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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS AJIsi 00Yy4YaIOIIMXCS
11 xmacca paspaboTaHa Ha ocHOBe ®DenepaJbHOIO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIEMBIX K MaTeMaTH4ecKoMy 0Opa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSI.
PeaJ'II/I?;aHI/I?I porpaMmaI oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O pa3sBUTHUA JIUYHOCTHU 06yqa}0m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0oOydYeHUs TCOMETPUH B HAIPABJICHUU JIMYHOCTHOTO PAa3BUTHs 00ydJaromuxcs, GopMupoBaHus
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILIAH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHWU M MPOIECCOB PEaJbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PCHHUS YYAIIUXCS, a TaKKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUTS afalnTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHUs, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIUIUIAH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIIeHHE, (GOpMUpYyeMOe MpH HM3YYCHUH OOYYaIONIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMALHOrO OBbITHS, (opMa OTpa)KCHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHATLHO BAXKHBIX KAayeCTB, MOITOMY aKTyallbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00ydeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JEUCTBUH, CIICU(PUYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO TPOJIOJDKCHUST 00pa30BaHUs 10
CTMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE JIJIs
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
Oosiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUIECKUX 3HAHUSIX B
npoheccCHOHATFHON IS TEILHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (opMupoBaHME TpPENCTABICHUS O TEOMETPUH KaK YacTH MHPOBOW KYyJIbTYpHl W

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (dopMupoBaHWE TpPEACTABICHUS O MHOTOTPAHHUKAX M TellaX BpAIICHUS KaKk o
BOXHEHWIIINX MaTEMaTHYECKHX MOJENSIX, MO3BOJISIONINX OMKMCHIBATh U M3ydaTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opmupoBaHME YMEHHs pacliO3HaBaTh Ha YEPTEkKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPaHHUKH H TeJla BPALICHHUS;

e OBJAJCHHEC METOJAMH peIIeHWs 3aJa4 Ha T[OCTPOSHHs Ha H300paKEHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopmupoBaHHE yMEHUS ONEPUPOBATH OCHOBHBIMH IOHSITHUSMH O MHOTOTPAHHUKAX U
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOICTBaMU;

e OBJAJCHHE AITOPUTMAMM PELICHHUsS OCHOBHBIX THUIIOB 3a/a4; (OPMHUPOBAHHE YMEHMS
IIPOBOJUTh  HECJIOKHBIE  JOKa3aTeJIbHbIE  PAcCY)KICHHMsT B  XOA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUICKTYaJIbHBIX UM TBOPYECKMX cIOcOOHOCTe  oOydaromuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue (GYHKIHMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPHM: YMEHUE
pacrio3HaBaTh NPOSBICHUS T€OMETPHUUECKUX IOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pealbHBIX JKU3HEHHBIX CUTYalMsX U IPU H3YYEHUM JPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMynIMpoBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT Julsl pelleHMs NPaKTUKO-OPHEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKIIOUEHUE B KypC CTEPEOMETpUU

B Hayaje ero HW3ydyeHHs 3ajad, peUlaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs pab0Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIIJICHNUS, CTUMYIUPYET NPOTEKAHWE HHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HU3YUEHHIO TIpeIMeTa.

[Ipenmourenne oOTHAETCs HATISAAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHMs, TO €cTh
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATelNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydamMxcs B  Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 337a4 Ha CO3/1aHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpPUpPOBAHUE IMPOCTPAHCTBEHHBIMU oOpaszamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTIOPOM Ha HArJSIIHOCTh, @ OTIEPUPOBaHKE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HATrIIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKN», «lIpsMble U IIIIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHnus», «BeKTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMel, pacupeAeaEHHBIM IO ToaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazom,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOIGHUEM IMpPUHIUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIFOYAJIUCh B OOLIYI0 CUCTEMY F'€OMETPUUYECKUX MPEACTABICHUI 00yJyaronmxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenune reomerpuu oTBOIUTCS 2 yaca B Henmemto B 11 kjacce, Bcero 3a OJuH Tof
oOyueHus - 68 yueGHBIX 4acoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
11 KJIACC

Tena Bpamenust

Hunmuuapudeckass MOBEPXHOCTh, 0O0pa3yolife MWIMHAPUYECKOW TIOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LlmmuHap: ocHOBaHUs 1 OOKOBAas MIOBEPXHOCTH, 0Opasyromas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yromye KOHHYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3ylollue U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, auUameTp; IUIOIIaJb HOBEPXHOCTH cdepbl. B3aumHoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIMHApa U KOHYcA.

KomOuHammm Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIN OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsatue 06 o60béMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineActBus u3 He€. O0béM mummHApa, KoHyca. O0bEM
mapa | rmiotmaab chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHONICHHS MEXKTY IUIOMIAISIMHU ITOBEPXHOCTEH,
00BéMaMH ITOJOOHBIX TE.

Ceuenust nunuHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTu U B mpocTpancTBe. Cl0oKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BeKTOpa Ha uyucio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPaBUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyrosnpHas cuctema KoopAuHAT B mpocTpaHcTBe. Koopnunatel BekTopa. I[Ipocreiimiue
3alauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pElICeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaKJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTKCHHH B IPYTUX HayKaX, TEXHOJIOTHAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTI)KCHHM HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKU U MaTEMaTHUYECKOM KyIbTYpOW KaK CpPEJICTBOM IO3HAHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIy MOHATHIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNbHbIE, €MHIUYHBIC, YACTHbIE U OOLINE; YCIOBHBIE,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBAaTh COOCTBEHHbBIE CYKJACHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATENbCKUM  MHCTPYMEHT  MO3HAHWS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBAHHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJTYUEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahUIeCKH;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYITHPOBATH CYKJICHHSI B COOTBETCTBUHU C YCIOBUSIMH U HEISIMH
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYKIEHHI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, POOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yNbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIEA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3aja4; NPUHUMATh I[eJIb COBMECTHOH JESTEIhHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCYkaeHUSI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpollecca W pe3yibTaTa pPELIEHUS MaTeMaTH4eCKOH
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3y/lbTaTa LEIM M YCIOBUAM, OOBSACHATH IPUUYUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
11 KJIACC

OnepupoBatb TIOHSTHSIMH: [IUTHHIPAYECKasT MTOBEPXHOCTb, oOpa3yromue
ATHHIPUICCKON TTOBEPXHOCTH; IIWJIHH]IP; KOHWMYECKas TIOBEPXHOCTh, 00pa3yronue KOHUIeCKON
MMOBEPXHOCTH, KOHYC; CheprdecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWJIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAII[CHHUS.

KnaccuduiupoBaTs B3anMHOE pacrosioxenne chepsl U MI0CKOCTH.

OnepupoBaTh TOHATHSMH: IAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0I, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnate 00BbEMBI U IUIOIIAM MOBEPXHOCTEH TeN BpallEHUs, TEOMETPUUYECKUX Tel C
MpUMEHEHHEM (OpMYIIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIA B cdepy M OMHMCAHHBIM OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbyncnsaTe COOTHOLIEHHSI MEXKIY IUIOMIAIIMU TMOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
Te.

N3o00paxkate u3ydaemble (UIYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATH U MPe0OpPa30BhIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInoyHATh A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1a10T.

[IpuMeHsTh MpaBUIo MapajuieNenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M IIPOU3BENEHUE BEKTOpa HA YUCIO, YIOJI MEKIY BEKTOPAMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOH crcTeMe KOOp/IMHAT.



[IpumensTy reoMeTpuueckue (akTbl ISl PEUICHHS CTEPEOMETPUYECKHX — 3aad,
mnpearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Perrate mpocreiiinue reoMeTpuUeCKUe 3a/1aui Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOIICHUH WU HaXO0XICHHUC
IrCOMETPHUICCKUX BCIIHMYHH I10 06pa311aM WKW aJirOpyuTMam, MPUMCHASA M3BCCTHBIC MCTOABLI IIPU
PEIICHNU CTAHJAPTHBIX MATEMATUYCCKUX 3aJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALlHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mHpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIIPHUPOJE M KU3HU,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MONy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEABHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNU4YCCKUu
copMyYITHPOBAHHOW MPOOIEMbI, MOJCIHUPOBATh pPEATbHbIE CHTYallMd Ha S3bIKE T€OMETPHH,
HCCIIEIOBAaTh TOCTPOCHHBIE MOJENIH C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9U, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.
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TEMATHUYECKOE IINIAHUPOBAHUE

11 KVIACC

VyeOnuk: «l'eomerpusi. 10-11 kmaccel: yueO. s 0011e00pa3oBaTeNIbHBIX OpraHU3alMii: 0a30BbI W yriyOJIEHHBIN
ypoBHN». /JI.C AtanacsH., B.® byry3os., C.b Kagomues. u ap. -10-e uznanue, M.: [Ipocsemenue, 2022. — 287c.: un. —
(MI'Y — mikorne)

KonnuecTBo yacoB DJIEKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TeM u(pposbie
Ne /i pasi Koutponbubie IIpakTuueckue (witpp )
NMporpamMmmabl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
1 Tena BpaieHus 14
2 O0BEMBI TN 12
3 BexTopsl B mpocTpaHCcTBE 14
MeTo KOOpIMHAT B MPOCTPAHCTBE 14
4 IToBTOpEHUE, 0606H1€H1je, 16 1
CUCTEMaTH3alus 3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 70 4 0
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne n/n

Tema ypoka

Kogun4ecTBO 4acos

Bcero

lara

KonTposbnu
U3ydeHust

ble padoThI

IIpumeyanus

DJIEKTPOHHBbIE
uugposbie
o0pa3oBaTeJibH
ble pecypchl

TEMA 1: TEJIA BPAILIEHUS (14 YACOB)

Cdepa u map: ueHtp, paguyc,
JUaMeTp; TIIOIIA b
MOBEPXHOCTH CPEpPbI

05.09.2023

B3aumnoe pacrnonoxenue
cdepsl U MIO0CKOCTH;
KacaTeJabHas MI0CKOCTh K

cthepe; miomaas chepol

07.09.2023

N3o0paxenue cdepsl, mapa Ha
miockocth. CeueHus 1apa

12.09.2023

[Hunuaapuyeckas
TOBEPXHOCTH, 00pa3yIOIIHe
UMJIMHIPUYECKOU
MOBEPXHOCTH, OCh
AIUHIPHUICCKON TTOBEPXHOCTH

14.09.2023

Hunueap: ocCHOBaHUS U
OOKOBasi TOBEPXHOCTb,
oOpasyrorias U OCh; IIOIIA/Ib

19.09.2023

12




OOKOBOH W ITOJIHOM
MTOBEPXHOCTH

[unuunap: ocHOBaHUS U
OOKOBasi IOBEPXHOCTb,
oOpazyroriasi U OCh; IJIOMIA/Ib
OOKOBOU U TIOJIHOM
TIOBEPXHOCTH

21.09.2023

N3o06parkenre HUIMHIpA HA
10cKocTH. Pa3Béprka
munHapa. CeueHust HUINHApA
(MJI0CKOCTBIO, apauIeIbHON
WIH TIEPIICHIUKYISIPHON OCH

HUAJIMHPA)

26.09.2023

Konnueckas moBepXHOCTb,
oOpasyrolme KOHUYeCKOi
MOBEPXHOCTH, OCh U BEPILIHHA
KOHUYECKOW TTOBEPXHOCTH

28.09.2023

Konyc: ocHoBaHue u BepiivHa,
oOpasyrorias ¥ 0Ch; IJIOIIA/Ib
OOKOBOM U TIOJTHOM
MTOBEPXHOCTH

03.10.2023

10

Konyc: ocHoBanue u BepuimHa,
oOpasyrorias v OCh; IIOIIA/Ib
OOKOBOM U TIOJTHOM
MTOBEPXHOCTH

05.10.2023

13




11

Y ceuE€HHBIN KOHYC:
00pa3yroIniue u BhICOTa;
OCHOBaHUA U OOKOBast
MOBEPXHOCTh

10.10.2023

12

N306paxkenne KoHyca Ha
IJIOCKOCTH. Pa3BépTKa KOHycCa.
Ceuenus koHyca (IIOCKOCTHIO,
MapAJUICIIbHOW OCHOBAHUIO, U
TJIOCKOCTBIO, IPOXOISIIIEH
yepe3 BEPIINHY)

12.10.2023

13

KOM6I/IHaIII/IH TCJI BpallICHUA U
MHOT'OTPaHHUKOB

17.10.2023

14

MHOTOrpaHHHUK, ONMMCAHHBIN
okouto cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WJIW B TEJIO BpAIllCHUS

19.10.2023

TEMA 2: OBbEMBI TEJI (12 YACOB)

15

[Tousite 00 00BEME.
OCHOBHBIE CBOMCTBA 00BEMOB
Tel

24.10.2023

16

[TousaTre 06 00BEME.
OCHOBHBIE CBOMCTBA 00HEMOB
Tel

26.10.2023

17

[Toustue 00 00OBEME.

07.11.2023

14




OCHOBHBIE CBOMCTBA 00HEMOB
TEI

18

O0BEM nuUIMHIpa, KOHYyCa 1 09.11.2023

19

O06BEM nuIMHIpa, KOHYyCa 1 14.11.2023

20

OO0BEM UIMH]pA, KOHYCa 16.11.2023

21

O6bEM mapa u wioniaab cepobl 1 21.11.2023

22

OO0BEM 11apa U IIoIma s chepsl 1 23.11.2023

23

O06béM mapa u mIoIma s cepsl 1 28.11.2023

24

ITonoOnkbIe Tena B

npoctpadcTBe. COOTHOIICHUS
MEX Ty TUTOIIaAsIMHU 1
TIOBEPXHOCTEH, 00bEMaMu

30.11.2023
MOIO0OHBIX TEI

25

[ToxoOHEBIE TENA B

npoctpancTBe. COOTHOLIECHUS
MEXY TIOIIAIIMU 1
MIOBEPXHOCTEH, 00BEMaMuU

05.12.2023
IMOIO0OHBIX TEI

26

Konumponvnaa paboma Nel no
memam "Tena epawenusn’ u 1 1

07.12.2023
"Oovemolr men'"

TEMA 3: BEKTOPBI B IIPOCTPAHCTBE (14 YHACOB)

15




[Tonstue BEKTOpa B

27 MPOCTPAHCTBE 12.12.2023
28 PaBeHCTBO BEKTOPOB. 14.12.2023
Cnoxenue u BbIYUTAHUE
29 BEKTOPOB. 19.12.2023
Cnoxenue u BbIYUTAHUE
30 BEKTOPOB. 21.12.2023
31 YMHOXEHHE BEKTOpA Ha YUCIIO 26.12.2023
32 YMHOXEHHE BEKTOpA HA YUCIIO 28.12.2023
33 KomrmnanapHbie BEKTOPBI 16.01.2024
34 Pemenue 3agau 18.01.2024
35 Pemenue 3agau 23.01.2024
36 Pemenue 3agau 25.01.2024
37 Pemenue 3agau 30.01.2024
38 Pemenue 3amau 01.02.2024
39 KomrmmanapHasie BEKTOPBI 16.01.2024

16




40 Konumponvnaa paboma Ne2 1 1 18.01.2024
TEMA 4: METOJA KOOPIUHAT B ITPOCTPAHCTBE (14 YACOB)

[IpssmoyromnbHas cucremMa

41 KOOpAUHAT B ITPOCTPAHCTBE. 1 06.02.2024

42 Koopaunate! BekTOpa. 1 08.02.2024
[Ipocrenmme 3agaun B

43 KOOpJIMHATAX. 1 13.02.2024
[Ipocrenmme 3aa1aun B

44 KOOpJIMHATAX. 1 15.02.2024
[Ipocrenimme 3amaun B

45 KOOpIMHATAaX. 1 20.02.2024
CkansipHoe IpOU3BEJICHHE

46 BEKTOPOB. YTOJI MEXKIY 1
BEKTOpPaMH. 22.02.2024
CkansipHoe IpOU3BE/ICHHE

47 BEKTOPOB. YTOJI MEXIY 1
BEKTOPaMH. 27.02.2024
Brruncnenue yrioB Mexay

48 MPSMBIMU U IUIOCKOCTSIMH. 1 29.02.2024

17




Breruncnenue yrioB Mexay

49 MPSMBIMH ¥ TUTOCKOCTSIMH. 1 05.03.2024
5o | Peurenue 3ana4 1 07.03.2024
51 Pemienue 3amau 1 12.03.2024
52 Pemenue 3agau 1 14.03.2024
53 Pemenue 3agau 1 19.03.2024
54 Konmponvnaa paboma Ne3 1 1 21.03.2024
TEMA 5: HOBTOPEHUE, OBOBIIEHUE, CUCTEMATU3ALIUS 3HAHUM (16 YACOB)
[ToBTOpEeHnue, 0600IICHNE U
cUCTEMAaTH3aIUs] 3HAHUH.
55 o o o 1
CHOBHBIE (PUTYPBI, (DAKTHI,
02.04.2024
TEOPEMBI Kypca MIIAHUMETPUHU
IToBTOpEeHue, 0600IICHNE U
56 CHUCTEMaTH3alus 3HaHUM. 1
3agayu MJIAaHUMETPUU U 00082024
METOJBI UX PEIICHUS o
IToBTOpEeHUE, 0000IICHNE U
CUCTEMaTH3alus 3HaHUM.
57 1
OcHoBHBIE QUTYPBI, HAKTHI, 05.00.9024

TEOPEMBI Kypca IIIaHUMETPUHN

18




58

[ToBTOpEHue, 06001IeHNE U
CHUCTEMATU3aLUs 3HAHUN.
3ajauy INIAHUMETPHUU U
METObI UX PEIICHUS

11.04.2024

59

[ToBTOpEeHnue, 06001ICHNE U
CHCTEMAaTH3allus 3HaHUH.
3agauu MJIAHUMETPUU U
METOJIbI UX PEIICHHMS

16.04.2024

60

[ToBTOpEenue, 0600IICHNE U
CUCTEMaTH3allns 3HAHHH.
3agauyu MJIAHUMETPUU U
METOJIbI UX PCIICHHS

18.04.2024

61

[ToBTOpEeHnue, 0600IICHNE U
CHCTEMATHU3aLIU 3HAHUH.
3a/1auu TUTAHUMETPUHN U
METOJIbI UX PCIICHHS

23.04.2024

62

IToBTOpEeHue, 0600IICHNE U
cucTeMaTu3alus 3HaHUM.
3agayu MJIaHUMETPUU U
METO/IbI UX PEIICHUS

25.04.2024

63

IToBTOpEeHUE, 0000IICHNE U
cucTeMaTHu3alus 3HAaHUM.
3aga4yu MJIAHUMETPUU U
METOJIbl UX PEIICHUS

02.05.2024

19




[ToBTOpEHue, 06001ICHNE U
CHUCTEMATU3aLUs 3HAHUN.

64 1
3ajauy INIAHUMETPHUU U
07.05.2024
METOAbI UX peH_IeHI/IH I/IHTeHCI/I(I)HKaHHﬁ
[ToBTOpeHHE, 0000IIEHUE U ypokoB Ne64,65
cUCTEMAaTH3aIMs 3HAHUMN.
65 1 07.05.2024
3agauu MJIAHUMETPUU U
METOJIbI UX PEIICHHMS
Hmozoeasa konmponvhnasn
66 P 1 14.05.2024
paboma
[ToBTOpEenue, 0600IICHNE U
67 ’ . 1 16.05.2024
cUcTEMATH3aLMs 3HAHUN VHTeHCHUKALHS
68 [ToBTOpeHwme, 00001IEHNE U 1 16.05.2024 ypokoB Ne67,68
CUCTeMAaTH3allns 3HAHUH T
69 IToBTOpEeHnue, 0600IICHNE U
. 21.05.2024
cHCTeEMAaTH3aIis 3HaHUH
20 IToBTOpEeHnue, 0600IIeHNE U 73.05.2024
CUCTEMAaTU3alus 3HAHUN o
OBIIEE KOJIMYECTBO HACOB I10 20 0

I[TPOTPAMME
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