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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEeIbHOIO CTaHAapTa CPEIHEro 00IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WM TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPA3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIIBHOTO pa3BUTHUS
JUYHOCTU 00yYarOIXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalNpeIMETHBIX U
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OO0y4arlmuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCHUIUIMH. Pa3BuTue y o0ydaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETUPOBAHUS B HAYUYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
ydalmxcs, a TakKe KAauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECneYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUH OOYYaroIIUMUCS
MNOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKN JOTUYECKUX YTBEPKICHUIN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAy4YHOT'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeTbHOCTH uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TpPYIOBOM J1€ATEIHHOCTH,
SBIISICTCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KA4ECTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHsS y 0OyYarONUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

[lenp ocBoeHus mporpamMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaroluxcs  4epe3  OoOecliedyeHHEe  BO3MOYKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOLKEHNUs 00pa3oBaHMsI
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJTHBIM HCIOIH30BAHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
oOyyaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenupuKol TreoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTHh M3YYHTh T€OMETPHUIO Oojee
riy0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TI€OMETPHUYECKHX
3HaHUAX B IPOPECCHOHATBHOM AEATEIbHOCTH.

JlocTH)KeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHSI  Kypca
«I"eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMmupoBaHHE MPEACTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJENSAX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE VHTEJJIEKTYaJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, peNeBaHTHOU
IrEOMETPUU: yMEHUE PACIO3HABaTh IIPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUHU JIPYTUX Yy4eOHBIX IPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
IrEOMETPUYECKUN aImapar Juisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4eHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NO3HAHMSI, U OINpeleIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yJalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/IaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OO0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozaepikarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacrpenensercs He TOJBKO II0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 TojAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKHUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIIATENBHO, C
COOJTIOJIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuIupsis U
yrayOssist e€, o0pa3yst MpOUYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa rojga ooydenus - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeummBaronmecs npsmele. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MpPsMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesienunea; NoCTPOCHHE CEUEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAsA IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MHpPaAMUJIa; MNpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, NPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MNHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpaimenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOoHyC: 0OcCHOBaHuME U BepIlIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, AUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

KoMmOuHnanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIlEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1apa u 1maomasb chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIebHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJI JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax

SKOHOMUKHU.
JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peleHnu, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON — JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-DPKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlCl Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OIICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS IMBHIW3AIMH; OBJIAJICHHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUxXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamowezo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISATh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O0OBEKTOB, TOHATHH, OTHONICHWUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YACTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBHUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0BbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI MO Pe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIBJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUpO8aAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEICTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M TEPIEHINKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAaHHBIA yToOJI, TpPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMH: CEKyII[as INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ CJIEJOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXyY, COOKY, CHU3Y.

Permarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJTUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMpuMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Il PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBAaTh IIOCTPOEHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOIMAIASMHU MOBEPXHOCTEH M 0O0bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUJIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeEHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4YeCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WUJIu alrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTHE NpUMEPHI MATEMATUUECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4U, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubnunorexa LIOK
1 B 10
BE/ICHHE B CTCPCOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa [TOK
p ' »P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TEM mudpoBbIe
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
I Tena spaiieris 12 https://m.edsoo.ru/1¢209¢37
N bubnuorexa [JOK
2 06 5 1
PEMBLTEN https://m.edso0.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOpPbI U KOOPJMHATHI B MPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypcbl
OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTtpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHHs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, TTEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [IOK
> 1EP P https://m.edso0.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha | bubmmnoreka HOK
PUCYHKaX, Ha MPOEKINOHHBIX https://m.edsoo.ru/a63959%ed
gepTrexax
HauanpHabie cBenenns o kyoe u
paMIIe, X pasép o1 1 bubnmnoreka [JOK
UpaMUie, UX pa3BEPTKH U MOJIEITH.
’ https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
bubnunorexa LIOK
HavanbpHbie cBeneHus o kyoe u 1

https://m.edsoo.ru/3d8fd32




NUpaMHuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

bubnunorexa LIOK
7 MOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScafe
CTEPEOMETPHUHU U CIICJICTBUSA U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM
8 MMOCTPOCHUU CTEPEOMETPUH: AKCHOMBI bubmorexa HOK
P p pHit: https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUHU U CIICJICTBUSA U3 HUX
[TonsiTne 06 akCHOMaTHYECKOM
bubnuoreka [{OK
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.1ru/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCMOMATHYECKOM
10 IMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3aumHoe pacrnionoxeHue npsiMbIX B
1 IIPOCTPAHCTBE: NEPECEKAOLINECS, bubmuoreka [IOK
MapajulesIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520£6
MIpSIMbIE
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuieIbHbIE MPSIMBIE B bubmorexa HOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapAJIEIIBHOCTD TPEX
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
but6mmorekxa [IOK
14 VYTIIIBI ¢ COHANPABIEHHBIMU

https://m.eds00.ru/9f4071b9




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajiebHbIX INIOCKOCTEN bubmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (bUryphl Ha TUIOCKOCTH: TETpad bubmmorexa [IOK
P + TEIPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHIH https://m.edsoo.ru/1d434d0f
bubnunoreka LIOK
21 I1 i
OCIPOCHHE Cenehui https://m.edsoo.ru/ec26feSd
KonTponbHas pabota mo teme
) "[IpsiMBI€ M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IIJIOCKOCTEN"
[IeprieHAMKYIAPHOCTD MPSAMOU U
23 HJI(I;JCKocflTI/I')l;e l::'IeH UK IJ)'ISI HbIE brbmmorexa [TOK
- MEPTCHAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsiMble mapasenbHble U bubmuoreka [JOK
MEPIIEHANKYIISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubmuorexa [IOK
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyISIpHOCTH

https://m.edsoo.ru/f85bfc46
bubnunoreka LIOK

27
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o npsmoit bubnuoreka [JOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.eds00.1ru/635¢5087
79 Teopema o npsimoit bubnmnoreka HOK
MEePIEHANKYIISPHOMN MJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit Bbu6mmoteka [JOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKymnsip 1 HAKJIOHHBIE:
31 aCPCTos[HI/IeYOT EO‘IKI/I 0 TJIOCKOCTH bubmmorexa [IOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepneHauKynsip U HAKJIOHHBIE:
32 ACCTOSIHUE OT TOYKH J0 MJIOCKOCTH bubmmorexa [IOK
p 8 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IpsIMOM J0 INIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
33 a(i)TOHHI/ICYOT EO‘{KI/I JI0 TUIOCKOCTH brbmmorexa [OK
P g ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
34 a(iJTOHHI/ICYOT 50‘11(1/1 0 IUIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHue OT MPSAMOM JI0 MIIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnnorexa [JOK
MIPSIMOM M TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmuoreka [IOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YroJI, TMHEHHBIN yroJl bubmuoreka [IOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [lepneHUKyYISIPHOCTD MIIOCKOCTEH: bubnuoteka [JOK




MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyIPHOCTD MJIOCKOCTEM:
39 np£3HaK negneEnHKynﬂpHOCTH JIBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHuKyIApPHOCTD IIJIOCKOCTEM:
40 HpESHaK He;HeEﬂMKyﬂﬂpHOCTH JBYX bubmmorexa LIOK
u https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX NEpPHEHANKYIIPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYISIPAX bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYISIPAX bubmmorexa [IOK
https://m.edso00.ru/91246736
KonTponbHas pabota no Temam
44 "[lepneHINKYIAPHOCTD NPSAMBIX U bubmmnoreka HOK
mIockocTeil" u "YTibl Mex1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE brbmmorexa [TOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bubmuoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCThH PU3MBbI
47 [Tapannenenunen, npsaMOyTroJIbHbIN bubnuorexa [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




[Mupamuna: n-yronbHasi mupammuiaa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;

48 O0KOBast ¥ OJTHAsI TOBEPXHOCTh bubamorexa LOK
. https://m.edsoo.ru/fblcd0as
NIMpaMU/ibl; IPaBUJIbHASI U yCEUEHHAs
nupamuia
[IpaBriIbHBIE MHOIOIPaHHUKH:
MIOHATHE MTPaBUIBHOIO

49 MHOTOI'pAHHUKA; ITPAaBUJIbHAS [TPU3Ma bubnmnoreka HOK
U IIpaBWIbHAS ITUpaMUJa; [IpaBUIbLHAS https://m.edsoo.ru/074c8865
TpeyrojbpHas nupaMua u
IIPaBUJIBHBIN TEeTpasap; KyO
[Ipencrasnenue o MpaBUIIBHBIX

50 MHOTOTPaHHUKAX: OKTadp, bubmmorexa [IOK

https://m.edsoo.ru/a0fddSbf
JOJEKa’p U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,

51 MPSIMOM, TJIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUU B IUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncnenue 21eMeHTOB

52 MHOTOTPaHHUKOB: pE€Opa, AMaroHasu, bubmmorexa LIOK

https://m.edsoo.ru/6¢cdbecef
YIJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
53 IIPU3MBI, IUIOMIA/{b OCHOBAaHUH, bubmmorexa LIOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSMOM TPU3MBI
54 [Tnomaas 60KOBOM MOBEPXHOCTH U bubnmnorexa [JOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

NUpaMHUIbI, TEOPEMa O IUIOIAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN

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

MUPaAMU/IBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHuororpanHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 IT 0 00
OIUITHE 0 OBbEME https://m.edsoo0.ru/7ad0020b
N bubnuoreka [{OK
57 0
OOBEM mHpamu bt https://m.edso0.ru/235171b3
N bubnuoreka [{OK
>8 OOBEM mupamiIL! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
39 OOBEM mupamHIL! https://m.edso0.ru/79¢10312
. bubnuorexa [IOK
60 O6bEm mipami b https://m.edsoo.ru/2faadc3f
bu6mmoreka IIOK
61 &
O6wEM IpI3MEL https://m.eds00.ru/79853608
bu6mmoreka IIOK
62 &
O6wEM IpI3MEL https://m.edsoo.ru/1e053890
bu6mmoreka IIOK
63 O6Bé
PEM TIPHSMET https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

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




[ToBTOpEeHME, 0000IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienue pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEX]TY
CKPEIIMBAIOIIUMUCS MPSIMbIMU
bubnunoreka LIOK
67 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.cdsoo.ru/b9 146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alHs 3HAHUH.
Beruunciienue yrioB: Mex1
68 CerIHI/IBaI-OH_IZIMI/IC}I HpﬂML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPAMOM U IIIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Konrtpoabubie IIpakTnueckue p
n/n Bcero u3ydyeHusi o0pa3zoBaTesIbHbIE
padoThI padoThbI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; IIOIAab IOBEPXHOCTHU 1 buGnuorexa [IOK
P P https://m.edso0.rw/0341bc2b
chepsl
BsanmMHuoe pacrionoxxeHue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepsl

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnorexa [JOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f712
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKO 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubmmnoreka HOK
IUIOIAh OOKOBOU M MOJHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3o0paxenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka mumHapa.

6 CeueHus muIMHIpa (MITOCKOCTHIO 1 bubmmorexa TOK

N P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEPIEeHIUKYISIPHON OCH LIUITUHAPA)
bubmuoreka [JOK
7 KoHnnyeckas noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pasyronire KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHUEC U BCPIIWHA,

8 oOpasyrolas 1 ocb; IJI0LIAb bubmmorexa [JOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yromue u BuGmiorexa LIOK
9 BBICOTA; OCHOBaHUs U OOKOBast
https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/0Obde1be8
IJIOCKOCTBIO, IPOXOSIIEH uepe3
BEPILHHY)

1 KomOunamms ten BparieHus u bubmuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BIUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK WJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [TonsTre 06 06bEMe. OCHOBHBIC bubnuoreka [{OK
CBOMCTBa 00BEMOB T https://m.edso0.ru/26a03fb7

N bubmuoreka [{OK
14 O6nem upHHApa, KoHycCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OOwém wapa u momaze chepet https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

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




COOTHOIIICHUS MEXTy TUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMHU
IMOIOOHBIX TEII

17 KonTponbHas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbI TET" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 10CcKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CnokeHue ¥ BRIYUTAHHUE BEKTOPOB bubmorexa [IOK
P https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0
MHOIKCHHE BeKTopa Ha JHe https://m.edsoo.ru/dee379¢eb
Paznoxenune Bexkropa 1o tpém
21 HEKOMILJIAHAPHBIM I]:GKTO TEM bubmmorexa [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenne 3ama4d, CBSI3aHHBIX C
22 MPUMEHEHUEM TPaBUJT JEHCTBUH C bubmmorexa [IOK
p p a1 https://m.edso00.ru/5a827900
BEKTOpaMHU
KoopannatHO-BEKTOpPHBII METO
23 Il I/IpimeHI/II/I FCOMe’ll:“) WYECKUX " bubmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cucrema
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. IIpocteiimne https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
’5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexy bu6nunorexa LIOK

IMPSAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8efbe78¢




KouTponbhas pabota no teme

27 "BexTophl 1 KOOpAUHATHI B 1 bubamorexa LOK
. https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE U
)3 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUU
[ToBTOpeHue, 0600IIEHNE U
29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0000IICHNE 1
30 CHCTeMaTH3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 06o0IIEHNE U
31 CUCTEMaTHU3aIlus 3HaHUH. 3a/1auun 1 bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U
10 cucreMmaru3anus 3HaHui. OCHOBHEIE | bu6mmoreka IIOK
¢burypsl, (akTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
bub6mmorexa [IOK
33 WtoroBas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.rw/ec24dfe?
34 [ToBTOpenue, 0600IEeHNE U | bubnuotexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34
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