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MNOSCHUTEJBHAS 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «l'eomerpus» 0a30BOro YpoBHS I 00y4arOIIuXCs
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CPEeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO 0Opa30BaHUSI.
Peanuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJICHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH OOYJaIOLTIXCSI.

HEJIU N3YUYEHUSA YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJIEHa NPAKTUYECKONH 3HAYMMOCTBIO METANPEAMETHBIX U TNPEIMETHBIX PE3YJIbTAaTOB
00y4YeHHsI TCOMETPUH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHS OOy4aroImuxcs, (OPMHUPOBAHUS
(YHKIMOHATIBHON MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCLUIUIMH.
PazButne y oOydaromuxcsi NMPaBHJIBHBIX TPEICTABICHUH O CYIIHOCTH W TMPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIUK, COOTHOIICHUU PEAbHOTO U UCABHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HayK MW poOJiIi MATEMATUYCCKOTO MOACIIHMPOBAHUA B HAYYHOM IIO3HAHHMUW W B IIPAKTUKC
CHocoOCTBYeT (OPMHPOBAHUIO HAyYHOI'O MHPOBO33PCHUS YYAIMXCsl, a TaKKe KavyecTB
MBIIIJIICHUA, H€O6XOIII/IMI)IX IJid aganTalii B COBPEMCHHOM O6IH€CTB€.

['eomerpust sBIsieTCSI OAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO OOIIEro
o0Opa3oBaHMs, TaK Kak 00ECIeYMBAaeT BO3MOXKHOCTh W3YYCHHUS KakK JWCIHILIUH €CTECTBEHHO-
HAYYHOI HaNpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormveckoe MpIUIeHUE, (GopMHUpyeMOe NpU H3yYECHUH OOYYAFOIIMMHUCS TOHSITHHHBIX
OCHOB T'EOMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKJICHUH B XOJIe pEIICHUS
TCOMECTPHUYCCKUX 3aaa4d4, YMCHHC BBIABHUIaTb W OHNPOBCPraTtb THUIIOTE3bl HEIIOCPCACTBCHHO
UCTIOJIB3YIOTCS TIPU PEIICHUM 3a]ad ©CTECTBEHHO-HAYYHOTO IHMKJIA, B YAaCTHOCTH U3 Kypca
buzuku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPacT CYIIECTBEHHYKO pOJb BO BCEX
o0macTsaX JesTedbHOCTH 4YeioBeka. OpHEeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOUMOE YCIIOBHE €ro COLMUAIbHOTO OBITHS, (opMa OTPAKEHUS OKPYKAIOIIETo MHpA,
YCJI0BUEC YCHI€uIHoro IIO3HAHUA n AKTUBHOTI'O Hpeo6pa303aHI/I${ ﬂeﬁCTBHTeHBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAUHSET pa3Hble BUbI Y4eOHOM U TPYIOBOI
JACATCIIbHOCTH, ABJIACTCA OAHUM H3 HpO(l)eCCI/IOHaJ'II)HO BAXXHBIX KAa4YCCTB, MMOOTOMY aKTYyaJIbHa
3ama4a GOpMHUPOBaHUS y OOYYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHUIHOCTHU
06pa3H0r0 MBIIIJICHUSA — CYIIECTBCHHOI'O KOMIIOHCHTAa B IOAIOTOBKE K HpaKTHHeCKOﬁ
JESITEILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Llens ocBOEHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE O0yUEHHUsI
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYyJArOMIMXCS 4Yepe3 olecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I N HUCIOJIB30BAHUA CHCTCMATHYCCKUX T'COMETPUUCCKHUX 3HAaHUU U
NIeicTBUi, cienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOIOJIKEHHST 00pa30BaHUs IO
CIICHHUAJIBHOCTAM, HE CBA3AHHBIM C IIPUKJIAAHBIM UCITIOJIb30BaAHUEM I'COMCTPHHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HAu€Ha IS OO0YyYaroIIuXCs
Cpe}lHeﬁ IIKOJIbI, H€ HWCHBITBIBABIINX 3HAYHUTCIIbHBIX San}II[HeHI/II\/'I Ha YpPOBHE€ OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJIKHBI OCBOUTH
06HH/Ie MAaTEMAaTUYCCKHUE YMCHUS, CBA3AHHBIC CO CHCHI/I(i)I/IKOI\/II reoMETpruu U HeO6XOI[I/IMBIe JJIA
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO
OoJsiee TIIyOOKO, €CTM B JTAJBHEHUINIEM BO3HHKHET HEOOXOJIMMOCTh B TEOMETPHYCCKHUX 3HAHUSIX B
npohecCHOHANBEHOM NeSTENLHOCTH.



JlocTrkeHue eI OCBOCHHUS IIPOrpaMMBbl 00ECIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:
dbopMupoBaHUE MPEJCTABICHUS O T'€OMETPUU KaK YacTH MUPOBOH KyJIbTYphl U OCO3HaHUE €&
B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;
dbopMupoBaHUE TMPEACTABICHUS O MHOTOTpAaHHUKAaX M TelaxX BpalleHHs KaK O BaKHEHMIIUX
MaTeMaTUYeCKUX MOJENSAX, [O3BOJISIIOIIMX OMNKCHIBAaTh W K3Yy4aTh pa3HbIEe  SIBJICHHS
OKPY>KaIOIIETr0 MUPA;
dbopMupoBaHHEe YMEHHs paclo3HaBaTh Ha YEpPTekKax, MOJENSIX U B pEAIbHOM MHUPE
MHOTOTPaHHUKH U Tejla BpalleHHUS,;

OBJIAJICHUE METOJaMH PEHICHHs 3aJad Ha MOCTPOCHHS Ha M300pakeHUSX MPOCTPAHCTBEHHBIX
buryp;

dbopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSTHUSMH O MHOTOTPaHHHKaX M Telax
BpallleHUsI U UX OCHOBHBIMH CBONCTBaMU;

OBJIAJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 33/1a4; (DOPMHPOBAHUE YMEHUS MPOBOIUTH
HECJIOKHBIE JIOKa3aTeIbHbIE PACCYKICHHS B X0/I€ PEIICHUS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C
MPAKTUYECKUM CO/ICPKAHHUEM;

Pa3BUTHE WHTEJUICKTYAJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYdYaroIIuXCs, IMO3HABATEIHHOU
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS,

dopmupoBaHne  (OYHKIIMOHAILHOW  TPaMOTHOCTH, PEJICBAHTHOW TCOMETPHUH:  YMCHHE
pacmo3HaBaTh TPOSBICHHUS T'E€OMETPUYCCKHX TOHSTHA, OOBEKTOB W 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYallUAX W MPH HU3yYEHUH APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh WX Ha S3BIKE I'€OMETPUHM M CO3/1aBaTh
FEOMETPUUYECKUE MOJICTH, MPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUN ammapar JUisi pelieHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIE PE3YIbTaThI.

OTnuuuTeNnbHON 0COOCHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUU
B Hayaje €ro u3y4yeHus 3aJad, peEIIaeMbIX Ha YPOBHE WHTYUTHBHOTO TO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBINIJIEHUS, CTUMYJIHUPYET NPOTEKAHHUE HWHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTPEAMETA.

[Ipeanmourenne OTHAETCS HATISTHO-KOHCTPYKTUBHOMY METONy OOYy4YeHHUs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEMl OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOM
NeSATeTbHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEJCTABICHUNW Yy yyalIUxcsi B  Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET PEIIeHHUs 3a/1a4 Ha CO3[JaHUe MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OIMEpPUpPOBAHUE NPOCTPAaHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCA C
OTOpOY Ha HATTSAHOCTh, & ONEPUPOBAHKUE 00PA30M — B YCIOBHUSX OTBJICUEHHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEP KAHMUSI.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMble 1 IJIOCKOCTH B NMPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B MPOCTPAHCTBE». POPMUPOBAHKE JJOTUUECKUX YMEHUN pacipeiesisieTcsl He TOIbKO
Mo COJEp)KaTeIbHbIM JIMHUSAM, HO W MO TojJaM OOyYeHHS Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHusl.

Conepkanre 00pa3oBaHUS, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpaMMBbI, pacipeeIEHHBIM 110 TOaM 00Y4YeHHUSI, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
9TOOBl  OBJAJEHWE TEOMETPHUECKMMU TMOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEILHO M TOCTYIATEIbHO, C COOJIOJCHHEM TMPUHIIUAIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEACTABICHUI 00yJaromnxcs,
pacmpsisi 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBo. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, MapaliebHble U
cKpemuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJIbHbIe IIPSAMBIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IpPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMM; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiime npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumes; NoCTpoeHNe CeYeHu.

[lepneHUKYISpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSAPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSMBbIE NApauIeIbHBIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsAMON NEPHEHAUKYISPHON
IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: Yrojl MEXAY MPSAMOW M IUIOCKOCTHIO; ABYIPAaHHBIM yTOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yroiapHas npusma; rpaHu
U OCHOBaHMUS MPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl M MOJIHAs TIOBEPXHOCTh IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBunbHbIE
MHOIOTPaHHUKU: MOHATHE NMPABUIBHOIO MHOIOI'DAHHUKA; MpaBUJIbHAS IpHU3Ma M IPaBUIIbHAS
NUpaMuJia; MpaBUiIbHAs TPEyroibHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NOpU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMeHTbl CUMMETPUH B MpaMuax, napaieienunenax, IpaBuiIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nquaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUloumaau yceu€éHHol mnupamuibl. [loHsTHE 00 00BEME.
O06BEM nupaMusl, IPU3MBI.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAAIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KIIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konnueckast MmoBepXHOCTb, 0Opa3yrolllue KOHUYECKOH IMOBEPXHOCTH, OChb U BepIIHMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHume M BepIliMHA, oOpasyiolias U OCh; IJIOLIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BHICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.



Cdepa m map: ueHTp, paauyc, IUaMETp; IUIOMIA[b MOBEPXHOCTH cdepbl. B3ammHoe
pacnoyioxkeHue chepsl U MIIOCKOCTH; KacaTenbHas III0CKOCTh K cdepe; Tuiomanab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTh. Pa3BEépTka HUIUMHIpA U KOHYCA.

KomOunanuu Tten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAsT B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHUS.

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ miomaab cepsl.

[Tono6uble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAIIMH IOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust wwiMHIApa (MapauieNbHO U NEPICHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B pocTpancTBe. CoKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenne 3amay, cBsI3aHHBIX ¢ IPUMEHEHHUEM MPABUII JEHCTBHUI C BEKTOPAMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B InpocTtpaHcTBe. KoopamnHarel Bekropa. IIpocreiimue
3aJaud B KOOpIMHATaX. Yroia Mexay BekTopamu. CKalsipHOe NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MeXIy HpsIMBIMH U TIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ IPH
pEIIeHNH T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3VYJIBTATBI
JUYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PpE3yAbTATHl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTBHIO TPAKIAHCKOW TMO3MIMH OOy4Yarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C MX (PYHKIIUSIMH 1 HA3HAYCHUEM.

IHaTpuoTHYecKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kJIaHCKOW MJIGHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHICKOW MaTEMaTHUYE€CKOM WIKOJbI, K HCIOJIb30BAHHUIO ATHUX
TOCTYIKEHUH B IPYTHX HAyKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIYILIEroO.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, PacCyXICHUN; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jInvyHbIX BUIOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPHUMEHATh MaTeMaTH4ecKHe 3HaHUs B HMHTEpecax
3JI0pOBOTO U 0€30macHOro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOAaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JIESATEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; HUHTEPECOM K pPa3IUYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BHIOOP Oynyieil mpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
€caMo00pa30BaHUI0 Ha TMPOTSHKEHWH BCEW JKWM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aga4y MZlTCMElTI/I‘-I@CKOf/i HaHpaBﬂeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

Cq)OpMHpOBaHHOCTBIO BKOHOFHqGCKOfI KYJ'IBTypIaI, IIOHUMAHHUECM BIJIMAHHUA COIIUAJIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpelnbl, OCO3HAHUEM
M100albHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTalMell Ha  MPUMEHEHUE
MaTeMaTHUYECKUX 3HAHUN UIsS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOIeH Cpelbl, TIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPY>KAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHMMaHUEM MAaTeMaTUYeCKOW HAyKH KakK c(epbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/IS[ U 3HAYUMOCTHU IS paSBI/ITI/ISI OUBUIIN3AIINH,
OBJIAJICHUEM S3BIKOM MATEMAaTUKM M MAaTEMAaTHUYECKOM KYJIbTYpOM KaK CpEICTBOM ITO3HAHUSA
MHpA; TOTOBHOCTBIKO OCYIIECTBISATh MPOEKTHYHD W HCCIEIOBATENBCKYIO JESATEIbHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemMaThkay
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAowe20 Mupa,
npUMeHeHUe J102UHeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHUH MEXJy HOHATUAMU; (GOPMYIUPOBATH OIpEAETCHUS MOHITHI; yCTaHABIMUBATh
CYIIECTBEHHBIA MPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsi 0OOOIICHUSI U CPABHEHUS, KPUTCPUU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBAaTH W NPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOPEUUs B (paKTaxX, TaHHBIX,
HAOMIOJICHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU JJIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JeNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPKICHHUH (MPSAMBbIE W OT
MPOTUBHOTO), BBICTpAUBaTh ApPryMEHTAIUIO, TPUBOAWTH MPUMEPbl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pelleHus yuyeOHOW 3alaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIIEHUS,
BBIOMPATh HAN0OJIEE OIXOAAIIHNHA C YIETOM CAaMOCTOSATENBHO BBIICJICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUNH HMHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W IaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEOBAHNE 110 YCTaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBIEHUS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEU
MEXTy 00BEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (QOopMyITUpOBaTh O0OOIIEHUS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOIEHUs!, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3yJlbTaTOB, BHIBOJOB U
000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECcca, a TAKKe BBIIBUTaTh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJIATh ACQUIUTH WH(OpPMALUY, JAaHHBIX, HEOOXOAMMBIX AN OTBETa HA BOMPOC U IS
pellIeHus 3a1a9H;

BBIOMpaTh ~ WMHPOPMAIMIO W3  HWCTOYHWKOB  PA3IMUHBIX  THUIOB,  aHAJIWU3HPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPAa3IMYHBIX BHJIOB W  (GopMm
MPEJICTaBICHHUS,

CTPYKTYpHUPOBAaTh HH(OPMAIIMIO, TPEICTABIATh €€ B Pa3IMUHBIX (PopMax, HLTIOCTPHUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHhusepcanvhvle KOMMyHUKamueHvle Oeticmeus, 06ecnedusarom c@hopmupoeanHoCmsy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.



Oo0menne:
BOCIPUHUMATh U (POPMYIHPOBATh CYKACHHSI B COOTBETCTBUU C YCIOBUSIMU U LIETSIMHU OOILICHUS;
SICHO, TOYHO, TPAMOTHO BBHIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJIYyYCHHBIN pe3ysIbTar;
B XoAe OOCYXJEHHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HALCJICHHBIC HAa MOUCK PELICHHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSIMHU IPYTHX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jiMyuue U CXOJICTBO
NO3HILIMI; B KOPPEKTHOM (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS,
IPEJCTaBIATh PE3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, HCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHuuecTBo:
MOHMMATh W WCIOJh30BaTh MPEUMYIIESCTBA KOMAHIHON W WHIMBUAYaJIbHOW pabOTHI MpH
pemieHMH y4eOHBIX 3a/a4; NPUHUMATh I[€JIb COBMECTHOH JESTEIbHOCTH, IUIAHHUPOBAThH
OpraHM3aII0 COBMECTHOM paboThl, paclpenenarTh BUABI padoT, TOTOBapUBaThCs, OOCYKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHUS HECKOJIBKUX JTFO/ICH;
y4acTBOBaTh B TIpynmoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U HHBIC); BBIMNOJIHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JOPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KpUTepUsaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlCio8bIxX
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:
COCTaBIIATh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ y4éTomM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIBb:
BJIAJICTh HABBIKAMU TIO3HABATEILHOW pEe(IEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHHA W
MBICIIUTENBHBIX  TPOIECCOB, HMX  pPE3YJNbTaTOB; BIAAETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yIbTaTa pelIeHrs MaTeMaTHIeCKOH 3a1auu;
MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PEIICHWW 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
OIICHMBATh COOTBETCTBUE Pe3yNbTaTa LEJIN U YCIOBHIM, OOBSCHATh MPUUYUHBI JOCTHKEHUS UITU
HEJIOCTH)KCHHUSI ~ pPEe3yNbTaTOB  ACSITENbHOCTH, HAXOAWTh  OMMOKY, JaBaTh  OLEHKY
NpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh MOHATHSAMH: TOYKA, MPSAMasi, TUIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CJICICTBHS U3 HHUX IMPU PEIICHUN T€OMETPUICCKHIX
3a1ad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W TEPIEHIAWKYISAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugumupoBars B3anMHOE pacToiI0KeHHE TPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JIBYTPaHHOTO YyTJIa; JIMHEHHBIN YOI ABYTPAHHOTO YIJIa; TpaayCcHast Mepa JBYTPaHHOTO yIiia.

OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, MIPABUILHBIA MHOTOTPAHHHK.

PacriozHaBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (MHpaMuia; MpU3Ma, MPSIMOYTOIbHBIN
napajuiejenumnes, Kyo).



KnaccupumupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS I KiIaccu(UKaLuu
(BBINYKJIBIE W HEBBINYKJIblE MHOTOTPAHHUKHU; IPABUIbHBIE MHOTOIPAaHHHMKH; MpsMbIE U
HAKJIOHHBIE NIPU3MBI, TapaJlIeICIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH PUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Ys METOJL CIIE/I0B.

Crpouth ceueHus: MHOTOIPAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YEePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaum Ha HaxoXJIeHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm WIu
QITOPUTMaM, MPHUMEHSS HM3BECTHbIC AHAIMTHYECKHUE METOJbl NPU PEHICHWH CTaHAapPTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYHUCICHUE PACCTOSHUM MeXAy IBYMsI TOYKAMH, OT TOYKH [0
OPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIUBAIOIIMMUCS MPSMBIMU.

Pemate 3amaun Ha HaxoXJIeHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm WIu
QITOPUTMaM, MPHUMEHSS HM3BECTHbIC AHAIUTHYECKHUE METOJbl NPU PEHICHWH CTaHAapPTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHE YIVIOB MEXIY CKPELIUBAIOIIMMUCS MPSIMBIMH, MEXIY
IPSIMOM U IJIOCKOCTBIO, MEXKY TUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI U IUIOIIAAM [TOBEPXHOCTEH MHOIOIpPaHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIYHMCISATH COOTHOIICHHS MEXIY IUIOMAASIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb HOHSTUSIMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IIJIOCKOCTh
CUMMETPUHU; LIEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

[lpumensaTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
IPENoNaralolliuX HECKOJIBKO IIaroB pEIIeHUs, €ClIM YCJIOBUS IPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsaTh mpocTeilIne HNPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

[TpuBoANTE mHpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U OKU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh MOMyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3MPOBATH pealibHble CUTYallud U
OPUMEHSATh  HM3YYEHHBIE TIOHATHS B  TPOIECCe TMOWCKA  pEIIeHUS  MaTeMaTHYECKH
chopMyIMPOBAaHHOW MPOOIEMbl, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE TI'€OMETPHH,
HCCJIEI0BaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl; penaTb NpakTUYECKUe 3ajaui, CBA3aHHbIE C HAXOXKACHUEM IeOMEeTPUYECKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh TIOHSTHSIMH: LHWIMHIpUYECKas MTOBEPXHOCTb, oOpasyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNIECKOH
MOBEPXHOCTH, KOHYC; CpepryecKasi HOBEpPXHOCTb.

PacnioznaBaTh Tena BpaueHus (LUIMHIDP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTa;
L1apOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIMIAU MOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BITUCAHHBIA B cepy W ONMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK HJIM TEJIO BpPAIIEHUS.

BbuncnsTh COOTHOIIEHMS] MEXAY IUIOMIAIIMU MOBEpXHOCTEH M 00bEMaMu MOJOOHBIX
TeN.
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N300paxkaTh u3ydaemble (GUIypbl OT PYKM M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PHUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATH UH(OPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB U YMHOXCHHUSI BEKTOPA
Ha YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH O0JIAIAfOT.

[TpuMeHSTH MTPaBUIIO TapaJLJICIICIHIITC .

OnepupoBaTb MOHATUSMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojd MEXIy BEKTOPaMH, CKAIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI.

HaxonuTth cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIpPHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpIMHAT.

[TpumensaTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
IPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

Pemrate mpocreiinme reoMeTprueCKUe 3aJaui Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYCCKMX OTHOLICHHA W HAaXOXKICHUE
TCOMECTPUICCKUX BCIWYHH I10 06pa311aM WKW aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbLI IIPU
PCLICHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

IIpuBoauTh mpUMEPB MATEMATHYECKUMX 3aKOHOMEPHOCTEM B IPUPOJIE H IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATh pPEaJbHbIE CUTyalUd H
OPUMEHSTh HM3yYEHHBIE TOHATHS B  MPOIECCe TOHMCKa  PElIeHUs  MaTeMaTUYeCKH
chopMyIUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMUd Ha SI3bIKE TC€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJETH C UCIHOJB30BaHHEM T'€OMETPUUYECKUX TMOHSTUH U TEOpeM,
armapara anre6p1;1; peiaThb MPAKTHYCCKUEC 3aa4u, CBA3AHHBIC C HAXOXICHUECM I'COMETPUUCCKHUX
BEJIMUKH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudposbie)
n/n NporpamMmbl Bcero 0;[ TPOJIBHBIC p6aKanecKne o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
bu6numoreka [IOK
. Baesierue B crepeomeTpHio 10 https://m.edso0.ru/1c209e37
2 [Ipsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexka HOK
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [leprieHANKYISAPHOCTD MPSIMBIX U IIIOCKOCTEH 12 bubmorexa LIOK
PHICHAMIYIAD p https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209e37
bubmnoreka IIOK
> MHororpasHHKH 1 . https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 OOLEME MHOTOTPAHHHUKOR d 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHHMS, PACCTOSHUS U YTJIIbI 4 1 bubmorexa LIOK
p ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTbI padoThI pecypesI
bubmuoreka [JOK
. Tena Bpatieris 12 https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
2 OonEmb Ten ° . https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 7 1 bubmuorexa [JOK
3HAHHI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Hara Kosaun4vecTBO 4acoB JIeKTPOHHbIE
1‘3‘121 [lnan Daxt Tema ypoka Beero Kontpoabnble IIpakTuueckue o6 p:;qlgzg;:)eﬂm e
padoThI padoThI pecypebi
Pazoen 1. Beeoenue 6 cmepeomemputo (10 u)

OcHOBHbIE MOHATHUS CTEPEOMETPHHU:
TOYKa, TpsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna bubnnoreka [JOK

1 n300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc
M300pakeHUS TUIOCKOCTEH, 77cd
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIHbI OTPE3Ka
ITonsTust: mepecekaronyecs bu6mmoreka [IOK

2 IUIOCKOCTH, TTEPECCKAIOIINECS 1 https://m.edsoo.ru/2d8a
npsiMast ¥ IIIOCKOCTh 9c99
ITonsaTHA: nepecekaromuecs bubnuoreka [IOK

3 TUTOCKOCTH, TTEePECEKAIOLTHECS 1 https://m.edsoo.ru/db68
npsiMasi ¥ II0CKOCTh 5e73
3HaKOMCTBO C MHOT'OIpaHHUKaMH, Bubmorexa [OK

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 https://m.eds00.ru/a639
PHUCYHKaX, Ha TPOSKITHOHHBIX 59ed
gepTekax =
HauanbHble cBefieHus 0 KyOe u bubnuoreka [IOK

5 MUpaMujie, UX pa3BEPTKH U MOJICITH. 1 https://m.edsoo.ru/b30d
Ceuennsi MHOTOIpaHHUKOB ff38
HauanbHble cBefieHus 0 KyOe u bubmuoreka [IOK

6 mUpaMHUIe, UX Pa3BEPTKH U MOJIEIIH. 1 https://m.edsoo.ru/3d8ff
Ceuennsi MHOTOIPaHHUKOB d32

7 [TonsiTHE 00 aKCHOMATHUYECKOM 1 bubmuorexa [JOK
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32

IIOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CJICICTBUS U3 HUX

https://m.edsoo.ru/0cc5
cafe

[TonsATne 06 akCHOMaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:

bu6mmoreka [IOK

8 https://m.eds00.ru/239c
AKCHOMBI CTEPEOMETPUH U 8cha
CJIEJICTBHS U3 HUX —
[TonsTue 06 aKCI/IOMaTI/I‘-IeCI'(OM Bubnorexa [IOK
9 TTOCTPOCHHI CTEPCOMETDIH: https://m.eds00.ru/65c6
AKCHOMBI CTEPEOMETPUH U b106
CJIEJICTBHS U3 HUX —
[Tonsitue 06 aKCI/IOMaTI/I‘IeCI.(OM Bubmorexa [IOK
10 HTOCTPOCHHI CTCPCOMETPHH: https://m.edsoo.ru/258f
AKCHOMBI CTEPEOMETPUH U 245
CJICJICTBHS U3 HUX B
Pazoen 2. Ilpamvie u nnockocmu ¢ npocmpancmee. Ilapannenvnocmo npamvix u naockocmeit (12 u)
B3anmnuoe pac.nonox(eHHe MPSIMBIX B Bubnmorexa [IOK
11 TPOCTPAHCTBE: TIEPECCKATOLIMECH, https://m.edso0.ru/1a25
napajieJbHbIE U CKPEIIUBAIOLIUECS 20f6
MpsIMbIE —
[TapamensHOCTh IPSIMBIX U
IJIOCKOCTEN B ITPOCTPAHCTBE: bubnmnorexa [JOK
12 napaJuiebHbIC MPSIMbIC B https://m.edso0.ru/93ad
MIPOCTPAHCTBE; MapaIEIbHOCTh TPEX 36b3
MIPSIMBIX
HapannenLvHocn) MPSIMBIX U ‘ Bubnorexa [TOK
13 TIOCKOCTCH B IPOCTPARCTBE: https://m.edsoo.ru/eeld
[TapamrensHOCTh IPSIMON U 19b9
MIJIOCKOCTH -
VYTIIIBI ¢ COHANpPAaBIEHHBIMU bubmorexa HOK
14 https://m.edso0.ru/9f40

CTOpOHAMU

71b9
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https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9

VYron Mexay npsSMbIMU B

bu6mmoreka [IOK

15 https://m.edsoo.ru/fe73
IIPOCTPAHCTBE 3862
VYron Mexay npsMbIMU B bubmorexa LHOK
16 Ay P https://m.eds00.ru/2935
IIPOCTPAHCTBE 290
n « .. bubnnoreka [HOK
17 APALICIBIOCTD ILIOCKOCTEH: https://m.edsoo.ru/2e18
napaJuieNbHbIE MII0CKOCTH f255
CBoiicTBa mapamieIbHbIX bubmorexa [IOK
18 nap https://m.edsoo.ru/e504
IJI0CKOCTEH 4656
[Ipocreiinie npocTpaHCTBEHHbIE bubnnoreka [JOK
19 (GUrypbl Ha MJIOCKOCTH: TETPAdIP, https://m.edsoo.ru/4a28
Ky0, mapaJuienenumne/ dc02
bu6mmoreka [IOK
20 ITocTpoeHue ceueHmit https://m.edsoo.ru/1d43
4dOf
bu6mmoreka [IOK
21 [TocTpoenue ceueHnit https://m.edsoo.ru/ec26f
esd
Kontponbnas paboTa mo teme Bubnmorexa [IOK
22 Hpsmbie u naockocTH B https://m.edsoo.ru/9a0a
npoctpanctse. [lapamiensHoCTh 9656
IPSIMBIX U MIJIOCKOCTEN" -
Pazoen 3. Ilepnenouxynapuocmep npamoix u naockocmeit (12 u)
IlepnieH IUKYIAPHOCTD NPSIMOU U bubnuoreka [IOK
23 IUTOCKOCTH: TIEPIICHANKYISIPHBIC https://m.edsoo.ru/b19f
IIPsIMBIE B IPOCTPAHCTBE 6as5d
[Ipsimbie mapauiebHbIE U bubmmorexa [IOK
24 p paiel https://m.edsoo.ru/Oacl

NEPpHNCHAUKYIIIPHBIC K IIJIOCKOCTH

1c95
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https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95

[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

25 https://m.edsoo.ru/ba54
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
5966
bu6mmoreka [IOK
26 HpmeK TCPIICHMKYIAPHOCTH https://m.edsoo.ru/f85bf
MPSIMOM M TIOCKOCTHU
c46
[Ipu3Hak nepneHANKYIIPHOCTH BH6H_HOTCKa LOK
27 . https://m.eds00.ru/7916
MPSAIMOM U IJIOCKOCTHU
5d15
28 Teopena o npaoi T
MEePHEHIUKYISIPHON MIJIOCKOCTH B .
5087
29 Teopema o mpamoit hBtPtlgsT/?;eezasg)rﬁ/bdw
MEePIEHIUKYISIPHON MIJIOCKOCTH B .
45f8
30 Teopewa o npaoit Pipsdim edsoo 7418
MEePIEeHIUKYISIPHON MII0CKOCTH E— )
834b
[TepnienuKymsip U HAKJIOHHBIE:
paccTostHUuE OT TOYKHU J0 MIIOCKOCTH, BH6H_HOT6K3 LOK
31 PACCTORHHE OT TIPAMOR 10 https://m.edso0.ru/33c4
MIJIOCKOCTH 77d3
[lepnenauKynsip U HAKIOHHBIE:
paccTostHuE OT TOYKH JI0 IIIOCKOCTH, BH6H_HOTCK3 LOK
32 PACCTOSHHE OT MpAMOT 10 https://m.edsoo.ru/66fef
TIJIOCKOCTH add
[TepnienuKymsip U HAKJIOHHBIE:
bubmuorexa [JOK
33 paccTOAHUE OT TOUKH JI0 IIOCKOCTH, hitps://m.eds00.ru/ash?
paccTostHuE OT MPSMOH 10 b8e3
MIJIOCKOCTH -
34 [lepnieHqUKyIAp U HAKIIOHHBIE: bubnuorexa [IOK

PaCCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

paccTosiHue oT IpsIMOH 10
IJIOCKOCTH

Pa3zoen 4. Yenwvt mexcoy npamoimu u naockocmamu (10 u)

VYTIibl B IPOCTPAHCTBE: YTOJI MEXKAY

22bc

bubmuorexa [JOK

35 . 1 https://m.edso0.ru/6b61
IPSIMOH U TUIOCKOCTBIO b2b4
. N bubnmoreka [JOK
36 AABYrpaHHBIH yroil, JIHHCHHBIH yron 1 https://m.edsoo.ru/5fa0
JBYTPAaHHOTO yIJia b3ce
. N bubnuorexa [JOK
37 HABYTpaHHELR YTOI, THHCHHBIH yrox 1 https://m.edsoo.ru/c7c7
JBYTPaHHOTO yTJia
77ed
[lepneHuKyISPHOCTD MIJIOCKOCTEM: bubnmnoreka [JOK
38 MPU3HAK MEPICHIUKYISIPHOCTH JIBYX 1 https://m.edsoo.ru/ec3e
IUIOCKOCTEH 2da3
[lepneHquKyISPHOCTD MJIOCKOCTEM: bubnnoreka [JOK
39 MPU3HAK MEPICHIUKYIIPHOCTH JBYX 1 https://m.edsoo.ru/ed9e
MJI0CKOCTEH 2a8e
[lepnieHAMKYAAPHOCTD IIOCKOCTEM: bubnunorexa [JOK
40 MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX 1 https://m.edsoo.ru/ba75
TUIOCKOCTEH dc57
bu6nmoreka [JOK
41 Teopema o TpEx mepreHAUKYIsIpax 1 https://m.edsoo.ru/e497
2cdc
bu6nmoreka [JOK
42 Teopema o TpEx mepreHAUKYIsIpax 1 https://m.edso0.ru/5218
8ard
bu6mmorexa [IOK
43 Teopema o TpEX nepneHANKYIApax 1 https://m.edsoo.ru/9f24
6736
44 KonTponbHas paboTa no Temam 1 bubnnorexka [JOK

"[lepneHIMKYISIPHOCTD NPSIMBIX U

https://m.edsoo.ru/5h97
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https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

~ 1

mrockocteil" u "Yriabsl MexIy
IPSIMBIMU U TIOCKOCTSIMU"

Pazoen 5. Muozocpannuxu (11 u)

IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC
OJICMECHTBI MHOI'OI'PaHHHUKA,

1ef3

bu6mmoreka [IOK

45 BBIITYKJIBIC M HEBBIITYKJIbIC https://m.edsoo0.ru/2d24
MHOTOTPaHHUKH; pa3BEPTKa e873
MHOTOTpaHHHUKA
[Tpusma: n-yrompHast 1'1p1/13Ma; rpaHu Bubmorexa LIOK
46 1 OCHOBAHHA TIPH3MBI, TIPAMAsL 1 https://m.edsoo.ru/b4ad
HaAKJIOHHAsI IPU3MBI; OOKOBAs U 63ad
II0JIHAsI TIOBEPXHOCTb MTPU3MBbI -
[Tapamrenenunen, NpsAMOyTOJIbHBII bubmorexa LHOK
47 ’ N https://m.edsoo.ru/8a7b
napajJiesIenuIe]l 1 ero CBOMCTBa
e683
[Mupamuya: N-yroiapHas MupaMuaa,
I'pPaHU U OCHOBaHHE MUPAMMU/IBL; bubnuoreka [IOK
48 OOKOBasI ¥ MOJTHASI TOBEPXHOCTh https://m.edsoo.ru/fblc
MUPaMU/Ibl; IpaBUIIbHAS U doa5
yCeu€HHas nupaMuaa
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHATHE HpaBI/IJ'I'BHOFO Bubmorexa [IOK
49 MHOTOTPATIHIKA, HpasHIIbHaz https://m.edso0.ru/074c
IpU3Ma U MpaBUWIbHAS MUPaMU/IA; 8865
MpaBUJIbHAS TPEYTOJIbHAS MPaMHUTIA -
U TIPAaBUWJIbHBINA TETpasIp; KyO
IIpencrasnenue o MpaBUIBHBIX bubnuoreka [IOK
50 MHOTOTPaHHHUKAX: OKTadIp, https://m.edsoo.ru/a0fd
TOJIEKad P U UKOCAdIP. d5bf
CummeTpus B IpOCTPAHCTBE: bubnmnoreka [JOK
51 CHUMMETPHSI OTHOCUTEIBHO TOYKH, https://m.edsoo.ru/b9e7

HpHMOﬁ, IJIOCKOCTH. DJIEMEHTBI

77d9
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https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

CUMMCTpPHUH B IIMpaMuax,
Inmapajjiejcnmicaax, rnmpaBUJIbHbIX

MHOTOIPaHHUKAX
Beruucnenue sneMeHTOB bu6mmoreka [IOK
52 MHOT'OTPaHHHUKOB: pEOpa, InaroHam, 1 https://m.edsoo.ru/6cdb
YIJIBI ecef
[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM bubmumoreka [IOK
53 [IPHU3MBI, IIOIIA b OCHOBAHHIA, 1 https://m.edso0.ru/37d8
TeopemMa 0 OOKOBOM MOBEPXHOCTH 4157
MPSMOU MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH H
ITIOBEPXHOCTHU ITPABUIILHOMN bubnnorexa [HOK
54 MUPaMUJIBI, TEOPEMA O TUIOIIA K 1 https://m.edso0.ru/5603
OOKOBO¥1 TOBEPXHOCTH YCCUEHHOU e30b
MTUPAMUTBI
Kontponbhas paboTa mo teme bubsmorexa [1OK
55 " " 1 1 https://m.edsoo.ru/a95f
MHororpaHHuKA
5c04
Pazoen 6. O6vémblt mnozozpannuxos (9 u)
bu6mmoreka [IOK
56 [Tonsitre 06 00BEMeE 1 https://m.edsoo.ru/7ad0
020b
bu6mmoreka [IOK
57 OO0BEM nupamMu bl 1 https://m.edsoo.ru/2351
71b3
bu6mmoreka [IOK
58 O0BEM TUpaMUTIBI 1 https://m.edsoo.ru/f47df
efd
bu6mmoreka [IOK
59 O0BEM TUpaMUIBI 1 https://m.edso0.ru/79cl

0312

20



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312

bu6mmoreka [IOK

60 O0BEM nupaMuIbl 1 https://m.edsoo.ru/2faad
c3f
bu6mmoreka [IOK
61 O0BEM TTPU3MBI 1 https://m.edso0.ru/7985
3608
bu6mmoreka [IOK
62 O0BEM TPU3MBI 1 https://m.edsoo.ru/1e05
3890
bubmuorexa [JOK
63 O0BEM MPU3MBI 1 https://m.edsoo.ru/482d
3f51
Kontponbnas paboTa mo teme bubmorexa [IOK
64 " - " 1 1 https://m.edso0.ru/28a6
OO6BEMBI MHOTOTPaHHUKOB
573c
Pazoen 7. I[loemopenue: ceuenusn, paccmoanus u yeiwl (4 u)
[ToBTOpEHME, 0606IIICHIEG Butmorexa LIOK
65 CHCTEMATHSAMIDE SHAMIH. 1 https://m.eds00.ru/098b
[TocTpoeHune ceuenuii B edad
MHOTOTPaHHHUKE -
IToBTOpenue, 0600IIEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Beluncrnenune paccTOsHUN: MEXIY bubnuoreka [IOK
66 JBYMS TOYKAMH, OT TOYKH JI0 1 https://m.edsoo.ru/f779
MPSIMOM, OT TOYKH J0 MJIOCKOCTH, 2ba9
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
bubmuorexa [JOK
67 HToroBast KOHTpOJIbHAsE paboTa 1 1 https://m.edsoo.ru/b914
6bc0
68 [ToBTOpeHue, 06001IIeHNE 1 bu6mmoreka [JOK

cHCTEeMaTH3aINsI 3HAaHUH.

https://m.edso0.ru/5676
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https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

Beluucnenue yrios: Mexay
CKPEILMBAIOIIUMHUCS IPSIMBIMH,
MEXy NMPAMOM U MIOCKOCTBIO,
JBYTPaHHbBIX YIJIOB, YTJIOB MEXKIY
IIJIOCKOCTSIMHU
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11 KJIACC

No I[aTa KoaunuecTBO 4acoB 3,]'[eKTp0HHLIe un(l)po];],]e
I /;1 [Tnan ®dakr Tema ypoka Beero Konrpoabnsie IIpakTuueckue o0pasoBare/ibHbIC
padoThbI padoThbI pecypcnl
Pazoen 1. Tena spawenus (12 u)
) menp: oot noeaocmn |1 Bumitorera LIOK
’ https://m.edsoo.ru/0341bc2b
chepsl
B3anmMHoe pacnionoxxenue cepbl
2 Y TJTIOCKOCTH; KacaTenbHas 1 bu6mmorexa [IOK
IUIOCKOCTH K cdepe; mIomaib https://m.edsoo.ru/bed12a43
cdepsl
3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnoreka [JOK
wiockoctu. CeueHust miapa https://m.edsoo.ru/bc15f712
[unuHapudeckas MOBEPXHOCTD,
4 o0pa3ymolne UIMHIPHIECKOI 1 bu6mmoreka [IOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
WJIHHIPHYECKON TTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
5 MMOBEPXHOCTb, 00pa3yolias 1 och; 1 bubnnorexka [HOK
IUIOIIAAL OOKOBOM U IOJIHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N3o0paxenue muimHapa Ha
IUIOCKOCTH. Pa3BépTka nununapa.
6 Ceuenus nuamHapa (MII0OCKOCTHIO, 1 bubnuoteka [JOK
napaieIbHON Win https://m.edso0.ru/016e25eb
MEPIEHIUKYISIPHON OCH
[UIAH]IPA)
7 Konnueckas noBepXHOCTb, 1 bu6mmoreka [JOK

o0Opa3zyromne KOHHIeCKOU

https://m.edso0.ru/c94ba09b
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https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

ITOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

bubmuorexa [JOK

8 06pa3y}f)maﬂ 11 0Ch; TUIOMAE . https://m.eds00.ru/897dd3b2
OOKOBOH U MMOJIHOW MOBEPXHOCTH

; o o o | B 10K

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TJIOCKOCTBIO, 1 bubnuorexa [JOK
napajIeIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, TIPOXOJISIIIEH yepe3
BEPILKHY)

11 KomOunanwms ten BparieHus u 1 bubnnoreka [JOK
MHOT'OT'PaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMUCAaHHbBIN

12 okoJto cepsr; chepa, BiiricaHHAS 1 bubnuorexa [JOK
B MHOTOTPAaHHHK WU B TEJIO https://m.eds00.ru/0b136158
BpAaIICHUS

Pazoen 2. O6vémot men (5 u)

13 [Tonsitue 06 06BéMe. OCHOBHBIC 1 bu6mmoreka [IOK

CBOMCTBA 0OBEMOB Tl https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK

14 O6BEM tHHApa, KOHyCa . https://m.eds00.ru/5513d87b
" bubnuorexa [JOK

15 OOBEM mapa 1 nomas chepet . https://m.edsoo.ru/d189bde2
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

16 CooTHOILIEHUS MEXKTY 1 bubnmoreka [JOK
TUTONIAIIMH [TOBEPXHOCTEH, https://m.edso0.ru/810cfleb
o0BEMaMH MOJOOHBIX Tel

17 KonrtponbHas pabora no reMmam 1 bubnuoreka [IOK
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https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

"Tena Bpamenus" u "OO0beMbI
Ten"

Pa3zoen 3. Bekmoput u koopounamut 6 npocmpancmee (10 u)

https://m.edso0.ru/4a33a8ab

18 BekTop Ha IJI0CKOCTH U B 1 bubmumoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoXeHne U BhIYMTaHHUE 1 bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/23f4f089
bubmuorexa [JOK
20 YMHOK€eHHEe BEKTOpa Ha YUCIIO0 1 https://m.eds00.ru/dee379h
21 worovmmanapun vesropi, 1 BuGmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napaienenumnena
2 o pann setermite 1 BuGmrorexa LIOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMH
. Koopmmms seeopmi s | Bumorers 110K
P b P https://m.edsoo.ru/d3alfe30
3a1a4y
[IpssMoyronbHas cucrema
24 Koopmarst nextopa. ) BuGmorexa LIOK
pavt pa- https://m.edsoo.ru/48db7058
[Ipocreimue 3anaun B
KOOpJMHaTax
25 Crannpros mposmeseie ) BuGnuotexa [OK
P P a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Beluncnenue yrios Mexy 1 bubmuorexa [IOK
NPSIMBIMH U TUIOCKOCTSIMH https://m.edsoo0.ru/8efbe78e
KonTponbnas pabora no teme
27 "BekTopsl 1 KOOpAMHATHI B 1 1 bubmorexa HOK

IpocTpaHcTBe"
Pazoen 4. Iloemopenue, 0600wenue, cucmemamu3zayus 3nanui (7 u)

https://m.edsoo.ru/77c22fc5
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https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
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https://m.edsoo.ru/77c22fc5

[ToBTOpeHue, 0600mIEeHNEe 1
cucTeMaTHu3alus 3HaHuH.

bubmuoreka [JOK

28 OcHoBHbIE GUTYPBI, HAKTHI, 1 https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IIIaHUMETPUHN
[ToBTOpeHUE, 0600IIEHNE 1

29 cucTeMaTH3allis 3HaHUH. 1 bu6mmoreka [IOK
OcHoBHbIE QUTYpPBI, HAKTHI, https://m.edso0.ru/078cd184
TEOpPEMBI Kypca IUIAaHUMETPUHU
[ToBTOpeHME, 0000IIEHNE U

30 CUCTEMaTHU3alls 3HaHUN. 3a1auun 1 bubnuorexa [JOK
IUTAHUMETPUH U METOBI X https://m.edso0.ru/7491efe0
pelIeHus
[ToBTOpenue, 0600IIEHNE 1

31 cUcTeMAaTH3anus 3HAaHUN. 3a1auun 1 bu6mmoreka [IOK
TUIAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
peleHusI
[ToBTOpEeHME, 0000IIEHNE U

32 cucTeMaTu3anus 3HaHHM. 1 bubnuorexa [JOK
OcHoBHEIE QUTYpPBI, (HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUH

33 HToroBast KOHTpoJIbHASA paboTa 1 ﬁgg:ﬁ;;iii.orﬁlecz Adfe?

34 [ToBTOpEeHue, 06061IeHNE 1 1 bubnnorexka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

26
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=

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
I'eomerpus 10-11 aBt. Atanacsu JI.C. u np., uza. [Ipocsemienue
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
YMK I'eomerpus 10-11 aBt. Atanacsan JI.C. u ap., uzn. [Ipocsemenne
Hunaktuyeckue marepuaisl ['eomerpus 10 u 11 ximro. aBT. Epmiosa B.I1.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

bubnuoreka LIOP, nuadoypok, 32111, Pemy EI'D
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