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INOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEeIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIIBHOTO pa3BUTHUS
JUYHOCTH 00YYarOIIMXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
OpEeIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydarmuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX YUEOHBIX AUCUUILINH. PazButre y oOydarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH TC€OMETPHUECKUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MaTEeMaTUYECKON HayKOH SBJIEHMH M MPOLECCOB pEaJbHOTO MHpa, MECTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
ydalmxcsa, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneYyMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYarOIIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOECHUH LIEMOYKHU JTOTHUECKUX YTBEPKICHUN
B XOJI€ pCIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHHUS OKPYXKAIOIIET0 MHpA, YCJIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM JIE€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4YECTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarONUXCs MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOIIEKYJIBTYpPHOE pa3BUTHE
oOydaronmuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MpUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIATHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3Ha4YeHa MJis
oOyuJaroluxcs CpeHeN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOHWTH OOIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenupuKol TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riy0oKo, €cii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPUYECKHX
3HaHUSAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTH)KeHHE LeM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBRIMH 3aJadaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (dopMHpOBaHHE NpPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MPEACTaBICHUS O MHOTOTPAaHHHMKAX M TelaxX BpalleHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBATD
Y U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

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

e OBJIAJICHUE METOJAMHU PEIIEHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccyXJIeHus B XOJI€ PEUICHHs] CTEPEOMETPUYECKMX 3ajJady U 3a4ay C
IPAKTHUECKUM COJIEP)KAHUEM;



e pa3BuTHE VHTEJJIEKTYaJIbHBIX 51 TBOPYECKUX CHIOCOOHOCTEH
oOydaromuxcs, MO3HABATEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, peNeBaHTHOU
IFEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS  T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUHU JIPYTUX Y4EOHBIX IPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTb HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh T€OMETPUYECKHUE MOJIEH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aIlmapar JUisl PELIEHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NO3HAHMSI, U ONpeeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO ITPEIMETA.

[Tpenmnourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3znaHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarIsAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOTHOTO COJICPKAHHUS.

OcHoBHBIE copaepkaresbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUUN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIATENBHO, C
COOJIIO/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3yst MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble W CKpelmBaromuecs mnpsMble. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenune/a; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M MNIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YrOJI MEXAY MOPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroOJ, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
NIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U
yceu€HHas MNHupaMuja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MNHPAMUJIa;, NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpasdp; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUJIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Breruncienre 571€MEHTOB MHOTOTPAHHUKOB: péOpa, IuUAroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MNHUPaMUJIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas MTOBEPXHOCTb, oOpazyroliue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUE U BeplliHA, 00Opa3yroias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KoMmOuHanun Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tousarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1apa u 1maomasb chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU NTOT0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mmockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3joxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMPaBUJI JCUCTBUU C BeKTopamu. lIpsamoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIUU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaXIaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapo/a;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JSTUYECKOrO0  IOBEJECHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHNUN HAYKU U JIESATEIbHOCTBIO
y4€HOIr0; OCO3HAaHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, peleHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JI0POBbBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAIX CIIOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWM BCEH >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPUPOJIHON W COIMAILHOM
Cpeapl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 3ajad B
00JIACTH  OKpY’KAaloOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMaHHEM
MaTEeMaTHYECKONH HayKW Kak c(epbl UYeTOBEYECKOW JeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHWBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamweo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTpeeNCHUS]  TOHSATHUH; YCTAHABIIMBATh CYIIECTBECHHBIA  TPH3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpUHUMATH, (OopMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIEHUs, BBIOMpaTh Hauboiee MOAXOASINIMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0OBbEeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 00OOIIEHHUS U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0wmenne:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€¢ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJICHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh Pa3Id4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBISITh  pe3ysNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; IPHHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacrpenessaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUHU
3a7a4d, BHOCUTb KOPPEKTHBBI B [ESITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATDH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJbTAaTOB ACATEIBLHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPSIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3aj1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIIBHOCTh M TEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnupoBaTe B3aUMHOE paCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYI'PAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIiia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJa; TpajycHas Mmepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBINYKIIBIM W HEBBITYKIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJlIesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kkinaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHIIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

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

Permats 3aaun Ha HaXOXKICHHE TEOMETPUUCCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHMCIECHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPAMOM M  MJIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TNpuMEHEHHuEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumensaTh reomeTpuueckue (HakThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIBKO [IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATP  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYECHHBIE 3HAHWS HA IMPAKTHUKE: aHAJIM3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIHPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH MOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUS.

Bb4uchasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0ObEMaMu
MOT00HBIX TE.



N300pakath u3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINMONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MPaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPaMH, CKAIPHOE TMPOU3BEACHUE, PACKIaAbIBATh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpUYECKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.

Pemiatp 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlfOpUTMaM, NPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIIMEe MNPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TE€OpEM, anmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 10
BCAICHHE B CTCPEOMCTPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
1 1
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMU 0 https://m.edsoo.ru/1¢209¢37
bubnunorexa LIOK
11 1
> MuororparHiKit https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
N 1
6 OOBEMEI MHOrOTpaHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmmorexa [TOK
p ' P yr https://m.edsoo.ru/1¢209e37
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
HaunmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne ii/mn P Konrpouabusie IIpakTHueckue (mupp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmunorexa [JOK
1 T 12
©1a Bpatiermi https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 B 10 1
€KTOPBI U KOOPJAUHATHI B TPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 06001mEeHNuE, 7 | bu6mmoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O 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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE OHATHSI CTEPEOMETPUU:
TOYKa, TpsiMasi, IUIOCKOCTH,
npoctpancTso. [IpaBuna
bubnuoreka [{OK
n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka
[TonsaTHa: nepecekarommecs
bubmnoreka IIOK
IJIOCKOCTH, MIEPECEKAIOLIUECS TIPsIMast 1
https://m.edsoo.ru/2d8a9¢99
Y TUTOCKOCTD
[TonsaTus: nepecekaronuecs
0CKOC epeceKaroIuec a 1 bubmmorexa LIOK
TUTOCKOCTH, TI KaroIrecs mpsMast
> 1P P https://m.edsoo.ru/db685¢73
Y TUTOCKOCTD
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha | Bubnuotexa [IOK
pHUCYHKaXx, Ha MPOECKIMOHHBIX https://m.edsoo.ru/a63959%d
gepTekax
HauanbHble cBefieHUs 0 KyOe u
UpaMyuie, UX pa3BEPTKH U MOJEITH 1 bubnmorexa LHOK
PAMIAE, TX PESBep ' https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

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

IApaMUJe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

bu6nmmoreka [IOK
7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
bubnuoreka [IOK
8 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
bubnunoreka LIOK
9 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edso0.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM
bubnunoreka LIOK
10 MIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
1 IIPOCTPAHCTBE: MEPECEKArOINECs, bubnmnoreka HOK
rnapajulelIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamienpsHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
but6mmoreka [IOK
12 NapajuieibHbIe IIPSMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPATUICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTH IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubnmnorexa [JOK
[TapannenpsHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubnunoreka LIOK
14 VYTriab1 ¢ cOHanpaBIEHHBIMU

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

CTOpOHAMHU

VYron Mexay npsiMbIMU B

bu6nmmoreka [IOK

15
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MJIOCKOCTEH: Bu6mumoteka [JOK
IapajuleNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18f255
N . bubmuoreka [{OK
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmorexa LIOK
yp - TETPAIp, https://m.edsoo.ru/4a28dc02
Ky0, napaJuienenumnes
bubnmnorexa LIOK
20 ITocTpoenune ceuenui
TPOCHHE CCHEHHH https://m_edsoo.ru/1d434dOf
21 [TocTpoenune ceuennii bubmmorexa LIOK
https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEMN"
[TeprieHAMKYISAPHOCTH MPAMOUN 1
23 HJI(I))CKO(j]TI/I'}llIe l:IeH WK 1.])'151 HbIE bubmmorexa [TOK
- MEPHCHAMIEYIAp https://m.edsoo.ru/b19f6asd
MPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHblEe U bubmuotexa [JOK
MEPIEHINKYIISIPHBIE K TITIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapaenbHble U bu6muoreka [IOK
NEPIEHINKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



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
https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/ba545966

IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHIuKyIsIpHOCTH

bu6nmmoreka [IOK

27
MPSAMON U TNIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsmoit Bu6mumoteka [JOK
NEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnnorexa [JOK
MEPIECHANKYIISPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKysip 1 HAKJIOHHBIE:
3 YIP bubnunoreka LIOK
31 paccTostHuE OT TOYKHU J0 MJIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[TepnienquKymnsip 1 HAKJIOHHBIE:
32 a(iTOSIHI/IGYOT EO‘IKI/I JI0 TUIOCKOCTH bubmorexa HHOK
p . ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[TepnienquKymnsip 1 HAKJIOHHBIE:
P y2Ip bubnuoreka [{OK
33 paccTostHuE OT TOYKH JI0 IIIOCKOCTH,
g https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOM JI0 TIIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
34 a(iTOSIHI/IeYOT EO‘—IKI/I 0 TIJIOCKOCTH bubmmorexa [TOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOU JI0 TITIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY bubnuoteka [JOK
MPSAMOU U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bu6muoreka [IOK
JBYI'PaHHOI'O yrIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuotexa [JOK
JIBYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
38 [TepnieHAMKYIIAPHOCTD MIOCKOCTEM: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/c7c777ed

MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepneHUKyIAPHOCTD INIOCKOCTEM:

39 MIPU3HAK NEPIEHAUKYIISIPHOCTH ABYX bubmmorexa [OK
P vp FHKYIEAP By https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEHN
[lepnieHANKYIAPHOCTD MIIOCKOCTEM:
40 MPpU3HAK NEPHEHIUKYIISIPHOCTH IBYX bubmorexa HOK
p Up FHEYIUAP ABY https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEH
N bubmuoreka [{OK
41 Teopema o TpEx nepHeHANKYISIpaAxX
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepreHANKYJIApax bubmmorexa [TOK
P P PHEHIHIY AP https://m.edsoo.ru/52188a7d
43 TeopeMa o Tpéx mepHeHANKYISIPAxX bubmmorexa [TOK
P P p JHKYIIAD https://m.edsoo.ru/91246736
KonTponbHas padora no temam
44 "[lepneHIUKYISAPHOCTD MPSAMBIX U bubmuoteka [IOK
MI0cKoCTe" U "YTIIbI MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
bubnunorexa LIOK
45 BBITTYKJIBIC ¥ HEBBIITYKJIBIE
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH, pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpu3mMa; rpaHu u
46 OCHOBAHHS TIPU3MBI; TIpsiMasi 1 bubnmnoreka [JOK
HaKJIOHHAs TIPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
ITOJTHAs! TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsIMOYTOIbHBIN bubmuotexa [JOK

MapajuieenuIiel U ero CBOMCTBa

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
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48

49

50

[Mupamuya: n-yrojapHasi IupaMuaa,
rpaHy ¥ OCHOBAaHUE MHPaMU/IbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMHU/Ib; IPABUIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBHILHOTO
MHOTOTpaHHHKa; IPaBUIbHAS pU3Ma
Y TIpaBUJIbHAS MUPAMUJIA; TPABUIIbHAS
TpeyrojbHas MUpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO
[IpencraBnenne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
J0AEKadIp U UKOCAdP.

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0as

bubnunoreka LIOK
https://m.edsoo.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CuMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&é0pa, AMaroHamu,
YTJIbI

bubmnoreka IIOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tmomaae 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPHU3MBI, IIONIATh OCHOBAHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O IIoLIaIx
OOKOBOW IMMOBEPXHOCTH YCECYEHHOM

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

MTAPaAMUIBI
55 KonrponsHas pabora o Teme Bubmumotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
56 [Tonsitue 06 00BEME bubmmorexa [TOK
https://m.edsoo.ru/7ad0020b
57 OO0BEM TUPAMHUTBI bubmorexa HOK
https://m.edso00.ru/235171b3
N bubnuorexa [IOK
58 0
OObEM mapamuE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [IOK
59 OGLEM nipavitb https://m.edsoo.ru/79¢10312
N bubnuoreka [{OK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 06
PEM TIPHIMEL https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 06
PEM TIPHIME! https://m.edsoo.ru/1053890
63 O0BEM pU3MBI bubmorexa OK
https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme Bubnuotexa [IOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUM. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHHU.

66 Brluucnenue paccTosiHUM: MEXy | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TNIOCKOCTH, MEXKITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
67 HroroBast koHTpobHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bcO
[ToBTOpEeHME, 0000IIEHNE
CHCTEMaTHU3alKs 3HAHHIA.
Briuucnenue yrios: Mexay
68 CKPEUIUBAIOIIUMHUCS TPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOU U TIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I1O 63

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paauyc,
bubmuoreka [IOK
1 JUaMeTp; TIIONa/lb IOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepsr
Bsaumnoe pacnonoxenue chepsl U
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas JI0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mrommanb chepbl

3 N3o6paxenue chepsl, mapa Ha | bubmmoreka [JOK
wiockoctu. CedeHus mapa https://m.edsoo.ru/bc 1572
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3zyromue MUINHIPHIECKOM | bubnnoreka [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIIas U OCh; 1 bubnmnoreka [JOK
TJI01A b OOKOBOM M IMTOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakenne nuauHApa Ha
IUIOCKOCTH. Pa3BépTka nuuHapa.

6 CeueHns nuImH pa (rmocxocnr,)}o 1 bubmmorexa LIOK

1 . P ’ https://m.edsoo.ru/016e25¢eb
napauieIbHON WIN
MEPIEeHIUKYISIPHOM OCH LIMITMHPA)
bubmmoreka [JOK
7 Konunueckas moBepxHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHueE U BepIIKHA,

8 o0pa3yroIas U 0Ch; IJIOMIA/Ib bubmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VYceuéHHbBIN KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIzm " goxzsalj bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnoreka [JOK
MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIIUHY)

1 KoMmb6unamnus ten BpaiieHus u bubnunorexa LIOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAS B bu6mmoteka IIOK
MHOTOTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [Tonsitue 06 06BéMe. OCHOBHBIC but6mmorekxa [IOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7

14 O06bEM UIHHIpA, KOHYyCa bubnmorexa LOK

https://m.edsoo.ru/5513d87b
N bubnuotexa [JOK

15 O0bem wapa u mowans chepet https:/m.edsoo.ru/d189bde2
16 [TomoOHbIE TeNa B MPOCTPAHCTBE. Bubmmorexa [IOK

https://m.edsoo.ru/810cf1eb
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COOTHONICHUS MEXTY TUTOTIAISIMHI
MOBEPXHOCTEH, 00BEMAMH
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockoctH U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubnuoreka [IOK
19 CnoxxeHue ¥ BbIUMTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
bub K
20 YMHOKEHUE BEKTOPA HA YUCIIO uommoreka 110
https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
bubnuoreka [{OK
21 HEKOMILJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemrenue 3anay, cBs3aHHBIX C
22 MIPUMEHEHNUEM TIPaBUJI JEUCTBUH C brbmmorexa [TOK
P Papti A https://m.edsoo.ru/52827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOJT
bubmnoreka IIOK
23 IIPU PELICHUN F€OMETPUYECKHUX
https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJHMHAT B IPOCTPAHCTBE. bu6muoreka [IOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAMHATaX
)5 VYroa Mexay BEeKTOpaMH. bubnmnorexa [JOK
CkanspHO€ MPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Breluncienue yrioB Mexay bubnuorexa [IOK

MMpsAMBIMHA U TNIOCKOCTAMU

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

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmorexa [IOK
" https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpeHuEe, 06001IIeHNE 1
)3 cuctemaTusanus 3HaHui. OCHOBHBIS 1 bubnuorexa [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
IJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1
79 cucrtemaTusanus 3HaHui. OCHOBHBIS | bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
IToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTH3alvs 3HaHWK. 3a1aun | bubnuoreka [IOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efeQ
pelIeHus
[ToBTOpeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3anauun | bubnuoreka [{OK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHUEe, 06001IeHNE 1
1 cucreMaTtu3aius 3HaHuil. OCHOBHbIE ] bubnmnoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnunorexa LIOK
33 HroroBas KoHTpoIIbHAs paboTa 1 https://m.edsoo.r/ec24dfc?
34 [ToBTOpEeHUEe, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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