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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro
ypoBHsl g obOyuarommxcss 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
@denepallbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTENbHOrO  CTaHAapTa
cpemHero oOmiero o0pa3oBaHUsA, € Y4YETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHM, TMPEABIBIIEMbIX K MaTEMaTHYECKOMY OO0pa3oBaHHUIO, U
TpaAuLIMM  poccuiickoro  oOpa3oBaHusi. Peanmmzanuss mporpammbl
oOecrieunBaeT OBJIAJICHUE KITFOUEBBIMU KOMIIETEHIUSIMU,
COCTaBISIIOIIMMH  OCHOBY JJII CaMOpPa3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHMsl, ULEJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YUarOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxrocTh yaeOHOTO Kypca TeOMETPUHU Ha YPOBHE CPEAHETO OOIIEro
o0pa3oBaHuUs o0ycnoBeHa MPaAKTUYECKOU 3HAYUMOCTBIO
METaINpPEeIMETHBIX U TMPEAMETHBIX PEe3ybTaTOB OOY4YEHHUS T€OMETPUHU B
HaIpaBJICHUN JUYHOCTHOTO pPa3BUTHS OOywaromuxcsi, (GpopMupoBaHUs
GYHKIIMOHATBHOW MaTEMaTUYECKOH TPaMOTHOCTH, H3YYCHHsS JPYTUX
y4eOHBIX auCHMIUIMH. Pa3Butme y oOydJarommxcs TMPaBHIBHBIX
MPEACTABICHHA O CYINIHOCTH W TIPOUCXOXKICHUU T'E€OMETPUUSCKHX
aOCTpakInii, COOTHOIIEHWU PEATbHOTO ¢ WJIEATBLHOTO, XapakTepe
OTPaXXCHHsI MAaTEMaTHUYECKOW HAYyKOW SIBJICHUM U IPOLIECCOB PEAIBHOIO
MHpa, MECTE TeOMETPHH B CHCTEME HAyK W POJU MaTEeMaTHYECKOTO
MOJICIIUPOBAHUS B HAyYHOM IIO3HAHWM W B TPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS YUAIIUXCs, a TAK)KE KayeCTB
MBIIICHUS, HEOOXOUMBIX JIJIS aJJalTaIllii B COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OMHUM M3 0a30BBIX TPEIMETOB HA YPOBHE
cpeaHero oOImmero oOpa3oBaHHUs, TaK KaK OOCCIEYHMBACT BO3MOXKHOCTH
W3YYCHUS KaK JUCIUILIINH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U
I'YMaHUTapHOM.

Jlornyeckoe  MbInuieHue,  (GopmMupyemMoe  NpuU  W3YYCHUU
00yJaroIMMUCS TOHSITHIHHBIX OCHOB T€OMETPUHU M MOCTPOCHUU IEMTOYKH
JIOTUYECKUX YTBEPKICHUA B XOJ€ PEIICHHS TEOMETPHUYECCKUX 3ajad,
YMEHHE BBIIBUTaTh W ONpPOBEpraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PEIICHUH 3aJlad €CTECTBEHHO-HAYYHOrO IMKIa, B
YaCTHOCTH U3 Kypca (PU3HKH.



YMeHHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO
pOJIb BO BCEeX 0O0JIACTAX ACSATENBHOCTU 4esoBeka. OpHeHTalus YeIoBeKa
BO BPEMEHU U MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIUATBLHOTO
ObITUA, (DOopMa OTpaKEHUS OKPYKAIOIIETO MHPA, YCIOBHE YCIEUIHOTO
MO3HAHUS W  aKTUBHOTO  TPeoOpa3oBaHUs  JCHCTBUTEIHHOCTH.
OnepupoBaHre MNPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAUHSAET pa3HbIC
BUJbl Y4EOHOW M TPYAOBOM JEATEIBHOCTH, SBISIETCS OJIHUM U3
npodeccoHanbHO Ba)XHBIX KauyecTB, IO3TOMY aKTyalbHa 3ajada
dbopMupoBaHUS y OOYyYarONIUXCs MPOCTPAHCTBEHHOTO MBIIIUICHHS Kak
Pa3HOBHIHOCTH 0OPa3HOTO MBIIUICHHUS] — CYIECTBEHHOTO KOMIIOHCHTA B
MMOATOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH IT0 MHOTUM HaITPaBJICHUSM.

Llens ocBoeHus mnporpammbl ydeOHOro Kypca «l'eomerpusi» Ha
0a30BOM ypOBHE 00y4eHHUs — 00I1e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE
pa3BuTHEe  OOydYarommxcsi  4epe3  OOeClEeUeHHE  BO3MOXKHOCTH
MPUOOPETEHUSI W HCITOJIB30BAHUS CHCTEMATHUECKHX T'€OMETPHUUYECKHUX
3HAHUM W JCUCTBUHM, CHENU(UUHBIX TEOMETPUH, BO3MOXKHOCTHU
YCHEIIHOTO TMPOAODKEHHUS 00pa3oBaHMsl 1O CIEHHAIBHOCTSM, HE
CBSI3aHHBIM C NMPUKIIATHBIM HCTIOIb30BAHHUEM T'€OMETPHH.

[Iporpamma no reoMeTpun Ha 6a30BOM YPOBHE IpeAHA3HAYCHA JIJIS
OoOydJaronmxcst CpeAHEeN MIKOIbl, HE HCIHBITHIBABIIMX 3HAYUTEIHHBIX
3aTpyJHEHUM Ha YpPOBHE OCHOBHOTO 00mIero ooOpazoBaHus. Takum
oOpaszom, oOyuaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOWUTH OOIIKE
MaTEMaTUYECKUE YMEHHS, CBSI3aHHBIE CO CIEIU(PUKON TeOMETpUH U
HEe0OXOIUMBbIE JIJIs )KM3HU B COBPEMEHHOM oO1iecTBe. Kpome sToro, oHM
MMEIOT BO3MOXHOCTh HU3YYHUTh TIe€OMETpUI0 OoJiee TIyOOKO, €clid B
JaNbHEHIIIEM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHUYECKHX 3HAHUSIX B
npodeCCUOHANILHON JeATeIIbHOCTH.

JlocTibkeHrne e OCBOCHHMS  NPOTPaMMbl  0O0ECTICUMBACTCS
pEeIIeHNeM COOTBETCTBYIOIIMX 3adad. [IpuoputeTHBIMU  3ajadaMu
ocBoeHus kypca «['eomerpum» Ha 6a3zoBoM ypoBHe B 10—11 kiaccax
SIBIISTFOTCS:

e (opMupoBaHue mNpEACTABICHUS O TEOMETPUU KaK dYacTu
MUPOBOM  KYJIBTYphl W OCO3HaHME €€ B3aMMOCBS3U C
OKPYXKAIOIIUM MHPOM;

e (opMupoBaHuE TpEICTABICHUS O MHOTOTPAaHHMKAX M Teax
BpallleHUs] Kak O BaXKHEWIIMX MAaTeMaTUYECKUX MOJIETsX,
MO3BOJISIIONINX ~ OMHCHIBATH M M3y4aTh pa3HbIC  SIBJICHUS
OKPYXKAIOIIETO MUPA;



e (opmHpoBaHHE YMEHHUS PACIO3HABATh HA YEPTEX,axX, MOJACISIX U
B PECAIBHOM MHUPE MHOTOI'PaHHUKH U TeJla BPaLCHUS;

e OBJIAZICHUE METONAMM pEIICHMsS 3aJad Ha IIOCTPOCHUSA Ha
M300paXeHHUSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opMHpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O
MHOTOI'DaHHHKaX M Telax BpAlleHWs W HX OCHOBHBIMH
CBOMCTBaMU,;

e OBJIAJICHUE aANTOPUTMAMHU DPEUICHUS OCHOBHBIX THIIOB 3a/1a4;
(dopMupoBaHrEe YMEHHUS MPOBOJUTH HECIIOXKHBIE JOKa3aTEIbHbIC
pacCyXIeHus B XOJE PEILICHHUS CTEPEOMETPUYECKHMX 3alad M
3a/1a4 C MPAaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyJarommuxcs, ITI03HABATENBHOU aKTUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH MBILIJICHNUS;

e (opmupoBaHue (YHKIIMOHATIBHOW TI'PAMOTHOCTH, PEJIEBAaHTHOU
rEOMETPUU: YMEHHUE PACIIO3HABATH IIPOSABICHUS N'€OMETPUYECKUX
MOHATUH, OOBEKTOB W  3aKOHOMEPHOCTEH B  pealbHBIX
KU3HCHHBIX CUTyalUsIX W TMPU HM3YYEHUH JAPYTUX YYEOHBIX
MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW,
GopMynupoBaTh HMX Ha A3BIKE TEOMETPUM M  CO3JaBaTh
r€OMETPUYECKHE MOJIETIH, IPUMEHSTH OCBOECHHBIN
FEOMETPUYECKU  ammapar Uil PEUIeHUus  IPaKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4, HWHTEPHPETUPOBATh M OLICHUBATH
[OJIyYECHHBIE PE3YJIbTATHI.

OTIMYUTENBbHON O0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIIOUEHUE

B KypC CTEPEOMETPUM B Hayaj€ €ro M3y4eHHUs 3a/ad, pellacMbIX Ha
YpOBHE MHTYUTUBHOTO TIO3HAHUA, M  ONpeAeiEHHbIM  00pa3om
OpraHu30BaHHas paboTa HaJ HUMH, UYTO CHOCOOCTBYIOT pPAa3BUTHUIO
JOTUYECKOIO0 ¥ IMPOCTPAHCTBEHHOTO  MBIIUIEHHS, CTUMYJIUPYET
IIPOTEKAaHUE HMHTYUTUBHBIX IPOLIECCOB, MOTHBUPYET K JalbHEHIIEMY
U3YYEHHUIO ITPEAMETA.

[Ipenmourenue oOTHA€TCS HATAIHO-KOHCTPYKTUBHOMY METOAY
oOyueHusi, TO €CTb TEOPETUYECKHUE 3HAHUS HMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTh PEAMETHO-TIPAKTHUYECKOW JESITeNbHOCTU. Pa3Burtue
IIPOCTPAHCTBEHHBIX MPEJCTABICHUN Y y4allMXcad B Kypce CTEPEOMETPUN
IPOBOJAUTCS 3a CUET pELICHUs 3aJad Ha CO3JaHUE INPOCTPAHCTBEHHBIX
o0pa30oB M 3a7a4y Ha OIEPUPOBAHME IPOCTPAHCTBEHHBIMH OOpa3amH.
Coznanne oOpaza TpPOBOAMTCA C OMNOPOM HAa HArJIAJHOCTh, a



ONepUpOBaHUE O0pPa30M — B YCJIOBHSX OTBJIEUYEHHS OT HAIISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOTO COACPKAHMUS.

OcHoBHBIE cojepkaTenbHble JIMHUU Kypca «l'eomerpun» B 10-11
kiaccax: «MHororpaHHukmn», «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE,
«Tena Bpamenusi», «BekTopsl U KOOPJAMHATHL B TMPOCTPAHCTBEY.
@OopMHUPOBAHUE JIOTUYECKUX YMEHMH paCIpenenseTcs He TOJbKO IO
collepKaTeNbHBIM JIMHUSIM, HO U 1O TojJaM OOydYeHUs Ha YpOBHE
cpeaHero oo1ero oopa3oBaHus.

Conepxanue  00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM
pe3yibTaTaM OCBOCHMs paboueld MporpaMMbl, paclpeAe€éHHbBIM IO
rojam oOy4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI OBJIAJICHHUE
FCOMETPUYECKUMHU  TIOHATUSIMU W HAaBBIKAMH  OCYILECTBIISIOCH
MOCJIEIOBATEIbHO M IOCTYNATEJIbHO, C COONIOACHUEM MpPUHIUIIA
IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAJIMCH B OOIIYIO CUCTEMY
T€OMETPUYECKUX MPEACTABICHUN 00yJaronuxcsi, pacupsis U yriyosss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBoaUTCS 2 4aca B Henelo B 10 kitacce u
1 gac B Henenmto B 11 kimacce, Bcero 3a jiBa roja o0ydeHus - 102 yueOHbIX
gaca.



COLEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE MOHATHUS CTEpEOMETpUH. Touka, MpsMasi, IMIOCKOCTb,

npoctpaHcTBo.  [loHATHe 00 ~ aKCMOMATHMYECKOM  MOCTPOEHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX.
B3aumHoe pPacroioKeHHe PSIMBIX B POCTPAHCTRBE:

[IEpECEKAIOINECs], MapaJUIeJIbHble MW CKPELIMBAIOIIUECS  IPsMBIE.
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MAPAJUICIIbHBIE
npsIMbIE B TIPOCTPAHCTBE;  MAPAJUICIIBHOCTh  TPEX  MPSAMBIX;
[IapaJUICIbHOCTh MPAMONM M IUIOCKOCTH. YTIJbl C COHAIPaBJICHHBIMU
CTOPOHAMH; YIoJI MEXIy NpsAMBIMU B mpoctpaHctse. [lapajuiensHoCTh
IUIOCKOCTEH: MapaJUlebHbIE IIOCKOCTH; CBOMCTBA IapallICIIbHBIX
miockoctei. I[Ipocrelime nmpocTpaHCTBEHHbIE (PUTYypbl Ha IIOCKOCTH:
TeTpa’ip, KyO, napaienenunea; NIOCTPOCHUE CEYEHUN.

IleprieHIUKYJISAPHOCTh MPSIMOM U IUIOCKOCTH: NEPHEHIUKYIIAPHBIE
IPsSIMBbIE B IIPOCTPAHCTBE, MPAMBIE MMAPAIUICIIBHBIE U NEPIECHIUKYIISIPHbIC
K IUIOCKOCTH, NPHU3HAK TMEPINEHANKYJISIPHOCTH MPSMOU M IUIOCKOCTH,
TeopeMa O OpsSIMOM TMEPHEHIUKYJISIPHOM  IUIOCKOCTU. YTIJbl B
IIPOCTPAHCTBE: YTOJ MEXAY NMPSAMON M INIOCKOCTBIO; ABYTPAHHBIM yTOJ,
JIMHEMHBIA yTOJ ABYIPaHHOro yria. lleprneHaukyisap W HakJIOHHBIE:
pacCTOssHWE OT TOYKM JO IIJIOCKOCTH, PACCTOSIHUE OT IPAMOU 10
IJIOCKOCTH, MNpPOEKIHs (UIypbl Ha IUIOCKOCTh. llepneHauKynsipHOCTD
IJIOCKOCTEN: MPU3HAK MEPIEHINKYISIPHOCTH IBYX IIocKkocTer. Teopema
0 TPEX MEPHEHAUKYIIpaXx.

MHOrorpaHHUKH

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOI'OTPAaHHHUKA,
BBIITYKJIBIE M HEBBIITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOIPAHHUKA.
[Ipu3ma: n-yrosibHasg mpu3Ma; TPaHA U OCHOBAaHWS MNPU3MBI; NpsMas U
HaKJIOHHAsT TPU3MBI, OOKOBass W TIOJHAS TOBEPXHOCTh MPHU3MBIL.
[Tapannenenunen, NpsAMOYroOJIbHBIA MapajuIeJCIuUIle], U €ro CBOMCTBA.
[Inpamupma: N-yrojgpHas nupamuja, TPaHW W OCHOBAaHHUE MHUPAMUJBL;
OOKOBasi W TOJIHASI MOBEPXHOCTh MUPAMUJbL; MPaBUJIbHAS U yCEUEHHAs
nupamMuia.  ODJIEMEHThl  Npu3Mbl W nupamubl.  [IpaBuiibHBIE
MHOTOTPAHHMKHU: TIOHATHE NPABUIBHOIO MHOTOI'DAHHHUKA; NPABUIIbHAA
pu3Ma U MpaBUJIbHAS MUPAMU/IA; IPABUJIbHAS TPEYTOJIbHAS MUPAMHUAA U



NpaBWIbHBIM  TeTpasap; KyO. IlpencraBneHme o0  IpaBUIIBHBIX
MHOTOTPAaHHUKAX: OKTA3Ip, JOAECKa’ap U mkocadap. CeyeHus npu3Mbl U
nUpamMupbl.

CummMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH,
OpsAMOM,  TUIOCKOCTH.  OJJEMEHThl CUMMETPHUM B  NHUpaMUAax,
rapasuliesIenuneax, MpaBUiIbHbIX MHOTOIPAHHUKAX.

Brruucnenne »iIeMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHaiu,
yrael. [lmomans 60KOBOI MOBEPXHOCTH U MOJHOM NOBEPXHOCTH MPSIMOU
OpU3MBbI, IUIONIAJb OCHOBAHMM, TeopemMa O OOKOBOM TIOBEPXHOCTH
npsMod mpusmbl. Ilnomane OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH
MIPAaBWJIBHOW NUPAaMHUJIBI, TEOPEMA O IUIOMIAAU YCEYEHHOW NUPaMUIBI.
[Tonstue 06 06bEMe. OOBEM TUPaAMUJIBI, TPU3MBL.

[logoOHpie Tema B mpocTtpaHcTBE. COOTHOLIEHUS — MEXIY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

11 KJIACC

Tesa Bpaumienus

[unmuaapruyeckass IMOBEPXHOCTb, OOpa3yIOIMKE ITUIHHIPUICCKON
MOBEPXHOCTH, OCh IIMIIMHJIPUIECKON TOBEPXHOCTH. [[unuHap: ocHoBaHus
n OOKOBasi TMOBEPXHOCTh, OOpa3yloilasi U OCh; IUIOHIATb OOKOBOU H
ITOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yronme KOHMYECKON MOBEPXHOCTH,
OChb M BEpIIMHA KOHMYECKOM mNoBepXHOCTH. KoOHyc: oOCHOBaHHMe U
BeplInHa, oOpasymoImas W OChb, IUIONIaJAh OOKOBOM U  TOJIHOU
MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3ylolue U BhICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMAMETP; IJIOMIAAb MOBEPXHOCTH
cheprl. B3aumHoe pacnonoxeHue cepbl M IMIOCKOCTH; KacaTeiabHas
TJIOCKOCTH K cdepe; TIoaab cQepshl.

N3o0pakeHne Ten BpallieH!s Ha TIOCKOCTH. Pa3BépTka nunuHapa u
KOHYca.

KoMOuHanuu Tenm BpallieHuss U MHOTOTPaHHUKOB. MHOTOTpPaHHUK,
OMMCaHHBIN 0KOJI0 cephl; cepa, BIMCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIleHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema
00 00BEME MPAMOYTOJIBHOTO MapajuieNienuneaa U CIEICTBUS U3 HeE.
O0BEM nunuHIpa, kKonyca. O0bEM 1mapa u miomab cepsl.



[TonoOnsie Tena B  mpocTpancTBE. COOTHOILICHHUS  MEXKIY
IUIOLIAASIMU TTOBEPXHOCTEH, 00bEMaMU TTOJIOOHBIX TEll.

Ceuenus mwiMHApa (MapajuleIbHO U TMEPHEHIUKYISIPHO OCH),
CEUYCHHUs] KOHyca (MapajuleIbHOE OCHOBAHMIO M MPOXOJsIlee 4Yepes
BEpUINHY), CEYECHHUS 11apa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty U B mpocTpancTBe. ClI0KEHUE U BHIYMTAHUE
BEKTOPOB. Y MHOXXEHHE BEKTOpPA Ha YUCIO. Pa3znoxeHne BeKTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopam. llpaBuno mnapamenenunena. Pemenue
3a/1a4, CBA3AHHBIX C INPHUMEHEHHEM INPABWI JEUCTBUM C BEKTOpPaMHU.
[IpssMoyrosibHast cucTeMa KOOPJIMHAT B MpocTpaHcTBe. KoopauHaThl
BekTopa. [Ipocreitmue 3agaum B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.
CkansipHOo€ TpPOU3BEJEHUE BEKTOPOB. DBpluncieHuE YriaoB MEXIy
OpSIMBIMM M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOZ IpHU
pPELIEHUY T€OMETPUYECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOrpaMMbl  y4eOHOTO
npenmera «MaTeMaTukay XapakTepU3yrTCs:

I'pasknanckoe Bocnuranme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMK OOYYArOIIETOCs Kak
aKTUBHOTO W  OTBETCTBEHHOIO 4YJi€HAa POCCHUMCKOro  OOIIEecTBa,
MPEACTABIICHUEM O MATeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3INYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U TP.), YMEHHEM B3aUMOJIEUCTBOBATH C COLIMATILHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (YHKIUSIMH U Ha3HAYCHUEM.

I[MaTpuoTHyeckoe BoCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPa)KJaHCKOM WACHTUYHOCTH,
YBOXEHUS K TPONUIOMY M HACTOSIIEMY POCCHHCKONH MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIICHUEM K JTOCTHKCHHSIM POCCHHUCKHX MaTEMaTHKOB U
POCCHIICKON ~ MaTEeMaTH4EeCKOM IIKOJbI, K HCIOJIb30BAHUIO  ATHUX
JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEHM  POCCHUUCKOr0  Hapoja;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ’TUYECKOTO MTOBEJCHUS,
CBS3aHHOTO C TMPAKTUYECKUM TPUMEHEHHEM JOCTH)KCHUH HayKH U
JEeSATENBHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO OYyAYIETO.

JcTeTHYECKOe BOCTIMTAHNE:

ACTETUYCCKUM  OTHOIIGHHEM K MHUpPY, BKJIIOYAasS  ACTETUKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHU,
pacCyXJICHUW; BOCIPUUMYUBOCTBIO K MaTEeMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MIPUMEHSATh MATEMATUUYECKUE 3HAHUS
B MHTEpecax 3J0pOBOro u 0e30macHOro odpasa >kKM3HH, OTBETCTBEHHOTO
OTHOLUEHUS K CBOEMY 310POBBIO (3mopoBoe NIUTaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHIATHH M OTABIXA, PETyJsapHas ¢puznueckas
aKTUBHOCTB); (PM3WYECKOTO  COBEPIICHCTBOBAHHUS, TIPH  3aHATHAX
CHOPTUBHO-03/I0POBUTEIHLHON JESTEbHOCTHIO.

TpyaoBoe BocuuTanue:



TOTOBHOCTBIO K TpPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS;
UHTEPECOM K pa3iIu4HbIM cdepam MNpodhecCUuOHANbHONU AESTENbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh
OCO3HaHHBIA  BBIOOp  Oynaymied mnpodeccun W pean30BBIBATh
COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI; TOTOBHOCTBHIO M CIHOCOOHOCTHIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSHKEHUU
BCE JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B pEUICHUU
IPAKTUYECKUX 3a]]a4 MAaTEeMaTU4YeCKOW HaIPaBJIECHHOCTH.

IKOJIOruYeCKoe BOCIMTAHNE:

c(hOPMHUPOBAHHOCTHIO HIKOJOTHUUECKON KyJIbTYpbl, MOHUMAaHHEM
BIIUSIHUSL ~ COLUANIbHO-DKOHOMHMYECKHUX  MPOIIECCOB HAa  COCTOSIHHE
IPUPOAHON M COIMAIIBHOM Cpejbl, OCOZHAHUEM TJI00AILHOTO XapakTepa
AKOJIOTMYECKUX npo0iem; OpUEHTalueEn Ha MIPUMEHEHUE
MaTeMaTUYECKUX 3HAHUW JUIsl PEIICHUs 3ajad B 00JIaCTU OKpY Karoleu
cpedbl, IUIAHUPOBAHUS TOCTYNKOB M  OIIEHKM WX BO3MOXKHBIX
MOCJEACTBUMN JUIsl OKPYKAIOIIEN CPEBI.

IleHHOCTH HAYYHOT0 IO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSA HAayKU U OOIIECTBEHHOW MPAKTHUKH,
MOHMMAaHUEM MaTeMaTU4YeCKOM HaykKu Kak cdepbl UelI0BEUEeCKOU
NEeATEeIbHOCTH, OSTanoB €€ pa3BUTUS U 3HAYUMOCTU [UJIsI Pa3BUTHUS
IUBUIN3ALMM; OBJIAJICHUEM S3bIKOM MaTEMAaTHUKU W MaTeMaTU4YeCKOU
KYJIbTYpOU KaK CPEICTBOM MO3HAHUSI MHUPA; TOTOBHOCTHIO OCYIIECTBIISATh
IPOCKTHYIO U HCCIIEIOBATENIbCKYIO NEATEIbHOCTh MHAWBUIYAIbHO U B

rpymre.

METANPEIMETHBIE PE3YJIbTATbDI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI  y4eOHOTO
nmpeaMera «MaremaTtuka XapaKTEPHU3YIOTCS OBJIaJICHUEM
YHUBEPCANbHBIMA HO3HAGAMETbHOIMU OCliCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU  OCUCMBUIMU, YHUBEPCATbHbIMU Pe2YsiMUSHbIMU
oeticmeusimu.

1) Vuusepcanvuvie noznasamenvuvle oeticmeus, obecneyusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBLIX NPOYECCO8  00YYAIOUWUXCS
(ocsoenue Memooo8 NO3HAHUSL OKPYICAoUe20 Mupda, npumMeHeHue
JIO2UYECKUX, UCCe008AMENbCKUX —Onepayutl, ymeHuii pabomamsv ¢
ungopmayuetl).



Ba3oBble Jornueckue aAeiicTBUs:

BBUSIBIIATH W XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKU
MaTeMaTHUYeCKUX OOBEKTOB, TOHATUN, OTHOIICHUNA MEXIY
MOHATUSIMU; dbopmynrpoBaTh onpeeaeHus MOHSTHH;
yCTaHABJIMBATh  CYIIECTBEHHBIM NpHU3HAK  KiaccU(UKAIUH,
OCHOBaHMS i1 O00OOIIEHUST W  CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYIHPOBATH U TPEOOPA3OBHIBATH CYKICHUS:
YTBEPAMUTENbHbIE M OTpPULATEIbHBIE, E€AMHUYHBIC, YACTHBIE W
o0111e; YCIIOBHBIC;

BBISIBISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBS3U U
npotuBopeursi B (dakTax, JaHHbIX, HAONIOJACHUSX U
VTBEPXKICHUSX; Mpeagaratb  KpUTEpUH  JJIA  BBISBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUH;

JenaTb  BBIBOABI C  MCIIOJIB30BAHUEM  3aKOHOB  JIOTHKW,
JEAYKTUBHBIX u WHTYKTUBHBIX YMO3aKIIFOUECHHH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

MIPOBOJIUTh CaMOCTOSITENIBHO JIOKA3aTEeIbCTBA MAaTEMATUUYECKUX
YTBEP)KJIECHUA (IIpsAMBIE W OT NPOTUBHOIO), BBICTPAUBATh
apryMEHTAIlMI0, TPUBOAUTH TPUMEPHl W  KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI,

BBIOMpPATh CHOCO0 pemieHuss y4eOHOW 3anayu  (CpaBHHBATh
HECKOJIbKO ~ BapHaHTOB  pEIICHMs, BbIOMpaTh  HauoOoJee
NOAXOMSIIMA € YY4ETOM  CAMOCTOSITEIBHO  BBIJCIECHHBIX
KPUTEPUEB).

Ba3oBblie ucciaeaoBaTe/ibCKUue AeHCTBUA:

MCIIOJIh30BaTh BOIPOCHl KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT
MO3HAHUS; dbopMynHpoBaThH BOITIPOCHI, bukcupyromnme
IPOTHUBOPEYHE, TMPOOIEMy, YCTaHABJIMBaTh MCKOMOE W JIaHHOE,
(GbopMHpOBATH THUIIOTE3y, APTYMEHTHPOBATh CBOK IO3HUIIHIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBINA JKCIIEPUMEHT,
MCCIICJIOBAaHNE o YCTaHOBJICHUIO 0COOCHHOCTEMH
MaTEMaTHYECKOTO OOBCKTA, SBJIICHUS, TIPOIECCA, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;
CaMOCTOSTENLHO (OPMYIHPOBaTH OOOOIIEHHWSI W BBIBOABI TIO
pe3ynbTaTaM TPOBENEHHOTO HAONIOMEHUS, WCCIEIOBaHUS,



OIICHUBAThH JOCTOBEPHOCTH IMOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB
1 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKKe
BBIJIBUTATH TPEIIOJIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmanmei:

BBISBJIATH NepUunThl HHDOPMALINU, JAHHBIX, HEOOXOJUMBIX JIJIs
OTBETAa Ha BOIIPOC U ISl PELICHHUS 3a/1a4u;

BBIOMpaTh HMHPOPMAIMIO U3 HCTOYHUKOB PA3JIUYHBIX THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATb W  HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;
CTPYKTYpUPOBaTh MH()OPMALINIO, IPEACTABIATE €€ B pa3IMUHBIX
(opMax, MILTIOCTPUPOBATH TpaUUIECKH;

OLICHMBATh HAAE&KHOCTh HHPOpPMALUKA IO CaMOCTOATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) VhueepcanvHvle KOMMYHUKAmMUGHbLE OClCMEUsl, 00eCneuusaom
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUATOUWUXCSL.
Oo01menue:

BOCIpUHUMATh U (OPMYJIMPOBATh CYXJEHUS B COOTBETCTBHU C
YCIOBUSIMM W LEISIMH OOLIEHMs; SICHO, TOYHO, TIPaAMOTHO
BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS MO XOAY PEIICHMs 3aJayd, KOMMEHTHPOBAThH
ITOJTyYEHHBIA PE3yJIbTaT;

B xoJe oOOCyXJeHusi 3alaBaTb BOIPOCHl IO CYILECTBY
oOcyXmaemMol  TeMbl, MpOOJIeMbl,  pelaeMol  3ajaayw,
BBICKA3bIBaTh WUJEHM, HAIICJICHHbIE HA TIOMCK pEICHHUS;
COMOCTABIIATh CBOM CYXIEHUS C CYXICHHSIMHU JIPYTUX
YYaCTHUKOB JlMajlora, OOHAapyKHWBaTh pa3Myle M CXOACTBO
MO3UIINN; B KOPPEKTHON (opMe (GopMynupoBaTh pa3zHOTIACHS,
CBOM BO3PaXECHUS;

OPENCTaBIIATh PE3YNbTaThl PEIICHUs 3aladd, SKCIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTAa; CaMOCTOSTENIbHO BbIOMpaTh (opmaT
BBICTYIUICHHSI C y4€TOM 3ajad MpEe3eHTAalud U OCOOEHHOCTEH
ayJIUTOPUH.

CoTpyannuecTBo:

NOHUMAaTh ¥ HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U
MHIMBUAYAIbHOM paboThl MpH pelleHud Y4eOHBIX 3ajad;
NPUHUMATh L€Jb COBMECTHOM [€ATEIbHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHON pabOThl, pacHpenensiTh BUAbI padoT,



JOrOBapUBaThCsA, OOCYKIaTh MPOLECC W pe3ydbTaT padoThI;
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBATh B IPYIIIOBBIX opMax paboThl (00CyxkaeHUS, OOMEH
MHEHUH, «MO3TOBBIC IITYPMbI» U UHBIE); BBIIIOJHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOU AECUCTBUS C APYTUMHU WIEHAMU
KOMaH/1bl; OLIEHUBATh KAUE€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT
o KPUTEPUSM, c(pOopMyIMPOBAHHBIM y4acCTHUKaMU
B3aUMOJCUCTBUSI.

3) Vuusepcanvnvie pezynamuenvie Oeiicmsus, obecneuusarom
Gdopmuposarue CMbICI08bIX VYCMAHOBOK U  HCUSHEHHBIX HABLIKOB

JIUYHOCTIU.
Camoopranm3amnus:

COCTABJIATH IJIaH, JITOPUTM PEIICHUS 3a/1a4u, BHIOUpaATh CIIOCO0
peltIeHust ¢ Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH TTO3HABATEIILHON pedICKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HUX
PE3yNbTATOB; BIAJETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca M pe3ysibTaTa pelieHnss MaTeMaTHIeCKON 3a1a4u;
MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pEeIIeHUN 3aJa4d, BHOCUTh KOPPEKTHBBI B JCATEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENICTB, JAHHBIX, HaWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHWBATh COOTBETCTBHUE pe3yJbTaTa IEId ¢ YCIOBHSM,
OOBSCHATh  TNPUYMHBI  JOCTWIKEHUS WM  HEJOCTHKCHHS
PE3yNbTaTOB JIEATECILHOCTH, HAXOJWTh OIIMOKY, TaBaTh OICHKY
MpUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

OrneprpoBaTh NOHATHUAMU: TOUKA, IPAMast, INIOCKOCTb.
[IprMeHATh aKCHOMBI CTEPEOMETPUU WU CIEACTBUA U3 HUX MPH
pELIEHUH N'eOMETPUYECKUX 3a1ay.



OnepupoBatb MOHATHSIMHU: NapajuIeIbHOCTh U
NEPIEHINKYISAPHOCTD IPSIMBIX U IIIOCKOCTEM.

KnaccupunupoBaTe  B3aMMHOE  PAcloONOXKEHHE  HPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPAHHBINA yroJj, FPaHd JIBYIPAHHOIO
yriaa, pedpo ABYTpaHHOTO yria; JIMHEWHBIA Yrojl JIBYIPAaHHOIO YrJja;
rpagycHas Mepa JByTpaHHOIO yria.

OnepupoBaTb  NOHATHUAMU:  MHOTOTPAaHHMK,  BBIIYKIBIM U
HEBBIITYKJIbId MHOTOTPaHHMK, 3JEMEHTHl MHOIOTPAHHUKA, MPABUJIbHBIN
MHOTOI'paHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (NUpamMuia;
MpU3Ma, MPSMOYTOJIbHBIN Napajienenunesn, Kyo).

KnaccupunupoBaTe MHOTOTPaHHUKH, BbIOMpasi OCHOBaHUS st
KJacCUpUKauu  (BBIIYKJIbIE M HEBBIMYKJIbIE  MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH;, TPsIMblE M  HAKJIOHHBIE IPU3MBI,
napajuieJICIuIebl).

OnepupoBarh  IMOHATHAMM:  CEKyllass  IUIOCKOCTb,  CEYECHHE
MHOT'OTPaHHHKOB.

OOBACHATH TNPUHIMIBI MOCTPOCHUS CEUEHUH, HCIONb3ys METOA
CJICZIOB.

CtpouTh ce€4eHUs] MHOTOTPAHHMKOB METOAOM CIJIEIOB, BBIMIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y.

PemaTte 3amaum Ha HaxO0XKJIEHHWE T'€OMETPUYECKHUX BEIMYHH 110
oOpa3llaM WM airopuTMaMm, NPHUMEHsSS HW3BECTHbIE aHAJIUTHYECKHUE
METO/Abl MpU PEIIEHUU CTAHJAPTHBIX MATeMAaTHYEeCKUMX 3aJad Ha
BBIYMCIIEHUE PACCTOSIHUI MEXIy ABYMSI TOUYKaMH, OT TOYKHU JO MPSMOH,
OT TOYKH J0 IJIOCKOCTH, MEXKIY CKPEIIUBAOIIMMUCS IPSIMBIMH.

PemaTte 3amauM Ha HaxO0XKJIEHHWE T'€OMETPUYECKHUX BEIUYHUH I10
oOpa3llaM WM airopuTMaMm, HPUMEHSS H3BECTHBIE AHATUTUYECKUE
METOJbl TMpU pEUICHUH CTAaHJAPTHBIX MaTeMAaTHMYeCKUX 3ajJad Ha
BBIUKCIIEHUE YIJIOB MEXIY CKPEIIMBAOIMIMMUCS NPAMBIMHA, MEXIY
MPSAMOM U INTOCKOCTBIO, MEXAY IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnate 00bEMBI U IUIOIIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB
(npusma, nupamuaa) ¢ npuMeHeHueM (HOpPMYJT; BBIYUCIATH COOTHOIICHUS
MEXY IIoLIAIIMU IIOBEPXHOCTEM, o0BEMamMu 0JT0OHBIX
MHOTOI'PaHHUKOB.



OnepupoBath MOHATUSAMU: CUMMETPUSL B IPOCTPAHCTBE; LEHTP, OCh
U TUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (QUTYPHI.

N3Bnekats, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

[IpumensTh reOMETPUYECKUE (dakTbI JUISI peLIeHus
CTEPEOMETPUYECKUX  3aJay, MPEANoJaraloluX HECKOJBKO IIIaroB
pelIeHus], €Clid YCIOBUs MPUMEHEHHUs 3aJ]aHbl B SIBHOU opMe.

[IpuMeHATh TPOCTENIINE MPOTPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpyBonT, TpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE M >KU3HU, PACHO3HABaTh IPOSIBJICHUE 3aKOHOB T'€OMETPUH B
UCKYCCTBE.

[IpuMeHATh MOJNyYEHHBIE 3HAHUS Ha IPAKTHKE: aHAJIU3UPOBAaTh
peanbHbIE CHTyalMd W IIPUMEHATH H3YUYEHHBIE MOHATHS B IIpolecce
MOMCKAa PEIICHHs] MaTeMaTH4eCKu CQHOPMYIMPOBAHHONW MPOOIEMBI,
MOJEJIUPOBATh pEajibHbIE CUTyallud Ha SI3bIKE T€OMETPHUH, HCCIIEI0BAThH
IIOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I€OMETPHUUYECKUX MOHATHA U
TEopeM, amnmnapara anreOpbl; peuaTb IPaKTUUYECKUE 3a]aui, CBSI3aHHBIE C
HAXO0KIECHUEM T€OMETPUUECKUX BEIMYNH.

11 KIIACC

OnepupoBarh  MOHATHSAMHU:  UUAJUHAPUYECKAs  MOBEPXHOCTH,
oOpasyrolye HUIUHAPUYECKOW TMOBEPXHOCTH; UUIUHADP;, KOHHYECKas
MMOBEPXHOCTh,  OOpa3yloIIne KOHUYECKOH  IMOBEPXHOCTH, KOHYC;
chepuueckasi MOBEPXHOCTb.

Pacno3naBath Tena BpaleHus (MWIMHAP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHre chepol U MIOCKOCTH.

OnepupoBath MOHSATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
BBICOTAa CErMEHTA; IIIAPOBOM CJIOM, OCHOBAHUE IIIAPOBOTO CJIOS, BBICOTA
IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucnsate 00BEMBI M TIIOMIATXM TIOBEPXHOCTEH TENl BpalleHUs,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy H
OMKCaHHBINA 0KOJIO cepsl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIM TEJIO
BpAIICHHUS.



BpuucATE COOTHOLIEHHMS MEXKIY IUIOIIAASIMU IOBEPXHOCTEU U
00BéMaMu TTOOOOHBIX TEIL.

N3o00paxath u3ydaemble (UTYpHl OT PYKH U C HIPUMEHEHHEM
IPOCTBIX YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TUIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BHA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tl
BpalICHUSI.

N3Bnekath, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH MHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

OneprpoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATH NEWCTBUS CIOKEHHSI BEKTOPOB, BRIUYMTAHUSI BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHUCIO, OOBSICHATh, KAKUMHU CBONCTBAMU OHU
00J1a1a10T.

[IprMeHATh TpaBUIIO MAPAIUIECIICIIAIIEAA.

OnepupoBaTh NOHATUSIMH: JTEKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE,
BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojdl  MEXAY BEKTOpAMH, CKaJsIpHOE IIPOU3BEIAEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMy BEKTOPOB M MPOU3BEIAEHUE BEKTOpPAa Ha YHCIIO,
YroJl MEXAY BEKTOPAMH, CKaJIsIPHOE IPOU3BEACHUE, PACKIAIbIBAThH
BEKTOD IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IUIOCKOCTh YpPaBHEHUEM B  JIEKapTOBOM  CHUCTEME
KOOpJMHAT.

[TpumeHsTh r€OMETPUYECKUE (bakThI TSt peneHus
CTEPEOMETPUYECKUX  3a7ay, MPEAMNOJIAralolIuX HECKOJbKO I1aroB
pEIIeHUs, €CJIA YCIIOBUS PUMEHEHUS 3a1aHbI B SBHOU (popme.

Pemate mnpocreimmne reoMEeTpHUYECKHE 3aJadyd Ha NPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOI'O METOA.

Pemars 3a7aun Ha 10KA3aTE€IbCTBO MATEMATUYECKUX OTHOLIEHUN U
HAXOXKJIECHUE FeOMETPUUYECKUX BEIMYMH MO 00pasliaM WM alropuTMam,
NPUMEHSISI  M3BECTHBIE  METOABl MOpPH  PEUIEHWH  CTaHJAPTHBIX
MaTeMaTUYECKUX 3ajay.

[IpumeHsTs pOCTENIINE MPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoguT, TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOZIE W KU3HM, PACIIO3HABATH IIPOSIBICHHE 3aKOHOB I'€OMETPUM B
UCKYCCTBE.



[IpuMeHsTh TONyYEHHbIC 3HAHUA HAa MPAKTUKE: aHAJIU3UPOBATH
peanbHble CHUTyalldd W TPUMEHSATh H3Y4YEHHBbIE TMOHATHS B Ipoliecce
MOWCKA PpEIICHUS MAaTeMaTH4eCK CQPOPMYIMPOBAHHON MPOOIIEMBI,
MOJIETIUPOBaTh peajbHbIE CUTYallMU Ha S3bIKE T€OMETPHUH, UCCIEAOBAThH
MIOCTPOCHHBIE MOJEIHN C HMCIOJIb30BAHHUEM TI€OMETPUUYECKUX TMOHSATUU U
TeopeM, amnmnapara ajireOpsl; peniaTh NPakTUUECKUE 3a/1aui, CBSA3aHHBIC C
HAXO0XKJICHUEM T€OMETPUUYECKUX BEIHUHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
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Ne HaunmeHoBaHMe pa3ae/ioB U TeM (uudposbie)
Konrpoasn | IIpakTtnuec
n/n NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
ble paboThI KHe padoThl
pecypchbl
bubmuoreka [IOK
1 B 10
BE/ICHHE B CICPEOMCIPHIO https://m.edsoo.ru/1c209e37
9 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [IOK
[TapaniaenbHOCTh NPSAMBIX U TIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IleprieHIMKYISAPHOCTD NPSMBIX U 12 bubnuoteka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
4 Vsl MEXAY IPSAMBIMHU U TUIOCKOCTSMH 10 1 httos://m.edsoo.ru/Lc209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPaHHHIH https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMBI MHOTOrPAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEeueHUs, PACCTOSIHUS U YIJIbI 4 1 bubmmorexa [IOK
p ’ P T https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOT'PAMME
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11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM undpoBbIie
Ne o/m P Kontpoann | IIpakruueck (1tup )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
ble paboThI ue padoTbl
pecypchbl
bu6mmoreka [IOK
! Tema ppattettits 12 https://m.edsoo.ru/1c209e37
N bu6mmorexa [IOK
1
2 OObEMeI TEN > https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KoOpIHHATHI B 10 1 bubnuoteka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHME, 0000IICHNE, 7 1 bubmnoreka LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOI'PAMME



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacoB 1 DJIEeKTPOHHbIE
ara
Ne Tema ypoka Koutpoa | Ipakruu syge uudposwie
n/n Bcero bHbBIE ecKHe st o0pa3oBaTejibHbIE
padoThI padoThI pecypcsl
OcCHOBHBIE IOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MI0CKOCTb,
1 npoctpancTBo. [IpaBuna uso0paskeHus 1 bubnnoreka [IOK
Ha PUCYHKaX: U300paKeHUs IIIOCKOCTEH, https://m.edsoo.ru/aecc77cd
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIuHbI OTpE3Ka
9 [Tonsartus: nepecexaromuecs MmIOCKOCTH, 1 bubnnoreka [IOK
MIEPECEKAIOIIMECS MPsIMasi U INIOCKOCTh https://m.edso0.ru/2d8a9c99
3 [TonsTHs: nepecekaromuecs MIOCKOCTH, 1 bubmuorexa [LIOK
MIEPECEKAIOIIMECS MpsIMasi U INIOCKOCTh https://m.edso0.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH, Eubs OK
nonnoTexa
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 httos://m edso;lr 1263959
Im. Tu
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax
HauanbHble cBeeHus o Ky0e u
R bubmuoreka [IOK
5 NUpaMuJie, UX Pa3BEPTKU U MOJEIIH. 1 1
Ceue ororpa o https://m.edso0.ru/b30dff38
YCHHSI MHOTOTPAaHHUKOB
HauanbHble cBenieHus o0 Kyoe u BuG 10K
. nonnoTeKa
6 NUPAMHUJIE, UX PA3BEPTKU U MOJEIIN. 1

CeueHus MHOI'OI'PaHHUKOB

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

IToHsTHE 00 AKCHOMATHYECKOM

7 MOCTPOCHHUH CTEPEOMETPHUHU: AKCHOMBI bubmmorexa [IOK
P P PHI: https://m.edsoo.ru/Occ5c4fe
CTEpPEOMETPUH U CIIEICTBHS U3 HUX
[TonsiTHe 06 aKCHOMAaTHYECKOM
8 MOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI bubmmorexa [IOK
P PEOMETPHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPUH U CIEJCTBHUS U3 HUX
[TonsiTHe 06 aKCHOMAaTHYECKOM
9 HOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI bubmmorexa [IOK
b P pr: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH H CIEJCTBHUS U3 HUX
[TonsiTHE 006 aKCHOMAaTUYECKOM
10 MIOCTPOECHUHU CTEPEOMETPUN: AKCUOMBI bubamorexa HOK
p p pHH: https://m.edso0.ru/258fc245
CTEPEOMETPHUH H CIIEJCTBHUS U3 HUX
BzaumHoe pacrionoxeHue npsmMbIX B
1 IPOCTPAHCTBE: IepeceKaroIuecs, bu6mmoteka [LIOK
NapaJuleIbHbIE U CKPEIIUBAKOIIUECS https://m.edsoo.ru/1a2520f6
npsiMble
[MapannenbHOCTh MPSAMBIX M TUIOCKOCTEH
12 B IIPOCTPAHCTBE: NapajljiebHble IpsSMble bubnuorexa [LIOK
B [IPOCTPAHCTBE; MapaUICIIbHOCTb TPEX https://m.edso0.ru/93ad36b3
TPSIMBIX
[MTapannenbHOCTh NPSMBIX B IUIOCKOCTEH
13 B nnpocTtpancTse: [lapamiensHOCT bubamorexa [TOK
P vp $ap https://m.edsoo.ru/ee1d19b9
PSMOM U TIIOCKOCTH
14 VYTIBl ¢ COHANPaBICHHBIMU CTOPOHAMHU bubmiorexa LIOK
p p https://m.edso0.ru/9f4071b9
15 VYron Mexay npsiMbIMU B IIPOCTPAHCTBE bubmuoreka [LIOK



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
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

https://m.edsoo.ru/fe733862

16 VYT0a MeXay IpsIMBIMH B TIPOCTPAHCTBE bubmmorexa HOK
A Hp pocIp https://m.edso0.ru/2935a9a0
17 [TapaieabHOCTH IJIOCKOCTEH: bubmmoreka [IOK
IapaJuleIbHbIE INIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa mapajyIesIbHBIX TUIOCKOCTEH bubmmorexa [IOK
P https://m.edso0.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
19 q)ﬁr bl HA HJIOI()JKOZgI/I' TeTpadap, Kyo bubmmorexa HOK
P - TOTPEAP, YO, https://m.eds00.ru/4a28dc02
napaiesienurmne
bubnnorexa [JOK
2 IT i
0 OCTPOSHHE Ceretid https://m.edsoo.ru/1d434d0f
bubnuoreka [JOK
21 I1 i
OCTPOSHHE Ceretid https://m.edsoo.ru/ec26fe5d
KonTponbnas padora o reme "Ipsimbie
22 u HJ‘IOI:;KOCTI/I Bpl'I OCTpPaHCTBE " bubmmorexa LIOK
pocTp ' . https://m.edso0.ru/9a0a9e56
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
IleprieHAUKYISIPHOCTD IPSIMOM U
23 HJI(I))CKOCIiI/I'}rIIe I:l)'IeHL[I/IK ﬁ;{ HEBIE IIPSIMEBIE bubmiorexa LIOK
- 1ep yip p https://m.edsoo.ru/b19f6a5d
B [IPOCTPAHCTBE
24 IIpsiMble mapasienbHbie U bubnnorexa [IOK
NEPHEHAUKYIISAPHBIE K IUIOCKOCTH https://m.edso0.ru/0ac11c95
o5 [IpsimMble napaienbHbIe U bu6muoreka [IOK
MEPIEHIUKYIISPHBIE K IITOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepreHMKyIIpHOCTH IIPSIMOU bu6mmoreka [IOK

" IJIOCKOCTH

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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[Tpu3Hak neprneHAuKYISIPHOCTH MPAMOI

bubnnorexa [JOK

27
1 TUIOCKOCTH https://m.edso0.ru/79165d15
o8 Teopema 0 mpsIMOM NEPHEHAUKYIISIPHON bubnnoreka [IOK
IIJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema 0 mpsIMOM NEPHEHAUKYIIIPHOU bubnnoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o mpsiMOii IEPIICHIUKYISPHOMN bubnnoreka [IOK
TJIOCKOCTH https://m.edsoo.ru/7d18834b
TleprieHIUKYISAP U HAKJIIOHHEBIE:
31 acf::TOﬂine};T fquH 0 IJIOCKOCTU bubamorexa HOK
P If ’ https://m.edso00.ru/33¢477d3
paccTostHUE OT MPSAMOM 70 TIIOCKOCTH
IleprieHIUK YIS ¥ HAKIIOHHBIE:
32 acf::TOﬂine};T IT)quI/I 0 IIJIOCKOCTH bubmorexa HOK
P ! ’ https:/m.edsoo.ru/66fefadd
paccTostHUE OT MPSAMOM 70 TIIOCKOCTH
[TeprieHIUKYIISIp U HAKITOHHBIE:
33 acpcm;[ineyOT IT)Otnq/l 0 IUTIOCKOCTH bubmorexa HOK
P f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM JI0 TIOCKOCTH
[TeprieHIUKYIISIp U HAKITOHHBIE:
34 acpcm;[ineyOT IT)Otnq/l JI0 TNTIOCKOCTH bubmiorexa LHOK
P - ’ https://m.edsoo.ru/dbee22bc
paccTostHUe OT MPAMOM 70 TIIOCKOCTH
35 VTII1Bl B IPOCTPAHCTBE: YTOJ MEKITY bubnnorexa [IOK
MPSAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ1, TMHEHHBIN yTo bubmuotexa [LIOK
JIBYTPaHHOI'O yTIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ1, TMHEHHBINA yToJ bubmuoreka [LIOK

JIBYTPAHHOIO yria

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/79165d15
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[leprieHANKYASIPHOCTD IJIOCKOCTE:

bubnuorexa [IOK

38 [IPU3HAK NEPIICHIUKYIIIPHOCTH 1B
p up AIYIAD ABYX https://m.edsoo.ru/ec3e2da3
ILUIOCKOCTEN
IlepnieHIUKYISIPHOCTD IIJIOCKOCTEH:
39 a IE3H3,KH HeyHeII{)I[I/IK JIIPHOCTU B Bubmrorexa IIOK
P vp y P vE https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepneHIUKYISIPHOCTD IIJIOCKOCTEH:
40 ul I§3Half[ neyneII{) HUKYJISPHOCTH JIB bubmorexa [IOK
p Vp AHEYIBP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa 0 TpEX HEPIIEHIUKYIIIPAX Bubmorexa ITOK
p P PHCHMKY P https://m.edsoo.ru/e4972cdc
42 Teopema o TPEX HEPIIEHIUKYIIIPAX bubmiorexa LOK
p p PHCHMKY P https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX HEPIIEHIUKYIIIPAX Bubmorexa ITOK
p p PHCHAMKY AP https://m.edso0.ru/9f246736
KonTponbHnas pabora no remam
44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U bubnuoreka [LIOK
II0CKOCTEN" U "YTIIBI MEX Y PSIMBIMU https://m.edsoo.ru/5b971ef3
U INIOCKOCTAMH"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC
45 AJIEMEHTHI MHOTOTPAaHHUKA, BBITTYKJIbIC U bubnnoreka [IOK
HEBBIIYKJIbIE MHOTOT'PaHHUKH; pa3BEPTKaA https://m.edso0.ru/2d24e873
MHOTOTpaHHUKA
IIpu3Mma: n-yroapHas Ipu3Ma; rpaid u
P Y P P BuGanorexa LIOK
46 OCHOBaHUs IIPU3MBL; IIpsIMast U

HAKJIOHHAas IIPU3MBI; OOKOBasI U MOJIHAS

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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IMOBEPXHOCTH IIPHU3MBIL

[Tapannenenurnen, NpsiMOYrOJIbHbBIN

bubnuorexa [IOK

47 .
napa’suliesienuIie]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Tupamua: N-yroyibHas MMpaMuIa, FpaHu
48 ¥ OCHOBaHUE NMUPaMHUJBI; OOKOBAst U bu6mmotexa LIOK
IIOJIHASI [IOBEPXHOCTH IIMPAMHU/IBI; https://m.edsoo.ru/fblcd0a5
MpaBUJIbHAS U yCEUEHHAS MUPaMKIa
[IpaBUIBLHBIE MHOTOTPAHHHUKH: TIOHSTHE
MPaBUILHOTO MHOTOIPAHHHUKA,;
49 [IpaBUIIbHAS [IPU3Ma U [IPaBUIIbHAS bubmorexa [IOK
p p p https://m.eds00.ru/074c8865
MUPAMHJIA; TPABHIIbHAS TPEYTOJIbHAS
MUpaMKJIa ¥ MIPaBUIbHBIN TETpadip; Kyo
[IpencraBnenue o0 MPaBHIIbHBIX
50 MHOTOIPaHHUKAX: OKTa P, JOAEKAdAP U bubnnorexa [IOK
P ) P> P https://m.edsoo.ru/a0fdd5bf
UKOCadIP.
CumMeTpHs B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, MPSIMOM,
51 IUIOCKOCTH. DJIEMEHTELI CHMMETPHUU B bubmmorexa [JOK
' P https://m.edso0.ru/b9e777d9
nupaMuiax, napajienenuneaax,
MPaBUJIHBIX MHOTOTPaHHHUKAX
BrrunciaeHune 31eMeEHTOB
52 MHOTOIPaHHUKOB: PEOpa, AUaroHalIn bubnmorexa [JOK
p - Peopa, ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
N . bubmuoreka [JOK
53 MOJIHOM TOBEPXHOCTH MPSIMOM MTPU3MBI,

miomanab OCHOBaHHﬁ, TeOpEMa O

https://m.edso0.ru/37d84157



https://m.edsoo.ru/8a7be683
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OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH IPABUIIbHOM MUPAMUIBL,

bubnuorexa [JOK

54
Teopema o IO OOKOBOM https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEUEHHON MTUPAMHUIbI
55 KonTponbhas pabota o reme bubnuoreka [IOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
N bubmmoreka [IOK
56 Toustue 06 0oneéme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
S OOBEM mHpamu et https://m.eds00.ru/235171b3
N bubnuorexa [JOK
58 OOBEM mupamup: https://m.edsoo.ru/f47dfefd
" bubmmoreka [JOK
59 OOBEM mHpavH LI https://m.eds00.ru/79¢10312
. bubmuoreka [JOK
60 OOBEM mHpamiL! https://m.edsoo.ru/2faadc3f
. bubmuoreka [JOK
61 OOBEM mpusMEI https://m.eds00.ru/79853608
. bubmuoreka [JOK
2
6 OOBEM mpusMEI https://m.edso00.ru/1e053890
N bubnuorexa [JOK
63 OOBEM mpusMEI https://m.edsoo.ru/482d3f51
64 KonTponbhas padora o reme "OO6bEMBI bu6muorexa LIOK
MHOT'OTPaHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpenue, 06o0IICHNE bu6nmnoreka LIOK



https://m.edsoo.ru/5603e30b
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cucremaTtusanus 3Hanui. [loctpoenne
CEYCHUI B MHOTOT'PAHHHKE

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

[ToBTopenue, 06001IEHNE
cucTeMaru3anus 3HaHui. Berancnenue

66 PACCTOSAHUI: MEXY IBYMSI TOUKAMHU, OT 1 bubnnoreka [IOK
TOYKH JI0 IPSAMOM, OT TOUKHU JI0 https://m.edsoo.ru/f7792ba9
IJIOCKOCTH, MEX]Ty CKPEIIMBAIOIIUMUCS
PSIMBIMH

bubnuorexa [JOK

67 HroroBast KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cucTeMaru3anus 3HaHui. Berancienue

68 YTJI0B: MEXKY CKPEIIUBAIOITUMUCS 1 bubnnoreka [IOK
IPSAMBIMH, MEXY IIPSIMOU U https://m.edso0.ru/56765e8b
TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YIJIOB
MEX]Ty TTIOCKOCTSIMH

OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOIT'PAMME
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11 KIIACC

KoumnuectBo yacos JJIeKTPOHHBbIE
Jlara
KonTpoa MpakTnu uudposbie
Nen/m | Tema ypoka usyue
Bcero bHbIE ecKue st OﬁpaSOBaTe.}ILHLIe
padoTsbI padoThbI pecypchbl
Cdepa u map: ueHTp, pajanyc,
1 JMaMeTp; IIIOLA/lb IOBEPXHOCTH 1 Bubmiorexa LIOK
P> p https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacrnonoxenue chepsl u
bubmuoreka [IOK
2 IJIOCKOCTH; KacaTellbHasl III0CKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mromanb chepsl

3 H3ob6paxenue cdepsl, mapa Ha 1 bubnuoteka [IOK
miockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapuyueckas HOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON 1 bubnuoteka [IOK
MIOBEPXHOCTHU, OCh LIMIIMHAPUIECKOU https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
Hunusap: ocHOBaHMs 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yroIIas U OCh; 1 bubnnorexa [JOK
ionia b OOKOBOM U MOJTHOMN https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300paxkenne nunuHapa HA

5 I10cKoCTH. Pa3BEépTka nummHapa. 1 bubnnorexa [HOK
Ceuenust nuIuHApA (MIOCKOCTHIO, https://m.edsoo.ru/016e25eb
napasuieIbHON WIH
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NEPIEeHIUKYIIPHON OCH LIUIUHIIPA)

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn

Bu6muoreka [IOK

-
MMOBEPXHOCTHU, OCh U BEPIIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW TTOBEPXHOCTH
Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yroias 1 ocCh; IIoMaasL O0OKOBOM Bubmmoreia [IOK

P . ’ https://m.eds00.ru/897dd3b2
Y TIOJITHOH TTOBEPXHOCTH
VceuéHnblii KOHYC: 00pa3yromue u
Y basyro bubmuorexa [JOK
9 BBICOTA; OCHOBaHUS B OOKOBast
https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
H300paxeHne KOHyca Ha MI0CKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (HHOCEOCTLIO 1}1,a aJIIeITILHOM ’ bubmmorexa LOK
> 11ap https://m.edsoo.ru/Obdelbe8
OCHOBaHHIO, U TIOCKOCTHIO,
MPOXOIAIICH Yepe3 BePIUHY)

11 KomOuHanus ten BpalieHus u bubnnorexa [IOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHas B bubmorexa HOK

’ ’ https://m.edsoo0.ru/0b136158
MHOTOTPaHHHK WJIM B TE€JIO BPALECHUS
13 [TonsiTue 06 06béMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14 O0BéM HMIMHAPA, KOHYCA
H AP Y https://m.edso0.ru/5513d87b
15 O0BEM mapa u wionaab cheps bubnuoteka [IOK



https://m.edsoo.ru/c94ba09b
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

[Tono6GHbIe Tena B MpOCTPAHCTBE.
COOTHOIIEHUS MEXKTY TUIOMIAASIMU

bu6mmoreka [IOK

16 .
MOBEPXHOCTEH, 00bEMaMK TOAOOHBIX https://m.edsoo.ru/810cfleb
Tell
17 KonTtponsHas pabota no remam "Tena bubnmoreka LIOK
BpaieHus" u "O0beMsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha nmiockocTy U B bubnuoreka LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHH€e U BBIYUTAaHHE BEKTOPOB bubmmorexa [OK
P https://m.edso00.ru/23f4f089
20 VYMHOK€EHHE BEKTOPA HA YUCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxxenne BekTopa mmo TpéM
21 HEKOMIUIaHAPHBIM ECKTO Ell)M ITpaBuio bubmorexa [OK
P pam. 1p https://m.edsoo.ru/a28fd74e
napanienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 [IPUMEHEHHUEM IIPABUII IEHCTBHUIA C Bubmorexa HOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METOA U bubnnorexa [IOK
pELIEHNN TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
IIpamoyronpHas cucTreMa KOOPAUHAT B
24 I pOCT ZI—ICTBG Koopanaars! ]feI[KTO a bubmmorexa [IOK
pOcIp N ) pA pa. https://m.edso0.ru/48db7058
[Ipocreiimue 3a1a4n B KOOpAUHATAX
o5 VYron mexy BekTopamu. CKaJIsipHOE bubnmnoreka [IOK

IMPOU3BCACHUC BEKTOPOB

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

Brrancnenue YIJIOB MEXKAY NPAMBIMUA

Bu6muoreka [IOK

26
Y IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbnas pabota no reme
27 "BeKTOpHI 1 KOOPANHATHI B Bubmmoreia [IOK
P " P https://m.edsoo.ru/77c22fc5
IIPOCTPAHCTBE
[ToBTOpenue, 0600IICHNE 1
08 cucTeMaTu3anus 3HaHuii. OCHOBHBIE bubmuorexa [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUTAHUMETPUHI
[ToBTOpenue, 0600IICHNE 1
29 cucreMartusaius 3HaHui. OCHOBHBIE bubnuorexa [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IUTAHUMETPUHI
IToBTOpEHME, 0000IICHUE 1
30 cUCTeMAaTH3alysa 3HaHUH. 3a1aun bubmmorexa [JOK
' https://m.edsoo.ru/7491efe0
TUTAHUMETPHUH U METOJTBI UX PEIICHUS
[ToBTOpenue, 060061IeHUE U
31 cUcTeMAaTH3alysa 3HaHUH. 3a1aun bubmaorexa LOK
' https://m.edsoo.ru/4dffdag7
TUTAHUMETPHUH U METOJIbI UX PELICHUS
[ToBTOpenue, o6obIIeHNE 1
39 cuctemaTusanus 3HaHui. OCHOBHBIE bubmuorexa [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUHU
bu6nmmoreka [JOK
33 HroroBas KOHTpoIbHAs paboTa
P p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE U Bbu6nmuoreka [IOK



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
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https://m.edsoo.ru/ec24dfc2

cHcTeMaTH3amys 3HaHui

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



https://m.edsoo.ru/f465d10e




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MaremaTnka: anredpa U Hadajaa MaTeMaTHIeCKOTO aHaAIN3a,
reometpust. ['eometpusi, 10-11 knacesl/ Atanacsn JI.C., byty3zos B.®.,
Kagomies C.b. u ap., AkunonepHoe o0iiectBo «M31aTenbcTBo

«IIpocsenienne»

METOINYECKHUE MATEPHAJIBI VISl YYUTEJIA

HUD®POBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

https://m.edsoo.ru/






