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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCy/AapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa CPEAHETo O0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS 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
oOpa3oBaHMsl OOYCIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAIlPEIMETHBIX U
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIeYMBAET BO3MOXHOCTh H3YyUYEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs TeOMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH 4esnoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEHIIHOIO TO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM AESITEIbHOCTH, SBIISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITENbHOCTH IO MHOTUM HaIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M JIEHCTBUM, creunu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CPEAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPy/IHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cennUKON TeOMETPUU U HEOOXOAMMBIE IJIA KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHME MTPEICTABICHHS O MHOTOIPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 3a7a4 Ha MOCTPOSHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTelIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (OPMYJIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKJIIOUEHHUE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET MPOTEKAaHNE NHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JAIbHEHIIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIIXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 33 CUET PEUICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

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
pacnpenesnseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIOJIEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBSI3U.

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 iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielibHble M CKpeluBaroumecs mnpsimbie. [lapaiiensHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MApAJUICIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuieTbHOCTB MIIOCKOCTEM: MapajulebHbIE IIOCKOCTH; CBOMCTBA MapalIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapaJUieIbHbIE W TEPICHAUKYISPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTHU, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuieyienunes U ero cBoicra. I[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWJIbHAs MNHUPAMHUJIA; NpaBUJIbHAs TPEYrojibHasi MHUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIE€MEHThl CAMMETPHUH B MUPaMUIaX, HapaJlieJenuIieiax, MpaBUIbHbIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
TUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOii pu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue LUIMHAPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIomaab chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUjl JEUCTBUU € BekTopaMu. [IpsmMoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpakJaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHI U 1p.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IPOILJIOMY U HACTOAILIEMY POCCHUMCKOM MaTEMATUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, JSTHUYECKOrO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJigpHas pu3znyeckas akTUBHOCTH); (PU3HUUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON E€ATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33]1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalell Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM U1 pelIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCaAlowe2o  Mupa,  NpuMeHeHue  J102UYeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpEeICHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3AKIIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemeHus y4yeOHOM 3ajaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIME MPOTUBOpEUYUE, MpolIemy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO W3  UCTOYHUKOB  pPa3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOATEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
Y LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pPEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC Ha TTIOMCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATH OPMAT BHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUIAHUPOBATh  OpPraHU3allul0 COBMECTHOM  paboThl,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
IIPUYXHBI JTOCTHXKEHUSI WM HEIOCTHKEHUS PE3yJbTAaTOB JIESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IByrpaHHOrO yria; JUHEHHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh NOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXKAEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3am Wiu
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3a1aun Ha HaxOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMpUPOIE U
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYITHPOBAHHONH TIPOOJIEMBI, MOJICIHPOBATH peaTbHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATHSAMHU: LUIMHIAPUYECKAs TOBEPXHOCTh, OO0pa3yroIIne
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CIIOCOOBI TTOJTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruucnsate  00BEMBI M TUIONMIAMXM  TOBEPXHOCTEH TN  BpalieHus,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOIICHHS] MEXKIY IJIOMAIMU TMOBEPXHOCTEH M 00BEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaIAt0T.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPABHEHUEM B JE€KAPTOBOWM CUCTEME KOOPAMHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSATh HU3yYCHHbIE MOHATHS B MPOIECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKHE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
Konrpoabnbsie IIpakTHyeckue
n/m ¥ TeM NPOrpamMMel Bcero pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 http://school-collection.edu.ru/
[IpsiMble U TIIOCKOCTH B
2 TIPOCTPEHCTRE. 12 1 http://rtsh.edu.ru/subject/lesson/6133/concpect/272667/
[TapamiensHOCTE IPSMBIX
U IUIOCKOCTEN
I1 .
3 epHeHHHKyMpHOCHL 12 http://rtsh.edu.ru/subject/lesson/6065/concpect/125650/
MPSIMBIX U MJIOCKOCTEH
h% .
4 PR MEXCULY TIDAMBIMH B 10 1 http://rtsh.edu.ru/subject/lesson/4724/concpect/20415
TJIOCKOCTSIMU
MHororpanHHuKu 11 http://rtsh.edu.ru/subject/lesson/6127/concpect/221518/
OOBEMBI MHOTOTPAaHHUKOB 9 1 http://rtsh.edu.ru/subject/lesson6018/
IT : .
7 OBTOPEHHE: CEHCHIA, 4 1 http://rtsh.edu.ru/subject/lesson4758/
PACCTOAHUA U YTJIbI
OBILIEE KOJIMYECTBO YACOB 68 5
1O ITPOI'PAMME



http://school-collection.edu.ru/
http://rtsh.edu.ru/subject/lesson/6133/concpect/272667/
http://rtsh.edu.ru/subject/lesson/6065/concpect/125650/
http://rtsh.edu.ru/subject/lesson/4724/concpect/20415
http://rtsh.edu.ru/subject/lesson/6127/concpect/221518/
http://rtsh.edu.ru/subject/lesson6018/
http://rtsh.edu.ru/subject/lesson4758/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie

Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl
Tena Bpamenus 12 http://www.openet.edu.ru/
OOBEMBI TET 5 http://www.openet.edu.ru/
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 http://www.mathnet.spb.ru/
I1 600
4 OBTOPEHHE, 000 HIGHIfe, 7 1 http://www.mathnet.spb.ru/

CUCTeMaTH3alusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



http://www.openet.edu.ru/
http://www.openet.edu.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbBbIE
Ne Bujbl 1eiTeIbHOCTH 1O nupposbIe
Tema ypoka KoJ- . Cpoku
n/m ¢popmupoBaHuIo BocnuraTteabHblit o0pa3oBaTe/bHbIC
BO .
(pYHKUIHMOHAIBLHOM KOMIIOHEHT YPOKa pecypcsbl
4acoB
rPaMOTHOCTH
OcCHOBHBIE TTOHATHS Brei6upats nHpopManuio u3
CTEPEOMETPHUU: TOUKA, IpsiMas, HMCTOYHHUKOB PA3IUIHBIX
IUIOCKOCTh, IIPOCTPAHCTBO. TUIIOB, aHAJIN3UPOBATH, hto:// veb /
[TpaBwia u300paxxeHus Ha 1 CHCTEMAaTU3NPOBATL U ITonnmanue 1 tp:/www.neive.by.ru
. Hezaens
PUCYHKaX: U300paKeHUS HHTEPIIPETUPOBATD MaTeMaTUYECKOMN
IUIOCKOCTEM, MapaIeIbHbIX MH(QOPMAITHIO Pa3THTHBIX HayKH Kak cepsl
HPAMBIX (OTPE3KOB), CEPEMHBI BUJIOB U (popm YEII0BEYECKOM
oTpeska npecTaBieHus. BoIIBIsATh JIeSTeIBHOCTH,
II MATCMATHHCECKHE ATAmoB e€ pa3BUTHS U i
OHSITHS: NTEPECEKAIOIINECS :
P 3AKOHOMEPHOCTH, http://www.neive.by.ru/
MJIOCKOCTH, IEPECCKAIOIINUECS 1 3HAYUMOCTH I 1 Hemens
B3aMMOCBSI3H U IPOTUBOPEUHS
psiMas U MI0CKOCThb pa3BUTHA
B (hakTax, TaHHBIX,
IUBUITN3AIUH,
HaOJIFOEHUSX U
OBJIAJICHUE SI3BIKOM
YTBEPKICHUSX, JIeIaTh
MaTEMaTHKH H
BBIBO/JIbI C UCTIOJIb30BAHUEM .
MaTeMaTU4YeCKOn
TloHsTHS: MepeceKaromuecs SAIOHOB JIOTHICH, CVIBTVDOR KAk http:/Awww.neive.by.ru/
JIETYKTUBHBIX U YJBTYP
MIJIOCKOCTH, TePeCeKaroIuecs 1 2 Hepnens

npsmMasd U mIOCKOCTb

WHIYKTHUBHBIX
YMO3aKJIFOYECHUH,
CaMOCTOSITENIBHO
dbopmynupoBaTh 0000IICHHS
Y BBIBOJIBI 1O pe3yJIbTaTaM

CPEJICTBOM MO3HAHUS
MHpa



http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/

MpOBEeAEHHOTO HAOJIOICHMUS,
UCCIICIOBAHMS.

3HaKOMCTBO C MHOI'OI'paHHUKaMH,
n300pa’keHNue MHOTOTPAHHUKOB

IIpuBOAUTH IPUMEPHI
peanbHbIX 00BEKTOB,

http://lwww.mathnet.spb.ru/

2 Henens

HA PUCYHKAX, HA IPOEKIUOHHBIX BBISIBJISITH 3aKOHOMEPHOCTH, [pakTHueckoe
yepTekax B3aUMOCBSI3H U IIPOTHBOPEYUSI ~ NPUMCHEHHE
HauanbHsle cBeieHus 0 Ky0e u B HAOMIONCHMAX H JIOCTHKCHUH HAYKH 1
MUpaMHJIe, UX PA3BEPTKH U YTBCPHCCHHAX, ACATCIIBHOCTH )
Moxeni. Cetenns JIeJIaTh BBIBOJIBI C VUBHBIX, 3uenens  Ilmardopma Uchi.ru
MHOTOFPAHHHAKOB UCIIOJIb30BaHUEM 3aK0H(113 HCIIONIB30BAHME STHX

JIOTMKH, YMO3AaKIIOYEHUH 110 jocTHKEeHMid B
HavanbHeie cBenenus o Kyoe u AHAJIOTHH; CAMOCTOATENIPHO  npyrux HaykKax,
UpamuJie, X pa3BEPTKU U opmynupoBaTh 000OIICHHS.  TexHONOTHAX, chepax )
Moxeny. CedeHus ¥ BBIBOJIBI 110 PE3yJIbTaTaM KOHOMUKH 3menens | Ilnardopma Uchi.ru
MHOTOTPAHHUKOB IPOBEIEHHOTO HAOIIOACHHS,

POBO/IUTH aHAJIOTHU
[TonsTHE 00 aKCHOMATHYECKOM CucreMaTH3UpOBATh U [Monumanue
IOCTPOCHNH CTEPEOMETPHUH: MHTEPIPETUPOBATH MaTeMaTU4eCKOU 4 wenens
AKCHOMBI CTEPEOMETPHU U HHOpMALHIO, HayKH Kak cepe!
CJACACTBHA U3 HUX CaMOCTOSTENLHO YEI0BEYECKOM hitp://www.mathnet.spb.ru/
[TonsiTre 06 akCMOMaTUYECKOM ¢dbopMynrpoBaTh 00001IEHUS JIeATEIIbHOCTH,
MOCTPOCHUH CTEPEOMETPHUU: Y BBIBOJIBI 110 PE3yJIbTaTaM ATanoB e€ pa3BUTHS U 4 wenens
AKCHOMBI CTEPEOMETPHUHU H NPOBEIEHHOTO HAOJIOICHUS, 3HAYUMOCTH JIJISt
CIICJICTBHS U3 HUX BBIMIOJIHSTh, BBITOIHATS pa3BHUTHS
[TousiTHe 00 aKCHOMATHYECKOM AOKa3aTCIbCTBA, OUBUIU3alNH,
IOCTPOCHHH CTEPEOMETPHH: apryMEHTHPOBATh, OBJIAJICHHE SI3BIKOM —

aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

paciio3HaBaThb MMPOSABJICHUA
TCOMETPHUICCKUX HOHHTHﬁ,

MaTEMAaTUKU U
MaTeMaTH4eCKOM



http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/

10

11

12

13

14

ITonsatue 06 akCHOMaTUYECKOM
IMOCTPOCHUHU CTCPEOMECTPUU
AKCHUOMBI CTEPEOMETPUU U
CICACTBUA U3 HUX

Bzaumuoe PpacCIIOJIOKCHUC
IIPpAMBIX B IIPOCTPAHCTBE!
MEPCCCKArOIMECH, MapaaljICJIbHbIC
" CKPCIIHUBAIOIIUCCA ITPAMBIC

[TapaiensHOCTh IPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
NapajuleJIbHbIC NIPSAMBIE B
IIPOCTPAHCTBE; MAPaJUIEIBHOCTh
TPEX TPSAMBIX

[TapamienbHOCTh IPSMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
[TapaienbHOCTh IPSAMOU U
IIJIOCKOCTH

VYTl ¢ COHANPaBICHHBIMHU
CTOpOHAMU

15

16

17

VYros Mexay NpsIMbIMU B
MIPOCTPAHCTBE

VYros MexIy NpsSMbIMU B
MIPOCTPAHCTBE

[TapannenpHOCTh MIOCKOCTEM:
NapajulebHbIe IJI0CKOCTH

00BEKTOB U 3aKOHOMEPHOCTEH
B PEaJIbHBIX )KU3HEHHBIX
CUTYalLUAX U MIPU U3yUYECHUU
JIPYTUX y4eOHBIX IPEIMETOB,
MOJIETTUPOBAHUS peaTbHbIX
CHTyaHHfI, BBITIOJIHATH
(BBIHOCHBIE) TJIOCKHE
YEepTEKHU

Pemmenue npakTuko-
OpUEHTUPOBAHHBIX 3a]1a4,
CUTYallMOHHBIX 33134, TIOUCK
HEJOCTAIONINX JAHHBIX,
MIPOTHO3HPOBATH
BO3MOYKHBIC BapUAHTBI
cOOBITHSI, BEIOMPATH CIOCO0
pelieHus yueOHo! 3a1aun
(cpaBHUBATH HECKOIBKO
BapHAHTOB PEIICHUS,
BbIOMpaTh Hanbolee
TTOAXOSTIIHI).
CucremaTu3upoBarthb u
HHTEPIPETHPOBATH
UH(OpMaILIHIO,
CaMOCTOSITENTEHO
dbopMynrpoBaTh 006001IIEHUS
Y BBIBOJIBI 110 pE3yJIbTaTaM
MPOBEIEHHOTO HAOIOICHN,

BhITONHSATE (BBIHOCHBIE)
MJIOCKUE YEPTEKU U3

KYJIBTYpOH Kak
CPEICTBOM ITO3HAHUS
Mupa.

IIpencrasnenue o
MaTEMaTHYECKHUX
OCHOBax
(bYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP.
I'oroBHOCTB
OCYILECTBIIATh
MIPOEKTHYIO U
HCCIIEN0BATENBCKYO
JIeATEIbHOCTD
WHJUBUyaJIbHO U B

rpyIIe.

VBaxeHus k
MPONIUIOMY U
HACTOSAILIEMY
MaTEeMaTHKH,
ITonumanue
MaTeMaTH4YeCKOM
HAYKU Kak chepsl

5 Henens
http://www.neive.by.ru/

6 Henmens
6 nemenss  I[lnardopma Uchi.ru
7uepenss  I[lnardopma Uchi.ru
7uenens  Ilmarpopma Uchi.ru
8 menens

[Mnardopma Uchi.ru
8 Henens
9 Henens



http://www.neive.by.ru/

CaolicTBa napamienbHbIX HCYHKOB IIPOCTBIX YEJIOBEYECKOU .
18 . P P y P Quenenss  Ilmardopma Uchi.ru
IJIOCKOCTEN 00BEMHBIX QUTYP, JeSITEIbHOCTH
[Ipocreiimme NpoCTPaHCTBEHHBIE IIOCTPOCHHE PEATIBHBIX 10
19 (GuUrypsl Ha TIOCKOCTH: TETPAdP, ¢uryp, IpUBOAUTE IPHMEPEL [Tnardopma Uchi.ru
. Heaens
Ky0, napaJuienenumnes B PEaJIbHOM JKU3HU, [IpencraBienue o A
pellIeHne IPaKTUUECKUX U MaTeMaTHYeCKHUX 10 http://mwww.neive.by.ru/
20 TlocTpoeH e CeueHHUit CUTYallMOHHBIX 3334 OCHOBax
Hezens
(GYHKLIMOHUPOBAHUS
PAsIMMHBIX CIPYKTYD 4 http://lwww.neive.by.ru/
21 [Toctpoenue ceuenuit
Hezens
KonTponbhast pabora no teme
99 "[IpsimMbl€ U TUIOCKOCTH B 11
npoctpanctse. [lapamiensHoCTh Heaens
MPSIMBIX U MJIOCKOCTEN"
[leprieHANKYISAPHOCTH MPSIMOM U Cucrematu3upoBaTh U [TpakTrueckoe 12
23 IJIOCKOCTH: MePIEeHANKYISIPHbIE MHTEPIPETUPOBATH IIPUMEHEHNE [Mnardopma Uchi.ru
. Heaens
MpsiMbI€ B IPOCTPAHCTBE uH(pOpMaILIHIO, JOCTHKEHUHN HAYKU U
HpSIMBIe rapajulebHbIE U CaMOCTOSTCIIBHO JCSATCIIBHOCTU 12
24 .
MEPIIEHANKYJIISIPHBIE K INIOCKOCTH opmynuposats 06001IEHNSs Y4YCHBIX, Henels Mrardy Uchi
natgopma Uchli.ru
25 TIpsMBIE MApATITETbHBIE 1 U BBIBOJIBI 10 pe3yJIbTaTaM OcreTnyeckoe 13
MepIEHIHKYIAPHBIE K TIOCKOCTH POBEAEHHOTO HAOIIOACHUS. OTHOILIEHHE K MUDY, Hemes
Pabota ¢ rpaduueckoit BKJIIOYast 3CTETUKY
[Ipu3Hak neprneHuKyIsIpHOCTH . 13 .
26 . uHpopmanuei, MaTEMaTHYECKHUX [Tnatdopma Uchi.ru
MPSIMOM U TUIOCKOCTH . HeJens
UHTEPIPETHPOBATH 3aKOHOMEPHOCTEM,
TIpU3HAK MepIeH Ky IAPHOCTH MH(OPMALIMIO Pa3IMYHbIX 00BEKTOB, 33/1a4, 14 _
27 . BHJIOB 1 pOpM peleHHii [Tnatdopma Uchi.ru
MPSIMOM U TUIOCKOCTH ’ HeJens
MIPEJICTaBICHHUS. paccyxaeHui



http://www.neive.by.ru/
http://www.neive.by.ru/

Teopema o npsamon ApryMeHTHpOBaTh CBOIO 14 .
28 P P . pry P [Tnardopma Uchi.ru
HEePIEHANKYISPHON MIIOCKOCTH HO3MILIMIO, MHEHUE, Hezens
Teopema o mpsIMoi UHTEPIPETUPOBATH VBaXkeHUs K )
29 . [Tnardopma Uchi.ru
MEPIEHAUKYIAPHON IIJIOCKOCTH MH(OPMAIIHIO PA3THIHBIX 1IPOLLIOMY 1
BUJIOB, IPUBOJUTH IPUMEPbl ~ HACTOALIEMY
TeopeMa 0 HpHMOﬁ PCAJIBbHBIX 06'beKTOB, pelaTtb MaTreMaTuKun 15 i
30 . [Tnardopma Uchi.ru
MEePIEeHANKYISPHOHN TIJIOCKOCTH 3aja4u IIpUKIaTHOro HeJens
xapakrepa
[leprieHAMKYISIp U HAKJIOHHBIE!
CucremaTu3upoBarhb U
paccTosiHue OT TOYKH JI0 15 .
31 UHTEPIPETUPOBATH OpuenTanus Ha ITnardopma Uchi.ru
IUIOCKOCTH, PACCTOSTHUE OT Henens
. I/IH(bOpMaIII/IIO, IIPUMCHCHHUEC
MPSIMOH IO TUTOCKOCTH
CaMOCTOAITEIBHO MaTCMaTHICCKUX
[leprieHAMKYISIp U HAKJIOHHBIE! 5
DACCTORMHE OT TOHKH 10 $opmyinpoBath 0600mmeHns  SHAHKMI JULA PEILCHUA 16 http://www.mathnet.spb.ru/
32 ¥ BBIBOJIBI 110 PE3YJILTATaM 3a1aq B Ipyrux
IUIOCKOCTH, PAaCCTOSIHUE OT ) i Henens
o p IPOBEIEHHOTO HAOIIOCHHUS 00acTsX 3HAHHH. a
MPAMOM 10 INIOCKOCTHU IIpaxTueckoe
IlepnieHqUKyIsAp ¥ HAKIIOHHBIE: Pabota ¢ rpaduueckoit [IPUMECHEHUC
. OCTIDKCHIH HAVKH http://www.mathnet.spb.ru/
paccTosiHUE OT TOUKH J10 uHpopmanuei, A YKH. 16
33 r
IUIOCKOCTH, PAaCCTOSIHUE OT MHTEPIPETHPOBATH OTOBHOCTh Henens
OPSIMO#A 10 TIOCKOCTH UH()OPMALIHIO Pa3IUIHBIX OCYIICCTBIIAT
BUIOB 1 hOpM IIPOEKTHYIO U
[ECTABITCHYS. HCCIIEIOBATEIBCKYIO
[eprieHUKyYISIp ¥ HAKJIOHHBIE: JeSITeTTHHOCTD
CaMOCTOATCIIBHO http://www.mathnet.spb.ru/
paccTosiHiEe OT TOYKH JI0 WH/IMBU/YalIbHO U B 17
34 dbopMyJIIpoBaTh 0000IIIEHUS
IUIOCKOCTH, PACCTOSIHUE OT rpymnre. Hesens
. ¥ BBIBOJIBI 10 pe3yJIbTaTaM
IPSIMOI 10 TJIOCKOCTH )
pOBEIEHHOTO HAOIIOACHUS,
MPOBOJUTH aHAJIOTUHU
35 VYTl B IPOCTPAHCTBE: YroJl Bri6upats cioco6 pemeHus YBaxkeHus K 17
MEXIy IPSIMOM U TNIOCKOCTBIO yueOHOIl 3a1auu, IPOIITIOMY U Henens



http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/

36 JIByrpaHHBIN yroJl, TUHEHHBIN CpaBHUBATh HECKOJIBKO HACTOALLEMY 18
yroJl ABYI'PaHHOI'O yIiia BapUaHTOB PELICHHUS, MaTeMaTHKH, Hezens )
. N 5 6 [Tnarpopma Uchi.ru
37 JIByrpaHHBIN yroJ1, TUHEHHBIN BEIOMpaATE HAMOOJIEE 18
yroJl ABYTPaHHOTO yria IIOAXOJAIIHH, HEIEIs
TlepreHANKY IAPHOCTS IPOTHO3UPOBATh BO3MOXKHOE - —
o ttp://www.neive.by.ru
38 TJIOCKOCTEH: IpU3HAK PasBUTHC IPOLECea, a4 TAKKE 19 P y
HEePIEHAUKYISIPHOCTH JBYX BRUIBUIATE MPCALONOKCHUA -y ecKoe Hezens
. 0 €ro pa3BUTUU B HOBBIX
IJIOCKOCTEN p OTHOLLIEHUE K MUPY,
YCIIOBHSX, BEIOUPATH
[leprieHAUKYISIPHOCTH BKJIIOYasl 3CTETUKY )
. UH(pOpPMAIHIO U3 http://www.neive.by.ru/
IUIOCKOCTEH: MPU3HAK MaTeMaTHYECKUX 19
39 MCTOYHUKOB PA3INYHBIX .
NEePIEHAUKYISIPHOCTH JBYX 3aKOHOMEpPHOCTEH, Hezens
o TUIIOB, aHAJIM3UPOBATb,
IUIOCKOCTEH 00BEKTOB, 337124,
CHUCTEMaTH3UPOBaTh U .
[IepnieHAUMKYIAPHOCTD HHTCPIPETHPOBATH peIICHNH, htto:// ve.bv.ru/
o i ttp://www.neive.ny.ru
IJIOCKOCTEH: IpU3HAK pacCyKICHUH 20 P y
40 MH(OPMALIMIO Pa3INYHbIX
NEePIEHAUKYISIPHOCTH JBYX BIIOB Henens
IIJIOCKOCTEN
. VBaxkeHHUs K http://www.mathnet.spb.ru/
a1 Teopema o Tpéx ApryMeHTHpOBaTh CBOIO 20 P P
IPOIIJIOMY U
NEpUCHAUKYJIAAPpAX MO3UIUI0, MHCHHUE, HEOCIIs1
HACTOSILEMY
UHTEPIPETHPOBATH .
TeopeMma 0 THEX ptip p MaTeMaTHKH, 21 httpllwwwmathnetspbl’u/
42 p p MHPOPMALIHIO PA3TNYHBIX
MePIEHINKYISIPax Honnmanue HeIens
p ymip BUIOB, IPUBOIUTE IPUMEPHI .
MaTeMaTHIECKOM
pealibHbIX 00BEKTOB, pellaTh
T . HayKH Kak chepbl 21
€opeMa O Tpex 3a71a4¥ MPUKJIIATHOTO .
43 YeI0OBEeUeCKO ttp://www.mathnet.spb.ru
NepIeHINKYIIpax XapakTepa Hesens
JeSITeTTHHOCTH
KonrtponbHas pabora no remMmam
44 "[lepneHIUKYISIPHOCTD NMPSAMBIX U 22
MII0CKOCTeN" U "YTIIbI MEXTY Henes

NPSAMBIMH U TIJIOCKOCTAMM"
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45

46

47

[ToHsiTHE MHOTOTpAaHHUKA,

OCHOBHBI€ 3JIEMEHTHI

MHOI'OTPaHHUKA, BBITYKJIbIE U 1
HEBBIITYKJIbIE MHOTOTPAHHUKH;

pa3BEPTKAa MHOTOIPAHHUKA

IIpusma: n-yronpHas Ipu3Mma;

I'PaHU U OCHOBAHUS NIPU3MBI;

IpsiMasi U HaKJIOHHAs! IPU3MBI; 1
O0KOBast ¥ NOJIHAsI TIOBEPXHOCTh

IIPU3MBI

[Tapamrenenunen,

IPSIMOYTOJIbHBIN 1
napajJiesIenuIe]l 1 ero CBOMCTBa

48

[Inpamua: N-yromapHas
NIApaMUJIa, TPAaHU U OCHOBAHHE
NUpaMu/ibl; O0KOBas U MOJIHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHASA U yCCUEHHAs
nupamuia

49

50

HpaBI/IHI)HI)IC MHOTI'OIrpaHHUKH:

IIOHATHUEC ITPABUIIBHOI'O

MHOTOTPaHHUKA; TIPABUIIbHAS

Mpu3Ma U MpaBUIbHAS TUPAMUJIA; 1
MpaBWJIbHAS TPEYTOJIbHAS

MUPaMU/Ia U MPaBUILHBINA

TeTpa’ap; Kyo

[IpencraBneHue o0 MPaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadIP, 1
JOAEKadIp U UKOCAdIP.

BrImomHATE 10Ka3aTeIhCTBA,
apryMeHTHpOBATb,
pacro3HaBaTh MPOSIBICHUS
reOMETPUYECKUX TOHSATHUH,
00BEKTOB U
3aKOHOMEPHOCTEH B
peaIbHBIX KU3HEHHBIX
CUTYaIMsIX U MIPH U3yYECHUH
JIpYTUX y9eOHBIX
IIPEIMETOB,
MOJICTTUPOBAHUS peaTbHBIX
CUTYallU, BHITIOTHSTh
(BBIHOCHBIC) TNTOCKHE
YEepTEKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (DUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y.
Br16upate nnpopmanuio u3
VCTOYHUKOB PA3INYHBIX
TUIOB. Pemienne npakTuko-
OpPUEHTHPOBAHHBIX 33]1ad,
CUTYaIIMOHHBIX 3aJiay, MOMCK
HE/IOCTAIOUINX JIaHHBIX,
IIPOrHO3HPOBATH
BO3MO)KHbBIE BapUaHTHI
COOBITHSI BBIOMPATH CIIOCO0
perieHus: yueOHoM 3a1aun
(cpaBHMBATh HECKOJIBKO
BapHUaHTOB PELICHHUS,
BbIOMpaTh Hanboee
MTOAXOASIIIIHIA)

http://www.mathnet.spb.ru/

22
[pakTuueckoe HEACTIA
MIPUMEHEHHE
JOCTH>KEHUH HAayKH U
JeSITEIbHOCTH )
.. 23 http://www.neive.by.ru/
YyUEHBIX, OCO3HAHHE
JMYHOTO BKJIa/a B Hezens
MOCTPOCHHE
YCTOMYMBOTO _
6y ymero 23 http://www.neive.by.ru/
HUCIIOJIBb30BaHUEC 3TUX Henenst
NOCTHKEHU B
JpyTUX HayKax,
TEXHONOTHAX, Chepax o4 http://www.neive.by.ru/
HKOHOMHKH
Henens
IIpaxTueckoe
pUMEHEHHE
JOCTIKCHUH HAYKU U oy http://www.mathnet.spb.ru/
JeSITeTbHOCTH Henelst
YYEHBIX, OCO3HAHUE
JIMYHOI'O BKJIa/Jia B
MIOCTPOCHHE
yCTOMIHBOTO o5 http://www.mathnet.spb.ru/
Oymy1ero
Hesens

HCIIOJB30BaHHUC OTUX
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NOCTH)KEHUH B
JIPyTUX HayKax,
TEXHOJIOTHSX, cepax

HKOHOMHKH
CumMMeTpusi B IPOCTPAHCTBE: [TpakTueckoe
CUMMETpUS1 OTHOCUTENIBHO TOYKH, Pemenue npakTuko- IIPUMEHEHNE

http://www.mathnet.spb.ru/

51 IPSIMOH, MIIOCKOCTU. DJIEMEHTBI OpPUEHTHUPOBAHHbIX 33]1au, JOCTYDKEHUN Hayku u | 25
CUMMETpPUHU B IMpaMHIaX, CUTYallMOHHBIX 33Ja4, IOUCK  JIeATeIbHOCTH Hezens
napasiesienumneax, NpaBUIbHbBIX HE/IOCTAIOUINX JIaHHBIX, YyUEHBIX, OCO3HAHHE
MHOT'OI'paHHHKaX IPOTHO3UPOBAThH JMYHOTO BKJIa/a B
BO3MOYKHBIE BAPHAHTHI MOCTPOCHHE
COOBITHUS BBIOMPATH CIIOCOO YCTOHYMBOTO
B penieHus: yueOHoM 3a1aun Oyyiiero
BIYMCIICHUE JIEMEHTOB :
. (cpaBHUBATH HECKOJIBKO HUCIOJIL30BAHUE 3TUX 26 http:/iwww.mathnet.spb.ru/
52 MHOTOTPaHHHUKOB: pEOpa, .
BapUaHTOB PELICHHUS, JOCTHO)KEHUH B Henens
JMarOHaNH, YIJIbI
BbIOMpaTh Hanboee JpyTUX HayKax,
MOIXO/ISLIIHIA ) TEXHOJIOTUsIX, chepax
HKOHOMHKH
[Tnomanp 60KOBOM MOBEPXHOCTH IIpuBOAUTH IPUMEPHI
. . I'oroBHOCTB
Y TIOJTHOM MOBEPXHOCTHU MPSAMON peabHbIX 00BEKTOB,
. OCYIIECTBIIATh 26 .
53 IIPU3MBI, IUIONIA/(b OCHOBAHUH, ONMCHIBATL CUTYalluu Ha IPOEKTHYIO 1 ITnarpopma Uchi.ru
. Henens
i SI3BIKE OJTHOW M3 TIPEIMETHBIX
TeopemMa 0 GOKOBOM MOBEPXHOCTH . . P HCCITEOBATENBCKYTO
i o0macTeii ¢ SBHBIM WIIH
NPSIMOI IPU3MBI EATENBHOCTD
HESIBHBIM HCII0JIb30BaHHEM
. . . WH/IMBUYaIbHO U B
[Tnomanas 6OKOBOI MOBEPXHOCTH A3bIKA IPYTON TpeAMETHON
. S7ACTIL. TIOHCK rpymnme. YBaxeHus K
Y TIOBEPXHOCTH MTPABHIBLHON 0
OBEPXHOCTHU MPABUIIBHO ) HpOIIOMY 1 97
HE/TOCTAIONINX JTaHHBIX i
54 MUPAMUJIBI, TEOPEMA O TUTOIIAIH , HACTOSIEMY Hexens ITnardopma Uchi.ru
i JieNaTh OL[CHOYHbIE
OOKOBOI OBEPXHOCTH MATEMATHKIL

YCEUEHHOU NMUPAMHU/IBI

CY>KJIEHUSI, UCTIOJIb30BATh
BOIPOCHI KaKk
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HUCCIIENOBATEIILCKUN
WHCTPYMEHT MO3HAHUSI.

55 KonrponsHas pabora o Teme 27
"MHororpaHHuKu" HEJEs
. 28 .
56 [Tonsarue 06 006BEMe [Tnardopma Uchi.ru
Henens
[IpakTuueckoe
, 28
57 O0BEM TUpaMuIBI NIPUMCHCHUE
JOCTHXCHUI HAYKU U Heac hi
BrInoHATE (BBIHOCHBIE) 29 Ilnargopma Uchi.ru
3 JeSATEIIEHOCTH
58 OGBEM mupamMuIbI IUIOCKUE YEPTEKH U3 i -
YUYEHBIX, OCO3HAHHE A
PHCYHKOB IPOCTBIX 29
, g JMYHOTO BKJIa/1a B .
59 O0BEM nupamMuIbI 00BEMHBIX (uryp, a [Tnardopma Uchi.ru
MOCTPOCHHE Henens
MOCTPOCHHE PEATbHBIX .
. YCTOUYHBOI'O 30
60 O06BEM TupaMuIbI ¢buryp, IpUBOIUTH IPUMEPHI
. Oyay1ero Hezens
B pPEaIbHOM KU3HH,
WCTIOIb30BaHUE OTHX  3()
5 elIeHHE TPAKTUYECKUX U .
61 OO6BEM IPU3MBI p p NOCTIOKCHHH B -
CUTYaIlMOHHBIX 3a]a4
JpYTHX HayKax, 31
62 O0BéM IPU3MBbI TEXHOJIOTHUSX, c(bepax HnaT(bopMa Uchi.ru
Henens
HYKOHOMHKH 31
63 OO0BEM TPU3MBI ITnarpopma Uchi.ru
Henens
64 KonTtponsHast pabora o Teme 32
"O0BEMBI MHOTOTPAaHHUKOB" HEenels
[ToBTOpenue, 0600IEHNE CucTeMaTu3upoBaTh U
cHCTEeMaTH3aIns 3HAHUH. UHTEPIPETHPOBATH 32 :
65 . prpeTHp [Tnatdopma Uchi.ru
[TocTpoenwue ceuenuii B MH(POPMALHIO, Heems
MHOTI'OTPaHHHKEC CaMOCTOSTCJILHO, PCIICHUE
[ToBTOpenue, 0600IIEHNE IIPAKTUYECKUX U [TpakTyeckoe 33 .
66 P ’ . P ITnarpopma Uchi.ru
cCUcTeEMaTHU3aIusgd 3HaHUU. CUTYAallMOHHBIX 3a1a4, IIPUMCHCHHUC HEaeIsa




Beluncienue paccTosHUAN: MEXIY
IOBYMsI TOYKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 110 INIOCKOCTH,
MEXJly CKPEIMBAIOIUMUCS
IPSIMBIMU

67 HroroBasi koHTpoIbHAs paboTa

[ToBTOpenue, 0600IICHNE
cHUCTEMaTH3aIMs 3HAHHM.
Beruuciienue yrioB: Mexy

68 CKPEITUBAIOIIMMHUCS TTPSIMBIMH,
MEX1y TIPSIMOH U IIIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

BBITOJIHATH TpadpuyecKuii
MHTEPIIPETALNIO

68

JOCTHKCHUN HAYKU U
JIEeATEIbHOCTH
YUYEHBIX,
HCIIOJIb30BAHUE ITUX
NOCTHMIKEHUU B
JIpYTUX HayKax,
TEXHOJIOTHUSX, chepax
SKOHOMUKH

33
HeeIs

34

ITnardopma Uchi.ru
HeeIst




11 KJIACC

DJIeKTPOHHbBbIE
Ne Bujbl 1eiTeIbHOCTH O un¢poBbIe
Tema ypoka Koua-Bo AL . op
n/m ¢popmupoBanuio BocnurareabHbIH Cpoxn oOpa3oBaTejibHbIE
4yacoB .
(pYHKIHOHAIBLHOM KOMIIOHEHT YPOKa pecypcsbl
rPaMOTHOCTH
Cdepa u map: ueHTp, paamnyc, BhINONMHATE 10Ka3aTeNnbCTBA U
1 JIAAMETP; TUIOILA/Ib 1 apryMEeHTUPOBATH
MOBEPXHOCTH CEPHI YTBEPIKICHHS, T'otoBHOCTE
OCYIIECTBIISATH
B3anmuoe pacnosnoxxenue CUCTEMATU3NPOBATL U IPOSKTHYO B htto:// h 0.ru/
ttp://www.mathnet.spb.ru
chepsl 1 IITOCKOCTH; HHTCPIPETUPOBATH P P
2 1 b HCCJIEIOBATEIBCKYIO
nH(pOpMALIHIO
KacareJIbHasl IIOCKOCTh K p 5 NEATEIEHOCTD
. CaMOCTOSITENIbHO, BBHIMOJIHATH
cdepe; momanb chepsr ' WHMBH/YATEHO 1 B
(BBIHOCHBIE) INTOCKHUE YEPTEIKH
rpymre.
U3 PUCYHKOB MTPOCTHIX
3 N3o0pakenue cdepsl, mapa 1 OGBEMHBIX buryp,
Ha iockocTtu. CeueHus mapa MOCTPOGHEHE, PElIaTh 38 1AM
MPaKTUYECKOr0 XapakrTepa.
unuHapudeckas Br16upate nnpopmanuio u3
DcreTndeckoe
MOBEPXHOCTh, 00pa3yroIue HUCTOYHUKOB PA3INIHBIX
. OTHOIIICHHE K MHUPY, http://lwww.mathnet.spb.ru/
[IWTHHIPAYECKON THUTIOB, AaHAJTM3UPOBATH,
4 1 BKJIFOYAs DCTETHKY
MMOBEPXHOCTH, OCh CUCTEeMaTH3UPOBATH U
. MaTEeMaTHYECKHX
[IUTHHIPAYECKON UHTEPIPETHPOBATH .
3aKOHOMEPHOCTEH,
MTOBEPXHOCTH UH(OPMAIIHIO Pa3TMYHBIX
00BEKTOB, 33124,
[{unuHap: OCHOBaHUS U BUJIOB, CAMOCTOSITEIIBHO .
pelIeHuH,
OOKOBasi TOBEPXHOCTh, dopmynupoBaTh 0000IICHHS U pacey el http://Amww.mathnet.spb.ru/
5 00pasyromas u och; IIIOMAIb 1 BBIBOJIBL. Pernats 3anaun '
pasyiom ’ Han Hcnons3oBanue

OOKOBOM U TIOJTHOM
MTOBEPXHOCTH

PaKTUYECKOTO U
CUTYaIIMOHHOTO XapaKTepa,

JIOCTH>KEHUH B APYTHX
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N300paxkenne nunuHapa Ha
mockocTy. Pazséprka
uunuHApa. CeueHust

BBITIOJIHSTH (BBIHOCHBIE)
IJIOCKHUE YePTEXKH U3
PHUCYHKOB IPOCTHIX 00BEMHBIX

¢uryp

HayKax, TEXHOJIOTUSX,
cepax IKOHOMUKH

[IpakTueckoe

6 LMIMH]pA (IUI0CKOCTBIO, MPUMEHEHHE B IPYTHX
napajuieIbHON UiIu HayKax
NEPICHIUKYISIPHON OCH
UAJTUHIPA)
KoHnyeckast HoBepXHOCTb, CucreMaTu3upoBaTh U OTOBHOCTS
7 o0pa3yromiye KOHH4eCKOn UHTEPIPETHPOBATH OCYILECTBIIATE
MOBEPXHOCTH, OCh U BEpIINHA uH(pOpMaILIUIO, TIPOEKTHYIO U
KOHUYECKOU OBEPXHOCTHU CaMOCTOSITENILHO HICCIIEIOBATEECKYIO
Konyc: ocHOBaHHeE U (opmynupoBaTh 0600IIEHUS ¥ | [1eATEILHOCTD
http://www.mathnet.spb.r
8 BepmHHa’ 06pa3y10ma;[ U OChb; BBIBOJIbI ITO pe3yJ'ILTaTaM I/IHI[I/IBI/II[yaHBHO UB p // a € Spb U/
IUIOMIAb OOKOBOU M ITOJIHOU HpOBeI[éHHOFO Ha6J'IIOI[CHI/I$I. rpymrie.
ITOBEPXHOCTHU Penrenue IMPAKTHUKO-
OpUEHTUPOBAHHBIX 33]1a4, TpakTHyecKoe
CUTYaIMOHHBIX 33134, TIOUCK
N . . MIPUMCHCHUE
Y ceu€HHBIN KOHYC: HEZIOCTAIONINX TAHHEIX, [ —
o0pa3yrolIye U BbICOTA; y
9 MIPOTHO3UPOBATH BO3MOYKHBIE 5
OCHOBaHUS U OOKOBast ACATCIEHOCTH YHCHBIX,
BapHUaHThl COOBITHS BHIOUPATD
ITOBEPXHOCTH c o OCO3HaHUE JTHYHOTO
crocob penieHus yaeOHoM BIJTA/IA B [IOCTPOCHHE
3anadu. YCTOWYHUBOTO
BrImonHATE (BBIHOCHBIE 0 ero
N306pakenne koHyca Ha ( ) yaym
miockocth. Passéprka TIIOCKHE HCPTEHH 13 HCTIONB30BAHHE ITHX http://www.mathnet.spb.ru/
10 : PUCYHKOB HPOCTBIX OOBEMHBIX | OCTHKEHHH B IPYTUX

KoHyca. CeueHHs KOHyca
(MII0CKOCTHIO0, MapaIebHOM

¢buryp, mocTpoeHue. pemarhb
3a/1a4u TPAKTUYECKOTO

HayKax, TEXHOJOIUAX,
chepax S3KOHOMHKHU
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OCHOBAHHUIO, U IJIOCKOCTHIO,
MPOXOJISIICH Yepe3 BEPIINHY)

XapakTepa.
CucremaTn3upoBarh 1

11 KomOunanus Ten BpamieHus u HHTCPHPECTUPOBATD DJCcTETUUECKOE
MHOT'OI'PaHHUKOB HH(OPMALIHIO, OTHOLICHUE K MUY,
CaMOCTOATCIIBHO BKJIFOYAS 3CTETUKY
MHOrorpaHHuK, OIMUCAHHBIHA opMyMpoBaTh O0OOIICHNA | MaTeMaTHUECKHX
12 0KOJI0 cepsr; chepa, BRIBOJIBI IO PE3yIbTaTaM 3aKOHOMEPHOCTEH,
BIIMCAHHAS B MHOTOIPaHHUK MPOBE/IEHHOTO HAOMIO/ICHHS, 00BEKTOB, 3aj1a4,
WIN B TEJIO BPAICHHUSI peIICHHI,
paccykJIeHun
[TonsiTHe 06 00BEMeE. [TpakTHaeckoe
. " BoInonHATE (BBIHOCHBIE)
13 OcHoBHbIE CBOIiCTBa 00BEMOB MPUMEHEHUE
TUIOCKUE YEPTEIKHU U3 .
TeI N JTOCTIKEHUIN HAYKU U
PHCYHKOB IPOCTBIX 00BEMHBIX )
g JESITETTLHOCTH YUEHBIX :
14 OObéM LuIMHApa, KOHyca buryp, moctpoente. Pemenne y ) http://www.mathnet.spb.ru/
. OCO3HaHHE JTUYHOTO
15 O6béM 11apa 1 mIomans [IPaKTUKO-OPUEHTUPOBAHHBIX
bepbi BKJIa/Ia B TIOCTPOCHNE
cpep 3a/a4, CUTYallMOHHBIX 3a/a4, .
YCTOWYIHBOTO
MOVWCK HEIOCTAOIINX JTAHHBIX
I[Togo6OHbIE Tena B ) 6y ymero
MIPOTHO3HPOBATH BO3MOXKHBIC
npoctparcTBe. COOTHOIEHHS p p ; ; HCITONB3OBAHME STHX
BapHAHTHI COOBITHS BEIOUPATH .
16 MEXIY IO SIMU P 5 6 P JOCTHIKEHUH B IPYTHX
= s crocob penieHus yaeOHoM
MIOBEPXHOCTEH, 00BEMamMu p y HayKax, TEXHONOTHSX,
3a/lauH.
MONOOHBIX Ten cepax SKOHOMHKH
KonTponbnas pabota no
17 temaM '"Tena Bpamenus" n
"O6bemsl Ten"
18 BekTtop Ha mimockocTy U B Bri6upats undopmariuio u3 ['OTOBHOCTH
IPOCTPAHCTBE HUCTOYHUKOB PA3INIHBIX OCYILECTBIIATH
19 CrnoxeHue U BBIYUTaHHE TUIIOB, aHATTM3NPOBATD, [IPOCKTHYIO 1 http://www.neive.by.ru/
BEKTOPOB CUCTEMATHU3UPOBATH U HCCIIEI0BATEIBCKYIO



http://www.mathnet.spb.ru/
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YMHOKEHUE BEKTOpA Ha

UHTEPIPETUPOBATH

JACATCIIBHOCTD

20
YHCII0 MHPOPMALIHIO PA3INYHBIX WHIVBUAYAIbHO U B
PaznoxxeHue BekTopa 1o Tpém BUJIOB, CAMOCTOATEIILHO TpymIe.
21 HEKOMILJIAHAPHBIM BEKTOPAM. opmynpoBatk 0600LICHAS 1
[IpaBuio napasienenumnena BBIBOJIBI 11O PE3YTIbTaTaM
MPOBEAEHHOTO HAOIIOICHNUS,
UCCIIEN0BAHMS. BBINOIHATE
Pemienue 3aay, CBsI3aHHbBIX C Ipakrecikoe
JI0Ka3aTeNnbCcTBa U e —
22 MIPUMEHEHHUEM TPABHII p
. _ apryMeHTUpOBAaTh .
JOCTHKEHUIN HAYKU U
ACUCTBHH € BCKTOpaMH TBEP>KJICHUS, pelIaTh 3a/1a4u
YTBEPXKA »P A JIESITEIbBHOCTH YUEHBIX,
IPAaKTUYECKOI'0 XapakTepa 0CO3HAHME JTMYHOLO
pr[MOYFOJ_H)Haﬂ CUCTEMa BKJIaJIa B IOCTPOCHHUE
KOOpAMHAT B TPOCTPAHCTBE. Pabota ¢ rpaduueckoit YCTOWYHBOTO http://lwww.mathnet.spb.ru/
23 KOOp):[I/IHaTH BCKTOpa. HH(bopMauHeﬁ, 6yﬂymero
IIpocreiimme 3a1aun B MHTEPIPETUPOBATH HCIIOJIb30BaHHUE TUX
KoopAnHAaTax MH(OPMALIMIO Pa3INYHbIX JOCTHKEHUH B APYTUX
Yroa Mexy BeKTOpamH. BUJIOB U (hopM HayKaXx, TEXHOJIOTHSIX,
24 CkanspHoe Mpou3BeIeHNE npeacrasienus. [IpuBoanuts cepax IKOHOMUKH
BEKTOPOB IIPUMEpPHI pealibHbIX
OOBEKTOB, ONHUCHIBATH I'oToBHOCTB http://www.neive.by.ru/
Brruncnenue yriioB Mexy .
25 CUTYallUU Ha SI3bIKE OJJHOU U3 OCYIIECTBIIATH
HPSIMBIMU U TUIOCKOCTSIMH N
NpeIMETHBIX obacTen IPOEKTHYIO 1
. MCII0JIb30BaTh BOIPOCHI KaKk HICCIIEIOBATETBCKYO
KoopanHatHO-BEKTOpPHBII o
M CCIIEI0BATEIbCKUN JEATETLHOCTD
26 METO/J] TIPY PELLIEHUU
TFEOMETPUUECKUX 3a7a4
rpymrie.
KonTponbhas pabota no teme
27 "BexkTophl 1 KOOPAUHATHI B

npocTtpaHcTse"
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[ToBTOpeHnue, 0600IICHNE U

CucremMaTu3upoBarthb u

http://www.mathnet.spb.ru/

08 cUCTeMaTH3aIlHs 3HaHUH. UHTEPIPETHPOBATH
OcHoBHBIC QUTYPHI, (HAKTHI, UHPOPMAILIHUIO, WHTepec K pa3inyHbIM
TEOPEMBI Kypca TUIaHUMETPHH CaMOCTOSITEIILHO chepam
dbopmyaupoBaTh 0000MmEHUSI 1 TTPOQPECCHOHATIBHON
BBIBOIBI. Pelienne npakTuko- NeSITeIbHOCTH,
OpPUEHTHPOBAHHBIX 33]1ad, CBSI3aHHBIM C
[ToBTOpeHnue, 0600IICHNE U o
_ CUTYaIIMOHHBIX 33J1a4, IIOMCK MaTeMaTHKOU U e
cUcTeMaTH3aIlHs 3HaHUH.
29 HEIOCTAIOMINX JTAHHBIX, PUIOKECHUAMU,
OcHoBHble GUrypsl, GaKThl,
MIPOTHO3UPOBATH BO3MOYKHBIE YMEHHE COBEpIIaTh
TEOPEMBI Kypca IUIaHUMETPHH .
BapHUaHThl COOBITHSI BEIOUPATh = OCO3HAHHBINA BHIOOD
croco6 penieHus yaeOHoi
3a7auu
[ToBTOpenue, o6oOIICHNE U CucremaTu3upoBarhb U
. http://www.mathnet.spb.ru/
30 cucTeMaTH3alus 3HaHUi. UHTEPIPETHPOBATH
3amaun MIaHUMETPUU U uH(pOpMaIInIO, WuTepec Kk pa3nmuuHbIM
METOJIbI UX PEIICHUS CaMOCTOSITENIEHO chepam
T[oBTOpeHue, 0600IIeHN e 1 bopmynarpoBath 0000IIEHUS U | NTPO(HECCHOHATBHON
3 CHCTEeMATH3AIMS 3HAHMIA. BBIBOJIbL. PellleHre IPAKTUKO- | JIEATENLHOCTH, http://www.mathnet.spb.ru/
1
3aja4y MIAHUMETPUH 1 OpPUEHTHPOBAHHBIX 33/ad, CBSI3aHHBIM C
METOJIBI HX PEIICHHS CUTYaIIMOHHBIX 33]1a4, IIOMCK MaTeMaTHKOU U e
HE/IOCTAIOUINX JIaHHBIX, MIPHIIOKCHUSIMH,
IlosToperue, obobmenne u MIPOTHO3UPOBATH BO3MOYKHBIE YMEHHE COBEpIIaTh http:/Avww.neive.by.ru/
32 CHCTCMATH3AIIMA SHAHUH. BapHAHTHI COOBITUS BEIOUpPATh =~ OCO3HAHHBIN BHIOOD
HOBHBIE (QUTYPBI, (PAKTHI .
OcHoBHEIE QUIypEI, QaKTEL, crocob penieHus yaeOHoM
TEOPEMBI Kypca CTEpEOMETPUHN sazaun.
33 Ntoroas KOHTpOJIbHAS

pabota
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34

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

34
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