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1.IMACIIOPT PABOYEM ITPOI' PAMMBbBI YUEBHOM JTUCIUILIUHBI
OYl.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOW muciuiuiHa «MaremaTukay MmpelHa3HaYeHa
JUISL M3y4eHHs MareMaTHKu B MpodeccHOHalIbHBIX oOpa3oBarenbHbiX opranuzanusax CIIO,
peaM3yIonMxX 00pa3oBaTebHYIO MPOrpaMMy CPEIHEro OOImero oOpa3oBaHUS B COOTBETCTBHH C
®I'OC CIIO na 6a3e 0CHOBHOrO 00I1Iero 00pa3oBaHMsI MPHU MOATOTOBKE CIEIIUATUCTOB CPEIHETO
3BeHa. [Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3zoBaHuUs,
NPEIBABISIEMbIX K CTPYKTYpe, COACPNKAHUIO M pe3ylIbraTaM OCBOEHHUS Y4YEOHOW JMCIUILIMHBI
«Maremaruka», ¢ yueroM [IpumepHoii 0CHOBHOI 00pa3oBaTeIbHONW MPOrpPaMMbl CPETHETO OOILETO
oOpasoBaHus, 0100peHHON penieHueM (enepanbHOro y4yeOHO-METOAMYECKOTO OOBEIUHEHUS 10
obmemy oOpaszoBanuto (mporokon ot 28 wutoHs 2016 . Ne 2/16-3) m yrounenuit HayuHo-
MeToAnYecKuM coBeToM lleHTpa mpodeccnoHalbHOrOo 00pa3oBaHUS M CHUCTEM KBajdu(pUKauil
OI'AY «®PUPO», nporokon Ne3 ot 25 mas 2017 rona.

[Ipu  peanmuzanuu  mporpamMmbl  00Ie00pa3oBaTeIbHON  y4yeOHOM  JAMCIUIUIMHBI
«Maremarrnka» MOTYT OBITh HCIOJB30BaHBI Pa3IMYHBIC 00pPa30BaTEIbHBIC TEXHOJIOTHH, B TOM
YHCIie 3JIEMEHTHI IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH, SIEKTPOHHOTO O0yUYEeHHS.

1.2. MecTto y4yeOHOW JUCHMIUIMHBI B  CTPYKTYpe TNPOrpaMMbl  MOATOTOBKH
CIeHHAJHCTOB CpeHero 3BeHa: yuyeOHas nucnuiuimHa «MareMaTruka» BXOTUT B COCTaB OOLIMX
o011eo0pa3oBaTebHbIX yYEOHBIX IUCIMIUIMH, (OPMUPYEMBIX M3 OO0S3aTCIbHBIX IMPEIMETHBIX
obnacreit ®I'OC cpennero obmiero obpaszoBanus, st cneuuranbHoctel CIIO rymanutapHOro
npoduist mpodhecCHOHATLHOTO 00pa30BaHuUs.

1.3. Henu u 3aaa4u yuyeOHO#l AUCHMILUIMHBI — TPeOOBAHMS K pe3yJbTaTaM OCBOEHHS
yueOHOM TMCUMILIUHBI:

Conepskanue nporpaMmbl «MareMaruka HampaBiIeHO Ha JOCTH)KEHUE CIEAYIOMNX LeJIei:

— obecrieueHne CcHOPMUPOBAHHOCTH TPEICTABICHUM O COIHUATIBHBIX, KYJIBTYpHBIX
UCTOPUYECKHX (haKTOpax CTAaHOBJICHUS MAaTeMAaTHKU;

— obecrieueHune c(hOpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO u
MaTeMaTH4eCKOrO MBIILICHNUS;

— obecrieueHne CHOPMHUPOBAHHOCTH YMEHUN TPHUMEHSTH TMOJyYEHHBIE 3HAHUS TpU
PELICHUH Pa3INYHbIX 3a7ay;

— obOecrieueHne CcOPMUPOBAHHOCTH TIPEJCTABICHUM O MaTeMarhuke KaK YacTH
o0I1euennoBeYecKoi KyabTyphl, YHUBEPCAIBHOM SI3bIKE HAYKHU, TO3BOJISIFOIIEM OMUCHIBATh U U3Yy4aTh
peanbHbIE TPOIECCH U SIBJICHUSI.

OcBoeHune copepxkaHusi y4eOHON NUCIUIUIUHBI «Matemaruka» o0ecreunBaeT JOCTHKEHUE
CTYICHTaMH CIICYIOIINX Pe3yibmamos.

* IUYHOCMHDBIX '

- c(pOpMUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTHUKE KaK YHUBEPCAILHOM S3bIKE HAyKH,
CpelICTBE MOACIUPOBAHUS SBJIICHUM U MPOLIECCOB, UJIESIX U METOJIaX MaTeMAaTUKH;

- TOHMMaHHWE 3HAYMMOCTH MAaTEeMaTWKWd JUIsl HAyYHO-TEXHHUYECKOTO  Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHSI K MareMaTHKe KaK K 4acTU OOIIEYeIOBEYECKON KYIbTYPHI uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUS MAaTEMATUKH, BOJIIOIME MAaTEMaTHYeCKUX UIEH;

- pa3BUTHE JIOTHUECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHHUSI, allTOPUTMUYECKON
KYJBTYpbl, KPpUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOX0AMMOM Ui Oyaymied mpodeccrnoHalbHON
JESTEIbHOCTH, JIJIsl MPOJOHKEHUS 00pa30BaHus U CaMOOOPa30BaHNUS;

- OBJIAJICHHE MAaTeMaTUYECKUMHU 3HAHUSAMHU M YMEHHUSMHU, HEOOXOIUMBIMH B TIOBCEIHEBHOM
JKU3HHM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JIMCUMIUIMH W JUCHUIUIMH
npoeCCHOHANBHOTO IIMKIIA, [JIs TOJy4YeHUs oOpa3oBaHHUA B O0NacTAX, HE TPeOyrOIMX
yri1yOJIeHHON MaTeMaTH4eCKOU MOTOTOBKH;



- TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHIO, B TOM 4HCIE caMOOOpa3oBaHHIO, Ha
MPOTSHKEHUHU BCEH KU3HU; CO3HATENbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCTENHOW MpodeCcCHOHaTBHOM U O0IIIECTBEHHOH JIeITeTLHOCTH;

- TOTOBHOCTh U CIHOCOOHOCTb K CaMOCTOATEIbHOW TBOPYECKOH M OTBETCTBEHHOMU
JESITEIIbHOCTH;

- TOTOBHOCTb K KOJUJICKTUBHOM paboTe, COTPYIHHYECTBY CO CBEpPCTHUKAMH B
0o0pa3oBarenbHOM, OOIIECTBEHHO IOJE3HOW, YyueOHO-HCCIe0BATENbCKOM, MPOSKTHONH U Jpyrux
BUJIaX JESATEIbHOCTH;

- OTHOIIEHUE K MPO(ECCUOHATBLHON JIEATEIBPHOCTH KaK BO3MOXKHOCTH YYacCTHUsSl B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIILHBIX MPoOiIeM;

* MemanpeoMemHuix:

— YMEHHE CaMOCTOATEIbHO ONPENENATh LEIH JEATEIbHOCTH W COCTaBIATH ILJIaHbI
JESITEIIbHOCTH; CAMOCTOSITEITLHO OCYIIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH IEATEITHHOCTS;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl JUIsl JOCTHXKEHHS IMOCTABJICHHBIX IIeNied M peaau3aluu
TUTAHOB JICSITEILHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUHU B PA3IMYHBIX CUTYAIIUSX;

— yMEHHE TPOIYKTHUBHO OOIIATbcs W B3aMMOJCHCTBOBAaTH B MPOIECCE COBMECTHOM
JESTCIIbHOCTH, YYUTHIBATh MO3UIUU JIPYTHX YYACTHUKOB JEATCIBHOCTH, dP(EKTUBHO pa3perniarh
KOH()JIMKTHI,

— BJAJICHWE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOM U IPOEKTHOM
JESITEIbHOCTH, HABBIKAMU pa3pelieHus mpooiieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY
MOWCKY METO/IOB PEIICHUS IPAKTHYSCKUX 3aJ1a4, IPUMEHCHHIO Pa3IMIHBIX METOJIOB ITO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH()OPMALIMOHHO-TI03HABATENBHOM
JESTCIIbHOCTH, BKJIFOYash YMEHHE OpPHEHTHPOBAThCS B PA3IUYHBIX HCTOYHHUKAX HH(OPMAIIHH,
KPUTHYECKH OICHMBaThb M WHTEPHPETUPOBATh HWHOOPMAIUIO, TMOIYYaeMYI0 U3 Pa3IudHBIX
HUCTOYHHUKOB;

— BIIQJICHHE SI3BIKOBBIMH CPEACTBAMU: YMEHHE SICHO, JJOTHYHO M TOYHO U3JIaraTh CBOIO TOUKY
3pEHUs, NCIIOIh30BATh a/ICKBATHBIC SI3BIKOBBIC CPEJICTRA;

— BIIQJICHHME HaBbIKAMHM TI03HABATENBHON peQeKCMH KaK OCO3HAHHsS COBEPIIAEMbIX
JEHCTBUI M MBICIIUTEIBHBIX TPOIECCOB, MX PE3yJIbTaTOB M OCHOBAHWM, TPAHUIl CBOCTO 3HAHHS U
HE3HaHU, HOBBIX IMO3HABATENBHBIX 33]1a4 M CPEJICTB I UX TOCTHKEHUS;

— [EJCYCTPEMIICHHOCTD B TIOMCKAX M NMPHUHSATHUN PEIICHUH, COOOPa3UTEIHbHOCTh U HHTYHIIHS,
pPa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEACTABICHHUM; CIOCOOHOCTh BOCIPUHUMATH KpacoTy U
TapMOHHIO MHPA;

* npeOMemHmuIX:

— c(hOpMHUPOBAHHOCTH TIPEJICTABIICHUN O MaTeMaTHKe KaK YaCTH MHPOBOW KYJIBTYPHI H MECTE
MaTeMaTHKd B COBPEMEHHOW IMBUIIM3AIUH, CIIOCO0AX OMHCAaHMs SBJICHHUN pealbHOTO MHpa Ha
MaTeMaTHIEeCKOM SI3BIKE;

— c(OpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHMYeCKHX TMOHATUSX KaK Ba)KHEHIIMX
MaTeMaTHYeCKUX MOJICTSAX, IMO3BOJISIFOIIMX ONKCHIBATh M HM3Y4aTh Pa3HbIC MPOIECCHl U SBICHUS;
MOHMMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS MATEMATUIECKUX TEOPUIL;

— BJIAJICHUE METOJaMH J[0KA3aTelbCTB M aJTOPUTMOB PEIICHUS, YMEHHE WX MPUMCHSTH,
MIPOBOJIUTH JOKa3aTeIbHbBIE PACCYKACHUS B XO/I€ PEIICHUS 3a]1a4;

— BIJIQJICHUE CTAHJAPTHBIMU TPHEMaMH PEIICHHS pPANWOHAIBHBIX WM HPPAIHMOHATBHBIX,
MOKA3aTeNbHBIX, CTETMEHHBIX, TPUTOHOMETPUYECKUX YypaBHEHUH U HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIE I MOWCKA IyTH PEIICHUS U
WLUTIOCTPAINH PEIICHUs YPaBHEHU 1 HEPABEHCTB;

— c(hopMHPOBAHHOCTH TIPECTABICHNH 00 OCHOBHBIX IMOHATHSAX MAaTeMAaTHYECKOTO aHAIN3a U
WX CBOMCTBaX, BIAJEHHE YMEHHEM XapaKTepH30BaTh TOBeJAcHHE (YHKINH, HCIOIb30BaHUE
MOJTyYEHHBIX 3HAHUH JIJIS ONTMCAHUS ¥ aHAIIN3a PeATbHBIX 3aBUCHMOCTEH;

— BJIaJICHUE OCHOBHBIMU TMOHSATUSMHU O IUIOCKUX W MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
durypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTH YMEHHUsS PACIIO3HABATH T'€OMETPHUUYCCKUE
burypsl Ha dYepTekax, MOJAEISIX U B pEaTbHOM MHpE; NPUMEHEHHE W3YYCHHBIX CBOWCTB



reoMeTpuueckux Guryp u Gopmyrn A peleHusl TeOMETPUUYECKUX 3a7ad U 3a/1ad ¢ MPAaKTHYECKUM
COIEPIKAHUEM;

— c(OpMHPOBAHHOCTD MPEACTABICHUI O MPOIECCAX U SBJICHUAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJIbHOM MHpPE, OCHOBHBIX IIOHATHUAX
JIEMEHTAPHON TEOPHUM BEPOSATHOCTEH; YMEHUN HAaXOIUTh W OLEHUBATH BEPOSTHOCTH HACTYILICHUS
COOBITHIl B MpOCTEHIIMX NPAKTUYECKUX CHUTyalUsX M OCHOBHBIE XapaKTEPUCTUKH CIIydalHbIX
BEJINYMH;

— BJIQJICHUE HABbIKAMU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IIpU PELICHUHU
3aad.

1.4. PekoMeHyeMoOe KOJIHYECTBO YaCOB HA OCBOeHHe paGoueil mporpaMmbl y4eOHOI
JAUCUMIIAHBI:

MaxkcumanbHOH yaeOHOI Harpy3ku oOydaromerocs — 174 gaca, B TOM 4HcIIe:

00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocss — 156 gacos.

2. CTPYKTYPA U COJEPXKAHUE YYEBHOU JUCITATLIAHBI

2.1. O6bem y4eOHOM TUCHUTLINHBI U BU/bI y4e0HOH PadoThI

Bun yuebnolt paboThl O0BeM yacoB
MaxkcumanbHas yueOHasi Harpy3ka (BCero) 174
OO6s13aTenpHas ayIuTopHas yuyeOHasi Harpy3ka (BCero) 156
B TOM YHCJIE:
TEOPETUYECKOe O0yUCHHE 48
MIPAKTUYECKHUE 3aHATUS 108

HpOMe)KYTOqHaH arrecrauusga — B cbopMe 9K3aMeHa BO 2 CEMECTPEC




2.2. TeMaTu4eckuii MJIaH U cofiep:kaHue YUeOHOI TN CIMIIMHBI

HanmMeHoBaHue pa3ziesioB u Conepxanne yueOHOro Matepuaa, MPakKTHICCKHUE 3aHsTHs, CAMOCTOsITeNIbHAs paboTa 00y YaroIIMXCsl O6bem VpoBeHb
TeM 4acoB OCBOCHHS
1 2 3 4
1 cemecTp
BBenenue Maremaruka B Hayke, TEXHHKE, SKOHOMHUKE, WH(GOPMALMOHHBIX TEXHOJOTUAX M IMPAKTUYECKOM 2 1
nesitenpbHoCcTH. Llenu v 3agaun n3ydyenust MareMaTuku npu ocBoeHuu crenuansuocren CIIO.
Pasnea 1. Auiredopa
Tema 1.1. Pa3zButue Conep:xanne y4e0HOro MarepuaJa: 2 2
HOHATHA O TUCIC - Llenbie n pannonanbHble uncna. JleldicTBuTenbHble uncna. [IpubnmKeHHbIe BEIYUCICHHS.
KomruiekcHble yncna.
IIpakTH4eckune 3aHATHA. 2 2
- Apudmernueckue ASHUCTBUS HAJl YHCIIAMU
- HaxoxieHue npuOamKeHHbIX 3HaU€HUH BETHYUH
Tema 1.2. Kophu, Conep:xanne y4e0HOro MarepuaJa: 4 2

CTETeHH, Jorapudmbl

- Kopnu u crenenu. Kopuu HarypanbHOU cTeneHu M3 uucia U uX cBoiictBa. CreneHu ¢
palMOHANBHBIMU TI0KA3aTeNIIMU, UX CBoMcTBa. CTeneHu ¢ AEMCTBUTEIbHBIMU IOKA3aTENISIMU.
CBolicTBa CTENEHN C IEHCTBUTENBHBIM I0KA3aTEIEM.

- Jlorapudm. Jlorapudm uucna. OcHOBHOE Jorapu(pMu4eckoe TOXKIECTBO. JlecaTuuHble U
HarypayibHble orapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexoa k HOBOMY OCHOBAHHUIO.

- IIpeoOpa3oBanue anrebpandeckux BbelpakeHHH. [IpeoOpa3oBaHue palOHANbHBIX,
MPPAlMOHAIIBHBIX CTENIEHHBIX, OKA3aTeIbHBIX U JOrapu(PMHUUECKUX BbIPAKEHUH.




IIpakTnyeckue 3aHATHS.

- Apudmerndeckue IeMcTBUSA HaA 4YHCIAMM, HAXOXJIEHUE MNPHONMKEHHBIX 3HaueHHUH
BEJINYMH U MOTPEUIHOCTEH BBIYMCICHUN (aOCONIOTHOM U OTHOCUTENBHOI), CPaBHEHNE YUCIOBBIX
BBIPAKECHUM.

- Brluncnenue u cpaBHeHUE KOpHEN. BEINIOJIHEHNE pacdyeToB ¢ pajuKalaMH.
- ITpeoOpa3oBanue anreOpanyecKux BbIpaKEHUI.

- [IpeoOpazoBanue palnMOHANIbHBIX, HPPALMOHAIBHBIX CTEHEHHBIX, I1OKA3aTeIbHBIX H
Jorapu(pMUUECKUX BbIPAXKCHHM.

- Pemenne wuppanunoHanbHbiX ypaBHeHHil. CpaBHeHue creneHeil. [IpeoOpazoBanus
BBIPQXEHU, COJEPKAIINUX CTETICHU.

- Pemienue noka3areinbHbIX YpaBHEHUM.

- HaxoxneHnue 3HaueHui HOFaqu)Ma 10 NpOU3BOJIBHOMY OCHOBAHHUIO. Hepexon OT OOHOIO
OCHOBAaHMUS K JPYIromMy. Brruucnenue u CpaBHCHHC JIOFapI/I(i)MOB.

- JlorapudmMupoBanue ¥ MOTEHIHUPOBaHUE BbIpakeHUU. [IpuOIMKEHHBIE BBIUYMCICHUS H
pelieHus MPUKIAIHBIX 3a/1a4.

- Pemenune norapupmMudecknx ypaBHEHUI.
- Pemenue npukinagHelx 3a1ad.
- ITpoBepounas pabdora no Teme «KopHu, crenenu, Jorapupmbi»

10

Pa3ges 2. OCHOBBI TPHTOHOMETPHHU

Tema 2.1. OcHOBHBIE Conep:xanne y4eO0HOro MarepuaJa: 2
ITOHATHA - Yucnoas okpykHOCTb. Pagnannas Mepa ymia. BpamarenbsHoe 1BHKEHUE.
- Pangnannas mepa yrma. BpamarensHoe apukenne. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC
qucia.
IIpakTHyeckue 3aHATHS. 4
- PagnanHbIil METO H3MEPEHHUS YIJIOB BPAIICHHSI U CBSI3b C TPAIyCHONH MEPOH.
- CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIIA.
Tema 2.2. OCHOBHBIE Conep:xanune y4eOHOro MarepuaJa: 4
TPUTOHOMCTPHUICCKUC | _ @opmynbl  npuBeneHus. Dopmynsl  crnoxkeHus. Dopmynsl  ynBoeHUs. DopMyIbl
TOXICCTBA MOJIOBUHHOTO YIUIA.
- OCHOBHBIE TPUTOHOMETPHUUECKHE TOXKIECTBA.
Tema 2.3. Conepsxanne y4eOHOro MarepuaJa: 2




[IpeobpazoBanms

- [IpeoOpa3oBanre CyMMbl TPUTOHOMETPHYECKMX (YHKIMHA B TMPOU3BEACHUE H

IIPOCTCHITHX NPOM3BECHUSI B CyMMY. DBpIpakeHHEe TPUTOHOMETPUYECKMX (YHKIMIA Yepe3 TaHTEHC
TPUTOHOMETPHUYICCKHX | 110]JOBHHHOI'O apryMEHTA.
BBIPKCHUN IpakTHyecKue 3aHATHSA.
- DOopMYJIBI CITOKEHUS, YIBOCHHS, TPE0OPa30BaHUE CYMMbI TPUTOHOMETPUYCCKUX (YHKIIHHI
B mpoussejeHue. [Ipeobpa3oBaHne NPOU3BEACHNS TPUTOHOMETPUYCCKUX (YHKIIUI B CyMMY.
Tema 2.4. Conep:kaHue yueGHOro MaTepuasia;
Tpuronomerpuyeckue | _ [IpocTeiine TPUTOHOMETPUYECKHE YpaBHEHMs. IIpocTeiline TPUTOHOMETPUYECKUE
YPaBHCHHA 1 HEPABEHCTBA.
HEpaBEeHCTBA

- OOparHble TpUTOHOMETpHUYECKHE (YHKIMH. ApPKCHHYC, apKKOCHHYC, apKTaHICHC,
APKKOTAHI€HC.

IIpakTH4eckue 3aHATHSA.

- Apxkcunyc. Pemienue ypaBHeHus: COSX=a.

- Apxkkocunyc. Perienue ypaBHeHus Sinx=a.

- Pewenue ypaBaenuii tgx=a, ctgx=a.

- TpuUroHoMeTpu4eCKrUe ypaBHEHUS.

- TpUroHOMETpUYECKHE HEPABEHCTBA.

- IIpocreiiime cucTeMbl TPUTOHOMETPUUECKUX YPAaBHEHUN
- ITpoBepounast pabota o Teme «OCHOBBI TPUTOHOMETPUI»

Pa3gen 3. ®yHKknnu, HX CBOMCTBA U rpadukn

Tema 3.1. DyHKIINH, UX
CBOICTBa U TpaduKH

Conep:xkaHue y4eOHOro MaTepuaJia:

- Uucnosas ¢pyHkuMs 1 criocoObl €€ 3ananus. CoiicTBa ¢pyHkuil. O0nacTh onpeesneHus u
MHOXXECTBO 3HAu€HUM (PYHKIIMH. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
nepuoanyHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJbIIEe U HAUMEHbIIIee 3HAYCHNUS,
TOYKH SKCTPEMyMa.

- [Toctpoenne rpadpukoB ¢QyHkuui. Apudmernyeckue omnepanuu Haja (QYyHKIUSIMU.

Cnoxnas ¢yHkuusa (komnosuuus). [Tonstue o HenpepsiBHOCTH pyHKIMU. OOpaTHble (QyHKIHH.
Ob6nacTh onpenienenyst U o0nacTh 3HaueHu oOparHoi pyHkimu. I'paduk obparHolt GyHKIMH.

IIpakTH4eckune 3aHATHA.
- HccnenoBanue ¢pynkiun. [Toctpoenue u urenue rpaguxoB GpyHKIHHA.

9




- Ob6parnbie ¢ynkuuu u ux rpaduku. [lpumepsl 3aBUCHMOCTEH MEXAy MEPEeMEHHBIMU B
peabHBIX NPOLIECCaX U3 CMEKHBIX JUCLUIUINH.

Tema 3.2. CTeneHHEIE,
MOKa3aTeNbHbIC,
jorapudmuyueckue u
TPUTOHOMETPUUYECKUE
dbynkiun. O6parHbie
TPUTOHOMETPUUYECKUE

GbyHKIIUN

Conepxxanmne yueOHOro MarepuaJia:

- Onpenenenus GyHKIMA, uWX cBoWcTtBa M rpaduku. IIpeoOpazoBanus TpaduKoB.
[TapannensHblii MEPEeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH KOOpPAWHAT W CHMMETpPHS
OTHOCHTEJIPHO Hauaja KOOPAHMHAT, CUMMETPHsI OTHOCHTEIBHO MPSMOU Y = X, pacTsHKEHUE U
C)KaTHe BIOJIb OCEH KOOPAMHAT.

IIpakTH4eckune 3aHATHSA.
- CoiicTBa 1 rpaduKy CHHYCa, KOCHHYCA.
- CpoiicTBa 1 rpad)MKy TAaHTEHCA M KOTAHTEHCA.

- OObparnuble Tpuronomerpuueckue ¢ynkuuu. I[IpeoOpazoBanusi rpaduka QyHKIUU.
["apmonmnveckue koneOaHus.

- [TokazarenpHbie, TorapudmMudeckre QyHKIUH.
- ITpoBepounast pabora no Teme «PyHKIHUN»

10

2 Cemectp

Pa3nen 4. Hauaa MaTeMaTH4eCKOro aHajIn3a

Tema 4.1.
IlocnenoBarenrHOCTH

Conep:kanue y4e0HOT0 MaTepuaJa:

- Crioco0Obl 3aaHMsl U CBOMCTBA YMCIIOBBIX MocienoBarenbHocTei. [lonsaTue o mpenene
MOCJIEZI0BATENIbHOCTH. CymiectBoBaHue npenena MOHOTOHHOM OrpaHUYEHHON
nocnenosarensHocTu. Ilpenen ¢ynkuun. CymmupoBaHHE MociefoBareiabHOCTe. beckoHeuHo
yObIBaroI1asi reOMETpUUECKast MPOTPECCHsI U €€ CyMMa.

IIpakTH4eckne 3aHATHA.

- YucnoBas nocjaca0BaTCJIbHOCTD, CITOCOOBI € 3aaHusd, BBIYMCJICHUA YJIICHOB
noCacaJ0BaTCIbHOCTH. Hpenen OCIICAOBATCIbHOCTH.

- [Tpenen GpyHKIMM B TOUKE.
- beckoHeuHo yObIBarolasi reoMeTpruuecKasi Iporpeccusl.

Tema 4.2. [IponsBoaHast

Conep:kanue y4e0HOTr0 MaTepuaJa:

- HpOI/I3BOIlHa$I (I)yHKI_II/II/I, €C FCOMCTpI/I‘-ICCKI/Iﬁ n (bHSPI‘-ICCKI/Iﬁ CMBICII. HpOI/I3BOIIHLIC
CYMMEI, pa3HOCTH, IPOU3BCACHUSA, YaCTHOI'O. HpOI/ISBOHHBIe OCHOBHBIX 2JICMCHTAPHBIX q)yHKHI/II\/II
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IIpakTnyeckue 3aHATHS.

- Haxoxxnenune npousBoaubix no Tabnuue. [Ipasuna u popmynsl nuddepeHpoBanus.

- VYpaBHeHHE KacarenbHOU K rpaduky GyHkuuu. HaxoxaeHue HanOOoIbIIero, HAMMEHBIIIETO
3HAYCHHWS] M OKCTPEMalbHBIX 3HaueHWH ¢yHkumu. ccrnenoBanne QYHKIHH C TOMOIIBIO
IIPOU3BO/IHOM.

- VYpaBHeHue KacaTeslbHOH K TpaduKy QyHKIUU.

- HaxoxpaeHue HaumOOJBIIEr0, HAWMEHBIIETO 3HAUYCHHUS W OKCTPEMajbHBIX 3HAYCHHUM
dbynkiuu. UccnenoBanne PyHKIIMU C TOMOIIBIO TPOU3BOTHOM.

Tema 4.3.
[lepBooOpazHasi.
HuTerpan u ero

IIPUMEHEHNE

Conep:xkaHue y4eOGHOro MaTepuaJia:
- [TepBooOpaznas. Tabnua nepBooOpa3Hbix. MHTErpai.

- [lonsTue ompeneneHHoro uHTerpana. llpumepbl NpUMEHEHUsI MHTErpaja B (QU3UKE U
T€OMETPUHU.

IIpakTH4yecKkue 3aHATHUS.

- Haxoxnenue nepBooOpa3HO.

- Haxoxnenue onpenenennoro unrerpaia. @opmyna Herorona—IJleli6Huna.
- [Inomane KpUBOIUHENHOM TPANICLIAH.

- Brruucnenne mionianeit mnockux Guryp.

- ITpoBepounast pabota «I[IpousBogHast U UHTETpAT»

Pasnen S. YpaBHeHUs1 M HEpaBEHCTBA

Tema 5.1. YpaBHeHU U
CHUCTEMBI YPaBHEHHM.
HepaseHctBa 1 cucremsl
HEPABEHCTB C JIByMsI
[IEPEMEHHBIMU

Conep:kanue y4e0HOTr0 MaTepuaJa:

- VYpaBHeHUs U cUCTeMBbl ypaBHeHUH. PalnoHanbHble, UppallMOHAIbHbBIE, TOKAa3aTebHbIE U
TPUTOHOMETPUYECKHE YpaBHEHHS U CUCTeMbl. PABHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.
OCHOBHBIE TIPHEMBI UX PEIICHHs (Pa3ioKeHHEe Ha MHOXKHTEJH, BBEJCHHE HOBBIX HEH3BECTHBIX,
NOICTaHOBKA, TpaueCcKuil METON).

- HepaBencrBa. PaunonanmbHble, UppalMOHalbHBbIE, I[OKa3aTeJbHbIE  HEPaBEHCTBA.
OCHOBHBIE IPUEMBI X PEIICHUS.

- Hcnonb3oBanue cBOMCTB U rpadukoB (GyHKIMN MPHU pEeIIeHUH YPaBHEHUH U HEPABEHCTB.
Meton wunTepBanoB. M300pakeHMe Ha KOOPAWHATHOMW IUIOCKOCTH MHOXKECTBAa peIIeHUi
YPaBHEHUH U HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

IIpakTH4eckue 3aHATHSA.
- Kopuu ypaBHenmii. PaBHocmibHOCT ypaBHeHuil. [IpeoGpasoBaHue ypaBHEHHMIA.
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OCHOBHBIE TPUEMBI PEIICHUS YPAaBHCHUH.

- Pemienue cucrem ypaBHEHHI.

- Hcnonb3oBanue cBOMCTB U rpadukoB QyHKIMIA IS pEIICHUS] CUCTEM YpaBHEHHIA
- Penienue HepaBeHCTB.

- Pemenue cucrtemM HEpaBEHCTB.

- Hcnonb30BaHue CBOMCTB U rpaukoB (GYHKIMHN /ISl pEIICHUS] CUCTEM HEPABEHCTB.
- [IpoBepounast paboTta «YpaBHEHUS! U HEPABEHCTBA»

Pasznen 6. KomOunaTopuka, cTaTUCTHKA M TEOPUS BEPOSITHOCTEI

Tema 6.1. D11eMEHTHI
KOMOMHATOPHKHU

Coaep:xaHue y4yeOHOro MaTepHaJa:

- Hctopust pa3BuTHs KOMOMHATOPUKHU, TEOPUHU BEPOATHOCTEH M CTATUCTUKU U HUX pOJIb B
pasTUYHBIX chepax YeIoBEUECKOM KU3HEASATSIEHOCTH. OCHOBHBIC TTOHSITHSI KOMOMHATOPHKH.

- Pemenne 3amau Ha mnepebop BapuaHToB. Popmyna OuHoma Hrerorona. CsoiicTBa
OuHoMMaNbHBIX Kod(durmentoB. TpeyronpHuk [lackams.

IIpakTH4eckue 3aHATHSA.

- Pemenne KoMOMHATOPHBIX 3aj1a4 HA TIEPECTAHOBKHU.

- Pemenne KOMOMHATOPHBIX 3aj1a4 HA COUETAHMUS.

- Pemennie koMOMHATOPHBIX 3a/1a4 HA pa3MELICHHUS.

- bunom Herotona u TpeyronsHuk [lackans. [Ipukiiaasele 3aqa4un.

Tema 6.2. DJ1eMEHTHI
TEOPHUH BEPOSATHOCTEMN

Conep:xkaHue y4eOGHOro MaTepuaJia:

- CoObITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE W YMHOXEHHE BeposiTHocTed. Ilonstue o
HE3aBUCHUMOCTH COOBITHH.

- JluckpeTHas ciaydaiiHas BEJIMUYMHA, 3aKOH €€ pacrpeneneHus. YucaoBble XapaKTepUCTUKU
JUCKPETHOM ciydaiiHO# BenuuuHbI. [loHsATHE 0 3aKOHE OOJBIINX YHCET.

IIpakTH4eckue 3aHATHSA.
- Knaccuueckoe onpeneneHrne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM.
- Teopema o cymme BepoaTHocTeN. Borrunciienne BepositHocte. [Ipukiaanasie 3agaqn.

Tema 6.3. DJIeMEHTHI
MareMaTnyecKoi
CTAaTUCTUKU

Conep:xkaHue y4eOHOro MaTepuaJia:

- [IpencraBnenue qaHHBIX (TaONMIIBI, AUArPaMMBbl, TpaQUKu), TeHEepalbHasi COBOKYITHOCTD,
BBIOOpKA, cpeaHee apudmeTrueckoe, Mmeauana. IIoHsTHe 0 3a/1ayaXx MaTeMaTH4eCKOW CTATUCTUKH.
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IIpakTnyeckue 3aHATHS.
- Pemmenue nmpakTuueckux 3ajad ¢ MPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB.

- [IpoBepounast pabota «DJEMEHTHl KOMOMHATOPHKH, TEOPHUH BEpPOATHOCTEH U
MaTeMaTH4eCKON CTAaTUCTUKU.

Pasnen 7. I'eomerpus

Tema 7.1. [Ipsimble u Conepxxanmne yueOHOro MarepuaJia: 2
INIOCKOCTH B - B3aumHoe pacrnosiokeHHe ABYX HPSMBIX B MpocTpaHcTBe. [lapayielbHOCTh MPSAMOM U
[IPOCTPAHCTBE miockoct. [lapaminenpHOCTh TUIOCKOCTEH. [lepreHIuKyIIpHOCTh MPSMOW M TUIOCKOCTH.
[TeprieHAUKYISIp ¥ HAKJIOHHASI.
- Yron mexay npsaMOM M IUIOCKOCTBIO. JIBYIpaHHBIA yrojl. Yroia MeExXAy IIOCKOCTSMM.
[leprieH TUKYISIPHOCTD ABYX MJIOCKOCTEH.
IIpakTHyeckue 3aHATHS. 14
- [Tpu3HaKKM B3aMMHOTO PACHOIOKEHUS MPSMBIX. YTOJ MEXKIY MPSIMBIMH.
- BzaumHoe pacnonoxeHue NpAMBIX M TUIOCKocTed. [lepneHIuKynsip ¥ HaKJIOHHAs K
IUTOCKOCTH. YTOJ MEXIy MPSIMOH U MJIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACHOJIOKEHUH MPSIMOM
U TUIOCKOCTH.
- Teopema o Tpex nepneHIuKyIspax.
- [Ipu3Haky ¥ CBOMCTBA NAapaJUIEIbHBIX U MEPIEHAUKYIAPHBIX IIIIOCKOCTEH.
- PaccrostHue OT TOYKH /10 MIIOCKOCTH, OT MPSIMOM /10 MIIOCKOCTH.
- PaccrosiHue Mexny IUIOCKOCTSIMM, MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXIY
POM3BOJIBLHBIMH (PUTYpaMu B IPOCTPAHCTBE.
- [TapannenbHoe NpOEKTUpOBaHME M €ro CBoWcTBa. B3anMHoe  pacrosioxkeHue
IPOCTPAHCTBEHHBIX (Uryp.
Tema 7.2, Conepixanne y4eOHOro MarepuaJa: 2

MHororpannuku. Tena u
IIOBEPXHOCTHU BpaLICHUS.
W3mepeHust B reoMeTpun

- Bepuunsl, pebpa, rpanu MHororpaHHuka. Ilpusma. Ilpsmas mnpusma. [IpaBunbHas
npuzMa. CUMMETpHUs, CEYEHUS U 00BEM MPU3MBI.

- [Mapannenenunen. Ky6. CummeTpusi, cedeHus: U 00beM napajuiesnenumnesna.

- [Inpamupa. IlpaBunbHas nupamuga. YcedeHHas nupamuzga. Terpasnp. Cummerpus,
CEUeHHsI U 00bEM ITHUPAMHU/IBL.

- [lpeacraBieHne o MpaBWIBHBIX MHOTOTpAaHHMKax (TeTpasmpe, KyOe, OKTape,
JOAEKadIPE U UKOCAdIPE).
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IIpakTnyeckue 3aHATHS.

- [TocTpoenue n3o0paskeHU pa3IUYHBIX BUJIOB MHOTOIPAHHUKOB.

- [TocTpoenue ceuenunii, pa3BepTOK MHOTOI'PAHHUKOB.

- [Tnomaab MOBEPXHOCTH.

- Bunel cummerpuii B npoctpancTBe. CUMMETpUS TN BPAIIEHHUS U MHOTOTPAHHUKOB.

- Humnap m xoHyc. YcedeHHbIH koHyc. OCHOBaHHME, BBICOTA, OOKOBasi IMOBEPXHOCTH,
oOpasyroias, pazBeprka. OceBble CEYEHUS U CEUEHUs, TapaulebHble OCHOBAHMIO.

- ap u chepa, ux ceuenus. KacarenbHast mimockocts K chepe.

- Brruncnenue miomnanay moBepXHOCTSH WIMHpA U KOHyca. Berancienue oobema 1mapa u
Ionaau cepsl.

- Boruncnenue miuomazaei u 00beMoB.

- [Togo6wue Ten. OTHOMIEHHS TIIOMIAIeH MOBEPXHOCTEH M 00BEMOB OOOHBIX TEIl

14

Tema 7.3. KoopnuHarsl 1 | CogepxaHue y4eOHOI0 MaTepuaJia: 4
BCKTOPBI - [IpsimoyronpHas (IekapToBa) cUCTEMa KOOPAWHAT B MpocTpaHcTBe. Dopmyra pacCTOsTHUS
MeXay AByMsl Toukamu. Bexkropsl. Moaynb BekTopa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB.
YMHOKEHHUE BEKTOpa HA YKCI0. Pa3iioxkeHrne BEKTopa Mo HapaBICHUSM.
- Yron mexny aByms Bekrtopamu. lIpoeknus BekTopa Ha ock. KoopauHarsl BekTOpa.
CkansipHO€ NPOM3BEJCHHE BEKTOPOB. lcmonb3oBaHHE KOOPAMHAT W BEKTOPOB IPU PELICHUH
MaTeMaTHYeCKUX M MPUKIAIHbBIX 3a/a4.
IIpakTHyeckue 3aHATHA. 8
- Bexkropsl. [leiicTBus ¢ BeKTOpamHu. JlekapToBa cucTeMa KOOPANHAT B TPOCTPAHCTBE.
- VYpaBHEHHE OKPYKHOCTH, CHEPDI, MIIOCKOCTH.
- PaccrosiHne mexy Toukamu. J[eCTBHS ¢ BEKTOpaMU, 3aJaHHBIMU KOOPAMHATAMH.
- CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
- BektopHoe ypaBHEHME TIpAMOM U IIOCKOCTH. Fcmonb3oBaHWE BEKTOPOB MpPH
JTIOKa3aTeIbCTBE TEOPEM CTEPEOMETPHH.
- IIpoBepounast pabota «I eomeTpusi»
Bcero: 156

Jist XapaKTepUCTUKU YPOBHSI OCBOCHMS y4e€OHOTo Marepuasa UCIONb3YIOTCs ceaytole 0003HaYeHHS:
1 — o3HakoMuTENbHBIN (Y3HaBaHUE paHee N3yYEHHBIX OObEKTOB, CBOMCTB);
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2 — peNpPOAYKTHBHBIH (BBIMOIHEHHE ACATEIHHOCTH 110 00pas3Ily, UHCTPYKIMH WIH IO PYKOBOJCTBOM);
3 — NpOAYKTUBHAA (IJIAHUPOBAHUE U CAMOCTOSATEIIEHOE BHINIOJIHEHHUE JESITEIbHOCTH, PeLICHHE IPOOIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BU0B y4e0HOIi JeATeJbHOCTH CTYIEHTOB

Cooepircanue odyuenusn

Xapaxkmepucmuka 0CHOBHbBIX 8UO008 YUEOHOUl OeAmenbHOCmU
ooyuarwwezoca (Ha yposHe yueOHbIX Oellcmauit)

BBenenune

. O3HakoMJIeHHE C POJIbI0O MaTreMaTUKU B HayKe, TEXHHUKE,
HSKOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJOTUSIX U MPAKTHUECKOH
nesaTenbHOCTH. O3HaKOMJICHME C LESAMH W 3a/ladaMyd M3Yy4EeHHs
MareMaTtuku npu ocBoeHuu mnpodeccuit CIIO m crneruanpbHOCTEH
CIIO

AJITEBPA
Pa3BuTHe NOHATHA O . Brimonnenue apudMeTHUECKUX JACHCTBHMA HaJ YHCIAMH,
qHCcIe coueTasi yCTHbIC U IIMCbMEHHBIE IIPUEMBI.
" Haxoxnenne npuOMMKEHHBIX 3HAYCHWH BEIUMYMH U

MOTPEITHOCTEH BBIYUCICHUN (a0COMIOTHOH M OTHOCHUTEIBHOMN);
CpPaBHEHHUE YUCIIOBBIX BBIPAKECHUM.

. Haxoxzaenne ommnbok B mpeoOpa3oBaHUSAX U BBIYHCICHHIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

Kopuu, crenenn,
Jorapu(pmbi

= O3HakOMJIEHME C TIOHATHEM KOpPHS N-H  CTEIEHH,
CBOMCTBAMHM PAJUKAJIOB U IIPaBUJIaMU CPABHEHUS KOPHEH.

= DopMyIMpOBaHUE ONPENEICHUS] KOPHS U CBOWCTB KOPHEH.
Bbruncnenue u cpaBHEHUE KOPHEW, BBIIIOJIHEHUE MPUKUIKU
3HAYEHUS KOPHSI.

. [IpeoOpa3oBanue YHUCIOBBIX W OYKBEHHBIX BBIPAXKECHUH,
COJZIEpIKalINX PaJuKaIbl.

. Boinonnenue pacueroB 1o QopmyiaMm, coaepKaliuM
panuKanbl, OCYHIECTBISSl  HEOOXOIUMBbIE  IOJCTAHOBKH U
peoOpa3oBaHus.

= Onpenenenne paBHOCUIBHOCTU BBIPAXKEHUH C paJUKaaMu.
Pemienune nppanmoHaabHbIX YPaBHEHUM.

. O3HakOMJIEHHE C MOHSTHEM CTENEHU C JIEHCTBUTEIBHBIM
MIOKA3aTEeNEM.

= HaxoxzaeHue  3HaueHW  CTENEHW, UCHOJB3YyS  IIpHU
HE0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

= 3anuchIBaHUE KOpPHSA N-il CTENEHM B BUAE CTENEHU C
JIpOOHBIM MOKa3aTeleM U Ha00O0poT.

. @opMynMpoBaHHE  CBOMCTB  CTeleHEH.  Bwluucienue
CTEIIEHEH C palMOHAIbHBIM ITOKA3aTeJIEM, BBIIIOJHEHHE MPUKUIKH
3HAYEHUS CTENIEHU, CPABHEHUE CTETICHEN.

. [IpeoOpa3oBanre YHUCIOBBIX W OYKBEHHBIX BBIPRXKEHUH,
colep)KalluX  CTENEHW, NpHUMEHsst  cBoWcTBa.  Pemenue
MTOKa3aTeNIbHBIX YPAaBHEHMI.

. O3HakOMJIEHME C TPUMEHEHUEM KOpHEH M CTENEeHEH INpu
BBIYHMCIICHUM CPEIHUX, JIEJIEHUN OTPE3Ka B «3OJOTOM CEYEHUN.
Penienne npukiIaaHbIX 3a7ja4 Ha CJI0KHBIE IPOLIEHTHI

IIpeoOpa3oBanue
ajredpanyecKux
BbIpaKeHU

. Boinonnenue mnpeoOpa3oBaHUN BBIPpAKEHUN, MPUMEHEHHE
(bopMy1, CBA3aHHBIX CO CBOMCTBaMU CTeNeHel u jorapudmos.

= Onpenenenne obnactu JOITYCTUMBIX 3HA4YECHHUI
JOrapu(pMHUECKOTO BbIpaXKeHUs. PemieHne norapupMuUUecKux
ypaBHEHUU

OCHOBbBI TPUTOHOMETPHUU

OcHOBHBIE IOHATHUSA

= N3yueHne paguaHHOrO METOJA U3MEPEHHUS YITIOB BPALLECHUS
U UX CBSI3U C rpajlycHoi Mepoil. M300pakeHne yrioB BpalieHus Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOIOKECHHEM.
" DOopMyIMpOBaHUE  ONPEACICHUM  TPUTOHOMETPUYECKUX
(GyHKUUH JUIsL YIJIOB MOBOPOTA U OCTPBIX YIJIOB IMPSIMOYIOJIBHOI'O
TPEYroJbHUKA 1 00BSICHEHNE UX B3aUMOCBS3H

OcHoBHBbIE = IIpuMeHEHHE OCHOBHBIX TPUTIOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPHUYECKUX (DYHKIHMHA 110
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpazoBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHH: (HOPMYJIbI
NpocTeimux CIIOXKEHMS, yJIBOEHUS, npeodpa3oBaHus CYMMBbI
TPHTOHOMETPHYECKHX TPUTOHOMETPHUUYECKUX (DYHKLUH B IPOU3BEIECHUE U IIPOU3BEICHUS B
BBhIPAKEHUi CyMMYy M  IPUMEHEHME  IpPU  BBIUHUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAXKCHUS U YIIPOLLEHUS €T0.
. O3HakOMJIEHHME CO CBOMCTBAaMM CHMMETPUM TOYEK Ha
€IMHUYHOW OKPYKHOCTH M INPUMEHEHHE UX Ul BbIBOAA (HOpMYI
IIPUBE/ICHUS
IIpocreiimmue = Pemenne no ¢opmysiaM W TPUTOHOMETPUUYECKOMY KpPYTy
TPUTOHOMETPUYECKHUE IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
ypPaBHEHHS U = [IpumeHeHnne OOIIMX METOAOB pEIIEHUs ypaBHEHMH
nepasencmea (mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3jIO’KEHUs Ha
MHOKUTEIH, 3aMEHBbI HIEpPEMEHHOIN) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHUH.
= YMeHue oTMeuaTb Ha Kpyre peleHus MpPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHUHYC, aDKKOCHUHYC, | ® O3HakoMJIEeHHE C MOHSTHEM 00paTHBIX
APKTAaHIr'eHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHA.
= W3ydyeHnue  ompenencHuil  apKCHUHYcCa,  apKKOCHHYCA,

apKTaHreHca uwucia, QOpMyIUpOBaHUE UX, H300paKEHUE Ha
€AMHUYHON OKPY>KHOCTH, IPUMEHEHUE TIPU PELIEHUN YPaBHEHUM

®YHKIMU, UX CBOVMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
byHkumnu

. O3HakoMJICHHE C TIOHSATHEM TIEPEMEHHOM,
3aBUCUMOCTEH MEX]ly IEpEMEHHBIMH.

. O3HakoMJIeHHE ¢ TOHATHEM TIpaduKa, ONpeseseHue
NPUHAIEKHOCTH TOYKM rpaduky ¢yHkouu. OnpeneneHue Mo
dbopmyne TpocTeiiield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON epeMEHHON yepes Ipyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIMH,
(bopMynupoBaHUe €ro.

= Haxoxxnenune obGnactu omnpeneneHuss U 00JacTH 3HAYEHUU

byHKIIMHN

IpuMepamMu

CpoiicTBa pyHKIMH.
I'padpuueckasn
HHTepIpeTanus.
IIpumeps!
(pYHKIMOHAJIBHBIX
3aBHCUMOCTEH B
peaJIbHbIX

npoueccax 1 BJIeHUAX

= O3HakomiieHHE c IpuMepamMmu (YHKIIMOHATIBHBIX
3aBUCUMOCTEN B PEABHBIX MPOLECCAaX U3 CMEXHBIX JUCLUIIINH.

= O3HakoMiIeHHME €  JOKa3aTeIbHBIMU  PaCCyKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHOW M KBaJpaTUYHON (DYHKIMIA,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWHOW, KYCOYHO-JIMHEIHOM,
NpOOHO-TMHEHHOW M KBAagpaTUYHOM (YHKIMHA, MOCTPOECHUE HX
rpajuxoB. Iloctpoenne u  uTeHue TrpapuKOB  (PYHKIIHIA.
HccnenoBanue GyHKIHUH.

. CocraBnenne BHUJIOB (QYHKIUI 1O JaHHOMY YCJIOBHIO,
peLICHHE 3aa4 Ha DKCTPEMYM.

. Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu
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Ooparnblie pyHKUIMH

= N3yuenne noHsaTHs: 00paTHON (YHKIIUU, OTIPECIICHUE BHU/IA
U TocTpoeHHe rpaduka oOpaTHOW (YHKIMHM, HaXOXKICHHE ee
oOacTu onpeneneHus U obsactu 3HadueHuil. [Ipumenenue cBoiicTB
(GyHKUMH TpH HMCCIENOBAHWU YpaBHEHHMH M pEIICHUM 3a7ad Ha

HKCTPEMYM.
. O3HaKOMJICHHE C TIOHSTHEM CIOKHOU (QYHKIIUU
CreneHnble, = Boruncnenue 3HaueHuit GyHKIMI 110 3HAYSHUIO apryMeEHTa.
NoKa3aTejbHbIE, = OmnpeneneHue TMONOXKEHUS TOYKM Ha Tpaduke 1o ee
Jorapupmuyeckue u KOOpJMHATaM U Hao0OpoOT.
TPUTOHOMETPHYECKHUe = Hcnonp3oBanne CBOMCTB  (yHKIMHA 171 CpaBHEHHUS
pynkumnu. O0parHbie 3HAaYEHUI cTerneHel u Jorapu@mos.
TPUTOHOMETPHYECKHUe = [MocTtpoenne rpadUKOB CTEMEHHBIX W JOTapUPMHUYECKUX
¢pyHKunH GbyHKIHIA.
. Pemenne moka3aTeNbHBIX U JIOTapU(MUYECKUX ypaBHEHHUN
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHSITHEM HENPEPHIBHON NMEPHOANYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHui u
[IpUMepaMu TApMOHMUYECKUX KOJIeOaHUI /JIs ONMMCaHUs MPOLIECCOB
B (hU3HKe U IPYrux o01acTIX 3HAHUS.
o O3HakOMJIEHHE C MOHSATHEM pa3pbIBHON MEPHOIUYECKON
byHKIMM, (QOpMYyITUpOBAHHWE CBOICTB TaHINeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaHUKOB.
. [Ipumenenue cBONCTB (YyHKIUH Al CpaBHEHHs 3HAUCHUU
TPUTOHOMETPHUYECKUX (YHKIWH, pPEIICHUS TPUTOHOMETPHUECKUX
YpPaBHEHUU.
. [MocTtpoenne rTpagukoB OOPATHBIX TPUTOHOMETPHUYECKUX
GbyHKLIUH 1 onpeiesieHne o TpadukaM UX CBOMCTB.
. Brinonnenue npeoOpa3zoBanus rpaguKoB
HAYAJIA MATEMATUYECKOI'O AHAJIM3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHITHEM YHUCIIOBOM

MOCNeA0BATENHHOCTH, CIIOCO0aMU €€ 3a/laHusl, BBIYMCICHUSMU €€
YJIEHOB.

= O3HakoMJIEHHE C IOHATHEM IIPEJENa MOCIEA0BATEIbHOCTH.
. O3HaKOMJIEHHE C BBIUYMCICHUEM CYMMBI 0ECKOHEUYHOT 0
YHCIOBOTO psijia Ha TpPUMEpPE BBIYHCICHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOIN MPOTPECCUH.

. Pemenne 3amay  Ha nOpuMeHeHHE (OPMYJIBI  CyMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMETPUUECKON MPOTrPECCUH
IIpousBognas u ee . O3HakoOMJIEHHE C TIOHATHEM POU3BOTHOM.
NpuMeHeHHe . N3yuenne u GOpMyTHpOBaHHE €€ MEXaHHYECKOTO W

reOMETPUYECKOTr0 CMBICNIA, H3YyY€HHE alrOpUuTMa BBIYUCICHHS
MPOM3BOHONW HAa TPUMEpE BBIYHCICHHUS MTHOBEHHOH CKOpPOCTH H
YIJI0BOTO KOA(PPHUIIMEHTa KacaTeIbHOM.

= CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBmwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOU3BOJMHBIX  JJIEMEHTApHBIX  (DYHKIMA, TPUMEHEHUE  JUIA
muddepeHMpoBanuss  (GYHKUMH,  COCTAaBICHHMS  ypaBHEHHSA
KacaTeJIbHOM.

. W3yuenne TeopeM O CBA3M CBOWCTB (YHKUUH U
IPOM3BOTHON, (OPMYIHPOBKA UX.
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= [IpoBenenne ¢ MNOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUSA
GbyHKIMH, 32 TaHHOU (HOPMYIIOH.

. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMHM M TPOU3BOIHOU I10
uX rpapukam.
. [lpumeHeHne MNPOM3BOAHOW Ui pEHICHUs 3amad  Ha

HaXO0XJICHUC HaI/I6OJIBIJ_I€I‘O, HaMMCHBIICIO 3HAYCHUA W Ha
HaXO0XICHHUEC OKCTPEMYMaA

IIpousBoaHasi u
HHTErpaJ

. O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

= W3yuenue npaBuiia BBIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelibnuna.

= Pemenne 3amau  Ha CBA3b  NEepBOOOpa3sHOM U ee
MIPOM3BOIHOM, BBIYHCIICHHE TIEPBOOOPA3HOMN ISl JTaHHON (YHKIINH.
= Pemenne 3amad  Ha  NpUMEHEHHE  UHTErpaja s

BBIYUCICHUA (1)I/I3I/I‘ICCKI/IX BCJINYHH U HHOH_[aIIef/’I

YPABHEHUWSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
JABYMS IlepeMeHHbIMH

. O3HakoMJICHHE C MPOCTEHIIMMH CBEACHUSMU O KOPHAX
anredpanvyecKux YpaBHEHU, MOHATUSAMHU HCCIeA0BaHUS
YpPaBHEHUH U CUCTEM yPaBHEHHIA.

. N3yuenune Tteopunm paBHOCUIBHOCTUM YPAaBHEHUW U €€
npuMmeHeHus. [loBropeHue 3amucu  pelmIeHHs]  CTaHJAPTHBIX
ypaBHEHUI, MPUEMOB MPeOOPa30BaHUs YPAaBHEHUH Il CBEACHUS K
CTaHJIAPTHOMY YPaBHEHHUIO.

. Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[I0KAa3aTeNbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
. Hcnonb3oBanue cBoiicTB u rpadukoB (yHKUMNA Ams

pemieHuss ypaBHeHUH. [loBTOpeHHnE OCHOBHBIX MPUEMOB pPELLEHUS
CUCTEM.

o Pemenne ypaBHEHHMI C DIPUMEHEHHMEM BCEX IIPUEMOB
(pa3noXeHUusT Ha MHOXHUTEIHM, BBEIEHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Irpa)iuecKoro MeTo/1a).

= Pemenne cuctem ypaBHEHUH C NPHUMEHEHUEM pa3IMYHBIX
Croco0O0B.

. O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMH PellIeHHs] HEPABEHCTB
U HCMOJb30BaHUE CBOMCTB M IpaduKoB (QYHKIMHA IpU pelIeHUU
HEPABEHCTB.

= Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB ¢ MPUMEHEHHUEM
pa3IUYHBIX CIOCOOOB.

. [IpumeHeHne MaTeMaTHMYECKUX METOAOB Ul pelIeHUus
coJepXkKaTelbHbIX 3a/lad M3 pPa3IMYHbIX oOnacTteil Hayku u
npakTUKU. VHTepnpeTupoBaHuE pe3ysbTaTOB C YYETOM pPEabHBIX
OrpaHUYECHUN

3JEMEHTHBI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIE IOHATHUSA
KOMOUHATOPUKH

- W3yuenne mnpaBuiaa KOMOWHATOPUKH W TNPUMEHEHHUE MpU
peleHn KOMOMHATOPHBIX 3a]1ay.

- Perenne KOMOMHATOPHBIX 3a7ay METOJOM Iepebopa H Mo
MIPaBUITy YMHOKEHHUSI.

. O3HakoMJIEHHE c MIOHATUSAMHU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COUETaHUSIMU, TIepeCTaHOBKaMH U popMyJIaMH JIIs
UX BBIYUCIICHUS.

. OObscHeHHe M TpuMeHeHHe (OpMyN IJs BBIYUCICHUS
pa3MeIIeHN, IEPECTAaHOBOK U COUYETAaHUM MPU PELICHUH 3a/1a4.
. O3zHakomyieHne ¢ OumHOMOM HpIOTOHa M TPEYroJbHUKOM
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ITackamns.

. Pemenue npaktuyeckux 3aaad ¢ UCIOJIb30BAHUEM MOHATHN
Y TIpaBUJI KOMOMHATOPUKH
DJieMeHThI TeOpUun . N3ydyeHne KIacCHMYECKOrO0 ONPEAEIEHUS BEPOATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
" PaccmoTpenne npuMeEpoOB  BBIUMCIEHUS  BEPOSITHOCTEH.
Pemenue 3a1ay Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHI
IIpeacraBiieHne JaHHBIX | ® O3HakoMJIEHUE C MPECTABICHUEM YHCIIOBBIX JIAaHHBIX U UX
(TabuuIbl, THATPAMMBI, | XapaKTCPUCTUKAMMU.
rpaq)mm) - Pemenue IIPAaKTHYCCKUX 3a7a4 Ha 06pa60TKy YU CJIOBBIX
JIAHHBIX, BBIYUCJIICHUE UX XapPaKTEPUCTUK
I'EOMETPU
IIpsiMble ¥ MJIOCKOCTU B | ® ®opMyJIUPOBKAa U TIPUBEACHUE JI0KA3aTEJIbCTB MPHU3HAKOB

NPOCTPAHCTBE

B3aUMHOTI'O PACIIOJIOKEHMS NPAMBIX U INIOCKOCTEN. Pacnio3HaBaHue
Ha 4YepTekax M MOAENAX PA3JIMYHBIX CIIYy4aeB B3aWMHOIO
PacIOJIOKEHUS NPSIMBIX M INIOCKOCTEN, apIyMEHTHUPOBAHUE CBOUX
CYXKJICHUH.

n @opMyJIMPOBAHUE ONPEACIICHUN, NPU3HAKOB U CBOIWCTB
[apaJUIEJIbHBIX U NEPIEHAUKYIISPHBIX ITUIOCKOCTEH, IBYTPaHHBIX U
JIMHEWHBIX YIJIOB.

= BrinosiHeHue NocTpoeHus yriaoB MeXAY NPSMBIMH, IPSIMOU
U IUIOCKOCTBIO, MEXKAY IUIOCKOCTSAMH II0 ONUCAaHUIO W
pacro3HaBaHUE UX HA MOJEIIAX.

. [IprMeHeHrne IPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IIPSAMBIX
Y IUIOCKOCTEW IIPU PELICHUH 3a1a4.

. N300paxkenne Ha pHUCYHKax M KOHCTPYHPOBAHME Ha
MOJIEJISIX NEPIEHIUKYIAPOB U HAKIOHHBIX K IUIOCKOCTH, NPSMBIX,
MapaJUIEIbHBIX INIOCKOCTEM, YIVIOB MEXKY IPSIMOU U INIOCKOCTHIO U
000CHOBaHNE MOCTPOCHUSI.

. Pemenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PAaCcCTOSAHMS OT TOYKU O IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXAY IIIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIIMHUCS
HPSMBIMU, MEXKAY NPOU3BOJIBHBIMH (PUTYpaMU B IPOCTPAHCTBE.

. @OopMyIMpOBaHHE W JOKA3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHHUS, CBOMCTBA).

= N300paxenne Ha uepTekax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CyXJeHHH. OmnpeseneHHe M BBIYMCICHHUE
paccrossHui B mpocTpaHcTBe. [lpumeHenue ¢GopMynl u Teopem
IUTAHUMETPHHM JUIs PELICHUs 3a/1ay.

. O3HakoMJIeHHE c MTOHSATHEM [apaJyIEIbHOTO
IIPOCKTUPOBAHUSA U €ro cBOMCTBaMU. POPMYIUPOBAHUE TEOPEMBI O
IIJIOIIA M OPTOTOHAJIBHOM MPOEKIIMM MHOTOYTIOJIbHHKA.

- [Ipumenenne Teopuu 111 OOOCHOBAHUS MOCTPOCHHM U
BBIYMCIICHUM.

- AprymMEHTHpOBaHHE CBOUX CYXKJIEHUH O B3alMMHOM
pacnoI0KEeHUH MPOCTPAHCTBEHHBIX (PUTYp

MHororpanHuKHu

- Onucanne W XapakTEpUCTUKA  PA3JIMYHBIX  BHJIOB
MHOTOIPAHHUKOB, IEPEUNCIEHUE UX JIEMEHTOB U CBOMCTB.

. N3006paskeHre MHOTOTPaHHUKOB M BBIIIOJIHEHNE TIOCTPOCHUS
Ha U300paXKeHUAX U MOJAEISX MHOTOIPaHHUKOB.

= Beluucnenne  JMHEMHBIX  JJIEMEHTOB U yIJIOB B
MIPOCTPAHCTBEHHBIX KOHQUIypalusx, apryMEHTUPOBAHHE CBOUX
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CYKICHU.

. XapakTepucTuka ¥ H300paKeHHE CeueHHs, pa3BEpTKU
MHOI'OI'PaHHHUKOB, BBIYMCICHHUE IUIOIAAEH TOBEPXHOCTEH.

. [loctpoenne nmpocTeHmMX ceuyeHud Kyba, IPU3MBL,
nupamubl. [IpuMenenne pakToB U CBeIeHUH U3 IUIAHUMETPUH.

= O3HakOMJIEHME C BHJAMU CHUMMETPUN B IIPOCTPAHCTBE,
(dopMynMpoBaHUE OIpEleNeHu M CBOMCTB. XapaKTepUCTUKA
CUMMCTPUHU TCJI BpallICHHUA U MHOT'OTPaHHUKOB.

. [IpuMeHeHne CBOMCTB CHMMETPHH MPU PEIICHUH 3a7a4.
. Hcnonb3oBanre mpuOOPETCHHBIX 3HAHHH IS HCCIIEI0OBAHUS
1 MOJICJIMPOBAHUS HECJIOKHBIX 3a/1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB TI0 YCJIOBHUSIM 3a/1a4
TeJsia moBepxXHOCTH . O3HakOMJICHHE C BHJIaMH TeJ BpamleHus, popMyIupoBaHue
BpalleHus WX ONpPEICIICHUN U CBOWCTB.
. DopMyITHpPOBAHUE TEOPEM O CEUCHHUU Ilapa MIOCKOCTHIO U
MIJIOCKOCTH, KacaTeIbHOM K cdepe.
. XapakTepucTuka M U300paKEHHE Tl BpalleHus, HX
pa3BEpTKH, CCUCHHUS.
. Pemenne 3amay Ha TOCTpOEHUE CEUEHHWN, BBIUMUCICHUE

JUTMH, PAacCCTOSIHUH, yIIIOB, Tuiomianei. [IpoBeneHne noka3aTenbHbIX
pacCyXKJIEHUM MPHU PEIICHUH 3a7a4.

. [IpuMeHeHHEe CBOMCTB CUMMETPHUM IpU pEIIEHHM 3a7ay Ha
TeJla BpaleHUs, KOMOMHAIIUIO Tell.
. N300pakeHre OCHOBHBIX KpPYIJIBIX TeJl U BBIIIOJHEHHUE
PHUCYHKA 10 YCJIOBHIO 3a/1a4H
H3mepenns B . O3HakomJIeHHME ¢ MOHATUSAMHM IUIOIAQAM U o0beMma,
reoMeTpuu aKCUOMaMH U CBOWCTBaMH.
= Pemienue 3aa4 Ha BBIYMCIIEHUE MJIOMIAEH MIOCKUX (QUTYD
C TPUMEHEHUEM COOTBETCTBYIOUIMX (opMysl U (HaKTOB U3
IUTAHUMETPHH.
. N3yuenne TEOpEM 0 BBIYMCIICHUH 00BEMOB

MPOCTPAHCTBEHHBIX TN, pPellleHue 3a/1ady Ha MpuUMeHeHue (Gopmyin
BBEIYHCIIEHUS 00BEMOB.

. WN3ydyenne  ¢opmyn s BBIUMCICHHS  IUIOIIaed
MMOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAIIEHHUS.
= O3HakoMJI€HME C  METOJOM  BBIYMCIEHUS  IUIOLIATU
MMOBEPXHOCTHU C(HEpHI.
. Pemienue 3agau Ha BBIUMCIEHUE IUIOMIAJEH MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarel n BekTOpHI | ® O3HakoMIJIEHHE C IOHATHEM BEKTOpa. M3ydeHue nekapToBoi

CUCTEMBI KOOpAWHAT B IMPOCTPAHCTBE, ITOCTPOCHHUE IO 3adaHHBIM
KOOpJAUHATaM TOYCK U HHOCKOCTeﬁ, HaXOXJACHUC KOOPAUHAT TOYCK.

. Haxoxnaenue ypaBHEHHI OKPYXHOCTH, c(hepbl, MIOCKOCTH.
Beruncienne paccTossHUN MEK1y TOYKAMH.
. N3yueHne  CBOWCTB  BEKTOPHBIX  BEIMYMH, IPABUII

Pa3jIOKCHUA BCKTOPOB B TPEXMCPHOM IMPOCTPAHCTBC, IIPaABUII
HaXOXICHUA KOOpJAWHAT BCKTOpa B IHPOCTPAaHCTBE, IIPABUIL
IICﬁCTBPIﬁ C BCKTOpaMH, 3aIaHHBIMU KOOpJIMUHATAMMU.

. [IpuMeHeHne Teopuu NpU pPElICHUH 3a/1ad Ha JIEUCTBUS C
BEKTOPAMH.
. N3yuenne CKAJIIPHOTO ITPOM3BEICHUS BEKTOPOB,
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BEKTOPHOTO YIPAaBJICHUS MPsIMOM U TUIOCKOCTU. [IprmeHeHne
TCOpHUU TIpU PCUHICHUU 3alda4 Ha I[€I>'ICTBI/I$I C BCKTOpaMu,
KOOpPJIMHATHBIN METOJI, MPUMEHEHHE BEKTOPOB [Isl BBIYHUCIICHUS
BCJIMYHMH YIJIOB U paCCTOHHHﬁ.

= O3HakOMJIEHHE C JJOKa3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU N IIPpAMBIX u MIOCKOCTEH C
HCIOJIb30BAaHUEM BEKTOPOB

3. YCJIOBUS PEAJIN3ALIMA PABOUYEN ITPOI'PAMMBI YYEBHOM TV CHUILIMHBI

3.1. TpeGoBaHus K MUHNMAJILHOMY MATEPHAJTbHO-TEXHHYECKOMY 00ecedeHHI0

Peanmuzanus y4eOHOM MUCHMIUTMHBI TpeOyeT Haau4yus yuyeOHOro KaOMHETa, OCHAIIEHHOTO
CHeHATU3UPOBAHHON yueOHOM MeOETIbIO M CPEICTBAMHU O0yUCHHS.

OOopynoBanue y4eOHOro KaOMHETa: MOCAJOYHBIE MECTa M0 KOJIMYECTBY OOYYarOIIHXCS;
pabodyee MECTO TMpenoAaBaTessi; KOMIUIEKT Y4YeOHHKOB II0 MaTeMaTHKe; KOMIUIEKT HarlIsIHBIX
N0COOMIT; KOMIUIEKT TECTOBBIX M MHIMUBHyaIbHBIX 3aaHUMH.

Texangeckue cpeacrBa 06y‘~IeHI/I$II HHTCPAKTUBHAA NOCKa C JIMICH3WOHHBIM IIPOTrpaMMHBIM
oOecrieueHreM, MyIIBTUMEINITHOE 000PyI0BaHNE, CBOOOIHBIN TOCTYI B UHTEPHET.

[lpn peanuzanmu mporpaMmbl y4eOHOW JUCHMIUIMHBI «Maremarnka» MOTYT OBITH
UCIIONIb30BaHO mporpamMHoe obecniedenue Big Blue Button (BBB), Moodle, S-nuck.

3.2. AupopmannonHoe odecneyenue. [lepeuens pexomeHayeMbIX y4eOHbIX H3IaHMIA,
HHTEPHET-PecypcoB, 10MOJIHUTEIbHON JUTEPaTypPhI
OcHoBHas nuTeparypa:

1. Topromkun, A. I1. Maremaruka: yuebnoe nocodue / A. I1. T'opromikus ; moxa pen. M.
W. Bomuauapa. — Caparos :Ai [Im Dp Menuna, 2019. — 824 c. — 978-5-4486-0735-6. — URL:
http://www.iprbookshop.ru/83654.html (mara ob6pamenus: 01.08.2021). — Pexum moctyma: st
aBTOPH3. M0JIb30BaTENICH. — TEKCT: AIEKTPOHHBIN.

2. Kopob6eiinukosa, 1. 0. Maremaruka. Teopust BeposTHOCTEH : yueOHOE mocobue Juist
CIIO / N. YO. Kopobeiinukona, I. A. Tpybeuxkas. — Caparos : [IpodhobpazoBanue, 2019. — 154 c. —
978-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html  (nara  ob6parenus:
01.08.2021). — Pexwum gocTyma: Jjisi aBTOPH3. MMOJIb30Baresieil. — TeKCT : 3IeKTPOHHBIM.

3. KouerkoBa, 1. A. Maremaruka. [Ipaktukym : yueOHoe nocobue / M. A. KoueTkoBa,
K. U. Tumomko, C. JI. Cenezenb. — MuHck : PecnyOnukaHCKMIT MHCTUTYT MPOQPECCUOHATBLHOTO
obpazoBanust  (PUIIO), 2018. — 505 c¢. - ISBN 978-985-503-773-7. — URL:
http://www.iprbookshop.ru/84874.html (mara oOpamenus: 01.08.2021). — Pexxum moctyma: s
aBTOPU3. IOJIB30BaTeNIel. — TEKCT : 2JIEKTPOHHBIN.

4. MyxameraunoBa, P. I. Maremaruka. IlonroroBka k @PenepaibHOMY HHTEpPHET-
’K3aMeHy: ydeOHo-Metonudeckoe nocobue mig CIIO / P. I. MyxameranHoBa. — DIEKTPOH.
TekcToBble naHHbie. — Caparos : [Ipodobpaszosanue, 2019. — 117 c. — 978-5-4488-0256-0. — URL:
http://www.iprbookshop.ru/83655.html, (mara obpamenus: 01.08.2021). — Pexxum mocrtyma: st
aBTOPHU3. MOJIb30BaTENEH. — TEKCT : ANMEeKTPOHHBIN.

5. KouerkoBa, 1. A. Maremaruka. [Ipaktukym : yue6HOe mocobue / . A. Kouetkona,
K. U. Tumomxko, C. JI. Cenezenp. — MuHCK : PecrnyOnmMkaHCKHIT HHCTUTYT TPOQPECCHOHATBHOTO
obpazoBanus  (PUIIO), 2018. — 505 c¢. - ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (mata obpamenus: 29.05.2021). — Pexxum moctyma: s
aBTOPHU3. NOJIb30BATENEN. — TEKCT : AJEKTPOHHBIN.

JlonoJHUTENbHAs JITeparypa:
1. ®omunsbix, E. U. Maremaruka. [Ipaktukym : yueOHnoe nocodue / E. . ®oMuHbIX. —
MuHck : PecriyOnukanckuii HHCTUTYT npodeccruoHanbHoro oopasosanus (PUII0), 2017. — 440 c. —
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ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (mara oOpameHus:
01.08.2021). — Pexxum gocTyma: JjIsi aBTOPU3UP. TIOJIb30BaTeei

2. AxwmetranueBa, B. P. Maremaruka. Jluneitnas anrebpa : yuyebHoe mocooue / B. P.
AxmerranmeBa, JI. P. TamgayrmunoBa, M. MW. TanayrauHoB. — MockBa: Poccuiickuii
rocy/IapcTBeHHBI yHUBepcuteT mpaBocyaus, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html (mara ob6pamenus: 01.08.2021). — Pexum gocrtyma: s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3. Topromikun A.I1. Maremaruka: yueoHOoe nmocodue/ [opromkun A.Il. — Caparos: Ait
[Tu Op Menaua, 2018. — 824 c. — URL: http://www.iprbookshop.ru/83654.html (nara oGparenus:
01.08.2021). — Pexxum fgocTyIma: Jjisi aBTOPH3. MMOJIb30Baresieil. — TEKCT : 3JICKTPOHHBIM.

4. XycanHoB A.A. JluckperHas maremaruka : yaeOHoe mocooue mist CI1O/ XycanHoB
A.A. — Caparos: IIpodobpazosanue, 2018. — 77 ¢. — URL: http://www.iprbookshop.ru/86136.html
(mara ooOpamenus: 01.08.2021). — Pexxum goctyma: Juis aBTOpu3. mojb3oBareneil. — Teker :
3JIEKTPOHHBIMN.

5. Hyouna, . H. Marematu4eckue METOIbI: OCHOBBI TEOPUHU UTp: ydeOHOE mocolOue
st CITO / . H. y6una. — Caparos : [IpodoOpazoBanue, 2019. — 196 c. — 978-5-4488-0279-9. —
URL: http://www.iprbookshop.ru/84678.html (nara obpamenus: 29.05.2021). — Pexxum gocryma:
JUTSL aBTOPU3. TIOJIb30Baresieid. — TeKCT : AIeKTPOHHBIN

6. [umosa, JI. . Maremaruka : yue6. mocobue / JL.U. [llumosa, A.E. Illumnos. —
Mockaa : UH®PA-M, 2019. — 238 ¢. — (Cpeanee npodeccuonanbHoe odpasosanue). - ISBN 978-5-
16-107059-8.—URL.: https://new.znanium.com/catalog/product/990024(nara oOparieHus:
29.05.2021). — Peskum A0CTyMa: 7Sl aBTOPHU3. MOJIb30Bareseil. — TEKCT : SIeKTPOHHbIH.

WHuTepHeT-pecypcsi:

1. IPRbooks : snexrponHO-Onbmmoreynas cucrema / Ob6C IPRbooks ; OO0 «Aii I1u
Op Menuay, 3IeKTPOHHOE TIEPHOANYECKOe u3aanue «www.iprbookshop.ru». — Capatos, [2010-]. —
URL: http://www.iprbookshop.ru/ (nara oopamenus: 01.08.2021). — Pexxum noctyna: uis aBTOPHU3.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIMN.

2. Znanium.com : 3JE€KTpOHHO-OuOmmoteuHas cucrema / ObC Znanium.com, OOO
«HayuHno-n3narenbckuii uentp Mudpa-M». —-Mocksa, [2011-]. — URL: http://znanium.com/ (nara
obopamienns: 01.08.2021). — Pexkum gocTyma: JUis aBTOpW3. TMoyib3oBaTeneit. — Tekcer
JJIEKTPOHHBIN.

3. Hanmonanenas anextponHas oubnuoreka (HOb) : ®enepanbHas rocynapcTBeHHas
uapopmaronHas cuctema / MunuctepcetBo Kynetypsr PO. — Mocksa, [2004-]. — Pexxum nocryma:
https://rusneb.ru (mata oopamerus: 01.08.2021). — Pexxum focTyma: uist aBTOPHU3. MMOJIb30BATENCH.
— TexcrT : 2JEeKTPOHHBIN.

4, OnexktpoHHass O6ubmuorexka COUYMHCKOTO TOCYJAapCTBEHHOTO YHHUBEpcHUTeTa : 0Oasza
nauubix. — Coun, [2017- ]. — URL: http://lib.sutr.ru/ (zara obpamienus: 01.08.2021). — Tekcr :
AIEKTPOHHBIN.

3.3. MeTronnyeckoe obecnmedeHHe O00pa3oBaTeILHOrO mpomecca sl 00y4YeHHUs
HHBAJM/IO0B U JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

VYcnoBusi opraHu3all U COACp)KaHWE OOY4YeHUS W KOHTPOJS 3HAHWM WHBAIHMIIOB U
obyuaromuxcs ¢ OB3 mo aucuumnnuHe «MaTemMaThkay OmpefeNsioTCs MPOrpaMMON JUCIUILTAHBL,
aJanTUPOBAHHOM MPU HEOOXOAMMOCTH JIJIs1 OOYUECHHS YKa3aHHBIX 00yUJarOIINXCS.

Opranuzaiys o0y4eHus, TEKyIed U TPOMEXKYTOUHOU aTTeCTAllUU CTY/IEHTOB-UHBAIHJIOB U
ctyneatoB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOCHHOCTEH NCHUXO(DU3UYECKOTO Pa3BHUTHS,
WHANBUAYAIbHBIX BOZMOKHOCTEH M COCTOSIHUS 3[I0POBBSI TAKUX 00YJAIOIINUXCSI.

I/ICXOI[?I nu3 HCI/IXO(l)I/ISI/ILICCKOFO Pa3sBUTHUA U COCTOAHUA 3J0POBbS CTYACHTOB-UHBAJINIOB U
ctyneHToB ¢ OB3, opraHusyloTcsi 3aHSATHS COBMECTHO C JAPYTUMH OOYyYaroOUIMMHCS B OOIIUX
rpymnmnax, HCIHOJb3Yysd CONUAIIBHO-aKTUBHBIC U pe(bf[eKCI/IBHI)Ie METO/AbI 06y’~IeHI/I$I cOo31aHus
KOM(OPTHOTO TICUXOJIOTHYECKOTO KIMMaTa B CTYJCHYECKOUW TpYIe WU, IPU COOTBETCTBYIOIIEM
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3aSBJICHUH TAaKOoro OOydaromierocsi, IO WHIUBUAYATbHOW MpoOTrpamMme, KOTOpasl —SBISETCS
MOIM(UIIMPOBAHHBIM BAPUAHTOM OCHOBHOW paboueil mporpaMMmbl JucHUIUIMHBEL. [lpu 3TOM
coJepKaHHWE MPOrpaMMbl AMCUUIUIMHBI HE H3MEHseTca. V3MEHSIoTCS, Kak MpaBmiio, (OpMBI
0o0y4YeHHUs U KOHTPOJIA 3HaHUN, 00pa3oBaTeIbHble TEXHOJIOTUH U AUIAKTUYECKUE MaTePHAIIbI.

OOyueHue CTYICHTOB-MHBAIHIOB U CTyneHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WHAUBUAYAIIbHO W/WIK C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.

JlucraHnuoHHoe  oOydeHue  oOecrieyMBaeT  BO3MOXHOCTh ~ KOMMYHHKAIMid €
npernojaBaTesieM, a Tak K€ C JAPYTMMH O0y4aeMbIMU IOCPEICTBOM BeOMHApOB (Hampumep, C
UCIIOJIb30BAHUEM MPOTrpaMMbl  SKYPE), 49TO CIIOCOOCTBYET CIUIOUEHHIO TpPYIIbI, HAlpaBisieT
yueOHYI0 IpYIIy Ha COBMECTHYIO paboTy, 00CYX ACHHE, TPUHATHE TPYNIIOBOTO PELICHHUS.

B yuyeOnoMm mpormecce sl MOBBIIMICHUS YPOBHS BOCHPUATHS W TEpepabOTKU y4eOHOM
uH(pOpMallUK CTYACHTOB-UHBAIUIOB M CTyneHTOB ¢ OB3 mpuMeHsIoTCs MyJIbTHUMEIUNHBIE U
CHELMATN3UPOBAHHBIE TEXHUYECKHE CpEACTBA INpueMa-repenaund y4deOHoil wuHpopmanuu B
JMOCTYMHBIX (opMax [Uisi CTYACHTOB C Pa3IMYHBIMU HapYHICHUSAMH, OOECIEUHBACTCS BBITYCK
ATBTEPHATUBHBIX  (OPMATOB TEUATHBIX MaTepuaioB (KpymHBIA MPUEDT), DIEKTPOHHBIX
o0Opa3oBaTeNnbHbIX pecypcoB B (opmax, aJanTHUPOBAaHHBIX K OrPAHUYCHHUSM 3J0POBBS
00yJaromuxcsi, HATMYHE HEOOXOIMMOT0 MaTePHAIHLHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop m paszpaboTka y4eOHBIX MaTEpHUajOB IMPOU3BOJIUTCS MPENOJIaBaTeIeM C Y4ETOM
TOro, 4YTOOBI CTYICHTH C HApyMEHWSIMH CiIyXa TOJIy4Yaad WHOOPMAIMIO BH3YaIbHO, C
HApYIICHUSAMU 3pEHUs — ayauaibHO (HampuMep, ¢ HCHOJIb30BAaHUEM IMPOTrPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yueOuvie KypCbl KOMOPbIX mpedylom om CmyoeHmos
BbINOJIHEHUSI ONPEOeNeHHbIX Cheyupuueckux Oelcmsull U npedcmasianwux cooou npobiemy uiu
Oelicmeaue, He8bINOIHUMOE OJisi CIYOEHMO08, UCHbIMbLEAIUUX MPYOHOCIU C NepedsUdNCeHUemM iU
peuvto, obazanvl 6 PIIJ] yuecmv smu ocobennocmu u npeonazamv CMyOeHmMam-UHEAIUOaM U
cmyoeumam ¢ OB3 anbmeprnamugtble Memoovl 3aKpenjieHus U3yuaemo20 Mamepuad.

JIisi OCYIIECTBIICHUS TPOIEIyp TEKYHIEr0 KOHTPOJIS YCIEBAEMOCTH W IMPOMEXKYTOUHOM
aTTectauuu oOydaromuxcs uHBaMUA0B U Jull ¢ OB3 (QoHI OIEHOYHBIX CPEACTB MO TUCIUILIUHE,
MIO3BOJISIOIINN OLEHUTDH JOCTIKEHHE UMHU PE3yJIbTaTOB O0YYEHHUS U YPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHIINH, MPEeIyCMOTPEHHbIX YYeOHBIM IIJJAHOM U paboyeil mporpamMmon AWCIMILTUHBL,
QIANITUPYETCS [Tl 00YJarOIIUXCsl MHBAIHIOB U JIAI C OTPAHMYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI
C Y4YeTOM HWHIMBHIYaJbHBIX ICUXO(PHU3UOIOIMYECKUX OCOOEHHOCTE (YyCTHO, MHCBMEHHO Ha
Oymare, NMMCBMEHHO Ha KoMmIbloTepe, B (¢opMme TecTupoBaHus u T.1.). llpu HeoOxomumoctu
o0yyaromuMcsl TPEAOCTaBIsAETCS JOMOJIHUTENbHOE BpeMs Ui MOArOTOBKM OTBETa IpHU
MIPOXOXKJICHUN aTTECTALNH.

4. KOHTPOJIb ¥ OLIEHKA PE3YJIBTATOB OCBOEHUSI YYEBHOM JUCIIUILINHBI

Tekymmii KOHTpPOJIb M  OLIEHKAa pe3ylbTaTOB OCBOEHUA Y4eOHOH  AMCUMITIIMHBI
OCYULIECTBIIIETCA IIPENOAABATEIEM B IIPOLECCE IPOBEACHMS 3aHATHI, a TaKXKe BbBIIOJHEHUS
00y4aronMMHCST CaMOCTOSATENbHON (BHeaynuTOpHOI) palothl. I[lpoMexyrouHass arTecTanusi B
dbopme 3K3aMeHa BO 2 ceMecTpe.

Pesynbrarel 00yueHus @DopMBI U METOJIBI KOHTPOJIS U

(0CBOEHHBIE YMEHHS, YCBOCHHBIE 3HAHMSI) OIICHKH PEe3yJIbTaTOB 00y4YEeHHUS
* INYHOCTHDIE: [TucbMeHHBIH KOHTPOJIb B opMe:
- ¢OpMUPOBAHHOCTH TPEJCTABIEHUNA O MareMaTuke Kak | 1. [IpoBepounass pabora 1O
00 YHHMBEPCAJIbHOM A3BIKE HayKH, CPEICTBE | TEME «KopHu, CTETEHH,
MOJIEIMPOBAHUS SIBJICHUH U MPOLIECCOB, UIESIX M METO/ax | Jorapudmbim»
MaTe€MaTHKU; 2. IIpoBepounass pabora 10
- [OHMMaHHE 3HAYMMOCTH MaTEeMaTUKH [UIsl Hay4yHO- | TeMe «DyHKIUn»
TEXHUYECKOTO Iporpecca, cOpMUpPOBaHHOCTh OTHOLIEHUS | 3. [IpoBepounas pabota
K MareMaTHKe KaK K 4acTu o0IiedesoBeuecKkoil KyabTyphl | «IIpon3BoaHas 1 HHTETpa»
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yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHUS MaTeMaTHKU,
ABOJIOIMEH MaTeMaTHYSCKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOPKEHUS, alTOPUTMUICCKON KYIBTYPBI, KpUTHYHOCTH
MBILUIGHUST HA YPOBHE, HEOOXOAMMOM Juis Oymyliei
npo(hecCHOHAIBHON  TEATEIBHOCTH, I TPOAOIDKEHUS
00pazoBaHMs ¥ CAaMOOOPA30BAHUS;

- OBJIQJICHUE MATEMaTHYCCKUMH 3HAHUSMU U YMEHUSIMH,
HEOOXOJMMBIMU B TIOBCEAHEBHOW >KU3HU, IJII OCBOCHHS
CMEKHBIX €CTECTBEHHO-HAYIHBIX TUCIATLTAH u
JUCIUIUIMH TPOPECCUOHATBLHOTO IUKJIA, IS MOJyYeHHS
oOpa3oBaHust B 00NAcTAX, HE TPeOyIOUMX YyriyOIeHHOH
MaTeMaTH4eCcKOi MOATOTOBKU;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO, B TOM
yHclie caMOO0Opa30BaHUIO, Ha TMPOTSHKEHUHM BCEU KHU3HU;
CO3HATEJIHLHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BAHUIO
KaKk  YCJIOBHIO  YCIEIIHOW  NpodecCHOHANBHON U
OOIIECTBEHHOM JICATCIBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOM
TBOPYECKOW U OTBETCTBEHHOMU JESATENbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHHYECTBY CO
CBEpPCTHUKAaMH B  00pa3oBarelbHOW,  OOIIECTBEHHO-
MOJIE3HOHM, y4yeOHO-UCCIIE0BATENIbCKOM, MPOEKTHOM U
JIPYTUX BUIOB JIESTEIBHOCTH;

- OTHOIICHHWE K TMPOo(eCCHOHAIBHON EATSIBHOCTH Kak
BO3MO>KHOCTH y4acTus B pCIIGHUU  JINYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIECHAITMOHATBHBIX
npo0iem;

* MeTanpeaMeTHbIE:

- YMCHUC CaMOCTOATCIIbHO OIIPCACIIATH OCIn
JACATCIIBHOCTH W COCTABJIATH IIJIAHBI  ACATCIBHOCTU,
CaMOCTOATCIbHO OCYHICCTBJIATD, KOHTPOJIMPOBATH u
KOPPEKTHPOBATH JACATCIBbHOCTD, HCIIO0JBb30BaTh BCC

BO3MOXKHBIE PECYpChl MJisi JIOCTUXKEHUS TOCTABICHHBIX
nejael W peanu3aluy IJIAaHOB JESITENIbHOCTH, BBIOMPAThH
YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYALIHSIX;

- YMEHHE POAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B
MIPOLIECCE COBMECTHOM AESITENIbHOCTH, YUUTHIBATH MO3UIIMH

OpPYTUX  YYacCTHHUKOB  JIeATENbHOCTH,  3(PPEeKTHUBHO
pasperniaTb KOH(IUKTHI;

- BJQJICHHE HaBbIKAMM  [103HABATEJIbHOM, y4eOHO-
UCCIIEZIOBATENIbCKOM M TPOEKTHOW  JEATENIBHOCTH,
HaBBIKAMH  paspemnieHusi MTpolsieM; CIOCOOHOCTh |

TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOUCKY METOJ0B
peHIeHI/ISI HpaKTI/ILIeCKI/IX 3aja4, HpI/IMeHeHI/IIO paSJ'II/I‘-IHI)IX
METOJO0B NO3HAHUS;

- TOTOBHOCThL M CIIOCOOHOCTHL K CaMOCTOSTEILHOHU
H(OPMAITMOHHON-TI03HABATEILHOM JIeSITENLHOCTH,
BKJIFOUAsA yMeHI/Ie OpI/IeHTI/IpOBaTBCSI B paszqux
UCTOYHHKAX WHGOpMAINKM, KPUTUYECKH OILICHHUBAaTh U
WHTEPIPETHPOBATh  MHPOpPMAIMIO, TOJIYYaeMyl U3
pPa3IMYHBIX UCTOYHUKOB;

4, [TpoBepounas pabota
«YpaBHEHUS U HEPABEHCTBA

5. [TpoBepounas paborta
«DNIeMEHTBI KOMOMHATOPUKH,
TEOpUHn BEPOSATHOCTEM u
MaTeMaTu4eCcKOi CTaTUCTHKI

6. [TpoBepounas paborta
«I'eomerpusi»

YcerHBIE  KOHTpPOIb B (opme:
- UHJIMBUYaIbHOTO OIIPOCa;

- (poHTaANBHOTO OMpOCA;

[Ipomexyrounass  arrecrauuss  —
3K3aMEH BO 2 CEMEeCTpe
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- BJIAQJICHUE A3BIKOBBIMU CpEJICTBAMU: YMEHHE SCHO,
JOTMYHO M TOYHO M3Jararb CBOK TOUYKY 3pEHUs,
UCIIOJIb30BaTh a/I€KBATHbIE SI3bIKOBBIE CPEJCTBA;

- BJaJIcHHE HaBBIKAMHU I103HABATEIBbHOM pedieKcun Kak
OCO3HAaHHE COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHUS U HE3HAHMsI, HOBBIX IO3HABATEIbHbBIX CPEACTB AJIS
UX TOCTH)KEHUS;

- LEJIEYCTPEMIIEHHOCTh B TIOMCKaX U NMPUHATUYU PEILEHUH,
CO00pa3UTEIBHOCTD u UHTYULUS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX IPEICTaBICHUN; CIIOCOOHOCTh
BOCIIPUHUMATh Kpacoty | FapMOHUIO MUDa;
* IpeAMeTHbIe:

- ¢(OpMHPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKE Kak
YacTM MHPOBOH KYIBTYpbl M MECTE MAaTeMaTHKd B
COBPEMEHHOM ITUBUIIM3AIINH, CIIOCO0AX OMUCAHUS SBJICHUM
peasbHOro MHpa Ha MaTeMaTHYECKOM SI3BIKE;

- c()OpMHUPOBAHHOCTH MPEACTABIECHUN O MAaTEMaTHUYECKUX
HNOHATUSIX KaK BaXKHEMIIMX MAaTEeMaTUYeCKUX MOJEIX,
HO3BOJISIFOIMX ONMCHIBATh M U3y4yaTh Pa3HbIE NMPOLECCHl U
ABJICHUS; TMOHUMAaHMSI BO3MOXHOCTU aKCHOMAaTUYECKOIO
IOCTPOEHUS MaTEMaTHYECKUX TEOpHil;

- BJIAQJCHHE METOAAMM JI0KA3aTeIbCTB M aJTOPUTMOB
pelIeHus,  yMEHHe  MX  IPUMEHATh,  HPOBOAMUTH
JI0Ka3aTeIbHbIE PACCYKIECHUS B XO/I€ PELICHUS 3a/1a4;

- BIAJCHME CTaHIAPTHBIMM IpPHUEMaMM  pELICHUs
palMOHANBHBIX M  WPPALMOHAIBHBIX, I10KA3aTEJIbHBIX,
CTENIEHHBIX, = TPUTOHOMETPHUYECKUX  YpaBHEHMH U
HEPAaBEHCTB, MX CHUCTEM; MHCIIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MTPOTPAMM, B TOM YMCJIE JUIsSl TOMCKA MTyTH
pelieHuss W WUIIOCTPAallMU  pelIeHUs ypaBHEHUN U
HEPABEHCTB;

- Cc(pOPMHUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX
MOHATHAX MAaTEMaTUYeCKOrO aHajlu3a M HUX CBOMCTBAx,
BJaJICHUE  YMEHHMEM  XapakTepu3oBaTb  IOBEJEHHUE
GyHKIUI, WCHONb30BaHME MOJYYEHHBIX 3HAHMHA 7S
ONMCAHUS U aHAJIN3a pealbHbIX 3aBUCUMOCTEN;

- BIAJCHHE OCHOBHBIMH IOHATHSAMHM O IUIOCKHX U
IPOCTPAHCTBEHHBIX ~ TIEOMETPUYECKUX  (QUIypax, HUX
OCHOBHBIX  CBOWCTBax; C(OPMUPOBAHHOCTb  yMEHUS
pacno3HaBaTh T€OMETpUYECKHE QUIypbl Ha uepTexkax,
MOJENAX U B PEATBHOM MHPE; NPUMEHEHUE H3YYEHHBIX
CBOMCTB reoMeTpuiecKux Guryp u Gpopmyin uisi perieHus
FEOMETPUUYECKUX 3a7ad M 3aJad ¢ [PaKTUYECKUM
CoJIepKaHHUEeM;

- c(hOpMHPOBAHHOCTh TPEACTABICHUI O Mpoleccax u

SABJICHUSAX, UMCHOIIIUX BCpOSITHOCTHBIfI XapakTep,
CTaTUCTUYCCKHX BaKOHOMepHOCTCﬁ B pc€aJlbHOM MHpPE,
OCHOBHBIX TIOHATHUAX 3J'I€MGHT21pHOI>i TCOpHUU

BEPOATHOCTEH;  yMEHHME  HAXOIAUTb U  OLICHUBATb
BEPOSITHOCTH HACTYIUUICHUSI COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CHUTYyallUsiX M OCHOBHBIE XAPAKTEPUCTUKHU
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CﬂyqaﬁHBIX BCIINYHH,
- BIaACHHUC HaBbIKaMH HCIIOJIB30BaHUA TOTOBBIX
KOMITBIOTCPHBIX IPOIrpaMM IIpH pCHICHUHN 3a4a4.

OO0uue KpUTEPHHU OLIEHKH Pe3yJIbTATOB OCBOCHUA Y4eOHOM TN CIUIITUHbI

B ycTHBIX ¥ MUCBMEHHBIX OTBETAX CTY/ICHTOB Ha MPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHUSAX, B
COOOINEHUSAX W JIOKJIAJaX, 3cce W APYyrux ¢GopMax ayJUTOPHOW M CaMOCTOSITENLHON paboThI, a
Takke B TEKYIIMX KOHTPOJBHBIX pabOTaX yUYMTHIBAIOTCS: TJIyOWHAa 3HAHWMA, BJIAJICHHE
HEOOXOAUMBIMH YMEHHSIMU (B 00bEME MPOrpamMMbl), JTOTUYHOCTh M3JIOKEHUSI MaTepuia, BKIOUYas
0000111eHMS, BBIBOJIBI, COOTIOJICHUE HOPM JIUTEPATYPHOU PEUH.

OuLeHKYy «OTIMYHO» 3aCIyKUBAaeT CTYAEHT, TBEPIO 3HAIOUIMI NpOrpaMMHBIA Marepuail,
CHCTEMHO ¥ TPaMOTHO W3JIAralomUid €ro, JEMOHCTPUPYIOIIUNA HEOOXOIUMBINH  ypOBEHb
KOMITETEHINH, YETKHEe, C)KAThle OTBETHl HA JOMOJIHUTEIBHBIC BOMPOCHI, CBOOOIHO BIAJICIONIUI
MOHATUIHBIM aIlapaToM.

OLIEHKY «XOpPOILO0» 3aCIyXUBAaeT CTYACHT, MPOSBUBIIMI MOJHOE 3HAHWE MPOTPAMMHOIO
Marepuaia, JeMOHCTPUPYIOMIHI chOpPMUPOBAHHBIE HA JIOCTATOYHOM YPOBHE YMEHHS W HaBBIKH,
yYKa3aHHbIE B MpOrpaMMe KOMIIETCHIIMH, TOMYCKAIONIMH HENPUHIMIHAIbHBIE HETOYHOCTH TMpPH
W3JI0KEHUU OTBETA Ha BOIIPOCHI.

OlLIeHKY «Y1OBJIETBOPHUTEJIbHO» 3aCIy)KMBACT CTYICHT, OOHAPYKUBIIMK 3HAHUS TOJBKO
OCHOBHOTO Marepualia, HO HE YCBOMBIIMNA [eTanu, JOMYCKAIOUIMI OMIMOKU MPUHLIUIIUAIHHOTO
XapakTepa, JEMOHCTPUPYIONIMA HE 0 KOHIAa CGHOPMUPOBAHHBIC KOMIICTCHIIUH, YMEHUS
CHUCTEMaTU3UPOBATh MaTepuall U J1eJIaTh BHIBOJIbI.

OlleHKY «HeYI0BJEeTBOPUTEIbHO» 3aCIY)KHMBAET CTYJACHT, HE YCBOMBIIUN OCHOBHOIO
CoJiepKaHUsl MarepHalia, He YMEIOUIMI crucTeMaTH3upoBaTh MH(POPMALIMIO, J1E1aTh HEOOXOAMMbIE
BBIBOJIbI, YETKO U TPAMOTHO OTBEYATh HA 3aJlaHHBIE BOIPOCHI, IEMOHCTPUPYIOIINNA HU3KUI yPOBEHB
OBJIaIcHUS HEOOXOOUMBIMH KOMITETEHIIUSIMHU.

OueHuBaHue CTYIEHTA HA IK3aMEHe M0 y4eOHO# IuCHUILIHHE

OreHKa «OTJMYHO» BBICTABISIETCS CTYIEHTY, €CJIM OH TIIyOOKO M TMPOYHO YCBOWII
MIPOrpaMMHBII MaTepua, UCYEpIbIBAIOIIE, MOCIEA0BATENbHO, YETKO U JIOTMYECKH CTPOMHO €ro
W3JIaraeT, yMEEeT TECHO YBS3bIBaTh TEOPUIO C TMPAKTUKOH, CBOOOMHO CHpABISETCS C 3aJladamH,
BOIIPOCAMU W JIPYTMMH BHJAMHM TIPUMEHEHUS 3HaHWM, HE 3aTpPyIHSETCSs C OTBETOM MpHU
BUION3MCHCHHUU 3az[aH1/1171, HpaBI/IJ'II)HO O6OCHOBI>IBaCT HpI/IHSITOG pemeHHe, BJIaACCT
Pa3HOCTOPOHHUMHM HAaBBIKAMHU M IPUEMAMH BBINIOJIHEHUS TPAKTUYECKHUX 3a/1a4.

OneHka «X0poIlo» BHICTABISAETCS CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepuall, IPaMOTHO U
M0 CYIIECTBY M3Jaraer €ro, He JOMYyCKas CYUIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUJILHO TMPUMEHSET TEOPETUYECKHE TIOJOXKEHUS NpPHU PEIICHUH IPAKTUYECKUX BOIMPOCOB U
3aJ1a4, BJIIaJIC€CT H€O6XOI[I/IMI>IMI/I HaBbIKaMHU U HpI/IéMaMI/I HNX BBIITIOJIHCHMUA.

OneHKa «yH10BJIE€TBOPHUTEJIbHO» BBICTABISIETCS CTYACHTY, €CJIM OH MMEET 3HaHUs TOJIbKO
OCHOBHOTO Marepuana, HO HE YCBOWJ €ro Jerajei, IOMyCKaeT HETOYHOCTH, HEIO0CTAaTOYHO
MpaBUIbHbIE (OPMYIUPOBKH, HApYIIEHHUS JIOTUYECKONW TOCIEAOBAaTENbHOCTH B H3JIOXKCHUU
HpOFpaMMHOFO MaTepI/Iana, HCIIBITBIBACT San}IJIHeHI/IS[ HpI/I BBIITOJTHCHU U HpaKTquCKHX pa60T.

OueHKa «HEYI0BJETBOPUTEIbHO»  BBICTABISETCS  CTYIEHTY, KOTOPbIH HE 3HAeT
3HAYUTEJIHHOW YacTH NMPOrPaMMHOI0 MaTepuaa, JOMyCcKaeT CyIIeCTBEHHbIE OIINOKH, HEYBEPEHHO,
¢ OONBIIUMU 3aTPYAHCHUSIMH BBITIOTHSET MPAKTUIECKUE PAOOTHI.

IlepeyeHb BOIIPOCOB /ISl MOATOTOBKH K IK3aMeHY
10 y4eOHo# qucuunanHe «Maremaruka»
OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIBL.
dynknus y=Sinx, ee rpaduk u CBOHCTBA.
OyHKIUA y=COSX, ee rpaduK 1 CBOICTBA.
Oyukuus y=tgx, ee rpapuk u CBONCTBA.
OyHkIus y=Ctgx, ee rpaduk U CBOUCTBA.

agbrwbnE
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6 [TpeoOpaszoBanue rpauKoB.

7. UeTHbIe 1 HEYETHBIC (DYHKIIHH.

8. Bospacranue, yosiBaHue GyHKIUU. DKCTPEMYMBI.

9. Cxema uccnenoBanus QyHKITHH.

10.  ApkcuHyc, apKKOCHHYC, apKTaHT€HC, QPKKOTAHT'€HC.

11.  Omnpenenenue npousBonHoi. Ilpupaienue aprymenra, npupamiesne QyHKIUH.
12.  IlpaBuiia BBIYHCICHHS TPOU3BOTHBIX.

13.  IIpomsBomHas CIIOKHOU (DYHKIIUH, TPUTOHOMETPUUYECKUX (PYHKITHIA.
14.  OcHnoBHble GpopMysbl U HepeHITUPOBAHNUS.

15.  KacarenpHas k rpaduky QyHKIIUH.

16.  IlpousBoaHas B TEXHHUKE U (PHU3HKE.

17.  Ilpu3Hak Bo3pacTaHUs WK YObIBaHUS (QYHKITUU.

18.  Kpuruueckue TO4KH (HyHKIIMU, MAKCUMYMBI 1 MUHUMYMBI.

19.  HauOosbiiee u HauMeHbIee 3HaYCHUS QYHKITUU.

20.  IlepBooOpa3znasi. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

21.  Tpu mpaBuia HaXOXAECHUS POU3BOIHBIX.

22.  Tabnuma nepBoOOpa3HBIX.

23. [Tnomane kpuBonuHeiHoi Tpaneuuu. @opmyna Herorona-JleitOnuna.
24.  KopeHb N-0if CTETIEHU U €ro CBOICTBA.

25.  CreneHb ¢ pallMOHAJIbHBIM IT0KA3aTeJIeM U €€ CBOMCTBA

26.  IlokasarempHas QpyHKIHS, ee rpaduK U CBOMCTBA.

27.  JlorapudMbl 1 BX CBOKCTBA.

28.  Jlorapudmuyeckas ¢pyHKuus, ee rpaduK U CBOICTBA.

29.  IIpumMeHeHue UHTETpaa.

30.  IIpou3sBomHas moka3aTelbHOH U Jorapudmmudeckoir GyHKITUH, IEPBOOOpA3HAS
N0Ka3aTeNIbHOW (PYHKLIUU.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiine reoMeTpuuecKre Tejaa U UX MOBEPXHOCTH.

33.  [lapammenbHOCTH MPSIMBIX, TPSIMOM U TIOCKOCTH.

34.  B3auMHOe pacroyioXXeHHe MPSAMBIX B IPOCTPAHCTBE.

35.  IlapamnenbHOCTP IUIOCKOCTEH.

36.  Terpasnp u napanenenumnen.

37. [lepneHMKyIIPHOCTD NPSIMBIX U IIOCKOCTEH.

38.  IlepmneHauKyssp 1 HaKJIOHHBIE.

39.  JIByrpasHbIi yrodi.

40.  IloHATue MHOTOrpaHHUKA. BBIMyKible U HEBBITYKJIbIE MHOTOIPAaHHHUKH.
41.  T'eomeTpuueckoe Telo.

42.  Ilpusma. Ilpsimast, npaBuibHast, HakIoHHAsA. OOBEMBI TPU3MBI.

43. [Mupamupa. [IpaBunbHas nupamuga u ee cBorictBa. Anodema. O0beM MUPAMUIBIL.
44,  VYcedyeHHas nUpaMuja.

45.  IlpaBuUibHBIE MHOTOTPAaHHUKH.

46.  CummMmeTpus B IPOCTPAHCTBE.

47. CrnoxeHue 1 BbIUUTaHUE BEKTOPOB (rpaduueckn).

48.  YMHOXeHHE BeKTOpa Ha yncio. CBOHCTBA yMHOXKEHHUS.

49,  KommuranapHeie BeKTOpHI. [IpaBuito mapasuienenumnena.

50.  IIpsmoyromnbHas cucTeMa KOOpIMWHAT B MPOCTPAHCTBE

51.  IlpaBujo cyMMbl, pa3HOCTH, IPOU3BEIECHUS BEKTOpA HA YUCIIO.

52.  Ilpocreiime 3a1a4u B KOOPAUHATAX.

53.  CkansipHOE POU3BEICHUE BEKTOPOB.

54.  lleHTpasibHas, oceBasi, 3epKajibHasi cuMMeTpus. [lapaiiensHblil mepeHoc.
55. Hunmuuap. [nomank MOBEpXHOCTH MIJIMHIPA B €T0 00BEM.

56.  Komnyec. Ilnomane noBepXHOCTH KOHYCA U €T0 00BbeM.

28



o7.
58.
59.
60.

Cdepa u map. ITnomans chepsl, 00beM mIapa.

KacarenpHas mtockocts K cdepe.

[Tonsarue o6bemoB. CBoiicTBa 0OBEMOB.

[TonsiTHE MWAPOB CETMEHTA, IAPOBOTO CIIOSL, IIAPOBOTO CEKTOPA M UX OOBEMBI.
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HanMmeHnoBanme crieluaibHOCTH
54.02.01 Ju3aiin (o oTpacism)

Pabouas mporpamma yuebnoi aucruumabel OY/[.04 Martematuka Ha 2022-2023 y4deOHBIN

TOJl pPAaCCMOTPEHA U TIEPEyTBEPXKICHA HA 3aCETaHUH IIUKJIOBON METOJUYECKON KOMUCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

ITpotokomn Ne 2 ot «05» centsaops 2022 T.

I[IpencenaTens HUKIOBOM METOAMYECKOM Komuccun /7 E. B. I'epnunrep
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HanMmeHnoBanme crieluaibHOCTH
54.02.01 Ju3aiin (o oTpacism)

Pabouas mporpamma yueOnoi aucruumabel OY/[.04 Martematuka Ha 2023-2024 ydeOHBIN

TOJl pPAaCCMOTPEHA U TIEPEyTBEPXKICHA HA 3aCETaHUH IIUKJIOBON METOJUYECKON KOMUCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

[TpoTokoa Ne 10 ot «26» utonst 2023 r.

I[IpencenaTens HUKIOBOM METOAMYECKOM Komuccun /7 E. B. I'epnunrep
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