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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEILHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYarOIMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAanpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUM O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEAIbHOIO M HUICANIBHOTO, XapaKTEpe OTpPaXKEHUs
MAaTEMATUYECKON HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YUYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpU HU3YYEHHH OOYYaroIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs T€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA INPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColuanbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeobpazoBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBOM NE€ATEIHbHOCTH,



SBIIICTCSI OJHUM W3 TPO(PECCHOHAIBPHO BaXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  0OeCledYeHHe  BO3MOXKHOCTH  MPHOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHMs
0 CTIEIHMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYJaroIMXCcs CPEIHEH ITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3Y4YUTh TC€OMETpPHIO Oosee
r1y0OKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHAITBHON JESTEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIINIM MUPOM;

e (opmMupoBaHuEe NpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaICHUS;

e OBJIAQJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHHE YMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCykJieHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcsi, IMO3HABATEIBbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



o (opmupoBanue GyHKIIMOHATBEHOMN rPaMOTHOCTH, pEeJIeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WM3YYEHUHU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCs B KypCce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pelIeHUs 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHU.

OcHoBHbIE cozepkarelibHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpETHEro 0011ero oopa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopenefNeéHHbIM M0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4arolUUXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha usyudenue reometpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yaca B
Henemo B 11 kmacce, Bcero 3a 1Ba rojga ooydeHus - 136 yueOHbIX daca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapamuienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenune; IoCTPOCHUE CEUEHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHbIE W TEPHCHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPSAMONM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUusi  (GUrypbl  HAa  TUJIOCKOCTb.
[lepneHaUKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
Iockocter. TeopeMa o TpEX MEepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MNUPAMUIA W IPABUIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BrlunciieHre 37IE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U MOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KUIACC

Tesia Bpalmenus

HummHapuyeckas TTIOBEPXHOCTB, oOpazyronue HWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCTU. KOHyC: OCHOBaHME U BepIIMHA, 00Opa3yromas
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIIMHApA U KOHYCA.

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

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM M1apa u miomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B npocTpaHcTBe. Cl0XKEeHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIPaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KOoOpanHAT B TmpoctpadHcTBe. KoopamHatel Bektopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekropamMu. CKalsipHOE MNPOU3BEIEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'paknanckoe BoclMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
npoleAyp TpaxgaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYyHKIMSIMY ¥ HA3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO JTHUX JOCTWIKEHWW B JPYTrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM HAYKU U JEATEIHbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHU;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acCIleKTaM pa3IMyHbIX BUIOB UCKYCCTRBA.

duznyeckoe BOCIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHITHA U
OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro



COBEPIIICHCTBOBAHUS, npu 3aHATHUIX CIIOPTUBHO-03I0POBUTEITHHOM
JIESITEIbHOCTBIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeir mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKO0JIOTHYECKOE BOCITUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHUEM BIUSHUS
COIIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpolJieM;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3a1ad B
00JIaCTH  OKpY)KAromel Cpeanl, IUTAaHUPOBAHUSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOMIEH CPEIbl.

LleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJIi PAa3BUTHUs [MBUIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATeIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOTPAMMBbl YU4EOHOTO MpeaMeTa
«Marematuka» XapaKkTepU3yrTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  O0CUCBEUAMU,  VHUBEPCATbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vnueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecnevusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memooo8  NO3HAHUSL ~ OKpYJCalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCC1e008amenbCKux onepayull, yMeHut pabomams ¢ uHgopmayueti).

Bba3oBble JJornueckue JelicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUYECKUX

OOBEKTOB, TOHSATUN, OTHONICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK



KJIacCU(pUKALUK, OCHOBAHMS A1 OOOOIICHHWS M CPaBHEHHsS, KPUTECPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYIUpOBaTh M  NPEOOPA3OBBIBATh  CYKJCHHUSA:
YTBEPAUTEIIbHbIE U OTpHULIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOINIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npeiaratb  KpUTEpUM Uil BBIABICHUSA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOIO), BHICTPAUBATh APIyMEHTALIMIO,
IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh CIOcO0 permeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HaubOojee MNOAXOAAIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIHO (POpMYIHpPOBATH 000OIIEHUS U BHIBOJIBI 110 pE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanueii:

BBISIBIIATH JIePUIMTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U ISl PELLICHM 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,



2)

CTPYKTYpUPOBaTh HHGOPMALIHIO, TPEACTABIATH €€ B pa3IMYHBIX Popmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KomMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXKICHUS B COOTBETCTBHUU C
YCIOBUSIMHU U LETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy peIieHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JI¢ OOCY>KJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbl, perIacMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaora, OOHApYy»XUBAaTh pa3Indue W CXOJICTBO TO3WIINN; B
KOpPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPE3yJdbTaThl  PEIMICHHUS  3aJa4d,  DKCIECPUMEHTAa,
UCCJIEIOBAHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4y TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBHUIYyaJIbHON pabOThI PHU pellIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOI JESITEeNbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIAaTh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WiIE€HAMH KOMaH]IbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ]a4M, BBIOUPATh CIIOCO0 pelieHus
C Y4ETOM HMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(bOpMaLnu.

CaMOKOHTPOJIb:



e BJAJCTh HaBBIKAMU TIO3HABATEIbHONW pEeQIEKCUU KaK OCO3HAHUSA
COBEPIIAEMBIX JICMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca U
pe3yJibTara peleHusl MaTEMAaTHYECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IECITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBSICHITH
MIPUYUHBI TOCTHKECHHSI WIM HEIOCTHKECHHS PE3yJIbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMas, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJEACTBUS M3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUSIMU: MAPATICTIBHOCTD U MEPHEHIUKYISIPHOCTD MTPSMBIX
U TNIOCKOCTEM.

KnaccudgunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: ABYTPAHHBIA YIoJl, TPaHU JBYIPAHHOTO YTJa,
pedpo IBYrpaHHOIO yIJIa; JUHEWHBIM YTroJI JIBYTPaHHOIO YIJia; TpajycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHMKOB (TIMpaMHia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTuIe 1, Kyo0).

Knaccugumuposathb MHOTOT'PaHHUKH, BBIOHpast OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIE TPU3MBbI, TTapajlIeIICIIUICbI).

OnepupoBath MOHATUSIMU: CEKYyIIasi IIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOSHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CTtpouTh CEUEHHUs] MHOTOIPAaHHUKOB METOJOM  CIIEJIOB,  BBITIOIHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHHUBY.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3naM Win
aIrOpuTMaM, NPUMEHSAS U3BECTHHIC AHAIUTUYECKUE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHUM MEXIY JABYMS



TOYKaMH, OT TOYKM JO MNOpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJACHUE T€OMETPUUECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHHIC AHAIUTHUYECKHE METOABl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 33Ja4 HA  BBIYMCJIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIIUMUCI TMPAMBIMHA, MEXKJIYy NOPSIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI M TUIOMIAAM MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpga) ¢ nOpuMeHeHueM (GOpMyJ; BBIUHUCISATH COOTHOUICHHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMHU TT0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMHU: CUMMETPUA B IPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPECTABICHHYI0 HAa YepTekax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAratoluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMECHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpumeHaTs nOpocTedIIne NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, pACTIO3HABATH IIPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEeHHbIE 3HAHUSA HA IPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATH PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI B TE€OpEM, anmapara aareOpsl; penaTth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUMH.

11 KUIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, 00pa3zyroliue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3yrolire KOHMYeCKOH OBEPXHOCTH, KOHYC; cepuyecKas OBEPXHOCTb.

Pacno3naBaTh Tena BpaieHus (LUIUHAP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI OTYYEHUS TEJ BpallleHUsI.

KnaccuduimpoBaTs B3aMMHOE paciojioKeHUE CPepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHME CErMEHTA, BBICOTA
CETMEHTA; IIApOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1aPOBOU CEKTOP.



Boruncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Ten  BpalleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BIMCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpalICHUS.

Bb4ucnsTe COOTHOLICHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C IMPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢buryp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLICHUA.

W3BnekaTb, WHTEPHIPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  JEHUCTBUSA  CIOXEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSTH, KAKUMH CBOWCTBAMHU OHH 00JIaJaIOT.

[IpuMeHsTh MpaBUIIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOU3BEIACHUE, pACKIaAbIBATH BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTs reomeTpuueckue (HaKTbl il PEUICHUs] CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

Peware mpocreiine reoMeTpuYecKUE 3aadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarep 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMUMH MO 00pa3laM WM alropuT™MaM, NPUMEHsIS
M3BECTHBIE METO/IbI IIPHU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsATh mpocCTEeHIINE MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPHH B UCKYCCTBE.



[IpuMeEHATh MOMYYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATH pPEalbHbIC
CUTyallul W IPUMEHATh HW3YYCHHBIE MOHATUS B MPOILECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHanuThueckas reOMeTpHs. 6 1
bubmuorexa [JOK
1
2 Tena pamenms 24 https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
& 11 1
3 OonEmbt Te1 https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
5 [ToBTOpenHue, 06001IeHNE, 17 ) bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpancto. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHMs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[lonsTHs: nepecekaromecs
MIJIOCKOCTH, TepeceKarouecs npsamas 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TJIOCKOCTh
[TonsaTHA: nepecekarommecs
bubmnoreka IIOK
IIJIOCKOCTH, MepeceKaroumecs npsamas 1

" IJIOCKOCTb

https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
yepTekax

but6mmorekxa [IOK
https://m.edsoo.ru/a63959ed

HauanpHabie cBenenus o kyoe u
MApaMHJIe, UX Pa3BEPTKU H MOJICITH.
CeueHHsI MHOTOTPaHHUKOB

HauanpHabie cBenenns o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

bubnunotexa LIOK
https://m.edsoo.ru/3d8ffd32




nUpamMuje, MX pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM

bubnunoreka LIOK
7 MMOCTPOSHUH CTEPEOMETPUH: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
INousarue 06 aKCHOMaTHIECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa LOK
’ https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IlousiTe 06 aKCMOMAaTUYECKOM
9 ocTpoe cTepeome aKCHO bubmmorexa [OK
IIOCTPOEHUH CT METPHUH: aKCHUOMBI
P pEOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITonsatue 06 akCHOMATUYECKOM
10 ocTpoe cTepeome aKCHO bubmmorexa [JOK
IIOCTPOEHUH CT METPHUH: aKCHUOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxeHue npsmbIx B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubmuoreka [IOK
napajijIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
TIpsIMbIE
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nunorexa LIOK
12 NapajuleJIbHbIC NIPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaUIeIbHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapaienbHOCTh IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmorekxa [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

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




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
. . bubnnorexa [IOK
18 CBoiicTBa napajjieNbHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTHU: TETPad bubmmorexa [IOK
yP - TCTpad P, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHIH https://m_edsoo.ru/1d434d0f
bubmmoteka IIOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9%56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I:CKOCHTI/I'};IG l:i'IeH WK IJ)IH HbIE brbmmorexa [IOK
 ICPHICHAMKYIAD https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapasenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIIOCKOCTH

[Ipu3Hak nepneHaAuKyJIApHOCTH

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

27
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEePIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEHANKYIISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 aCPCTosIHHeYOT IT)OLIKH 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
32 ACCTOSIHUE OT TOYKH J0 IJIOCKOCTH bubmorexa HOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(?CTOﬂHI/ICYOT l;quI/I 0 TTIOCKOCTH brbmmorexa [TOK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
[TepnienquKymnsip U HaAKJIOHHBIE:
34 a(iJTOHHI/ICYOT IT)quI/I 0 IUIOCKOCTH bubmmorexa [TOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKTY bubnmnoreka [JOK
NPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TMHEUHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJjia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOI'O yIia https://m.edsoo.ru/c7c777ed
38 [TepneHUKyYISIPHOCTD TIIIOCKOCTEH: bubnuotexa [JOK




MIPU3HAK MEPICHIUKYISIPHOCTU IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 np£3HaK ne[})]negnHKynﬂpHOCTH JIBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
40 HpESHaK HegnegﬂnKynﬂpHOCTH JBYX bubmmorexa LIOK
s https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApAx bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIApax bubmmorexa [IOK
https://m.edsoo.ru/91246736
KonrtponbHas pabota no reMmam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTSMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JI€MEHTBhl MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKIIbIE bubamorexa LOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu v
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
II0JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapamnenenunen, NpsMOyTOJIbHBII bu6muoreka [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

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




48

[Mupamuna: n-yroipHasi MMpamMuza,
rpaHd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MIOHATHE MTPABUIIBHOIO
MHOTOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
Y IIpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuja u
MIPaBWIbHBIN TeTpadip; KyO

bubnuoreka [IOK
https://m.edsoo.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B TUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 31eMEHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHay,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAb OCHOBAaHUM,
TeopeMa 0 OOKOBON MOBEPXHOCTU
MPSAMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

bu6nmorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK




IIOBEPXHOCTHU HpaBPIJII)HOfI

MUPaMHU/IbI, TEOPEMa O IUIOIIAJN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMH

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

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
56 [TonsTre 06 00BEME bubmmorexa [IOK
https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
57 0
OObEM mHpaMitE! https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>8 O6bEm mipami b https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
> OOném mapamu et https://m.edsoo.ru/79¢10312
N bubmuorexa [JOK
60 06
DM THPAMITAB! https://m.edsoo.ru/2faadc3f
bubmmoteka IIOK
1 "
6 O0bEm npH3MbI https://m.edsoo.ru/79853608
bu6mmoreka IIOK
) "
6 O0bEm npHaMbI https://m.edsoo.ru/1e053890
" bubmuoreka [IOK
63 ObbEm mpH3MEI https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK

[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

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




[ToBTOpeHmE, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOUKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 INIOCKOCTH, MEXIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU
bubnunorexa LIOK
67 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3allHsl 3HAHUH.
Beruucnenue yrioB: Mex /1
68 CerIHI/IBaI-OH_IZIFMI/IC}I Hp}IMIZ;MI/I, 1 buGnuorexa LIOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpenue Temsl "KoopauHaTs!
BEKTOpPA Ha IJIOCKOCTHU U B
MpocTpaHcTBe".

[ToBTOpenue Temsl "CkansipHoe
IIPOU3BEICHNE BEKTOPOB".
[ToBTOpenue Temsl "Boruucienue

yria MeXJly BEeKTOpaMu B
npocTpaHcTBe".

ypaBHeHI/Ie IJIOCKOCTH, HOPpMAJIb,
YpaBHCHHC INIOCKOCTHU B OTPE3KaAX.

BekropHoe npoussenenue. JInneiiHbie
HEPaBEHCTBA, INHEWHOE
[IPOrpaMMHPOBAHUE.

KonTtponbHas pabota
"AHanmuTHYECKast reoMeTpus'.
Cdepa u map: ueHTp, paauyc,
JMaMeTp; TUIOIIAb TOBEPXHOCTH
cepsl

bub6mmorexa [IOK
https://m.edsoo.ru/0341bc2b

Bsaumnoe pacnonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans chepsl

bub6mmorexa [IOK
https://m.edsoo.ru/bed12a43

VYpasuenue chepsl. [Lnomans cheps




10

U €€ yacTeil.

N3obpaxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

bubnunorexa LIOK
https://m.edsoo.ru/bc15f7f2

11

CrepeomeTprueckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
TJIOCKOCTBIO.

12

13

14

15

16

[Ipukitaguele 3a1a4uu, CBA3aHHBIE CO
cdepoii 1 mapom.

[Munuaapudeckas MOBEPXHOCTb,
o0pasyromye HUINHAPHYECKON
IMOBEPXHOCTHU, OCb HHJIPIHI[pPI‘-ICCKOfI
IIOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3ykoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N306pakenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nununpa.
Ceuenus nunuHApa (TIIOCKOCTHIO,
MapauieIbHON WU
MEePIEHINKYIISIPHON OCH IMJIMH]IPA)
Munuuap. Ipsmoii kpyrosou
uwmHap. [Tnomans noBepxHocTu
LWIAHAPA.

bubmuoreka [IOK
https://m.edso00.ru/6054b8c1

bu6nunorexa LIOK
https://m.edso0o0.ru/188{6216

bu6nunorexa LIOK
https://m.edsoo.ru/016e25eb

17

Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU

but6mmoreka [IOK
https://m.edsoo.ru/c94ba09b




18

ITOBEPXHOCTH, OCh Y BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMe U BepilInHa,
oOpa3yollas 1 och; IJI0Ab
OOKOBOW M IMOJTHOU IMOBEPXHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/897dd3b2

19

VYceu€HHbII KOHYC: 00pa3yromme u
BBICOTA; OCHOBAHHUA X OOKOBas
MTOBEPXHOCTh

bubnunoreka LIOK
https://m.edsoo.ru/1468bab3

20

N300pakeHne KOHyca Ha TIOCKOCTH.
PazBépTka konyca. CeueHust KoHyca
(TUIOCKOCTBI0, MapaslIeIbHON
OCHOBAHHIO, M MJIOCKOCTHIO,
MPOXO/ISIICH Yepe3 BEPIIHHY)

bubnunoreka LIOK
https://m.edsoo.ru/Obde1be8

21

22

23

[Tnomans 60KOBOW MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCA.

[Tnomans 60KOBON MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA.
CrepeomeTprueckue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBIYHUCIICHUE,

MOCTPOEHUEM CEUCHUHN IWJINH]IPA,
KOHYCa.

24

CrepeoMmeTpriecKkue 3a1a4i Ha
JI0Ka3aTelIbCTBO U BBIUUCIIEHUE,

MOCTPOEHUEM CEUCHUH WJIMH]IPA,
KOHYCa.

25

26

[Ipuxnagaelie 3a1a4u, CBI3aHHBIE C
HAJTMHIPOM.

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




OUJIIMHIPOM.

3anauu 1o Teme ""Tena v NOBEPXHOCTU

27 "
BparieHus "
73 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMUCaHHbINA OKOJIO
29 cdepsl; cdepa, BiMcaHHAs B bubmorexa HOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHHK WJIX B TEJIO BPALICHUS
30 KonTponbuas padota "Tena u bubmmoreka [JOK
MOBEPXHOCTH BpaILlCHUS". https://m.edsoo.ru/0b136158
31 [Tonsitue 06 00BéMe. OCHOBHBIC bubmuoreka [IOK
CBOICTBa 00BEMOB TEJ https://m.edsoo.ru/26a03fb7
N bubnuoreka [{OK
32 O6bEm numHApa, KoHycCa https://m.edsoo.ru/5513d87b
33 O06bEM mapa u wiomaas chepsl bubmorexa HOK
https://m.edsoo.ru/d189bde2
34 ITnomiaau OOKOBOM U ITOJIHOM
MMOBEPXHOCTU KOHYCA.
[Tono6HbIe Tena B MPOCTPAHCTBE.
35 COOTHOIIEHUS MEXKY TUIOMIAIIMHU bubnmnorexa [JOK
MOBEPXHOCTEH, 00bEMaMH MO JOOHBIX https://m.edsoo.ru/810cf1eb
Tel
CrepeomeTpuueckue 3a1auu,
36 CBSI3aHHBIE C BBIYHCIEHHUEM 00BEMOB
WIMH]IPA, KOHYCA.
[TpuknagHelie 38724 10 TEME
37 "OOBEMBI U TIOIIAIN TOBEPXHOCTEN

TCIT.




38

O0BEM mapa 1 mapoBOro CEKTOPA.
Teopema 00 00béMe mapa. [Lnomans
chepsl.

CrepeoMeTpHUECKHUE 3a/1a4H,

CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMOB Iapa,

IIAPOBOTO CErMEHTa M IAPOBOI0
CeKTopa.

39

40

41

42

[TpuknanHbie 3a1a4M 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM II1apa M IUIOIIAIbI0 CEPHI.
CoOOTHOIIEHHS MEX Y MIOMIAASIMH
MOBEPXHOCTEN

U 00bEMaMH MOJOOHBIX TEJL.

[TonoOHbIe TENNa B MPOCTPAHCTBE.
H3meHnenne o0bEMa npu moJ00uu.
CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB TeI

Y IUIOIIAJIEN TTOBEPXHOCTEH.

KonTponbHas pabota mo Teme
"O06bembl Ten"

BekTop Ha MJI0CKOCTH U B
IIPOCTPAHCTBE

bu6nmorexa LIOK
https://m.edsoo.ru/4a33a8ab

bub6mmorexa [IOK
https://m.edsoo.ru/5caefclb

43

CrnoXeHHE U BIUNTAHHUC BCKTOPOB

but6mmorekxa [IOK
https://m.edsoo.ru/23f4f089

44

45

YMHOXEHHUE BCKTOpPA HA YUCJIO

PasnosxeHune BekTOpa 1o TpéM

but6mmorekxa [IOK
https://m.edsoo.ru/dee379eb

bu6nunorexa LIOK




HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio napasienenumena

Pemenne 3aJa4, CBA3aHHBIX C

https://m.edsoo.ru/a28fd74e

46 MPUMEHEHUEM TTPaBUJI JEHCTBUH C bubmmorexa [IOK
https://m.edsoo0.ru/5a827900
BEKTOpaMHU
47 KoopauHaTHO-BEKTOPHBIN METO ITPU Bu6mumoteka [JOK
pELIEHUH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHast cucreMa KOOpAUHAT
43 B npoctpanctse. Koopaunarsl bubnuorexa [IOK
BekTopa. [Ipocremue 3anauu B https://m.edsoo.ru/48db7058
KOOpJMHaTax
49 VYron mexay Bektopamu. CkansipHOE bubnnorexa [JOK
IIPOU3BENEHUE BEKTOPOB https://m.edsoo.ru/725effc4
50 Boluucnenue yrioB Mex1y NpsMbIMU Bu6mmoteka [JOK
1 IJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme
51 "BekTophl 1 KOOPAMHATHI B bubmorexa HHOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
Ob6o06u1aromiee nopropenue 11
MOHATUM U METOJIOB Kypca Tr€OMEeTpUun
52 10-11 kmaccoB, cucTeMaTU3aIMs
3HaHui: "[lapannenbHOCTh NPAMBIX U
IJTOCKOCTEH B MIPOCTpaHCTBE".
[ToBTOpeHme, 0600IIEeHNE U
53 cucreMmaru3anus 3HaHu. OCHOBHEIE bubnunorexa LIOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAaHUMETPUH
54 [ToBTOpeHUE, 06001ICHNE 1 bubnuoreka [{OK




55

56

cucreMaTusanus 3Haduii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOpPEMBI Kypca
IJITAHUMETPUHU

[ToBTOpeHuEe, 0000IIEHNE U
cUcTeEMaTH3alMs 3HaHUH. 3a1auu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpeHUE, 06001ICHNE 1
cUcTeEMAaTH3alus 3HAaHUH. 3a1aun
IJITAHUMETPUHU ¥ METOJIBI MX PEIICHHS

https://m.edsoo.ru/078cd184

bu6nmoreka [IOK
https://m.edsoo.ru/7491efeQ

bubnunoreka LIOK
https://m.edsoo.ru/4dffda97

57

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reomerpuu 10—11 knaccos,
CHUCTeMaTU3alrs 3HAHUI:
"BekTopsbl B

IIPOCTpaHCTBE".
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O6o06matomiee moBTopenue 11
MOHSITUN U METOJIOB Kypca
reometpun 10—11 knaccos,
CHUCTeMaTU3alrs 3HAHUI:
"BexTopsl B

npocTpaHcTse'.

[ToBTOpeHue, 06001IeHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,

bu6nunorexa LIOK
https://m.edsoo.ru/74b2ad91




61

CUCTEMATU3ALMS 3HAHUMA:
"TTnomamm
MOBEPXHOCTU B 00BEMBI KPYTIIBIX

"

TCI .

O6o06matomee moBropenue 11
MOHATHN U METOJ0B Kypca
reometpun 10—11 knaccos,
CUCTEeMaTH3aIlis 3HAHWI:
"ITnomanu

MTOBEPXHOCTU M 00BEMBI KPYTIIBIX

TCI .
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HroroBas koHTpoIbHAs paboTa

HroroBas koHTpoIbHAs paboTa

bubnunoreka LIOK
https://m.edsoo.ru/ec24dfc2
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[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPHUHU KaAK

HayKH{ 1 €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI.

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPHUHU KaAK

HAyKHU U €€ pojib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66

bu6nunorexa LIOK
https://m.edsoo.ru/f465d10e




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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