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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHOro Kypca «l'eomerpus» 06azoBoro ypoBHs i odydaromuxcsa 10 —11 knaccos pazpaborana
Ha ocHoBe denepanbHOro rocyAapcTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEAHEro oduero oOpa3oBaHMs, C y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUMN, NPEABSBIAEMBIX K MAaTEMaTHYECKOMY OOpa30BaHHIO, U TPAAMLIMUNA POCCUHCKOTO
oOpazoBanus. Peanuzaius nporpaMmbl 0O€CTIEUMBAET OBJA/ICHUE KIIOYEBHIMU KOMIIETCHLUSMHU, COCTABIISIIOIIMMHA OCHOBY
Ui CaMOpPa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUS, IEJIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO M TTO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHUXCA.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOTO Kypca TeoMETpUM Ha YpOBHE cCpeAHero oOmiero oOpa3oBaHusl O0YyCIOBJICHA MPAKTHYECKOM
3HAYUMOCTBIO METAMPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYYCHHS TE€OMETPHH B HAINPABJICHUN JIMYHOCTHOTO Pa3BUTHS
oOy4aroruxcsi, popmupoBaHus (HyHKIIMOHATLHOW MaTEeMaTHYECKOW TPaMOTHOCTH, U3YYCHUS APYTHX YUICOHBIX TUCITUTIINH.
PazBuTre y oOydarommxcs MPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOHMCXOXKICHUH TE€OMETPHUYCCKUX aOCTPAKITUH,
COOTHOIICHHH PEATIbHOTO U HJICAILHOTO, XapaKTepe OTPAKCHHUS] MAaTEMAaTHUYECKOM HAYKOU SBJICHHUM U MPOIECCOB PEaJbHOTO
MHpa, MECT€ TEOMETPUU B CUCTEME HAyK M POJM MATEMATHUYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHUU U B TMPAKTUKE
CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIUXCs, a TAaKKE€ KAdeCTB MBIINIJICHUS, HEOOXOMUMBIX JIJIst
aJlanTaluyd B COBPEMEHHOM OOIIIECTRE.

['eomeTtpus gBisieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHusi, Tak Kak 00ecIeurnBaeT
BO3MOKHOCTh U3Y4CHHS KaK IUCIUILINH €CTECTBEHHO-HAYYHON HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MebltuieHne, GopMUPYEMOE MPU U3YICHUH O0YJAIOITUMUCS MIOHATUMHBIX OCHOB T€OMETPUU U TIOCTPOCHUH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOJI€ PEIICHHUS] TCOMETPUUYSCKHUX 3aJ]1a4, YMCHHUE BBIIBUTATh M ONIPOBEPTraTh TUITOTE3bI
HEITOCPEICTBEHHO MCITOJIB3YIOTCS TIPH PEIICHUH 3a]1ad €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH U3 Kypca (U3HKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE MTPACT CYIIECTBEHHYIO POJIb BO BCEX O0JIACTSX NEATEIHHOCTH YEIOBEKa.
OpueHTarus 4eIoBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIMAILHOTO ObITHS, (DOopMa OTpaskeHUS
OKPYXKAIOIEero MHpa, YCIOBHUE YCIICIIHOTO TO3HAHUS M aKTUBHOTO MpeoOpa3oBaHUsS JNEWCTBUTEIBHOCTH. OneprupoBaHHUE
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NPOCTPAaHCTBEHHBIMU OOpa3zaMu OObEIUHSET pa3Hble BHUIbI YYEOHOW W TPYAOBOW MAESATENBHOCTH, SIBISETCS OJHUM U3
Mpo(eCCHOHATEHO BaXKHBIX KA4eCTB, MOATOMY akKTyajdbHa 3ajada (OPMHUPOBAHUS Y OOYYArONIUXCS TPOCTPAHCTBEHHOTO
MBIIUICHNAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINUJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K IMPAKTUYECKOMN
JESTEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.
[lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00ydeHUs] — 00I1e00pa3zoBaTeIbHOE U
OOIIEKYyIbTYPHOE pa3BUTHE OOYYAOMIMXCA dYepe3 OO0ecledeHue BO3MOXKHOCTA TPHOOPETEHUS ¥ HCIOJIb30BAHUS
CUCTEMATHYCCKUX TEOMETPUYCCKUX 3HAHUW W JICWCTBHMA, CHCHHU(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO
MIPOJIOJDKEHUS 00pa30BaHUS IO CIICIHAIBHOCTSM, HE CBA3aHHBIM C TIPUKIIATHBIM UCIIOH30BAHHUEM TEOMETPHH.
[Iporpamma 10 reoMmeTpun Ha 0a30BOM YypOBHE IIpelHA3HAdeHa [JIs OOydYaloIMXCAd CPEeIHEeW IIKOJbI, He
WCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYJIHEHUN Ha YpPOBHE OCHOBHOTrO 001Iero oopasoBanusi. Takum oOpazoM, oOydaromnirecs
Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOINHE MaTEeMaTWYECKUE YMEHHS, CBS3aHHBIE CO CHEIU(UKOW TEOMETPUH U
HEOOXOAMMBIC TS )KU3HU B COBPEMEHHOM o01miecTBe. KpoMme 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YyUYUTh TEOMETPUIO OoJiee
rJ1yOOKO, €CJIM B JAJIbHEUIIIEM BOZHUKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSIX B MPOPECCUOHATBHON AEATETLHOCTH.
JlocTikeHre e OCBOCHMSI MPOrpaMMbl 00ECIIEUMBAETCS PELICHHEM COOTBETCTBYIOMIMX 3aaad. [IpuopuTeTHhIMU
3aJlauaMu 0CBOeHHS Kypca «['eomeTpumn» Ha 6a30BoM ypoBHE B 11 kiaccax siBISIOTCS:
e (opMupoBaHuE TPEACTABICHHUS O TEOMETPUU KaK YAaCTH MHPOBOH KYJIbTYphl W OCO3HAHHE €€ B3aUMOCBS3H C
OKPYKaIOIIUM MHPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIICHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJIETISIX, TIO3BOJIIONINX OMUCHIBATh M U3y4YaTh Pa3HbIC SIBICHUSI OKPYIKAIOIIETO MHUPA;

e (opMupoBaHue yMEHHS paclO3HABaTh Ha YepTEk,axX, MOJEIIX W B peaJbHOM MHUPE MHOTOTPAaHHUKH H Tela
BpaIICHUS;

e OBJIAQJICHUE METOJIAMHU PEIICHHS 3a7a4 Ha MTOCTPOSHUS Ha N300PKECHUSIX TTPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O MHOTOTPAHHHMKAX M TeJlax BpaIICHUS U UX
OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUEC AJITOPHUTMAMH PEIICHHUS OCHOBHBIX THIOB 3a7a4; (OPMHPOBAHHE YMCHHUS TPOBOAUTH HECIOKHBIC
JI0Ka3aTelIbHBIC PAacCYKICHHS B XOC PEIICHUS CTEPEOMETPUICCKUX 3a71a9 U 3a/1a4 C TIPAKTHICCKUM COJICPIKAHUEM;



e Pa3BUTHE UHTEIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH O0O0ydYaroluxcsi, MO3HABATENbHON aKTUBHOCTH,
WCCJIE0BATEIbCKUX YMEHUW, KPUTUYHOCTU MBIIIJICHHUS;

e (opMupoBanue GHyHKIMOHATHLHOW TPaMOTHOCTH, DPEIICBAHTHOW T€OMETPHUHU: YMEHHE DPACIO3HABaTh MPOSIBICHUS
r€OMETPUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEANIbHBIX JKU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU
JIPYrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (OpMYIHpPOBATH UX Ha S3bIKE
TEOMETPHUM U CO3/1aBaTh T€OMETPUUYECKAE MOJEIHN, TIPUMEHSATh OCBOCHHBIM T'€OMETPUUYECKUN anmnapar JJisl PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TIPOTPAMMBI SBIIIETCS BKIIOUEHUE B KYPC CTEPEOMETPHH B HadaJle €ro U3y4eHUs 3aj1ad,
periaeMblX Ha YpPOBHE HMHTYUTHUBHOTO IO3HAHUS, W OMpPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HUMHU, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET NPOTEKAHUE HUHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K NAIBHEUIIIEMY U3YUCHUIO TTPEAMETA.

[Ipennourenue OTHAETCA HATJIAIHO-KOHCTPYKTUBHOMY METOJy OOYyYEHHUS, TO €CTh TEOPETUYECKHUE 3HAHUS HMEIOT B
CBOEM OCHOBE UYBCTBEHHOCTH IPEAMETHO-IIPAKTUUYECKON NESITEIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX IIPEICTABICHUMU Y
yUaluxcsi B Kypce CTepeoOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3aJlay Ha CO3/IJaHKe MPOCTPAHCTBEHHBIX 00Pa30B M 3aj]a4 Ha
ONepupOBaHUE MPOCTPAHCTBEHHBIMU 00pazamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha HATJISAHOCTD, @ ONEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBJICUCHHUSI OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COICpKaHMUS.

OcHOBHBIE coaepxkaTelbHble TUHUM Kypca «l'eomerpun» B 11 kimaccax: «MHororpanHukmy, «lIpsiMbie 1 MIOCKOCTH B
npocrpancTBe», «Tema BpameHus», «BekTopsl U KOOpAMHATBI B HPOCTpPaHCTBE». DOPMHUpPOBAHUE JIOTUUECKUX YMEHUU
pacmpenensercs He TOJbKO MO COJAEp)KaTeIbHBIM JIMHUAM, HO M IO TojaM OOydeHHUsS Ha ypOBHE CPEIHEro OOIIero
o0pa3oBaHus.

Conepxanue o00Opa3oBaHHsA, COOTBETCTBYIOIEE MPEIMETHBIM pPE3yJbTaTaM OCBOEHHS paboyell MporpaMmel,
pacrpee€HHbIM 10 rojaM 00y4eHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI OBJIAICHUE TEOMETPUUECKUMU MTOHATUSIMU
¥ HaBBIKAMU OCYIIECTBIISUIOCH MOCEAOBATEIFHO U TOCTYNATENbHO, C COOIIOICHUEM TPHUHIIUIA MTPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAIMCH B OOIYI0 CUCTEMY T€OMETPUUYECKUX MPEICTABICHNN O0YJarOIINXCS, PACIIUPAS U yriayOsis e€,
00pa3ysi IPOYHbIE MHOYKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun orBoautcs 1 yac B Heaenmo B 11 kiacce, Bcero 34 yaca



COIAEPKXAHUE YYEBHOI' O KYPCA

Tesa Bpamenus

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yrolife HUIMHAPUYECKON MOBEPXHOCTU, OCh IMJIMHIPUYECKON MOBEPXHOCTH.
Hunuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTh, 00Pa3yroNias U OCh; IJIOIIAlb OOKOBOU U MOJHON MOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolire KOHUMYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MoBepXxHOCcTU. KoHyc:
OCHOBaHWE W BepIInHa, 00pa3yromas U OCh; IUIONMalb OOKOBOW U MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa m map: ueHTp, paaudyc, AUaMETp; IUIOMAAb IMOBEPXHOCTU cdepbl. B3aumHoe pacnonoxenue cdepbl u
MJIOCKOCTH;, KacaTesbHas TUIOCKOCTh K cepe; momaib chepsl.

N3o0OpakeHue Ten BpallleHus Ha TII0CKOCTU. Pa3BépTka uiInMHapa U KOHyca.

KomOuHanuu Ten BpallleHUsi ¥ MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMHMCAHHBIN OKOJO cepsl; cdepa, BOUCAHHAS B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Te. TeopeMa 00 00bEME MPSMOYTOJIBHOTO TapaljiesIeuIeia 1
cnenctBus u3 He€. OO0bEM mUIUHIApPa, KoHyca. OO0BEM mapa u 1miomab chepsl.

[Tono6nbie Tena B mpocTpancTBe. COOTHOIICHUS MEXKY TUIOMIASIMUA MTOBEPXHOCTEH, 00BEMaMHU MOIOOHBIX TEI.

Ceuenust nwivMHapa (MapauieibHO W TEPHEHIUKYJISIPHO OCH), CEUCHMs KOHyca (MmapajijielbHOE OCHOBAaHUIO U
MPOXOJIAIIEE YEPE3 BEPILNHY), CEUEHUS 1Iapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd u B mpocTtpaHcTBe. CIOKEHHE W BBIYMTAHHWE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
Paznoxxenue BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBuiio mapamienenunena. Pemienue 3agad, CBA3aHHBIX C
MIPUMEHEHUEM TMPABWIT IEUCTBUI ¢ BeKTopaMmu. [IpsMoyrospHas cucteMa KOOpJMHaT B IpocTpancTBe. KoopauHaTel BekTopa.
[Tpocreiiue 3aaun B KOOpAWHATaX. YTOJI MEXIy BekTopamu. CKaJIpHOE MPOU3BEICHUE BEKTOPOB. BhluncieHue yrioB
MEK]1y TPSIMBIMU U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBINA METO]] TPU PEIICHUN T€OMETPUUECKUX 3a/1au.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yueOHOro npeamera « MaTemaThkay XapaKTepU3yrTCs:

I'paknanckoe BocniuTanue:

c(OPMHUPOBAHHOCTBIO IPAKIAHCKOM MO3UIMM OOYYaIOLIErocss Kak aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
oO1iecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHI, TPOIEAYp
IpaKJaHCKOTO obmiecTBa (BBIOOPBI, OMPOCHl W TMp.), YMEHHEM B3aHUMOJIEWCTBOBATh C COLMAIbHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKUMSIMHU U Ha3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KJAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCUUCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHUMCKMX MAaTEMAaTUKOB W POCCUUCKOM MaTEMAaTHYECKOU
IIKOJIbI, K MUCITOJIb30BAHUIO 3TUX JTOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTHX, c(hepax SIKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEN POCCUNUCKOrO Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO
IIOBEJICHMS, CBSI3aHHOTO C IPAKTUYECKUM INPUMEHEHUEM JOCTH)KEHUN HAyKH M JEATEIBHOCTBIO YUEHOrO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOEHHUE YCTOMYUBOTO OyAYyLIETO.

JcTeTHYeCKoe BOCIIUTAHue:

ACTETUYECKUM OTHOUIEHHEM K MHpY, BKIIOYas O3CTETHUKY MaTeMaTHUYECKUX 3aKOHOMEpHOCTeW, OOBEKTOB, 3ajady,
pELIEHN, pacCyKIACHUN; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

PDu3nyecKkoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSTh MaTEeMaTUYECKHWE 3HaHUS B MHTEpecax 3J0pOBOTO U Oe3omacHoro odOpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (370pOBOE€ NHUTaHHME, COAIAHCHPOBAHHBIM PEXUM 3aHATUN U
OTIbIXa, peryjspHas (Qu3uueckass AakTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHMS, TMPH 3aHATUSAX CIIOPTUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.



TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3NHYHbIM chepaM mpodecCHOHATBHON
NEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ MPUIOKCHHSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIieit
npodecCui U pPeaTu30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHMIO M CamMOOOpPa30BAaHUIO HA TPOTSHDKCHWHM BCEH JKM3HU;, TOTOBHOCTHIO K AKTHUBHOMY YYAaCTHIO B PEIICHHUH
MPaKTUYECKUX 33]1ad MAaTeMaTHIECKOW HAPaBICHHOCTH.

IK0JIOrHYeCKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYPhbl, TOHUMAHHEM BIIMSHUS COIMAIbHO-YKOHOMHYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM Cpebl, OCO3HAHHUEM IJI00aJIbHOTO XapaKTepa IKOJOTUUSCKUX MPoOJIeM; OpHUeHTAIUEH
Ha MPUMEHECHUE MaTeMAaTHYECKUX 3HAHUW JJIs1 PEIICHUS 3a/1ad B 00JaCTH OKPYIKAOIIECH CPe/Ibl, TUTAHUPOBAHUS TIOCTYIIKOB H
OIICHKH WX BO3MOJKHBIX MOCTEACTBUMN IS OKPYKAFOIICH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIICCTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOM HayKd Kak c]epbl YelIOBEYECKOW JEeATEIbHOCTH, JTaloB €€ pa3BUTHSI U
3HAYMMOCTH JIJISL Pa3BUTHS ITUBWIN3AINH; OBJIAJCHUEM SI36IKOM MaTEMATHKH U MaTEMaTHYECKON KyJIbTypod KakK CpeiACTBOM
MMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIIECTBIIATH MPOCKTHYIO U UCCIIEIOBATEILCKYIO IEATCILHOCTh MHANBUAYATHLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeIMETHBIC PE3yJIbTaThl OCBOCHMS IPOrpaMMBl  yueOHOro mpeaMera «MaTtemaTHKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OCUCMBUSIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OelCmMEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhuseepcanvhvie nosmasamenvhvle oeticmeus, obecneuusaiom Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSL OKPYAHCAIOUWe20 MUPa,; NPUMEHEeHUE JI02ULeCKUX, UCCIe008AMENbCKUX Onepayul,
YMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jlornueckue aeiicTBUA:



BBISIBIIATh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB, TIOHSITHI, OTHOIICHUA MEXTY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPEACIICHUS TOHSATHN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIHH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U IPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbIE U OTPUIIATEIbHBIC, EAUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX; PeIJIaraTh KPUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEUW U MPOTUBOPEUUIL;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIOUEHU 110 aHAJIOTHUH;

MPOBOAUTL CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEPXKIAEHUU (MpsSAMbIE U OT MPOTHUBHOIO),
BBICTpAUBaTh apryMEHTAIIMI0, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKJICHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus yueOHOM 3aj1au (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh Hauboliee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebLCKHe AeiiCTBUS:

HCITOJTB30BaTh BOMPOCHI KaK MCCAEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIINE
IPOTHBOpPEYUHE, POOIeMy, yCTaHABIMBATh MCKOMOE M JaHHOE, ()OPMHUPOBATh THUIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIBHO CIJIAHUPOBAHHBIA AKCIIEPUMEHT, HWCCJCAOBAHHWE IO YCTAHOBJIICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTYy OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hopMynupoBaTh O0OOOIIEHHWS M BBIBOJABI 110 pe3ysibTaTaM IPOBEAEHHOTO HAOIIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHMI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TPEIIOJIONKEHUS O €r0 Pa3BUTUH B HOBBIX
YCIIOBHUSX.

Pabora c undopmanueii:



BBISIBIIATH JIe(hUIUTH HHGOPMAITNH, TAHHBIX, HEOOXOAMMBIX JIJII OTBETA HA BOTPOC U JIJISl PEIICHUS 3a1a4K;
BBIOMpPATh HMH(POPMAIMIO W3 HWCTOYHWKOB PA3IUYHBIX THIOB, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATH W
UHTEPIPETUPOBATH MHGOPMALIMIO PA3TMYHBIX BUI0B U (DOPM MpeICTaBICHUS;

CTPYKTYPHUPOBATh HHPOPMAILIUIO, MPEJCTABIATE €€ B PA3IMUHbBIX (POpMax, HILTIOCTPUPOBATH rpaduiecKu;

OLICHMBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, o0becneyusaiom copmMupo8aHHOCmMs COYUATbHBIX HABLIKOG
00yYaAOUUXCHL.
Oo0wmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJIEHHUS B COOTBETCTBUHM C YCIOBUSIMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YyJIbTAT;

B XO0Jle¢ OOCYXJEHHs 3aJaBaThb BONPOCHl MO CYIIECTBY OOCYXJIaeMOM TeMbl, IMpOOJIEMbI, pElIacMOW 3aaaud,
BBICKA3bIBATh WJICH, HAICJICHHBIE HA MOWCK PEUICHUS;, COINOCTaBJISITh CBOU CYXKACHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JIMajiora, OOHApYXKMBATh pa3jM4Me W CXOJCTBO IMO3WIMKI; B KOPpPEKTHOH (opme GopMyIupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSTENBHO BBHIOMPATH
(dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuiecTBo:

MMOHUMATh ¥ MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIWBHIYAIbHOW PaOOTHI MPU PEIICHUH YYeOHBIX 3a1ad;
MIPUHUMATBH I1€JTb COBMECTHOW NIEATEILHOCTH, TUTAHUPOBATH OPTaHU3AIINI0 COBMECTHOW pabOThI, pacIpeIeisaTh BUIBI
paboT, TOroBapUBaTHCs, OOCYKIATh MPOIIECC U PE3YbTAT PadOTHI; 000011aTh MHEHUS HECKOIBKUX JIFOACH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXJIeHHs, OOMEH MHEHUW, «MO3rOBBIC IITYPMBD» U HHBIC);
BBITIOJIHSTh CBOIO YacTh PabOThI M KOOPAMHHUPOBATH CBOM JACHCTBUS C APYTMMH WICHAMH KOMAaHJIbI; OIEHWBATH
KauyeCTBO CBOETO BKJIaJIa B OOIINI MTPOTYKT MO KPUTEPUIM, C(HOPMYITMPOBAHHBIM YU4aCTHUKAMH B3aHMO/ICHCTBHS.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue CMulCl08biX YCMAHOBOK U HCUZHEHHBIX
HABbIKO8 TUYHOCTU.
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Camoopranusanus:

e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PelIeHuUs C YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YYETOM HOBOU
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BJIAJIETh HAaBbIKAMHU IIO3HABATEIBHON pe(IEeKCHH KAaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YyJbTATOB; BJIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3yJIbTaTa PELICHHUS
MaTEeMaTUYECKOM 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33a/1a4l, BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIIKUOOK, BBISIBIIEHHBIX TPYIHOCTEMH;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa LIEIW U YCIOBHUSM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEIOCTHKECHHS
PE3yNbTATOB JIEATEILHOCTH, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

11 KUIACC

OmnepupoBaTh MOHATUSMHU: IUIMHAPUYECKAs] TOBEPXHOCTh, O0Pa3yolIne HUIMHIPUYECKON MOBEPXHOCTH; LUIUHJD;
KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIIfe KOHNYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUJIUHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHS.

KnaccuduimpoBats B3auMHOE pacrosokeHue chepol U MI0CKOCTH.

OneprpoBaTh NOHATUAMM: LIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOM, OCHOBAaHUE
[IIAPOBOTO CJIOSI, BEICOTA IIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U TIIOIIAIU TOBEPXHOCTEH TEJ BpalleHHsI, FEOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyII.
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OnepupoBaTh MOHATHSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B chepy M ONMHMCAHHBIA OKOJO cdepsl; cepa, BoucaHHAs B
MHOTOTPAHHHK WJIH TEJIO0 BPAIICHU.

BBIYUCIATH COOTHOIICHUS MEKTY ILIOIIAISIMH IIOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEJl.

N300pakath u3ydyaeMble (PUTYPBI OT PYKH B ¢ IPUMEHEHHUEM ITPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrImoHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHHUBY;
CTPOUTDH CEUCHUS TN BpaICHUS.

W3BnekaTs, HHTEPIPETUPOBATh W MPEOOPa30BEIBATh WH(DOPMAITUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (DUTYpax,
IIPEJICTABIICHHYIO HA YEPTEKaxX M PUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTOMHATE TEUCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHMS BEKTOPOB M YMHOKEHHS BEKTOpa Ha YHUCII0, OOBICHATh, KAKUMU
CBOMCTBaMH OHHU 00JIaJaroT.

[TpuMeHATH MpaBUIIO TIapajuIeIIeHIeAa.

OrneprpoBaTh MOHATHUSAMH: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOpPA, YIoJl MEXAY BEKTOPaMHM, CKaJIsIpHOE IPOM3BEACHHE BEKTOPOB, KOJUIMHEApPHBIE W KOMILJIaHAPHBIC
BEKTOPBI.

Haxomuts cyMMy BEKTOpOB M TIPOM3BEACHUE BEKTOpA Ha YMCJIO, YTOJ MEKIY BEKTOpPaMH, CKAIPHOE MPOU3BEACHHE,
pacKiIaIpIBaTh BEKTOP IO ABYM HEKOJJTMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPABHECHUEM B JICKAPTOBOM CHCTEME KOOPJIMHAT.

[IpumeHATh TeomMeTpruueckre (PakThl I PEIICHUS CTEPEOMETPUUYSCKHMX 3aj]iad, MPEIOoJIaralomnXx HECKOJIBKO IIaroB
pEIICHUS, €CIIA YCIIOBUS PUMEHEHHUS 3a1aHbI B SBHOU (popme.

Pemate mpocreiinme reoMeTpuIecKre 3a/1a4u Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemrare 3amaun Ha J0OKa3aTeIbCTBO MAaTEMATHYCCKMX OTHOIICHWNW M HAXOXJIECHHE TeOMETPUYECKHX BEIUYUH II0
oOpasiaM Wi aaropuT™MaM, IPUMEHSS H3BECTHBIC METOJIBI ITPH PEIICHUH CTaHIaPTHBIX MAaTEMaTHUCCKUX 3a]1a4.

[IpuMeHATh MPOCTEHIIME MPOTPAMMHBIE CPEACTBA W AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH PCHICHUH
CTEPEOMETPUICCKUX 3a71a4.

12



[IprBONUTH MPHUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U JKU3HH, PACIIO3HABATH IPOSBIICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

IIprMeHATH MOJy4EHHBIC 3HAHUA HA IIPAKTUKE: aHAJIU3UPOBATH PEAIbHbIC CUTYAallUd U IPUMEHATh U3yYECHHBIC ITOHATHS
B IIPOLIECCE TIOMCKA PEIICHUS MaTeMaTHUYECKH CPOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTYAlluU Ha SI3bIKE
reOMETPHUH, UCCIIEOBATh MOCTPOSCHHBIE MOJIETH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUH U TEOpeM, armnapara ajareopsr;
pemaTh NPaKTUYECKHUE 3a1a4H, CBA3aHHbBIC C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIMYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB ®opmupoBanune O©I'
HanMeHOBAHMe Koutp DJIeKTPOHHbIE
Ne ni/m pa3aesioB U TeM OJILHBL IpakTHYecK (unpponsie)
Bcero e o0pa3oBaTe/ibH
NMPOrpaMMbl ue padoThbl
padoTt ble pecypchl
bl
YMeHusi pacrno3HaBaTh MPOSIBICHUS
MaTeMaTUYECKUX MOHATUH, 0ObEKTOB U
3aKOHOMEPHOCTEN B PEATbHBIX KU3HEHHBIX
CUTYaIUSX ¥ [IPU U3YYCHUH IPYTHX YICOHBIX
MPEAMETOB, MPOSBIICHUS 3aBUCUMOCTEHN 1
POIII 3aKOHOMEpPHOCTEH, PopMyIHpoBaTh UX Ha
Tena BpameHns 12 Vm.py SI3BIKE MATEMATUKU U CO3aBaTh
' MaTeMaTUYeCKUe MOJIEIH, TPUMEHSITh
OCBOEHHBIM MaTeMaTHYECKHI arnmapar Jis
pelIeHus: MPaKTUKO-OPUEHTUPOBAHHBIX 3314,
UHTEPIPETUPOBATH U OIICHUBATH IMOTYYECHHbIE
pe3ybTaThI.
YMeHusi pacrio3HaBaTh MPOSBICHU
POII MaTeMaTHYeCKHUX TOHIATHH, OOBEKTOB H
OOBEMBI TEN 5 1 Ve py 3aKOHOMEPHOCTEH B peaIbHBIX KU3HEHHBIX

CUTYalUAX U IPU U3YYCHHUH APYTUX y4eOHBIX
IIPEIMETOB, MTPOSABIIEHUS 3aBUCUMOCTEN 1
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3aKOHOMEPHOCTEH, POpPMYyIUPOBATh UX HA
S3bIKE MAaTEMAaTUKU U CO3/1aBaTh
MaTeMaTHIeCKUe MOJICIIH, IPUMEHSTh
OCBOEHHBIIl MaTeMaTHYECKUH anmapar st
pelIeHus MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4,
HHTCPIPECTUPOBATH U OLICHUBATDH IMMOJTYYCHHBIC
pe3ybTaThl.

BekTops
KOOPJIMHATHI B
MIPOCTPAHCTBE

[ToBTOpEHME,
000011IcHNE,
CHCTEMaTH3alIHs
3HaHUH

10

15

POLI
Yuu.py

VYMeHus pacro3HaBaTh NPOSIBICHUS
MaTEMAaTHYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaIbHbIX )KU3HEHHBIX
CUTYalUsX U [IPU U3YYCHUH JIPYTUX YUCOHBIX
MIPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, popMynupoBaTh UX Ha
SI3BIKE MaTEMAaTHKU U CO3/1aBaTh
MaTeMaTUYECKUEe MOJEIU, TPUMEHSTh
OCBOCHHBI MaTEMAaTHYECKHM anmapar JJist
pELIEeHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4,
MHTEPIPETUPOBATH U OLIEHUBATH MOJyYECHHBIE
pe3yJIbTATHI.

POII
Yuun.py

YMeHHs paclo3HaBaTh IPOSBICHUS
MaTeMaTUYeCKUX MOHATUH, 0ObEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX
CUTYalUSAX U MIPH U3YYEHUH IPYTUX YUCOHBIX
MIPEAMETOB, NPOSIBJICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, GOpPMyYJIMPOBATh UX HA
SI3bIKE MAaTEMATHUKHU U CO37aBaTh
MaTE€MaTU4eCKUE MOJEIH, IPUMEHSITh
OCBOCHHBIM MaTEeMAaTUYECKUH ammnapar 1




pelIeHus: MPaKTUKO-OPUEHTHPOBAHHBIX 3a/a4,
UHTEPIPETUPOBATH U OIICHUBATH IMOJTYYECHHbIE
pe3yNbTaThI.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34
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IHOYPOYHOE INTAHUPOBAHHUE

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOMIA/(b TIOBEPXHOCTH CHEephl

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbBIE
nudposeie
o0pa3oBaTe/bHbIC

pecypchl

BsaunmMHuoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockocty. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. CeueHus

UIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIEPIICHAUKYISIPHOM OCH IHIIMHIPA)

Konnueckas noBEpXHOCTB,
o0Opa3zyromre KOHHIeCKOU

26.09.23
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MMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOY ITOBEPXHOCTHU

VYceu€HHbIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTHI0, MapaIeIbHON
OCHOBAHHUIO, U INIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpaleHus u
MHOTOT'PaHHUKOB

29.09.23

03.10.23

06.10.23

https://www.yaklass.ru/

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cpepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM LMIAMHIpPA, KOHYCA

15

16

17

O6béM mapa ¥ miomaab chepol

[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

KontponbHas padora no remam "Tena
BpameHus" u "O6beMbl Ten"
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https://www.yaklass.ru/

18

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19
20

CrnoskeHne 1 BEIYUTaHHUE BEKTOPOB

YMHOKEHUE BEKTOPA HA YUCJIIO

21

22

23

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napajuiesienumnena

Pemenuie 3aay, cBSI3aHHBIX C
MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMHU

[IpssmoyronbHas cucteMa KOOPAUHAT B

npoctpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3a1a4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB

25

26

Beruucnenue yrios Mexy IpsIMbIMU U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KonTponbhas pabota no teme
"BexTophl 1 KOOpAMHATHI B
nmpocrpaHcTae”

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

29

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

[ToBTOpeHuEe, 0600IIEHNE U

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHUMETPUHU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanuii. OCHOBHEIE 1
¢burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpEeHME, 0000IIEHNE 1 1
CHCTEMAaTH3aINsI 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Aranacsas JI.C., byry3oB B.®., Kagomues C.b u npyrue; ['eomerpus, 10-11 knaccsl, M.: IlpocBemienue; 2022

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

Aranacsn JI.C., byry3oB B.®@., Kagomues C.b u npyrue; I'eomerpus, 10-11 ximaccsr, M.: IIpocsemenune; 2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BuTus 00pa3oBaHus
Poccuiickast aneKkTpoHHas MIKoJIa
Yuun.py

bu6nmoreka [IOK
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