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HOSACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o reoMeTpuu Ha YPOBHE CpEAHEro OOIIero oOpa3oBaHHs COCTaBIIEHA HAa OCHOBE TpeOOBaHM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CpEeIHEr0 001Iero oopa3zoBanus, mpeacTaBieHAbpx B PI'OC
COO, ®OIl COO, a Taxke Ha OCHOBe (henepaibHOW paboueil MporpaMmbl BOCHUTAHUS M C Y4YETOM KOHIICTIIIMU
npenojiaBanus yueOHoro npeamera «l'eomeTpus» B 00pa3oBaTeNIbHBIX opraHu3anusax Poccuiickoit denepanuu.

PaGouast mporpamma yueOHoro kypca «I'eometpus» 6a3oBoro ypoBHs i o0ydarommuxcs 10 —11 knaccoB pa3paboTtana
Ha ocHOBe DenepanbHOr0 roCyZapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeaHEero oO0mero obpazoBaHUs, C Y4ETOM
COBPEMECHHBIX MHUPOBBIX TpEeOOBaHUH, MPETBABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHIO, M TPATUIIUH POCCHUUCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 0O€CIICUMBAET OBJIAJICHUE KIIOYEBHIMU KOMIIETEHIIUSIMU, COCTABIISIONIMMHU OCHOBY
JUISL CaMOPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHMXCA.

HEJIA U3YUEHN S YUEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca IeOMETpUU Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHUsl OOYCIOBJIEHA MPaKTHUYECKON
3HAYUMOCTBHIO METANPEAMETHBIX U MPEAMETHBIX PE3yJbTaTOB OOYUYCHHS T€OMETPUM B HAIIPABICHUU JIMYHOCTHOTO Pa3BUTHSI
oOyuaroruxcsi, popmupoBaHusi HyHKIIMOHATHLHON MaTEeMaTHYECKOW TPaMOTHOCTH, U3YUYCHHS APYTUX YUYEOHBIX TUCIUTLINH.
Pa3BuTre y oOydarommxcs NMPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH W TMPOWCXOXKICHHH TC€OMETPUYCCKUX aOCTPaKIUH,
COOTHOIICHHH PEATBHOTO W MJICAJILHOTO, XapaKTepe OTPAKCHUS MAaTeMaTHYECKONW HAYKOW SBJICHUW W MPOIIECCOB PEATbHOTO
MHpa, MECT€ TEOMETPUU B CHCTEME HAyK M POJM MATEMATHUYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHUM W B TIPAKTUKE
CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS YYAIIMXCS, @ TAKXKE€ KAdyeCTB MBINUICHHS, HEOOXOIUMBIX JUIS
aJlanTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpust sIBAsSETCS OAHUM W3 0a30BBIX NPEIMETOB Ha YpPOBHE CpeIHEro oOmmero ooOpa3oBaHUs, TaK Kak
oOecrieynBaeT BO3MOKHOCTh U3YYCHHS KaK TUCIHUILINH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTApHOM.



Jlormdeckoe MbllUIeHHEe, (GOPMUPYEMOE MPU U3YUYEHUU 00yUYAIOIUMUCS TOHATUHHBIX OCHOB T€OMETPUU U TIOCTPOCHUHU
[ENOYKH JIOTUYECKUX YTBEPKACHUI B XO/I€ PELICHHUS] TEOMETPHUUECKUX 3a/1a4, YMEHUE BBIABUTATH M OMPOBEPraTh TUIOTE3bI
HEMOCPEICTBEHHO UCIOJIb3YIOTCS IIPH PEUICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (GU3HKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSAX NESATEIbHOCTH YeJIOBEKa.
OpueHTalus 4yeroBeKka BO BPEMEHH M IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €T0 COLUATBHOTO OBITHS, (JOpMa OTPaAKCHHS
OKpY>KaIoIIeT0 MHUpa, YCIOBHE YCIHEIIHOTO MO3HAaHWS M aKTUBHOTO MpeoOpa3oBaHMs ACHCTBHUTENbHOCTH. OnepupoBaHUE
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSAET pa3Hble BHJIbI y4eOHOM W TPYNOBOM JESATENBHOCTH, SIBISIETCS OJHUM U3
npo(heCcCHOHAIBHO BAa)KHBIX KayecTB, MOATOMY aKTyajbHa 3ajada (OPMHUPOBAHUSA y OOYYarOIIMXCS MPOCTPAHCTBEHHOTO
MBIIUIEHUS] KaK Pa3HOBUIHOCTH OOpPA3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJTOTOBKE K IMPAKTHYECKOMH
JESITEIIbHOCTH 110 MHOTHM HAaIIPaBJICHUSM.

[lenb ocBOeHUs mporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00y4eHUsI — 0011e00pa3oBaTEIbHOE U
OOLIEKYJIBTYpHOE pPAa3BUTHE OOYyYAIOIIMXCS uepe3 OOecrneueHUEe BO3MOXKHOCTU MNPUOOPETEHHUS U HCIOJIb30BAHMS
CUCTEMAaTUYECKUX TIEOMETPUYECKMX 3HAaHUW U JEUCTBUN, CHEUU(PUUHBIX TE€OMETPUH, BO3MOKHOCTH YCHEIIHOTO
MPOJOHKEHNUS 00pa30BaHUs IO CIEIIUATIBHOCTSIM, HE CB3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa 1o TeomeTpurM Ha 0a30BOM YpOBHE TMpeAHA3HaueHa Ui OOYyYalolIMXCsS CpPEAHEW IIKONIbBI, He
WCIIBITHIBABIINX 3HAUMTEIBHBIX 3aTPYIHEHUI Ha YpOBHE OCHOBHOTrO 0011ero oopasoBanus. Takum oOpazoM, oOydaronirecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOLIME MaTeMAaTUYECKUE YMEHMsI, CBSI3aHHbIE CO CIEUU(UKON TIEOMETpPUH U
HEOOXOUMBIE IS KU3HU B COBpeMEHHOM ob1ectBe. KpoMe 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YUHUTh T€OMETpUI0 Ooiiee
ri1y00KO, €Cli B 1ajibHEeHIIeM BO3HUKHET HEOOXOAMMOCTh B TEOMETPUUYECKUX 3HAHUSX B IPOGECCHOHATHLHON AeSTEIbHOCTH.

JlocTrkeHHne e OCBOCHHSI MPOrpaMMBbI OOECTIEUYMBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3amad. [IpuopuTeTHBIMU
3alauaMu 0CBOeHHMS Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIOTCS:

—  ¢opMHpOBaHUE MPEJCTABICHUS O T€OMETPUU KaK 4acTU MHUPOBOM KyJbTYpbl M OCO3HAHHME €€ B3aUMOCBSI3U C
OKPY>KaIOIIUM MUPOM;



—  (opmMupoBaHHE TIPEACTABICHUSI O MHOTOTPAHHHMKAX WM TeJIax BpaIleHUS KaK O BAKHEHIIMX MaTeMaTHYECKUX
MOJIEJISAX, MO3BOJISIOIINX OMUCHIBATH U U3YYaTh PA3HBIC SIBIICHUS OKPYXKAIOIIETO MUPA;

—  (opMmupoBaHuEe yMEHHUs pacro3HaBaThb Ha YEPTEKax, MOJACIAX U B PEATbHOM MHUpPE MHOTOTPDAHHUKH U Tela
BpallCHUS;

—  OBJaJICHUE METOJaMHU pPElIECHHUs 3a7]a4 Ha TOCTPOCHUS Ha N300paKEHHUSIX MPOCTPAHCTBEHHBIX (PUTyYD;

—  ¢dopMUpOBaHUE yYMEHHUS OMNEPUPOBATH OCHOBHBIMHM TMOHSATUSIMU O MHOTOTpaHHUKAX U TeJlax BpPAIICHUS U UX
OCHOBHBIMU CBOMCTBaMU,;

—  OBJAJICHHE AJITOPUTMAMH PEUICHUS OCHOBHBIX THIOB 3aja4; (OPMHPOBAHHWE YMEHHUS MPOBOJUTH HECIOKHbIE
JI0OKA3aTENbHBIC PACCYKICHUS B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJIEPKAHUEM;

—  pa3BUTHE HHTEJUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM 00y4arommxcs, IMO3HaBaTEbHOW aKTHUBHOCTH,
HCCJIEI0BATENIbCKUX YMEHUW, KPUTUYHOCTH MBIIIJICHUS;

—  (opmupoBanue GyHKIMOHATBLHOW TPAMOTHOCTH, PEICBAHTHOM T'€OMETPUH: YMEHHUE PACIIO3HABATH MPOSIBICHUS
T€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX >KM3HEHHBIX CUTYAIUSX M MPU U3YyUYECHUU IPYTUX
Y4EOHBIX MPEAMETOB, MPOSIBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyaupoBaTh HMX Ha SI3bIKE T€OMETPUU U
CO3/1aBaTh TE€OMETPUYECKUE MOJAEIU, NPUMEHSATh OCBOCHHBIM TEOMETPUYECKHN anmapar sl pEIICHUS MPAKTHUKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYCHHBIC PE3YJIHTATHI.

OTIMYUTENTFHONM OCOOEHHOCTBIO TMPOTPAMMBbI SIBJISIETCS BKJIIOYEHHE B KypC CTEPEOMETPUU B Hadayle €ro HU3ydyeHus
3a/1ay, peraeMbpiX Ha YPOBHE MHTYUTUBHOTO TIO3HAHUS, M OMPEAEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl HUMU, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE HHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JATbHEUIIIEMY U3YUECHUIO TTPEAMETA.

[Ipeamoutenue oTAAETCS HATISATHO-KOHCTPYKTUBHOMY METOJy OOY4YEHHs, TO €CTh TEOPETHYECKUE 3HAHUS UMEIOT B
CBOE€M OCHOBE UYBCTBEHHOCTb IPEAMETHO-IIPAKTUUYECKON NESITEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUMN Yy
YYaIIUXCS B Kypce CTEPEOMETPUH TIPOBOIUTCS 3a CUET PEIISHUS 3a/1a4 Ha CO3/IaHUEe MPOCTPAHCTBEHHBIX 00pA30B M 3a/1a4 Ha



ONEepUpPOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3ganue oOpa3a IpOBOJUTCS C ONOPOM Ha HATSAHOCTb, @ ONIEPUPOBAHUE
00pa3oM — B YCJIOBUSIX OTBJIEYEHUS OT HAVISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIEPKaHUSI.

OcHoOBHBIE copepkaTeiabHble TuUHUU Kypca «['eomerpum» B 10-11 knaccax: «Muororpannuku», «lIpsmbie u
IUIOCKOCTU B MPOCTpPaHCTBEY, «Terna BpaiieHus», « BeKTopbl U KOOpAUWHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX
YMEHUI pacnpesensieTcsi He TOJIBKO M0 COJEPKATEIbHBIM JMHUSAM, HO U 10 ToJaM OOy4eHHUs Ha YPOBHE CPEIHEr0 OOIEero
oOpa3oBaHUs.

ConmepxxaHue oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJlbTaTaM OCBOEHHUS paboyeil mporpaMMel,
pacnpeesIEHHBIM 110 rojilaM 00y4eHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaJICHUE T€OMETPUUECKUMH MOHATUAMU
Y HaBBIKAMU OCYILIECTBIISUIOCH IMOCIIEAOBATEIBHO M MOCTYNATEIbHO, C COOMIOACHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYI0 CUCTEMY F€OMETPUUYECKHX MPEICTABICHUNA 00y4arOIINXCsl, paCIMpsAsl U yriayouss e€,
0o0pa3ysl IPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIJTAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hezento B 10 kiacce u 2 yac B Heneno B 11 kiacce, Bcero 3a jBa rojaa
oOyuenus - 136 yueOHBIX yaca.

@OopMBI TEKYIIETO KOHTPOJIS:

— YCTHBIM KOHTPOJIb: OTBET Ha MOCTABJIEHHBIN BOIIPOC, pa3BEPHYTHIM OTBET IO 3aJaHHOW TEME;
— MHUCBMEHHBIM KOHTPOJb: YIPAXKHEHUS; KOHTPOJIbHBIE, CAMOCTOSITENIbHBIC; TPAKTUYECKHE padOThI, PEIICHHE 3a]1a4 C
3aMKChIO PEIICHHUS; BBIMOJIHEHUE TECTOB; OLIEHUBAHUE MUCbMEHHOM JOMaltHEN padoThl.



COIAEPKAHUE YYEBHOI' O KYPCA

10 KJIIACC

[IpsiMBIE U IITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeoMeTpud. Touka, mpsmMasi, IIOCKOCTh, MPOCTPaHCTBO. IloHATHE 00 aKCMOMAaTHYECKOM
IIOCTPOCHUH CTEPECOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUSA U3 HUX.

B3anmHOe pacnosioKeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapaUICNIbHBIE U CKPELIUMBAIOLIUECS
npsaMble. [lapajuienbHOCTH IPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE: MApAJUIEIbHBIE MPSAMBIE B IIPOCTPAHCTBE;
[apajuIeIbBHOCTh TPEX NPSAMBIX; MAPAIIIENBHOCTh NMPAMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH; YTOJ
MEXKIy NPSIMBIMH B NPOCTpaHCTBE. llapajuienbHOCTh IUIOCKOCTEN: MapajulelbHbIE IIOCKOCTH; CBOMCTBA MAPAJIIEIBHBIX
wiockoctei. IlpocTeiline nmpocTpaHCTBEHHBbIE (UIYpbl HAa IUIOCKOCTH: TETpasip, KyO, Mmapajulelenunen; MOCTPOECHUE
CEYCHUN.

[leprieHIUKYISPHOCTH NPSAMOM U TUIOCKOCTH: MEPIIEHIUKYIISIPHBIE NIPSIMbIE B POCTPAHCTBE, IPSIMBIE MTAPAJUICIIbHBIE
U TEPIEHANKYJSIPHBIE K IUIOCKOCTH, NPU3HAK MEPNEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpPEMa O MpPAMOU
NEPINEHINKYJAPHOW TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXAY MNPSIMOM M IUIOCKOCTBIO; JBYIPAHHBIM YTOJI,
JIMHEWHBIA yToJl ABYTPAHHOIO yria. IleprneHauKkyIsip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
OpssIMOM 10 IUIOCKOCTH, MPOEKIUs (QUIrypbl Ha IUIOCKOCTb. IlepneHauKylspHOCTh IUIOCKOCTEM: TMpU3HAK
NEPIEHINKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX nepneHauKysapax.

MHororpaHHuKH

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAaHHMKA, BBIIYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHMKU;
pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas npusma; rpaHd U OCHOBAHHMs NPU3MBI; NpsMas U HAKIOHHAS NPU3MBI;
OOKOBass M TOJIHAsg MOBEPXHOCTh Mpu3Mbl. [lapamnenenures, MpsIMOYTOJbHBINA Mapajiielenure]] U €ro CBOMCTBA.
[lupamupa: N-yroiapHas NHpaMuja, TPaHU M OCHOBAaHHWE NHUPAMU[bI; OOKOBask M TOJIHAS TOBEPXHOCTh MUPAMUIBI;
IIpaBUIbHAs W YCEUEHHAas MNHUpPaMHUJA. OJEMEHThl NpU3Mbl U NUpaMuibl. [IpaBUIBHBIE MHOIOTPAaHHUKH: IIOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPABWJIbHAS NPU3Ma M NPABWIbHAA NHPAMHIA; IIPABWIbHAS TPEYroJibHAs NUpamMuia U



paBUIbHBINA TeTpasap; Kyo. IIpencraBienue o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3p, TOAEKa’Ap U ukocasap. CeueHus
IPU3MBI U TUPAMHU/IBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOYKH, NPSIMOM, IUIOCKOCTH. JJIEMEHThI CUMMETPUU B
nupamMuaax, napajieenune1ax, IpaBuIbHBIX MHOTOTPAHHUKAX.

Brluucienue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHaiu, yriel. [lnomans OOKOBOM MOBEPXHOCTH M MOJHON
MOBEPXHOCTU MPAMOW NPHU3MBbI, IO OCHOBAHUW, TeOopeMa O OOKOBOW MOBEPXHOCTH MpsiMoid mpu3Msbl. [lmomianb
OOKOBOI1 OBEPXHOCTH U MOBEPXHOCTU MPABUIBLHON MUPAMU/IbI, TEOPEMA O IUIOIMIAAU yceu€HHOM nupamusl. [lonsTiue 06
00béMe. O0BEM TUPAMUJIBI, TPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIECHUS MEXKTY IIOLIAASIMUA TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TE.

11 KIIACC

Tena BpaieHus

HunuHaapuyeckas MOBEPXHOCTh, 00pa3yIolue INHIPUYECKON MOBEPXHOCTH, OCh UJIMHIPUUECKON TOBEPXHOCTH.
[Munuuap: ocHOBaHMS U OOKOBasi MOBEPXHOCTb, 00pa3yrollas U 0Ch; IJIOMaAb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrouMe KOHUYECKOW MOBEPXHOCTH, OCh M BEpPUIMHA KOHUYECKON MOBEPXHOCTH.
KoHnyc: ocHOBaHME W BepllMHA, 00pa3yolias U OCh; IJIOIIAJb OOKOBOM M MOJHOW MOBEPXHOCTHU. Y CEUEHHBINM KOHYC:
o0Opa3yrolre U BbICOTA; OCHOBAaHUA U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHrp, paauyc, AUaMeTp; IUIONIab MOBEpXHOCTU cdepbl. B3anMmHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tionaib chepsl.

N3o0OpakeHue Ten BpallleHus Ha TIIOCKOCTU. Pa3BEépTKa MUIMHIpa U KOHYCA.

KomMOuHanuu Ten BpallleHus ¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMMCAaHHBINA OKoJIO cdepsl; cepa, BMCcaHHAS B
MHOTOI'PaHHHUK, WM TEJIO BPALICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME MPSAMOYTOJIBHOTO Map AJIJISNICTIHIIEeIA U
cnenctBus u3 He€. O0bEM MUIIMHIPaA, KoHyca. OO0BEM mIapa u mwiomanb cepsl.

[Tono6uble Tena B mpocTpaHcTBE. COOTHOLIEHUS MEXKTY IJIOLIAASIMU [TOBEPXHOCTEN, 00BEMaMU MTOAOOHBIX TEJ.



Ceuennss mumHIpa (MapajuieNbHO M MEPHEHAMKYJSPHO OCH), CEUYEHHUs KOHyca (IapajjielIbHOE OCHOBAaHUIO U
IIPOXOJSAIIEe Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctd M B IpocTpaHcTBe. CIOKEHHWE M BBIYMTAHHME BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha YHCIIO.
Pa3snoxenue BexTopa 1o TpéM HEKOMILIAaHApHBIM BekTOpaMm. IIpaBuno mapamnenenunena. PemeHne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TPaBUJI ACUCTBUM C BekTopaMu. [IpsimoyronpHas cucrtemMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel
BekTopa. Ilpocreiimme 3amaum B KOOpAMHATAaX. YTOJ MexAy Bekropamu. CKalsipHOE ITPOM3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay OpsIMbIMHU M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IIPU PEILIEHUN IT'€OMETPUUYECKUX
3a7ad4.



IIJIAHUPYEMBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3VYJIbTATEI

JIngHOCTHBIE pe3yNIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOT0 IipeaMeTa «MaTeMaTuka» XapakTepu3yroTCs:

I'pask1aHCKOE BOCIIUTAHUE:

— c(hOpMUPOBAHHOCTHIO TPAKIAHCKON TMO3ZHUIIMK OOYYaIOIIEerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO YJICHA
POCCHIICKOTO O0IIecTBa, MPEACTABICHHEM O MAaTeMAaTHYEeCKHMX OCHOBAX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYP,
SIBJICHUM, MPONEAYP TPaKIAHCKOro OOIIecTBa (BBIOOPHI, OMPOCHI U Ip.), YMEHHEM B3aUMOJIEUCTBOBAThH C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

— IlarproTndeckoe BOCIIUTAHUE:

— c(hopMUPOBAHHOCTHIO POCCUUCKON TPAXKITAHCKON HJEHTUYHOCTHU, YBAKEHHS K TMPOIUIOMY W HACTOSIIEMY
POCCHMCKOM MaTE€MAaTUKH, LIEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSAM POCCHUMCKUX MAaTEMAaTUKOB M POCCHUUCKOU
MaTeMaTHYECKON IIKOJIbI, K UCIOIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HpPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH POCCUUCKOr0 Hapoaa; C(POPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOr0 TMOBEJACHHMS, CBSI3aHHOTO C IPAKTUYECKUM NPUMEHEHUEM JOCTHXKECHUW HAYKH U JEATEIBHOCTBIO YYEHOTO;
OCO3HaHHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOWYMBOTO OY/TyIIIETO.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHUPY, BKJIIOYAsl ICTETUKY MaTE€MaTUUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKIACHHM; BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pur3nyecKOe BOCIUTAHUE:

— c(opMUPOBAaHHOCTHIO YMEHHsSI NMPUMEHATh MAaTEMAaTHUYECKHE 3HAHUS B MHTEpEcax 30pOBOTO M 0OE30MacHOTro
00paza *KU3HU, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 370pOBbIO (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHIATHUM
U OTHbIXa, peryispHas (u3MuecKkas aKTHUBHOCTH); (PU3MUYECKOrO0 COBEPUICHCTBOBAHUSA, IPHU 3aHATHUSIX CIOPTHUBHO-
03JIOPOBUTENBHOU JEATENBHOCTHIO.
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TpynoBoe BociuTaHue:

— TOTOBHOCTBIO K TpPyAy, OCO3HAaHHEM IIEHHOCTU TPYAOIIOOMsS; MHTEpECOM K pa3iIuyHbIM  chepam
Ipo(heCCUOHATIBHON NEATEIBHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ NMPUIOKEHUSIMH, YMEHUEM COBEPILATh OCO3HAHHBIN
BbIOOp Oynymiell mpodeccuu M peanu30oBbIBaTh COOCTBEHHbBIE JKM3HEHHBIE IJIaHBl; FOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTU4ecKoMy 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEU KU3HHU; TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO
B PELICHNH MPAKTUYECKUX 3a7a4 MAaTEMAaTHYECKON HAIIPABIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

— ¢(hOpMHUPOBAHHOCTBIO HKOJIOTMUECKOM KYJIbTYpbl, TOHUMAaHUEM BIMSHHS COLUATbHO-I)KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHUE MPHUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHMEM TJIO0ANIbHOIO XapakKTepa SKOJOIMUECKHUX MpooseM;
OpUEHTallUEed Ha MPUMEHEHHE MATEMaTHYECKUMX 3HAHWM JUIsl pElIeHHs 3aJad B O00JIACTU OKpYXarolleld Cpejsbl,
IJJAHUPOBAHHUSI IOCTYIIKOB M OLIEHKU MX BO3MOYHBIX MOCIIEACTBUM I OKPYKAIOIIEH CPEBI.

ITenHoCcTH HAYYHOIO ITO3HAHUA:

— ¢c(hOpPMUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHUA HAyKU WU
OOILIECTBEHHON MPAaKTUKW, MOHMMAaHUEM MaTEMaTUYECKOM HAyKH KakK c(epbl YeTOBEYECKOM IesATEIbHOCTH, 3TANOB €€
Pa3BUTHS ¥ 3HAYMMOCTH ISl PA3BUTHs LUBWIN3ALNN; OBIAJACHUEM SI3bIKOM MAaTEMATHKA M MAaT€MATUYECKOM KYJIBTYpPOM
KaK CpEACTBOM IIO3HAHMS MHUPA; TOTOBHOCTBIO OCYIIECTBIATH IIPOEKTHYIO H HCCIIEIOBATEIBCKYIO JEATEIBHOCTD
VWHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHUS NPOrpaMMbl ydyeOHOro mnpeamera «MaTeMaThkay XapaKTepU3yrTCs
OBJIAZICHUEM YHUBEPCAJbHBIMA ITO3HABATEIbHBIMU JIECUCTBUSIMH, YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMH JEHCTBUSIMU,
YHUBEPCAIbHBIMU PETYJISITUBHBIMU AEHUCTBUSMHU.

1) YHuBepcanbHble TO3HABATENIbHbBIE IEHCTBUS, 00eceunBaoT (HOpMUPOBaHHE 0A30BBIX KOTHUTHUBHBIX MPOIIECCOB
oOyyaromuxcsi (OCBOGHHE METOAOB IO3HAHUS OKPY’KAIOLIEro MHUpa; MPUMEHEHHE JIOTMYECKUX, HCCIeA0BATEIbCKUX
omnepalui, yMmeHui pabotaTh ¢ HHOOpMaIIHEit).

ba3oBele nornueckue AeUCTBUS:
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— BBISBIISATh U XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUI
MEXIy TMOHATHUSAMU; (HOPMYIUPOBATH ONMpPEAENICHUS MOHATHI; YCTaHABIMBATH CYIICCTBEHHBIM MPU3HAK KIacCU(PUKAIIIH,
OCHOBaHUs AJ1s1 0000IIECHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a,;

— BOCIPUHUMATh, (POPMYIHpPOBATH W TPEOOPA30OBHIBATH CYXKACHHS: YTBEPAUTCIbHBICE W OTPHUIATEIBHEIC,
¢IMHUYHBIC, YaCTHBIC W OOIIHNE; YCIOBHBIC,

— BBISBIISATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W IPOTUBOpEUHsl B (paKTax, TaHHBIX, HAOIIOICHHASIX
U YTBEPKICHUSX; TIPE/IJIaraTh KPUTEPUH JJI BHISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIA;

— JeNnaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHMBHBIX M WHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

— TIPOBOJUTH CAMOCTOSATEIBHO J0KAa3aTeIhCTBA MATEMAaTHUYECKHX YTBEPKICHUU (NPSIMBIE W OT TPOTHBHOTO),
BBICTPAWBATh apTyMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BEIBOJIBI;

— BBIOMpATH CIOCO0 pelieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMs, BEIOMpATh Hanboee
MOAXOSIIINN ¢ YIETOM CaMOCTOSITENIEHO BBIICJIEHHBIX KPUTEPHUEB).

basoBrle nccnenoBaTenbCKue NeUCTBUSA:

— WCIOJIB30BaTh BOIPOCHl KaK MCCICIOBATEIBCKAUA HWHCTPYMEHT TIO3HAHMS; (HOPMYIHUPOBATH BOIPOCHI,
buKCcHpyIOHe MPOTHBOPEYHE, IPOOIEMY, YCTaHABIMBATH HCKOMOE U JJaHHOE, (POPMUPOBAThH THUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO TMO3UIINIO, MHEHUE;

— TIPOBOJUTH CAMOCTOSITENIHPHO CIUTAHMPOBAHHBIN SKCIEPUMEHT, MCCIICIOBAHNE M0 YCTAHOBIECHUIO OCOOECHHOCTEH
MaTEeMaTH4YECKOT0 00bEKTa, SIBJICHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy O0BEKTaMH, SIBIICHUSIMH, ITPOIICCCAMU;

— CaMOCTOATENIBHO (OopMyNIHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

— TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, 4 TAKXKE BBIIBUTAThH MPEIOIOKEHHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHUSIX.

Pa6ora ¢ nuadopmariueii:

— BBIABIATH JCPUITUTH HHPOPMAITUH, TAHHBIX, HEOOXOIMMBIX JJISI OTBETA Ha BOTPOC U IS PEIICHUS 3aa4H;
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— BBIOMpaTh WHGOPMAIMIO U3 MCTOYHMKOB pAa3jMYHBIX THIIOB, AaHAM3UPOBAaTh, CHCTEMATU3UPOBATh U
UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TMYHBIX BUJIOB U (POPM MpEACTABICHUS;

— CTPYKTYpPHPOBaTh HHPOPMALHUIO, IPEACTABIATh €€ B pa3INYHbIX (PopMax, WILTHOCTPUPOBATh rPapUUECKU;

— OLIEHUBATh HaIEKHOCTh MH(OPMALIUHU IO CAMOCTOSITENIBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM.

2) VYHuBepcaldbHbIE KOMMYHHKATHUBHBIC JEUCTBHUSA, 00ECIEUMBAIOT C(HOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB
00yUaronmxcs.

Oo1eHue:

— BOCIPUHUMATh U (HOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUM C YCJIOBHSMH U LEISAMU OOIIEHUS; SICHO, TOYHO,
IPaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1auH,
KOMMEHTHPOBATh MOTYYCHHBIN pe3ybTar;

— B XoJe OoOCYXJEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOH TeMbl, MPOOJIEMBbl, PEIIAEMON 3a/JayH,
BBICKA3bIBaTh MUJICH, HALIEJICHHbIC HA MOMCK PELICHMS]; COMIOCTABIATh CBOU CYXACHUS C CYXKACHUSIMH JPYTUX YYaCTHUKOB
auaiora, oOHapyXMBaTh pa3jMuude M CXOJICTBO IMO3ULHUN; B KOPpPEKTHOW (opme (opMynupoBaTh pa3zHOTIacHs, CBOU
BO3PAKECHUS;

— TPEACTaBIATh PE3yJbTaThbl PEIICHHUS 3aJaud, SKCHEPUMEHTa, HCCIEI0BaHUA, MPOEKTa; CaMOCTOSATEIbHO
BBIOMPATH (POPMAT BBICTYIJIEHUS C YUYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyAHUYECTBO:

— TOHUMAaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U HMHJIWBUIYaJbHOW pabOThl NMPHU pPEUICHUH Y4eOHBIX
3a/1a4; TPUHUMATh 1eJIb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM palOThI, paclpeAeisTh
BU/JIbI paboOT, JTOTOBAPUBATHCA, 00CYXKAATh MPOLECC U pe3yabTaT padoThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/IEH;

— Y4YacTBOBaTh B TPYMNMNOBBIX (opMax padboThl (0OCYX IAEHUS, OOMEH MHEHHM, «MO3TOBBIC IITYPMbI» U HWHBIC);
BBITOJIHATH CBOIO YacTh pabOThl M KOOPJIAMHUPOBATH CBOU JACHCTBUS C APYTMMHU YJICHAMH KOMAaH/Ibl; OLICHUBATh Kaue€CTBO
CBOETO BKJIa/1a B OO MPOIYKT MO KPUTEPHUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) YHuBepcalibHbI€ pEryIsTUBHBIE IEHCTBUS, 00ecneunBaoT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK U JKU3HEHHBIX
HaBBbIKOB JINYHOCTH.
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Camoopranuzanus:

— COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a7]a4d, BEIOUPATh CIIOCO0 pEIIeHUs ¢ y4ETOM UMEIOIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4€TOM HOBOM MH(OPMALIUU.

— CaMOKOHTpOJIb:

— BIJIaJIeTh HaBBHIKAMHU IO3HABATENHHOW pe(reKcHr Kak OCO3HAHWS COBEPIIAEMBIX JCHCTBHA W MBICIUTEIHHBIX
IPOLECCOB, MX PEe3ylbTAaTOB; BIAJAETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS IpoLecca U pe3yibTara pelIeHHs
MaTeMaTHYEeCKOH 3a71auu;

— TPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PpEIICHUH 3a]a4d, BHOCHTH KOPPEKTHBBHI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJICHHBIX OMUOOK, BHISBIICHHBIX TPYIHOCTEIH;

— OLIEHUBATh COOTBETCTBHE PE3yNIbTaTa IEIU U YCIOBUSAM, OOBSICHATh MPUYUHBI TOCTHKEHUS WA HETOCTHKECHUS
PE3yNIbTAaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OMbITY.

[NPEAMETHBIE PE3VJIBTATHI

10 KJIACC

OmnepupoBath MOHATHIMH: TOYKA, IPSAMasi, ITITOCKOCTb.

[TprMeHsITh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX MIPU PEILICHUU T€OMETPUUYECKUX 3a/1ay.

OnepupoBaTh NOHATHAMU: MAPAILIEIBHOCTh U MEPIEHAUKYISPHOCTh MPSAMBIX U MIIOCKOCTEH.

KnaccuduimpoBaTe B3aMMHOE pacioioKEHUE MPSMBIX U TUIOCKOCTEN B TPOCTPAHCTRE.

OmnepupoBaTh MOHATUSAMU: IBYTPAaHHBINA YTOJ, TPaHHU JABYTPAHHOTO yTiia, pedpo ABYTPAHHOTO yIiia; JMHEHHBIN yro
JIBYTPAHHOTO yTJIa; TpaaycHas Mepa IBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbIH MHOTOTPAHHUK, 3JIEMEHTHI MHOTOIPaHHUKA,
NPAaBWJIbHBIM MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIC BUIbI MHOTOTPAHHUKOB (MMMpaMUIa; MpU3Ma, MPSMOYTOJIbHBINA apajuieNenune, Kyo0).

KrnaccuduimpoBaTe MHOTOTpaHHUKH, BbIOWpass OCHOBaHMS JUIS KiaccM(uKamuu (BBIMYKIbIE W HEBBITYKIIbIC
MHOTOTPaHHHKH; MPAaBUIIbHBIC MHOTOTPAHHHUKH; TIPSIMbIE  HAKIIOHHBIE TIPU3MBI, TAPaIJICIICTIATICbI ).

OmnepupoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.
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OOBIICHATH TPUHITUIIBI IOCTPOCHUS CEUYEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceyeHHs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEHKU U3 PUCYHKOB
IPOCThIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXIACHUE F€OMETPUUYECKUX BEJIIMYMH MO 00pasliaM WM ajJropuTMam, MIPUMEHSsE U3BECTHbIE
aHAJTUTUYECKUE METOJbI MPU PEIICHUU CTAHJIAPTHBIX MaTEMaTUYECKUX 3a]ay Ha BHIYMCIICHUE PACCTOSTHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, OT TOYKHU JIO TJIOCKOCTH, MEXYy CKPEITUBAIOITUMHUCS TTPSIMBIMHU.

Pemate 3a1aun Ha HAXOXJAECHUE TCOMETPUUYECKUX BEIIMYUH MO 00pasiiam WM ajiropuTMam, IPUMEHss U3BECTHBIC
AHAJIUTUYECKUE METOAbl MPHU PEIICHUH CTaHAAPTHBIX MATEMaTUYECKUX 3a7a4 Ha BBIYUCICHUE VYIJIOB MEXIY
CKPEIINBAIOIIUMUCS MPSIMBIMH, MEXKIY MPSAMOU U INTIOCKOCTBIO, MEKY TNIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Brruucnars 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia) ¢ MpUMEHEeHUeM (HopMy;
BBIYUCIISITh COOTHOIICHUSI MEXKTY TUIOIIAIIMHU TTOBEPXHOCTEHN, 00BEMaMH TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPUSI B IMPOCTPAHCTBE; LIEHTP, OCb U IUJIOCKOCTh CUMMETPUH; LIEHTP, OChb U
MJI0CKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMAIINIO O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax,
MPEACTaBICHHYIO Ha YEPTEXKAX U PUCYHKAX.

[TpumensTh reoMeTpruyeckue (HaKThl sl PEIICHUSI CTEPEOMETPUUECKUX 3a/1ad, MPENoIararouux HeCKOJIbKO I1aros
pelieHus1, €CJIi yCJIOBUs MPUMEHEHHUS 3a7]aHbl B SIBHOU (hopMe.

[IpuMeHsTh MpocTeliliie MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbl MPU PEIICHHUH
CTEPEOMETPUYECKHUX 3a/aU.

[IpuBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPHUU B UCKYCCTBE.

[IpuMeHsATh MOJTyYEHHbIC 3HAHUS HAa MPAKTUKE: aHAIM3UPOBATh PEalbHbIE CUTyalldd W MPUMEHSITh W3YUYEHHbIC
MOHATUS B TPOIIECCE TOMCKA PEIHICHWS MaTeMaTH4ecKu CGhHOPMYIUPOBAHHONW MPOOJIEMBbl, MOICIUPOBATH peabHBIC
CUTYyallMM Ha SI3bIKE T€OMETPHH, MCCIEIOBATh MOCTPOCHHbIE MOJEIN C HMCIOJb30BAaHUEM T€OMETPUUYECKHX MOHATHHA U
TEOpeM, arlrapaTa ajireOpbl; pelaTb NPaKTUYECKHUEe 3a/1a4d, CBI3aHHBIE C HAXO0XK/IEHUEM M€OMETPUYECKUX BEITUUHH.
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11 KIIACC

OnepupoBath MOHATUAMHU: [MIMHIPUYECKAs: TOBEPXHOCTh, 00pa3yIolue HUIUHAPUIECKON MOBEPXHOCTH; HIUITUHAD;
KOHHUYECKasl TOBEPXHOCTh, 00pa3yromnue KOHMIECKON MOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaleHus (HUWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacosiokeHue chepol U MIOCKOCTH.

OneprpoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA; MAPOBOMl CIIOM, OCHOBAHUE
IIapPOBOT0 CJI0S, BHICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Brruucnars 00bEMBI U TIONIAAN TOBEPXHOCTEN TEJ BpalllEHUsI, TeOMETPUUYECKUX TeJl C TPUMEHEHUuEM (popMyit.

OnepupoBarh MOHATUSAMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M ONMUCAHHBIA OKOJIO cdepsl; cepa, BIUCAHHAS B
MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS.

BrIuucnaTs COOTHOIIEHUS MEXY TIOMIAISIMU ITOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TE.

N3obpaxats uzydaemblie GUTypbl OT PYKH U C TPUMEHEHUEM MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUI CBEPXY, COOKY, CHU3Y;
CTPOUTH CEYEHUS TEJ BPALICHUS.

N3Bnekath, MHTEPIPETUPOBATH U MTPEOOPaA30BLIBATH MH(POPMAIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX,
MPEACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

OniepupoBatTh MOHITHEM BEKTOP B IPOCTPAHCTRE.

BoITIONTHATE TEUCTBUST CIOXKEHUS BEKTOPOB, BHIYMTAHMSI BEKTOPOB M YMHOXXCHHS BEKTOpa Ha YUCIIO, OOBSICHSTH,
KaKUMU CBOMCTBaMH OHU 00JIa/Iaf0T.

[IpuMeHATH MpaBUIIO MapajuIeIenuIe/a.

OnepupoBaTh MNOHSATUSAMH: JI€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOJYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOpA, Yrojd MEXIy BEKTOpaMH, CKAJISIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILIAHAPHBIE BEKTOPBI.



-16 -

HaxomuTe cymMMy BEKTOPOB M IPOU3BENECHUE BEKTOPA HA YHCIIO, YTOJ MEXKAY BEKTOPAMHU, CKAIIPHOE IIPOU3BEICHUE,
PacCKJIaIbIBATh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTs reomeTpuueckue (GakThl sl PEIICHUsS CTEPEOMETPUUECKUX 3aa4, MPEANoaraloluMX HECKOJIbKO 1IaroB
pelieHus1, €Clid yCIOBHs IPUMEHEHHMS 3aJ]aHbl B SIBHOU opMe.

Pemrars npocreiimme reoMeTpruYeCKUE 3a1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METOAA.

Pewars 3amauv Ha J0Ka3aTesIbCTBO MATEMATUYECKUX OTHOILICHUN M HAXOXKICHUE I€OMETPUYECKUX BEIUYUH I10
oOpa3iuam Win alropuTMam, IpUMEHsS U3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a]1a4.

IIprMeHATHs NMpOCTEHINe NPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKHX 3aa4.

[IprBOINTH IPUMEPHI MATEMATUYECKAX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU, PACIIO3HABATH NPOSIBICHUE 3aKOHOB
Ir€OMETPUM B UCKYCCTBE.

IIprMeHATh IMOTy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIMU3UPOBATh PEAJbHBIE CUTyallMd U INPUMEHSTb WU3Y4YCHHbIC
NOHATUS B TMpOLIECCE TMOWUCKA PEIIeHHs] MaTeMaTHU4ecKH C(HOPMYIUMPOBAHHOW MpPOOJIEMbl, MOAEIUPOBATH pPEATbHbIE
CUTyallUH Ha SI3bIKE TE€OMETPHUU, HUCCIIENOBATH MOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM T'€OMETPHUYECKHUX MOHITUH U
TEOpEeM, arlrapaTa ajreopbl; pelaTh NPaKTUYECKHUE 3a1a4l, CBI3aHHbIE C HAXOXK/IEHUEM F€OMETPUUYECKHUX BEIUUHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpaMMsbI Bcero Kourpoapupie  Mpaxruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh TPSMBIX M IIIOCKOCTEH
3 HepneHz[HIfynﬂpHOCTb HPSIMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1
5) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUEeHUsI, pACCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM (nudpossbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Temna BpameHus 24 1 bu6mmoreka [IOK
https://m.edso0.ru/1c209e37
2 OOBEMBI TET 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 20 1 bubnunoreka [JOK
https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 14 1 bu6mmorexa [IOK
3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

10b KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIC TIOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, IJI0CKOCTb,
npoctpancTBo. [IpaBuia
M300paKeHHs Ha PUCYHKAX:
M300paKeHHS TUIOCKOCTEH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI
oTpe3Ka

19

IHOYPOYHOE INTAHUPOBAHHUE

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHust

03.09.2024

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchI

IIpumeyanue

[TonsiTHA: epecekaronuecs
TJIOCKOCTH,
MepeCceKaINecs mpsmas u
TJIOCKOCTh

[Tousarus: nepecekaroiuecs
INIOCKOCTH,
MepeCceKaINecs mpsmas u
IJIOCKOCTH

3HaKOMCTBO C
MHOFOI‘paHHI/IKaMI/I,
n300pakeHune

06.09.2024

10.09.2024

13.09.2024
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MHOTOTPaHHUKOB Ha
pUCYHKax, Ha
IIPOEKIIMOHHBIX YepTEkKaxX

HavanpHble cBeieHUsI 0 KyOe 17.09.2024
U TTUPaMUJIE, UX Pa3BEPTKH U
mopenn. CeueHus
MHOTOTPaHHUKOB

HauanbsHbie cBeeHNS 0 KyOe 20.09.2024
U IIUPAMUJIE, UX Pa3BEPTKH U
mopenn. CeueHus
MHOTOTPaHHUKOB

ITousitre 00 24.09.2024
aKCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

[Tonsitre 06 27.09.2024
AKCOMAaTHYECKOM
MMOCTPOEHUH CTEPEOMETPHHU: 1
aKCHOMBI CTEPEOMETPUH U
CJIEICTBHS U3 HUX

[TonsiTre 06 01.10.2024
AKCOMAaTHUYECKOM
MMOCTPOEHUH CTEPEOMETPHHU: 1
aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
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10

TTonsTue 00
AKCUOMATUYECKOM

MMOCTPOCHUU CTCPCOMCTPUU:

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

04.10.2024

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
napasuieNibHbIe U
CKPEIIMBAIOIINECS IPSIMbIE

08.10.2024

12

13

14

[TapamienbHOCTE NPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE NPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamienbHOCTE IPAMON U
IIJIOCKOCTH

VYTl ¢ COHANpPaBIEHHBIMU
CTOPOHAMH

11.10.2024

15.10.2024

18.10.2024

15

VYron Mexay NpsIMbIMU B
IPOCTPAHCTBE

22.10.2024
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16

17

18

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

[TapannensHOCTD
IUIOCKOCTEH: mapaienbHble
IJIOCKOCTH

CBoiicTBa napajjieabHbIX
IJIOCKOCTEMN

25.10.2024

05.11.2024

08.11.2024

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETPa’JIp,
KyO, nmapasuiesnenumes

12.11.2024

20

KonTponbnas padora Ne 1
1o teme «IIpsimMbie u
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapamienpHOCTb MPSAMBIX U
IIJIOCKOCTEM»

15.11.2024

21

IToctpoenue ceuenuit

19.11.2024

22

23

24

[TocTpoenue ceuenunit

[IeprieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH:
NEPIEHAUKYJIAPHBIE IIPSIMBIC
B [IPOCTPAHCTBE

IIpsiMble mapasnienbHbIe U
NEPIEHAUKYIISPHBIE K
IIJIOCKOCTH

22.11.2024

26.11.2024

29.11.2024
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25

[IpsimMble napaienbHbIe U
NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

03.12.2024

26

27

28

[Ipusnak
NEePIEeHIUKYJIIPHOCTH
IIPSIMOM U INIOCKOCTH

[Tpuznak
NEePHEHANKYISIPHOCTH
MPsIMOM M IJIOCKOCTHU

Teopema o npsmoi
NEePICHIUKYISIPHON
MJIOCKOCTH

06.12.2024

10.12.2024

13.12.2024

29

Teopema o npsimoit
NEPIEHANKYIJIIPHON
IIJIOCKOCTH

17.12.2024

30

31

32

Teopema o npsimoit
NEePIEHANKYIJIIPHON
IJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTositHue OT MPSAMOU 110
MJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTostHue OT IPSIMOM 10

20.12.2024

24.12.2024

27.12.2024
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33

34

35

36

IIJIOCKOCTH
[lepnienaukymnsip u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH J10 IIOCKOCTH,
paccTosiHue OT MPSAMOU 110
IIJIOCKOCTH
[TepnienqukyIsap u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccrositHue OT MPAMOU 110
IIJIOCKOCTH

VYTIbl B IPOCTPAHCTBE: Yol
MEXAY MpsAMOHN U
IJIOCKOCTBIO

JIByrpaHHBIN yroil,
JIMHEUHBIN Yol
JIBYTPAHHOI'O yIJla

10.01.2025

14.01.2025

17.01.2025

21.01.2025

37

JIByrpaHHBI} yroul,
JIMHEWHBIN yroJ

JIBYTPaHHOTO yIiia

24.01.2025

38

[lepneHAMKYISIPHOCTH
IJIOCKOCTEN: MpHU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

28.01.2025

39

[IeprieHAUKYISAPHOCTD
TJIOCKOCTEM: TPU3HAK
NEPIEHIUKYIAPHOCTU ABYX

31.01.2025
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40

41

IJIOCKOCTEN

[lepneHAMKYISIPHOCTD
IJIOCKOCTEN: MpU3HaK
NEePHEHANKYJIIPHOCTH ABYX
IJIOCKOCTEM

Teopema o Tpéx
NEepPHEHANKYIIIpax

04.02.2025

07.02.2025

42

Teopema o Tpéx
HEPIEHIUKYIIAPax

11.02.2025

43

44

45

46

Teopema o Tpéx
HEepIEeHIUKYIIspax
Konrtpomnbnas padora Ne 2
10 TEMaM
«IlepneHAMKYyIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN» U
«YTIbl MEXYy NPSMBIMU U
IJIOCKOCTSIMU

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIMTYKJIbIE
MHOTOTPaHHUKU, pa3BEPTKA
MHOTOTPaHHHUKA

[Ipu3ma: N-yrosnpHas
IpU3Ma; TpaHU U OCHOBAHUS
IIPU3MBL; IIpsiMast U
HAKJIOHHAs [TPU3MBI,

14.02.2025

18.02.2025

21.02.2025

25.02.2025
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47

48

OOKOBAas U MOJIHAA
HOBCpXHOCTB HpI/I3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBII
napajuieJenumnes] ¥ ero
CBOICTBA

[Mupamuaa: N-yroapHast
UPaMKJIa, TPAHH U
OCHOBaHHUE ITUPAMU/IBI;
OoKOBas | IOJIHAS
HOBerHOCTI) HI/IpaMI/II[I)I;
IpaBWIbHAsA U YCEYEHHAs
UpaMuIa

28.02.2025

04.03.2025

49

50

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJILHOTO
MHOTOTpaHHHKA;
IpaBUJIbHAs IpU3Ma U
IIpaBWIbHAs TUPAMMJIA;
IIPaBWJIbHAsL TPEYTOJIbHAS
NUpPaMKJIa ¥ IPABUIIbHBIN
TETpa’Ip; Kyo
IIpencraBnenue o
IIPABUJIBHBIX
MHOTOTpaHHHUKaX: OKTa’dp,
JOJIEKAdP U UKOCAdIP.

07.03.2025

11.03.2025
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51

52

53

54

Cummerpus B

MPOCTPAHCTBE: CUMMETPHUSI

OTHOCHUTCIIBHO TOYKH,
HpHMOfI, IIJIOCKOCTH.
DJeMEHTHI CUMMCTpPUU B
nmupamMmuaax,
mapauiCjCruicaax,
IMpaBUJIbHBIX
MHOI'OrpaHHHUKax

Boruncnenue snemMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JUArOHAIH, YTJIbI

ITimomanes 00KOBOI
MOBEPXHOCTHU M MOJTHOM
MOBEPXHOCTH MPSAMON
HPU3MBI, TUIOIIAb
OCHOBaHUH, TEOpPEMa O
OOKOBOI TOBEPXHOCTHU
IPSAMOM TIPU3MBI

ITnomanes 00xK0BOI
MOBEPXHOCTH U

IMMOBCPXHOCTHU HpaBHHBHOﬁ

MUPAMHU/JIBI, TEOPEMA O
[UIoIaan OOKOBOM
MTOBEPXHOCTH YCEUEHHON
MIUPAMHAIBI

14.03.2025

18.03.2025

21.03.2025

01.04.2025

55

KonTtponbnas padora Ne 3

04.04.2025
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110 Teme «MHOTrOrpaHHUKH

56 [onsTre 06 06BEME 08.04.2025
57 OGBEM TUPaMKIBI 11.04.2025
58 O0BEM TpaMu bl 15.04.2025
59 O06BEM nEpaMu Bl 18.04.2025
60 O06BEM nEpaMu Bl 22.04.2025
61 O06BEM pU3MBI 25.04.2025
62 O06BEM pHU3MBI 29.04.2025
63 OO0BEM IpU3MBI 06.05.2025

KonTponpsHas padora Ne 4 13.05.2025
64 1o TeMe «O0BEMBI

MHOTOTPaHHHKOBY

[ToBTOpenue, 0600IICHNE 16.05.2025

cUCTEMaTU3alus 3HaHUM.
65 .

[TocTpoeHue ceueHunii B

MHOTOTPaHHHKE

[ToBTOpenue, 0600IICHNE 20.05.2025

cUCTEeMaTU3alus 3HaHUM.
66 Brrurcnenue paccTosTHAMN:

MCXKAY ABYMS TOYKaMH, OT
TOYKHU 1I0 HpﬂMOﬁ, OT TOYKH




29

JI0 TUIOCKOCTH, MEX]TY
CKp CIINBAOIIINMHUCA
HpSIMBIMI/I

67

68

[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTu3alus 3HaHUH.

[ToBTOpEeHME, 0000IIEHNE
CcHUCTEMaTH3alMs 3HAHW.
Beruuciienue yrioB: Mexy
CKPEIIHBAIOIIUMUCS
MPSIMBIMHU, MEXKTY TIPSIMOU U
TUIOCKOCTBIO, JIBYTPaHHBIX
YTJIOB, YTIIOB MEXTY
IUIOCKOCTSIMUA

23.05.2025

28.05.2025

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68
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11 KJIACC
Ne Tema ypoka KoJsnyecTBo 4yacoB Hara DJIeKTPOHHbIE IMpumeyanue
n/m Bcero Koutposbubl | I[IpakTnuyeckue | H3y4YeHHUs uugpoBbIe
e padoThbI padoThI o0pa3zoBaTe/ibHbI
e pecypcsl

1. | Chepa u map: uentp, 1 03.09.2024 | bubmuoteka LHJOK
panuyc, 1uameTp; Iomaab https://m.edsoo.ru/0
MOBEPXHOCTHU Chepbl 341bc2b

2. | Cdepa u map: nueHtp, 1 06.09.2024
panuyc, tuamerp; TIomaab
MOBEPXHOCTHU CEPHI

3. | B3aumHoe pacrionoxeHue 1 10.09.2024 | bubnuoreka LIOK
cdepsl U MIOCKOCTH; https://m.edsoo.ru/b
KacareybHasl IIIOCKOCTh K ed12a43
cdepe; maonas chepsl

4. | B3auMHO€ pacrosioKeHue 1 13.09.2024
cdepsl U MIOCKOCTH;
KacaTelbHasl MJI0CKOCTh K
cdepe; maonaps chepsl

5. | U3o6pakenue cdepsl, mapa 1 17.09.2024 | bubmmoteka [JOK
Ha TuiockocT. CeueHust https://m.edsoo.ru/b
mapa c15f72

6. | U300paxkenue cdepsl, mapa 1 20.09.2024
Ha Mm10ckocTH. CeueHus
napa

7. | Hununapudeckas 1 24.09.2024 | bubmmoteka LIOK
MOBEPXHOCTh, 00pa3ykoIIne https://m.edsoo.ru/6
[ATAHAPUIECKOM 054b8c1
MIOBEPXHOCTH, OCh
HWIAHAPUYECKON
MTOBEPXHOCTHU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
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Hwmmaapuueckas
MIOBEPXHOCTh, 00pa3ymolre
LWIAHAPUYECKON
IIOBEPXHOCTHU, OCh
LWIAHAPUYECKON
MMOBEPXHOCTHU

27.09.2024

Hwmmaapuyeckas
MMOBEPXHOCTh, 00pa3yroIIne
HWIAHAPUYECKON
IIOBEPXHOCTHU, OCh
HWIAHAPUYECKON
MMOBEPXHOCTHU

01.10.2024

10.

HuiuHap: OCHOBaHUA U
OO0KOBas MOBEPXHOCTb,
oOpa3yromas u oCh;
IIOIIaAb OOKOBOM M IOJHOM
MTOBEPXHOCTH

04.10.2024

bubmnoreka IIOK
https://m.edsoo.ru/1
8816216

11.

N3o0paxkenue muimHapa Ha
mockocTy. Pazséprka
nunuaapa. CedeHus
HUIHHIIPA (TUTIOCKOCTBIO,
napajuieIbHON Win
MEPIEHIUKYISIPHONW OCH
[UIAH]IPA)

08.10.2024

bu6mmoteka [IOK
https://m.edsoo.ru/0
16e25eb

12.

N300parkeHne LMIMHAIpPA HA
mockocTH. Pa3zéprka
nuiuHapa. Ceuenus
IUATUHAPA (TTIOCKOCTHIO,
NapajuIeIbHON WU
MEePIEeHANKYISIPHON OCH
IWIAH]IPA)

11.10.2024

13.

Konunueckas moBepxXHOCTb,

15.10.2024

but6mmoreka [IOK



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
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o0pa3yroIire KOHUIeCKOn
IIOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOU
ITOBEPXHOCTHU

https://m.edsoo.ru/c
94ba09b

14.

Konnueckas noBEpXHOCTB,
o0pa3yroniue KOHUYECKOn
IIOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKON
ITIOBEPXHOCTHU

18.10.2024

15.

Konyc: ocHOoBanue u
BEpIIIMHA, 00pa3yromas u
0Cb; IUIOIA/1b OOKOBOW U
ITOJTHOW ITOBEPXHOCTH

22.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/8
97dd3b2

16.

Konyc: ocHoBanue u
BEpIIIKMHA, 00pa3yromas u
0Ch; ILIONIAb OOKOBOH U
TIOJIHOM MOBEPXHOCTH

25.10.2024

17.

VY ceu€HHBI KOHYC:
o0pa3yrolne 1 BbICOTa;
OCHOBaHUS U OOKOBast
MMOBEPXHOCTh

05.11.2024

bubmmoreka [IOK
https://m.edsoo.ru/l
468bab3

18.

VY ceu€HHBIN KOHYC:
o0pa3yroline 1 BbICOTa;
OCHOBaHMS U OOKOBas
MMOBEPXHOCTh

08.11.2024

19.

N306paxeHne koHyca Ha
mockocTy. Pazséprka
KoHyca. CeueHus KOHyca
(TIIOCKOCTHI0, MapaljIeNIbHOM
OCHOBAHHIO, U MJIOCKOCTBIO,
MIPOXOAAIIEH uepes
BEPIIUHY)

12.11.2024

but6mmoreka [IOK
https://m.edsoo0.ru/0
bdelbe8



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
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20.| KonrponwsHas padora Ne 1 15.11.2024
no Teme «Temna BpameHus»
21.| KomOuHanms e BpameHus 19.11.2024 | bubnuoreka LIOK

1 MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/3
cef10e5

22.| KoMOuHanus tea BpaiieHust 22.11.2024
Y MHOTOTPAHHHUKOB
23.| MHOTOrpaHHUK, ONMMCAHHBIN 26.11.2024 | bubnuoreka [JOK

okoJ1o chepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHHUK
WIH B TEJIO BPAIICHHS

https://m.edsoo.ru/0
b136158

24.| MHOrOrpaHHHK, OTIMCAHHBIH 29.11.2024
okoJ1o ctepsl; chepa,
BIMCAaHHAsI B MHOTOTPAaHHHUK
WJIHM B TEJIO BpPAIICHUS
25. | ITonsitue 00 00BEME. 03.12.2024 | bubmmoreka IIOK

OCHOBHEBIE CBOMCTBA
00BEMOB Tell

https://m.edsoo.ru/2
6a03fb7

26. | IToustue 06 00BEME. 06.12.2024
OcCHOBHBIE CBOMCTBA
00BEMOB Te
27.| O0BEM mUIMH/IpPA, KOHYCA 10.12.2024 | bubmuoreka [IOK

https://m.edsoo.ru/5
513d87b

28.

O0BEM IUIHH]IpA, KOHYCa

13.12.2024

29.

O065BEM mIapa u wIomaIL
cepsl

17.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/d
189hde?

30.

O065BEM mIapa u TIomaIL
cepsl

20.12.2024



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
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31.

ITono6HbIE TENIa B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXKTY
IUIOMIAISIMH TTOBEPXHOCTEH,
00BEMaMU MOLOOHBIX TEN

24.12.2024

32.

ITomoOuEbIe Tena B
MIPOCTPAHCTBE.
CoOTHOIICHUS MEXIY
IJIOIIAIMU ITOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TEJT

27.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/8
10cfleb

33.

IlonoOHbIC TEna B
IIPOCTPAHCTBE.
CoOoTHOIIEHUS MEXTY
TUIOIIA/ISIMU TTOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEJI

10.01.2025

34.

KonTponbnas padora Ne 2
1o Teme «O0BbEeMBI Te»

14.01.2025

bu6mmoteka [IOK
https://m.edsoo.ru/4
a33a8ab

35. | BekTop Ha MIIOCKOCTH U B 17.01.2025 | bu6bmuoteka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5
caefclb
36. | BexTop Ha TUIOCKOCTH U B 21.01.2025
MIPOCTPAHCTBE
37.| CrnoxeHue v BEIYATAHUE 24.01.2025 | bubmuoreka [JOK

BEKTOPOB

https://m.edsoo0.ru/2
3f4f089

38.| CnoxxeHue U BBIYMTAaHHUE 28.01.2025
BEKTOPOB
39.| YMHOXeHHe BEeKTopa Ha 31.01.2025 | bubnuoteka LIOK

YHCIIO

https://m.edsoo.ru/d
ee379%b

40.

YMHOKEHUE BEKTOpa Ha

04.02.2025



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
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YHCJII0

41.

PasnoxxeHne BekTopa 1o
TPEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuio
napajuleJenuneia

07.02.2025

bu6nmoreka [IOK
https://m.edsoo.ru/a
28fd74e

42.

Pasnoxxenue BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpasuio
napajuiejaenuena

11.02.2025

43.

Pemenne 3amad, CBSI3aHHBIX
C IPUMEHEHUEM MPABUIT
JEHCTBHUN C BEKTOPAMH

14.02.2025

bubnnoreka IIOK
https://m.edsoo.ru/5
a827900

44,

Pemenue 3anay, cBsI3aHHBIX
C IPUMEHEHUEM ITPaBUII
JEUCTBUN C BEKTOPAMHU

18.02.2025

45.

KoopanaaTHO-BEKTOpHBII
METOJI IPH PELIECHNN
reOMEeTPUUYECKUX 3a7a4

21.02.2025

bubmmoreka [IOK
https://m.edsoo.ru/d
3alfe30

46.

KoopanHaTHO-BEKTOPHBII
METOJ NIPU PEIICHUN
r€OMETPUYECKHX 3a/1a4

25.02.2025

47.

[IpssMoyronbHas cucrema

KOOpAUHAT B IPOCTPAHCTBC.

Koopaunats! BekTopa.
IIpocreiimue 3anaun B
KOOpJMHATaX

28.02.2025

but6mmoreka [IOK
https://m.edsoo.ru/4
8db7058

48.

HpHMOYF OJIbHas CUCTEMaA

KOOPJHMHAT B MPOCTPAHCTRE.

Koopaunats! BekTopa.
[Ipocreiimme 3aga4uu B
KOOpJAHMHATax

04.03.2025

49.

Yron Mexay BEKTOpaMH.

07.03.2025

but6mmoreka [IOK



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
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CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

https://m.edsoo.ru/7
25effcd

50.| Yron Mex 1y BEKTOpamH. 11.03.2025
CkanspHoe pon3BeICHIE
BEKTOPOB
51. | Beruucnenue yrioB Mexay 14.03.2025 | bubauoreka LIOK

IMPsAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8
efbe78e

52.| Beruucienue yrioB Mexay 18.03.2025
NPSIMBIMH U TUTIOCKOCTSIMH
53. | KontponbHas padota Ne 3 21.03.2025 | bubnuoreka [IOK

1o Teme «BekTopsl u
KOOpJMHATHI B
IIPOCTPAHCTBE

https://m.edsoo.ru/7
7c22fc5

54.

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHHM.
OcHoBHbBIE QUTYpPBI, aKTHI,
TEOpEeMBI Kypca
TUTAHUMETPUU

01.04.2025

55.

[ToBTOpenue, 06o0IIEHNE U
CHUCTEMAaTH3alMsl 3HAHUMH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
TJTAaHUMETPUH

04.04.2025

bu6mmoteka [IOK
https://m.edsoo.ru/l
780ba5d

56.

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAHUMH.
OcHoBHBIE QUTYpPHI, PaKTHI,
TEOpEeMBI Kypca
TUTAHUMETPUU

08.04.2025

57.

[ToBTOpeHue, 0600IIEeHNE U
cucTreMaTHu3alus 3HaHuH.
OcHoBHbIE QUTYPBI, (DAKTHI,

11.04.2025

but6mmoreka [IOK
https://m.edso0.ru/0
78cd184



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
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TEOpEMBI Kypca
TUTAHUMETPUH

58.

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUH.
3asa4yu MIIaHUMETPUU U
METOJIbI MX PEIICHUS

15.04.2025

59.

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUH.
3ana4yu MIaHUMETPUU U
METOJIbI MX PEIICHUS

18.04.2025

bubnnoreka IIOK
https://m.edsoo.ru/7
491efe0

60.

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HAHUH.
3a/1auu TUTAHUMETPHH U
METOJIbI HX PEIICHUS

22.04.2025

61.

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHH.
3amauu TIIAHUMETPHH U
METOJIbI MX PEIICHUS

25.04.2025

bu6nuoreka [IOK
https://m.edsoo.ru/4
dffda97

62.

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHHM.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOpEeMEBI Kypca
CTepEOMETPUH

29.04.2025

bu6nuoreka [IOK
https://m.edsoo.ru/7
4b2ad91

63.

[ToBTOpenue, 0600mEeHNE U
CUCTEMAaTU3alMsl 3HAaHUM.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
CTEepEOMETPUN

06.05.2025

64.

HToroBast KOHTpONIbHAS
paborta

13.05.2025

bu6nuoreka [IOK
https://m.edsoo.ru/e
c24dfc2

65.

IToBTOpeHmE, 0600IIEHNE U

16.05.2025

but6mmoreka [IOK



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/f
465d10e

66. | [ToBTOpenue, 06o0IICHHE U 1 20.05.2025
cHUCTEMaTHU3aIMsl 3HAHUI
67.| IloBTOpenue, 00o0IICHHE U 1 23.05.2025
cHUCTEMaTH3alMsl 3HAHUI
68. | [ToBTOpEeHHe, 0000IICHUE 1 1 28.05.2025
CHCTEeMaTH3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
— T'eomerpus, 10-11 xknaccsl/ Aranacsin JI.C., Byryzos B.®., KagomiieB C.b. u ap., AKiinoHepHoe o011ecTBO

«3narensctBO «lIpocBemienne»
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bu6morexa IIOK
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