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COJEP)KAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEN TIPOT'PAMMBI YYEBHOM
TACIATLITAHBI

CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI

YCJIOBUSI PEAJIM3AIIAY YYEBHOM JUCITATLIUHBI
KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCIUATLIAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBbI YYEBHOHN
JUCIUIIVIMHBI COO.01.02MATEMATHUKA

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl
Pabouas mporpamma y4eOHOW AMCHMILIMHBI SIBISETCS YacThIO OCHOBHOW IMpodeccroHalbHOM
o0pa3oBaTenbHOM TporpaMmbl  cpefHero mnpodeccuoHalbHOTO 00pa3zoBaHusl  (IIPOrPaMMBI
MMOATOTOBKH CIEIUAIMCTOB cpenHero 3seHa) B cooTBercTBuH ¢ PI'OC no cnermanpHocTr 44.02.02
IIpenogaBanue B Ha4YaJbHBIX KJIACCAX, BXOJUT B YKPYIHEHHYIO rpynny cnenuanbHocteit CIIO:
44.00.00 Od0pa3oBaHue U MeJArOrHYECKHE HAYKH.

1.2. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl:
001eo0pa3oBaTeIbHbIN UK
Yuebnas aucruminHa CO0.01.02MaTeMaTHKa OTHOCUTCS K 00111€00pa30BaTeIbHOMY KLY
B CTPYKTypE€ OCHOBHOH NpodeccrnoHabHOM 00pa3zoBarenbHOl mporpammel 44.02.02 IpenogaBanue
B HAYaJbHBIX KJaccax.

1.3. Heapb u njiaHupyeMble pe3yJibTAThI OCBOECHUS T CIHIJIMHBI:
Hean:

1) popmupoBaHHE  IIEHTPAIbHBIX  MAaTEMAaTHYECKMX  IOHATHH  (YMCI0,  BEIMYHHA,
reoMeTpuueckas  Qurypa,  mnepemMeHHas, BEPOATHOCTb,  (QYHKIMSA),  OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTh M MTEPCIICKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUs 00YIAFOIIHXCS;

2) MOABCACHUC Yy4YaIIUXCA Ha JOCTYIIHOM [JII HHUX YPOBHC K OCO3HAHHWIO B3aUMOCBA3U
MAaTe€MaTUK MW OKpYXaromero Mupa, INOHUMAHUC MATCMATHKU KaK 4YaCTH 061116171 KYJIbTYPbI
YEJI0BEYECTRA;

3) pa3BuTHE MHTEUICKTYAJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydaluxcsi, MO3HABATEIbHON
AKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHHM, KPUTUYHOCTH MBILUIEHUS, HHTEpeca K HU3YYEHUIO
MaTEMaTHKHU;

4) dopmupoBanre QyHKIMOHAILHON MAaTEMAaTHYECKOW IPAMOTHOCTH: YMEHHS Paclo3HABaTh
MaTEeMaTHYeCKHUEe ACIEKThl B PEANbHBIX )KM3HEHHBIX CUTYAIUSIX U MPHU H3YyYECHUH APYTUX y4EOHBIX
MPEeIMETOB, TPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (opMynupoBaTh HUX Ha S3bIKE
MaTeMaTUKd M CO3/JaBaThb MATEMAaTUYECKHUE MOJEIU, NPUMEHATh OCBOCHHBIM MaTEMaTHUYECKUU
amrapar il peuieHUs NPAKTUKOOPUEHTHUPOBAHHBIX 3aJlad, WHTEPIPETUPOBATH U OLICHUBATH
MIOJIyYECHHBIE PE3YJIbTATHI.

PaGouas mnporpamMma y4yeOHOM JAMCHMIUIMHBI HAmpaBlIeHAa Ha pa3BUTHE OOLMX U
npodeccuonansubie kommnereHun (OK, I1K)

OK O01. Beibupath cnocoObl pemieHHus 3aqad  NpOoPEeCcCHOHANbHONW  J1€ATEIbHOCTH
IIPUMEHHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM;

OK 02. Hcronb3oBaTh COBPEMEHHBIE CPEACTBA IIOWCKA, AHAIW3a WM HHTEpIpPETaluu
uHpopMaluu, U HHPOPMAIIMOHHbIE TEXHOJIOTMH JJIs BBINOJHEHUS 3a4a4y MpodeccrnoHalbHON
JESTENBHOCTH;

OK 03. TInanupoBaTh U peasnu30BbIBaTh COOCTBEHHOE MPO(PECCHOHANIBHOE U JHUYHOCTHOE
pa3BUTHE, TNPEINPUHUMATENBCKYIO JIEATeNbHOCTh B MpO(ecCHOHATbHOM cdepe, HCHOIb30BaATh
3HaHUS 10 (UHAHCOBOM IPaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYalLlUsX;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U paOOTaTh B KOJUICKTUBE U KOMaH/IE;

OK 05. OcyuiecTBiATh yCTHYIO U IUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYAAPCTBEHHOM S3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOCHHOCTEH COLMAIIBHOTO U KYJIBTYPHOTO KOHTEKCTA;



OK 06. IIposiBIAATh rpaskJaHCKO-NAaTPUOTUUYECKYIO TO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJMLMOHHBIX OOILIEUENIOBEUYECKUX LEHHOCTEH, B TOM 4YHCIE C y4ETOM
FapMOHM3ALMM MEXHAIMOHAIBHBIX M MEXPEIUTHO3HbIX OTHOLIEHUI, IPUMEHATb CTaHIAPThI
aHTUKOPPYIILMOHHOI'O IIOBEACHNUS;

OK 07. CopuelicTBOBaTh COXpPaHEHHUIO OKPYKAIOIIEH Cpeapl, pecypcocOepereHuto,
IPUMEHATH 3HAaHUS 00 U3MEHEHUH KIIMMaTa, MPUHLIUIBI OEpeXIIMBOTO MPOU3BOICTBA, YPPEKTHBHO
JIeWCTBOBATh B UPE3BBIYAIHBIX CUTYALIUAX;

OcBoeHne cojep:kaHus yu4eOHOM IUCLUIUIMHBI «MaremaTuka» 00ecrnednBaeT AOCTHKEHHE

CTYIEHTAMHU CJIEIYIOIIMNX PE3YIbTaTOB:

IIpeaMeTHBIE PE3YJIbTAThI

1) BJIQJICHHE METONAMU JI0KA3aTelIbCTB, QJITOPUTMAMHM pEIIEHUS 3a1a4; yMEHHE
(GbopMyIMpOBaTh OIpPEIEIICHHUsS,, AaKCHOMbI U T€OPEMbI, IPUMEHATh UX, IPOBOJIUTH JOKA3aTeIbHbIE
pacCyKJIeHHs B XOJ€ peLIeHUs 3a/1a4;

2) YMEHHUE ONEepUpOBaTh MOHATHSAMU: CTENEHb 4YMCIA, JiorapudM uucia; yMEHHE
BBITIOJIHATEH BBIUMCIICHUE 3HAUCHUI M TPe0oOpa30BaHMsl BBRIPAKEHHUH CO CTETICHSMH U JOrapuQMamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKCHHIA;

3) YMEHHE OIIepUpPOBATH MOHSTUAMM: palyoHalbHBbIE, UppalMOHAIIBHBIE,
MoKa3aTebHbIE, CTETIICHHBIE, JIoTapu(MUIECKNEe, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPAaBEHCTBA,
UX CUCTEMBI;

4) YMEHHUE OIEepUPOBaTh MOHATUAMU: (YHKLHUS, HENpepbIBHAA (DYHKIUA, IPOU3BOJHAS,
nepBooOpa3Has, ONPEICIICHHbI MHTErpaj; yMEHHME HAaXOAUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GyHKIWH, UCTIONB3YS CIIPABOYHBIC MaTEPHAJIbI; UCCIEA0BATh B MPOCTEUIINX CIydasx (yHKIUU Ha
MOHOTOHHOCTb, HaXOAWTh HAuOOJbIIME M HAaUMEHbLIME 3HAa4eHUs (YHKIMHA; CTPOUTH IpapuKu
MHOT'OYIEHOB C MCIOJIb30BAaHUEM aIlllapaTa MaTeMAaTHYECKOr0 aHAJIW3a; IPUMEHATH POU3BOIHYIO
IIpU pEUICHUH 33a4 Ha JBUKEHHE; pelaTh NPaKTHKO-OpPUEHTUPOBAHHBIE 33/1a4l HA HAauOOJIbIINE U
HauMEHBIINE 3HAYEHUS, Ha HAXO0XKACHNUE ITyTH, CKOPOCTH U YCKOPEHMUS;

5) YMEHHE OIEepUpOBaTh NOHATUAMU: palUOHaiIbHAs (YHKIUS, IOKa3aTelbHas
¢byHKkuus, creneHHas (QyHKUuUs, Jorapupmuyeckas (QyHKIMS, TPUTOHOMETpUUYECKHE (DYHKIUH,
oOpaTHble (PYHKIMH; YMEHUE CTPOUTH IpadUKU U3y4eHHBbIX (YHKIUI, UCIIOIB30BaTh rpaduku npu
W3Y4YEHUH TPOILIECCOB M 3aBUCUMOCTEH, MpPHU pPEUICHUM 3ajad U3 APYTux y4eOHbIX IPEIMETOB
3aJ]a4d U3 pealbHOM KHU3HM; BBIPAXXaTh (OPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

6) YMEHHE peIlIaTh TEKCTOBBIE 33Ja4M Pa3HbIX TUIIOB (B TOM YMCIIE HAa IPOLEHTHI, JOJIH U
4acTH, Ha JIBI)KEHHUE, padoTy, CTOMMOCTh TOBapOB M YCIIYT, HAJOTH, 33/1a4d U3 00JacTH yIpaBiIeHUS
JUYHBIMU M CEeMEWHBIMU (DMHAHCAMM); COCTABIATH BBIPAXKEHHUS, YPaBHEHUS, HEPABEHCTBA M UX
CHCTEMBI 10 YCJIOBHUIO 33]1auH, UCCIIEI0BATh MOIYYEHHOE PELICHNE U OLIEHUBATh MPaBA0N0J00OHOCTh
pe3ynbTaTOB;

7) YMEHHUE ONepHpOBATh MOHATHIMU: cpeliHee apu(dMeTHUecKoe, MeraHa, Haubobliee
U HauMeHbIllee 3HA4YeHMs, pa3Max, IUCIepCHUs, CTaHJapTHOE OTKJIOHEHHWE YMCIIOBOro Habopa;
YMEHHE U3BIIEKAaTh, HMHTEPIPETUPOBATh HHGPOpPMAIMIO, TMPEACTaBICHHYI0O B TalnMlax, Ha
auarpammax, rpagukax, OTpaXkarollyl0 CBOMCTBA peasibHBIX MPOLIECCOB U SBICHUMN; MPEICTABIAT
MH(OPMALIMIO C TMOMOIIBIO TAaOJIUIl M JTUarpaMM; HCCIe0BaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM
quclie C MPUMEHEHNEM IrpapUuecKuX METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

8) YMEHHUE OIEpUpPOBaTh MOHATUSAMH: CIy4YailHBI ONBIT W CiIydailHoe COOBITHE,
BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C HCHOJIb30BAaHUEM
rpad@UyecKuXx METOJIOB; TPUMEHATh (OPMYNIBI CIOXKEHUS M YMHOXKEHHUS BEpOSTHOCTEH,
KoMOUHaTOpHbIe (DakTbl U (HOpMyYJBl IPU PELICHWH 3a7ay; OLEHUBATh BEPOSTHOCTH pPEaTbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4yallHBIMHU BEIMYMHAMHU; YMEHHE NMPUBOAMUTH NMPUMEPHI MPOSBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) YMEHHE ONEpUpPOBaTh IMOHATUSAMHU: TOUYKA, MpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
IBYTPAHHBIN YroJjl, CKPEIUBAIOIINECS IPSMbIE, TapaUIEIbHOCTD U NEPIEHIUKYIIAPHOCTD MPSIMBIX U



IUIOCKOCTEM, yroia MEXKAYy IMpAMBIMH, YIOJ MEXAY MNPSIMOM U IUIOCKOCTBIO, Yol MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMH, PACCTOSHHUE
MEXy IJIOCKOCTSMHU; YMEHHE HCIIOJNIB30BATh MPU PEUICHUU 3a/1ad W3YYCHHBIE (DAKTBI M TEOPEMBI
IJITAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIIETO MHPA;

10) ymeHHe omepupoBaTh MOHATHSIMH: MHOIOIPDAHHHMK, CE€YEHHE MHOIOIPaHHHKA, KYO,
napajuieNienunes, npu3Ma, nupaMmuaa, GUrypa U MOBEPXHOCTh BpAICHUsS, MIJIUHAP, KOHYC, Iap,
cdepa, cedeHus: GUTypsl BpalleHUs, IIIOCKOCTh, Kacaromiasics cepsl, MUIMHIpa, KOHYyca, TUI0MAh
MMOBEPXHOCTH TMHUPAMHUJIBI, TPU3MBI, KOHYCa, UMWJIWHIpA, IUIOmAanb cdepbl, o0beM KyOa,
MPSMOYTOJIBHOTO TapajulelienuIea, NUpaMUibl, NPU3Mbl, UWJIWHIpPA, KOHYyCa, IIapa; YMEHHUE
n300pakaTh MHOTOTPAHHMKHA W TIOBEPXHOCTH BpAICHMS, MX CEUCHHUS OT PYKH, C IOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB M BJEKTPOHHBIX CpPEACTB; YMEHHUE pAacCIlliO3HaBaTh CHUMMETPUIO B
MPOCTPAHCTBE; YMEHUE PACIIO3HABATH IPABUIIBHBIE MHOTOIPAHHUKHU;

11) ymeHHe omepupoBaTh MOHATHIMU: JBH)KCHHE B IIPOCTPAHCTBE, MOJ00HBIC (GUTYpHI B
MIPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHUE IUIOIIA/ICH MOBEPXHOCTEH M 00bEMOB MOJO0OHBIX (HUTYP
MIpY PELICHUH 3a]1a4;

12) yMeHHe BBIYHCIIATH T'€OMETPUYCCKHE BEIMYHMHBI (IJIMHA, Yroj, IJIOIMaib, O0BEM,
TIONIA/Ib IOBEPXHOCTH ), HCIIOJIb3YS U3YICHHBIE (JOPMYITBI U METOIBI;

13) ymeHue onepupoBaTh MOHATUSAMHE: MPAMOYTOJbHAS CHCTEMa KOOPIUHAT, KOOPAMHATHI
TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJSIPHOE MPOU3BEJICHUE, YIOJ MEXKIYy BEKTOpaMHU, CyMMa
BEKTOPOB, TPOU3BEJCHUE BEKTOpAa HA YHCIO, HAXOJUTh C TIOMOIIBIO H3yYCHHBIX (opmyr
KOOPJMHATHI CEPEIMHBI OTPE3KA, PACCTOSIHUE MEXKAY JBYMSI TOUKAMH;

14)  ymenue BBHIOMpATh MOIXOMAIIMN HW3YYCHHBIH METOA JUIS PpEIICHHWS 3a/adu,
pacro3HaBaTh MaTeMaTH4YeCKue (PaKThl 1 MATEMATUICCKHE MOJICIIH B IPUPOIHBIX M OOIMIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHHUE MPUBOJHUTH NMPUMEPHl MATEMATHUYECKUX OTKPBITUNA POCCHMCKOU U
MHUPOBOM MaTEMAaTUYECKON HAYKH.

MeranpeaMeTHblie pe3yabTaThl
1) ocBOCHHBIE O0YYAIOIIMMHUCS MEXKIIPEIMETHBIC MOHATUS M YHUBEpPCAJIbHbIC ydeOHBbIC NeHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATHBHbIE);

2) CITOCOOHOCTh WX HCIIOJIB30BaHUS B IMO3HABATEIBHOU U COLIMAJIbHOM MMPAKTHUKE, TOTOBHOCTH K
CaMOCTOATCIIBHOMY IINIAHUPOBAHUIO U OCYHICCTBJIICHUIO yqe6H0171 ACATCIIbBHOCTH, OpTraHHU3allun
yqe6H0ro COTPpYAHHUYCCTBA C NCAArOrM4C€CKUMU pa6OTHI/IKaMI/I U CBCpPCTHUKAMHU, K YYACTHIO B
MMOCTPOCHUHU HHHHBHZ{yaHBHOﬁ O6p330BaTeJ'IBHOI71 TPACKTOPUH; 3) OBJIaICHHUC HaBBIKaMH yqe6H0-
HCCHGHOB&TCHLCKOﬁ, HpOGKTHOfI 1 COIMAJIbHOM I€ATEIbHOCTH.

JINYHOCTHBIE PEe3VJbTAThI

1) oco3HaHKe 00YYAIOIIUMUCS POCCUIICKOI MpakJaHCKOW UICHTUIHOCTH;

2) TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIEHOCTH U CAMOOTIPEICIICHHIO;

3) HanMyue MOTHBALUH K O0YYECHUIO M JIMYHOCTHOMY Pa3BUTHIO;

4) ueneHanpaBJIeHHOE pa3BUTHE BHYTpPEHHEM MO3ULIUU JUYHOCTH Ha OCHOBE
JTyXOBHOHPABCTBEHHBIX IIEHHOCTEN HapojaoB Poccuiickoit ®denepanuu, HCTOPUUYECKUX U
HaIlMOHAJIbHO-KYJIbTYPHBIX Tpaaului, dbopMupoBanue CUCTEMBbI 3HAYUMBIX
LIEHHOCTHOCMBICJIOBBIX YCTAaHOBOK, AHTUKOPPYIIMOHHOIO MHPOBO33PEHHUS, IMPABOCO3HAHUS,
9KOJIOTMYECKOM KYJIbTYphl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE MJIaHbI

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI



2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

Ounas popma 3aounas popma
o0y4eHus o0y4eHus

O0bem o0pa3oBaTeIbHOI POrpaMMbl Y4eOHOI 174 174
AUCHUILINHBI
B T.4. B JopMe NPaKTHYECKOH MOATOTOBKH
BT. U.:

12
TeopeTudeckoe o0ydeHue
MPAKTHUYECKHUE 3aHATUS 156
ITpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME
(MpUKIAIHON MOAYJIb)
BT. U..
TEeOpeTudecKoe o0ydyeHue
MPAKTUYECKHUE 3aHATHS

1

KOHTpOJIbHas paboTa

158
CamocrositenpHas padbora
Kouncyabranuu
IIpomexyTouHasi arrecTanus (3K3aMeH) 18 4




2.2 TemaTH4yeCKHUii TJIaH U coJep:KaHue YUeOHOH TUCHUNIMHBI 04HOH GopMBbI 00yUeHH st

Conep:kanue yueOHOro MaTepuasia (OCHOBHOE U

O0beM yacoB

HaumeHnoBanue npo¢eccuoHATbLHOOPUEHTUPOBAHHOE), JIA0OPATOPHBIE M MPAKTHYECKHE dopmupyeMblie
pa3aesioB U TeM 3aHATHA, IPUKJIATHON 1;‘;;‘::?_‘;:;: KOMIIeTCHIIM U
MOAYJb (IPH HAJIMYMH)
1 2 3 4
Ocnoenoe cooepicanue
Paznen 1. IloBTOopeHuHe 10
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Conepxanue
Lenpb u 3ala44 | [lenp v 3aJa4¥ MaTEMaTUKU ITPU OCBOEHUH CIIEUAIIbHOCTH. 2
MaTCMAaTUKH IIpY | ba3oBble 3HAHUA U YMEHHUS [0 MaTeMaTHKe B IPOGECCHOHAIBHON U B
OCBOCHHH IMOBCEHEBHOU JIESITEIBHOCTH.
CHCHNATBEHOCTH. JlelicTBus HaJ TMOJOXUTEIBHBIMA M OTPUUATEIbHBIMH YHUCIAMH, C
Yucna u BIYMCIICHHUS.
OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSMHU. OK-01, OK-02, OK-
03, OK-04, OK-05,
JleiicTBUS cO cTeneHsAMHU, (DOPMYJITBI COKPAIIEHHOTO YMHOKEHHS. OK-06
B ToM 4mciie NpaKTHYECKUX 3aHATHI
[IpakTuueckoe 3ausatue 1 «/leficTBus co creneHs mMu, Gopmyssl 2
COKpPAILEHHOTO YMHOXKEHU S
Tema 1.2 Conepxanue
IpouenTHEIC [IpocTeie MPOLEHTHI, pa3Hble CIOCOOBI MX BBHIUHCIEHHUS. 2
BEIMHCIICHIS. ¥ PABHCHHA JluneiiHble, KBaJApaTHBIC, IPOOHO-TMHEIHBIC ypaBHEHUS 1 HEPABEHCTBA.
Y HEpABEHCTBA -
JIuneiiHbIe HEPABEHCTBA. 2

Tema 1.3.
[IporieHTHBIE BHIYUCTICHUS
B Mpo¢eCCHOHATHHBIX

IIpodeccnona/IbHO-OPHEHTHPOBAHHOE  COAEpP:KaHHE (CoaeprkaHHue

NPUKJIATHOTO MOYJIs)

HpOCTLIC " CJIOKHBIC ITPOLCHTHI.




3agadax

HpOL[eHTHbIe BBIUUCJICHUA B JCATCIbHOCTU YUUTCIA HAYAJIbHBIX KJIACCOB.

Tema 1.4
Pemrenue 3agau. Bxognoi

Conepxanue

B TOM umciIe NPAKTHYECKUX 3aAHATHI

KOHTPOJIb

[IpakTrueckoe 3ansTre 2 «BhraucieHus U nmpeodpa3oBaHus. Y paBHCHHS U 2

HepaBeHCTBA. ['eomeTpus Ha MIIOCKOCTU
Pazgea 2. Cremenu u 40
KOpPHHU. Crenennas,
NoKa3aTeJbHasA u
Jorapupmmuyeckas
GyHkuun
Tema 2.1 Crenennas | ComepxaHue
(ynkums, ee cBoicTsa. | [TonsTue KOPHS N-OW CTENEeHU U3 JEeHCTBUTENBHOTO yncia. CBONCTBA KOPHSA 2
IIpeoGpasoBanue N-0i1 CTETIECHM.
BRIPIKCHUH € KOPHAMH [IpeoOpa3oBanue UPPATUOHATBHBIX BBIPAKCHHIA.
Noi CTerneHu o y=Vx - 5

YHKIUU WX CBOMCTBA U rpaduKu.

B TOM umciIe IPAKTHYECKUX 3aHATHI

[IpakTuyeckoe 3anstue 3 «Dyakmyn ¥ = VX ux cpoiictsa u rpaduxm» 2
Tema 2.2 CgoiictBa | Conep:kanue OK-01, OK-02, OK-
CTCTICHU C PAIMOHAIBHBIM | [ToHATHE CTETeHH C JTFOOBIM PAIlMOHATBEHBIM [TOKA3aTEIEeM. 2 03, OK-05, OK-07,
¥ ICHCTBUTENIEHBIM CrenenHble QyHKIIMHU, UX CBOMCTBA U TpaUKH. 2 IK 1.4
MOKa3aTeNs MU
Tema 2.3  Pemenue Conepxanue
HppalHOHAIBHBIX PaBHOCWIIBHOCTB UPPALIMOHAIBHBIX YPaBHEHUN. METOIBI UX pPEIICHMUS.
yPaBHEHUH B TOM unc/Ie NPaKTHYECKUX 3aHATHI

[IpakTrueckoe 3anstue 4 «MeTobl pelieHns UppauoOHaIbHBIX 2

YpaBHEHHUI»
Tema 2.4 IlokazarenbHas | CoaepskaHue
(GyHKIMA, €€ CBOWCTBA. | CrereHb C MIPOU3BOJIbHBIM JEHCTBUTENBHBIM ITOKA3aTEIIEM. 2




Iloka3zarenbHbIEe
YpaBHEHUS U HEPABEHCTBA

Omnpenenenue mnokas3aTenbHON (QYHKIMM W ee CBOMcTBAa. 3HAKOMCTBO C

MIPUMEHEHHEM TOKa3aTeIbHON (QYHKIUH.

Pemrenne nmokasaTenbHbIX YPaBHEHMM METOJOM YpPaBHHUBAHUS IIOKa3aTelleH,

METOJIOM BBEJICHUS HOBOM MEPEMEHHOM.

Pemenue nokazarenbHbIX YpaBHEHUH (YHKIIMOHAIBHO-TpaduIeCKUM

METOJIOM

B TOM umciIe NIPAKTHYECKUX 3aAHATHI

HpaKTI/I‘ICCKOC 3aHATHE S5 «Pelenne moka3aTeIbHbIX HEPABCHCTB.»

Tema 2.5 Jlorapudm uucna.
CgoiicTBa

Conep:xkanue

Jlorapudm ymncna. CoiicTa norapudmon. Onepanus Jorapu@MUpOBaHUSI.

Jorapu@mosn
Tema2.6 Conepxanue
Jlorapudmunyeckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA.
(byHKHH’[’U ce [Tonsitue norapudmudeckoro ypaBHeHus. Oneparusi HOTEHIUPOBAHUS.
CBOMCTBA. "
OCHOBHBIE METO/IbI pEUICHUS JTOTapU(PMHUUECKUX YPABHEHUN:
Jlorapudmuueckue

YpaBHCHHS, HCPABCHCTBA

(GyHKIIMOHATBHOTPAPUUECKUA.

OCHOBHBIE  METOJIBI
YPaBHEHUN:

pereHust
METOJI TOTEHIIUPOBAHU.

norapuGMUIEeCKHX

OCHOBHBIE METOIBI
BBEJICHUSI HOBOW TIEPEMEHHOM.

pelieHns JIorapu(pMUYECKUX YpaBHEHUU:

METO

Jlorapugmuueckue HepaBeHCTBA.

B ToM 4mciie NpaAaKTHYECKUX 3aHATHI

Tema 2.7 Jlorapudmsr B
MPUPOJIE U TEXHUKE

[IpakTnueckoe 3aHATUE 6 «Pemenue yYpaBHEHUU W
Jorapu(MUIECKUX HEPABEHCTBY

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAEPKAHME (conepxkanue

NPUKJIATHOTO MOIYJIs1)

[Tpumenenue norapudma. Jlorapupmuueckas npupoae. Ee
crupab B MaTeMaTHYECKUE CBOICTBA.

Jlorapudmsl B mpupoe.

Tema 2.8 Pemenue 3amgauy.

Conepxanue




CrenenHas, CrenenHas, oka3aTenbHast U Jorapupmuyeckast pyHKIHH. 2
HoKa3aTesbHast u B ToM 4unciie NPaKTHYeCKUX 3aHATHIH
norapudmudeckas GyHKIUUH| [IpakTiaeckoe 3ausTie 7 «PelneHne mpocTeifimx 2
yYpaBHEHUN»
Pa3znen 3. 32
OcHoBbI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 3.1 Conep:xkanue
Tpuronomerpuieckue Pannannas wmepa yria. IloBOpOT TOYKM BOKpYr Hadajla KOOpAMHAT. 2
(byHKIHH IPOM3BOIEHOTO Ornpenenenne cuHyca, KOCHHYCa, TAHT€HCA U KOTAHTeHCa.
yria, 4ucia.
3HaKM CUHYCa, KOCUHYCAa, TAHT€HCA U KOTAHT€HCa [0 YETBEPTSM.
OK-01, OK-02, OK-
3aBUCUMOCTb MEX/1Y CUHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTAaHI'€HCOM
OJTHOTO U TOTO XK€ yrJa. 03, OK-04, OK-05,
IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE  coJdepakaHue (coaepakaHue HK 1.7
MPUKJIAJTHOI0 MOIYJIfA)
TpuronomeTpus B pUpoOJIe, MENAULIUHE, APXUTEKTYpE. 2
Tema 3.2  OcHoBubie | Comep:kaHue
TPUTOHOMETPUICCKUE Tpuronomerpudeckue ToxkaecTBa. IIpeobpazoBaHus
ToxectTsa. MPOCTEUIINX TPUTOHOMETPUUYECKHUX BBIPAXKECHHUIA.
CuHYyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YTJIOB OH - 0.
Tema 3.3 Conep:xanue
Tpuronomerpideckue OO6nacte ompefeneHuss ¥ MHOXECTBO 3HAYEHUM TPUTOHOMETPUYECKHX 2
(yHKIMH, X CBOMCTBA M | dhyukimii. YETHOCTb, HEYETHOCTb, MEPHOAMIHOCT TPHUTOHOMETPHUECKHX
rpapuku byHKIUH.
CaoiicTBa U rpaguku GyHKIUHN Y = COS X. 2
CgoiicTBa u rpaduku GyHKIMHA y = sin X. 2
CgoiicTBa u rpaduxu GyHKIMHA y = tg X.
CgoiicTBa u rpaduku GyHKIMH y = ctg X. 2
Cxartue 1 pacTshkeHHe TpaKOB TPUTOHOMETPUUYECKUX (DYHKINH. 2




B ToM 4nciie NpaAKTHYECKHUX 3aHATHH

[Tpaktuyeckoe 3anstue 8 «[IpeobpazoBanue rpagukoB 2
TPUTOHOMETPUUYECKUX (DYHKLIUI»
Tema 3.4 OObpatHbIe Conep:xanue
TPUTOHOMETPUYIECKHUE OO6parnbie Tpuronomerpudeckue GpyHkuun. Mx cBoiicTBa u rpaduxmy.
byHKIIUN
B ToM umciie npakTHYeCKUX 3aHATHI
[Tpaktuyeckoe 3anstue 9 «OO6paTHbIC TPUTOHOMETPUUECKUE (DYHKIMH.» 2
Tema 3.5 Conep:kanue
Tpuronomerpuieckue VYpaBHeHue cos X = a. 2
YpaBHEHMS U HEPaBEHCTBA
YpaBHeH#HeE Sin X = a. 2
VYpaBHeHue tg X = a. 2
VYpaBHeHue ctg X = a. 2
Perienue TpUroHoMeTpHUUECKUX YpaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIIINE
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJSALINECS K KBAaJPAaTHBIM, PellIaeMble
pa3yioKEeHUEM Ha MHOXKUTEIU, OHOPO/IHBIE.
B ToM 4nciie NPpAKTHYECKHUX 3aHATHH
ITpakTueckoe 3ansatue 10 «IIpocreiimme TpUroHOMETpUUECKHE 2
HEpaBEHCTBA»
Tema 3.6 Pemenue 3agau. | Conep:kanue
OCHOBBI  TPUTOHOMETPHH. | [[peobpa3zoBaHKe TPUIOHOMETPHUECCKUX BBIPAXKEHHIT. CBOMCTB (DyHKIHIL. 2
Tpuronomerpuicckue B ToM 4uc/ie NpaKkTHYeCKUX 3aHATHI
byHKIIUN =
[TpakTueckoe 3anstue 11 «lIpocreiimume TpuroHoMeTpuuecKre 2
HEpaBEHCTBA»
Paznen 4. [lpousBoanas u 30
nepBoodopazHas OK-01, OK-03, OK-
byHkumnu 04, OK-06, OK-07
Tema 4.1  Ilonsarue Copepxanue MK 1.7
IIPOU3BOJHON. POPMYIIBI M | [Ipupanienne aprymenta. Ilpupamienne GpyHKIMH. 3a1a4u, TPUBOAIINE K 2

IpaBujia

MOHSTHUIO MPOU3BOIHOM. OnpeieneHne Nporu3BOHOM.
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Qg QepeHIpOBaHUSL

ANTOpPUTM OTBICKaHUS IPOU3BOAHON. DopMyInbl AudGEepeHIINPOBAHHUS.
[TpaBuna nuddepeHmpoBaHusl.

Tema 4.2 Tlonstue o
HEMPEPHIBHOCTU (PYHKIIUHU.
Mertox nHTEpBANIOB

Conep:xanue

[Tonstue HenpepwsiBHOH QyHKuuu. CBoicTBa HEMpPEphIBHOW (DYHKIIMH.
CBs3p MEXJYy HENpPEpBIBHOCTBIO M AupdepeHunpyeMocTbio (YHKIHUU B
TOYKE.

B ToM umciie npakTHYeCKUX 3aHATHI

[TpakTrueckoe 3ansTHE 12 «ANrOpUTM pELICHUS] HEPABEHCTB METOJOM
UHTEPBAJIOB

Tema 4.3
['eomeTpuueckuit "
(bu3nIecKuil CMBICI

IIPOU3BOIHOMN

Conep:xanue

['eomMeTpHUYEeCKHii CMBICI MPOU3BOAHON (DYHKIIMH — YTIOBOH KOA(PPUIIHEHT
KacaTeJIbHOH K TpaduKy GYHKIIMU B TOUKE.

VYpaBHeHue KacaTenbHOH K rpaduky (QyHKIHUU. AJITOPUTM COCTaBJICHUS
ypaBHEHHU KacaTenbHOU K rpaduky dyHkimn y=f(x)

Tema 4.4 MOHOTOHHOCTH
¢dbysakun. Touku

IKCTpEMYyMa

Conep:xanue

Bo3pactanne u yOblBaHME (YHKLUMH, COOTBETCTBHE BO3pACTaHUS U
yObIBaHUS (DYHKIIMU 3HAKY IPOU3BOAHOM.

B ToM yucae NMPAKTUYICCKHUX 3aHATHH

HpaKTI/I‘-ICCKOe 3aHsgTue 13 ((33,[[&‘11/1 Ha MAKCUMYM U MUHHUMYM.»

B ToM 4nciie NPpAKTHYECKHUX 3aHATHH

[Tpaktuyeckoe 3ansitHe 14 «AJTOpUTM HCCIAENOBaHMS (QYHKUUU U
MOCTPOEHHUS €€ TpauKa ¢ MOMOILBIO POU3BOTHOIN

Tema 4.5 MHWccnemosanue
(GyHKIMH ¥ TOCTpOEHHE

rpaduKoB

Conep:xanue

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'paKOB.

B ToM unciie NpaKTHYECKUX 3aHATHH

[Tpaktuyeckoe 3anstue 15 «loctpoenue rpagukoB GyHKIIMI»

Tema 4.6 HaubGomnbliee u
HauMEHbIIIEES 3HAYECHUSA

byHKIIUN

Conep:xanue

Haxoxnenne HauboIb111ero 1 HaMMEHbIEro 3Ha4YeHU yHKINH.

HOCTpOCHI/IC Fpa(bI/IKOB C HCIOJIb30BAHUCM allllapata MaTeMaTH4YC€CKOIro
aHajJInu3a.
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Tema 4.7 Haxoxngenue
ONTHUMAJIBHOTO PE3yJbTaTa

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE
MPUKJIATHOTO MOYJIfA)

coJep:xkaHue (coaep:kaHue

C MOMOIIRIO MPOU3BOMHON | Haymenpliee 1 HAUOOIbIICE 3HAUCHUE (DYHKIHH. 2
B IIPAaKTUYECKUX 3a/1a4ax
[TpuMeHeHne pyueMa ONTUMHU3AINH [TPU U3YUYCHUH TEKCTOBBIX 3a/1a4.
Pemienue TekcToBbIX 3a1ay.
Tema 4.8 IlepBooOpasnas | Coaep:kaHue
yHKIHM. Ipasuia O3HakoMJICHHE C TIOHATHEM HHTErpaia ¥ nepBooOpasHoi 11t pyHKIHH 2
HaXO0XACHMS y=f(x).
nepBOOOPa3HBIX Tabauma hopmy 1uist HAXOXKICHHUS MTEPBOOOPa3HbIX. M3yueHne npaBuia
BBIYUCIICHUSI 1€PBOOOPA3HOM.
B TOM uHcJIe IPAKTHYECKUX 3aHATHI
[TpakTuyeckoe 3anarue 16 «PemeHue 3a1a4 Ha cBsI3b IEPBOOOPA3HOM U ee 2
IPOM3BOIHOM, BBIYHMCIICHHE TIEPBOOOPA3HON ISt TaHHON (YHKIIUN
Tema 4.9 [Tnomans | Conep:kanue
KPUBOJMHEHHON 3amaun, MNPHUBOAIIME K TMOHATHIO OIPEISIEHHOrO HHTErpajia — o 2
Tpamneyu. dopmyna | BBIYMCIEHHH  IUIOIIAAM  KPUBOJMHEWHOW  Tpameuuu.  IlonsTue
Hbrotona — JleiiGruma OTpeNeIEHHOTO0 WHTerpana. | eoMeTpudyeckuid W (PU3UUECKUH CMBICIT
omnpeneneHHoro unrerpana. ®opmyna Hetorona— JlelibHuna.
B TOM 4HciIe IPAKTHYECKUX 3aHATHI
[TpakTtryeckoe 3anstue 17 «Pemenne 3a1a4 Ha IpUMEHEHHE UHTErpaa Jyis
BBIUMCIIEHUS (PU3NYECKUX BEIUUMH U IIOMIAAEH»
Tema 4.10 Pewenue 3agau. | Conep:xkanue
HpoussoyHast 1 ®opmynsl u npasuia auddepenuupoBanus. Hanbomnblnee 1 HauMeHblee 2
nepBoodpasHast PYHKUHUH. | sgageHus byHKIHH.
UccnenoBanue GyHKINNA ¢ TOMOIIBIO TTPOU3BOTHOM.
Paznen 5 Ilpamble u 24

MJIOCKOCTH B
MPOCTPAHCTBeE.

Koopaunatbel ¥ BeKTOpHI
B IIPOCTPAHCTBE

Tema 5.1. OcHOBHBIE

Conep:xanue

OK-01, OK-03, OK-
04, OK-07, IIK
1.4
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MOHATUS ~ CTEPEOMETPHHU.
Pacnonoxkenue npsambix U
IJIOCKOCTEN

[Ipeamer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, MIOCKOCTh,
npoctpancTBo). OCHOBHBIE akCHOMBI cTepeoMerpuu. Ilepecekarommecs,
napajuiejbHbIe U CKPEIIUBAIOLIUECS MIPSMBIE.

Yron Mmexay npsMbIMH B NpOCTpaHCTBE. [lepneHIuKyIsIpHOCTb MPSMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.

Tema 5.2.

Conep:xanue

[TapamienpHOCTh  NPSAMBIX,
MPSAMOU U TJIOCKOCTH,

[TapannensHble npsimas U mwiockocts. Onpenenenue. [lpusnak. CpoiicTaa.
[Tapamnensubie mwiockoctu. Onpenenenue. [Ipuznak. ColicTaa.

IIJIOCKOCTEN Terpasnp u ero anementsl. [lapannenenunen u ero snemenTsl. CBolcTBa
IIPOTHUBOIIOJIOKHBIX I'PaHe U aquaroHaier napauenenunena. [locrpoenne
OCHOBHBIX CE€YECHHUH.

Tema 5.3. Conep:kanue

HlepnenmKyIsSpHOCTH Ilepnennukynspasie npsmele. [lapamienbHble nTpsMble, NEPIEHIUKYISIPHBIC

MPSIMBIX, npsIMOM M | ¢ HIOCKOCTHL

MIOCKOCTH, TNIOCKOCTEH

HpI/ISHaK NEPINCHAUKYJIIAPHOCTU HpHMOﬁ H IIIIOCKOCTHU

Tema 5.4. [lepnenaukyssp
u HakioHHas. Teopema o
TpeX MEePICHIUKYIIIpax

Conep:xanue

Ilepnenaukynsip v HaKJIOHHAasA. TeopeMa 0 Tpex NEPHEeHANKYIIApax. Yol
MEXIY NPSMOM U IUIOCKOCTBIO.

Yrois Mexay MI0CKOCTAMU. [leprieHAuKyIspHbIE IIIIOCKOCTH.

PaccTosiHus B IPOCTPAHCTBE.

Tema 5.5. KoopauHatel n
BEKTOPBI B IPOCTPAHCTBE

Conepxanue

JlexapToBbl KOOpAMHATBI B NIPOCTPAHCTBE. BEKTOpbI B IPOCTpPaHCTBE.
CrnoxxeHue W BBIUMTAaHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
CkansipHO€ IPOU3BEJCHNUE BEKTOPOB.

B ToMm yucae NMPAKTUYICCKHUX 3aHATHH

[TpakTueckoe 3ansatue 18 «lIpocreiimme 3a1aun B KOOpAUHATaX»

Tema 5.6. Ilpsameie wu
IJIOCKOCTH B

MPAaKTUYCCKUX 3aaadax

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COeP/KaAHME (COdep/KaHMe
MPHUKJIATHOTO MOYJIs1)

Bzaumnoe PacCIoJIOKCHUE TIPSIMBIX B IIPOCTPAHCTBC. HapaJIJ'ICJIBHOCTB
HpﬂMOI\/II " IIIOCKOCTH, MapalICIIbHOCTD HHOCKOCTCI\/’I, NEPNCHANUKYIAPHOCTD
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IIJIOCKOCTEH.

PacrnonoxeHue npsiMbIX U TJIOCKOCTEHN B OKpY»KaroleM Mupe (IpupoJe, 2
apXUTEKTypE, TEXHUKE).
Pemenuie npakTUKO-OpUEHTUPOBAHHBIX 3a/1a4. 2
Pa3BuTHe MpoCcTpaHCTBEHHOT'O MBILUICHUS YYalIUXCs Ha4aJbHBIX KIacCOB. 2
Tema 5.7 Pemenne 3anau. | Conep:kanue
lIpaMble ¥ TIOCKOCTH, | PacronoxeHue MIPSIMBIX 51 IIJIOCKOCTEN B IIPOCTPAHCTBE.
KOOpZIMHATBL U BEKTOPBL B | [TepnennukynaprocTs M mapalienbHOCTh OPAMBIX M IUIOCKOCTEH. 2
MPOCTpancIBe JlexapTOBbI KOOPIMHATHI B IPOCTPAHCTBE.
Bexkrops! B npoctpanctBe. ClioKeHHE W BRIUMTAHWE BEKTOPOB. Y MHOKEHHUE
BeKTOpa Ha uncno. KoopamHatel BeKTopa.
Paznean 6. 10
MHoOrorpaHHMKH M TeJ1a
BpallleHUus
Tema 6.1 [Ipusma, | Conep:xkanue
napajuieJenuIe/, kyO,| [lpu3sma  (HakioHHas, TpsMas, TpaBHIbHAs) W €€  DIEMEHTHI 2
MUpaMUJIa U UX CEUCHUS [Tapanmnenenunen. CBoicTBa MNPSMOYroJibHOTO mapasuienenumnena. Kyo.
ITupamuna u e€ sneMeHThl. [IpaBunbHas nupamuaa.
Tema 6.2 IlpaBunbHbie| Coaep:kaHue
MHOT'OI'PaHHUKHA B XKW3HU [Tnomane TOBEPXHOCTH MHOTOTpaHHHUKOB. IlpocTeifiine KoMOUHAIMH
MHOTOTPAaHHUKOB. BBIUMCIIEHHE JJIEMEHTOB MPOCTPAHCTBEHHBIX (QUTYD
(p€Opa, nuaronanu, yrisl). [IpaBuabHBIE MHOTOTPAHHUKH. OK-01, OK-04,
Tema 6.3 Copepxanue OK-06, OK-07
Hunnaap, KoHyc, map U uX [Hunuanp, konye, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYrOBOTO 2 IK 1.7.

CCUCHU

AJTUHAPA, TTPSIMOTO KPYrOBOTO KOHYCA.

B ToM 4nciie NpaKTHYECKUX 3aHATHH

[TpakTuueckoe 3anstue 19 «M300pakeHre Tea BpaleHus Ha TNIOCKOCTH.
[IpencraBienue 00 yceu€HHOM KOHYCE»
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B ToM 4nciie NpaAKTHYECKHUX 3aHATHH

[TpakTueckoe 3anstue 20 «CedeHns KoHyca (MapajielbHOE OCHOBaHUIO U 2
OPOXOJIIee 4Yepe3 BEpIIMHY), CEUeHUs IUIMHIpa (MapajulellbHO U
NEepIEHINKYIISIPHO OCH), CeUSHHIX Iapa. Pa3BEépTka MumHApa 1 KOHyca»
Tema 6.4 OO0wvembl u| Conep:xkanue
IUIOIIA/IH TIOBEPXHOCTEH O06Bem mpsMoyrosibHOTO Mapastenenumnena. Oopem kyoa. O6beMbl IPAMO
Te npu3Mbl 1 uuHApa. O6beMbl THpamMuIbl U Koryca. O0beM mapa
Tema 6.5 [Ipumeps! | IlpodeccnoHaTIbHO-OPUEHTHPOBAHHOE  cojiepikaHue (cojep:KaHue
cUMMeTpuii B mpodeccun | HPUKIATHOTO MOIYJIsT)
[TonsiTHie 0 CUMMETPHUH B MPOCTPAHCTBE (LIEHTpaIbHAs, OCEBasi, 3ePKAIbHAA). 2
O0o01IeHrne MpeACcTaBlIeHU O MPaBUIBHBIX MHOTOTPaHHHUKaX (TeTpadp,
KyO, OKTa’Ip, JOJEKadIp, UKOCAIIP).
OcoOennoctu (opMmupoBaHUS TPEACTABICHUNH O CHMMETPHUH Yy JeTei 2
HayYaJIbHBIX KIACCOB.
Tema 6.6 Pemenue 3agau. | Conep:kanue
MHororpaHHUKH H TeNa | OGpeMbl U IUIOIIAAHN TTOBEPXHOCTA MHOTOTPAHHUKOB U TEJ BPALICHUS.
BpaIICHUS
Pazpen 7. DiaeMeHTBI 10
TEeOpUN BEPOSITHOCTEH W
MaTeMaTH4eCKoM
CTATHCTHKHU
Tema 7.1 CoObitue, | Conepxanue yaeOHOrO MaTepuaa
BEPOATHOCTE  COOBITHS. | CoBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOPEMBI O BEPOSTHOCTH CYMMBI 2 OK-02, OK-03,
Cnoxerue 1 YMHOXKCHHUC | ¢0GpiTHii. YCcoBHAs BEpOATHOCTH. 3aBUCHMBIE M HE3aBHCHMEBIE COOBITHSL. OK-05
BEPOSITHOCTEH .
TeopeMbl 0 BEpOSTHOCTH IPOU3BEICHUST COOBITHH.
Tewma 7.2 BeposiTHOCTH B IpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAep:KaHMe (CoAep:KaHHMe
npodeccnoHaTbHBIX NMPUKJIATHOTO MOTYJIS)
3ajJa4Jax OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
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Craructudeckoe omnpeaeneHue BepossTHOCTH. OIeHKa BEPOSITHOCTH
COOBITHS.

MaremMmaTuueckas T'paMOTHOCTb COCTAaBJICHUSA CTAaTUCTUYCCKOM OTYECTHOCTH
YUUTCIII HAYAJIbHBIX KJIACCOB.

Tema 7.3 [luckpernas| Coaep:kanue

CllyJaiHasi BEIMYMHA, Buasl cnydaitapix  BenuuuH. OmnpeneneHue JUCKPETHOM  ciaydalHOM 2

3aKOH €€ paclpeiesICHUs BEJIMYMUHBL. 3aKOH paclpeleeHus] JUCKPETHON ciydailHOW BenuuuHbl. Ee
YHCIJIOBBIE XapaKTEPUCTHUKHU.

Tema 7.4  3amaum Copnepxanue

MaTeMaTH4eCKON CoObITHE, BepOATHOCTh cOOBITUSA. ClOKEHHE M YMHOKEHHE BEPOSTHOCTEH. 2

CTaTUCTHKH. JuckperHas ciydaiiHasi BEJIMYMHA.

DneMeHTbI Teopuun

BEPOATHOCTCH 1| B ToM uncIle IPAKTHYECKUX 3AHATHI

MaTeMaTH4eCKOi

CTaTUCTUKH [TpakTraeckoe 3austue 21 «l[lepBuunas 00pabOTKa CTATHCTHYECKUX 2
JTAHHBIX»

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CIHIIIHHbI 174

CamocrosiTesibHAs padoTa 00y4arOIMIMXCH

IIpomexyTouynas arrecranus (3K3aMeH)

2.3 TemaTnyecKuii IUIaH U cofeprKaHMe Y4eOHON AMCUHUIINHBI 3204HON (POPMBbI 00yUeHH 12
Conepxanue yueOHOro Marepuasa (OCHOBHOE H Kont.p | ®opmup
HaumeHoBaHHe npodeccuoHaILHOOPUEHTHPOBAHHOE), J1a00paTOPHbIE H Jexuns| Camocro yeMble
pa3esioB U TeM NPAaKTHYECKHUE 3aHATHUS, IPUKJIATHOH “YPOK HTZ'];;}TIZH OMIIEeTEHII
MOAYJb (IPH HAJIMYHMH) P —
1 2 3 4
Ocnosnoe cooepircanue
Paznen 1. IloBropenue 8 OK-01,
Kypca MaTeMaTHKH OK-02,
OK-

OCHOBHOM IIIKOJIbBI
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Tema 1.1

Lens u 3a7a4u
MaTEMaTUKU npu
OCBOCHHUU

CIICI[UAJIBHOCTH.

Yucia ¥ BEIYMCIIEHHU.

Conepxanue

HGJIB U 3ala41 MaTCMAaTUuKU IpU OCBOCHHUHU CIICIIUAJIbHOCTHU.
bazoBrie 3Hanus u YMCHHA 110 MaTEMATUKE B HpO(beCCHOHaHBHOﬁ U B
HOBCGI[HCBHOI;'I JACATCIIBHOCTH.

I[ef[CTBHH Haa IMOJOXUTCIbHBIMU W OTPUIATCIbHBIMHU YHCIaMH, C

OOBLIKHOBEHHEBIMH U ACCATUYHBIMU l[pO6$IMI/I.

JleiicTBus co cTeneHsMu, GOopMyJIIbl COKPAIIEHHOTO YMHOKEHUSI.

B Tom umncie NMPaAKTHIECCKHUX 3aHATHIA

[TpakTuaeckoe 3anstue 1 «/leficTBus co creneHs Mu, GopmyIsl
COKpAILIEHHOTO0 YMHOXXEHUS»

Tema 1.2

IIponienTHBIE

BBIYMCIICHHS. Y PaBHEHUS U
HEpPaBEHCTBA

Conepxanue

HpOCTLIe IIPOLCHTLI, PA3HLIC CIIOCOOBI MX BBEIYUCIICHUS.

Jluneiinble, KBaapaTHbIE, APOOHO-IMHENHHbIE YPAaBHEHUS U
HEPABEHCTBA.

JIuHeiitHbIe HEPaBEHCTBA.

Tewma 1.3.
[IpolieHTHBIE BBHIYHCICHUS
B Mpo¢eCCHOHATBHBIX

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE  COJAEPAKAHHE
(comep:xaHue NPUKJIATHOTO MOAYJIS)

HpOCTLIe " CJIOKHBIC ITPOLCHTHI.

3aj1a4ax
HpOHeHTHBIG BBIYUCIICHUA B JCATCIBbHOCTHU YYUTCIA HAYAJIbHBIX
KJIaCCOB.

Tewma 1.4 Conepxanue

Pemenue 3amau. Bxoanoi

B ToM 4mciie NpaAaKTHYECKUX 3aHATHI

03, OK-

04, OK-

05, OK-
06

KOHTPOJIb

[Ipaktnueckoe 3aHsTHe 2 «BplUHCIeHHsT W TpeoOpa3oBaHUS.
YpaBHEHHUs U HEPABEHCTBA. [ eOMETpUS HA INIOCKOCTU»
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Pazgen 2. CreneHu #u

36

KOPHH. Crenennas,
NMoKAa3aTeJIbHase "
Jorapupmmuyeckas
byHkuun
Tema 2.1 Crenennas | Coaeprxkanue
GyHkuMs, ee CBOMCTBA. | [ToHsTHE KOpHS N-OM CTENEHW U3 JIeUCTBUTENbHOrO yncia. CBoMCTBa 2
IIpeobOpasoBanue KOpHS N-OM CTEIEHHU.
BBIPKCHUH € KOPHAMH | 111 006pazoBanne HppaLHOHATLHBIX BHIPAKCHHIL.
NOM CTETNCHU s »
Oyuknun ¥ = ¥X uxX cBOHCTBA U rpaduKH.
B TOM 4nciIe IPaKTHYECKUX 3aHATHI
[TpakTtuyeckoe 3anstue 3 «PyHkuun ¥ = VX UX CBOMCTBA U 2
rpaduKm
Tema 2.2 Caoiicta | Coaepskanue
CTENICHU C palMOHAIBHBIM | [loHsITHE CTENEHH C JIF0OOBIM PAlIMOHAEHBIM TTOKA3aTEIIEM. 2
U ICHCTBUTCIbHBIM Crenennble pyHKINHU, KX CBOMCTBA U TpadUKH.
[IOKa3aTeIsIMU
Tema 2.3 Pemenue Conep:xanue
HppalHOHAIBHBIX PaBHOCHIIBHOCTH UPPALIMOHATIBHBIX YPAaBHEHUN. METObI UX PEILCHHUS.
ypaBHeHHH B TOM unc/e NPaKTHYECKUX 3aHATHI
[TpakTrueckoe 3ansTue 4 «MeToabl pelieHus] UppalMOHAIbHbBIX 2
YPaBHEHUI)
Tema 2.4 TlokaszarenpHas | Conep:kaHue
(ynkims, ee cBoiicTBa. | CremeHs ¢ IIPOU3BOJIBHBIM JICHCTBUTEIIBHBIM ITOKA3aTEIIEM. 2
TlokasarenbHble Onpesienenne MoKa3aTeNbHON QYHKIMKM M €€ CBOMCTBA. 3HAKOMCTBO C 2
YPaBHCHUA 1 HCPABCHCTBA | pyvenenmreM MoKa3aTenbHOM GyHKIHH.
Pemenne moka3aTenbHBIX ypaBHEHHH  METOJIOM  ypaBHUBaHUS 2
NOKa3aTesel, METOJJOM BBEIEHUSI HOBOW NIEPEMEHHOM.
Penrenune nokaszarenbHbIX YpaBHEHUH (YHKIIMOHAIBHO-TPpaQUIECKUM 2

METOIOM

B ToM 4nciie NPpaKTHYECKUX 3aHATHH

OK-01,

OK-02,

OK-

03, OK-

05, OK-
07.
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HpaKTI/ILIeCKOC 3aHATHE 5 «Pelenne moka3aTeIbHbIX HEPABCHCTB.»

Tema 2.5  Jlorapudm
yuciaa. CBouicTBa

Conepxanue

Jlorapudm uncna. CoiicTBa jgorapudmon. Onepanus

J'IOl"apI/I(bMOB J'IOl"apI/I(l)MI/IpOBaHI/IH.
Tema2.6 Conep:xkanue
Jlorapudmuyeckas Jlorapudmuueckas GyHKIHS U €€ CBOKWCTBA.
(byHKHHH’V ce [Tonsitue norapudmudeckoro ypaBHeHus. Onepanusi HOTEHIUPOBAHUS.
CBOMCTBA. =
OCHOBHBIE METO/IbI pEUICHUS JTOTaApU(PMHUUECKUX YPAaBHEHUN:
Jlorapudmuueckue

YpaBHEHUSI, HEPABEHCTBA

(GyHKIIMOHATBHOTPAPUUECKUA.

OCHOBHbBIE  METOJIbI peuieHus JorapuPMHUUECKUX
YPaBHEHHUI: METOJ MOTECHIMPOBAHUS.

OcHOBHBIE METOJBI PEIICHUS JOTapU(PMHUUECKUX YPABHEHHI: METOJ
BBEJICHUSI HOBOM NTEPEMEHHOI.

Jlorapudmuueckrue HEpaBeHCTBA.

B ToM yuc/ie MPaKTHYeCKUX 3aHIATHH

IIpakTueckoe 3aHATHE 6 «Pemienre  ypaBHEHUU W
Jorapu(MUUECKUX HEPABEHCTB)

Tema 2.7 Jlorapudmsr B
NPUPOJIC U TEXHUKE

IIpodeccnonaibHO-OpEHTHPOBAHHOE CO/AePKaAHME (COAep:KaHUe
NMPUKJIAJTHOT0 MOYJIAA)

[Tpumenenue norapudma. Jlorapudpmuueckas npupoge. Ee
CIUpAIb B MaTeMaTH4ECKHE CBOICTBA.

Jlorapudmsl B npupoze.

Tema 2.8 Pemenue 3amaud.
CreneHHas,
MOKa3aTelIbHast u
norapudmuueckas
byHKIIUN

Conep:xkanue

CreneHHas, moka3arenbHasl U JlorapupMudeckas
(GyHKIHU.

B ToM 4mciie NPAKTHYECKUX 3aAHATHI

IIpaxtrueckoe 3anstue 7 «Pemenue npocTenmmx

YpaBHEHHUI»
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Pa3znen 3.

OcHoBBI
TPUTOHOMETPHHU.
Tpuronomerpuyeckue
GyHkumMu

28

Tema 3.1
Tpuronomerpuueckue
(GyHKIHN TPOU3BOIBLHOTO
yria, 4ucla.

Conep:kanue

Panunannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hayajla KOOpAHMHAT.
Onpenenenue cuHyca, KOCUHYCa, TAHI€HCA U KOTaHT€HCA.

3Haku CHHYCA4, KOCMHYCA, TAHTCHCA U KOTAHI'CHCA 10 YCTBCPTAM.

3aBHCUMOCTh MCKAY CHHYCOM, KOCUHYCOM, TAHTCHCOM W KOTAHI'CHCOM
OIHOT'O U TOT'O K€ yrIJia.

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE  COJIEPKAHME
(coaep:kaHue NPUKJIATHOIO MOLYJIA)

Tpuronomerpus B Ipupoie, MEAULIMHE, APXUTEKTYPE. 2
Tema 3.2  OcHoBubie | Conmep:kaHue
TPUTOHOMETPUICCKUE Tpuronomerpuyeckue ToxknectBa. IIpeobpazoBanus
ToxectTsa. MPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKECHMIA.
CuHYyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YTJIOB OH - 0.
Tema 3.3 Conep:xanue
Tpuronomerpideckue OO6nacTh onpeseneHnss U MHOXKECTBO 3HAUYEHUH TPUTOHOMETPHUYECKHX
(yHKIMH, X CBOMCTBA M | dhyHKIMIA. YeEtHOCTS, HEYETHOCTB, IIEPUOTUYHOCTh
rpapuku TPUTOHOMETPUUYECKUX (DYHKIUH.
CgoiicTBa u rpaduku GyHKIMHA y = COS X. 2
CgoiicTBa u rpaduku GyHKIMHA y = sin X. 2
CgoiicTBa u rpaduxu GyHKIMHA y = tg X.
CgoiicTBa u rpaduku GyHKIMH y = ctg X. 2
Cixatue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMA. 2
B ToM 4unciie NpaKTHYECKHUX 3aHATHH
[Tpaktuyeckoe 3austue 8 «[IpeobpazoBanue rpagukos 2

TPUTOHOMETPUUECKUX (PYHKIIHI»

OK-01,

OK-02,

OK-

03, OK-04,
OK-05.
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Tema 3.4 OobpatHbIe Conep:xanue
TPUTOHOMETPUIECKHE OO6parHble Tpuronomerpudeckre GyHkuuu. MIx cBoiCTBa U TpaduKH.
byHKIIUN
B TOM 4Hc/Ie IPAKTHYECKUX 3aHATHH
[TpakTuyeckoe 3anstue 9 «OO6paTHbIE TPUTOHOMETPUUECKUE 2
byHKINN.»
Tema 3.5 Conep:xkanue
Tpuronomerpuieckue VYpaBHeHue cos X = a. 2
YpaBHEHUsI U HEPAaBEHCTBA
YpaBHeH#HE Sin X = a. 2
VYpaBHeHue tg X = a. 2
VYpaBHeHue ctg X = a. 2
Pemienue TpUrOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THUIIOB:
OpOCTEHIINEe TPUTOHOMETPUYECKHUE YPAaBHEHUS, CBOAALIMECS K
KBaJ[paTHBIM, pelllaeMble pa3IokKEeHUEM Ha MHOXHUTEIH, OJJHOPOIHBIE.
B TOM uHcJIe IPAKTHYeCKUX 3aHATHI
[Tpaktuyeckoe 3anstue 10 «[Ipocreiimne TpUroHOMETpHUUECKUE 2
HEPAaBEHCTBA»
Tema 3.6 Pemenue 3anau. | Conep:xkanue
OCHOBBI  TPHTOHOMETPHH. | [Ipeo6pa3zoBaHKE TPUTOHOMETPHUECKUX BBIPAXKEHHI. CBONCTB 2
Tpuronomerpuueckue DyHKIHA.
bynximm B ToM uyHc/Ie NPAKTHYECKHX 3aHITHI
[Tpaktuyeckoe 3anstue 11 «[Ipocreiimne TpUroHOMETpHUUECKUE 2
HEpaBEHCTBA»
Paznen 4. [IpousBoanas u 28
nepsoo0OpasHasi OK-01,
OK-03,
byHkunn OK-
Tema 4.1 Ilonstue Conep:xanue 04, OK-06,
NPOU3BOJHON. POPMYIBI M | [[pupamenne  aprymedTta.  llpupamenme — (QyHKOMH.  3ajaum, OK-07

npaBuiia

MPUBOSAIINE K TOHATHIO TPOU3BOHON. OnpeieieHre mMporu3BOTHOM.
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Qg QepeHIpOBaHUSL

ANTOpPUTM OTBICKaHUS IPOU3BOAHON. DopMyInbl AudGEepeHIINPOBAHHUS.
[TpaBuna nuddepeHmpoBaHusl.

Tema 4.2 Tlonstue o
HEMPEPHIBHOCTU (PYHKIIUHU.
Mertox nHTEpBANIOB

Conep:xanue

[Tonsitue HenpepsiBHOW (yHKIMU. CBOMCTBA HENIPEPHIBHON (DYHKITHH.
CBsI3b MEX/1y HEIIPEPBIBHOCTBIO U U HEpEeHIPYEMOCThIO (DYHKIIMU B
TOYKE.

B ToM umciie npakTHYeCKUX 3aHATHI

[TpakTrueckoe 3ansTHE 12 «ANrOpUTM pELICHUS] HEPABEHCTB METOJOM
UHTEPBAJIOB

Tema 4.3
['eomeTpuueckuit "
(bu3nIecKuil CMBICI

MPOU3BOAHOMN

Conep:xanue

['eomeTpuyeckuii  CMBICT TPOW3BOAHONW (YHKIIMU —  YIJIOBOU
KOX(Q(UITMEHT KacaTeIbHOU K rpaduKy GYHKIIUN B TOUYKE.

VYpaBHeHue KacaTenbHOH K Tpaduky GYHKIHHA.  AJTOPUTM
COCTaBIICHUS YpaBHEHUS KacaTelbHOH K rpaduky pyHkunn y=f(x)

Tema 4.4 MOHOTOHHOCTH
¢bynakun. Touku

JKCTpEeMyMa

Conep:xanue

Bospacranne u yObiBaHue (GYHKIHMH, COOTBETCTBHE BO3pPACTaHUS U
yObIBaHUS (YHKITUHU 3HAKY POU3BOIHOM.

B ToM yucae NMPAKTUYICCKHUX 3aHATHH

HpaKTI/I‘-ICCKOe 3aHsgTue 13 ((33,[[&‘11/1 Ha MAKCUMYM U MUHHUMYM.»

B ToM 4nciie NPpAKTHYECKHUX 3aHATHH

[TpakTuyeckoe 3aHaTue 14 «ANTOPUTM HCCIENOBAaHUS (QYHKIUU U
MOCTPOEHHUS €€ TpauKa ¢ MOMOILBIO POU3BOTHOIN

Tema 4.5 MHWccnemosanue
(GyHKIMN ¥ TOCTpOEHHE

rpaduKoB

Conep:xanue

Hccnenoanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE TparKOB.

B ToM unciie NpaKTHYECKUX 3aHATHH

[Tpaktuyeckoe 3anstue 15 «lloctpoenue rpagukoB GyHKIIMI»

Tema 4.6 HauOosnbpiuee u
HaWuMEHbIIIEE 3HAYECHUSA

Conep:xanue

Haxoxnenne HauboIb111ero 1 HaMMEHbIEro 3Ha4YeHN yHKINH.
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byHKIIUN

[TocTpoenue rpadukoB c HCIIOIb30BaHUEM ammapara
MaTeMaTHUYECKOT0 aHan3a.

Tema 4.7 Haxoxngenue
ONTUMAJILHOTO pPe3yJibTaTa

IIpodeccnonaibHO-OPMEHTHPOBAHHOE  CO/AEPIKAHHE
(coneprkaHue MPUKJIATHOTO MOTYJISA)

C IIOMOUIBIO IIPOU3BOJHOU

Haumensbiiee n Hanbosbiee 3HaueHne QyHKIUU.

B IIPaKTHYECKHUX 3aJadax

HpI/IMeHCHI/Ie ImpueMa ONTUMHU3AIUHA TP U3YYECHUHU TCKCTOBBIX 3a1a4.

Penrenne TekCTOBBIX 3ajaa4.

Tema 4.8 IlepBooOpa3zHas

Conep:xanue

byHKIHIH. [IpaBuna
HAXOXICHUS

O3HaKOMJICHHE C TTOHSITHEM WHTETpasia U IepBOOOpa3HOM IS
bynkun y=f(x).

MepBOOOPA3HBIX

Tabnuua ¢popmy Ui HaXOKIeHUs IepBOOOpa3HbIX. M3ydeHnune
HpaBuIa BEIYMCIICHHS TIEPBOOOPA3HOM.

B ToM Yuc/ie NpaKTHYEeCKUX 3aHATHI

[TpakTuyeckoe 3anstue 16 «Pemenue 3a1ad Ha CBsI3b EpBOOOpa3HON
U €€ IPOM3BOJHOH, BBIYUCIEHHWE [EPBOOOPA3HOW M JaHHOU

byHKIII

Tema 4.9 [Tmontanae

Conep:xanue

KPHUBOJIMHENHON
Tpanenuu. dopmyina
Hrrotona — Jleitbuuiia

3ajaun, TPUBOMASIIME K IMOHATHIO OIPEACICHHOrO0 HHTErpajia — o
BBIYMCIICHUM  IUIONIAAM  KPUBOJMHENHON  Tpameuuu. I[lonstue
onpeAenéHHOro uHTerpana. [eomerpuueckuili M GU3MUECKUNA CMBICI
onpeneneHHoro uuterpaita. opmyna Herotona— JleiiOuuma.

B ToM 4nciie NpaKTHYECKHUX 3aHATHI

ITpakTrueckoe 3anstue 17 «Pemenue 3aqa4 Ha MPUMEHEHUE HHTErPAJIa]
JUTSL BBIYMCTIEHUST PU3NYECKUX BETUYHH U TUIOMIAICi»

Tema 4.10 Pemenue 3agau.

Conep:xanue

IIpounsBoaHas 5|
nepBooOpaszHas pyHKUIUH.

®opmyiel 1 npaBuia Auddepennurposanus. Haubonslinee u
HauMEeHbIlIee 3HaYeHUs PYHKIINU.

HccnenoBanue GyHKIMHA C TOMOIIBIO TPOU3BOAHOM.
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Paznen 5
IIpsimbie H

IUIOCKOCTH B

NPOCTPaHCTBe.

KoopanHatsl U BeKTOPbDI
B IPOCTPAHCTBE

24

Tema 5.1. Ocnosnble | Conep:kanue
IIOHATHA  CTEPCOMETPHH. | [[penmer crepeoMeTpur. OCHOBHbIE MOHATHS (TOYKa, IIpsiMas, 2
Pacrionioxxenye MPsAMBIX M | [ockoCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHHL
ITOCKOCTCH [lepecekaromiuecs, mapajyiesibHbIe U CKPEIIUBAIOIIHUECS MPSIMBbIC.
Yrom wmexny nNpsAMbIMA B IHpOCTpaHCTBE. [leprneHIuKyIspHOCTb 2 OK-01, OK-
npsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI. 03, OK-04,
Tema 5.2. | Conepxkanue OK-07.
HapannenbHOCTs  TPSAMBIX, [JapamienpHble npsMas U miockocTs. Onpenencuue. Ipu3Hax. 2
MPSAMON U TJIOCKOCTH, CBoiicTBa.
IJIOCKOCTEN [TapamnensHbie mwiockoctu. Onpenenenue. [Ipuznak. CpolicTaa.
Terpasagp m ero snementol. [lapannenenunen W €ro 3JIE€MEHTHI.
CaolicTBa [IPOTUBOIIOI0KHBIX rpaHeu 51 JaroHajien
napayuienenunena. Iloctpoenne oCHOBHBIX CEUEHUM.
Tema 5.3. | Conepxanme
HepnenaukynspHOCTE Ilepnenaukynspasle npsmele. [lapamiensHsle TpsaMeIe,
OpAMBIX,  HPIMOM M | pepnenuKyaspHbIE K IIOCKOCTH. 2
THIOCKOCTH, ILIOCKOCTEH [Ipu3Hak nepneHANKYIIPHOCTH OPSIMOM U MIIOCKOCTH
Tema 5.4. Ilepnennuxynsap | Conep:xkanue
W HaKJIOHHAas.
axnonHad. Teopema o [lepnienauKkynsap 1 HaKJIOHHas. Teopema O Tpex MEePIEeHANKYIIpax. 2
TpeX MepreHIUuKYIsIpax .
VYros Mexay NpsMOHN U IUIOCKOCTBIO.
VYron mexay miockocTsamu. [lepneHauKyspHbIE INIOCKOCTH.
PaccTostHus B IpOCTpaHCTBE.
Tema 5.5. Koopmunatel u| Comepxanue 2
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BEKTOPBI B IPOCTPAHCTBE

JlekapToBBI KOOPIMHATHI B MPOCTPAHCTBE. BeKTOpHI B IpocTpaHCTBE.
CrnoxeHue M BbIUUTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO.
CkanspHoe IPOU3BEICHUE BEKTOPOB.

B ToM yuncie NMPAKTUYIECCKUX 3aHATHH

[IpakTnueckoe 3ansarue 18 «IIpocTelire 3a7a4u B KOOPAUHATAX) 2
Tema 5.6. Ilpsmeie u| IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlep:KaHNe (Coldep:KaHue
IJIOCKOCTH B NPHUKJIATHOI0 MO1YJIA)
IPAKTUYECKUX 3a1a49ax B3auMHoe pacnosiokeHue npsiMbIx B mpocTpaHcTse. [lapamiensHOCTh
npsMOit u IJIOCKOCTH, [apauIeIbHOCTD IJIOCKOCTEH,
NEePHEHAUKYISIPHOCTD MIJIOCKOCTEM.
Pacnonoxenne npsAMbIX U INIOCKOCTEN B OKPYKAIOIIEM MUPE 2
(mpupoje, apXUTeKType, TEXHUKE).
Pemienne npakTuKO-OpUEHTUPOBAHHBIX 3a/1a4. 2
PazButHe npocTpaHCTBEHHOTO MBIIIJICHUS YUAITUXCSl HAYAIbHBIX 2
KJIACCOB.
Tema 5.7 Pemenue 3anau. | Cogep:kanue
IIpsMBle M TIOCKOCTH, | PacriofOKeHHE  NPSMBIX M IUIOCKOCTEH B HPOCTPAHCTBE.
KOOpPAMHATBL M BEKTOPEL B | [TennennukyaapHOCTh M NMAPalIEIbHOCTh TNPSMBIX M IUIOCKOCTEH. 2
fpocTparctse JlexapTOBBI KOOPAMHATHI B POCTPAHCTBE.
Bektopel B mnpoctpaHcTBe. ClOXKE€HHE U BBIUUTAHHE BEKTOPOB.
YMHOKEeHUEe BEKTopa Ha yncio. KoopauHaTel BEKTOpa.
Pa3znen 6. 10
MHOrorpaHHUKH M TeJia
BpAallleHUsI
Tema 6.1 IIpusma, | Cogep:xanue
napajieenumne], kyO,| [Ipusma (HakmoHHas, mpsiMasi, TpaBUIbHAasA) HU €€ DIIEMCHTHI. 2

nupaMujia 1 uX CCYCHUA

[Tapamnenenunen. CBolicTBa MPSMOYTOJIBHOIO —IapajljiesIeUIEeaa.
Ky6. [lupamuna u e€ snementsl. [IpaBuibHas nupamujaa.

Tema 6.2 IlpaBuibHBIE

Conep:xanue
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MHOT'OT'paHHUKHA B JKU3HU

[Inomans MoBEpXHOCTH MHOTOrpaHHHUKOB. [IpocTeiimme KoMOMHAITUIH
MHOI'OI'PaHHHUKOB. BeIuKClIEHNE 2J1IEMEHTOB IPOCTPAHCTBEHHBIX (PUTYD
(p€Opa, nuaronanu, yrisl). [IpaBuabHBIE MHOTOTPAHHUKH.

Tema 6.3
[MunuHap, KOHYC, MIap U UX
ceueHus

Conep:kanue

Hunmuanap, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOIO
KpYyroBOr'0 LUJIMH/APA, IPIMOr0 KPYrOBOIO KOHYCA.

B ToM umciie npakTHYeCKUX 3aHATHI

[TpakTueckoe 3anstue 19 «M300pakeHne Ten BpalieHUs Ha
IJIOCKOCTH.

[IpencraBienne 00 yceu€HHOM KOHYCE»

B ToM Yuc/ie NpaKTHYECKUX 3aHATHI

[Tpaktnueckoe 3anstue 20 «CeyeHuss KoHyca (mapajienbHOe
OCHOBAHHUIO U TMPOXOJAIIEe Yepe3 BEPIIMHY), CEUEHHUS IUINHApA
(mapainenbHO U MEepHeHIUKYISIPHO OCH), CeUeHusX mapa. Pa3épTka
HUAJIUHAPA U KOHYCa

Tema 6.4 OO0bembl U
ILJIOIIAIM TOBEPXHOCTEN

TEI

Conep:xkanue

O6vem mpsmMoyrosnbHoro napamienenunena. Oovem kyba. OObembl
npsMOi TpU3Mbl U nWHHApa. OO0BeMBl TUpaMuabl U KoHyca. O0beM
mapa

Tema 6.5  IIpumepsr
CUMMeETpuil B podeccuu

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE  CO/EPIKAHME
(copepxaHue NPUKJIATHOTO MOAYJIST)

[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTpaJIbHasA, OCEBas,
3epKajbHas).

OO6o0mieHne MpeACTaBIEHWH O MPaBWIBHBIX ~ MHOTOTPaHHHKAX
(Terpasap, KyO, OKTadip, NOJAEKAdIP, UKOCAIIP).

OcobeHHoCTH (OPMHUPOBAHUS TMPEICTABICHUI O CUMMETPUHU Y JeTel
HAYaJIbHBIX KJIACCOB.

Tema 6.6 Pemenue 3amau.
MHororpanHuKu U Tena
BpalCHU

Conep:xanue

OO0BbeMbI 1 IIomaau MmoBEPXHOCTU MHOTOI'PAHHHUKOB U TCJI BpallICHUS.

OK-01,
OK-04,
OK-06,
OK-07

26




Pazgen 7. ODaemeHTHI
TeOPUH BEPOSITHOCTEN M

12

MaTeMaTH4YeCcKOu
CTATHUCTUKHU
Tema 7.1 CooOpiTHe, | Comepikanue yueOHOTO MaTepuaia
BEPOATHOCTD COOBITHSL. | COBMECTHBIC M HECOBMECTHBIC COOBITHSL. TeopeMbl 0 BEpOSATHOCTH 2
Croxenne U YMHOXKCHHC | cyyvMpl  coOBITHH.  YCIOBHAs — BEpOATHOCTH.  3aBUCHMBIE U
BepoATHocTer HE3aBHCHUMBIC COOBITHS. TeopeMbl O BEPOSTHOCTH IPOU3BEACHUS
COOBITHH.
Tema 7.2 BeposiTHOCTH B IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE  COAEPKAHME
npodeccHoHATBHBIX (coaep:kaHue MPUKJIATHOIO MOIYJIA)
3aauax OTHOCUTENBHAs 4YacTOTa COOBITHUS, CBOMCTBO €€ YCTONYMBOCTH. 2
OK-02, OK-
Craructuueckoe onpeaeneHrue BepossTHOCTH. OIeHKa BEPOSITHOCTH 2 03, OK-
COOBITHSL. 05
Marematuueckasi [paMOTHOCTh COCTaBJICHUS CTaTUCTUYECKOU 2
OTYETHOCTH yUUTEJISl HAYAJIbHBIX KJIACCOB.
Tema 7.3 [luckpernas| Coaep:kanue
Clly4aiHas BEJIMYHHA, Buapl cnyuaiineix BenuuuH. OmnpeseneHue JAUCKPETHOM CIydaHOU 2
3aKOH ee pachpesiefieHust | BEIMYMHBL 3aKOH pacrpe/eNeHus JUCKPETHON CITy4ailHON BETNYHHBL.
Ee uncnoBbie XapakTepuCTUKH.
Tema 7.4  3amaum Copepxanue
MaTeMaTH4eCcKOn CoObiTHEe, BepoOATHOCTH cOObITHS. ClokeHue U YMHOXKEHHE 2
CTaTUCTHKH. BEpOATHOCTEN. JIUCKpeTHas ciydaiiHas BeJIMYMHA.
DNeMEeHThI TEOpPUH
BEPOATHOCTEH Y| B Tom umciie NpaKTHYeCKUX 3aHATHI
MaTeMaTU4YeCcKon
CTATUCTUKU [Tpaktuueckoe 3anstue 21 «lleppuanas 06paboTKa CTATUCTUYECKHUX 2
JTAHHBIX)
12 174
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HUTOIO:

O0beM 00pa3oBaTeIbHOW MPOrpaMMbl Y4eOHOH TUCIIHIIMHBI 174
Jlexkuuu 12
CamocrosiTesibHast paboTa 00y4aOmMXcs (CAMONMOATOTOBKA K IK3aMeHY) 158
KonTtpoabnas padora 1
4

IIpomexyTounas arrecranus (3K3amMeH)
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3. YCJOBUS PEAJIM3AIIAU ITPOTPAMMBI YYEBHOM JIUCHUTIJINHBI

3.1. Jlns peanmuzauuu mporpamMmbl y4eOHOM AMCHUUIUIMHBI JOJIKHBI OBITH MPEAYyCMOTPEHBI
CJEYIOILINE CIIEHUATIbHBIE TIOMEILIECHHUS:

KaGuneTr MareMaTuku, OCHAIICHHbIN 000pYI0BaHUEM:

- KJIacCHasi JIOCKa, pabouee MECTO MpernojaBaTelis, YYCHHYECKHE CTOJbBI, CTYIbs
TEXHUYECKUMU CPEICTBAMH OOyUEHHUS

- TIK, BuaeonpoexkTop

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl
3.2.1. IleyaTHble U3TAHUSA

1. Maremaruka: anredpa ¥ Havajga MaTeMaTHYECKOrO aHallu3a, reoMeTpus. Anredpa u
Havasia MaTeMaTudeckoro anamusa. 10-11 kimaccel [Tekcrt]: yueOHUK 151 00111e00pa30BaTeIbHbBIX
opranuzanuii: 6a3oBblii U yrinyonéuusiii ypouu / [L. A. Amumos, FO. M. Konsarun, M. B.
TkauéBa u ap.]. - 3-¢ u3a. - Mocksa: [Ipocsemenue, 2019

2. I'eomerpusa. 10-11 k.. yuel. ansa oOmieoOpa3zoBaT. Opr. € MPHJ. Ha DIIEKTPOH.
Hocurene / aBt.: JI. C. AtanacsH, B. @. byry3os, C. b. Kagomues [u np.]. — 3-¢ u31. — Mockaa:
IIpocsemenue, 2014

3. Maremaruka: anrebpa ¥ Hadyaja MaTeMaTHYECKOrO aHajn3a, reoMeTpusi. [ eomeTpusi.
10 xmacc. Yraoyonéuueiii ypoBeHb [Tekct]: yuebHoe mocobme / A. I'. Mepsmsak, . A.
Homuposckuii, B. M. [Tonsikos; nox pegakuueii B. E. ITomgonsckoro. - 2-¢ u3n., crep. - Mocksa:
BenTana-I'pad, 2019

4. Mep3nsk A. I'. Maremaruka: anreOpa ¥ Hayala MaTeMaTHYECKOTO aHalu3a,
reomerpus. ['eomerpus. 11 kmacc. YrmyOnéuseiii yposenb. DDV / AI. Mep3mik, [I.A.
Homuposckuii, B.M. [lonskos. - Mocksa: [Ipocsenienue, 2020

3.2.2. DyeKTpOHHbIC U31aHusl (JIEKTPOHHBIE pecypchl)

1. boromonos, H. B. Matemaruka. Anre6pa u Hadana aHanu3a. bazoBelil ypoBenb: 10—
11 knaccel: yueOHHK ansi cpeaHero obmiero obpasoBanus / H. B. boromonoB. — Mockaa:
UznatensctBo FOpaiit, 2023. — 241 ¢. — (O6meobpazoBatenbubiit uki). — ISBN 978-5-534-

16084-0. — Texkcr: anekrporHbIit // OOpa3oBatenbHas wiardopma Opait [cait]. —

URL.: https://urait.ru/bcode/530391

2.0narckas, H.FO.  Teopuss BeposiTHOCTE W MareMaTH4yecKas CTaTUCTUKA IS
VMHXEHEPHOTEXHUUECKUX HaIlpaBJIeHUH: ydeOHUK U mpakTukyM ais By30B / H. FO. Duarckas, E.
P. Xakumynmua. — Mocksa: U3natensctBo FOpaiit, 2023. — 399 ¢. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-534-02662-7. — Tekcrt: anexTpoHHbIH // Obpa3oBarenbHas miaatgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/511231

3. Poccwmiickas snexTponHas mkouna https://resh.edu.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

ANCIUITINHBI

Dopmupyemoie Pesynomamul 00yuenusn Memoowt ouenku

Komnemenyuu

OK, IIK

OK 01 1) BiajgcHHME METOJAaMU I0OKA3aTEIbCTB, TectupoBanue

OK 02 aIropuTMaMu  pELIeHUs  3aJad;  yMEHHUeE | YCTHBIN onpoc

OK 03 (GopMynupoBaTh OIpENENEHUs, AaKCHOMBl H | MaTeMaTHUeCKHi

OK 04 TEOPEMBI, MIPUMEHSTD ux, POBOANTE | iy

OK 05 JIOKa3aTelIbHbIE PACCYXKACHUS B XOJI€ PEIICHUS

OK 06 3a/au; NunuBunyansHas

OK 07 2) yMEHHE OIEepPHUPOBATH | CAMOCTOATENIbHAs paboTa
TOHATUSIMH: [IpencraBnenue
CTENeHb 4Yucja, Jorapupm dYUCiIa, yMEHHE pE3yJIBTATOR

BBIIIOJIHATH BBIYUCIICHUC 3HAYCHUMN n
npeoOpa3oBaHusl BBIPAKCHUI CO CTEICHSIMHU U
norapudmamuy, npeoOpa3oBaHuUs
JIpOOHOPAIIOHAIEHBIX BBIPAKECHUH;

3) yMEHHUE OIepUPOBAThH
MOHATHUAMU: pallUOHAJIBHBIC, UppAallMOHAJILHBIC,
HIOKa3aTelbHbIC, CTCIICHHBIC,
Jorapu(pMHUUECKUE, TPUTOHOMETPUIECKHE
ypaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMEHHE OIepupoBaTh
HNOHSATHAMU: (QYHKIHSA, HETIpepbIBHAs (QyHKINS,
IPOU3BOJIHAS, IIepPBOOOpa3Hasi, OIpPEIEICHHBIN
HUHTCrpaja; YMCHUC HaxXOJAWUTb IMMPOHU3BOIAHEBIC
JJIEMEHTAPHBIX byHKIUH, HCIIOJIb3YsI
CIIpaBOYHBIC MaTCpHraJIbl; Hucciea10BaTb B
MIPOCTEUIINX ciIy4asx byHKIUN Ha
MOHOTOHHOCTB, HaxXoauThb HauOOJIbIIINE u
HAaUMEHbIINE 3HAYeHUS (QYHKIUM; CTPOUTH
rpagki  MHOTOWICHOB C HCIIOJb30BaHHEM
ammapara MaTeMaTHIEeCKOTO aHaIIN3a;
NPUMEHSTH TPOM3BOIHYIO ITPH PEIICHUH 33/1a4
Ha JBHUXXCHUCE, peuiaTtb IIPaKTUKO-
OpPHEHTHPOBAaHHbIC 3a/aud Ha HaWOOJIBIINE |
HavMEHbIINE 3HAYCHUS, Ha HaXOXKJICHUE ITyTH,
CKOPOCTH M YCKOPEHHS;

5) yMeHue OIIepHpOBAThH
TIOHSTHSIMH:
pauuMoHambHas  (QYHKUMSA,  IOKa3aTeJIbHas
byHKLu, CTETICHHAs byHKIH,
JorapupmMuuecKas byHKIMA,
TPUTOHOMETpUYECKHE  (DYHKIUH, OOpaTHBIE
byHKIINM, yMEHHUe CTPOUTH rpadguku

M3y4EHHBIX (PYHKIIMH, MCIOJIb30BaTh Tpaduku
NIPY W3YYEHHUH MPOIIECCOB U 3aBUCUMOCTEMH, MPH

IPAKTUYECKUX paboT
3amura TBOPUECKUX
pabor 3amuTa
VHIUBHTyJIbHBIX
IPOEKTOB
KonTponbnas padora

BrimmonHenue 3aganuil Ha
9K3aMeHE
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PELICHUHN 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB
M 3aJad W3 PpEAIbHOM JKHU3HU; BBIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX]Ty BETHUYUHAMU;
YMEHHE peIaTh TEKCTOBBIEC 33/1a4H PA3HBIX
TUIOB (B TOM YHCJIE HAa IPOLIEHTHI, 10JIU U
9acTH, Ha JIBKEHHE, pabOTy, CTOMMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH
yIIpaBJICHUS TUYHBIMU ¥ CEMEHHBIMH
(dbuHaHCAMM ),

6) COCTABJISAATh BBIPAKEHHUS, yPAaBHEHHUS,
HEPaBEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3ajiauH,
MCCJIEI0BATh [TOJIy4EHHOE PELICHUE U
OLIEHUBATb MIPABJIONOA00HOCTD PE3YJILTATOB;
YMEHHUE ONepUPOBATH MOHITUSMHU:

cpenHee apu(pMeTHYECKOE, Me/IMaHa,
HauOoJbllee M HAaUMEHbLIIEe 3HAUEHUs, pa3Max,
aucrepens, CTaHJapTHOE OTKJIOHEHHE
YHUCIOBOrO  Habopa, yMEHHE  H3BJIEKaTh,
UHTEPIPETUPOBATH UH(pOpMaLHUIO,
IIPEJCTAaBICHHYIO B Ta0JluIax, Ha AMarpaMmax,
rpaduKax, OTPaKaIOLIYI0 CBONCTBA peasbHbIX
IOpOLECCOB M SABICHUH;  IPEJCTaBIAThH
MHGOPMALIHIO € TOMOIIBIO TaOJIUI] U AUarpamm;
WCCIIEIOBAaTh CTaTUCTHYECKHE JaHHBIE, B TOM
qHcye ¢ MPUMEHEHHEM rpa)uIecKuX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

8) yMeHue onepupoBaTh MOHATHIMU:
CllyyailHbIIl ONBIT M  CilydaifHOe COOBITHE,
BEPOSITHOCTh CIIy4allHOrO COOBITHS; yMEHHE
BBIUUCIIATh BEPOSITHOCTh C HCIOJIb30BaHUEM
rpadMuecKux METOAOB; NMPUMEHATh (OPMYIIBI
CIIO)KEHUsI U  YMHOXXEHHUS  BEpOATHOCTEH,
KOMOMHATOpHblE (akTbl H  (QOpPMYNBI IpH
pelieHNM 3aJad; OLIEHUBAaThb BEPOATHOCTH
peabHbIX COOBITHIA; 3HaKOMCTBO co
Clly4yailHBIMM BEIMYMHAMU; YMEHHE NPUBOIUTH
IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

9) yMeHue onepupoBaTh MOHATHIMU:
TOYKa, TpsMas, IUIOCKOCTh, IPOCTPAHCTBO,
IBYTPAaHHBIN YTOJI, CKPEIINBAIOIINECS TPSMBIE,
MapajyielbHOCTh M TEePIEHAUKYISIPHOCTD
MPSIMBIX M TIOCKOCTEH, YoMl MEXAY MPSMBIMHU,
Yroja MEXAy HpsIMOM M IUIOCKOCTBIO, YTOJI
MEX[y MIOCKOCTSMH, PACCTOSHHE OT TOYKH JI0
TUIOCKOCTH, PACCTOSHUE MEXIYy MPSMBIMH,
paccTossHHE MEXIy IUIOCKOCTSIMH; YMEHHUE
WCTIOJIB30BaTh MPH PEUICHUN 3a/la4 M3y4eHHBIC
GakTel W TEOpPEeMbl IUIAHUMETPUHW; yMEHHE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIErO
MUDA;

10) ymeHHe OmepHUpPOBATH MOHATUSIMH:
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MHOTOTPAaHHHUK, CEYEHHE MHOTOrpaHHHKa, KYO,
napaiesienunesi, npusMa, nupammuaa, Gurypa u
MOBEPXHOCTh BpAILCHHS, IIMIMHAP, KOHYC, IIap,
cdepa, cedeHus: (HUrypbl BpalleHus, MIOCKOCTb,
Kacatomascss  chepbl, [OUIMHIPA, KOHYca,
IUIOIIAJb TIOBEPXHOCTH TMHPAMHJIBL, PU3MBI,
KOHyca, NWIWHApA, IUIomans chepsl, 00beM
KyOa, TNpSAMOYroJpHOrO  Hapajielienuresa,
MUPaMU/Ibl, IPU3MBI, IIIUHAPA, KOHYCa, IIapa;
yMEHHE  HM300pakaTb  MHOTOTPAaHHUKH |
MOBEPXHOCTHU BpAILEHUS, UX CEUYCHHS OT PYKH, C
MOMOIIBI0  YEPTEeXKHBIX  MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMEHHE pPACIO3HAaBATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

11)  ymMeHHe ONepupoOBaTh MOHIATHUIMH:
JBIDKEHUE B MPOCTPAHCTBE, MOIO00HBIE (DUTYPHI
B TPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHUE
TIoMIaIel TOBEPXHOCTEH U 00HEMOB TOI00HBIX
¢buryp npu perieHuu 3aaad;

12)  yMeHHE BBIYHCIATH TEOMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YroJ, IUIOMAIb, O0BEM,
IUIOIIAAb TIOBEPXHOCTH ), UCTIOIB3Ysl U3yYCHHBIC
(GOpMyJIIBI U METO/IBI;

13)  yMeHwHe OnepupoBaTh MOHITHSIMH:
PSIMOYTOJIbHAS cucreMa KOOp/IMHAT,
KOOP/JMHATHl TOYKH, BEKTOP, KOOPIUHATEI
BEKTOpa, CKAISIPHOE TPOM3BEACHUE, YIOJ
MEXIy  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEACHNE BEKTOpPAa Ha YHCJIO; HAXOIUTh C
MOMOIIIBI0 HM3yYEHHBIX (OPMYNI KOOPIUHATHI
CepeIMHBI OTPEe3Ka, PACCTOSTHUE MEXIY IBYMS
TOYKaMU;

14) ymenue BbIOMpATh MOAXOJAIIMI
U3y4EHHBII METOoA JUIsl pelleHus 3ajayd,
pacro3HaBaTh ~MaTemMaTthdeckue (akTel U
MaTeMaTHYeCKue MOJENIM B MPHUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE
IPUBOJIUTH IpUMEpbI MaTeMaTHYECKUX
OTKPBITHH pOCCUICKON u MHUPOBOU
MaTeMaTHYeCKOM HAyKH.
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