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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.04 MatemaTuKa
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucuurumael OVY/[.04 Maremarnka SBISETCS YacThIO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPEIHETO MPOPECCHOHAIBHOTO 00pa30BaHUs 110
crenuansroct 38.02.01 DKOHOMUMKA U BYXTAJITEPCKUU VUET (ITO OTPACIIAM)
(byxrantep) (mpuxa3 MunoOprayku Poccun ot 05.02.2018 1. Ne 69)"

[Iporpamma yd4eOHON AMCHUIUIMHBI pa3paborana Ha ocHoBe «lIpumepHOH mpOTrpaMMBbI
o0meoOpazoBaTenbHOM  y4eOHOW  TUCIUILIAHBI «MaremaTuka, PEKOMEH/I0BAaHHON
@enepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexJeHueM «®DenepanbHbli HHCTUTYT
pasButus obpaszoBanus» (PIAY «DUPO») mis peanu3anuu OCHOBHOH MpodecCHOoHaTbHON
obpazoBarenbHOM mporpaMMbl CIIO Ha Ga3ze 0CHOBHOTO 0O0IIEro 0Opa3oBaHMUs C MOTYYCHHUEM
cpennero obmero obpasoBanus (IIporokon Ne3 ot 21 uronst 2015 1., perucrpanimoHHBIN HOMEp
peuensun 377 or 23 wuroma 2015 . ®TAY «DOHUPO») mo crnenuambHOCTAM CpPEIHEro
npodeccHoHaIbHOTO 00Pa30BaHUS.

1.2. MecTo y4yeOHOM AMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl NOANOTOBKH CHEHATHCTOB
CpeIHero 3BeHa.

VYuebnas mucnumuimHa OVY]1.04 Maremaruka Bxogutr B mukia  OOmeoOpa3oBaTenbsHON
MOJITOTOBKH.

1.3. lesm n 3agauyn — TpeGOBAHUS K Pe3yJIbTATaAM OCBOCHHS Y4eOHOM IHCHMIIMHBL.
OcHOBHast 1enb — CcHocoOCTBOBaTh (OPMUPOBAHHIO OOMMX U TPOPECCHOHATBHBIX

KOMIIETEHIIUH TIOCPEICTBOM NPHOOPETEHNS 3HAHNI, YMEHUN U HABBIKOB.
Conepsxanne nporpaMmMsl «MaTtemaTrka» HalpaBiIeHO Ha JOCTHIKEHHE CIEAYIONINX 3a/1au:

L. obecriedeHne C(HOPMHUPOBAHHOCTH MPECTABICHUNH O COIHAIBHBIX, KYJIBTYPHBIX WU
UCTOpUYECKHX (PaKTOPax CTAHOBJICHUS MaTEMaTUKU;

2. obecriedeHne  CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  ANTOPUTMHYECKOTO U
MaTeMaTUIeCKOTrO MBIIUICHHUS;

3. obecriedeHne CPOPMUPOBAHHOCTH YMEHHMH TPUMEHSTH MOJNYYCHHBIE 3HAHUS IPH
PEIIeHUH pa3IUYHBIX 33/1a4;

4. obecriedeHne CcPOPMUPOBAHHOCTH TMPEICTABICHHA O MareMaTHKe KaK 4YacTh

00IIeYe0BeuecKOl KyabTyphl, YHUBEPCATbHOM S3bIKC HAyKH, TO3BOJIIOLIEM OITHCHIBATH
M3y4aTh peallbHbIC MPOLECCH U SIBICHHUSL.

OcBoenue conepkaHusi y4eOHOW IUCHMILIHMHBI «Maremarnkay oOecrednBaeT JOCTHKEHUE
CTY[ACHTaMHU CIIeIyIOIINX PEe3yIbTaToB:

JIngnoCTHBIX:

c(OPMHPOBAHHOCTH MPEICTABICHUH 0 MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HayKH, CPEACTBE
MOJICTUPOBAHHS SBJICHUI U MPOIIECCOB, HIACSX M METOJaX MATEMATHKH;

NOHMMaHWe  3HAYAMOCTH  MaTeMaTMKW UL ~ HAyYHO-TEXHHYECKOTo  Iporpecca,
c(OpMHPOBAHHOCTH OTHOIICHHSI K MaTeMaTHKE KaK K 4acTH 00IIeveI0BedeCKOn

KYJIBTYypBI 4epe3 3HAaKOMCTBO C UCTOPHEH Pa3BUTHS MaTEMaTHKH, BOJFOIMEH MaTeMaTHYeCKUX
HUICH;

Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUYECKOM
KyJAbTYypbl, KPHUTHYHOCTH MBIIUICHWS HA YpPOBHE, HeoOXoaMMOM Juis  Oymymiein
npoeCCHOHAIIBHON JeSITeTbHOCTH, IS TPOIOHKEHUST 00pa30BaHUs M CAMOOOPA30BAHNUS;
OBJIA/ICHUE MAaTEeMaTHYECKUMH 3HAaHUSMH H YMEHHSIMH, HEOOXOAMMBIMH B MOBCEJHEBHOM
KU3HU, U1 OCBOCHHS CMEXHBIX €CTeCTBCHHO-HAYYHBIX JUCHHUIUIMH ¥ JIUCIUIUINH



npodeccHoHABbHOTO TUKJIA, JUISI TONyYCHHs 00pa3oBaHUS B 0oONacTsaX, HE TpeOyrommux
yIIyOJICHHONW MaTeMaTHIECKOH TOATOTOBKY;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MIPOTSHKEHUN
BCEHl JKM3HH, CO3HATEIbHOE OTHOUICHWE K HENPEepHIBHOMY OOpa30BaHMI0 KaK YCIIOBHIO
yCIIeNTHON MPO¢eCCHOHATFHON U OOIIECTBEHHOM e TETbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTb K CAMOCTOSATENbHON TBOPUECKON U OTBETCTBEHHOW JESITEIbHOCTH;
TOTOBHOCTH K KOJUIEKTUBHOHM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMHU B 0Opa30BaTeIbHOM,
OOIIECTBEHHO TIOJE3HOW, Y4YeOHO-MCCIIEeOBATEIbCKOM, TIPOCKTHOM W JPYTMX  BHAAX
JIeATEIbHOCTH;

OTHOIICHHE K TPO(EeCcCHOHATBHON AeSTENPHOCTH KaK BO3MOXKHOCTH YYacTHSI B pEIICHUU
JIUYHBIX, OOIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOMEHAITMOHABHBIX MPOOIIEM.
MeranpeamMeTHBIX:

YMEHHE CaMOCTOSITEIIbHO ONPEAEIATh LENH AeATEIbHOCTH U COCTaBIATh IUIaHbI JeSITEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIIATH, KOHTPOJIUPOBAaTbH U  KOPPEKTUPOBaTh  JEATEIbHOCTD;
HCIIOIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI [UIsl JOCTHKEHHUS TOCTABICHHBIX LIEJIEH U pealnu3aluu
TUTAHOB JICATEIIFHOCTH; BEIOMPATH YCICIIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

yMEHHUE MPOAYKTUBHO OOIMIATHCS M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOH JICATENILHOCTH,
YUUTBIBATh MO3ULIUH APYTHX YIACTHUKOB JACATENBHOCTH, 3PPEKTHBHO pa3pernaTh KOHPINKTHI;
BIAJCHHE HAaBBIKAMH  II03HABATEIBHOM,  y4eOHO-MCCIENOBATENILCKOW W TPOCKTHOM
JESITEIPHOCTH, HAaBBIKAMH  pa3pemieHuss 1poliieM; CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOHUCKY METOJIOB PEIICHHS MPaKTUUECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMuHbBIX
METO/IOB ITO3HAHUS;

TOTOBHOCTH M  CIIOCOOHOCTH K  CAMOCTOSTEIbHOH  HMH(OPMAIMOHHO-TIO3HABATEIHLHON
JEeSITEIbHOCTH, BKIIOYAs YMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OPMAIHH,
KPUTHYECKH OLIEHUBAaTh M HMHTEPIPETUPOBATH HHGOPMALMIO, MOIYy4aeMyI0 W3 Ppa3IH4HbIX
HMCTOYHHKOB;

BJIaJICHUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JaraTb CBOIO TOYKY
3peHus, UCIIOIb30BaTh aJlcKBAaTHbIE S3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBBIKAMH IO3HABATENbHONW pe(UICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB M OCHOBAHUM, I'PAHUI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [TO3HABATENbHBIX 3a/1a4 U CPEJCTB IS UX TOCTHIKEHUS;

[ENeyCTPEMIICHHOCTh B TOWCKaX W MPHHITHH PEIICHHH, COOOpPasHTEeIbHOCTh W HMHTYHIIHS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTh BOCHPUHUMATH KpPAcoTy H
rapMOHHIO MUPA.

B pesyabTare ocBOeHHs Y4eOHOM AMCHUILINHBI CTYIAEHT J0JKeH 3HATh:

O MareMaTuKe KaK YacTH MHPOBOM KyJIbTypbl M MECT€ MAaT€MaTUKH B COBPEMEHHOU
OUBUJIA3AIMH, CIOCO0aX OMMCAHMUS SBICHUN PEeaTbHOrO MUpA HA MATEMaTHIECKOM SI3BIKE;

0 TUTOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpaxX, HX OCHOBHBIX CBOHCTBAX;

O MAaTeMaTH4YEeCKHX MOHATUAX KaK BaXKHEHUIINX MATEMaTHYECKUX MOJENAX, MO3BOJIIOIINX
OIMCBIBATh U U3y4aTh pa3HbIE MIPOLIECCHI U SIBICHUS;

BO3MOKHOCTH aKCHMOMAaTHYECKOTO NOCTPOECHHS MaTEMATUYECKUX TEOPHH;

00 OCHOBHBIX MOHATHSX MAaTEMaTHYECKOTO aHAJIHN3a M UX CBOMCTBaX;

0 TIpoueccax U SBICHHMSAX, HMMEIOIIHUX BEPOSTHOCTHBIM XapakTep, CTATHCTHYECKUX
3aKOHOMEPHOCTSIX B pPEajJbHOM MHUPE, OCHOBHBIX IIOHATHSX JJIEMEHTAapHOM TEOPHH
BEPOSTHOCTEH.

B pe3yabTaTre ocBOeHHA Y4eOHOM AUCHUILINHBI CTYIEHT J0J5KEH YMETh:

IIPUMEHATH J0KAa3aTeNbCTBA U AJITOPUTMBI PELIEHUs, IPOBOJNUTH J0KA3aTEIIbHBIE PACCYKACHUS
B XOJI€ peLLIeHUs 3a1a4;

HCIIOJIB30BaTh TOTOBBIE KOMIIBIOTEPHBIE IPOrPaMMBbI, B TOM YHCJIE ISl IOUCKA IIyTH PELICHUs U
WITIOCTPAlU PEICHNS YPAaBHEHUN U HEPABEHCTB;

pacno3HaBaTh reoMeTpHUecKHe (pUrypbl Ha yepTexax, MOJENSIX U B pealbHOM MUDPE;



NPUMEHSATh HW3YYEHHbIE CBOMCTBA TreoMeTpudyeckux ¢uryp u GopMmyn [uis penieHus
TreOMETPUYECKUX 3a/1a4 U 3aa4 C IPAKTUYECKUM COLEPKAHUEM;

HaXOAWTh M OLIEHUBATH BEPOSTHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIINX MPaKTHYESCKHX
CUTYallUsIX U OCHOBHBIE XaPAaKTEPUCTHUKH CIIy4alHBIX BEJINYUH;

XapaKTepH30BaTh MOBEICHHE (YHKIUI, UCIIONb30BAaHHE MOTYUYCHHBIX 3HAHUW ISl OITUCAHUS U
aHaJIM3a pealIbHbIX 3aBUCUMOCTEN.

B pe3yabTrare ocBOeHHs Y4eOHONH JMCHUILIMHBI CTYICHT J0/KEH HMeTh HABBIKH M (MJIN)
ONBIT JeATEJIbHOCTH:

pelleHns CTaHJApPTHBIMM INpPUEMaMH pPalMOHAJIbHBIX W HPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB, UX CUCTEM;

HCIIOIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PELICHUH 3a1ad.

1.4. Pexomenayemoe K0JIHY€CTBO YaCOB HA OCBOEHUE NIPOrPaMMbl Y4EOHOH AUCHUILIUHBI:

O06wem nporpammel 250 9acoB, B TOM 9HUCIIE:
ayMTOPHON y4eOHOM Harpy3ku oOyuatomierocst 232 4acos;
CaMOCTOSITENTIHOW paboThl 00ydaromerocs § 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOU JAUCHUIIINHBI
2.1. O6beM yueOHO AMCUUIIMHBI U BU/IbI y4eOHOH padoThl

Tabnuya 1. Buowl yuebnoii pabomsi no nepuooam oceoeruss OOII CIIO ons ghopmel obyuenus -
OUHASL.

Bun yue6noii padorni Boero, Comectp(ul)
aK. 1.
1 2

KonraktHas (aynuropHasi) pa6ora (Bcero) 232 66 | 166
B TOM YHCIIE: - - - - - - -
JIeKIHH (€CIIHN MPEyCMOTPCHO) 86 26 60

B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI

(eciu peyCMOTPEHO) ) ) )
naboparopHble 3aHATHA (€CIIM IPELYCMOTPEHO) - - -

B TOM YHCIIE B pOpME MPAKTHICCKON TIOATOTOBKHI

(eciu TIpeycMOTPEHO) ) ) )
MPAKTUICCKAE 3aHATH (€CIN MPETyCMOTPEHO) 146 40 | 106

B TOM 4HcIIe B (DOpMeE MPAKTHYESCKON MOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocrosnTebHas padora o0yuaonierocs (Bcero) 8 - 8
B TOM YHCJIE: - - - - - - -

B ()OpME IPAKTUIECKO MOATOTOBKU

(eciu mpeayCcMOTPEHO) . ) )
YacoB Ha KOHTPOJIb: 8 - 8
ITpomexyTouHast arrectanus B popme: (3auet/qud3ayer/
9K3aMEH) - Ap | Ix
OO011asi TPYI0EMKOCTh qac 250 66 | 184




2.2. TemaTuueckuii IJIaH U coaep:kanue ydednoi qucuumianasl OY/1.04 MaremaTuka

Tabnuya 2. Codepacanue oucyunaunwvt/M/IK no suoam yuebnou pabomol

HANMEHOBAHUE PA3JIEJIA TUCLHUIIJINHBI Buj yuenoi
B Kos1-Bo yacos
Coaep:kanue pasziea (TeMbl) pao
Paznen 1. Anre6pa 26
Tema 1.1. Pa3BuTHe IOHATHS O YHUCIIE Jlex ‘ 4

HGHLIC " pallMOHAJIbHBIC YU CJIa. HeﬁCTBHTeﬂbele qucla. HpI/I6J'II/DKeHHBIC BoeIuuciaeHus. KoMiuiekcHbIe
quciaa.

Tewma 1.1. PazBuTre mOHATHA O UCITE ‘ IIp ‘ 6

HetictBus nan unciiamu JlerictBus ¢ qpodsimu Ormiepaiiiy ¢ KOMIUTEKCHBIMU YHCIaMKI

Tema 1.2. Kopuu, crenenu u jgorapudmor ‘ Jlex ‘ 4

Kopuu u crenenn. Kopau HaTypanbHOM CTENeHH U3 Yrcia U UX cBOHMcTBA. CTENEHH ¢ palliOHAIBHBIMHU
rnmoxasareysiMu, ux ceorcTia. CTerenu ¢ AeHCTBUTEILHBIMA MoKa3aTeassMu. CBONWCTBA CTEIIEHH C
JIEMCTBUTEIIBHBIM MOKA3aTEIEM.

Jlorapu¢wm. Jlorapnpm uncna. OcHOBHOE norapru(pMAIecKoe TOKAECTBO. JleCITHIHBIE M HaTypalIbHbIE
norapudwmel. [IpaBuia neiicTeuii ¢ torapudmamu. [lepexor K HOBOMY OCHOBAHHIO.

Tema 1.2. Kopan, crenenu u gorapudmsl ‘ IIp 10

Apudmerryeckue ASHCTBHA Hall YHCIAMH, HAX0X/ICHHIE TIPUOIM>KCHHBIX 3HAYCHUH BETHIUH U
MIOTPEIMIHOCTEN BBIUMCIEHNH (a0CONMIOTHOM W OTHOCHTENEHOW ), CPABHEHHE YHCIIOBBIX BBIPAYKCHIIH.
Briuucnenue u cpaBHeHUE KOpHEN. BelnonHeHue pacueToB ¢ paaukaiamu. Pelenue uppanuoHaabHbIX
ypaBHeHHH. HaxoxxieHre 3Ha9eHN CTEeTIeHEeH C pallHOHaIBHBIMY MMoKa3aTensaMu. CpaBHEHHE CTEIICHEH.
[Ipeobpa3zoBanus BEIPAKEHUH, COAESPIKANINX CTEIIECHH.

Pemienne nokaszarenpHBIX ypaBHeHUI. HaxokaeHne 3HaueHH jJorapr@ma mo npou3BojibHOMY
ocHoBaHMIO. [Iepexon oT 0OHOTr0 OCHOBAHKA K APyroMy. Beramcnenue u cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBaHue U OTSHIIUPOBAHIE BhIpaXKeHH. PelieHue jorapuMUIecKux ypaBHECHUH.
[TpubnkeHHBIC BEIYUCICHHS U peIICHNS PUKIaaHbIX 3a1a4. KoHTponbHas padoTa

Tema 1.1. Beegenune ‘ Jlex ‘ 2

Maremarnka B HayKe, TEXHUKE, SKOHOMHUKE, MH()OPMAIMOHHABIX TEXHOJIOTHIX U TIPAKTHICCKON
nestenpHOCTH. Llenn u 3a1aun H3ydeHUs MaTeMaTHKH TIpU ocBoeHNN crienuanbHoctel CIIO.

Pazgen 2. OcHOBBI TPUTOHOMETPHH 22

Tema 2.1. OcHOBHEBIE TIOHATHS U TOXIECTBA JIex ‘ 5

Pannannas mepa ymia. Bpamarensaoe nmkerne. CHHycC, KOCHHYC, TAHTCHC ¥ KOTAaHTCHC YHCIA.
Dopmyinsl npuBeacHus. Popmynsl cnoxeHus. opMyisl yasoeHuss DopMyIibl HOJOBHHHOTO yIIa.
[IpeobpazoBanre CyMMBI TPUTOHOMETPHUECKUX (DYHKLHUI B TPOU3BEICHHUE U IPOU3BEICHIS B CYMMY.

Tema 2.1. @opMyisl TPUTOHOMETPHH IIp ‘ 8

PannanHbIl MeTOA U3MEpPEHHUs YIIIOB BPAIICHHS U CBA3b C IPayCHOM MEPOH.

OCHOBHBIC TPHTOHOMETPUIECKAE TOXKICCTBA, HOPMYITBI CIIOKCHU, YABOCHUS, TPE0OpPa3oBaHHE CyMMEI
TPUTOHOMETPUIECCKUX (PYHKIHH B IIPOU3BEACHUE, IPEOOPa30BaHUE TPOU3BEICHIS
TpUroHOMeTpUYeckux pyHknmii B cymmy. KontponpHas pabora

Tewma 2.2. TpuroHOMeTpHUIECKHAC YpPaBHCHHS U HEPABSHCTBA ‘ Jlex ‘ 3

IIpocretimme TpuronomeTpudeckue ypasHeHus. [Ipocreiimme TpUroHOMETpHYECKHE HEPABEHCTBA.
O6parnble TpUroHoMeTpu4eckue GpyHKIHHA. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

Tema 2.2. TpuroHoMeTprudecKkre ypaBHCHHS H HEPABSHCTBA ‘ IIp ‘ 6

Pemenne TpuroHOMeTpHUYECKIE YypaBHEHUs U HepaBeHCTBa. [IpuMenenne Gpopmyn. [padudecknii merom.




Pazgen 3. ®yukuuu u rpaguku 18

Tema 3.1 Oynkuuu u rpaduku Jlex ‘ 8

Oynknnn. O6racTs onpeneneHns 1 MHOXKECTBO 3HaYeHUH; TpaduK (GYHKIHNH, TOCTPOE- HAE TPaduKOB
(byHKITHI, 33 JaHHBIX PA3IMYHBIMU CIIOCO0aMHU.

CoiicTBa (pyHKIMH. MOHOTOHHOCTB, Y4€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, IEPUO- TUYHOCTb.
[IpomexyTKH BO3pacTaHus M yOBIBAaHH, HANOOIBIIIEE U HANMEHBIIEE 3HAYCHUSA, TOUKH SKCTPEMyMa.
I'paduueckas narepnperanus. [Ipumeps! pyHKIHOHAIBHBIX 3aBUCH- MOCTEH B pealbHBIX TpoLeccax v
ABIEHUAX. Apudmernueckue onepauuu Hag GyHkuuamu. Craoxknas GyHkius (kommosuiust). [Torsarue o
HENPEPHIBHOCTH (PYHKIUU.

O6parnble pyHkunn. O6aacTh onpeneneHus U 0oaacTh 3HaYeHUI oOpaTHoi QyHKu. [padux
o0paTHOMH (HyHKIUH.

Onpenenenust GyHKIU, ux cBoicTa u rpaduku. [Ipeodpazosanus rpadukos. [TapaiensHblii epeHoc,
CUMMETPHS OTHOCUTEIBHO OCeil KOOPAMHAT ¥ CHMMETPHsI OTHOCUTENIFHO HavYalla KOOPAWHAT, CHMMETPHS
OTHOCHTEIBHO IPSIMOH Y = X, PaCTSHKEHHE M CXKATUE B0 OCEH KOOPAWHAT.

Tema 3.1 Oynkuuu u rpadpuku ‘ IIp ‘ 8

[Iprmeps! 3aBHCHMOCTEH MEX Ty TEPEMEHHBIMA B PEAbHBIX MPOIECCaxX M3 CMEXHBIX TUCLUIUIAH.
Onpenenenne pyrkuuii. [Toctpoenue n urenue rpaduxos Gpyukumii. Mccnenoranue QyHKITHH.
CBoiicTBa TMHEWHO, KBaAPAaTHYHOH, KyCOYHO-TMHEHHON M IPOOHO-THHENHON (PyHKIMIA.
HenpepriBabie 1 nepronuieckue Gpynknnn. CBoiicTBa H rpauKy CHHYca, KOCHHYCa, TAHTCHCA U
kotanrenca. O6parubie pyHKIHK U uX rpaduku. OOpaTHbIE TPHTOHOMETPUIECKUE (QyHKIHH.
IIpeobpazoBanus rpaduka pynkiun. [apmonnueckue konedanus. [IpukiagHpie 3aqa4m.
[loxa3zarensHble, TOrapupMUIECKHE, TPHTOHOMETPHUYIECKIE YPAaBHEHUS U HEPABEHCTBA.

3auer IIp ‘ 2
Pazgen 4. 'eomerpus 68
Tema 4.1. IIpsAmMbIe ¥ IITOCKOCTH B TPOCTPAHCTBE Jlex ‘ 8

BsanmHoOe pacnionoxenue AByX OpsMbIX B IpocTpaHcTie. [TapamienbHOCTh IPSIMON U MIOCKOCTH.
[TapamnensHOCTB IUIOCKOCTEN. [lepneHANKYIAPHOCTD NPAMON U IIIoCcKOCTH. Ilepnenaukynsap u
HaKIIOHHASA. YTOJ MEXy MPSMOH U MIOCKOCTHIO. JIByTrpaHHBIN yToi. YTOIl MEXIy IUI0CKOCTIMH.
IleprieH uKyISIPHOCTD ABYX MIIOCKOCTEH. ['eoMeTprueckue npeodpa3oBaHus IPOCTPAHCTBA:
HapajuieIbHbIi IEPEHOC, CHMMETPHs OTHOCUTEIBHO IIOCKOCTH. [TapannensHoe NPOEKTHPOBAaHNUE.
[Inomanes oproroHanpHON Mpoeknnu. M300paxenne MpoCTPaHCTBEHHBIX (uUTyp.

Tema 4.1. IIpssMBIe ¥ TITOCKOCTH B IPOCTPAHCTBE ‘ IIp 12

IIpr3HaKy B3aMMHOTO PACIONOXKECHHS MPAMBIX. YTOJI MeXAy OpsAMbIMH. B3anMHOE pacnonokeHue
MpAMBIX U IJI0cKOcTel. IlepneHauKysip 1 HAaKJIOHHAs K IUIOCKOCTH. YTOJI MeXIy MPsAMOM U
IJIOCKOCTBEO. TeopeMbl 0 B3aUMHOM PaclOIOKEHUN NPSIMOH M IITOCKOCTH. Teopema o Tpex
nepneHauKyssipax. IlpusHaku u cBoiicTBa MapaIeIbHbIX U MEPIEHAUKYIAPHBIX MIOCKOCTEH.

Tema 4.2. MHOTOTpaHHHKH KPYTIIBIE TENa Jlex 8

Bepnnsl, pedpa, rpann MHOTOrpaHHUKA. Pa3sBepTka. MHOTOrpaHHbIe yIiibl. Boimykiibie
MHororpanHukH. Teopema Oinepa. [Ipusma. [lpavas un HakmorHas npusMa. [IpaBunbsHast npusma.
[apannenenunen. Ky6. [Tupamuna. [IpapunpHas nupamuna. YceueHHas nupamuia. TeTpasmp.
Cummerpu B KyOe, B mapasuielenuie/e, B npusme u nupamuae. Cedenust kyda, IpU3MBbl B TAPAMHUJIBL.
IIpencrasnenue o MpaBUIBHBIX MHOTOTPaHHUKaX (TeTpasupe, KyOe, OKTadape, DoIeKadIpe H HKOCaIpe).
Humusap u koHyc. YceueHHbIH koHyc. OCHOBaHME, BBICOTA, DOKOBas IOBEPXHOCTh, 00pasyroiasi,
pasBepTka. OceBble CEYCHHS U CEUCHM s, TapauieabHble ocHOBaHMIO. [llap u cdepa, nx cedeHus.
Kacarenpras mimockocTs K cepe.

O6nem u ero usmepenue. Murerpansaas Gopmysa odbema. Dopmynsl oobemMa Ky0a, MpsSMOyroIbHOro
napaJulesienunena, Npu3Msl, TuIuHApa. PopMyisl 00beMa TupaMuasl 1 KoHyca. PopMyInsl IIomatm
MOBEPXHOCTEH IMIIHHAPa U KoHyca. Dopmyrer 00bema mapa u miomanu cdepst. [logodue Temn.
OTHOUICHUS TLTOMAACH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIL.




Tema 4.2. MHOTOTpaHHUKH KPYTIIBIE TENa ‘ IIp 16

PaccTosiHME OT TOUKU JO TIOCKOCTH, OT MPAMOH [0 MIOCKOCTHU, PACCTOSHUE MEXAY INIOCKOCTAMM,
MEXAY CKPEIIUBAIOIIIMICS MPAMBIMHU, MEXITY POU3BOIBHBIMU (PUTYpPaMH B IPOCTPAHCTBE
[TapamenbHOE NPOEKTHPOBAHKUE U €0 cBOKcTBA. TeopeMa o MIoLaay OPTOroOHaIbHON IPOEKIUN
MHOTOYTOJIbHHKA. B3aIMHOE pacloNoKeHHne POCTPAHCTBEHHBIX (puryp.. PazmmaHble BHIBI
MHOTOTpaHHHUKOB. VX n300paxenns. CedeHus, pa3sBepTKH MHOTOTpaHHUKOB. [li1omans moBepxHoCTH.
Bunsr cummerpuii B mpocTpancTBe. CHMMETPHS TeJ BpaIlleHNs M MHOTOTpPaHHUKOB. Brrancienne
TUIoIaAei 1 00bEMOB.

Tema 4.3. KoopanHaTs! 1 BEKTOPEI ‘ Jlex 10

[IpsmoyronbHas (iekapToBa) cucTeMa KOOpAWHAT B TpocTpaHcTBe. DopMyna pacCTOSHUS MEXAY IByMs
TOYKaMH. YpaBHEHHUA c(epsbl, IIIOCKOCTH U TpsAMOiil. Bekxtopsl. Momyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHne BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHciI0. Pa3oykeHne BeKTopa 110 HallpaBICHUAM. YTOIl
MeXTy AByMs BekTopamu. [Ipoekums BekTopa Ha OCb.

Tema 4.3. KoopanHaTHl B BEKTOPHI ‘ ITp 10

Bexropsl. [elicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE. YpPAaBHEHUE
OKPY>KHOCTH, C(hepsI, IIOCKOCTH. PaccTostame MexK Ay TodkaMu. J[eHCTBHS C BEKTOpaMH, 3aTaHHBIMHU
koopamHaramu. CraaspHOE MPOU3BEACHNE BEKTOPOB. BekTopHOE ypaBHEHUE MPSAMON U TUIOCKOCTH.
Hcnonb3oBaHue BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUHN.

Koopamnaars! BekTopa. CkamsipHOE IPOU3BEICHAE BEKTOPOB.
Hcnonp3oBanne KOOpAUHAT U BEKTOPOB IPH PELICHUHU CP 4
MaTeMaTHIeCKIX U MPUKIaTHBIX 3a/1a9.

Paznen 5. Hauama maTteMaTnuecKoro aHajn3a 48

Tema 5.1 IlocnegoBaTeILHOCTH Jlex 6

TTocnenoBarensHocTH. CrIoco0BI 3a4aHUsA U CBOMCTBA YMCIIOBBIX IMOCIIenoBarelbHocTel. [ToHsaTre o
npezene nocienosarenbHocTH. CylliecTBOBaHUE Ipeieia MOHOTOHHOM OrpaHHYEHHON
nociefoBarensHocTH. CyMMEpOBaHHE TIOCIeioBaTelbHOCTel. beckoneuno yopIBaroras
TEOMETPHUECKas IPOrPECCUs U €€ CyMMa.

Tema 5.1 ITocnenoBaTenbHOCTH ‘ IIp ‘ 8

UwucnoBasi Mocie10BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHHs, BEIYACICHHUS WICHOB MOCIC0BATEIEHOCTH.
[Ipenen nocnenoBarensHOCTH. beckonedHo yOBIBaronas reoMeTpuaecKas IpoOTPECCHsL.

Tema 5.2 IlponsBomHas ‘ Jlex ‘ 6

[ponsBonnas. [ToHATHE 0 IPON3BOAHOM (QYHKINH, €€ TEOMETPUICCKAN M (PU3HUESCKHNA CMBICII.
VYpaBHeHue kacarenbHOU K rpaduky GyHkiuu. [IpousBogHbIE CyMMBI, PA3HOCTH, TPOU3BEICHUS,
gacTHbIe. [I[pon3BoHbIE OCHOBHBIX dIeMEHTApHBIX (pyHKINi. [IprMeHeHne TPON3BOIHON K
uccnenoBaHuio GpyHKIuH U nocrpoenuto rpapukos. [IponsBoausie 00paTHO# GyHKIMH 1 KOMIO3HIIAU
(GyHKITHH.

IIpuMeps! HCHIONB30BAaHUSA TPOU3BOJHOU I HAXOXKICHHS HAMIIYYILEro PEIIEHUs B TPUKIAAHBIX
3agadax. BTopas mpon3BonHas, ee reoMeTpudecKiil 1 (pusnuecknit cMpici. HaxoxaeHue ckopocTy st
rporecca, 3aJaHHoro (GOPMYIION U TpaduKOM.

Tema 5.2 IIponsBogHas IIp 10

IIponsBoaHast: MEXaHUYECKUN U TEOMETPUUECKHUI CMBICI IIPOU3BOAHON. YpaBHEHHE KacaTeIbHOM B
obmmem Buze. [IpaBuna n popmynsl nuddepeHnnpoBanus, Ta0INNIA IIPOU3BOIHBIX HICMEHTAPHBIX
¢bynkiuii. Uccnenosanue QyHKIHN ¢ TOMOIIBIO TPOU3BoaHOI. Haxox aenne naubosbiiero,
HAMMEHBIIIETO 3HAYCHHSI U SKCTPEMalIbHBIX 3HAYCHUH QyHKINN.

Tema 5.3 MaTETpas u €ro NpuMeHEHHE ‘ Jlex ‘ 6

IlepBoobpasnas u uaTerpai. [I[puMeHeHne ONpeIeIeHHOro HHTEeTpalia Uil HaAX0XKICHHS IO
KpuBonuHEHHON Tpaneuu. Popmyna Herotona—IJleiitonnmna. [Ipumepsr npuMeHeHU HHTETpaia B
(u3nKe U reoMeTpun

Tema 5.3 MHTerpan u ero npuMeHeHue ‘ IIp ‘ 12

IIepBoo6pasnas u unTerpan. Teopema Hetotona—IJlelioanna. IlpuMenenne nHTerpana K BIYACICHHATO
(U3UYECKNX BEIIMYHH H IIJIOMIAICH.




Pazgen 6. YpaBHeHUs M HEPABEHCTBA 30

Tema 4.1. YpaBueHus Jlex 4

VYpaBHEHNA U CHCTEMBI ypaBHEHHI1. ParinoHansHbIe, HppanroHaNbHbIE, TOKa3aTelbHBIE H
TPUTOHOMETPUICCKHUE YPABHEHHS U CUCTEMBL. PABHOCHIILHOCTE YpaBHEHH, HEPABEHCTB, CUCTEM.
OcHOBHEBIE TPHEMBI UX PEUICHUS (Pa3I0KeHHE Ha MHOKUTENHN, BBEIEHNE HOBBIX HEM3BECTHBIX,
MTOJICTAaHOBKA, TPApUIECKHI METON).

Tema 4.1. YpaBueHus ‘ IIp ‘ 10

Kopuu ypasuenwuii. PasHocunsHoCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHeHui. OCHOBHBIE IIPUEMBI
pelieHus ypaBHeHUM. Penienne cucteM ypaBHEHHH.

Tema 4.2. HepaBencrsa ‘ Jlex ‘ 4

HepagpencTra. PanmonansHbIe, HppanioOHABHEIE, TIOKA3aTEIBHBIE U TPUTOHOMETPHIECKHE HEPABEHCTRA.
OCHOBHEBIE IPHEMBI UX PELICHHSL.

Hcnonp3oBanne CBOUCTB U TpauKoB (PYyHKIHI MIPH pEIICHNHN YPaBHEHUH U HEPABEHCTB. MeTox
nHTepBaoB. M300pakeHne Ha KOOPAUMHATHON TUTIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHUH U
HEPAaBEHCTB C JIByMsI IEPEMEHHBIMH U UX CHUCTEM.

IIpuknagHele 3a1a4u

Tema 4.2. HepaBeHncTBa IIp 8

PaBHOCHMIBHOCTE HEpaBeHCTB, crcTeM. OCHOBHBIE PUEMBI UX pemeHwus:. Vcnonp30Banne CBONCTB H
rpauKoB GYHKIHH U pENICHHs ypaBHEHUH U HEPABEHCTB

IIpuMeHeHrnE MaTEMATUYECKUX METOAOB UL PELLICHUS
COZIepKATENBHBIX 3aa4 U3 PasIMYHBIX 00MacTell HayKH U MIPAKTHKH. CP 4
WNHuTtepnperanys pesylbrara, y4eT pealbHbIX OrPAaHMUYECHUMH.

Pa3gen 7. KomOunaropuka, CTAaTUCTHKA U TEOPUsI BEPOSITHOCTEH 30

Tema 7.1. DieMeHTHI KOMOMHATOPHKH Jlex ‘ 4

OCHOBHBIE TIOHATHS KOMOMHATOPUKH. 3aa9H HA MOACYET YHCIa Pa3MENICHUH, TIEPECTaHOBOK,
coueranuid. Pemrenne 3anad Ha nepedop BapuantoB. @opmyna dunoma Hetotona. CBolicTBa
OuHOMHHAIBHBIX K09 uueHToB. Tpeyronsauk [lackass.

Tema 7.1. Di1eMeHTBI KOMOMHATOPHKH ITp ‘ 10

Hcropus pa3sBuTHA KOMOMHATOPHKH, TEOPUH BEPOSITHOCTEI M CTATHCTUKH M UX POJIb B Pa3IUIHBIX
cthepax genoBedeckoil xu3HenAeATeNbHOCTH. [IpaBuia xomOnHaTopukn. Pemenrne koMOMHATOPHBIX
3amad. PasMelenus, couetanus U nepectaHoBkH. bunom Heiotona u TpeyronsHuk Ilackans.
[Ipuxnaansie 3aga4u.

Tema 7.2. DieMeHTHI TEOPUH BEPOATHOCTEH ‘ Jlex ‘ 2

CoObiTHE, BEPOATHOCTH COOBITHSL, CIIOKEHHE U YMHOKEHHE BepoATHOCTEH. [IoHATHE 0 HE3aBUCHMOCTH
coObITHH. JIcKpeTHas ciydaliHasi BEIMYHHA, 3aKOH ¢ pacrpeneieHus. YucaoBbie XapaKTepUCTHKA
JIUCKPETHOH chydvaitrHoi Benmnunnbl. [loHsATHE 0 3aKOHE OONBIINX YHCEIL.

Tema 7.2. DiieMeHTHI TEOPHH BEPOATHOCTEHN ‘ ITp ‘ 10

Knaccraeckoe onperenenrie BEpOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOSTHOCTEH.
Brraucnenune BepoatHocteil. [Ipukinagabie 3agauu.

Tema 7.3. DneMeHTHI MATEMATHYIECKOH CTATHCTUKHA ‘ Jlex ‘ 2

[pencrasnenue gaHHBIX (TAOMUIIBI, JHATPAMMEI, TpadHKH), TeHepaTbHas COBOKYITHOCTb, BBIOOPKA,
cpenHee apupmerndeckoe, Meauana. [loHsaTHE 0 3aa4aX MaTEeMaTHYEeCKON CTaTHCTHKH.

us3 2
Konc 2

AtTecTanusa 8
DK3aMeH Ok ‘ 8

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvras paboma; JIP —
nabopamopmbsie pabomol.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIUITIJIMHBI
3.1. TpeGoBaHusl K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecne4eHUI0




Jiist peanuzaniy MporpaMMbl y9eOHOW AUCIHMILIMHBI IPEIyCMOTPEHBI CIIeUAIbEHBIC TTOMELICHHS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI1 00pa30BaTeIbHOM MPOTPaMMBI CIICIHAITEHOCTH.

Tabnuya 3. Mamepuanorno-mexunuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHalenne ayiunTopuu
CneunanusupoBanHoe yuedHoe oGopynoBanue, [1O n marepuaibt
JJIS1 OCBOEHUS IMCHUIIMHBI (TIPU He0OX0AUMOCTH)

VYuebOHas ayquTopus i
MIPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX padoT,
TPYIIOBBIX U UHAUBUIYyaTbHBIX
KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOU
arTecTalu

KommiekT cnenmanu3upoBaHHON MeGenn, MapkepHas TOCKa;
kadenpa; aBTOMaTH3MPOBAaHHOE pabouee MECTO MPENnoaBaTelIs:
kommbioTep AMD Ryzen, morutop LCD 24" Philips, uatepaktiBHas
manens 86", MMeeTcs BEIXOM B MHTEPHET

[IporpammHuoe obecnedenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mist
ousHeca - CTaHJapTHBIHA

VYdebuast ayuTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKIIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBIMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTAlUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOYHOM
aTTecTaun
(KoMmproTepHsbIii Kitace)

KommexT cnenmanusupoBaHHOi Mebenn; Jocka ayquTOpHas
MEJIOBasi, aBTOMaTU3HPOBaHHbBIE paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namste 00bemMoM He Meree 16Gb;(SSD
500 GB HDD 1 TB); mpoextop EPSON, npoeknnoHHEIH KpaH,
HMMEEeTCs BBIXOJ] B MHTEPHET

[IporpammHoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaHapTHBIH

Aymuropust [T CaMOCTOSTEITEHON
paboThl 00YUAIOIINXCS

Kommutekt cneunanusuposanHoi medenu; Tenesusop LED LG 42"
aBTOMAaTH3MPOBaHHLIE paboune MecTa (mponeccop He Hike AMD
Ryzen, oneparuBnas namsath o0bemom He Medee 8 I'6; SDD 500 GB,
MoHOO10K Lenovo Intel 13), umeercs BbIXOJ] B MHTEPHET
[IporpammHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaH/apTHBIH

3.2. UndopmannonHoe obecnieueHne o0ydeHust
Ilepeyennb pexomenayeMbIx yueOHbIX u3ianuii, UnTepHer-pecypcoB, 10NOTHUTEIbLHOM

JINTEPaTypPbl

OcHoséHble UCTOYHUKIL:

1. Jamasa A.A. Maremaruka :
HNH®PA-M", 2021. - 544 c. - Tekcr :

document?1d=367814

2. baspun U. . Maremaruka :

VYuebuuk. - MockBa: OOO "HayuHO-M37aTeNbCKUN LIEHTP
snextpoHHbId. - URL: http://znanium.com/catalog/

Vuebnuk u npaktukym s CIIO. - Mockga: HOpaiit, 2022. -

616 c - Texer : anekrponnsiit. - URL: https://urait.ru/bcode/490174

ﬂonOﬂHumerbele UCNMIOYHUKU.

3. Boromonos H. B. [Ipaktudeckue 3ausTus mo Mmaremaruke B 2 4. Yacte 2 : YueOHOE ocoOue
Jus CIIO. - Mocksa: FOpaiit, 2022. - 251 ¢ - Teker : amekrponHsiid. - URL: https://urait.ru/
bcode/490667



4. boromomnos H. B. Ilpaktudeckne 3ansaTus mo Matrematuke B 2 4. Yacts 1 : YueOHOE mocobue
Husa CIIO. - Mocksa: FOpaiit, 2022. - 326 ¢ - Teker : anekrponHsid. - URL: https://urait.ru/
bcode/490666

5. Boromornos H. B., Camoiinenko I1. 1. Maremaruka : Yaeonuk st CITO. - Mocksa: HOpaiir,
2022. - 401 ¢ - Texcr : sanexrponHbiit. - URL: https://urait.ru/bcode/489612

Pecprbl qu)OpMaL!MOHHO—mQJZ€KOMMyHUKClLﬂl0HHOL7 cemu «HﬂmepHem»:

1. 9bC PY/IH u croponnue 9bC, k KOTOPBIM CTyAEHTHl YHUBEPCUTETA UMEIOT JJOCTYIl Ha
OCHOBaHUU 3aKIJIFOYEHHBIX IOTOBOPOB:

- OnekrponHo-6udmorednas cucrema PY/IH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- Obpasoparenbrast mardopma KOpaiit https://urait.ru
- OBC Znanium https://znanium.ru

2. ba3bl TaHHBIX ¥ TIOUCKOBBIC CUCTEMBI:
- YueOHebIil opTast uHCTUTYTA https://portal.rudn-sochi.ru/
Memoouueckue mamepuanvt 015 00y4AOUUXCS

CamocrosiTenbpHas paboTa CTYICHTA SBISIETCS] KITFOYEBOH COCTABILIONICH yueOHOTO mporiecca,
KOTOpast omnpeaersieT (JOPMHUPOBAHNE HABBIKOB, YMEHUH M 3HAHWM, IPUEMOB ITO3HABATEIBHOI
JEeSITETPHOCTH B 00ecreuynBaeT HHTEpeC K TBOPUECKOH padore.

[TpaBuIBHO CIUTAHUPOBAHHAS M OPTaHU30BAaHHAS CAMOCTOSTEIbHAsI paboTa CTyAeHTOB
MTO3BOJISIET:

-cIienarh 00pa30BaTeIbHBIN MpoIiece Ooiee KaYeCTBEHHBIM U HHTCHCHBHBIM;

-CIIOCOOCTBYET CO3JJaHMIO0 HHTEepeca K H30paHHOH MPo(ecCcuu U OBIAJCHUIO ee 0COOCHHOCTIMH,
-TIIPHOOIUTE CTYACHTA K TBOPYECKOH JESTEIbHOCTH;

-TIPOBOJIUTH B JKMU3HD TU(PPEPEeHIIMPOBAHHBINA MOIX0 K 00yUCHHIO.

ITpn opraHn3anuu caMOCTOSATENIEHON PadOThI CTYJICHTOB B Ka4€CTBE METOIOJIOTHUECKON
OCHOBBI JIOJDKECH TTPHUMEHSATHCS IS TENIbHBIN MOX0, KOorja 00ydeHHe OpUEeHTHPOBAHO Ha
(dopMHpOBaHNE YMEHHI pelaTh HE TOJIBKO THIIOBEIE, HO M HETHITOBBIE 3aja4dH, KOT/J[a CTY/ICHT
JIOJDKEH MPOSBUTH TBOPUYECKYIO aKTUBHOCTH, MHUIIMATUBY, 3HAHWSI, YMEHHUS U HABBIKH,
MOJTYYCHHBIC ITPH N3Y4YE€HUN KOHKPETHOW JUCIUTUIHHEL.

Y4eOHO-MeToquYeCKHe MaTepHallbl JUIsi CaMOCTOSTEIbHOM paboThl 00yYarOIIHXCS
Pa3sMenarTcst B COOTBETCTBUH C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIUILTMHBI Ha
Y4eOHOM mopTase.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJIMHBI

KOHTpOIIB H OLICHKA PE3yJIbTaTOB OCBOCHUA NUCIHUINUIMHBI OCYIIECTBIIACTCA IMPEIOAaBaTCIICM B
nponecce MpoBECACHUA ITPAKTUICCKUX 3aH$[TI/II71, TECTUPOBAHUS, a TAKKC BbIITOJIHCHHU
06y‘IaIO]lII/IMI/ICH HHAWNBUIYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyeHka pe3yrbmamos 0C80eHUs: OUCYUNTUHbL

Pe3yJIl>TaTbI OﬁyquHﬂ (I)OprI N ME€TOAbI KOHTPOJIAA U OLICHKHA
(OCBOCHHBIC YMEHUHA, YCBOCHHBIC 3HaHI/Iﬂ) P€3yJabTaTOB Oﬁy'-leHl/[ﬂ




3HaHU:

0 MaTeMaTUKe KaK 4YaCTU MUPOBOU KYJIBTYPbI U
MECTE MaTeMAaTHKHA B COBPEMEHHOM
LIHUBHIIM3ALIAH, CIIOCO0aX ONMMUCAHMS SIBJICHUI
peaJbHOTO MHpPa HA MAaTEMAaTUYECKOM SI3BIKE;
0 TUJIOCKHUX U MPOCTPAHCTBEHHBIX
TeOMETPHYECKHX (PUTYPaxX, UX OCHOBHBIX
CBOMCTBAX;

0 MaTeMaTHYECKUX MOHATHAX KaK BAXKHEHIITHX
MaTeMaTHYEeCKUX MOJIETISIX, MTO3BOJISIFOIIUX
OMNUCHIBATH U U3Yy4YaTh Pa3HbIE MIPOLECCHI U
SIBIICHHS,

BO3MOKHOCTH aKCMOMAaTHYE€CKOTO MOCTPOEHHUS
MaTeMaTHYEeCKUX TEOPUI;

00 OCHOBHBIX MOHSTHUSAX MaTeMaTHYECKOTO
aHalIn3a U UX CBOMCTBAX;

0 MPOLECCAX U SIBJICHUSX, HIMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUpE,
OCHOBHBIX IMOHSTHUSAX dJIEMEHTAPHON TEOPUU
BEPOATHOCTEH.

Amnanus u OLICHKA BBIIIOJIHEHUS
WHAWBHYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
ONpocC, TEMAaTHIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUE 3aHATHA,

JOMaIlllHHuE pa6OTBI, KOMIIBFOTEPHOC
TECTUPOBAHUC, BSaI/IMOKOHTpOJ'[b u
CaMOKOHTPOJIb CTYACHTOB. ITomaoTa u
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKJIaaoB,

cooOImeHnH, Mpe3eHTaIHH.

Y™Menus:

MIPUMEHATH JI0KA3aTEJIbCTBA U AJITOPUTMBI
penienus, NpoOBOJUTE JOKa3aTeIbHbIE
paccyXIeHus B X0/l PELICHHS 3a/1a4;
HCIIOJIB30BaTh TOTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMBI, B TOM YHCJIE JUIsl IOMCKA Iy TH
pelleHus U WILTIOCTPALUU PEIICHHS YPaBHEHUN
1 HEPABEHCTB;

pacrio3HaBaTh reoMeTpudecKue Gpurypst Ha
YyepTexax, MOJEISIX U B peaJIbHOM MHPE;
IIPUMEHATH U3y4YECHHBIE CBONCTBA
reoMeTpuyYecKux Guryp u GopmyI s
penieHus reOMeTpPUYECKHX 3a/1a4 U 3a7ad ¢
MIPAaKTHYECKUM COJIEPIKaHUEM;

HaxOAWUTh U OLICHUBATh BEPOATHOCTH
HACTYIUICHHS COOBITHI B IPOCTEHIITNX
MPaKTHYECKUX CUTyalUsX U OCHOBHBIE
XAPaKTEPUCTUKHU CITy4YalHBIX BEIIMYNH;
XapaKTepHu30BaTh NOBeIeHUE (YHKIINM,
HCIIOJIB30BaHUE MOJyYCHHBIX 3HAHUU JUIL
ONMCAHUA U aHAJIN3a PEAIBHBIX 3aBUCHMOCTEH.

HaOmrofernue, KOHTpPOJIb TIperojiaBaTelis 3a
NEeSITEIIFHOCTRIO  OOYyYalOIIUXCS, AaHAA3 |
OIICHKA ONTHMAJILHOCTH METO/a PeHICHUS
3aja4, Oecema, ompoc, MPaKTUICCKUE 3aHATHUS,
JIOMaIlTHIE paboTsl, KOMITBIOTEPHOE
TeCTHPOBAHUE

IIpakTH4ecKui OIBIT:

penieHus CTaHJapTHBIMH IIPHEMAMK
paLMOHATIBHBIX U UPPALlHOHAIBHBIX,
[TOKA3aTENIbHBIX, CTETICHHBIX,
TPUTOHOMETPHYECKUX YPAaBHEHHUM U
HEPaBEHCTB, HX CUCTEM;

HCIIOJIB30BaHUs FTOTOBBIX KOMIIBIOTEPHBIX
IIpOrpaMM IIpU PEIICHUH 3a]1a4.

HaOmrofenune, KOHTpOJIb TIperojiaBaTelis 3a
JIESITENIbHOCTRI0  OOYyYAIOIIUXCSI, aHAIW3 U
OIleHKa ONTUMAJIBHOCTA METOJa pPEHICHUs
3ajadg, BBITTIOJTHEHHE 174 3alura
WHAUBUAYAJIbHBIX 3aJaHUN.




5. KOMIIETEHIIUA OBYYAIOHWEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCHUIIJIMHBI

Tabnuya 5. llepeuenv komnemenyuii

Ind Pe3yabrarsl (KOMIeTEeHIHH)
P OcHoBHBIe II0KA3aTe/IH Pe3yJIbTaTOB NOATOTOBKH
OK 09 Hcnoab3oBars HHGOPMALHOHHbIE TEXHOJIOTHH B IPO(ecCHOHATBHOM
) NeATeIbHOCTH;

3HaTs:
COBpPEMEHHBIE CPEJICTBA U YCTPOHCTBA MH(DOPMATHIAINH;
TOPSIIOK UX TIPUMEHCHIS B IIPOTPaMMHOE 00ecTicdeHHE B PO ECCHOHANBHON AEATEIIEHOCTH

VYMets:
MPUMEHSITh CPEJCTBA MH(POPMAITHOHHBIX TEXHOIOTHI [T peleHust MpodecCHOHaNbHBIX 33134,
HCIIONIB30BATh COBPEMEHHOE TPOTrpaMMHOE 0OecTIedcHIE

OcyuiecTBJISITH MOMCK, AHAIN3 H HHTEPNPeTANMIO HHPOPMALMH, HEOOX0IUMOH

OK 02. r
JJIfl BBIIIOJIHEHHA 3a/1a4 IIpO(l)eCCﬂOHaJIbHOH ACHATECJIbHOCTH;

3Hars:

HOMCHKJIATypy MH()OPMAIIMOHHBIX UCTOYHUKOB, IPUMEHAEMBIX B IPO(ECCHOHATBHOM NEeATEIIEHOCTH;
IIPHEMBI CTPYKTYPHPOBaHUs WH(OPMALIUH;

¢dbopmar oopmieHHs pe3yIBTaTOB MOUCKa HH(pOpMAITHK

YMeTh:

OTIpeIeIATh 3a4a4H JUIsl TOMCKA HH(POPMAIIHH; ONPEASISITh HEOOXOAMMbIE HCTOYHUKH HH(DOPMAIINK;
IJTAHUPOBATH MPOIIECC MONCKA;

CTPYKTYypPHUPOBATh MOyYaeMyt0 UH(OPMAIHIO;

BBIICIATE HAaNOOJIee 3HAYNMOE B IepeIHe HHPOPMAINH;

OIICHUBATH IMPAKTHICCKYIO0 3HAYMMOCTh PE3YIIBTATOB ITOUCKa; 0(OPMIISATE PE3YIIBTATHI ITONCKA




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
of0yuyarommuxcsi mo Aucuuiuvinue «MaremaTukay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MPeJICTaBICHbI B (DOH/IE OIIEHOYHBIX CPE/ICTB Mo aucnuruinae «MaremaTukay B [IpunoxkeHun k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



