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MHHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOTO YpPOBHS [IJIst
oOyvaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rOCY/IapCTBEHHOT'0 00pa30BaTENIbHOTO CTaHAapTa CpeaHero oomero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHWM, TPEIBIBIICMBIX K
MaTeMaTUYeCKOMy OOpa30BaHHUIO, W TPAIULIHUA POCCUUCKOTO 00pa3oBaHMUS.
Peanuzanust mporpaMMbl 00eCTieUrBaET OBJIAJICHUE KIFOUEBHIMUA KOMITETCHIIUSIMH,
COCTaBIIIIOIIMMHU OCHOBY JUII CaMOPa3BUTHS W HEIMPEPBHIBHOIO 00pa30BaHMS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO PAa3BUTHS
JTMYHOCTH OOYUaIOIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxnocTe y4eOHOro Kypca T€OMETpPUM Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs O0O0YCIOBIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METalpEeIMETHBIX |
MPEIMETHBIX PE3YyJbTAaTOB OOYYCHHsS] T€OMETPUU B HANpaBICHUH JIHMYHOCTHOTO
pa3BUTUs OOydJaromuxcs, (GOpMUPOBaHUS (PYHKIIMOHAILHOW MaTeMaTH4eCKOu
TPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCHUIUTMH. PazBuTue y o0ydaromuxcs
MPaBWIBHBIX TPEACTABICHUH O CYNIHOCTH W TPOHCXOXKICHUH TEOMETPUYECKHIX
a0CTpakuuii, COOTHOIIEHHH PEAILHOTO0 M HICAILHOTO, XapaKTepe OTPaKCHUs
MAaTE€MAaTHYECKOW HAYKOM SIBJIICHUM H TPOLECCOB PEATBHOTO MHpPA, MECTE
reOMETPHH B CUCTEME HayK M POJIM MaTEMATUYECKOrO MOJICITUPOBAHKS B HAYIHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PECHHUS
yJammxcs, a TaKXe KAuyeCTB MBIIUICHHS, HEOOXOIHMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIICCTRBE.

['eomeTpust sBIsSETCS OAHUM M3 0Aa30BBIX MPEIMETOB HA yYPOBHE CPETHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrnedyrBaeT BO3MOXKHOCTh H3YYEHHS Kak
JTUCIMIUINH €CTeCTBEHHO-HAYYHOUN HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MbIIUICHHE, (GOPMHUPYEMOE TP HW3YYCHHH OOYYarOIIHMHUCS
MOHSATUIHBIX OCHOB T€OMETPUU M MIOCTPOSCHUH [IETTOYKH JIOTUIECKUX YTBEPKICHUH
B XOJI¢ pCIICHHs] T€OMETPUUYECKUX 3a/lad, YMECHHE BBIIBHTaTh M OMPOBEpPrarh
TUIOTE3bl HETOCPEACTBEHHO HCHOJB3YIOTCS TPU PEIICHWH 3a7]ad €CTECTBEHHO-
HAYYHOTO LIUKJIA, B YACTHOCTHU U3 Kypca (hU3HKH.

YMeHue OpueHTHPOBATHCA B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX O0IACTAX NEATENbHOCTH uejoBeka. OpueHTalus uejoBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCJOBHE €ro COLIHMaJIbHOro ObITHSA, (opma
OTpPaKEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIEIIHOT'O TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusl  JeicTBUTENLHOCTH.  ONepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIUHSAET pa3Hble BHAbl YYEOHOM U TPYIOBOH JESITEILHOCTH,



ABIISIETCSl OJHMM W3 TNPO(PECCHOHAIBHO BaXKHBIX KAadyecTB, MOITOMY aKTyaJlbHa
3amadya GopMUpOBaHUSA y OOYyYalOMMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUHOCTH OOpPAa3HOTO MBIINIJICHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOTOTOBKE K MPAKTUYECKOMN ACATEILHOCTH 110 MHOTUM HAIPABICHUSM.

Ilenp ocBoenus mporpammbl ydueOHOro kypca «l'eomerpus» Ha 06a3zoBoM
ypoBHE 00y4yeHuss — 001eo0pa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  00ecleyeHHe  BO3MOXHOCTH  MPUOOPETEHHS U
WCIIOJIb30BAHUSI CHUCTEMATHYECKMX TE€OMETPUYECKUX 3HAHUM W JICWCTBHM,
CHeM(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO TPOAOHKEHHSI 00pa3oBaHMsI
0 CTICIMAITLHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAHUEM T€OMETPHHU.

[Iporpamma 1o reomeTpur Ha ©0a30BOM YpOBHE NIpe/Ha3HAuYeHa JIsl
00y4JaromMXCs CPeHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTrO 00miero odpaszoBanus. Takum oOpazoMm, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMYE€CKHUE YMEHHsI, CBSI3aHHBIC
CO cHenu(puKol TeoMEeTpUH U HEOOXOAMMBIE s KH3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETPHUIO OoJiee
r1yOOKO, €Clii B JajbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHUX
3HAHUAX B MPO(ECCUOHANTBHON eATEeIbHOCTH.

JlocTmkeHre 1eNd OCBOEHHUS NpOrpaMMbl 00ECHEUHMBAETCS PEIICHUEM
COOTBETCTBYIOIMX  3agad. lIpuopuTeTHBIMH 3aJadyaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBISIOTCS:

e (opMupOBaHHE TIPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOU

KyJbTYpPbl U OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJlaX BpallCHUS
KaK 0 BOXHCHUIIIMX MaTeMaTHYECKHX MOJCIIAX, TTO3BOJISIONIUX OIHMCHIBATH
U U3y4yaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA,

e (opmupoBaHue yMeEHHUs pPACHO3HaBaTh Ha YEpPTEKaX, MOJAEIAX U B
peaiIbHOM MUPE MHOTOTPAaHHUKH U TeJla BPALLCHUS;

e OBIAJCHHE METOJAaMH PEIICHUS 3a]au Ha MOCTPOCHUS Ha U300paKeHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOIpaHHUKaX U TeJaX BPaIIeHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  aJIrOpUTMAMH  pEIICHHS  OCHOBHBIX  TWUIIOB  3ajlay;
dbopMupoBaHne yMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
pacCy>KIeHusi B XOJA€ PEIICHUS CTEPEOMETPUUECKHX 3a7ad M 3ajad C
MIPAKTUICCKUM COACPKAHUEM;

e pa3BUTHE WHTEUICKTYyaJIbHBIX U TBOPYECKHUX criocoOHoCTeN
OOy4JarIMXCs, TO3HABATEIbHOW  aKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHUH, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanme (G YHKIIMOHATBLHOM IPaMOTHOCTH, pEJIEBaHTHOM
reOMETPUU: YMEHHUE pacCllo3HAaBaTh MPOSBICHUS TE€OMETPUUECKHUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX MKU3HEHHBIX
CUTyalUsX W MPU HU3YYEHUU JPYrUX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBHUCHUMOCTE U 3aKOHOMEPHOCTEH, (OpMyIHpOBaTH HMX Ha S3bIKE
reOMETPUH U CO3/1aBATh T'€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI ammapar il peHieHUs] MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a]1a4, HTHTEPIIPETUPOBATH U OLIEHUBATh MTOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENH HOM OCOOEHHOCTBIO MPOrpPamMMbl SIBISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYUTHUBHOT'O TIO3HAHUS, U ONPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHUE WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNalbHEUIIIEMY U3YYEHHUIO TTPEAMETA.

[Ipennourenue oTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON NEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
ydaluxcsi B Kypce CTEpEOMETpPUHM IPOBOAUTCA 3a CUET peuieHus 3a7ad Ha
CO3/JaHUE  NPOCTPAHCTBEHHBIX O0Opa3oB M  33Jay Ha  ONEpPUpPOBaHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za MNpPOBOIUTCS C OMOpPOWM Ha
HarjJsiAHOCTh, @ OINEepUpOBaHUME 00pa3oM — B YCIOBHUSX OTBJIEUEHHUS OT
HarJIIIHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COJIePKaHuS.

OcHoBHBIE conepxareiibHble TMHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpssMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEPKATEIbHBIM JIMHHUSIM, HO M 10 TOoAam
o0y4eHHUs Ha YPOBHE CPEAHEro 00I11Iero 0opa3oBaHusl.

Copepxanue o0pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHUsI paboueld MporpaMMbl, pacOpelesi€HHbIM IO ToJlaM OO0y4YeHus,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, YTOObI OBJIQJIEHUE TI'E€OMETPUUYECKUMHU
MOHATUSIMH U HABBIKAMU OCYILECTBIBUIOCH MOCIEA0BATENBHO U MOCTYNATEIBHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OO0YyJaroIIMXCs, pacIiupss U
yriyoJisast €€, o0pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBoauTcs 2 yaca B Hengemo B 10 knacce u 1 gac B
Henemto B 11 kiacce, Beero 3a aBa rojga o0Oyuenus - 102 yueOHbIX daca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpPUM. Touka, TmpsAMas, IUJIOCKOCTD,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHUue IMpSAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapaJuleJIbHbIE W CKpelIMBaroIuecss ImpsaMble. [lapamienbHOCTh IPAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: IAPAJUICIBHBIE IPSAMBIE B  IPOCTPAHCTBE;
[MapaJUIENIbHOCTD TPEX NPSAMBIX; MAPAJUIENBHOCTh IPSIMOM U INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yIrOJI MEXIy MpAMBIMA B IIPOCTPAHCTBE.
[TapannenpHOCTH IIJIOCKOCTEH: napaJsiesIbHbIe IUIOCKOCTH; CBOMCTBa
napajuielbHbIX  miiockocted. Ilpocteiiine mpocTpaHcTBeHHbIE (UIypsl Ha
IUIOCKOCTH: TE€TPa3p, KyO, napajuiesenure]l; IOCTPOCHNUE CEUEH .

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IPsAMbBIE IApAUICNIbHBIE W MEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAUKYIIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O IIpAMOH
NEPNEHAUKYIISAPHON TJIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJ MEXKAY NMPSAMON U
IUIOCKOCTBIO;  ABYI'PAaHHBIA  YroJl, JIMHEHWHBIA yroJ JBYTPAaHHOrO  yrJa.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuuss  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYJIAPHOCTh  IUIOCKOCTEM: TPU3HAK  NEPIEHAUKYIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEHANKYIISIpax.

MHororpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPaHHUKA, BBIITYKIIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBI; MpsiMasi U HaKJIOHHAs MPU3MBbL, OOKOBas U
HIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYT OJIbHBIN
NapajuleNienanes] U ero cpoucrea. I[lupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpPaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPAaBUIIbHAS U
yceu€HHas MNHUpaMuAa. OJJIEMEHTHl NpuU3Mbl M nHupamuasl. [IpaBuibHbIE
MHOI'OTPaHHUKU: IOHATUE IPABUIBHOIO MHOIOTPAaHHHUKA; IPaBWJIbHAs IIpU3Ma U
OpaBWIbHAS NHUPaMHJA; IpaBUJIbHAs TPEYroJIbHAs NUPAMHUIA W IPaBUIbHBINA
TeTpa’ap; Kyo0. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPaHHHUKAX: OKTajJp,
nojeka’ip ¥ ukocasip. CedeHust MpU3Mbl U IMPAMHUJIBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPAMOM,
IUIOCKOCTU.  JJEMEHThl CUMMETPHUM B NHpaMHJax, [apajulesIeInIe1ax,
IPABWIBHBIX MHOTOT pAHHUKAX.



Bbluucnenne 3J€MEHTOB MHOTOIPAHHHMKOB: pEOpa, JuaroHaiv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM IMOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSAMON MPU3MBI.
[Inomaas OOKOBOM IMOBEPXHOCTM M MOBEPXHOCTU MPABWJIBHOW MUPAMUIBI,
TeopeMa O IUIomaau yceuéHHoW nupamMunbl. [loHsarue o0 o0véMe. OO0BEM
MUPAMUIBI, TPU3MBI.

[lonobnbeie Tenma B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOMAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJT.

11 KIIACC

Tena Bpamenus

Hunuuapuyeckast IIOBEPXHOCTb, oOpasyroiue UUJTMHIPUYECKOU
MOBEPXHOCTH, OCh UWIMHIPUYECKOW IMOBEPXHOCTH. [lWIMHApP: OCHOBaHUA H
OOKOBasi TOBEPXHOCTh, OOpa3ylomass M OCh; IUIOMAAh OOKOBOH | TOJTHOU
MIOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM MoBepXHOCTH. KOHyC: OCHOBaHUE U BepIlIrHa, 00pa3yroIias
U OChb; IUIOMAJAh OOKOBOW U TOJHOW TOBEPXHOCTU. Y CEUEHHBIM KOHYC:
0o0pa3yroIIue u BhICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCT.

Cdepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH CQEpHI.
B3aumnoe pacrnionoxkenue cepbl U MIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
IJI0MAaab Cepel.

N300paxkenune T BpallleHus Ha MI0cKocTh. Pa3BépTka nunmHapa u KoHyca.

KoMmOuHanuu Ten BpallleHUsSsT W MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIKUCAHHAS B MHOTOTPAHHUK, WJIA TEIO
BpallCHUSI.

[Torsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
MPSAMOYTOJLHOTO Tapajutienienuiena u ciencteus u3 Heé. OObEM IUIMHApA,
koHyca. O0BEM 11apa u mionaab cQepsol.

[TogoOuble Tena B mnpocTtpaHcTBe. COOTHOLICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOJI0OHBIX TEJl.

Ceuenust 1muiauHApa (mapauieIbHO U TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajjieibHO€ OCHOBAaHUIO U MPOXOJSINEe Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. CI0KEHUE U BBIUUTAHHE BEKTOPOB.
YMHOXKEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1Mo TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3agay, CBA3aHHBIX C
IIPUMEHECHUEM MpPaBUJ JEUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunarel Bektopa. I[Ipocreimme 3amadn B
KOOpAMHATax. YTOJN MeEk)Ay BeKkropamu. CKaIIpHOE MPOU3BEICHHUE BEKTOPOB.
Brruncnienne yrioB MeXIy NPSMBIMH U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM
METOJI IPH PEIUICHUHA T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS TMPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTrka» XapakTepHU3yIOTCS:

I'paxaanckoe BociuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YJArOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O UYJieHa POCCHUMCKOro oOIecTBa, MPEJACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PANTMUHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TPaKIAHCKOro oO0miecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM
B3aMMO/ICIICTBOBATh C COLUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYEHUEM.

IlaTprnornyeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKON TPaskIaHCKOW UICHTUIHOCTH, YBAXKCHUSI K
MPOLIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMATHUKH, [IECHHOCTHBIM OTHOLLIEHHEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYrUX HayKax, TEXHOJOTUSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOpMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMUS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TIOCTPOSCHNE YCTOMYUBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIKOYAs ICTETUKY MAaT€MaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, peLICHU, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTUYECKAM aCIIEKTAM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

DusnyecKoe BOCIUTAHME:

cOpMUPOBAHHOCTHIO YMEHHUA NPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HWHTEpecax 370pOBOT0 U OE30MacHOro o0pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3/I0POBbBIO (3J0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXKHUM 3aHSATUU U

OTHbIXa, peryJsipHas (duznueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHNU, pu 3aHATHIX CIIOPTUBHO-03/10pPOBUTEIBHOU
JESATENBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYNYy, OCO3HAaHUEM IICHHOCTU TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepam  TIpoPEeCCUOHAILHOW  JIEATEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymied mpodeccud W Ppealr30BbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaT€MaTH4YeCKOMY OOpa3oBaHUIO W
caM0o0Opa30BaHUIO HaA MPOTSKEHUU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAMPABICHHOCTH.

IKOJOrnYecKoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIbTYpbI, MOHUMAaHUEM BIIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa SKOJOTMYECKUX MpodJieM;
OpUEHTAIlME!l Ha MPUMEHEHUE MAaTeMaTU4YECKUX 3HAHUW JJis pEelieHus 3aaad B
0o0JlacTH  OKpYy:Kalolled cpeabl, TUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYXKAIOUIEH CPEJIBL.

LleHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKu Kak c@epbl 4elIOBEYECKOW JIeATeNbHOCTH, 3TaroB €€
pa3BUTUS U 3HAYUMOCTH I PA3BUTUSl IIMBWIM3AIMU;, OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOoW Kak CpPEJICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JIESITEIbHOCTD
WH]JIUBUYaJTbHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOrPaMMbl YIeOHOTO IpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vnueepcanvuvie  nosmaseamenvmuwvle  Oeticmseus,  obecneuusaom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCco8 obyuarouuxci (0ceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa,  NpuMeHeHue  J102UYECKUX,
uccne0o8amenbCKux onepayuti, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble Jornueckue aeCTBUA:

e BBIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHICCKUX
OOBEKTOB, TOHSTHH, OTHOIICHUM MEXIYy MOHATHUSMU;, (OPMYIUPOBATH
OTIpENCIICHHs]  TOHSATWN; yCTAaHABIMBAaTh CYIIECTBCHHBIH  TMPU3HAK
KJaccu(UKaIlMi, OCHOBaHUS i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCHpPHHUMATh, (OpPMyIUPOBATH M  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHbIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIBIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, JaHHBIX, HAOMIONECHUSIX W YTBEPKIACHUSX;



npenjaratb  KpUTEPUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
ITPOTUBOPEUHIL;

e JI€NIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VMHJIYKTABHBIX YMO3AKIIOUYEHHUM, YMO3AKJIIOUEHUH 10 aHAJIOTUH;

e IIPOBOJUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIAEHUHN (MPSAMBIE U OT MPOTUBHOIO), BHICTPAUBATh API'yMEHTALIMIO,
MPUBOJIUTh TPUMEPBl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXXIEHUS U BBIBOJIBI;

e BBIOMpATH CMOCOO penieHusi y4eOHOM 3agauu (CpaBHUBATh HECKOJBKO
BAapUAaHTOB pEIlIeHUs, BBIOMpaTh Hauboyiee MOAXOMAIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareibCcKkue AeCTBUA:

e HCIIOJNB30BaTh BOMPOCHI KAK MCCIEI0BATEIbCKHI MHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUE TMPOTHUBOpPEUUE, MPOOIEMYy,
yCTaHaBIUBaTh HCKOMOE M  JaHHoe, (OpMUPOBAaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO NMO3UIMIO, MHEHHUE;

e IIPOBOJUTH CaMOCTOATEIILHO CIUTAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTHYeCKOIro
00bEKTa, SIBIECHUS, IMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMMU;

e CaMOCTOSTENILHO (hOPMYJIMPOBATH OOOOIICHHS M BBIBOBI MO pe3yibTaTam
MPOBEIEHHOTO HAOMIOAEHUS, MCCIEI0OBAHUSI, OLEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U O000IICHUH;

e IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKXKE BbBIABUIATH
MPENNONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

e BBUIBIITH AePUIMTHI MHGOPMALIUU, TaHHBIX, HEOOXOAUMBIX Ul OTBETA
Ha BOITPOC U JJISI pELICHHUS 3a]1a4K;

e BbIOMpaTh UWHGOPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MH(OOPMAILINIO
Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEJCTABIATH €€ B pa3IMUHbIX (PopMax,
WJUTIOCTPUPOBATH TpadUyecKy;

e OLICHUBATH HaJEXHOCTh uH(popmarmn o CaMOCTOSITEIbHO
chOpMYIHPOBAHHBIM KPUTEPUSIM.

2)  VHuueepcanvuvie KOMMYHUKamueHwvle Oelicmeus, o0becnedusaom

chopmuposanHoCmb COYUATLHBIX HABLIKOG 00YUAIOUUXCHL.

OO0menne:



BOCIIpUHUMATh M  (HOPMYTUPOBAaTh CYXKJACHHUA B COOTBETCTBHH C
YCIIOBUSMH M LIEJISIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOYKY 3pPEHHUs B YCTHBIX U NMCBMEHHBIX TEKCTAX, JaBaTh IIOSCHEHUA I10
XOJly PELICHUS 33/1a4l, KOMMEHTHPOBATH IOJy4YECHHBIA PE3YJIbTaT;

B XOJI€ OOCYXIEHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
po0JIeMbl, pelIaeMon 3aa4l, BbICKa3bIBaTh UJIEU, HALICJICHHBIE HA MIOUCK
pPELIEHUs; CONOCTABJISITh CBOM CYXKIEHUA C CYXKICHHUSIMH JPYTUX
YYaCTHUKOB JAHajiora, OOHapyKHUBaTh pasziMuhe U CXOJCTBO IMO3UIMUH; B
KOppEeKTHOU popme GopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS,
NPEACTABIATh  PE3yibTaTbl  pELIEHHs  3a4adM,  DKCIEPUMEHTA,
UCCIIeIOBAHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMparh  ¢opMmar
BBICTYIUJICHUS C Y4ETOM 33J1a4 MPE3eHTALMH U OCOOCHHOCTEN ayIUuTOPHUU.

CorpyaHu4ecTno:

3)

MOHMMAaTh W WCMOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM W
WHIUBUTyaTbHON PaOOTHI IIPU PEIICHNN YI€OHBIX 3a/1a4; MPUHUMATD I1EJTh
COBMECTHOW JICSITETHbHOCTH, IIJITAHMPOBATh OPTraHU3AIMIO COBMECTHOMN
paboThI, pacpeielisiTh BUIbI pabOT, 1I0rOBapUBAThCs, 0OCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPyNMoOBbIX opMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBHINOJHATH CBOIO YacTh pabOTHI M
KOOPJIMHUPOBATh CBOM JEHCTBUA C JAPYTMMH YJ€HAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO KPHUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuueepcanouvie  pezynamuenvie  Oeiicmsus, obecneuusarom

G opmuposanue CMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranuzanus:

COCTaBIIAATH IJIAH, AJITOPUTM PEIICHUS 3aa9H, BHIOUPATH CIIOCO0 PEIICHUS
C YY4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOMU
nH(popMaIuu.

CaMOKOHTPOIB:

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pedieKCuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOMPOBEPKH, CaMOKOHTpPOJS TIpoliecca U
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a1a4M, BHOCHTb KOPPEKTHMBBI B JEATECIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB, IAHHBIX, HAWIEHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OLICHMBaTh COOTBETCTBHE pE3yJbTara IEIM U YCIOBUSM, OOBICHATH
MPUYUHBI JOCTWKCHUSI WU HEJOCTHKEHUS PEe3yJIbTAaTOB ACATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

OmnepupoBaTh NOHATUSIMH: TOYKA, IPSIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HHUX NpPU pEIICHUU
TEeOMETPUYECKUX 3a/1ad.

OmnepupoBaTh MOHATHAMU: MAPATUIETHLHOCTh U MEPHEHAUKYIISIPHOCTh IPAMbIX
Y TIOCKOCTEM.

KnaccuduumpoBarh B3aMHOE pacHoOJIOKEHUE MPSIMBIX W TIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh NOHATHUSIMM: JBYTPaHHBIA yroj, TpaHH JBYTPAHHOIO YIJa,
peOpo IBYrpaHHOrO yriia; JUHEWHBINH yroil ABYTPAHHOTO yIya; TpaaycHas Mmepa
JBYTPaHHOTO YIJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKIIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAaHHHK.

Pacno3naBarb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IMUpaMMJa; NpU3Ma,
OpSIMOYTOJIbHBIN Mapajuiesienumen, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIs
knaccuukanyy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHHMKHU; TPAaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAaKJIOHHBIE MPU3MBI, TapauIeICTUIIC Ib).

OmnepupoBaTh NOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEYEHUE MHOTOI'PAHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOCHUS CEUEHUM, NCIIOJIb3YSI METOJ, CIIE/IOB.

Ctpouth ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIE0OB, BBIMOJHSTH
(BBIHOCHBIE) IIJIOCKME YEPTEXU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BH]
CBEpXY, COOKY, CHU3Y.

Pernars 3aaun Ha HaXOXKJACHUE TEOMETPHUECKUX BEIMYUH MO 00pa3liaM Win
QITOPUTMAaM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKUE METOJbl IpU PELIECHUU
CTaHJIAPTHBIX MAaTEMaTHUYECKHUX 3a7a4 HAa BBHIYHCICHUE PACCTOSHHUA MEXIY ABYMS
TOYKAMHM, OT TOYKM JO TMPsAMOH, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIUBAIOLTUMHUCS TPSIMBIMHU.

Pemmarp 3amaun Ha HAXOXKACHUE TEOMETPUUICCKUX BEIMYMH MO 00pa3iiaM Win
QITOPUTMaM, TPUMEHSS HW3BECTHBIE AaHAJIMTUYECKHE METOJbl TpU pElICHUU
CTaHJIAPTHBIX ~MaTEeMaTHYeCKMX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELMBAIOUIUMUCS OPSIMBIMH, MEXIy MpPIMOM U  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boraucniare 00bEMBI M MIJIOMAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nvpamMua) ¢ M[OpUMEHEHHEeM (OpMYJ; BBIUUCIATH COOTHOIICHUS MEXAY
IUIOIIAIMU TOBEPXHOCTEN, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPUsS B NPOCTPAHCTBE;, LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKAX.

[IpumensaTh TeoMeTpuueckue (aKThl I PELIEHUS CTePEOMETPUUYECKHUX
3a/1a4, IPEANoaraolux HECKOIbKO I1aroB PEUIEHUs, €CIU YCIO0BUS IPUMEHEHUS
3aJaHbl B IBHOU (opme.

IIpuMenaTy  mpocTedme NpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI P PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTE IIpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
KW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T'€OMETPHUH B UCKYCCTBE.

IIpuMeHATh MOJIyYEHHBIC 3HAHUsS Ha IPAKTUKE: aHAIU3UPOBATh DPEAJIbHBIC
CUTyallud U IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA pELICHUs
MareMaTU4ecKu CQHOPMYIUPOBAHHOM MPOOJIEMBI, MOJEIUPOBATh pEAbHbBIE
CUTyallud Ha S3bIKE TICOMETPUHM, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI M TEOpEM, armapaTa anreopbl; pemarhb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXO0XKACHUEM I€OMETPUYECKUX BEIIMYMH.

11 KUIACC

OmnepupoBaTh MOHATHUSAMHU: HUIMHAPUYECKAs TOBEPXHOCTb, 0OOpa3yIolIne
UWIMHIPUYECKON  MOBEPXHOCTH;  IIWJIMHADP;  KOHUYECKass  IOBEPXHOCTH,
o0pa3yrolre KOHMYECKON TOBEPXHOCTH, KOHYC; cpepruuecKasi IOBEPXHOCTb.

Pacno3naBarth Tena BpatieHus (LUIMHAP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOIYUEHUS TEN BPALLECHU.

KnaccuduumpoBars B3auMHOE pacronokeHue chepbl U INIOCKOCTH.

OmnepupoBaTh MOHITHIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CErMEHTA; IIapOBOM CIJIOH, OCHOBaHME LIAPOBOrO CJIOS, BBHICOTA LIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Bbruncnsate  00bEMBI M [JIOUIAAM  NOBEPXHOCTEM TeJd  BpAIICHMUS,
reOMETPUYECKUX TeN ¢ IPUMEHEHUEM (HOpMYIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIHCAHHBIM B cdepy
OMHUCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WM TEJO
BpAIICHHSL.

Bb4HChsTh COOTHOLIEHHS] MEX]Y IUIOMAASIMU MOBEPXHOCTEH M 00bEMaMu
0JOOHBIX TeJl.



N300paxxkate uzydaemble (UTYpBl OT PYKM U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOMHATH (BBIHOCHBIE) IJIIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTh CEUECHHSI TEJl BpallleHUS.

W3Bnekarb, HWHTEPIPETHPOBaTh U IpPeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh  JEHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUMTAHMUS BEKTOPOB U
YMHOXKEHHS BEKTOpa Ha YUCII0, OOBACHATH, KAKUMHU CBOWCTBaMHU OHU 00J1a/1a10T.

[TpuMeHATh NpaBUIIO NMapaljiesIenuneaa.

OmnepupoBaTh MOHATUAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIoJd MEXKIY
BEKTOPaMH, CKAJIIPHOE IIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxonute cymmMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKAJLIPHOE NPOM3BEACHHUE, PACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBarh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPANHAT.

[IpumensaTh reoMeTpuueckue (aKThl AJI PELIEHUsT CTEPEOMETPUYECKUX
3a]1a4, MPEeANOoIararoliuX HECKOJIBKO IaroB PeLIeHus, €CIIA yCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMe.

PemaTte mpocTeiiiire reoMeTpuueckue 3aJaud Ha NMPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha JOKa3aTeIbCTBO MAaTeMaTHYECKUX OTHOIICHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WK aaropuT™Mam, MpUMeEHss
U3BECTHBIE METO/IbI TP PEIIEHUH CTAaHAAPTHBIX MATEMAaTUUYECKUX 3a/1au.

[IpumeHATh  mpocTeHIIMEe NporpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTh HpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
’KU3HH, pAaCO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UICKYCCTBE.

[IpuMeHATh MONMy4YECHHBIC 3HAHUS HaA IPAKTUKE: aHAIW3UPOBATh peabHbIC
CUTyallUM W NPUMEHATH HW3YYCHHBIE IIOHATUS B IPOLECCE IOUCKA PpEIICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHOM MPOOJIEMBI, MOJAEIUPOBATh PEATbHBIE
CUTyallUM Ha A3BIKE TE€OMETPUHU, HCCIEAOBATh ITOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI M TEOpEM, armapaTa ainreopbl; pemarhb
IPAKTUYECKUE 33]1a4H, CBA3aHHBIE C HAXOXKJACHUEM T€OMETPUUECKUX BEJIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTuyeckue
n/n MPorpaMmabl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
bu6 OK
1 BBenenue B crepeomMeTpuio 10 nommorexa 1
https://m.edsoo.ru/1¢209e37
) [IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmotexa [JOK
[TapamienbHOCTh NPAMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIAPHOCTh NPAMBIX U 12 bubmuorexa [IOK
IIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1 bu6mmorexa [IOK
https://m.edsoo.ru/1¢209e37
5 MHororpaHHuKH 11 1 brbmorexa [OK
https://m.edsoo.ru/1¢209e37
.. bu6moreka [JOK
1
6 OOBEMEI MHO OTpaHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHUE: CeueHus, pACCTOSAHUS U YTJIbI 4 1 bubmiorexa LIOK
P ' s 4 https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KVIACC

Koan4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
MPOrpamMMblI Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6moreka [JOK
1 T 12
©1a BpaeHiA https://m.edsoo.ru/1c209e37
bu6moreka [IOK
& 5 1
2 OOnEubt Ten https://m.edsoo.ru/1c209e37
bu6moreka IIOK
B 10 1
3 €KTOPBI U KOOPJIMHATHI B IPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 0000IICHHE, 7 | bu6morexa [IOK
cucTeMaTus3anusa 3HaHuu https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
OCHOBHBIE MTOHATHS CTEPEOMETPHHU:
TOYKa, MPsIMasi, JIOCKOCTb,
npoctpancTBo. [IpaBuna
PosIP P Bubmiorexa LIOK
U300pakeHus Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
U300pakeHus TIOCKOCTEH,
MapauieabHBIX MPSIMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka
[TonsTHsA: Mepecekaromumecs
bu6mmoreka [JOK
IJIOCKOCTH, NepeCeKaroecs npsamas 1
https://m.edsoo.ru/2d8a9c¢99
U TIOCKOCTh
[TonsTHs: nmepecekaromuecs
IJIOCKOCTH, MEPECEKAOUIUECS MTpsAMast 1 brbmorexa OK
> TIeP P https://m.edsoo.ru/db685¢73
U TIOCKOCTh
3HaKOMCTBO C MHOI'OTpaHHUKaMH,
n300pa’keHrne MHOT OTPaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaX, HA MPOEKI[MOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavansHbie cBeneHus o kyoe u
N bubmotexa [JOK
UpaMue, uX pa3BEPTKU U MOJAECIIH. 1
https://m.edsoo.ru/b30d{f38
CeueHus MHOTOTPaHHUKOB
bu6mmoreka [JOK
HavanbHbie cBeeHus o kyde u 1
https://m.edsoo.ru/3d8ffd32




MIUPAMUIEC, UX Pa3BEPTKU U MOJEIIH.
CeueHust MHOT OTPaHHUKOB

TToHATHE 00 AaKCHOMATUYECKOM

bu6moreka [JOK
7 MMOCTPOEHUU CTEPEOMETPUH: aKCHOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
[Tonsarue 06 akCHOMAaTUYECKOM
8 MOCTPOCHUN CTEPEOMETPUH: aKCUOMBI bubmmorera TIOK
P P TPHI https://m.edsoo.1u/239¢8cb4
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TonsiTne 00 akCHOMAaTHYECKOM
bu6mnoreka [JOK
9 MIOCTPOCHUU CTEPEOMETPHUU: aKCHOMBbI
https://m.eds00.1u/65¢c6b106
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[Tonsarue 06 akCHOMAaTHYECKOM
bu6mmoreka [JOK
10 IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEICTBUS U3 HUX
B3anmHoe pacnoyioxkeHne npsiMbIX B
1 MIPOCTPaHCTBE: MepeceKaroumecs, bubmmorexa [IOK
napajuiesibHble U CKPELIUBAKOLINECS https://m.edsoo.ru/1a2520f6
MpsIMBIC
[TapaniensHOCTh NPAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
bubmioreka [IOK
12 napaJuiejbHbIe IPSMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPaAHCTBE; MapaIENbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCT MPSAMBIX U
13 IUIOCKOCTEN B MIPOCTPAHCTBE: bubmmorexa [IOK
ITapannensHOCTDh IPSIMON U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bu6mmoreka [JOK
14 VYTI1BI C COHAIIpaBICHHBIMU

https://m.eds00.ru/9f4071b9




CTOpPOHAMHU

15 Yron Mexay npsiMbIMU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh MIIOCKOCTEN: bubmmoreka [IOK
IapajuiesIbHbIE IIJIOCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapajuieNbHbIX TOCKOCTEH bu6amorexa [IOK
p https://m.edsoo.ru/e504d656
[Ipocrelimue npocTpaHCTBEHHbIE
19 (bir bl Ha HJ'IOI():KOT(;I”)FI/I' TeTpa’ bubmmorexa [IOK
P + TOTPAP, https://m.edsoo.ru/4a28dc02
KyO, mapasienenume;
. bu6mmorexa IIOK
20 Hocrpoerie ceernuit https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponbsHas pabota o reme
2 "[TpsiMble U MJIOCKOCTHU B bubmmoreka LIOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TIJIOCKOCTEH"
IlepneH UK YAIPHOCTh IPAMON U
23 I fcxofm'};[e Ii'[eH UK ; HbIE bubmmorexa [OK
i - HICPHCHATEY AP https://m.edsoo.rw/b19f6a5d
MPSIMBIE B IPOCTPAHCTBE
24 IIpsimble mapannenbHble U bubmuorexa [IOK
NEPIEHIUKYIIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble mapasnienbHbIe U bubmuoreka IIOK
MEPIEHIUKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJIspHOCTH bubmoteka IJOK




MIPSIMOM U IITIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHaAuKyJISIpHOCTU bubmmorexa [IOK
MPSIMOM U TITOCKOCTH https://m.edso0o.ru/79165d15
)3 Teopema o npsamoit bubmotexa [JOK
MEePIEHIUKYIISIPHOM TIIOCKOCTH https://m.eds00.1u/635¢5087
79 Teopema o npssmMoit bubmmoreka [IOK
MIEPIEHIUKYIISIPHOM TIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsmoit bubmmoreka LIOK
MEPIEHANKYJIIPHOHN TUNIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip ¥ HaKJIIOHHBIE:
PHEHHICY AP bu6mmoreka [JOK
31 paccTostHUue OT TOYKH J10 IIJIOCKOCTH,
§ https://m.edsoo.ru/33¢c477d3
paccTostHuE OT IPSAMOM /10 TNIOCKOCTH
[lepnenauKysp ¥ HaKJIIOHHBIE:
P P Bumorexa IJOK
32 paccTosiHUE OT TOYKH J10 TIJIOCKOCTH,
§ https://m.edsoo.ru/66fefadd
paccTostHuE OT NPSIMOM 10 MIIIOCKOCTH
[IeprieHIUKYISIp U HAKIIOHHBIE:
33 anCTOSI?H/IGYOT I;quH 0 TIOCKOCTH bubmmorera [IOK
P f[ ’ https://m.edsoo.ru/a5Sb7b8e3
PACcCTOSIHUE OT IPSIMOM 10 TUIOCKOCTH
[lepnenauKysp ¥ HAKJIIOHHBIE:
34 anCTOHHI/IGYOT iO‘IKI/I 0 INIOCKOCTH bubmmorexa [OK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT IPSIMOM 10 TUIOCKOCTH
35 VYriabl B IpOCTPAHCTBE: YTOJI MEKY bubmorexa [JOK
MPSAMOM U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN YroJl, JINHEUHBINA yTOJI bubmuorexa LIOK
JBYI'PAaHHOI'O yIJla https://m.edsoo.ru/5faOb3ce
37 JByrpaHHbIi yToJI, TMHEHHBIA yroJ bubmmorexa [IOK
JIBYT'paHHOI'O yria https://m.edsoo.ru/c7c777ed
38 [leprieHIUKYASPHOCTH MIIIOCKOCTEM: bubmotexa [JOK




IIPU3HAK MEPIEHINKYJIAPHOCTH JBYX

https://m.edsoo.ru/ec3e2da3

IIOCKOCTEN
[lepnenaAMKYISAPHOCTD MIIOCKOCTEM:
39 HpIESHaK negnefmnxynﬂpHocm JBYX brbmorexa [OK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHAMKYIAPHOCTD MIIIOCKOCTEMN:
40 MIPU3HAK MEPIEHIUKYJIIPHOCTH IBYX bu6amorexa [IOK
. https://m.edsoo.ru/ba75dcS57
IJIOCKOCTEN
N bu6mmoreka [JOK
41 Teopema o Tpéx nepreHauKyspax
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepreHIUKyIsIpax bu6amorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NMepreHIUKyIIpax bubmorexa [OK
https://m.edso0o.1u/9f246736
KonTtponsHas pabora mo remMmam
44 "IleprnieHIUKYIAPHOCTD NPSIMBIX U bub6mmoreka LIOK
mockocter" u "Yriabl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMH U IJTOCKOCTAMU "
[ToHsiITHE MHOTOTPaHHHKA, OCHOBHBIE
3JIeMEHTHl MHOT OTPaHHUKA,
45 BBIITYKJIBIE U HeBLII;IyKJILIe Bubmmorexa [{OK
. https://m.edsoo.ru/2d24e873
MHOTOI'paHHUKH; Pa3BEPTKA
MHOTOI'paHHHKA
[Ipu3ma: n-yronpHas mpusma; rpaHu u
46 OCHOBaHUS IPU3MBIL; IIpsiMasi U bubmmorexa [IOK
HaKJIOHHAs IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TI0JIHAs IOBEPXHOCTb MPU3MBI
47 [Tapannenenunen, npsMOYTOJbHBIN bubmotexa [JOK

mapauiCJICIuIea u €ro CBOICTBA

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




[Inpamuaa: n-yroapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMMUJIBI;

48 O0okoBa OJIHAsI TTOBEPXHOC bu6mmorexa [IOK
Bas M IOJIHAs TOBEPXHOCTH
P . https://m.edsoo.ru/fblcd0a5
MUpaMU/IbL; TpaBUJIbHASA U yceuEHHAS
nupaMuIa
[IpaBuUIEHBIE MHOTOT pPAHHUKH:
MOHATHE MPABUILHOTO

49 MHOI'OTpaHHMKA; IPAaBUJIbHAS TPU3MaA bu6mmoreka [JOK
Y IpaBUJIbHAS MPAMUA; TPABUIIbHAS https://m.edso0.ru/074c8865
TpeyroJibHasi MUpamMuia u
MPaBUJIBHBINA TETPAdIP; KyO
IIpencraBnenue o0 npaBUIbHBIX

bubmioreka [IOK
50 MHOT'OTpaHHUKAaX: OKTa’Ip,
https://m.edsoo.ru/a0fddSbf
JIOJIEKa3Ip U UKOCAdIP.
CummMeTpusi B MPOCTPAHCTBE:
CUMMETPHS OTHOCUTEILHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIE€MEHTHI bu6moreka [JOK
CUMMETPUU B TUPAMULAX, https://m.edsoo.ru/b9e777d9
napajuiesienumnenax, NpaBuIbHbIX
MHOTOT'PaHHHKAX
Beruucnenue 31eMeHTOB

N bu6moreka [JOK
52 MHOI'OTPaHHUKOB: péOpa, TMaroHaiu,
https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU NPAMOM
N bu6moreka [JOK
53 MPU3MBI, TUIOIAb OCHOBAHUMH,
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM MTOBEPXHOCTH
MPSIMOU MPU3MBI
54 [Tnomaas 60KOBOI MOBEPXHOCTH U bu6mmoreka [JOK




ITOBEPXHOCTH ITPABUIIBHON

MUpaMUJibl, TEOpeMa O TII0IIAN
OOKOBOM MOBEPXHOCTH yCEUEHHOM

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

MUPaAMUIBI
55 KonTtponbshas paborta o reme bubmmoteka [IOK
"MHororpaHHuKn" https://m.edsoo.ru/a95{5c04
56 [Tonsitue 06 00BEME brbmorexa [OK
https://m.edsoo.ru/7ad0020b
57 O0BEM MUpaMHIbI bubmorera IIOK
https://m.edsoo.ru/235171b3
58 O0BEM MUpPaMHIBI bubmorera IIOK
https://m.edsoo.ru/f47dfefd
59 O06bEM UpaMu bl bubmorexa LIOK
https://m.edsoo.ru/79¢10312
60 O06BEM MUpaMuIbI bubmorexa LIOK
https://m.edsoo.ru/2faadc3f
N bubmoteka IJOK
1
6 OOnEM mpHsMeI https://m.eds00.1u/79853608
. bubmotexa [JOK
62 O0bEm npusM https://m.edsoo.ru/1e053890
63 O0BEM NTPU3MBI bubmorera TIOK
https://m.edsoo.ru/482d3f51
64 Kontponphas pabora o reme bubmuotexa LIOK
"OO0BEMBI MHOTOT PAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o6o0b61IICHUE
65 cHCTeMaTH3allus 3HaHUH. bubmoteka [JOK

[TocTtpoenue ceuenuii B
MHOT'OI'PaHHHUKE

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




[ToBTOpenue, o6o0IIeHNE
cucTeMaTHh3alus 3HaHUH.

66 BeluucneHne pacCTOSHUN: MEXAY | bubmmoreka LIOK
JBYMsI TOYKAMH, OT TOYKH J0 MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J10 TNIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH
67 Htorosas koHTpoJbHas paboTa 1 butmmorexa [IOK
https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, o6o0LIIeHNE
cUCTEMaTHh3aIus 3HaHUM.
Beraucnenue yriioB: Mexa
68 CerI_HI/IBaIOH_[fMI/IC}I Hp}IMI};MI/I, 1 butmmorexa [IOK
. https://m.eds00.1u/56765e¢8b
MEXy IPSIMOH U IJTIOCKOCTHIO,
JIBYT'PaHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSAMU
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Hara nu@poBbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue p
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: neHTp, paauyc,
bu6mmoreka [JOK
1 JMaMeTp; IJIOLIA/Ib IOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
B3aumHoe pacrnionoxenue cepol u
bubmioreka [IOK
2 MJIOCKOCTH; KacaTeIbHasl TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans cheps

3 N3o6pakenue cepsl, mapa Ha 1 bubmmorexa [IOK
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f72
Hunuaapruyeckast TOBEPXHOCTD,

4 o0pa3yrolye HUIUHIPUYECKON 1 bubmotexa [JOK
MMOBEPXHOCTH, OCh ITUIUHAPUYECKON https://m.edso0.1u/6054b8c 1
MOBEPXHOCTH
[umuaap: ocHOBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yroas U och; 1 bubmmorexa [IOK
IUIOIAb OOKOBOU U IOJIHOU https://m.edsoo.ru/1886216
ITOBEPXHOCTH
N300paxeHne NUINHIpA Ha
mockocTu. Pa3BépTka nmummHapa.

bubmioreka [IOK
6 Ceuenust nuiMHpa (IMI0CKOCTHIO, 1
. https://m.edsoo.ru/016e25¢eb
napauieIbHON UITH
MIEePIICHANKYJIIPHON OCH IIUITUHIPA)
7 Konnueckast noBepXHOCTh 1 brbmorexa OK
P ’ https://m.edsoo.ru/c94ba09b




o0pa3yromme KOHUY €CKOr
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOMN MOBEPXHOCTU

Konyc: ocHOBaHMe U BepIInHa,

bu6mmoreka [JOK
8 oOpasyromasi ¥ 0Ch; TJIOMATh
. . https://m.eds00.ru/897dd3b2
OOKOBOI M TIOJHOM MTOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3yIolme u
Y PasyIotl bu6moreka [JOK
9 BBICOTA; OCHOBAHHS U OOKOBas
https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H3o00paxeHne KoHyca Ha
wiockoctu. Pa3BépTka kKoHyca.

10 Ceuenus koHyca (IIJIOCKOCTHIO, bubmuoreka [IOK
napajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MPOXOASIICH uepes3
BEPIIUHY)

1 KomOunanus ten BpalieHus u bubmotexa [JOK
MHOT'OrpaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONUCaHHBIN OKOJIO

12 cdepsl; chepa, BHUCAHHAS B bubmmoreka LIOK
MHOI'OTPAHHUK UJIA B TEJIO https://m.edsoo.ru/0b136158
BpalleHUs

13 [Tonsatre 06 06bEMe. OCHOBHBIE bu6moreka [JOK
CBOICcTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

14 O0BEM IUIMH]IPA, KOHYCA bubmorexa [OK

https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O06bé

BEM WIapa 1 IO b Cchepol https://m.edsoo.r/d189bde2

16 [Tomo6HBIE TENa B TPOCTPAHCTRBE. bubmorexa [OK

https://m.edsoo.ru/810cfleb




CooTHOIIEHUST MEX Y TIIOIAIMU
MOBEpPXHOCTEN, 00bEMaMU
MOTOOHBIX Tell

17 KonrtponpsHas pabora o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha MJI0CKOCTH U B bubmmoteka LIOK
IIPOCTPaHCTBE https://m.edsoo.ru/Scaefclb
19 CrnoxeHue U BBIUMTAaHUE BEKTOPOB butmmorexa [IOK
P https://m.edsoo.ru/23f4f089
bubmioreka [IOK
20 v
MHOAEHIE BeKTOpa Ha JHCIo https://m.edsoo.ru/dee379¢eb
Pa3yioxxenue BekTopa no Tpém
21 HEKOMILTAHAPHBIM II:GKTO TEM bubmmorexa [IOK
P PaM. https:/m.edsoo.ru/a28fd74e
IIpaBuno napaytenenunena
Pemienue 3agad, CBI3aHHBIX C
22 MIPUMEHEHUEM MTPABUII IEUCTBHM C bubmiorexa LIOK
P Pasii A https://m.edsoo.r/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 I I/IpﬂeIHeHI/II/I reOMef HYECKUX ) bubmorexa [OK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpsimoyroinbHas cucrema
24 KOOpJUHAT B IIPOCTPAHCTBE. bubmuorexa LIOK
Koopaunats! Bexropa. [Ipocreitimme https://m.edsoo.ru/48db7058
3a/1auyu B KOOpJAUHATAX
VYroa Mexny BEKTOpamu. bu6imorexa LIOK
25
CkansipHOoe NpOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beryucnenue yriioB Mexay bubmmoreka LIOK

MNpsAMBIMHU U ITIJITOCKOCTAMM

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




KontposnpHas pabora o reme

27 "BekTophl 1 KOOPAUHATHI B 1 bu6mmorexa [IOK
" https://m.edsoo.ru/77c22fcS5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

)3 cucteMaTu3anus 3HaHuil. OCHOBHbIE 1 bubmotexa [JOK
¢burypsl, GpaxkThl, TEOpEeMBbI Kypca https://m.edsoo.ru/1780baSd
TJIAHUMETPUH
[ToBTOpeHue, 00600IICHE U

29 cucremMaTu3anus 3HaHuii. OCHOBHBIE | bubmuotexa [JOK
¢Gurypsl, GpaxkThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
MJIAHUMETPUH
[ToBTOpEHUE, 0000IICHHUE U

30 cUCTeMaTH3allus 3HaHWI. 3a1aun | bubmoteka [JOK
IUIAHUMETPUU U METOMBI UX https://m.edsoo.ru/7491efe0
pelieHust
[ToBTOpeHue, 0600IICHNE 1

31 cUCTeMaTH3alus 3HaHUM. 3agauu ] bubmotexa [JOK
IUIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
pelIeHust
[ToBTOpEHUE, 0000IICHNE 1

1 cucteMaTtu3anus 3HaHuH. OCHOBHBIC | bubmotexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

33 Htorosas KOHTpoJbHas paboTa 1 bu6mmorexa [IOK

https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEHUE, 000OIICHHUE 1 1 bubmmorexa [IOK

cucTeMaTu3anusa 3HaHuu https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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