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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlornyeckoe MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydyenus - 102 y4eOHbIX daca.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpEOMETPUH. TouKa, mpsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUHU: aKCMOMBI CTEPEOMETPUH
U CJIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajulesIbHbIE M CKpeInBaroImuecs npsamMsle. [lapaninenbHOoCTh NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapajuIelIbHbIC IIPsAMBIE B IIPOCTPAHCTBE; IMAPAIICIBHOCTb TPEX
IPSMBIX; [apaUIENIbHOCTh TMPSIMOM M IUIOCKOCTH. YTIUIBI € COHAIPaBICHHBIMU
CTOPOHAMM; yTOJ MEXKIy IPSMBIMH B IIPOCTpaHCTBE. [lapamnenbHOCTh NIIOCKOCTEH:
MapaJUIeNIbHbIE IUIOCKOCTH;, CBOMCTBA MapajuieNbHbIX IIOockocTen. IIpocreimme
MIPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpajAp, KyO, HapaulesienuIeN;
MMOCTPOCHUE CCUCHUU.

[lepneHAUKYASAPHOCTh NPSIMOM U IUIOCKOCTU: MEPIEHIUKYJSPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NMPAMbBIE NAPAJUICIbHbIE U NEPIEHAUKYJISIPHBIE K IIIOCKOCTH, MPU3HAK
IIEPIICHIUKYJSIPHOCTH IPSIMOM U IUIOCKOCTH, TEOPEMA O IPSAMOM NEPIIECHANKYISAPHOU
IIJIOCKOCTHU. YTIIbI B IIPOCTPAHCTBE: YOl MEXAY IPSIMOM U INIOCKOCTHIO; IBYTPAHHbBIN
yIOJI, JIMHEWHBIW yTOJI IBYTPAHHOTO yria. [leprieHauKkyssp U HakJIOHHBIE: PACCTOSHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 MIIOCKOCTH, MPOEKIUs (pUrypsl Ha
IJIOCKOCTH. [lepneHauKyIapHOCTh TNIOCKOCTEN: MPU3HAK MEPIEHINKYISIPHOCTH ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas
MpU3Ma; TPaHU U OCHOBAaHUS TPHU3MBI; MpsMas U HAKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAs MOBEPXHOCTH Npu3Msbl. [lapannenenumen, npsMOyroJbHbIA NapaJuIeIeuIe 1
ero cpoucrBa. I[lupamupa: n-yrojibHas nmupamMuia, TPaHA M OCHOBAHUE INHUPAMUIBI;
OOKOBasi W TIOJIHAsI TOBEPXHOCTHh MUPAMUIbBI, TPAaBUIbHAS M yCEUYEHHAS MHUPaAMUTA.
DOneMeHThl TNpU3Mbl W nHpaMuabl. [IpaBUiIbHBIE MHOTOTPAHHHUKHW: ITOHSATHE
NPAaBWJIBHOIO MHOTOTPAaHHMKA; IMpaBWIbHAs NpU3Ma M IMpPaBWIbHAsA NUPaMUIA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABWIIbHBIN TeTparap; Kyo. [IpencraBnenue o
MIPaBUJIBHBIX MHOTOIPAHHHUKAX: OKTA3p, JoAeKadAp U ukocadap. CeueHus: Npu3Msbl U
MUPAMUJIBIL.

CummMeTpuss B TIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MUPaMUIAX, NapajuielIeNuneaax, NpaBUIbHbIX
MHOT'OTPaHHHKAX.



Brruncnenue 3neMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans
OOKOBOIl TMOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH TMPSAMOM TPU3MBI, IJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsAMOI mpu3Msbl. [lnomane 60koBoi
IOBEPXHOCTH U IIOBEPXHOCTU IIPABUJIBHOM NMpamMuAbl, TEOpeMa O IUIOLIAIN
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpaMuIbl, MPU3MBI.

[TonoOusie Tena B npocTtpaHcTBe. COOTHOILICHHS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMAaMU MTOJOOHBIX TEN.

11 KITACC

TeJsia BpaleHnus

Hunuuapuyueckas MOBEPXHOCTh, 00pa3yrolue IMIMHIPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON MOBEpXHOCTU. [[umuHap: ocHOBaHUS M OOKOBasl MOBEPXHOCTb,
oOpasyronias U 0Ch; IIONaabr OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKON MmoBepxHOCTU. KOHyC: OCHOBaHME U BepIiliMHA, 00pa3yromas u
OCh; IUIONIaAb OOKOBOW M TOJIHOW MOBEPXHOCTU. YCEUEHHBINM KOHYC: 0OpasyroIue 1
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: uUeHTp, paauyc, AUaMETp; IUIOLIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxkenue cepbl M MIOCKOCTH; KacarelibHas IUIOCKOCTh K cdepe;
JI01a1b ChEephl.

N3o0pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KoMOunHanuu ten BpallleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONKUCAaHHBIN
okoJ10 cpepsl; cepa, BMCcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 o6BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 0O0bEME
IPSIMOYTOJILHOTO TMapajuienenumnesa u caeAcTBus u3 He€. O0bEM UIMHAPA, KOHYyCA.
OO6BEM mapa u wiomaab cepsol.

[Tonobnsie Tena B mnpocTtpaHcTBe. COOTHOIIGHHS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust uuinuHapa (MapajuiebHO W MEPIEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapauienbHOE OCHOBAHUIO U MPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctu U B mpocTpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHue BEKTopa MO TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuwiio mapannenenunena. Pemenue 3agad, CBSI3aHHBIX ¢ MPUMEHEHUEM
MpaBuJ AEUCTBUN ¢ BeKTopaMu. [IpsiMoyrosibHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunater BexTopa. IIpocreitmme 3anaun B KOOpAUHATAX. YTOJI MEXKAY BEKTOPAMH.
CkansipHoe TPOM3BEACHUE BEKTOPOB. BbIUMCIEHHE YIJIOB MEXIYy MPSMBIMU H
MI0CKOCTAMU. KOOpAMHATHO-BEKTOPHBIA METOJI MPU PEIICHUH T€OMETPUUECKUX
3aaad.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHSA NPOTpaMMBbl  yueOHOro mpeaMeTa
«Marematukay XapakTepu3ylTCs:

I'paxnanckoe BociuTaHMe:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTHUYECKHIX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpaKJaHCKOTo 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHUEM B3aHMOJIEHCTBOBAThH C
COIIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKIIUSIMU U HA3HAUCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HUJCHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSILIEMY POCCUUMCKOW MAaT€MAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOW MAaTEMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO D3TUX JOCTIDKEHUW B JPYTUX HayKax, TEXHOJOTHUsX, cdepax
HKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH POCCUHCKOIO HapoJa; c(hOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTrO MOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUHN, PACCYKIACHUI; BOCTPUUMYUBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3JINMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATH MaTeMaTUYECKHE 3HAHUS B
MHTEepecax 3I0pOBOr0 U 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTAHHWE, COAIAHCUPOBAHHBIN PEXUM 3aHATUA U
OT/bIXa, peryysipHas ¢u3udeckas aKTUBHOCTH); (PM3UYECKOrO0 COBEPIICHCTBOBAHUSI,
IPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOM JIEATENbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHMEM LIEHHOCTU TPYAOIIOOUS; HHTEPECOM K
paznu4HbIM c(hepaM MPoPEeCCHOHATIBEHON JESITEIBHOCTH, CBI3aHHBIM C MaTEMAaTUKOM
U e€ IPUIOKEHUSIMU, YMEHHEM COBEpILIATh OCO3HAHHBIN BbIOOp Oynyiei npodeccun
U PeaIn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MIaHbl; TOTOBHOCTBHIO U CITIOCOOHOCTHIO
K MaTeMaTHU4ecKoMy OOpa30BaHMIO M CaMOOOPA30BAHMIO Ha MPOTHXKEHUU BCel



KU3HH, TOTOBHOCTHIO K AKTHBHOMY Yy4YaCTUIO B PEIICHUHM MPAKTUYECKUX 3a7ad
MaTEeMaTUYECKON HAIIPABICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO  IKOJIOTHYECKON KYJIbTYpHI, ITOHUMAHUEM BIIMSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPHUPOTHOM M COIMAIBLHOMN
CpeIlbl, OCO3HAaHHEM TII00aTFHOTO XapaKTepa IKOJOTHIECKUX TIPOOIeM; OprueHTaIuen
HAa TPUMEHEHHWE MaTEeMaTUYeCKMX 3HAHWM i1 penieHus 3amad B 00JiacTu
OKpYXKalomeld Cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIEHKH HMX BO3MOXHBIX
MOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOT0 MIO3HAHMSI:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAHHEM MaTEeMaTHICCKOM
HayKH Kak cepbl YeJIOBEUECKON JEATEIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUIS pa3BUTHS IMBUJIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTeMaTHKH W MaTEeMaTHYECKOMN
KyJbTYpOH KaK CPEeICTBOM ITO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHUS IPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1) Vuueepcanvnvie  no3nasamenvmvie  Oeticmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcaoweco  Mupa,  NpumMeHeHue  J102UYEeCKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jornueckue aeiicTBUs:

e BBIBISITH M XapaKT€PU30BATh CYIIECTBEHHBIE NMPU3HAKA MAaTEMaTHUYECKHX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy NOHATUAMHU; (QOPMYIUPOBATH
ONpeneNieHUs]  TOHATUM;  yCTaHAaBIMBaTh  CYIIECTBEHHBIH  MpHU3HAK
KJaccu(ukanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHMS, KpPUTEPUU
MPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHHUMATH, (QOPMYJIUPOBATH M  MPEOOPa3OBBIBATH  CYXKACHMS:
yTBEpAUTENIbHbIE U OTpHULATENIbHbIE, €IWHUYHbIEC, YacTHble U OOLIHE;
YCIIOBHBIE;

e BBIABIISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (aKkTax, JIaHHbIX, HAOJIONECHUSIX U YTBEPKICHUSX; Npeajarartb KpUTepuu
JUISl BBISIBJIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;



e Ji€NIaThb BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITENBHO JOKA3ATEIbCTBA MATEMATHUECKUX YTBEP KICHHIM
(mpsiMble U OT MPOTHUBHOTO), BBICTPAWBATH AaPTyMEHTAIMIO, MPUBOIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

e BbIOMpaTh cHOcOO penieHus ydeOHOW 3adgaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUICHUs, BbIOUpATh HauOoJiee TMOIXOMAIUNH C Yy4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOIPOCHl KAK HCCIENOBATEIbCKUI HHCTPYMEHT IO3HAHUS;
(GbopMyIMpOBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOPEUHE, MpodIEMYy,
yCTaHaBJIMBaTh  HMCKOMOE€ H  JIaHHOe,  (opMupoBaTh  THUIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITENILHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BaHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHUYEeCKOTO OOBEKTa, SIBIICHMUS,
IpoLIecCa, BBIABICHUIO 3aBUCUMOCTEM MeEXIy OOBEKTaMH, SBJICHUSMU,
IIPOLIECCAMY;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIICHHS U BHIBOJABI 1O pe3yJibTaTaM
IPOBENEHHOTO HAOMIOAEHUS, MCCIEIOBAaHUs, OIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE IIPOIECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

e BBISBIATH JeDUIIUTHI UHPOpPMAIUH, TaHHBIX, HEOOXOJAUMBIX JJIsI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHOOPMAITUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

e CTPYKTYypUpOBaTh MHGOPMAIIMIO, MPEICTaBIATh €€ B pa3IMuYHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJIEXHOCTh uHbopmauu o CaMOCTOSITEJIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAmMueHble  Oelicmeus,  o0becnedusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSMU U
1eIsIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHS B



YCTHBIX M MNHUCHBMEHHBIX TEKCTaX, J/1aBaTh MOSICHEHHUS MO XOJYy pEIICHHS
3a/1aul, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0/i¢ OOCYXKICHMSI 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCY>KIaeMON TEMBI,
npoOJIeMBbl, pelIaeMon 3ajlay, BBICKA3bIBATh WJICH, HAICJICHHbIE HA TTOMCK
PELIEHHUS; COOCTABIISATh CBOU CYXAEHUSA C CYKICHUSIMHU IPYTUX YUYACTHUKOB
auanora, OOHApYXMBaTh Pa3IMUMe M CXOJICTBO TO3UIMH; B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3YJIbTaThl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa; CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBICTYIUICHUS C YUETOM 3ajiay
MPE3EHTAllUU U OCOOEHHOCTEHN ay TUTOPHUHU.

CorpyaHu4ecTBo:

MOHMMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYATbHON
paboThl TpH pelIeHWH Y4eOHBIX 3ajad; MPUHUMATH II€JIb COBMECTHOM
NEATEIbHOCTH,  IJIAHUPOBATh  OPraHM3aIlMI0  COBMECTHOM  paboOThI,
pacnpenenarb BUAbBL pabOT, JOroBapuBaThCsA, OOCYX AaTh NpoLEcC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPyHMNOBBIX (hopMax padoThl (00CYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYpMb» U HWHBIE); BBIMIOJHIATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTUMHU YJIEHAMU KOMAaH/Ibl; OLICHUBATh
KaueCTBO CBOEro BKJIaJa B OOWMHA MPOAYKT IO  KPUTEPUSIM,
c(hopMyIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvhvle pezynamuenvie oeticmeus, odecneuugarom opmuposanue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3aJ]a4ul, BEIOUPATh CIIOCO0 PELICHUS C
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJaJeTh HaBbIKAaMHM  [IO3HABaTEIbHOM  pediekcuu Kak  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIHUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTara
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUN 3a1a4H,
BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAWJEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBME pe3yjbTaTa LEIM W YCIOBUSIM, OOBICHITH
IIPUYUHBl JOCTW)KECHUS WM HENOCTHKECHUS PE3YJbTAaTOB JEATENbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATh aKCMOMBI CTEPEOMETPUU W CIEACTBUS W3 HUX IPU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh MOHATUSIMU: NAPATIIEIBHOCTh U NMEPIEHINKYJIAPHOCTD MPSMBIX U
IIJIOCKOCTEN.

KnaccuduimpoBaTs B3aMMHOE pACHOJOKEHUE TMPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yo, TpaHu JIBYTPaHHOTO yTia, pedpo
JNBYTPAaHHOTO YIJja; JIMHEHMHBIA YroJ JBYIPAHHOTO YyIja; TpagycHas Mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIA U  HEBBITYKIIbII
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMHUpaMuia; MpHU3Ma,
NPSIMOYTOJIBHBIN TapaJljIesienumne, Kyo).

KnaccuduimpoBats MHOTOrpaHHUKH, BIOMpPAsi OCHOBAHUS ISl KJlacCU(PUKanu
(BBIMMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUJIbHBIE MHOTOTPAHHUKH; MPSIMbIC
Y HaKJIOHHBIE MPU3MBI, MAPATIIEIECTUIIC IBI).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEXKHU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJA CBEpPXY, COOKY,
CHU3Y.

PemaTe 3ajau Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIMYMH MO 00paslam HIu
aNrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAIIMTHUYECKUE METOABl IPU PELICHHUH
CTAaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 HA BBIYMCICHHE PACCTOSHUM MEXAY IBYMS
TOYKAaMH, OT TOYKH 10 IPSIMOM, OT TOYKHU J10 IIOCKOCTH, MEXKIY CKPEIIUBAIOIUMUCS
MPSMBIMH.

PemaTe 3ajau Ha HaXOXXJEHUE T'€OMETPUYECKUX BEJIMYMH MO 00pasiam Hiu
aNrOpuTMaM, MPHUMEHSS W3BECTHBIE AHAIUTHUYECKUE METOABl IMpPU PELICHUU
CTAaHJAPTHBIX ~ MATEMAaTHYECKHMX  3a7Ja4 Ha  BBIUYHUCICHHE  YIJIOB  MEXIY
CKpPCIMBAIOIIMMHUCS  MPAMBIMM, MEXIAYy NPAMOM M  IUIOCKOCTBIO,  MEXAY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Beruncnare 00bEMBI M IUIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamMuza) ¢ npuMeHeHueM (HopmyJi; BBIUMCIATh COOTHOLIEHUSI MEXAY IJIOLIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TMOHSATHUSMH: CHMMETPUS B TPOCTPAHCTBE; IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekath, mpeoOpa3oBBIBAaTh M WHTEPHPETHPOBATH HHPOPMAIHMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PHUTypax, MPEACTABICHHYI0 Ha dYepTexax Hu
pPUCYHKaX.

[IpumensaTs reomeTpudeckue (akThl ISl PEIICHUS CTEPEOMETPHUSCKUX 3aad,
MIPEAIOJIATrafoIINX HECKOJBKO MIAaroB PEIICHUs, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbI B
SBHOU (opme.

[IpuMeHsTh  MpoCTEHIMEe  MPOTrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a]1ad.

[IpuBOAMTH IPUMEPHI MATEMATHYECCKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HU,
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONy4YEHHBbIE 3HAHUS HA TPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallUM ¥ TPUMEHSITh U3YYCHHBIC TIOHATHUS B TIPOLIECCE IOMCKA PEeIIeHUs
MaTeMaTH4YeCKH chopMyITMPOBAHHOMN MPOOIEMBI, MOICITUPOBATh PEATbHBIC CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh IOCTPOCHHBIE MOJEIH C HCIIOJIh30BAaHUEM
TCOMETPUUYECKUX TOHATHA M TEOpEeM, amnmapara aireOpbl; peniaTh MPaKTHYECKHE
3aJlayu, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUHMH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: IWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yronme
AJIMHAPUYECKON TMOBEPXHOCTH, ITUIMHAP; KOHUYECKAs TOBEPXHOCTh, 00pasyromue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CETMCHTA; IIapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucisate 00bEMBI WM TUIOMQAM  TOBEPXHOCTEM  Ted  BpAIICHUSA,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BITUCAHHBIA B Cepy M ONMMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISATE COOTHOMICHHUST MEXIY IUIONIAASMU TOBEPXHOCTEH U oOBEMaMu
OAOOHBIX TEII.

N300pakath u3ydaeMble (UTYpBl OT PYKH W C TPUMEHEHHEM TIPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) TUIOCKHAE YEPTEHKHU U3 PUCYHKOB MPOCTHIX O0O0BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HHTEPOPETUPOBATH M  NPeoOpa3oBbIBaTh MH(MOPMALKIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (PUrypax, MpPEACTABICHHYI0 Ha dYepTexax Hu
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEWCTBUSL  CJHOKEHHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOWCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B IMPOCTPAHCTBE, BEKTOP,
MOZyYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIHWHATBHI BEKTOPA, YTOJd MEXKIY
BEKTOpaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHApHBIC
BEKTOPBI.

Haxonute cymMMy BEKTOPOB U NPOW3BEACHUE BEKTOpPAa HA YHUCIO, YTOJI MEXIY
BEKTOpaMH, CKAJSIPHOE IIPOMU3BEICHUE, PACKIAAbIBaTh BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[IpumeHnsTh reomeTpuyeckre (akThl sl PEIICHUs CTEPEOMETPUUECKUX 3aad,
MPEANOJaralouX HECKOJBKO [IaroB PEeIIeHUs, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbI B
sBHOM (popme.

PemaTte npocreiimime reoMeTpudecKue 3aJaud Ha IIPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTte 3agauM  Ha [10Ka3aTENbCTBO MATEMATHUYECKHX OTHOUIEHUH U
HAX0XJIEHWE T€OMETPUYECKUX BEIUYMH MO 00pasliaM WIH alropuTMaM, MpUMEHSsS
W3BECTHBIE METO/bI ITPH PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHAT,  TpOCTEWIIME  MOPOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAaHUS HA NPAKTUKE: AHAIM3UPOBATH pPEAJbHBIC
CUTyallUM W TPUMEHITh HU3YUYEHHbIC TMOHATHA B TNPOLECCE IMOUCKA pelIeHUs
MaTeMaTU4YecKu cPopMyIHUPOBAHHOMN MPOOIIEMbl, MOIETUPOBATh peajbHbIe CUTYallUuU
Ha S3BIKE TE€OMETpPUHU, HCCIEAOBATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUH M TEOpeM, ammapaTa aireOphl; pemaTh MpaKTHUYEeCKHe
3aJlauy, CBS3aHHBIEC C HAXOXKIECHUEM T€OMETPUUECKUX BEJIMUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BC/ICHHE B CTCPCOMCTPHIO 0 https://m.edsoo.ru/1¢209¢e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©1a BpatiemA https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps-//m.edsoo.rw/1209¢37
4 [ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢e37
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 Hdara uudgposbie
Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE IOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuna
bubnuoreka [{OK
n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajiesIbHbIX NPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka
[TonsaTHA: nepecekarommecs
bu6mmoteka IIOK
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1
https://m.edso00.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
0CKOC epeceKaroImec a 1 bubmmorexa LIOK
IJIOCKOCTH, 11 KaloIuecs mpsMast
> TeP P https://m.edso0.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOI'OT'PaHHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PHUCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHHs 0 KyOe u
NUpaMHIe, UX PA3BEPTKU U MOJETHU 1 bubnrorexa LHOK
P > MX PRSBEP ' https://m.edsoo.ru/b30dff38
CeueHnnst MHOTOIpaHHUKOB
bubmmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo.ru/3d8{fd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [TOK
P p puH: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIICICTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bub6nmoreka [IOK
8 MIOCTPOCHHUU CTEPEOMETPUN: AKCHOMBI
https://m.edso00.1ru/239¢c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI
https://m.eds00.1ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmorexa LIOK
P P pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionoxeHue npsMsIx B
1 IIPOCTPAHCTBE: MEepeCeKaroIuecs, bubmmnoreka HOK
rnapajulelIbHbIE U CKPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
bubmmoreka IIOK
12 MapajuieIbHbIE NPSIMBIC B
.. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIeNbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bu6nunorexa LIOK
14 VYTriasl ¢ cOHanpaBIEHHBIMU

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

15 Yron Mexay npsMbIMU B bubnmnoreka HOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubamoreka LOK
P https://m.edsoo0.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmoreka LOK
P - TeTpasp, https://m.edsoo.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubnuoreka [{OK
20 I1 i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434d0f
bu6nmorexa LIOK
21 [TocTpoeHune ceuenui
TpocHH et https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
) "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctie. [lapaienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie r;IeH WK I.])'ISI HbIC buomrorexa LIOK
- HICPTIEHAHIY AP https://m.edsoo.ru/b19f6aSd
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0acl1c95
)5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edso0o.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnuoreka [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHIuKyIsIpHOCTH

bu6nmoreka IIOK

27
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635¢5087
9 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnnoreka [JOK
MEPIECHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip 1 HAKJIOHHBIE:
31 a(iTOHHI/ICYOT EO‘IKI/I JI0 TJIOCKOCTHU bubmmorexa [IOK
P . ’ https://m.edsoo.ru/33¢477d3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[lepnienquKymnsip 1 HAKJIOHHBIE:
32 aCIz:TOSIHI/IGYOT EO‘IKI/I JI0 TUIOCKOCTH bubmorexa [IOK
P . ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
33 aCI::TOSIHI/IGYOT EO‘IKI/I 0 IJIOCKOCTH bubmmorexa [TOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOU JI0 TIIOCKOCTH
[lepnenauKymnsip 1 HAKJIOHHBIE:
34 anCTOSIHI/IGYOT EO‘IKI/I 0 TJIOCKOCTH bubmorexa [TOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOU JI0 TITIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKILY bubnuotexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bu6muoreka [JOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoteka [IOK
JIBYI'PAaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [TepnieHAMKYIIAPHOCTD MIIOCKOCTEM: bubmmoreka [JOK
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IIPU3HAK NEPIECHANKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHUKyIAPHOCTD INIOCKOCTEM:
39 Hp§3HaK HegnegﬂnxyﬂﬂpHOCTH IBYX bubamorexa LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHANKYIAPHOCTD MIIOCKOCTEM:
40 MPU3HAK NEPIEHAUKYIJIIPHOCTH JIBYX bubmmorexa [TOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX nepHeHANKYISIPaAX bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEpPHEHANKYISIPAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o Tpéx nepHeHANKYISIPAxX bubmmorexa [IOK
https://m.eds00.ru/91246736
KonTponbHas padoTa no temam
44 "[lepneHIMKYISIPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTe" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOI'paHHUKA,
45 BBIIYKJIbIE U HEBBIYKJIbIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKa
[Ipusma: n-yronpHas mpu3mMa; rpaHu u
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
TI0JIHAsl TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOIbHBIN bubmuoteka [IOK

MapajuiesenuIiel U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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48

49

50

[Mupamua: n-yrojapHasi mupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMHU/IB; IPABUIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS pU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyrojbHas MMpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO

[IpencrarneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

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

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

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

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

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

bubmmoreka IIOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK
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IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

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

MTAPaAMUIBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95£5c04
N bu6nmorexa [IOK
56 I1 6 00
OIUITHE 0b OBhEME https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
57 06
HEM TTHPAMHIH! https://m.eds00.ru/235171b3
N bubnnorexa [IOK
58 0
OOBEM MpaMi b https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
59 0
OOBEM mHpamu bt https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60
OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubmuorexa [{OK
2
6 OOBEM mpH3MbI https://m.eds00.ru/1¢053890
. bubnuoreka [{OK
63 06
DEM TPH3MBT https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hroroast koHTpoIbHAs paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEUIUBAIOIIUMHUCS TPSIMBIMHU, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
TTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IlpakTnueckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,
1 IUaMeTP; IUIOAab IOBEPXHOCTHU 1 Bubmiorexa OK
P P https://m.edsoo.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxxenue cepbl 1
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas IJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mmockocTu. CeyeHus mapa https://m.edsoo.ru/be15f7{2
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3yroue MUINHIPHIECKOM | bubnnorexa [JOK
ITOBEPXHOCTHU, OCh [IWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIias U OCh; | bubnnorexa [JOK
TJI0IA b OOKOBOM M MOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHpa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.edsoo.ru/016e25¢eb
napauieIbHON WIN
MEePIEHIUKYIISIPHON OCH IHJIMH]IPA)
7 KoHnnueckas noBepXHOCTB, 1 bubmuoteka [IOK

o0Opa3yronire KOHUIeCKOn

https://m.edsoo.ru/c94ba09b
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IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHOBaHue u BepIIMHAa,

8 o0pa3yrolas U 0Ch; IJIOIA/Ib bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
YceuéHHbIN KOHYC: 00pa3yromue u Bu6miorexa LIOK
9 BBICOTA; OCHOBaHUs U OOKOBast
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnorexa [JOK
MapajieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILHHY)

1 Komb6unamus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOI'OT'PaHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 00BEMOB TET https://m.edso00.ru/26a03fb7

. bubmuoreka [{OK
14 O6neM uHHAp, KOHYCa https://m.edsoo.ru/5513d87b
" bubnuotexa [JOK

= OObEw wiapa i MIOWALL ChepEl https://m.edsoo.ru/d189bde2

[TogoOHEbIE TENa B MPOCTPAHCTBE.
but6mmoreka [IOK
16 COOTHOIICHUS MEXTY TUIOIIAISTMHI

MOBEPXHOCTEH, 00BEMaMHU

https://m.edsoo.ru/810cfleb
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NOI00HBIX Tell

KonTponbnas pabora no remam

bu6nmoreka IIOK

17
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mimockocTu u B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 Clio)eHne ¥ BBIYMTaHUE BEKTOPOB bubmorexa [IOK
P https://m.edso0.ru/234089
bubnunoreka LIOK
20 YMHOKE€HUE BEKTOpa Ha YHCIIO
P https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILJIAaHAPHBIM BEKTOpaM bubmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 MPUMEHEHHUEM TPaBUJI JEHCTBUH C bubmorexa [IOK
p P 8 https://m.edso00.ru/5a827900
BEKTOpaMHU
[IpssMmoyronbHas cucrema
3 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpJAMHATaX
24 VYroa Mexay BEeKTOpaMH. bubnnorexa [JOK
CkansipHO€ POU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
)5 Brpluncienue yrioB Mexay bu6muoreka [JOK
MPSAMBIMH U IIITOCKOCTSAMU https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBIN METOJT
26 MPYU PEMIEHNN TEOMETPHUUIECKUX bubmorexa OK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
KonTponbhas pabota no teme
| bu6nunorexa LIOK
27 BekTopsl 1 KOOpAMHATEI B

npocrtpaHcTae"

https://m.edsoo.ru/77¢22fc5



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/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5

[ToBTOpeHUEe, 0600IICHNE 1

)3 cucrtemaTusanus 3HaHuii. OCHOBHBIE | bubnuorexa [{OK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpeHue, 06001IIeHNE 1

9 cucrtemaTusanus 3HaHui. OCHOBHBIS 1 bubnuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edso0o.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 06o0IIEHNE 1

30 cHUCTeMaTH3alvs 3HaHUK. 3a1aqun 1 bubnuorexa [IOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 0600mIEHNE 1

31 cHUCTeMaTH3alvs 3HaHUK. 3a1aqun | bubnuoreka [{OK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE 1

0 cucreMmarusanus 3HaHui. OCHOBHEIE | bu6nmorexa LIOK
¢urypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH

bu6nmorexa LIOK

33 WroroBas koHTpoJsibHAs paboTa 1 hitps://m.edsoo.ru/ec24dfe?

34 [ToBTOpenue, 0600mEeHNEe U | bubnunorexa LIOK
CHCTEMAaTHU3alUs 3HAHHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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