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1.IMosicHUTeIbHAS 3aIUCKA

[Iporpamma  oOmieoOpazoBarenbHOM — y4eOHON — mucrurumHbl — «MaTemaTtukay
npeaHaszHadeHa juis uzydenusa maremaruku B OIIK CTU HUTY «MUCuC npu peanuzaiuu
0o0pa3oBaTeNbHON MPOrpaMMbl  CpeIHEro o0mero oOpa3oBaHUS B MpelIenax OCBOCHHS
OCHOBHOM TpodeccronanbHoi oopazoBareapHoi mporpammbl CITIO (OITOIT CITO) Ha 6aze
OCHOBHOTO 0011ero 00pa30BaHUs MPH MOATOTOBKE CIIEIUAIUCTOB CPEIHEro 3BeHa (naiee -
[IICC3).

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oobmero
oOpa3zoBanusi ¢ yderoMm I[IpumepHON OCHOBHOH 00pa3oBaTENbHOI MPOrPaMMBbI CpPEIHErO
obmero oOpa3oBaHHs, OJOOpPEHHOW pemieHHeM (elIepaibHOTO Y4eOHO-METOAUYECKOTO
o0benuHeHus 1Mo obmemMy oopa3zoBaHuio (MpoTokoi ot 28 uroHs 2016r. Ne 2/16-3).

CopepxaHue mporpaMMbl  «MareMaTrukay HaMpaBICHO HAa JOCTHKEHHUE CIICTYIOIIIX
LEJIEH.

. obOecrieueHre  COPMHPOBAHHOCTH  IIPEJCTABICHUM O  COIMAJIbHBIX,
KYJIbTYPHBIX U UCTOPUYECKHUX (PAKTOPAX CTAHOBJICHUS MAaTEMAaTHKH;

. obecnieueHre CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  AJITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHUS,

. obecrnieueHre CHOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH TOJTYYCHHBIC 3HAHUS
MIPH PEUICHUN Pa3IMYHBIX 33134,

. oOecrieueHre CHOPMHPOBAHHOCTH IPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIIeYeTIOBEYECKON KYJIbTYPhI, YHUBEPCAILHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIMUCHIBATH U
M3Yy4aTh pealIbHBIC MPOIECCHI U SIBIICHUSI.

B mporpammy BKIIOYEHO COJEpXKaHUE, HANpaBlIeHHOE Ha (OPMHUPOBAHUE Y
CTYJCHTOB KOMITIETEHIMH, HEOOXOMMMBIX s KadecTBeHHOro ocBoeHms [IIICC3 Ha 0ase
OCHOBHOT'O 00IIIEr0 00pa30BaHMUs C MOJIyYEHHEM CPEIHEro 00IIero 00pa3oBaHusl.

Pabouas nporpamma yueOHON nucuUIUIMHBI «MareMaTuka» pazpaboTaHa Ha OCHOBE
MPUMEPHOH MpOrpaMMbl  00Ie00pa3oBaTeIbHON y4eOHOW JAMCHUIUIMHBI «MaTtemaTtukay,
pexomeHmoBaHHOW — DefepanbHBIM  TOCYNAPCTBCHHBIM ~ aBTOHOMHBIM  YUPEXKJICHUEM
«DenepanbHbli  MHCTUTYT pa3BuUTUS oOpazoBanus» (PI'AY «DPHUPO») B KauecTBe
npuMepHoi nporpammsl A peanuzanuu [IIICC3 Ha 6a3ze ocHOBHOrO 00111€Tr0 00pa30BaHus C
MOJIy4eHHUEM cpenHero obmero oOpasoBanust oT 28 wutons 2016 r. (c yTouyHeHUEM U
nomnosnHenueM ot 25.05.2017r.)

OO0masi xapakTepucTHKA y4eOHO# JUCITUNIMHBI
MaremaTuka

Martematuka sBiseTcs (yHIaMEHTAIbHOM 0011e00pa30BaTeIbHOM AUCIUTIITMHON

CO CJIIOKHUBHINMCSHA yCTOﬁqHBBIM COACPIKAaHHUEM U O6HII/IMI/I Tpe6OBaHI/I$IMI/I K IIOATOTOBKE O6y-
YarOIIMUXCS.

[Ipu ocBoenuu cnernuanpHocTet CIIO TexHuueckoro npoduis npodeccuoHaIbHOTO

o0pa3oBaHMsl MaTeMaTHKa H3ydaeTcs Ha 0a30BOM YpPOBHE. OOue 1enu H3ydeHUs
MaTEeMaTUKU TPAAUIIMOHHO PEAIU3YIOTCS B YETBIPEX HAIPaBICHUAX:

1) o011ee npejacTaBieHue 00 UaesIX 1 METoJaX MaTeMaTHKHU;

2) WHTEINIEKTYAILHOE Pa3BUTHE;

3) OBJIa/IeHUE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHHUSMU;

4) BOCIIUTATEILHOE BO3IEHCTBUE.

Coz[epxcaHHe yqe6H0171 JAUCIUITIIMHBI pa3pa60TaH0 B COOTBE€TCTBHUHU C OCHOBHBIMH
COACPIKATCIIbHBIMU JIMHUAMU O6y‘IeHI/I$[ MaTE€MaTuKe:



. anreOpandeckas JMHUSA, BKIIOYAIOIIAs CUCTEMATH3AIMIO CBEJCHUN O YHCIIaX;

. M3y4YeHHEe HOBBIX U 00OOIIECHUE paHEee M3YUYCHHBIX OInepanuil (BO3BEACHHE B
CTEIeHb, M3BJIICUCHUE KOpHS, JiorapuMupoBaHue, CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC U
oOpaTHbIE K HHM); M3y4YCHHE HOBBIX BHJOB YHCIOBBIX BBIPQXKEHHH U (HOPMYI; COBEp-
[ICHCTBOBAHUE IPAKTHMYECKHX HABBIKOB M BBIUYUCIUTEIBHOW KYJIBTYpPhl, pPacIIUpEeHUE U
COBEPIICHCTBOBAHUE aNTreOpanyecKkoro ammapara, chOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U
€ro MpUMEHEHHNE K PEIICHHIO MaTEeMAaTUIECKUX U IPUKIIAIHBIX 33/1a4;

. TEOPETHKO-QYHKIIMOHATbHAS JIMHUS, BKIIOYAIONIas CHCTEMAaTH3aLUI0 |
pacmpeHre CBEACHMH O (YHKIMAX, COBEPIICHCTBOBaHME TpadUyecKux yMEHHIA;
3HAKOMCTBO C OCHOBHBIMH HAESIMH W METOAaMH MaTEMaTH4YeCKOro aHajiu3a B 00BeMe,
MO3BOJISIONIEM  HMCCIENOBaTh  JJIEMEHTAapHble  (QYHKIMM M pemarb  [pOoCTEHIne
reoMeTpuiecKue, GU3NUECKUe U Apyrue NPUKIaIHbIe 33/1a4H;

. JMHUS YPaBHEHUN U HEPABEHCTB, OCHOBAHHAs HAa MMOCTPOSHHUH U MCCIIEIOBAaHUH
MaTeMaTH4ecKuX MOJEJel, IepeceKkaromascs ¢  aureOpandeckoi W TEOPETHUKO-
(GYHKIMOHATBHOM JIMHUSMH ¥ BKJIIOYAIOUIass Pa3BUTHE M COBEPLICHCTBOBAHWE TEXHUKHU
anreOpanyeckux MpeoOpa3oBaHM JJIsl PEIICHHs ypaBHEHWH, HEPAaBEHCTB U CHCTEM;
(dbopmupoBaHKEe CIOCOOHOCTH CTPOUTH U UCCIIE0BATH MPOCTEUIIINE MAaTEMATHIECKUE MOJICIH
IpY PEIICHUH TPHUKIIAJHBIX 33/1a4, 3a7a4 U3 CMEXHBIX U CIICUUATbHBIX IUCIUIUINH;

. reOMEeTpHYECKasi JIMHUSA, BKIIOYAIOMIAs HArJSIIHBIE MPEICTABICHHUS O
NPOCTPAaHCTBEHHBIX (UTrypax W U3y4YeHHE HX CBOMCTB, (OPMUPOBAHHE U Ppa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpPaXCHHUsS, PA3BUTHE CIIOCOOOB TEOMETPHUYECKUX H3MEPEHUH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOJIOB JUIS PEIICHHS MaTeMaTHYECKUX M MPUKIAIHBIX
3ajay;

. CTOXaCTUYeCKasl JIMHUS, OCHOBAHHAs Ha Pa3BUTUM KOMOWMHATOPHBIX YMEHUH,
MIPEJCTABICHUNA O BEPOSTHOCTHO-CTATUCTHYECKIX 3aKOHOMEPHOCTSX OKPY>KAIOIIET0 MUPA.

B TemarndeckoM IIaHe MpOrpaMMbl Y4eOHBIH MaTepuall MpeicTaBieH B Gopme
YepeNyIOIIerocsi pa3BepPTHIBAHUS OCHOBHBIX COJIEPKATENbHBIX JMHUN (anredpandecKoi,
TEOPETHKO-(PYHKIIMOHATIBHOM, ypaBHEHUI U HEPABEHCTB, TEOMETPHUUECKOM, CTOXAaCTUYECKOM),
YTO MO3BOJISIET THOKO MCIIOJIb30BaTh MX PACIOJI0KEHUE U B3aUMOCBSI3b, COCTABIISTH pabOUYHid
KaJICHJApHBIA IUIaH, MO-Pa3HOMY uepeays ydeOHble TeMbl (TJIaBbl yuyeOHUKA), yYHUTBIBAS
npodune mnpodeccuoHanibHOTO 00pa3oBaHUs, CHEHMU(PUKY OCBaMBaeMOW CIELUATbHOCTH
CIIO, rnyOuny u3ydeHus: MaTepuaa, ypoBeHb IOATOTOBKHU CTYEHTOB 10 IPEAMETY.

W3yuenne  oOmieoOpazoBarenbHOW ~ y4yeOHOM  nucuuIuiMHbL — «Marematuka»
3aBeplIaeTcs MOJABEJCHHMEM MTOroB B (opMe »5K3aMeHa B paMKax MpPOMEXYTOUYHOU
arrecrauu cryaeHtoB B mporecce ocBoeHus [IIICC3 Ha 06a3e ocHOBHOro oOuiero
00pa3oBaHMs ¢ OJTYYEHUEM CPETHETr0 001Iero 00pa3oBaHus:
sk3aMeH uia  cnenuanbHocTH:  15.02.14  OcHamieHwe cpeIcTBaMU — aBTOMaTHU3aLUU
TEXHOJIOTHYECKUX MPOLIECCOB M MPOU3BOACTB (110 OTPACIIIM) B IEPBOM U BTOPOM CEMECTpaXx.

MecTto 00meo0pa3oBaTeIbHOM Y4eOHOM IMCHUILIUHBI B y4e0HOM IJIaHe

Oobmeobpa3oBarenbHas y4yeOHas JnucHMIUIiMHa «MareMaTHkay sBiISeTcs y4eOHOH
JUCHUIUIMHON 00s13aTeNIbHOIN npeaMeTHoN obnactu «Marematuka u uHpopmatukay OIrOC
cpenHero o0Iero oopa3oBaHus.

B OIIK o6meo0pa3oBatenbHas yuyeOHas aucuuiuinHa «MaTemaTuka» H3y4daercs B
obmeobpazoBarenbHoM 1uKIe ydyeOHoro turana [IIICC3 wa 06a3e OCHOBHOTO 001MIETO
00pa3oBaHMs ¢ OJTYYEHUEM CPEIHET0 001Iero 0opa3oBaHus.

PesyabTaThl ocBOeHHA 0011€00pa3oBaTeIbHON y4eOHOM TUCHUIINHBI



OcBoeHue conaepkaHus yd4eOHOW MUCHUIUIMHBI MaTemaThka 00ecleYrBaeT TOCTHKEHUE
CTYJIEHTaMH CIEAYIOIINX pe3yibmamos:

e jauyHOCTHBIX (JIP):

JIP 1 chopMuUpOBAaHHOCTD MPEJACTABICHUI O MAaTEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE
HayKH, CPEICTBE MOJIETUPOBAHUS SIBJIICHUN U MIPOLIECCOB, UAECAX U METOJIAaX
MAaTEMaTUKU;

JIP 2 noHMMaHue 3HaYMMOCTH MAaT€MAaTHUKU JJI1 HAyYHO-TEXHUYECKOT O IIporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MATEMAaTHUKE KaK K 9YacTH 00IIedeI0BeUeCcKoi
KYJbTYpbI U€pe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, SBOJIOLIUEH
MaTeMaTHUYEeCKUX UJICH;

JIP 3 pa3BuTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
QITOPUTMUYECKON KYJIbTYpPhl, KPUTHYHOCTA MBIIUICHUS HA YPOBHE, HEOOXOAMMOM JUIS
Oyayuieit mnpodeccHOHaIbHOW  JEATENBHOCTH, [UIsl MPOJOJDKEHUs o0Opa3oBaHUs U
caMmo00pa3oBaHus;

JIP 4 oBnajgeHue MaTeMaTHYECKMMH 3HAHUSMU M YMEHUSMH, HEOOXOIUMBIMH B
IOBCEJIHEBHOM JKM3HHU, JUISI OCBOEHUSA CMEXHBIX €CTECTBEHHO-HAYYHBIX JAUCUUIUIMH H
JUCHUIUIMH TMpOo(ecCHOHANBbHOTO IMKJa, A MONyuyeHuss oOpazoBaHus B O0NacTAX, HE
TPeOYIONIMX YIITYOJICHHON MaTeMaTHIeCKON TTOITOTOBKH;

JIP 5 roroBHOCTh U CHOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, HA
MIPOTSDKECHUHM BCEH JKM3HHM; CO3HATEILHOE OTHOIICHUE K HEMPEephIBHOMY 00pa3oBaHUIO Kak
YCIIOBUIO yCIIEITHON MPO(ecCHOHANBHOM U 00LIECTBEHHOMN JAESITeTbHOCTH;

JIP 6 rOTOBHOCTH U CITOCOOHOCTB K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOU

NeSATEIbHOCTH;

JIP 7 TrOoTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOLIECTBEHHO TOJE3HOM, yueOHO-HUCCIEeNOBATeNbCKON, MPOEKTHOW U
JIPYTUX BUAAX JESITEIbHOCTH;

JIP 8 otHomenne K MpodecCHOHANBHON AEATEeIbHOCTH KaK BO3MOXKHOCTH Y4acTHsl B
PEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOJIEM;

e MeranpeaMeTHbIX (MP):

MP 1 yMeHHE CaMOCTOSITEIIBHO ONPEIENATh LEIN ACSITEIbHOCTH M COCTaBIATH IUIaHbI
JEATEIIbHOCTH; CaMOCTOSITEIbHO OCYHIECTBIISITh, KOHTPOJHMPOBaTh M KOPPEKTHUPOBATH
JEATENIbHOCTD; HCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ui JTOCTHXKEHUS ITOCTABJICHHBIX
1enel W peajln3aluy TUIAHOB JICSITEIbHOCTH; BRIOUPATh YCIEIIHBIE CTPATETUU B PA3ITHUUYHBIX
CUTYaLUIX;

MP 2 ymeHue mpoJyKTHMBHO OOLIAThCS M B3aWMOJEHCTBOBATh B IPOLIECCE COBMECTHOM
NEeSTeNbHOCTH, YYUTHIBATh TO3UIMH JAPYTUX YYaCTHUKOB JAESITENbHOCTH, 3((HEKTHBHO
paspeniaTh KOH(IJIUKTHI,

MP 3 BrnaneHue HaBBIKAMH MO3HABATEIbHOW, y4E€OHO-UCCIIEIOBATENHCKON M MPOESKTHON
NESATETbHOCTH, HABBIKAMHM  pa3pelieHus MmpoodsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUs NPaKTUYECKUX 331a4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB MO3HAHMS;

MP 4 roToBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENbHON MH(DOPMAIIMOHHO-TI03HABATEIHHON
NeSTeTLHOCTH, BKJIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(MOpMAIIUH,
KPUTUYECKH OIEHUBATh M WHTEPIPETHPOBATH MHPOPMAIIMIO, MONTYYaeMYyI W3 Pa3IUYHbIX
HWCTOYHUKOB;

MP S BnaneHue S36IKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO HU3J1araTh CBOIO
TOYKY 3pEHUs, UCTOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPECTBA;

MP 6 BnajneHue HaBBIKAMU MO3HABATENbHON pedIeKCHU KaK OCO3HAHUS  COBEPIIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YNbTATOB W OCHOBAHWM, T'PaHUI] CBOETO
3HAHUs U HE3HAHUS, HOBBIX ITO3HABATEIIbHBIX 3a/1a4 U CPEICTB I UX JTOCTUKECHHUS;

MP 7 ueneycTpeMIIEHHOCTb B MOWCKAaX M MPUHATHH PEHICHUH, COOOpa3UTENbHOCTh U



MHTYHUIHSI, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHUH; CIIOCOOHOCTH BOCIPHHHUMATh
KpacoTy ¥ TapMOHUIO MUDA;

e npeamerHbix (IIP):

ITP1 chopMUpOBaHHOCTH MPEACTABICHUI 0 MaTeMaTHKE KaK YaCTH MUPOBOM KYJIbTYpPHI U
O MecTe MarTeMaTHMKM B COBPEMEHHOM LMBMJIM3AlMM, O CIOCO0ax ONMCAaHUS Ha
MAaTE€MaTHYECKOM S3bIKE SIBJICHUH peabHOTO MUDA;

IIP 2 chopMUPOBAHHOCTb NPEACTABICHUH O MaTEeMAaTUYECKHX IOHATHUAX KaK o
BAKHEHUIINX MATEMaTUYECKUX MOJENAX, IO3BOJAIOIIMX OIMCBHIBATH W U3Yy4aTb pPAa3HbIC
IIPOLECChl M SIBJICHUSA; IIOHUMAaHUE BO3MOXKHOCTH AaKCHOMAaTHYECKOIO IOCTPOCHUS
MaTeMaTHYECKUX TEOPUil;

IIP 3 BnameHue MeETOJAMHU JIOKA3aTeIbCTB W AJITOPUTMOB PEIICHUS; YMEHHME HX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIIbHBIC PACCYKIACHUS B XO/€ PELICHUS 3a/1a4;

IIP 4 BrageHue cTaHAAPTHBIMUA IIPUEMAaMU PELICHUS PAlMOHAIBHBIX U UPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUII U HEPABEHCTB, UX CHCTEM;
HCII0JIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHUCJIE JJI TIOMCKA IIyTH PEILEHUS
Y WUTFOCTPALIK PELEHUS] YPAaBHEHUN U HEPABEHCTB;

IIP 5 chopMupoBaHHOCTH MpENCTaBICHUH OO0 OCHOBHBIX HOHATHSAX, UIESIX U METO/aX
MaTEeMaTU4YeCKOro aHaJIn3a;

IIP 6 BnazeHue OCHOBHBIMH IIOHATHSAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (UTypax, HX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTh YMEHUS
pacrio3HaBaTh Ha 4epTeXax, MOJENIAX U B pEabHOM MHpE T€OMETpHuYecKue (GUryphl;
NPUMEHEHHE M3YyYCHHBIX CBOWCTB TeOMETpUYECKUX (uryp u Qopmyn s peuieHus
reOMETPUUYECKUX 3aa4 U 3a1a4 C IPAKTUYECKUM COJEPKAHUEM;

P 7 chopmMupoBaHHOCTH MPEACTABICHUN O TPOIECCax U SBICHUSAX, HMCIOIINX
BEPOSITHOCTHBIN XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpe, 00
OCHOBHBIX ITOHATHUSAX 3JIEMEHTAPHON TEOPUM BEPOSTHOCTEH; YMEHUN HAaXOIWUTh U OLICHUBATH
BEPOSTHOCTH HACTYIUIEHUS COOBITUI B NPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIIy4allHbIX BEJIUYNH;

IIP 8 BiagcHME HABBIKAMHU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrPAMM IIPU
peuieHuu 3aay.



Conepxanue y4eOHOM IUCHUNIIHHBI
«MarteMaTHKa»

Bgeoenue (1-1-14?)
MaTeMaTHKa B HayKe, TeXHHMKE, SKOHOMHKE, HMH()OPMAIMOHHBIX TEXHOJIOTMAX H
NpaKTUYECKOH jesaTenbHOCTH. Llend W 3aJaud HM3yYeHHs MAaTeMaTHMKd [pH  OCBOCHUM

crermmanpuocrer CIIO.
AJITEBPA

Pazeumue nonamus o uucne
Llenpie w pauuoHanbHble uyucna. JleWicTBuTenbHble uwucna. [lpubaudicennvie
sviuucienus. Komnnexcnvie uucna.

Ilpakmuueckue 3anamusn
Ilpakmuueckas paboma 2u. Apugpmemuueckue Oelicmsus HA0 YUCTIAMU.
Ilpakmuueckasn paboma 4u. Apugpmemuuecxue deticmaust HAO0 KOMNIEKCHLIMU YUCTIAMU
Ilpakmuueckasa paboma 2u. [IpubnudsicenHvle 8biyuUCIeHUs

Kopnu, cmenenu u nozapugpmut

Kopnu u cmenenu. KopHu HaTypaabHON CTENEHU U3 YMCIA U UX cBoiicTBa. CTemneHu ¢
palMoOHAIBHBIMH MTOKA3aTEeNISIMHU, UX CBOMCTBA. CTENIEHU C ACHCTBUTEIBLHBIMH MMOKA3aTEIISIMH.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NOKa3ameiem.

Jozapughm. Jloeapugpm uucna. OcHoBHOE oTapudmMuyeckoe TOXIeCTBO. [lecaTnanbie u
HaTypainbHble Jorapudmel. IlpaBuna neiictBuit ¢ norapudmamu. Ilepexon k HOBoMy
OCHOBAHHUIO.

IIpeobpazosanue ancebpauteckux blpartceHul.

[IpeoOpa3oBaHre palMOHAIBHBIX, HWPPAIMOHAIBHBIX, CTCICHHBIX, ITOKA3aTeIbHBIX U
Jorapu(MUYECKUX BbIPAKCHUIH.

Ilpakmuueckue 3anamusn

Ilpakmuueckan padboma 2u. Todxcoecmeennvie npeodPA306aAHUsL 8bIPANCEHULL,
cooeparcawux cmeneHu ¢ payuoHaIbHbIM NOKA3amenem

Ilpakmuueckas padboma 2u. Pewienue uppayuoHaibHulX ypagHeHUll, Hepagencmes, CUCeMm
UPPAYUOHATLHBIX YPABHEHUI.

Ilpakmuueckan paboma 4u. Tosxcoecmeennvie npeodPA306AHUSL BbIPANCEHULL,
cooeparcawux 1o2apugmol

Ilpakmuueckasa paboma 2u. [locmpoenue epaghurxos ynkyuii Ha 0cHoge epaguxa
noxazamenvbHou QyHKyuu u epaguxa rocapupmuieckou yHKyuu

Ilpakmuueckas paboma 2u. Pewienue npocmeiuiux nokazamenbHulx, 102apU@PMuiecKux
VPaeHeHuUll U HepageHCms.

OcHoebl mpuzonomempuu

OcHoenbvle nonamus
Pannannas mepa yria. BpamarensHoe nqeuxkenue. CUHYC, KOCUHYC, TAHT€HC U KOTaH-
IreHC YHCa.




OcHogHble mpuzonomempuyecKue moxcoecmea
®opmyibl npuBeaeHus. Dopmynsl crnoxeHus. Popmyibl yIBOCHUST Dopmynvl NOIOBUHHO2O
yena.

Ilpeobpazosanua npocmeniux mpuzoHOMEMPULECKUX GbIPANCEHUTL
[IpeoOpazoBanrne CyMMbl TPUTOHOMETPHUYECKMX (YHKIMA B MPOU3BEICHUE U
MPOU3BEACHUSI B CyMMY. BuvipadiceHue mpueoHOMempuieckux @QyHKYull uepe3 MAH2eHC
NOJIOBUHHO20 AP2YMEeHMA.

Tpuzonomempuueckue ypagHeHus U HEPAGCHCMEA
[Tpocreiine TpUrOHOMETPUYECKUE YpaBHEHUS. [Ipocmetiwiue mpuzoHomempuieckue
Hepagencmaa.

Oopammnvle mpuzonomempuyeckue )yHKyuu.
ApKCHHYC, apKKOCUHYC, apKTAaHT€HC.

Ilpakmuueckue 3anamus
Ilpakmuueckan paooma 2u.
Coomuouienus mexcoy mpueoHOMempuieckumMu QYHKYuAMU 00H020 apeymenma. 3HaKu
3HAUeHUll MPULOHOMEMPUYECKUX PYHKYULL.
Ilpakmuueckasa paboma 4u.
OcHogHble COOMHOWEHUSE MeNCOY MPUSOHOMEMPULECKUMU (DYHKYUAMU 0OHO20 U MO20 Jice
apeymenma
Ilpakmuueckan paooma 2u.
IIpeobpazosanue mpuconomempuyeckux 8blpasdceHull
Ilpakmuueckan paboma 2u.
Ilocmpoenue epaguxos hyHkyuil Ha OCHO8e 2pa@uK08 OCHOBHBIX MPUSOHOMEMPUULECKUX
Gynryui
Ilpakmuueckasa paboma 2y.
Pewenue npocmetiwux mpueonomempuieckux ypagHeHutl

Dyukyuu, ux ceolicmea u zpauxu
Dynxyuu. llonamue o nenpepvienocmu ynKyuu

OO6nacte ompeneneHus W MHOXKECTBO 3HAUYCHUU; TrpaduKk (QYHKIHH, TOCTPOSHUE

rpadukoB QpyHKUINH, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.
Ceoiicmea hynkyuu.

MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAHUICHHOCTh, IEPUOANIHOCTD. [IpoMeKyTKI
BO3pacTaHuss W YObIBaHUA, HauOOJbIlIee W HAUMEHbIIEEe 3HAYEHUS, TOYKU HKCTpeMyMa.
I'padmueckas wHTepnperanus. [Ipumepbl (YHKIIMOHATBHBIX 3aBUCHMOCTEH B PeaIbHBIX
mporeccax u sBJIeHUsX. ApudMerudeckue omnepanuu Haj QyHKOusMu. CroxkHas (GyHKIHS
(xommo3unus). [lonamue o Henpepvi6HOCMU QYHKYUU.

Oopammnuie pynkyuu.

Obnacmov onpedenenuss u obaacms 3HaveHuli oopamuou @ynxyuu. I pagux obpamuou
@dyHKyuu.

Cmenennvle, nokazamenspnole, 102apu@muiecKue u mpuzoHomempuyecKue QyHKyuu.
Oopamnvle mpuzonomempuyecKkue QyHKyuu.

Onpenenenuss ¢(yHkuuid, ux cBoWictBa U rpaduku. I[IpeoOpasoBanust TrpaduKoB.
[MapamienpHBIi TIEPEHOC, CHUMMETPHUS OTHOCHTEIBHO OCed KOOpPAWHAT W CHMMETPHS
OTHOCHUTENILHO Hayaia KOOPJAWHAT, CHMMETPHUSI OTHOCUTEIFHO MPSMOH Y = X, pacTshKeHUE U
CXaTue BJOJb OCE KOOpIUHAT.



Ilpakmuueckue 3anamus
Ilpakmuueckasa paboma 2u.
Henpepuvignocmo ¢pynxyuti
Ilpakmuueckas paboma 4u.
Ilpeobpazosanus epaguxos yHkyuil.
Ilpakmuueckan padoma 2u.
Ilocmpoenue epaguxos cummempudnsix GyHKYu.
Hauana mamemamuueckozo ananusa

Ilocneooseamenvrnocmu.
CniocoObl 3a1aHUsl U CBOMCTBA YMCJIOBBIX IOCJIENOBAaTEIbHOCTEN. [lonsamue o npedene
nocneoosamenbHOCmil. Cywecmeosarue npeoena MOHOMOHHOU 02PAHUYEHHOT

nocne008amenbHoOCmi. CYMMI/IPOBaHI/Ie HOCHGHOB&TGHBHOCTeﬁ. beckoneuno Y6BIBaIOI_Ha$I
reoMCTpHUICCKasd MPOrpecCrud u €€ Cymma.

Ilpouseoonas u eé npumenenue

[TonsiTue o mpoM3BOAHOW (YHKIMHM, €€ TEOMETPUYECKUH U (PU3MUYECKHH CMBICI.
VYpaBHeHue KacatenpHOW K Tpaduky GyHkuuu. [IpousBogHbBIE CyMMBI, pPa3HOCTH,
Mpou3BeIeHUs, YacTHbIe. [Ipon3BO/IHbIE OCHOBHBIX 3leMEHTapHbIX (QyHKumid. [Ipumenenue
MIPOU3BOIHOM K UCCIIEAOBAHHUIO QYHKIIUI U TOCTPOCHHIO TPpaduKoB. [Ipouszeoonuvle 0opammoll
@yHKYUU U KOMRO3UYUY YyHKYUU.

[Ipumepsl KCMONB30BaHUSI TPOU3BOJHON JUISI HAXOXKACHHUS HAWIYYIIETO PEIICHUS B
MPUKJIAIHBIX 3a7adax. BTopas mpous3BojaHas, €€ reoMEeTpUYecKHil U (DU3HYECKUN CMBICI.
Haxoxxaenne ckopocTy Jutst Iporecca, 3alaHHoro (opMysioi u rpaduKoM.

Ilpakmuueckue 3anamusn
Ilpakmuueckan paboma 2u.
Tema. Onpeoenenue npouszso0HOU
Ilpakmuueckan paboma 2u.
Tema. IIpouszeoonas cmenenHoul hyHkyuu
Ilpakmuueckan paboma 2u.
Tema. HaxooicOenue npouszso0HbIX 3/1eMeHMApPHbIX QYHKYULL
Ilpakmuueckasa paboma 2y.
Tema. IIpumenenue npou3eo0HOU K NOCMPOEHUIO 2PAPUKO8 PYHKYULL
Ilpakmuueckasa paboma 2y.
Ilpasuna naxosicoenus nepeooopazHbvix

Ilepsooobpaznas u unmezpan
[IpuMeHeHne ONpeneneHHOro MHTerpaga Uil HAaXO0XKACHMS IUIOMAI KPUBOJWHEWHON
tpanenuu. Popmyna Hetorona—IJleiiGHuna. [Ipumepsl npumenenus uHrerpana B Gpusmke u
TE€OMETPHH.

Ilpakmuueckue 3anamusn
Ilpakmuueckana paboma 2u.
Buvruucnenue neonpedenennvix unmezpanos. Henocpedcmeennoe unmezpuposanue
Ilpakmuueckasa paboma 2u.
Buiyucnenue neonpeoenennozo unmezpana Memooom 3amMenbl NepemMerHol (CHocobom
NOOCMAHOBKU)
Ilpakmuueckana paboma 2u..
Buluucnenue onpedenennvix unmezpanos
Ilpakmuueckasa paboma 2u.
Buviuucnenue niowaoeti ¢ nomouybto onpeoenenHo2o unmezpana



Ypaenuenus u nepasencmea
Ypasunenus u cucmemot ypaenenuii.
PannonaneHble, uppaloHaibHble, TOKa3aTeIbHbIe U TPUTOHOMETPUYECKUE YPABHEHUS U
CUCTEMBI.
PaBHOCHIIBHOCTH YpaBHEHUIA, HEPABEHCTB, CUCTEM.
OCHOBHbIE NPUEMBI UX pelIeHUs (pa3IoKEHUE HAa MHOXXHUTEIIU, BBEJCHUE HOBBIX HEHU3-
BECTHBIX, MOJICTAHOBKA, rpaUYECKUil METOJ).
Hepaeencmea
PanmonaneHbpie,  MppalMOHANbHBIE,  IOKAa3aTEIbHbIE U MpUSOHOMEempUuecKue
HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEIICHHUS.
Hcnonvzosanue ceoiicme u cpaghpukoe pynxkyuii
npu pewieHuu ypaeHeHull U HepageHCcma.
Meton untepBaioB. M300paxeHre Ha KOOPAMHATHOM MIIOCKOCTH MHOKECTBA PeLICHUI
ypaBHEHUH, HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.
Ilpakmuueckue 3anamusn
Ilpakmuueckasn paboma 2u.
Kopnu ypasnenuii. Pagnocunsnocmo ypasnenuii. Ilpeoopaszosanue ypagreHuil
Ilpakmuueckan paboma 2u.
OcHognbie npuembsl peuieHus YpagHeHUtl
Ilpakmuueckan paboma 2u.
OcHogHbie npuembvl peuieHus cucmem ypasHeHutl
Ilpakmuueckan paboma 2u.
OcHogHubie npuembsl peuleHus Hepagencma

Inemenmovl KOMOUHAMOPUKU.
OCHOBHBIC TIOHSATHS KOMOMHATOPUKH. 3aJ1add Ha IOJCYET YKCiIa pa3MEIICHHH, mepecTa-
HOBOK, coueTaHuil. Pemenue 3amay Ha nepebop BapuantoB. @opmyna 6uHoma HbproToHa.
CBoiicTBa OMHOMHHANBHBIX K03 duiimenton. Tpeyrompuuk [ackamns.

Ilpakmuueckue 3anamusn
Ilpakmuueckaa paboma 2u.
Pewenue kombunamopmwix 3aoau.

Dnemenmol meopuu 6eposmuocmet. Inemennpl MamMemMamuydeckoil CmamucmuKku

CoObITHE, BEpPOSITHOCTh COOBITHUS, CJI0OKEHNE U YMHOXKEHHUE BEpOsTHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. Juckpemnas cuyyanHas 6eiuyuHda, 3aKOH ee pacnpeoeieHusl.
Yucnosvie xapakmepucmuku OUCKPEeMHOU CyHatnol geruyunbl. Ilonamue o 3akoHe 60abuux
yucer.

[IpencraBieHne naHHBIX (TaONUIBL, AUArpaMMBbl, IpadUKu), 2eHepanvbHas COBOKYN-
HOCMb, 8bIOOpKA, cpedHee apugmemuyeckoe, meouana. llowsmue o 3adauax mamema-
MUYECKOU CMAamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCIHBIX MeMO008.

Ilpakmuueckue 3anamus
Ilpakmuueckan paooma 2u.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8eposmHOCMHbBIX MEMO008
Ilpakmuueckan paooma 2u.
Ilosmophvie ucnvimanus
Ilpakmuueckan paooma 2u.
Cayuatinas eenuyuna



I'EOMETPUA

Ilpamsie u nnockocmu 6 npocmpancmaee.

B3anmHoe pacnosnoxxkeHue JByX MpsMbIX B pocTpaHcTBe. [lapaiienbHocTh npsiMoit U
mockoct. IlapamnensHocTh mIOCKOCTEN. llepneHAMKyIIpHOCTH MPSAMOM U IUIOCKOCTH.
[lepieHaAuKysIp M HAKJIOHHAsA. YTOJ MEXAY MNPAMOM M IUIOCKOCTHIO. JIBYrpaHHBIM YroJl.
VYron Mexay miaockocTsMu. [lepnenanKyIsipHOCTb JBYX IJIOCKOCTEH.

['eomeTpuyeckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapaIeIbHBIA MEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[MapannensHoe mpoekTupoBanue. Iliowads opmozonanvHou npoexyuu. VI3oOpaxkeHue
MIPOCTPAHCTBEHHBIX (QUTYD.

Ilpakmuueckue 3anamusn
Ilpakmuueckasn paboma 2y.
Bzaummnoe pacnonosicenue 08yx npsamvix 6 npocmpauncmee
Ilpakmuueckasa paboma 2y.
TlapannenbHocmv npsamuix u niockocmeli
Ilpakmuueckasa paboma 4y.
Yenvt meorcoy npamvimu u niockocmsamu

Mmnozozpaunuku
Bepummnbl, pedpa, rpann MHOrorpaHHuka. Pazeepmka. Muocoecpaunvie yenvi. Boiny-
K1ble MHo2o2panHuku. Teopema Jiinepa.
[Tpu3sma. [Ipsimas u naxnionnas npusma. [pasunbHas npusMma. [lapamnenenumnen. Kyo6.
[Tupamupa. [IpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasp.
CummeTpun B KyOe, B mapajuiesienuiiesie, B Ipu3Me 1 mupamuse.
Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBnenne o MPaBWIBHBIX MHOTOTPAaHHHKAX (TeTpa’ape, KyOe, OKTa’zpe, Aoje-
Kadpe U UKOcadipe).
Tena u noeepxnocmu epanienus
[unuaap u KoHyc. YceueHHBIH koHyc. OCHOBaHME, BbICOTa, OOKOBAs MOBEPXHOCTH, 00-
pasytomasi, pazBepTka. OceBble CEUeHUs U CEeUeHUs, apajiebHble OCHOBAHUIO.
lap u chepa, ux ceuenus. KacarenpHas miiockocTs k chepe.
Hsmepenusa 6 zeomempuu
O6bveM u ero u3mepenue. MuterpanbHas ¢gopmyna odobema. Dopmysnsl odbeMa Kyda,
MPSIMOYTOJIBHOTO TapajuieNienuIesa, Mpu3Mbl, MumHapa. @opmysasl o0beMa TUpaMUIbl U
koHyca. @opMyJbl TUIOMIAIM TOBEPXHOCTEN UIUHApPA U KoHyca. Dopmyrsl oObema mapa u
Iomaau chepsl.
[Tono6ue Ten. OTHOLIEHUS TIIOMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI.

Ilpakmuueckue 3anamusn
Ilpakmuueckasn paboma 2u.
Ipusma. Ceuenusi MHO202PAHHUKOG NIOCKOCHMAMU.
IInowaow nosepxnocmu npuzmol. O6vem npusmbl.
Ilpakmuueckasn paboma 2u.
THupamuoa. Inowaos nogepxrnocmu nupamuosi. Odvem nUpamuobsl.
Ilpakmuueckoe 3anamue 2u.
Lununop, konyc. Ceuenusa yunuHopa u Komyca nioCKOCMaMu
Ilpakmuueckoe 3anamue 2u.



Ulap u Cpepa. Ypasuenue cghepoi

Ilpakmuueckoe 3anamue 2y.

Obvembl u n1owaou Kpyvlx mei

Koopounamut u eexkmopui
[IpsimoyronbHas (IekapToBa) CUCTEMa KOOPJIMHAT B MPOCTpancTBe. PopMyra paccTos-
HUS MEXIY IBYMSI TOUKaMU. Y paBHEHUs Chepbl, nI10CKOCIU U NPAMOU.
Bekropsl. Moayns Bektopa. PaBeHcTBO BekTOpoB. CliOXKEHHE BEKTOPOB. YMHOXEHHUE
BEKTOpa Ha 4ucio. PaznokeHue BeKTOpa Mo HampaBiICHUSAM. YTOJI MEXIY ABYMsI BEKTOPAMH.
[Ipoexuus BexkTopa Ha ock. Koopauuatel Bektopa. CKalsspHOE MPOU3BEACHUE BEKTOPOB.
Hcnonb30BaHre KOOPAUHAT U BEKTOPOB MIPU PEILIEHUH MAaTEMAaTUYECKUX U MIPUKIAIHBIX

3azad.
Ilpakmuueckue 3anamusn

Ilpakmuueckoe 3anamue 2u.

Pewenue 3a0au no meme «Bvluucnenue koopounam 6eKmopa Ha ni0CKOCMUy

Ilpakmuueckoe 3anamue 2u.

Pewenue 3a0au no meme «Bvluucnenue koopounam 6eKkmopa 6 npocmpaHcmee

Ilpakmuueckoe 3anamue 2y.

Buviuucnenue ckansipnozo npouzgederus 6eKmopos

Ilpakmuueckoe 3anamue 2u.

Ilepnenouxynaprocmes npAMbIX U NIOCKOCMeEl



Temuvt pecpepamos (00Kk1a008), UCCIE008AMENLCKUX NPOEKM OB
HemnpepsiBaBIC 1pOOH.
[IprmeHeHue CIoXKHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
[TapanmnensHOe MPOSKTUPOBAHHUE.
Cpennue 3HaYCHHS U UX IPUMEHEHUE B CTATUCTHKE.
BekropHoe 3a1aHue NPsAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CnoxxeHre rapMOHUYECKUX KOJICOaHUH.
I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBusIbHBIE U TIOTYIPABUIBHBIE MHOTOTPAHHUKH.
Konnueckue ceueHus 1 ux MprUMEHEHHE B TEXHHKE.
[Tonsarue nuddepenmana u ero NPUIOKEHHS.
Cxembl NOBTOPHBIX UCTIBITAHUN bepHysuim.
HccnenoBanune ypaBHEHH U HEPABEHCTB € TapaMeTPOM



2. TemaTH4yeckoe MJIAHHPOBAHUE

[Tpu peanuzanmu copepkanus 00meo0pa3zoBaTebHON YIeOHOM TUCIUTUINHEI «MaTeMaTHKa B
npeaenax ocBoeHus: [IIICC3 Ha 6a3e OCHOBHOTrO OO0IIEro 0Opa3oBaHHUS C IMOJYYCHHEM CPEIHETO
o01iero o0pazoBaHus MaKCUMalIbHAs yueOHast Harpy3Ka 0Oy4JaroLIiXcsl COCTABIISET:

o no crnenuansHocTaM CIIO Texnuueckoro npoduis mpodeccnoHanibHOro 00pa3zoBaHUs
— 250 yac, u3 HUX ayauTopHas (oOs3aTenbHasi) Harpy3ka OOy4aroIIMXCs, BKJIHOYas MPaKTHUYECKUE
3aHsTHsS — 212 yaca; caMocTosATeIbHAs paboTa CTYACHTOB — 38 4acoB.

TemaTu4yeckuii njian o0meodpazoBarebHONH Y4eOHOM JMCIUIIIUHBI
s cnieranbHocty 15.02.14 OcHanienue cpeicTBaMi aBTOMATHU3aMKM TEXHOJIOTHYECKUX
MPOIIECCOB U MPOU3BOJICTB (IO OTPACIISIM)
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Brenenne 2 2 2
Tema. Pazeumue nonamus o uucie 16 14 |6 | 8 2
Lenvie u payuonanvHovle wucia 4 4 | 2|2
Jleticmeumenvhvie uucia 4 2 |2 2
Tpubnuoicennvie soluucieHus 2 2 2
Komnnexcunvie uucia 4 6 |24
Camocmosamenshnas paboma
1.PaGoTa ¢ KOHCIIEKTOM JIEKIIHI
2.IToaroroBka pedepara U Mpe3eHTAIIUH 10 TEME
«CBsI3b MATEMATHKH C APYTHMHU HAyKaMW» C UCTIOTb30BaHHEM
HH(OPMAIIMOHHBIX TEXHOJIOTHIA
Tema. Kopuu, cmenenu u nozapugmot 27 22 |10 |12 5
Kopenwv n -ii cmenenu 7 6 | 2]4 1
Cmenenu 6 4 1 2|2 2
Jlozapugmvi 6 4 | 2|2 2
Tokazamenvuas u no2apugpmuneckas Qynkyuu 4 4 1 2|2
Tokazamenvuvie u 102apupmuyeckue ypasHenus u nepasencmea | 4 4 | 2|2
Camocmoamenvnas paboma
1.PaGoTa ¢ KOHCIIEKTOM JIEKIIHI
2.IToaroroBka pedepara U Mpe3eHTAIUH 10 TEME
«["paduueckoe perieHre ypaBHEHHI U HEPABECHCTB) C
HCIIOJIb30BAHNEM HH(DOPMAIIMOHHBIX TEXHOJIOTHI
Tema. Ilpamovie u naiockocmu 6 RPOCHPAHCHGe 16 14 | 6|8 2
Bzaumnoe pacnonodicenue npsamuix u niockocme 4 4 122
TapannenvHocms npsamvix u nIOCKOCmel 4 212
Venvl meswcoy npsmviymu u nIOCKOCMAMU 12 6 |24 2

15



Camocmoamenvnas paboma

1.PaGoTa ¢ KOHCIIEKTOM JIEKIIHI

2.IToaroroBka pedeparoB U Mpe3eHTalui 0 TeMam
«[TapannenbHoe mpoekTupoBaHuey, «KoHNYECKUE CeUEHUs U UX
MIPUMEHEHHE B TEXHUKE) C UCITIOIb30BaHHEM HH()OPMALIMOHHBIX
TEXHOJIOTHI

Tema. Ocnosnvle nOHAMUA KOMOUHAMOPUKU

10

Kombunamopnvie koncmpykyuu

IIpasuna kombunamopuxu

Camocmoamenvnan paboma
1. PaboTa ¢ KOHCIIEKTOM JIEKIIHI

Tema. Koopounamot u 6exmopui

14

Koopounamui u eexmopul 6 npocmpancmee

Ckansipnoe npouszgedeHue

[op]

IlepnenOuxyiapHocme NPAMbIX U NIOCKOCHell

N NN O

N| BN

Camocmoamenvnaa paboma

1.Pa0oTa ¢ KOHCIIEKTOM JIEKIHI

2.IToaroroBka pedepara u Npe3eHTalruu 0 TeMe

«BekTopHoe 3agaHne NPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBEY C
MCIO0JIb30BaHHEM HH(GOPMAIIMOHHBIX TEXHOJIOTUI

Tema. Ocrogvl mpuzonomempuu

Yenvt u epauiameilbHoe osuoicerue

TpuZOHOMempLﬂIQCKue onepayuu

IIpeobpazosanue mpucoHoMempu4ecKux 8blpazceHuil

NN O

Tpuzconomempuueckue ynxyuu

TpuZOHOMempLﬂIQCKue YPABHEHRUA

N NN NN

NN BN

Camocmoamenvnan paboma
1.Pa0oTa ¢ KOHCIIEKTOM JIEKIHI

Tema. @yukyuu, ux ceolicmea u cpaguxu

Cxema uccnenoBanusi QyHKIUU

[IpeoOpa3oBanus GyHKIUN U 1EHCTBUS HAJl HUMU

Cummerpus pyHKIM 1 peoOpa3oBaHue UX rpauKoB

HenpepriBHOCTE QyHKIIMN

E RS

AN

N N[N N o

Camocmoamenvnan paboma

1.PaboTa ¢ KOHCIIEKTOM JIEKIHI

2.IToaroroBka pedepara u mpe3eHTaluy 0 TeMe
«CII0)KeHHE TAPMOHHYECKHUX KOJICOAHUI» C UCIIOIh30BAHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUI

Tema. Mnozozpannuku u Kpyanvie mena

Ilapannenenunedvt u npuzmul

Tupamuowl

Kpyenvie mena

Hpaeuﬂbele MHO20CDAHHUKU

Al OO O

MO~

N NN N o

N BN

Camocmosmenvnas paboma

1.PaGoTa ¢ KOHCIIEKTOM JIEKIIHI

2.IToarotoBka pedepara U Ipe3eHTAIUN 110 TEME
«I[IpaBUIIbHBIC U MTOTYIIPABUIBLHBIC MHOTOTPAHHUKH C
WCIOJIb30BaHNEM WH(OPMAITMOHHBIX TEXHOJIOTHI

Tema. Hauana mamemamuyueckozo aHaau3a

28

24

12

12

Tlocrneoosamenvrocmu

Tlonamue npouzeo0Hol

Dopmynvl oudpepenyuposarus
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IIpouseoonvie snemenmapHuix yHKyull

Ipumenenue npouz800HOI K UCCIE008AHUIO PYHKYUL

Ilepsoobpasnas

Camocmoamenvhuan paboma

1.PaGoTa ¢ KOHCTIEKTOM JICKITUI

2.IToaroroBka pedepara u Ipe3eHTALUN TI0 TEME
«[lonsrue nuddepennuana u ero NPUIKEHUD C
MCIOJIb30BaHNEM WH(POPMAITMOHHBIX TEXHOJIOTHIA

Tema. Humezpan u e2o npumenenue

14

10

ITnowaou naockux guayp

Teopema Hotomomna - Jletibnuya

IIpocmpancmeenuvie mena

NI N[N O

Camocmoamenvnan paboma

1.PaboTa ¢ KOHCTIEKTOM JICKIIHiA

2.IToarotoBka pedepara u mpe3eHTALUH 110 TEME

«Hcropust otkpeiTiii. HproTOH 1 JIeHOHUIT ¢ HCTTOIB30BaHUEM
WH()OPMAIMOHHBIX TEXHOJIOTUH

Tema. Inemenmul meopuu eepoamuocmeil u
MaAmMemMamuiecKoil CmamucmuKky

14

12

Beposamnocmos u eé ceoticmea

Hoemoprle UCnvlmMaHus

Cnyuatinas eenuduna

Camocmoamenvnas paboma

1.PaboTa ¢ KOHCIIEKTOM JICKIIUA

2.IToarotoBka pedeparoB u npe3eHTanuii mo reMaM «CxeMbl
MOBTOPHBIX UcTbITaHui beprymmy, «CpenHue 3HaYCHUS U UX
MIPUMEHEHHE B CTATHCTUKE) C HCIIOIb30BAaHHEM
WH()OPMAIIMOHHBIX TEXHOJIOTUH

Tema. Ypasnenus u nepagencmea

Pasnocunonocmo ypasnenuii

OcHogHble npuembl peuleHus ypasHeHull

Cucmempvl ypasHenuti

Pewenue HEPABEeHCme

| OO O

(o2 IE = I S I

N NN N o

BIDNIDNDN

Camocmoamenvnan paboma

1.PaboTta ¢ KoHCTIEKTOM JeKIUil

2.IloaroTtoBka pedepara u npeseHranuu no reme «Mccenenopanue
ypaBHEHMH U HEPABEHCTB C apaMeTPOM» C UCIOIb30BAHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUI

Ilpomesrcymounas ammecmayus 6 hopme sxzamena

20

Bcezo

20

XapaKTepI/ICTHKa OCHOBHBIX BU/10B A€ATCJIbHOCTH CTYACHTOB

17




Conep:xanue o0yueHust

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB [eITeJIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBengenue

O3HaKOMJICHHE C POJIBIO MAaTEMaTHKH B HAYKe, TEXHUKE, IKOHOMHUKE,
MH()OPMAIMOHHBIX TEXHOJIOTUSIX U IPAKTHYECKOH IeATeIHbHOCTH.
O3HaKOMJICHHE C LENISIMH U 3a/1a4aMH U3y4CHUS] MaTEMaTHKH IPU
ocoennu npodeccuit CI10 u cnennansuocreit CI10

Paznea 1. AJITEBPA

Tema 1.1.
Pa3zBurTHe nousaTus o
qucie

Brimonnenue apupMeTHIeCKuX ASHCTBHIA HAJl YMCIIAMH, COYETasl YyCTHBIC U
MMACbMEHHBIE IPUEMBI.

HaxoskieHre MpuOIMIKCHHBIX 3HAYCHUH BEJIMYHMH U ITOIPEITHOCTEH
BBIYHCIICHUH (a0COTIOTHON U OTHOCUTEIILHOM); CPABHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxzaenue omun6ok B mpeoOpa3zoBaHUsIX U BEIUMCICHUSX (OTHOCUTCS KO
BCEM ITYHKTaM MPOTPaMMBbl)

Tema 1.2.
KopHu, crenenu, jgora-

pupmMbI

O3HakoMIJIEHUE C IOHATUEM KOPHA N-I CTENEHU, CBOMCTBAMU PAIUKAJIOB U
MpaBUJIaMU CPaBHEHUS KOPHEH.

@opMynHpOBaHUE ONIPENEIICHUS KOPHS U CBOMCTB KOpHEW. Boruncnenue u
CpaBHEHUE KOPHEH, BHITIOJHEHUE TPUKUJIKH 3HAYCHUST KOPHSI.
[Ipeobpa3oBanue YHCTOBBIX M OYKBEHHBIX BBIPAKEHUI, COJIEPIKALIIX
paguKabl.

Brinmonnenue pacueroB no Gopmynam, CoIepKaliuM pagruKaibl, OCy-
LIECTBJISISE HEOOXOUMBIE MTOJICTAHOBKH U MpeodpazoBanusi. OnpeneneHue
PaBHOCUJIBHOCTH BBIPAKEHUU € pajuKaiamu. Perienue uppaunoHanbHbIX
ypaBHEHUH.

O3HakoOMJIEHUE C IOHATHEM CTEIIEHU C JEHCTBUTEIbHBIM ITOKA3aTEJIEM.
Haxosxenue 3Ha4€HHI CTETIEHH, UCTIOIBb3Ys ITPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceIiBaHUE KOPHS N-i CTETIEHN B BUE CTETICHH C TPOOHBIM MTOKa3aTesIeM
1 Hao0OpOT.

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Brruncnenue crenenen ¢ pa-
LMOHAJIBHBIM I1OKA3aTEJIEM, BBIMOJHEHNE TPUKUIKA 3HAUEHUS CTENIEHU,
CpaBHEHUE CTEIICHEN.

[Ipeobpa3oBaHue YHCTOBBIX M OYKBEHHBIX BBIPAKEHUI, COJIEPKAIIIX
CTEIeHU, TPUMEHSISI CBOMCTBA. PellieHne noka3aTeabHbIX YPaBHEHHUIA.
O3HakoMIJIeHHE C IPUMEHEHHEM KOPHEU U CTENEHEN NMPU BBIYMCICHUH
CPEeHMX, JCJICHUH OTPE3Ka B «30JI0TOM CEUEHUN». Perienne npukiiaiHbIx
3a/1a4 Ha CJIOXHBIE MPOIEHTHI

Tema 1.3. Brinonnenue npeoOpa3zoBaHuil BeIpakeHUH, MpUMEHEHHE (opMyI,
IIpeoGpa3oBanue CBSI3aHHBIX CO CBOICTBaMU CTeNEeHeN U lorapudmMoB.
ajiredpanvecKux Omnpenenenue 00J1acTU JOMYCTUMBIX 3HAYECHUHN JTOTapUPMUIECKOTO
BbIpaKeHU i BbIpakeHus1. Penenue sorapudMudeckux ypaBHeHUI

Paznen 2. OCHOBBI TPUTOHOMETPUH
Tema 2.1. N3yuenne painaHHOTO METOJIa U3MEPEHHUS YIJIOB BPALICHUS U UX CBSI3H C

OcHOBHBbIC MOHATHSA

rpagycHoi Mmepoii. 300pakeHue yrioB BpallleHUsI Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YTJIa C €r0 PACIOIOKEHUEM.
dopmynupoBaHUE ONpeIeIeHII TPUTOHOMETPUIECKUX (QYHKITUH 7S
YTJIOB TTIOBOPOTA M OCTPBIX YTIIOB MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aUMOCBSI3H

Tema 2.2,
OcHOBHBIC TPHTOHOME-

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JJI BHIYUCICHUS
3Ha4YeHUH TPUTOHOMETPUUECKUX (DYHKIIMI O OJTHON U3 HUX




TPUHYECCKHE TOKIACCTBA

Tema 2.3.

N3ydyeHne 0CHOBHBIX (DOPMYIT TPUTOHOMETPHH: (OPMYJIIBI CIIOKCHHS,

IIpeodpa3oBanus yIIBOEHUS, MpeoOpa3zoBaHusl CyMMbI TPUTOHOMETPHUYECKHUX (HYHKIUI B
NpocTemux IIPOU3BEICHNE U IPOU3BEACHMS B CYMMY U IPUMEHEHUE IIPU BHIYMCICHUT
TPUTOHOMETPUYECKHUX | 3HAYCHUS] TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIPOUIEHUS €rO0.
BbIpaKeHHN I O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY)KHOCTH M IPUMEHEHHE UX JIJIsl BBIBOJA POPMYJ IPUBEICHUS
Tema 2.4. Pemenue no ¢popmynam u TPUTOHOMETPUUYECKOMY KPYTy MPOCTEHIITNX
IIpocTeiime TPUTrOHO- | TPUTOHOMETPUUYECKUX YPABHEHMIA.
MeTpHYecKue [TpumeHeHne 00X METOJOB PELICHHUS YPaBHEHH (TIPUBEICHUE K
YPABHEHHUS U JIMHEWHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHHUSI HA MHOXKHUTEIIN, 3aMEHBI
HepaseHcmea MepEMEHHON) MPU PEIICHUH TPUTOHOMETPUUYECKUX YPABHEHUI. Y MEHHUE
OTMEYaTh Ha KPyre peleHus MPOCTENINX TPUTOHOMETPUUECKUX
HEPABEHCTB
Tema 2.5. O3HakOMJICHHE C TOHSITHEM OOPAaTHBIX TPUTOHOMETPUUECKUX (PYHKITUH.
Oo0paTHble N3ydenue onpeneneHuii apkCUHyca, apKKOCHHYCa, apKTaHT'€HCa YncIa,
TPUTOHOMETPHYecKHe | hopmynupoBaHue UX, H300paKEHUE HA €AUHUYHON OKPY>KHOCTH,
bynxnun: IIPUMEHEHHUE IIPU PEIICHUH YPAaBHEHUN

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC Yucia

Pazgen 3. ®YHKIIMU, UX CBOMCTBA U TPA®UKH

Tema 3.1. O3HaKOMJIEHHE C IOHITUEM NIEPEMEHHOM, IPUMEPaMHU 3aBUCHUMOCTEN
DyHKIUH. MEX]y HEepPEMEHHbBIMH.
IlousiTne o O3HakoMIICHHE C TIOHSATHEM rpaduKa, orpeeeHue MPHUHAICKHOCTH
HeNmpepbIBHOCTH Touku rpaduky Gpynkuuu. Onpenenenue mno Gpopmyie npocreiimei
$yHKIUN 3aBUCHMOCTH, Buja ee rpaduka. Beipaskenue no Gpopmyse ogHOM
NepEeMEHHOH uepe3 IpyTue.
OsHaxkomileHHE ¢ onpeeneHneM (QyHKIuH, GOpMyITHPOBAHUE €TO.
HaxoxeHne o0s1acTu onpesieneHus 1 00JacTi 3Ha4eHUH QyHKIUH
Tema 3.2. O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEH B pe-

CaoiicTBa (pyHKIMH.
I'padpuyeckasi nuuTep-
nperanus.

IMpumepsbl
(GyHKIMOHATBLHBIX
3aBUCHUMOCTEN B
peajibHBIX Ipoueccax u
SIBJICHUSIX

QJIBHBIX MTPOLIECCAX U3 CMEXHBIX IUCLHUIUIMH.
O3HaKOMJIEHHE C JOKa3aTeIbHBIMH PaCCYXJACHUSIMH HEKOTOPBIX CBOMCTB
JIMHEWHOHN M KBaJIpaTUIHOU (PYHKITUH, IPOBEICHNE UCCIICI0BaHUS
JUHENHOM, KyCOUHO-JIMHENHOM, IPOOHO-IIMHENHON 1 KBalpaTUUHOM
¢byHkuuit, mocrpoenue ux rpadukon. [loctpoenue n ureHue rpaukoB
¢yskuil. MccnenoBanue QyHKINH.

CocraBieHue BU10B GYHKIUH 110 JaHHOMY YCJIOBHIO, PELIEHHE 331a4 Ha
JKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIMK

Tema 3.3
Oo0paTHble pyHKIMHN

WNzyuenue nonsmus obpamuou ¢ynkyuu, onpeaeseHne Buaa u no-
cmpoenue epaghuka 0opamuoll pyHKyuu, HaxoxcoeHue ee 001acmu
onpedenenusi u ooracmu 3uavenuu. IIpuMeHenre cBoicTB QyHKUMN TpH
HCCIIEIOBAaHUM YPAaBHEHUH U PELIECHUM 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHSITHEM CJIOKHOU (QYHKIIUU

Tema 3.4.

Crenennble, mokasa-
TeJibHbIE, JJorapudmu-
YyecKHe U TPUTOHOMe-
Tpuyeckue PyHKIHU.
OO0paTHble TPUTOHOME-
TpU4YecKkne QyHKIHNHU

Brruucnenue 3nauenuii GyHKIMHA MO 3HaAUYCHUIO aprymeHTa. OnpeneneHue
MIOJIOKEHHSI TOUKU Ha rpaduKe 1Mo ee KoopAnHaTaM U Hao0OopoT.
Hcnons3oBanre cBOMCTB GyHKITUN SISl CPABHEHUS 3HAUYEHUN CTETICHEH U
norapudmos.

[Toctpoenue rpaduKoB CTENEHHBIX U JJOTapU(PMHUUECKUX (YHKIHI.
Pemenne nmokazarenpHBIX U TOTapU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAaM.

O3HaKoOMJICHHE C MOHSITHEM HETIPEPhIBHOM NMepHOINYecKOl PyHKIINH,
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(hopMynpoBaHHE CBOICTB CHHYCA M KOCHHYCA, TOCTPOCHUE UX IPaPUKOB.
O3HakOMJICHHE C IOHSITHEM TAPMOHHUYECKUX KOJICOAHHI U TpUMEepaMu
rapMOHHYECKHUX KOJIeOaHUIl 17151 ONMCaHUS MPOIIECCOB B DUBHKE U IPYTHX
00J1acTsX 3HAHUS.

O3HaKOMJICHHE C TOHSITUEM Pa3pPbIBHOM Mepruoandeckon (yHKIUY,
(bopMynHMpoBaHUE CBOMCTB TAaHT€HCA U KOTAHT'€HCA, TIOCTPOSHHUE X
rpaduKoB.

[TpumeHeHHe CBOMCTB (DYHKIIHIA JTsI CPAaBHEHUS 3HAYCHUN TPUTOHOME-
TPUUECKUX (YHKIIHH, pelIeHUs] TPUTOHOMETPUYECKUX YPaBHEHUH.
Ilocmpoenue epaguxos 06pamHbIX MPULOHOMEMPULECKUX YHKYUL U
onpeoeenue no spapuxkam ux c8ouUcms.

Brimonnenue npeobpa3zoBanus rpaguKoB

Paznesa 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 4.1.
IlocaenoBaTeILHOCTH

O3HaKoOMIICHHE C TIOHSATHEM YUCIIOBON TOCIIEI0BATEIBHOCTH, CIIOCOOaMHU
€€ 3a/1aHUs1, BEIYUCICHUSIMH €€ YJICHOB.

Os3nakomaeHue ¢ nowsmuem npeoena nocie008ameabHOCmu.
O3HaKOMJICHHE C BBIUMCICHHEM CyMMbl OECKOHEYHOTO YUCIIOBOTO psia Ha
MIpUMEpPE BBIUUCIECHUS CYMMBbI 0ECKOHEUHO yOBIBAIOIIEH Fr€OMETPUUECKOM
MIPOrPECCHUHU.

Pemenwue 3a1a4y Ha npuMeHeHHE HOPMYITBI CyMMBI OECKOHEYHO yOBbI-
BaIOIIIEH T€OMETPUUYECKON MPOrpeccuu

Tema 4.2.
IIpousBoanas
U ee IpUMEHeHue

O3HakoMJICHUE C TIOHATUEM ITPOU3BOIHOM.

N3yuenue u hopmMyaupoBaHue €€ MEXaHHYECKOTO M T€OMETPHUIECKOTO
CMBICIIa, U3yUYEHHUE AITOPUTMA BBIUKUCIECHUS IPOU3BOIHON HAa pUMeEpe
BBIYHCIICHHUS] MTHOBEHHON CKOPOCTH U YIII0BOTO KO3 duIimeHTa
KacaTeJbHOM.

CocraBieHue ypaBHEHUS KacaTeJIbHON B 00IIeM BU/IE.

VYceBoenue npasui AuddepeHInpoOBaHUs, TAOJIHIIBI ITPOU3BOIHBIX
3JIeMEHTapHBIX QYHKIUH, TpUMEHeHre Tl 1u(depeHITMpOBaHIS
(GYHKIUH, COCTaBJICHUS YPaBHEHUS KacaTeIbHOU.

N3ydenne TeopeM o CBA3U CBOWCTB (DYHKIIMU U MPOU3BOAHOM, (op-
MYJIMPOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOTHOM UCCIIETOBaHMS (PYHKIINU, 3a-
TaHHOM (OPMYIIOM.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U TIPOU3BOIHON MO UX rpaduKam.
[IpuMeHeHne MpON3BOIHOM IS PEIICHMS 3a]1a4 Ha HAX0XKJICHHUE
HanOOJIBIIEr0, HANMEHBINIETO 3HAYEHHS M Ha HAX0XKJIEHHE JKCTpEeMyMa

Tema 4.3.
IlepBooOpa3nas u
HHTErpaji

O3HakOMJIEHHE C TOHITUEM MHTETpasia u IepBooOpa3HOi.

N3yuenue mpaBuiia BEIYUCIEHUS IEpBOOOpa3Hoii U TeopemMbl HproToHa—

JleitOHuna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ POU3BOIHOMN, BBIYUCIICHHUE
nepBOOOpa3HON JIsl TaHHOW (DYHKIIHH.

Pemenue 3anay Ha MpUMEHEHHE WHTETPaIa JJi BIYUCICHUS (U3HMUECKUX
BEJIMYMH U TUIOIIaAeH

Pa3nea 5. YPABHEHUWSA 1 HEPABEHCTBA

Tema 5.1.
YpaBHeHMS M CUCTEMBbI
YPaBHeHUil

O3HaKOMJIEHHE C TPOCTEHIINMYU CBEACHUSIMH O KOPHAX aJreOpandecKux
YPaBHEHUH, IOHATUSMHU UCCIIEJOBAHNS YPAaBHEHUH U CUCTEM YPaBHEHUH.
N3ydenue Teopun paBHOCHIBHOCTH YPaBHEHUM U €€ mpuMeHeHus. [1o-
BTOPEHHE 3aITMCH PEIICHHs] CTAaHJIapPTHBIX YpaBHEHHH, IPUEeMOB Ipeod-
pa3oBaHUs ypaBHEHUI JIJIsl CBe/IEHUs K CTAaHAAPTHOMY YpaBHEHHUIO.
Pemenue panoHanbHbIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHHUM U CUCTEM.

Perienue ypaBHEHHH ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3JIoKeHUs Ha
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MHOYKHUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX, 10ICTAHOBKH, TpapuueCcKoro
METO/1a).

IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3IMYHBIX CLIOCOOOB.

Tema 5.2 Penienue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHBIX
Hepagencrsa. CIOCO0OB.

Tema 5.3 Hcnonws3oBanre cBOMCTB U rpadMKoB GYHKITUN TS pEIICHUsT ypaBHEHUN
HUcnoab3oBanue P yH P yp ’

CBOICTB U rpaguKoB
byHkumii npu
pelIeHrH YPaBHEHUI U
HEPABEHCTB.

O3HakoMJICHHE ¢ OOIITMMH BOIIPOCAMU PEIICHUS HEPABEHCTB U MCIIOJb-
30BaHKE CBOMCTB U rpadukoB (PyHKUIUN IpU PElLIEHUU HEPABEHCTB.
[IpuMeHeHne MaTeMaTUUEeCKUX METOIOB JJIsS PEIICHUS COJIepKaTeIbHBIX
3a/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U npakTuku. HTepnpeTupoBanue
Pe3yIbTATOB C YYETOM PEaTbHBIX OrPAHMYCHUM

Pasgen 6. 2JIEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN

N CTATUCTUKHA
Tema 6.1. N3ydenue nmpaBmiia KOMOMHATOPUKYU U IPUMEHEHUE MTPU PEIICHUN
OCHOBHbIE IOHATHSA KOMOMHATOPHBIX 3a/1a4.
KOMOUHATOPUKH Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Tepedopa U MO MPaBUILy
YMHOXKCHHS.
O3HaKOMJICHHE C TOHITUAMU KOMOMHATOPHUKU: Pa3MEIIEHUSIMH, CO-
YETaHUSMH, TIEPECTAHOBKAMHU U (POPMYJIaMH JIJISl X BBIYHCIICHHSL.
OObscHeHre U mpuMeHeHre GopMYyJT ISl BBIYUCICHUS Pa3MEIIeHUIH,
MEePECTAaHOBOK M COUETAHUM NP PEIICHUU 3a/1a4.
Oznakomienue ¢ 6uaHoMoM HeroToHa u Tpeyronsaukom [ackars.
Pemrenue npakTruueckux 3a/1a4 ¢ UCMOJIb30BAHUEM MTOHSATUI U TIPaBUI
KOMOMHATOPUKH
Tema 6.2. N3yuenue kiaccuueckoro onpeaesieHust BEpOSTHOCTH, CBOMCTB BEpO-
DJieMeHTbI TeOpHH SITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
BepPOATHOCTEM PaccmoTpenune npumMepoB BEIYUCIEHUS BEPOSITHOCTEN. Pelienune 3axad Ha
BBIUHCIICHHE BEPOSITHOCTEH COOBITHI
Tema 6.3. O3HakOMJIEHHE C IPEJICTAaBICHUEM YHCIOBBIX IaHHBIX U UX XapaKTe-
IIpeacrasienue PUCTUKAMU.

JAHHBIX (TA0JUIIBI,
AHArpaMMmbl, rpauKn)

Pemenue npaktuyeckux 3ajaad Ha 00pabOTKY YHCIIOBBIX JaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

Pazgen 7. TEOMETPUS

Tema 7.1.
IIpsaMbIe U MJIOCKOCTH
B IPOCTPAHCTBE

DopMynHMpoOBKa U PUBEACHUE 10KA3ATENBCTB IPU3HAKOB B3aUMHOIO
pacIoJIOKEHUS MIPSAMBIX U IJIOCKOCTEN. PacniosHaBaHue Ha yepTexax u
MOZEJIAX Pa3IMYHBIX CIy4YaeB B3aUMHOI'O PACIIOJIOKEHUS IPSIMBIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHHUE CBOUX CYKJIeHUN. POPMYIMpPOBAHHE
OINPEIEICHUN, IIPU3HAKOB U CBOMCTB MapaJUIEIbHbIX U IIEPIIECHIUKYISAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BelnonHeHne nocTpoeHus yrioB MEXAY IPSIMBIMU, IPSIMOU U IJIOCKOCTBIO,
MEXKy INIOCKOCTSIMH 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHUS IIPSMBIX U IIJIOCKOCTEMN
IIpY PEIICHHUH 3a]a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHUPOBaHHUE Ha MOJIENISX Tep-
MIEHIMKYJISIPOB M HAKJIOHHBIX K IJIOCKOCTH, MPSIMBIX, MTapajlIeIbHbIX
TUTOCKOCTEH, YIIIOB MEXAY MPSAMON U MIIOCKOCThIO U 000CHOBaHUE
IIOCTPOCHHS.

Pemenue 3an1a4y Ha BBIYUCIEHNE TEOMETPUUECKUX BENUUMH. ONKCHI- BaHUE
paccTosIHUS OT TOYKH JI0 TUNIOCKOCTH, OT MPSIMOM 10 IIIOCKOCTH, MEXKY
IIJIOCKOCTSIMU, MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMHU, MEXKIY
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MIPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

DopMyTUPOBAHUE U IOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUSIX
(TeopeM cyIiiecTBOBaHMS, CBOMCTBA).

N300paskeHne Ha YepTekax U MOJICNIAX PACCTOSIHUSA U 0OOCHOBAHUE CBOMX
cyxaeHuil. OnpeneraeHre U BEIUMCICHUE PACCTOSTHUN B IPOCTPAHCTRBE.
[Tpumenenne hopmys U TEOPEM IUNIAHUMETPHH ISl PELICHUS 3a1a4.
O3HaKOMJICHHE C TOHITHEM MapauIeIbHOTO MPOSKTUPOBAHUS U €TO
cBoWCTBaMH. Popmyuposanue meopemul 0 NIOWAOU OPMOLOHAILHOU
npoeKyuU MHO20Y201bHUKA.

[Tpumenenne Teopuu s 000CHOBAHUS TOCTPOCHU U BEIYUCIICHUN.
AprymMeHTHpOBaHHE CBOUX CYKJEHUIH O B3aMMHOM PaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (pUryp

Tema 7.2.
MHOrorpaHHUKH

OnurcaHue U XapakTEPUCTHKA Pa3INYHbIX BUJOB MHOTOTPAHHUKOB,
IIEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N3006paxkeHrne MHOTOTPaHHUKOB U BBIINOJIHEHHUE TOCTPOCHHUS HA U30-
OpakeHUSX U MOJAEISX MHOTOI'PAaHHHUKOB.

Brluucnenue IMHEMHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTHPOBAHNUE CBOUX CYXACHUM. XapaKTepUCTUKa U
M300paKeHNE CEUCHHUs, PA38epMKU MHO202PAHHUKOSG, BEIYUCIICHUE
IJIONIAJEH MTOBEPXHOCTEH.

[TocTpoenue mpocTelmmx ceueHuit Kyoa, mpusMbl, mupamubl. [Ipu-
MeHeHHe (HaKTOB U CBEICHHUI U3 TUIAHUMETPHH.

O3HakOMJIEHHE C BUJJaMH CUMMETpPHIl B IPOCTPaHCTBE, (HOPMYIHPOBAHUE
ONPEIEICHUI U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ BPALLECHUS U
MHOT'OTPaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPUH MPH PELICHUH 33/1a4. Mcrnonb30Banue
MPUOOPETEHHBIX 3HAHUH JIJIS1 KCCIEAOBAHUS U MOJICIHUPOBAHUS HECIOKHBIX
3a/1a4.

N306pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIMIOJIHEHUE PUCYHKOB IO
YCJIOBHSIM 3a]1a4

Tema 7.3.
Tesa u moBepxHOCTH
BpallleHUs

O3HakoMJIEHHE ¢ BUJAMH Tell BpalleHus, JopMyITupOBaHUE UX OMpe-
JICJICHUI B CBOMCTB.

DopMyJIIUPOBAHUE TEOPEM O CEUEHUH 1Iapa IIIOCKOCTHIO U IUIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTrKa U H300pakeHUE TEJ BpallleHUsI, UX Pa3BEPTKHU, CEUCHUSI.
Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JUIUH, PACCTOSTHUM,
yrioB, mionaaeu. [IpoBenenue qokazarenbHbIX pacCyKIECHUN MTPU
pEILIEHUH 3a/1a4.

[IpuMeHeHne cBOWCTB CUMMETPUH NPU PEIICHHUH 33/1a4 Ha Teja BpalleHMUs,
KOMOMHAIIHIO TEI.

N3006pakeHre OCHOBHBIX KPYTIIBIX TEJl U BBIIOJHEHNE PUCYHKA 110
YCJIOBHIO 3a1a4M

Tema 7.4.
HN3mepenus
B reOMeTpHuH

O3HakoMJIEHHE C MOHATUAMU IO U 00beMa, aKCHOMaMH U
CBOMCTBAMH.

Pemienue 3a1a4 Ha BBIYMCIICHUE TUIOMIAIEH TNIOCKUX (QUTYp ¢ TpUMe-
HEHUEM COOTBETCTBYIOLIUX (popmyn U HakToOB U3 maHuMeTpuu. M3yuenue
TEOPEM O BBIUMCIEHUU 0ObEMOB ITPOCTPAHCTBEHHBIX TEJ, PEIICHHUE 3a7a4
Ha npuMeHeHue GopMys BIUUCICHUs] 00beMOB. M3yuenue Gpopmyn ans
BBIYHCIIEHUS IUIOIIAJIEH TOBEPXHOCTEN MHOTOIPAHHUKOB U TEJl BPALLEHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIA U TTOBEPXHOCTH CPEpHI.
Pemenue 3an1a4y Ha BBIYMCIIEHUE IUIOMIAAEH TOBEPXHOCTH NIPOCTPaH-
CTBEHHBIX Tell

Tema 7.5.

O3HaKOMIICHHE C TIOHATHEM BCKTOpA. I/I3y‘-ICHI/IC I[eKapTOBOﬁ CHUCTCMBI
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Koopaunatsl
U BEKTOPBI

KOOPAMHAT B POCTPAHCTBE, IOCTPOCHUE MO 3aJaHHBIM KOOPJAUHATAM
TOYEK M MIIOCKOCTEN, HAXO0XKICHUE KOOPAUHAT TOYEK.

Haxoxpaenue ypaBHeHUN OKPYKHOCTH, c(pepsl, INIOCKOCTH. Borunciienue
pacCTOSHUN MEXKTY TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIUYHH, [TPABUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, IPABUJI HAXO0XKIAEHU KOOPAUHAT BEKTOPA B
MIPOCTPAHCTBE, IPABUJI ACHCTBUI C BEKTOPaMU, 33 JaHHBIMU
KOOpJMHATaAMHU.

[IpuMeHeHne Teopuu pyU PELICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
N3ydeHue ckansipHOro MpoOU3BEACHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
psIMOM M TUIOCKOCTHU. [IpMeHeHne Teopuu Npu peleHny 3aa4 Ha
JICUCTBUSA C BEKTOPAMH, KOOPIUHATHBIN METOJ, IPUMEHEHUE BEKTOPOB ISl
BBIYMCIICHHS BEJIMYMH YIJIOB U pacCTOAHUI. O3HaKOMIIEHHE C
JI0KA3aTeJIbCTBAMH TEOPEM CTEPEOMETPHUH O B3AMMHOM PACIIOJI0KEHUN
MPSIMBIX U IJIOCKOCTEN C UCIOJIb30BAHNEM BEKTOPOB
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3. Y4eOHO-MeTOoAMUYECKOEe U MATEPHUATIBLHO-TEXHHUYECKOoe 0o0ecneuyeHue MporpaMmmal
yuyeOHOM qucuMIInHbl MaTemaTnka

OcBoeHre mporpaMmbl  00IIEOOpA30BATEIILHON  yu4eOHOW JTUCHUIUIMHBI  «MareMaThKa»
npennonaraer Hanuuue B OIIK, peanusyromem o00pazoBaTelbHYIO NPOTpaMMy CPEIHEro o0Iero
obpaszoBanus B nipenenax ocsoenus OIIOIT CITO (ITIICC3) na 6a3e ocHOBHOTO 0011IeT0 00pa3oBaHus,
yuyeOHOro kabuHeTa MaTeMaTHUKH.

[lepeyeHb OCHOBHOTO 000PYAOBaHUS, yueOHO-HATIAAHBIX TOCOOMIL:

— Kommnekt mebenu ams npenoaaBaress

— Kowmmekt mebenu aiist oOydaronmxcs Ha 25 mocagouyHbIX MECT

— Jlocka ayauTopHas

— Kowmriekt 4epTeKHBIX HHCTPYMEHTOB

— Mogenu npoCTpaHCTBEHHBIX TEI

— Kommuiekt y4eOHbIX TabmuIy

— Kowmriekt yueOHBIX MIaKaTOB

— Komrmekt nopTperoB y4eHbIX-MaTEeMaTHKOB

— KowmmneroTep

— MynbTuMeaua-npoexTop

— OKpaH HAaCTEHHbIN

[IporpamMmMHoe obecrieueHue:

— Microsoft Windows 7 (sutien3us Ne61046615, aBTOprU30BaHHBINA HOMED JIMIICH3HATA!
91049631Z7ZE1410)

— Microsoft Office 2003 (JIuuensus Ne 41764220, aBTOpU30BaHHBIM HOMED JIMIIEH3HATA:
61748179ZZE0902)

— PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1 year
Educational Renewal License (JIutiensuonnoe cornamienne Ne JJOA300419/1-1/175)

B OubnmuoreuyHslii (GOHI BXOAIT y4COHHKH, y4eOHO-METOIUYCCKUN KOMIUICKC TUCITUTUIAHBI
(YMK]I), obGecrneunBaroniye OCBOCHHE HHTETPUPOBAHHOW Yy4yeOHOM IUCHUIUIMHBI «MareMmaTukay,
PEKOMEH/I0BaHHbIE WJIM JOMYILEHHbIE IS MCIOJB30BaHUS B MPOPECCHOHAIBHBIX 00pa30BaTEIbHbBIX
OpraHM3alysIX, pealn3yIIuX 00pa3oBaTENbHYI0 MPOTpaMMy CpeaHero ooOiero obpazoBaHUs B
npeaenax ocoerust OITOIT CIIO (ITTICC3) na 6a3e ocHOBHOTO 00111ero 00pa3oBaHusl.

bubnuroreunsiit GoH MOXKET OBITh JOMOJHEH SHIUKIONEIUSMHU, CIPaBOYHUKAMH, HAYYHOM,
Hay4HO-TIOMYJIIPHOM U IPYTOil JINTEpaTypoi IO MaTeMaTHKE.

B nporecce ocBoeHust nmporpaMMbl y4eOHOM AUCIUIIINHBI «MaTtemMaTuka» CTYIEHTHI JOJKHBI
UMETh BO3MOXKHOCTB JIOCTYIA K AJICKTPOHHBIM YYeOHBIM MaTepraiaM M0 MaTeMAaTHKE, UMEIOITIMCS B
CBOOOJHOM JIOCTYTIE B CE€TH MIHTEpHET (JIEKTPOHHBIM KHUTAM, TPAKTUKyMaM, TECTaM U Jp.).
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4. UndopmanmoHHoe odecnedyeHue 00yueHus

Jluteparypa 1Jifl CTY1eHTOB

OcHOBHBIE HCTOYHHUKH:
1. bammako, M. . Maremaruka : yue6nuk / M.W. bammakos. - 2-e u3., crep. - M. : KHOPYC,
2019. - 394 c. I/%C JHEee MTpodeCCHOHAIBHOE 00pa30BaHUE).
2. bammaxos, M. R/IaTeMaTI/IKa 3aJaYHUK : yqegHoe nocobue / M.M. bammakos. - 5-¢ u3n,.,
crep. - M. : U3narenbckuii nentp" Axkanemus', 2018. - 416 c.
3. bammaxos, M. . Maremaruka : y4e0./1s1 CTYI. YUYpEeXKICHUM cpel. npod. odpasoBanus / M.

U. BamMakoB. — 7-¢ u3a., crep. — M. : M3marenbckuii neHTp «Akagemus», 2020. — 256
c.ISBN 978-5-4468-9556- 4 https /lwww.academia-moscow.ru/reader/?id= 477386#copy

JlomoiHUTE/IbHBbIE HCTOYHUKH:
1. boromonos, H. B. Maremaruka : yueonuk mist CITIO / H.B. boromonos, I1.1. Camoiinenko. -
5-e u31., mepep. u qom. - M. : FOpaiit, 2019. - 401 c. - (Ilpodeccuonanbroe 0Opa3oBanue).
2. boromomnos, H. B. Maremartuka : yaeOHHK I CpeaHero mpohecCHOHaIbLHOro 00pa3oBaHus /

H. B. boromonos, II. U. Camoitnienko. — 5-e wu3aA., mnepepad. u jgon. — Mocksa :
NznarensctBolOpaiit, 2020. — 401 c¢. — (IIpodeccuonanbaoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Tekcr : oanekrponnwni // OBbC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/449006

3. HamasH, A. A. I'eomeTpuyecKkrue MOCTOPOSHUSI HA TUIOCKOCTH W B MPOCTPAHCTBE: 3a7aud U
IZ)GHICHI/ISI yqe6Hoe nocobue / A. A. JlanasH. — 2-¢ u3n. - Mocksa : @OPYM : UTHOPA-M,
020. - 464 c. : un. - (Ilpodeccuonansroe odpazoBanue). - ISBN 978- 5-91134-807-6. - Teker :
anektpouHbiid. - URL: https://znanium.com/catalog/pro uct/1082973

Jluteparypa nJisl npenogaBareei
O6 oOpazoBanuu B Poccuiickoit ®enepanuu: denep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.
®denepanbHbix 3aKk0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3,
ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne
15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-03, ¢ usm.,
BHeceHHbIMU DenepanbubiM 3akoHOM OT 04.06.2014 Ne 145-03, B pen. ot 03.07.2016, ¢ u3m.
ot 19.12.2016.)
[Ipuka3 MunucrepcrBa oOpazoBanust W Hayku P® or 17.05.2012 Ne 413 «O0 yrBepxkaeHuu
(denepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAapTa CpedHero (MOJIHOTo) obImiero 06-
pa3oBaHUA» (C U3MEHEHUSIMHU).
ITucemo JlemapraMeHTa rocyAapCTBEHHOW MONUTUKU B cepe MoAroToBKU pabounx kaapos u AI1O
MunucrepctBa oopazoBanus U Hayku P ot 17.03.2015 Ne 06-259 «PexomeH1anuu 1o opraHu3aiu
MOJTyYeHUsl CpeAHero oOImiero oOpa3oBaHUS B Ipelesiax OCBOEHHUS 00pa3oBaTENbHBIX MPOrpaMm
cpenHero mpodeccMoHaTbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 00IIEro oOpa3oBaHUsI C YyYETOM
TpeboBaHUIl (efepalbHBIX TOCYJapCTBEHHBIX OOpa30BaTEeNbHBIX CTAaHIAPTOB M  IOJy4yaeMOM
npodeccuu WM CnenualbHOCTH CPEAHETO NMPOo(ecCHOHATBEHOTO 00pa30BaHUSI.
IIpumepHass ocHOBHasi oOpa3zoBaTelbHas MporpaMma CpeaHero oouiero oopa3zoBaHus, 0J100peHHas
pemieHreM  ¢eAepaNbHOrO0  y4eOHO-METOAMYECKOr0 OObEIMHEHUs Mo o0leMy 0o0pa30BaHUIO
(mporoxon ot 28 utoHs 2016 1. Ne 2/16-3).
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