCTD TPEX
TPSIMBIX
[TapaeabHOCTB NPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
13 . 15.10
[TapayeabHOCTB NPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
Bubmunoreka IIOK
14 VYTr1Bl ¢ COHaNpaBIeHHBIMU 18.10 nosmoteka I

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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CTOpPOHAMH

VYron Mexay npsMbIMHU B bubnmnoreka HOK
15 22.10
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron mexay npsMbIMU B bubmmoreka [JOK
16 25.10
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapannenbHOCTb MIIOCKOCTEN: Bu6muotexa [JOK
17 05.11
napajuiesbHbIE TIOCKOCTH https://m.edso0.ru/2e18f255
. . bubnuoreka [{OK
18 CaolicTBa napasuieabHbIX IIOCKOCTEN 08.11 https://m.eds0o.ru/e504d656
[Ipocreitmme npocTpancTse e
19 (I)Er THH }I;;HHHI(I)IZKOZI;HI‘{ TT;BF I:;H 12.11 bubmmorexa LIOK
P + TeTPadyp, ' https://m.edso0.ru/4a28dc02
KyO, mapasuiesnenumnesn
. bubnuoreka [{OK
20 Hocrpoenne ceuetnii 15.11 https://m.edsoo.ru/1d434d0f
bubmuoreka [{OK
21 IT 7 19.11
OCTPOCHIE CEHEHIH o https://m.edsoo.ru/ec26fe5d
KonTposnbnas pabora no teme
99 "IIpsiMble U TJIOCKOCTH B 2911 bubmmnoreka HOK
npocrpancTse. [lapaiensHoCTh ' https://m.eds00.ru/9a0a%e56
MPSIMBIX U IIJIOCKOCTEN"
Ilepne ocC ()5
23 nockocn: neprerukypitic gp11  BubmorexallOK
- [IEPTICHANKY AP ' https://m.edsoo.ru/b19f6a5d
NpSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U 99.11 bubmuoreka [IOK
NEPHEHIUKYIISPHBIE K INIOCKOCTH ' https://m.edsoo.ru/0ac11c95
[Tpsimble mapanienbHble U bu6nuorexa [IOK
25 03.12
MEPIECHINKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaUKyIIPHOCTH 06.12 bubnuoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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IIPSIMOM M TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISpHOCTH 10.12 bubnmnoreka HOK
IPSIMOM | TIOCKOCTH ' https://m.eds00.ru/79165d15
Teopema o npsimoit bubmmoreka [JOK
28 . 13.12
MEPIECHINKYJISIPHOMN MIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsamoit 1712 Bu6muotexa [JOK
MEPIECHINKYIISIPHOMN TIIOCKOCTH ' https://m.edso00.ru/bd3745f8
Teopema o npsmMoi bubanorexa [JOK
30 . 20.12
MEPIECHINKYJISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHIUKYNSAp U HAKIOHHBIE:
31 a(fz:TO}IiI/IeYOT IT)quI/I 0 MJIOCKOCTH 24.12 bubmmorexa [JOK
p f[ ’ ' https://m.edso0.ru/33c477d3
paccTosHUE OT NPSIMOM 10 TIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
32 acpcmﬂineym IT)quI/I 0 IJIOCKOCTH KOHEI 1 27.12 bubmorexa LOK
P ! ’ HOJIYTOIUSI ' https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM 10 TNIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
33 acpcmﬂine};ﬁ IT)OLIKI/I 0 TUIOCKOCTH 10.01 bubmmorexa [IOK
P 9 ’ ' https://m.edsoo.ru/a5b7b8e3
paccTOsiHUE OT MPSIMOM JI0 TIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:
34 a(iTOSIiI/IeYOT IT)quI/I 0 IJIOCKOCTH 14.01 bubmmorexa [JOK
p il ’ ' https://m.edsoo.ru/dbee22bc
paccTOsIHUE OT MPSMOMU JI0 TIOCKOCTH
35 VYTrasl B IPOCTPAHCTBE: YTOJI MEXIY 1701 bubnuotexa [JOK
NPSIMOH | TIOCKOCTBIO ' https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJI, TMHEHHBIN yroj 21.01 bu6muoreka [JOK
JIBYTPaHHOIO yrjia ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi 94,01 bu6muotexa [JOK
JBYTPAHHOTO yriia ' https://m.eds00.ru/c7c777ed
38 [lepnieHUKyYASIPHOCTD IJIOCKOCTEH: 28.01 bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
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MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:

bu6nmorexa [IOK

1.01
39 rpusHaK H%pHeHHHKyMpHOCTH ABYX 31.0 https://m.edsoo.ru/ed9e2a8e
TIOCKOCTEH
[leprieHANKYASIPHOCTD IJIOCKOCTEH:
40 MPU3HAK MEPIECHIUKYISIPHOCTH AB 04.02 bubmmorexa [JOK
p Up FHRYIZP ABYX ' https://m.edsoo.ru/ba75dc57
TIOCKOCTEH
N bubnuoreka [{OK
41 Teopema o Tpéx meprneHANKYIIpax 07.02 https://m.edsoo.ru/ed972cdc
N bubnuoreka [{OK
42 Teopema o Tpéx neprneHAuKyIsIpax 11.02 https://m.edsoo.ru/52188a7d
N bubnuoreka [{OK
4 T 14.02
3 SOPEMa 0 Tpex HEpHERIIRyIIpax 0 https://m.eds00.ru/9f246736
KonTponbHnas pabora no temam
44 "TleprieHIUKYISIPHOCTD MPSIMBIX U 18.02 bubmuoreka [IOK
ockoctei" v "Y Tl MEX Ty ' https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUTIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHHUKA,
45 BBIITYKJIBIC U HEBBITTYKJTbIC 21.02 bubmorexa HOK
- Y ' https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTPaHHHKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHu
Y OCHOBAHUS MPU3MBL; IpSIMast U bubnuorexa [IOK
46 25.02
HaKJIOHHAsI TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TIOJTHAsI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN 98.02 bubmuotexa [JOK

napasulesIenuIle]l U €ro CBOMCTBa

https://m.edso0.ru/8a7be683
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https://m.edsoo.ru/ed9e2a8e
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[Inpamuia: N-yrojapHas NUpaMuaa,
IPaHU U OCHOBAHUE NTUPAMULBL;

bu6nunorexa LIOK
48 0OOKOBas U I0JIHAS TOBEPXHOCTD 04.03
P . https://m.edsoo.ru/fblcd0a5
MMPaMU/IbI;, IPABHIIbHAS U YCEUEHHAS
nipamMua
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSATHE TTPABUILHOTO
49 MHOTOI'PaHHUKA; MPaBUJIbHAS MPHU3Ma 07.03 bubnunoreka LIOK
Y MpaBWIbHAs MUPAMUIA; ' https://m.edso0.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MUPaAMUIA
Y TIPaBUJILHBIA TETPadp; KyO
[Ipencrapienre o MpaBUIbLHBIX
50 MHOTOIPAaHHUKAX: OKTad3I 11.03 buGnuorexa [IOK
P ' P> ' https://m.edso00.ru/a0fdd5bf
TOJIEKadIp U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnmnoreka HOK
51 14.03
CHMMETPHUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napasuieNienumne1ax, npaBuIbHbBIX
MHOTOTpaHHHKAaX
Brraucnenune aiieMeHTOB Bu6 110K
HOJIMOTEKA
52 MHOTOTPAaHHUKOB: pEOpa, THArOHAIIH, 18.03
P peopa, A https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU IPSIMOU
53 MIPU3MBI, TUIOIA1b OCHOBAHUHI 21.03 bubmmorexa TIOK
P ’ . ’ ' https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOM TIPU3MBI
54 [Tnomaas 60KOBOM MOBEPXHOCTH U 01.04 but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
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IIOBEPXHOCTU IIPaBUIIbHOU

MUPaMHU/JIbI, TEOpEMa O IO In
OOKOBOW MOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

U PAMHU/TBI
55 KonTtponpHast pabora o Teme 04.04 Bu6muotexa [JOK
"MHOrorpaHHuKH" ' https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
56 lomsrue 06 0bnEme 08.04 https://m.edso00.ru/7ad0020b
N bubnnorexa [JOK
> OOBEM mHpamH LI 11.04 https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mpam LI 15.04 https://m.edsoo.ru/f47dfefd
n bubnuorexa [IOK
59 OOBEM upamup: 18.04 https://m.eds00.ru/79¢10312
" bubnuoreka [{OK
60 OOBEM nupamup: 22.04 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI 25.04 https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI 29.04 https://m.eds00.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpH3MbI 06.05 https://m.eds00.ru/482d3f51
64 KonTponbhas pabota no teme 13.05 bubnuorexa [IOK
"OO0BEMBI MHOTOTPAaHHUKOB" ' https://m.edso00.ru/28a6573c
[ToBTOpeHnue, 06001IeHNE
65 cHUCTeMaTH3aIvs 3HaHHH. 16.05 bubmuoreka [{OK

[TocTpoeHue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad
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66

67

68

[ToBTopenue, 06001IeHNE
CUCTeMaTH3alMsl 3HAaHHH.
Brlunciienre pacCTosSHUM: MEXITY
JIBYMsI TOUKaMH, OT TOUKH J10
IPsIMOM, OT TOYKHU JI0 TJIOCKOCTH,
MEXly CKPELMBAIOLIUMUCS
PSIMBIMU

HtoroBast KOHTpoONbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE
CUCTEMATH3aLMsI 3HAaHUM.
Breruncnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXIY MPSIMOM U IUNIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMHU

20.05

23.05

27.05

bubnunorexa LIOK
https://m.edsoo.ru/f7792ba9

bubnuoreka [{OK
https://m.edsoo.ru/b9146bc0

bubnuoreka [{OK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara ungpoBbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bceero H3y4YeHHs  oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,

1 MaMeTp; IUIOIIA/Ib IIOBEPXHOCTH 1 03.09 bubmorexa [JOK
g P> tan P ' https://m.eds00.ru/0341bc2b
cepsl
B3aumnoe pacronoxenue chepsl 1

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeJIbHas II0CKOCTh 1 10.09
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 17.09 bubmmorexa [JOK
mwiockoctr. CeyeHus mapa ' https://m.eds00.ru/bc15f7£2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 94,09 bubnnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON ' https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 01.10 bubmmoreka [JOK
IUIOMIAAs OOKOBOM M MOJIHOM ' https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
ILTIOCKOCTH. Pa3BEpTKa IMIHHApA.

6 CeucHWMS AITUH, pa (HJIL:)CKOC”?IE)IO 1 08.10 bubmmorexa [JOK

H . P ’ ' https://m.eds00.ru/016e25eb
MapajuIeITIbHOW HITH
MIEPIICHIUKYJIIPHOW OCH IIHJIUH/IPA)
b K
7 Konnueckast mOBEpXHOCTb, 1 15.10 nommorexa O

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

‘ bubnunoreka LIOK
8 06pa3y}?1uaﬂ 51 ocz;, IUIoImAAhL 22.10 https://m.edso0.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaI:Hs{ u goxz}:;: 12.11 bubmorexa HOK
’ ' https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK
10 . 19.11
MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPILUHY)
KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
11 26.11
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO
12 cdepsl; chepa, BIMCaHHAs B 03.12 bubnmnoreka HOK
MHOTOI'PAaHHUK WIH B TEIO ' https://m.eds00.ru/0b136158
BpaIlICHUS
13 [TonsiTne 06 060BéMe. OCHOBHBIC 10.12 but6mmorexa [IOK
CBOMCTBA 00BEMOB TeEI ' https://m.eds00.ru/26a03fb7
" bubnuotexa [JOK
14 17.12
OOBEM mammHpa, KoHyca https://m.eds00.ru/5513d87b
. KOHEII 1 bubmmoreka [JOK
15 06 24.12
BEM L1aPA 1 ILIOUALL Chepbl HoJyraumsa https://m.edsoo.ru/d189bde2
16 [TomoOHBIE TeNa B MPOCTPAHCTBE. 14.01 bubmmoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

https://m.edso0.ru/810cfleb

17 Konrponsnas pabora mo remam 2101 bubmunoreka [JOK
"Tena Bpamenus" u "O6bembl TEN" ' https://m.edsoo.ru/4a33a8ab
BexkTtop Ha mimockocTH U B bubnmnoreka HOK
18 28.01
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnuoreka [{OK
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB 04.02 https://m.edsoo.ru/23£4f089
bubnuoreka [{OK
20 YMHOXEHHE BEKTOpa Ha YHUCIIO 11.02 https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOPaM 18.02 bubmmorexa [JOK
P DAM. ' https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemenue 3aay, CBI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JEHCTBUN C 25.02 bbmmorexa [IOK
P P A ' https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METOJ
23 MIPH PEIICHUN TE€OMETPUICCKUX 04.03 bubmorexa LOK
pup P ' https://m.edsoo.ru/d3alfe30
3amaq
[IpssMoyronbHas cucrema
24 KOOPJHMHAT B IPOCTPAHCTBE. 11.03 bu6muoreka [JOK
Koopauuatsr Bektopa. [Ipocreiimuie ' https://m.edsoo.ru/48db7058
3aJ1a4M B KOOpIMHATAX
VYroa MexXay BEKTOpaMH. bubmuoreka [IOK
25 18.03
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy 01.04 bu6nuorexa [IOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o reme

bubnuorexa [JOK
27 "BekTopsl n KSOpI{I/IHaTI)I B 1 08.04 https://m.e dsoi_.[ru 177c02fc5
IIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunoreka LIOK
28 1 15.04
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUIAHUMETPHH
[ToBTOpenue, 0000IEHNE 1
29 cucteMaTusanus 3HaHui. OCHOBHBIS 1 99 04 bubmuoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 0000IIEHNE U
cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun bubmuoreka [IOK
30 1 29.04
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alys 3HaHui. 3a7aun bu6nmorexa LIOK
31 1 06.05
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
IToBTOpenue, 0000IIEHNE U
39 cucreMaTtu3aius 3HaHui. OCHOBHbIE 1 13.05 bubmmoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 HtoroBasi KOHTpOJIbHASA paboTa 1 20.05 https://m.edsoo.rulec24dfc?
34 [ToBTOpeHue, 06001IeHNE 1 1 93.05 bubnunorexa LIOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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