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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.04 MatemaTuKa
HA36aHUEe OUCYUNTUHDBL

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 CPETHETO MPOPECCHOHAIBHOTO 00pa30BaHUs 110
crenmanbHocTH 54.02.01 JIMBAMH (ITO OTPACJISIM) (mpuka3s MunoGprayku Poccun ot
23.11.2020 . Ne 658)"

[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:

O0wem nporpamMMmel 174 gacoB, B TOM 9HUCIIE:
ayIMTOPHON y4eOHOM Harpy3ku oOyuatomierocst 156 gacos;
caMOCTOsTeNNbHON paboTsl oOydaronerocs () yacos.

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

Tabnuya 1. Buowst yuebnoii pabomst no nepuooam oceoernuss OOII CI10 ons ¢hopmsl 0Oyuenus -
OUHAsL.

Bun yue6noii padorni Boero, Comectp(ul)
aK. 4.
1 2

KonraktHas (aynuropHasi) pa6ora (Bcero) 156 68 88
B TOM YHCJIE: - - - - - - -
JIeKIHH (€CIIHN MPEyCMOTPCHO) 64 28 36

B TOM 4Hrcie B (hOpMe MPaKTHIECKOM MOATOTOBKH

(eciu peyCMOTPEHO) ) ) )
J1a00paTOpHbIE 3aHATHS (€CITU MPETYCMOTPEHO) - - -

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(ecim TIpEyCMOTPEHO) } } }
MPAKTUICCKAE 3aHATH (€CIN MPETyCMOTPEHO) 92 40 52

B TOM 4HCIIe B OpME MPAKTHUECKON TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
CamocTosTe/ibHAsi padoTa 00y4daromierocs (Bcero) - - -
B TOM YHCJIE: - - - - - - -

B (hopMe MPaKTUIECKO MOATOTOBKH

(ecim TIPEAYCMOTPEHO) ) } )
YacoB Ha KOHTPOJIb: 18 - 18
ITpomexyTouHast arrectanus B popme: (3auet/qud3ayer/ ) 320 | B
9K3aMEH ) & K
OO011asi TPYI0EMKOCTh qac 174 68 | 106




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

Tabnuya 2. Cooepoicanue oucyunaunvl/MJIK no euoam yuebHotl

HAUMEHOBAHMUME PA3JEJIA JTUCIHHAIIJINHBI Buy y4e6moii
B Kos1-Bo yacos
Conepkanue pasgena (Tembl) Pangth
Pa3nen 1. Anreopa 27
Tewma 1.1. Beenenne Jlex ‘ 2

Maremarnka B HayKe, TCXHHUKE, SKOHOMHKE, I/IH(l)OpMaLII/IOHHI:IX TCXHOJIOTHAX U HpaKTHqCCKOﬁ
ACATCIIbHOCTH. HGJ'II/I 1 3aa491 U3YYCHHA MAaTCMAaTUKHU IIPH OCBOCHHUK CHCHI/IaJILHOCTeﬁ CIIO.

Tema 1.1. PazBurre moHATHS O YHUCIIE ‘ Jlex ‘ 3

Lenbie u paunoHanbhbie gucia. JeiictBurenbHbie uncna. [Ipubnmkenabie BoruncieHns. KoMmiekcHbie
yucnaa.

Tewma 1.1. PazBaTHE MOHATHSA O YUCIE ‘ IIp ‘ 5

HetictBus nan ancnamu JleiicTBus ¢ npobsmu Omneparii ¢ KOMIUIEKCHBIMA YHCIIAMU

Tema 1.2. KopHu, cTeneHu u torapupmMsl ‘ Jlex ‘ 8

Kopau u crenenu. Kopau HaTypansHOH CTENIEHH W3 YKcaa U UX cBolcTBa. CTeneHu ¢ paquoHaIbHbIMHI
MOKa3aTesIMH, NX cBoiicTBa. CTENeHu ¢ AeHCTBUTENRHBIME MMOKazaTesiMu. CBOWCTBA CTENCHHM C
JIeMCTBUTEIBHBIM I1OKA3aTEIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JTIorapu(pMHUECKOE TOXKIACCTBO. JecaTHYHbIC U HATYpaIbHbIC
norapudwmel. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon k HOBOMY OCHOBaHHIO.

IpeobpaszoBanue anredpanyeckux BeipaxkeHuit. [IpeoOpa3zoBaHue paluoOHaNbHBIX, HPPALIHOHAIBEHBIX
CTETIEHHBIX, TOKA3aTENbHBIX U JOTapu(PMUIECKUX BBHIPAKCHUMN.

Tema 1.2. KopHn, crenenu u gorapudmol ‘ IIp 9

Apudmernueckue JSHCTBHUS HA/I YUCIIAMH, HAXOKACHHE MPHOMMKEHHBIX 3HAYCHUH BEJTMYNH H
MTOTPEIIHOCTEN BBIYUCIEHNH (a0CONIOTHOM U OTHOCHTENBHON), CPABHEHUE YHCIOBBIX BBIPAKCHHH.
Brruncnenue u cpaBHeHHE KOpHEN. BIoIHEHHE pacyeToB ¢ pagukanaMu. Pelienre uppauoHalbHBIX
ypaBHeHHH. HaxockeHne 3Ha9eHNH CTEeTeHel ¢ pallMOHAIBHBIMU MoKazaTesiMu. CpaBHEHUE CTENEHEH.
[IpeobpazoBanus BEIpaXKEHUH, COACPIKAIINX CTCICHH.

Perrenne nokasarenbHbIX ypaBHeHHH. Haxoxaenue 3naueHuii orapudma mo npous3BoIbHOMY
ocHoBaHuIo. [lepexox 0T 0HOTO OCHOBAHMS K APYTOMY. BErauciienne u cpaBHEHHE JIOTapH(PMOB.
JlorapudmMupoBanue u NOTEHIUPOBAaHHE BEIpaXKeHUH. Perienre torapupMuieckux ypaBHEHUH.
[TpubnrkeHHBIE BRIMUCICHUS W PEIICHHS IPUKIaaHbIX 3aaa4. KonTponsHas pabora

Pazgen 2. OcHOBBI TPUTOHOMETPUH 14

Tema 2.1. OcHOBHBIE TOHATHS U TOXKIECTBA Jlex 4

Paguannas mepa ymia. Bpamarensnoe asuxenne. CHHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIIA.
@opmynsl npuBeacHus. Popmynsl craoxeHus. DopMyiisl yaBoeHuss @OpMyIibl IOJOBUHHOTO yIIa.
IIpeoOpazoBanre CyMMbI TPUTOHOMETPHUCCKUX (QYHKIUH B TPOU3BENCHUE M IPOU3BEICHHS B CYMMY.
BripaskeHue TpUTOHOMETPUIECKUX (DYHKITHH Yepe3 TAaHTE€HC MOJIOBUHHOTO apryMEeHTa.

Tema 2.1. @opMyisl TPUTOHOMETPHH ITp 6

Panuanuerii MeToq n3MepeHHs YITIOB BPAIlIEHHs M CBA3b C IPayCHON MEpOM.

OCHOBHBIC TPUTOHOMETPUIECKUE TOXKICCTBA, (POPMYITBI CIIOKEHUS, ABOCHHUS, TPE0OPa30BaHUE CyMMBI
TPUTOHOMETPHUUECKUX (PYHKIMI B MPOM3BEICHNE, TPE0Opa30BAHNE TIPOU3BEICHHUS
TpUTOHOMETpUYeCKUX (pyHKIHNA B cymmy. KoHTponbHas pabora

Tema 2.2. TpuronoMeTpr4ecKre ypaBHEHHA H HEPABEHCTBA ‘ Jlex ‘ 2

IIpocTeiiine TpuroHoMeTpuUuecKre ypapHeHus. [Ipocreiiniyie TPUrOHOMETPHYECKIE HEPABEHCTBA.
OO6parHble TpHroHOMETpHUIecKne QyHKIHA. APKCHHYC, apKKOCHHYC, apKTaHTCHC.

Tema 2.2. TpuronoMeTpuvecKkue ypaBHEHHUS 1 HEPABEHCTBA ‘ IIp ‘ 2

Pemienne TpUrOHOMETPHYECKIEC YpaBHEHHUS B HepaBeHCTBa. [Ipumenenne ¢popmyst. [paduyaeckuii meton.




Pazgen 3. ®yukuuu u rpaguku 17

Tema 3.2. OcHoBHBIE (PYHKLINH. Jlex ‘ 5

[IpeobpazoBanus rpadukos. [TapamienbHbIH IEpeHOC, CHMMETPHS OTHOCUTEIBHO OCeil KOOPAWHAT U
CUMMETpPHs OTHOCUTEIBHO Ha4dalla KOOPAUHAT, CAMMETPHS OTHOCHUTENIBHO IPSIMOH Yy = X, pacTsSKEHHE U
CXaTHE BOIb OCEH KOOpAMHAT.

Tema 3.2. OcHOBHBIE (DyHKIIUU. ‘ Ilp ‘ 4

CpoiicTBa JHHEHHOMN, KBaIPaTUIHOM, KyCOYHO-IMHEHHOH U IPOOHO- THHEHHOH (QyHKIUH.
Henpepsisabie n nepronndeckue pynkiun. CroiicTBa u rpaduKu CHHyca, KOCHHYCa, TAHTEHCA U
kotanrenca. O6parubie pyHKIHK U UX rpaduku. OOpaTHbIE TPHTOHOMETPUIECKUE QyHKIIHH.
IpeobpazoBanus rpaduka pyskiun. [apmonnueckue konedanus. [IpukiagHeie 3aqa4u.
[loxa3zarensHbIe, TOTapupMUIECKHE, TPHTOHOMETPHUYIECKIE YPABHEHUS U HEPABEHCTBA.

Tema 3.1 @yHKIHM U UX CBOHCTBA. ‘ Jlex ‘ 2

Oynknuu. O61acTh OMpeIeICHAS 1 MHOXKECTBO 3HAUYCHUN; Tpaduk (HyHKIHH, TOCTPOS- HAE TPadUKOB
(bYHKIHH, 3aJaHHBIX PA3IIMYHBIMU CIIOCOOAMHU.

CaoiicTBa (pyHKIIHH. MOHOTOHHOCTB, Y4€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, IEPUOTHIHOCTD.
[IpomexxyTkr Bo3pacTaHus U YOBIBaHUS, HAMOOIBIIEEe M HAMMEHBIIICE 3HAYCHHUSA, TOUKH SKCTPEMyMa.
I'paduueckas unrepnperarus. [Ipumepst GyHKITHOHATBHBIX 3aBUCHMOCTEH B peajibHBIX MPoIeccax u
siBneHusIX. Apudmernaeckue onepanun Haa QyHkiusamu. CrnoxHas GyHkius (kommosunus). [Tousitue o
HETIPEPBIBHOCTH (PYHKITHH.

Tewma 3.1 @yHKIIMU ¥ UX CBOHCTBA. ‘ Ip ‘ 4

IIpuMepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B PEAJILHBIX MPOLECCAX U3 CMEKHBIX TUCLHHUILINH.
Onpenenenne ¢pyaknunii. [locrpoenue u yrenue rpadukoB GpyHkwii. MccnenoBanne GpyHKIHH.

3ader. Ip ‘ 2
Paznen 4. I'eomeTpus 36
Tema 4.1. IIpssMbIe ¥ IITOCKOCTH B IPOCTPAHCTBE. Jlex ‘ 2

B3aumHoe pacnonokeHue IByX MpsAMbIX B IpocTpaHcTBe. [lapamiensHOCTh IpAMON U MIJIOCKOCTH.
ITapannensHOCTs IOCKOCTER. [lepneHAUKYAAPHOCTD NPSAMOU U II0CKOCTH. [lepnenaukynsp u
HAaKJIOHHas. YTol MKy NpsAMOM U INIOCKOCTBIO. JIByrpaHHBIHN yroa. Yol Mexay IIOCKOCTIMHU.
[eprien AuKyISIPHOCTH ABYX II0CKOCTEH. ['eoMeTputeckre mpeoOpa3oBaHus MPOCTPAHCTRA:
HapajuledbHbIi IEPEHOC, CHMMETPUs OTHOCHUTEIBHO INIOCKOCTH. [TapaenbHoe MpoeKTUPOBaHUE.
[Tnomane oproroHansHON npoekuuu. M300paxeHue mpoCcTpaHCTBEHHEBIX QUTYP.

Tema 4.1. IIpsaMbIe ¥ TNIOCKOCTH B IPOCTPAHCTBE. ‘ IIp 8

IIpusHaky B3aMMHOTO PaclONIOKEHHUS NPSMBIX. YTOI MKy NpsAMbIMU. B3auMHOE pacronoKeHne
HOpsIMBIX U IocKocTel. [leprneHauKynap U HAKIOHHAsA K MJIOCKOCTH. YTOI MEXAy NPAMOU U
IJIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PacHOIO’KEHUH MPsIMOM U IIIOCKOCTH. Teopema o Tpex
nepneHaukysapax. IlpusHaku u cBoiCTBa MapauIEIbHbIX U NEPIEHAUKYIAPHBIX MIOCKOCTEH.

Tema 4.2. MHOTOTpaHHHKH KPYTJIbIE TElNA. Jlex 8

Bepmmnsl, pebpa, rpann MHOTOrpaHHuKa. Pa3Beprka. MHOTOTpaHHbIe yIiibl. Beimykibie
MHororpanaukd. Teopema Ditnepa. [lpusma. [Ipsvas n maknonras npusma. [lpaBunsHas npusma.
Iapamnenenunen. Ky6. Ilupamuna. [lpaBunsHast nupamuna. YcedenHas nupaMuna. Terpasmp.
CummeTpu B KyOe, B apajulesienurese, B npusme u nupamuae. CedeHust kyba, IpU3Mbl U TUPAMH/IBL.
[pencrasnenue 0 NpaBUIIBHBIX MHOTOTPaHHHUKAX (TeTpasupe, Kyde, OKTasape, JoIeKadape H HKOCasape).
Humuanp u konyc. YcedeHHbI KoHyc. OCHOBaHHKE, BEICOTA, OOKOBas IOBEPXHOCTh, 00pa3yromias,
pasBeprka. OceBbIe CEUEHUA U CEUCHHsI, TapasuienbHble ocHoBaHMIO. [lap u cdepa, nx cedeHus.
KacarensHas miockocts k cdepe.

Oo6bem u ero nzmepenne. MaTerpanpHas popmyna oosema. Popmyssl 00beMa KyOa, MpsiIMOyTroIbHOTO
napasuie/ieuIea, IPU3MBbL, ImHApa. PopMynsl 00beMa IpaMuIbl 1 KoHyca. PopMyIIbl momaam
MOBEpPXHOCTEH IIMHAPa U KoHyca. DopMyiel o0beMa 11apa u rromanu cdepsl. [Togodue Temn.
OTHOIICHHS TIIOIA/ei MOBEPXHOCTEH H 00BEMOB MOJOOHBIX TEJ.




Tema 4.2. MHOTOTpaHHUKH KPYTIIBIE TENA. ‘ IIp 6

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. KoopanHaTh! 1 BEKTOPEL. ‘ Jlex 6

[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
Mexy aByMs BekTopamu. [Ipoekums Bektopa Ha ock. KoopruHars! BekTopa. CKamsipHOE MPOU3BEACHHE
BEKTOpOB. Mcronb30BaHue KOOPAUHAT U BEKTOPOB IPH PEIIEHUH MaTeMaTHYeCKUX U IPUKIaJIHbIX 3a/1a4.

Tema 4.3. KoopauHatsl H BEKTOPHI. ‘ IIp 6

Bexkropsl. JleficTBus ¢ BekTopamu. [[ekapToBa cUCTeEMa KOOPAUHAT B IPOCTPAHCTBE. YPABHEHHE
OKPYXXHOCTH, cephbl, TocKkocTh. PaccTosHme Mexxy Toukamu. JleficTBUsA ¢ BEKTOpaMu, 3aJaHHBIMHI
rkoopaunHaraMu. CKasipHOE IPOU3BEICHIE BEKTOPOB. BekTopHOE ypaBHEHNE MPAMOH U TUIOCKOCTH.
Hcnons3oBaHue BEKTOPOB IPH JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

Pasgen 5. Hayana MmaTeMaTH4ecKoro aHaJn3a 27

Tema 5.1 ITocmenoBaTeILHOCTH. Jlex 2

IMocnenoBarenprocT. CIIOCOOBI 3a1aHUsI U CBOMCTBA YHCIIOBBIX MOCIeoBaTenbHOcTel. [ToHsTHE O
npezene nocienoparenbHocT. CyliecTBOBaHUE TIPeieia MOHOTOHHOM OrpaHHYEHHOMN
nocnenoBatenbHOCTH. CyMMHpOBaHHE MOCIeAoBaTelIbHOCTeH. beckonedHno yobIBaromas
TeOMEeTpUYeCcKas MPOrpecCUs U €€ CyMMa.

Tewma 5.1 IocnemoBaTeTbHOCTH. ‘ IIp ‘ 6

UwcioBast mocae10BaTeIbHOCTb, CIOCOOBI e¢ 3a1aHusl, BEIYUCICHHS YWICHOB MOCIICA0BATEIEHOCTH.
[pexnen mocnenoBaTeabHOCTH. beckoHeuHO yOBIBAIOIIAs TEOMETPUIECKas MPOTPECCHS.

Tema 5.2 IIpousBonHasi. | Jlex ‘ 4

[IpousBoanas. [TonATHE 0 MPOU3BOAHOMN (PYHKIINH, €€ TEOMETPHIECKUH 1 (PU3UIECKUIT CMBICIT.
VYpaBHeHHe KacaTenbHOH K rpaduky ¢GyHKINHU. [Ipon3BOAHBIE CYMMBI, Pa3HOCTH, TPOU3BEICHHS,
yactHble. [Ipon3BOIHEIC OCHOBHEBIX 371eMeHTapHBIX (yHKIU. [[puMeHeHne MPON3BOIHOI K
uccienoBaHuio GyHKIMi U nocrpoenuto rpaduko. [IponusBoaHbie 00paTHOH GYHKIUN ¥ KOMITO3UIIHA
(byHKIHH.

IIpuMeps! UCIIONB30BAHMS IPOU3BOAHON JUIsl HAXOXKIEHUS HAWITYYIIETO PELIeHHs B IPUKIAIHbIX
3ajadax. Bropas nmpousBoaHas, eec reoMeTpudeckuil 1 puzndecknid cMpicn. HaxokaeHne ckopocTa s
nporiecca, 3ajaHHoro GopMyInoi u rpadguxom.

Tema 5.2 IlpousBogHas. IIp 5

TIpousBoaHast: MEXaHUYECKUH U TEOMETPUUECKUI CMBICH IPOU3BOAHON. YpaBHEHHUE KacaTeIbHOHN B
o6mem Buze. [IpaBuina u popmyinsl quddepeHIupoBanus, TAOIHULA IIPOU3BOIHBIX MIEMEHTAPHBIX
¢yukuuii. Mcenenosanue GyHKINH ¢ TOMOMIBIO pou3BonHON. Haxoxnenune HanbonpLiero,
HaUMEHBIIEro 3HAYCHUs W DKCTPEMaNbHBIX 3HAYCHNH (DyHKITHH.

Tema 5.3 MHTETpal M €T0 MPUMEHCHHE | Jlex ‘ 4

[epBooOpasuas u uHTerpai. [lppuMeHeHne ONpeneiecHHOro HHTErpaa Al HaXOXKICHHS TUIOIIA i
KpuBONMHEHHOHN Tpaneruu. Popmyna Herotona—IJleiitbanna. [Ipumepbl NpAMEHEHNU HHTETpana B
(u3MKe U TCOMETPHH

Tema 5.3 MaTerpan u ero npuMeHEeHHE ‘ IIp ‘ 6

IepBoobpasunas u uaTerpai. Teopema Hetorona—Jle#Onnna. [IpuMeHeHre HHTErpaia K BEIYUCICHHIO
(hM3MUECKUX BEIHYNH H TIIOMAIEH.




Pazgen 6. YpaBHeHUs M HEPABEHCTBA 16

Tema 4.1. YpaBHeHwHs. Jlex 2

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 ‘ 6

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

Tema 4.2. HepaBencrsa. ‘ Jlex ‘ 2

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.

IIpuknagusie 3agauu [TprMeHeHUe MaTeMaTUYECKUX METOOB JJIs PEIIEHUs COJEPKATENbHBIX 3a7a4 U3
pa3nuYHBIX obJlacTeil HayKu U NpakTHKHU. MHTepnperanus pe3yiprara, y4eT pealbHbIX OrPaHUYCHUH.

Tema 4.2. HepaBeHcTBa. IIp ‘ 6

PaBHOCHMIBHOCT HEpaBEeHCTB, cucTeM. OCHOBHBIE MPUEMBI UX penieHus. Mconp3oBannue CBONCTB H
rpadukoB GyHKIHH I pENICHAS ypaBHEHHI H HEPABEHCTB

Paznen 7. KomOuHaTOpHKa, CTATUCTHKA U TEOPUS BepPOSITHOCTEH 37

Tema 7.1. Di1eMeHTBI KOMOMHATOPHKH. Jlex ‘ 4

OCHOBHBIC ITOHATHS KOMOHHATOPUKH. 3ajady Ha ITOJCYET YHCIIa pa3MeIIeH I, TIepeCTaHOBOK,
coueranuil. Pemenne 3amad Ha nepebop BapuantoB. Popmyna 6unoma Heiotona. CBoiicTBa
OMHOMHUHAIBHBIX K03 uireHToB. Tpeyronpauk [Tackams.

Tema 7.1. DieMEeHTHI KOMOMHATOPHKH. IIp ‘ 6

Hctopust pa3BuTHS KOMOWHATOPUKH, TEOPHH BEPOATHOCTEH M CTATUCTUKA U HX POJIb B PA3IHYHBIX
cdepax denoBeuecKo Ku3HeaeaTeIbHOCTH. [IpaBuia koMOnHATOpUKH. PellieHie KoOMOMHATOPHBIX
3aaa4. Pazmenienusi, coueranus u nepecraHoBku. bunom Herorona u tpeyronpuuk ITackass.
[Ipuxnaansie 3a1a4u.

Tema 7.2. DneMeHTHI TEOPUH BEPOSATHOCTEH. ‘ Jlex ‘ 2

Co0pITHE, BEPOATHOCTH COOBITHSA, CITOKEHHE U YMHOXKEHHE BepoaTHOCTeH. IloHATHE 0 He3aBMCHMOCTH
coObITHH. [liickpeTHas cily4aliHasi BEIMUMHA, 3aKOH ¢ pacnpenesieHust. YicIoBble XapaKTepUCTHKA
JIUCKPETHOM CilyvaitHO# BenuunHbl. [IoHITHE 0 3aKOHE OOJIBIIIX YHCET.

Tema 7.2. DnieMeHTHI TEOPHH BEPOSITHOCTEH. ‘ IIp ‘ 5

Kinaccugeckoe onpeneneHne BEpoOATHOCTH, CBOHCTBA BEPOATHOCTEH, TEOPEMA O CyMME BEPOSTHOCTEH.
Brraucnenne Bepoarnocteil. Ilpukinagaeie 3aqauu.

Tema 7.3. DneMeHTHI MATEMATAYECKOH CTATHCTHKA | Jlex ‘ 2

[pencraBnenue gaHHBIX (TAOIUIIBI, TUATPAMMEIL, TpaduKH), FeHepaIbHas COBOKYITHOCTb, BIOOPKA,
cpenHee apudmerndeckoe, Meanana. [lorsTue o 3agagax MareMaTHYeCKON CTaTHCTHKH.

Ok3amen ‘ Dk ‘ 18

* - Jlex — nexyuu,; Ilp — npakmuueckue 3ansmus, CP — camocmosmenvras paboma; JIP —
nabopamopHvie pabomul.

3. YCJIIOBUS PEAJIM3ALIMU ITPOT'PAMMBI JIUCHUITJIMHBI
3.1. TpeGoBanusi K MUHHMAJBLHOMY MATePHATbHO-TEXHHYECKOMY 00ecnedeHHIo

s peanu3anuy nporpaMMbl y4eOHOM AUCIUILIMHBL TIPSy CMOTPEHBI CIICHUaIbHbIC TIOMEICHHUS,
MPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeNIbHOI MPOrpaMMEI CIIEIUATHHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneyerue OUCYUNIUHbL




Tun ayturopun

OcHalenne ayTiuTopuu
CneunaausupoBaHnHoe yueOHoe oGopyaosanue, [10 u marepuanbl
AJIS1 0OCBOEHHS THCUMILIHHBI (PH HEO0X0TUMOCTH)

VYdeOuast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBIMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAJIbHBIX
KOHCYNBTALUH, TEKYILEro
KOHTPOJIS U IPOMEKYTOYHOM
aTTecTanun

KoMIuiekT criennain3npoBaHHOM MeOein, MapKepHas 10CKa;
kadezpa; aBTOMaTU3MPOBaHHOE pabouee MECTO MPeroaBaTelIs:
komnbiotrep AMD Ryzen, monntop LCD 24" Philips, uaTepaktuBHas
maHenb 86", uMeeTcs BBIXOJ B HHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHaapTHBIA

VYuebOHas aynuTopust 1uis
TIPOBECHUSI 3aHATHIA
JIEKITHOHHOTO THUIIA,
MPAKTUIECKUX 3aHATHIA,
BBINTOJTHEHHS KyPCOBBIX padoT,
TPYIIOBBIX ¥ HHIUBHIyaTbHBIX
KOHCYJIBTalluH, TeKYIIEro
KOHTPOJIA U TIPOMEKYTOUHOM
aTTecTaluu
(KommbroTepHsIii Ki1acc)

KoMmmekT cenuanu3upoBaHHON MeOenn; JocKa ayquTOpHas
MeJIOBasi, aBTOMaTH3HPOBaHHBIC paboure MecTa (TIpoueccop He HUKe
Intel Core 15, onepatuBHas namsTh o0beMoM He MeHee 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoeKioHHBIH 3KpaH,
MMEEeTCs BBIXOJ] B MHTEPHET

Iporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mist
6usHeca - CTanmapTHBINA

AymuTopust Ui CaMOCTOATEIBHON
paboThI 00YIAFOIIHUXCST

KommnexT cnenmanmusupoBanHoit mebemn; Tenesuzop LED LG 42"
aBTOMAaTH3MPOBAaHHEIE paboune MecTa (mporeccop He Hike AMD
Ryzen, oneparuBnas namsith 00bemMoM He MeHee 8 ['6; SDD 500 GB,
MoHOOmoK Lenovo Intel 13), umeercs BbIXoj B HHTEPHET
Iporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
6usHeca - CTanmapTHBINA

3.2. Uadopmanuonnoe obecredyeHne o0yueHnst
ITepeuennb pekoMeHayeMbIX y4eOHbIX U3daHNl, IHTepHeT-pecypcoB, JONOJIHUTEIbHOM

JIHTePaTyphI

OcHosHble UCIOYHUKL:

1. Hamasta A.A. Maremaruka [ nekTpoHHBIN pecypc]:Yuebnuk. - Mocksa: OOO "HayuHo-
m3parenbeknid neHTp MH®OPA-M", 2021. - 544 c. — Pexxum goctyna: http://znanium.com/

catalog/document?id=367814

2. baBpun U. . Maremaruka [ OnekTpoHHBIN pecypc]:YueOnuk u npaktukym s CIIO. -
Mocksa: FOpaiit, 2022. - 616 ¢ — Pexxum noctyma: https://urait.ru/bcode/490174

ﬂOnOﬂHum&’leble UCMOYHUKU.

3. boromornos H. B. Ilpaktuueckue 3anatus no maremaruke B 2 4. Yacts 2 [DneKTpOHHBIHI
pecypc]: Yuebrnoe nocobue /s CI1O. - Mocksa: HOpaiit, 2022. - 251 ¢ — Pexxum fgocryna:
https://urait.ru/bcode/490667

4. boromonoB H. B. Ilpakruueckue 3anstus mo maremaruke B 2 4. Yactb 1 [DnexkTpoHHBIH
pecypc]: Yuebrnoe nocobue /s CI1O. - Mocksa: HOpaiit, 2022. - 326 ¢ — Pexxum fgocryna:
https://urait.ru/bcode/490666

5. boromonos H. B., Camoiinenko I1. 1. Maremaruka [ OnexTporHbIi pecypc]: Yueorux Jlms
CIIO. - Mocksa: FOpaiit, 2022. - 401 ¢ — Pexxum mpoctyna: https://urait.ru/bcode/489612



Pecprbz qu)OpMCZL;L{OHHO—meJZeKOMMyHuKCZL;UOHHoa cemu «I/IHmepHem»:

1. 9bC PY/IH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha

OCHOBAaHHH 3aKJIFOYCHHBIX JOTOBOPOB:

- DnekTpoHHO-OMOIMOTeYHas cucrema PYJIH —

ObC PY/IH http://mega.rudn.ru/MegaPro/Web

- O6pasosarenbHas mardgopma KOpaiit https://urait.ru

- OBC Znanium https://znanium.ru

2. bassl JAaHHBIX U ITIOUCKOBBIC CUCTCMBI:

- YueOnbIit mopran uacTuTyTa https://portal.rudn-sochi.ru/

Memoouueckue mamepuanst 0151 00YUAIOUJUXCSL

CamocrosTenbHas paboTa He MPeayCMOTpeHa. Y 4e0HO-METOJHUECKIEe MaTepUaIbl
pa3MeIaTCs B COOTBETCTBUU C ACHCTBYIOIIHUM MOPSAIKOM Ha CTPAHUILIE NUCIUILUIMHBI HA

YuaeOHOM mopTaire.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'H: 1 OLICHKA PE3YyJIbTaTOB OCBOCHUSA NJUCIUIIIIAHBI OCYIIECCTBIIACTCS IIPEIIOAaBaTeJICM B
nponecce MmpoBeACHUA IIPAKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHUS, a TAKIKC BBIITOJIHCHU A

O6y‘laIOHlI/IMHCH HWHAWBUAYAJIbHbIX 3a)IaHI/II7I.

Tabnuya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHBL

Pesyabrarsl 00yueHus
(ocBOCHHBIC yYMEHHUS1, YCBOCHHBIEC 3HAHHUS)

®opMBbI H METOIbI KOHTPOJISI H OLIEHKH
pe3yJIbTaTOB 00yUYeHusl

3HaHUsA:

0 MaTeMaTUKE KaK 4YaCTH MHUPOBOU KYJIBTYPbI U
MECTE MaTeMATHKU B COBPEMEHHOM
[IHUBWIA3AIHAH, CITOCO0aX OMUCAHUS SBICHHM
peanpHOro MUpa Ha MaTEMAaTUYECKOM SI3BIKE;
0 MJIOCKHUX U MPOCTPAHCTBEHHBIX
TEOMETPHYECKUX (PUTYpPaX, UX OCHOBHBIX
CBOWCTBAX;

0 MaTeMaTUYECKUX MOHATHIX KaK BOKHEUIIIUX
MAaTE€MAaTHYECKUX MOJENSAX, NO3BOSIOIIUX
OMUCHIBATH U U3y4aTh Pa3HbIE MPOLECCHI U
SIBIICHUSI,;

BO3MOXXHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUS
MaTeMaTH4YEeCKUX TEOPHH;

00 OCHOBHBIX IOHSATUSIX MATEMATHIECKOTO
aHaJlu3a U UX CBOMCTBAX;

0 IPOLECCaX U SIBACHUSIX, HMEIOIIUX
BEPOSATHOCTHBIN XapaKTep, CTaTUCTHYECKHX
3aKOHOMEPHOCTSIX B PEAJbHOM MHpE,
OCHOBHBIX IMOHSTHUAX JIEMEHTAPHOU TEOPUHU
BEPOSITHOCTEM.

Amnanus u OIIEHKa BBITMOJTHEHUS
WHIUBUAYATbHBIX 3aaHUN, PACYETHBIX PadoT,
OIIPOC, TEMAaTUYECKUN IUKTAHT,

KOHTPOJbHAsI paboTa, MPaKTUIECKUE 3aHSATHS,

JIOMAIlIHHE paboTsl, KOMITBIOTEPHOE
TECTHPOBAHHUE, B3anmokonTpOns u
CaMOKOHTpOJIb  cTyaeHTOB. IlomHora m
TPpaMOTHOCTb ~ IOJATOTOBIEHHBIX  JOKIJIAJIOB,

COOOIIeHNH, IPE3CHTAIIH.




Ymenus: HaOmronenre, KOHTPOJIb TIperojiaBaTelis 3a

IPUMEHATh JOKa3aTeIbCTBA U AJITOPUTMBI JIESITEIBHOCTRI0  OOYYAIOIIMUXCS, aHAJIU3 U
peleHnsd, IpOBOAUTH JOKa3aTEIbHbIE OIlCHKa ONTHMAJIBHOCTH METOJa PEIICHUS
PacCyXICHUsI B XOAC PCIICHU 3a]a1, 3aja4, Oecea, OMpocC, MPaKTHISCKUE 3aHATHUS,
HCIIOJIb30BaTh TOTOBBIE KOMIIBIOTEPHBIEC JIOMAaIIHue paboThl, KOMIIBIOTEPHOE
IIporpamMMbl, B TOM YHCJIE AJIs1 IIOUCKA IYTH TECTHPOBAHUE

pelieHus U WUTIOCTPALUU PEICHHS YPaBHEHUN
W HEPABEHCTB;

pacrio3HaBaTh reoMeTprdeckie GUrypsl Ha
YyepTexax, MOJEISIX U B peaJlbHOM MHPE;
IIPUMEHATH U3y4YECHHBIE CBOMCTBA
reoMeTpuueckux puryp u Gopmyn s
pelieHus reOMeTpUYECKHX 3a/1a4 U 3a4a4 C
MIPAKTHYECKUM COJEPKAHUEM;

HaxOAWUTh U OLICHUBATh BEPOATHOCTH
HACTYTUICHHS COOBITUI B TIPOCTEHITNX
MIPAKTHYECKUX CUTyalUsIX 1 OCHOBHBIE
XAPaKTEPUCTHKU CITy4alHBIX BEJIMYUH;
XapaKTepHU30BaTh MOBEIeHUE PYHKIHH,
HCIIOJI30BAaHUE MOJYYECHHBIX 3HAHUU IS
ONMCaHUA U aHAJIN3a PEAbHBIX 3aBUCHMOCTEH.

HpaKTI/I‘leCKI/Iﬁ OIIBIT: Ha6JIIOL[CHI/IC, KOHTPOJIb MHIpernoaaBarciisd 3a
pelICHUA CTAaHAAPTHBIMU NIpHUEMaMU ACATCIIBbHOCTBIO O6y"~IaIOH.II/IXC$I, a”Hajam3s H
palioOHaJIbHBIX U UPpPalluOHAJIbHBIX, OIICHKa OITUMAJIbHOCTU METOAAa PCIICHUA
IIOKAa3aTCIbHBIX, CTCIICHHBIX, 3aga4, BBINIOJIHEHUC u 3amiuTa
TPUTOHOMCTPUUICCKUX ypaBHCHI/Iﬁ U MHAWBUAYAJIbHBIX 3aﬂaI{Hﬁ.

HEPaBEHCTB, HX CUCTEM;
HCIIOJIB30BaHUs FOTOBBIX KOMIIBIOTEPHBIX
MIpOrpaMM IIpU PEIICHUH 3a]1a4.

5. KOMIIETEHIIUU OBYYAIOHETI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuti

Ind Pe3yabrarhl (KOMIETEHINN)
P OcHOBHbIE IOKA3aTeJIU Pe3yJIbTATOB NOATOTOBKHU
OK 01 Bei6upartp croco0bl pemreHns 3a/1a4 nNpogeccuoHAIBHOI TesiTeIbHOCTH
) NMPHMEHUTEJIbHO K Pa3IHYHBIM KOHTEKCTaM;
3HaTh:

aKTyaJbHBIN MPO(eCCHOHANBHBIN M COLUATBHBIA KOHTEKCT, B KOTOPOM MPUXOIUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHHKH HH(OPMALIUU H PECYPCHI UL PEIICHHS 3aa4 ¥ IPooiaeM B podecCHOHAIEHOM 1/
WIH COUAIIEHOM KOHTEKCTE; aJITOPUTMBI BBITIOIHEHUS PaboT B PO ECCHOHATBHOM U CMEKHBIX
obmacTsix; MeToAbl paboThl B IPO(eCCHOHATEHON M CMEKHBIX chepax; CTPYKTYpy ILIaHa sl PELICHUS
3a/1a4; TIOPSIIOK OLIEHKU PEe3yNbTaTOB PELICHHs 3a1a4 MPOPEeCCHOHATBHOM eI TENEHOCTH.

YMeTh:

pacro3HaBath 3aa4y u/uiau npodiieMy B Mpo(hecCuoHaTLHOM H/UITH COIIMAIbHOM KOHTEKCTE,
aHAJM3UPOBATh 3a7a4y W/uin MpoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH; ONMPEACISITh STl PEUICHUS
3aj1a4u; BBIABIATH U 3PPEKTHBHO UCKATh HH(OPMAIIIO, HEOOXOAMMYIO ISl PEIICHUS 3a1a49H /Ui
MPOOJIEMbL; COCTABHTD IUIAH JACUCTBHUS; ONPEACTUTH HEOOXOMMbIE PECYPCHI; BIaeTh AKTyaTIbHBIMU
MeToaMH paboThl B PO ECCHOHAIBHON U CMEXHBIX c(hepax; pean30BaTh COCTABICHHBIN IJIaH;
OIICHUBATH PE3YJbTAT U MOCIEICTBUS CBOMX ICHCTBUN (CAMOCTOSTEIIEHO MITH C TIOMOIIBIO HACTABHHKA).

OcyiecTBIsITh NONCK, AHAJIN3 U HHTEPNpeTALNI0 HHPOPMAIINH, He0OX0AUMOH

OK 02. T
JJIA BBITIOJIHCHHUHA 32124 IIpO(l)eCCHOHaJIbHOH JEeATCIBbHOCTH;




3HaTh:
HOMEHKJIATYypa HH(POPMAIIMOHHBIX HCTOYHHKOB IIPUMEHSIEMBIX B IPO(ECCHOHANBHOMN ICATEIbHOCTH,
MIPHUEMBI CTPYKTYPHPOBaHUS HHPpopManuu; popMar opopMIICHHS pe3yIETaTOB MMONCKA HH(pOpMAIHy.

YMeTh:

OTIpeeIIATh 3a4a4H JUIs TOMCKA HH(POPMAIIHH; ONPEASISITh HEOOXOAMMbIE HCTOYHUKH HH(pOPMAIINK;
IJTAHUPOBATH MPOIIECC MTOMCKA; CTPYKTYPHUPOBATH MOIyIacMyt0 WHPOPMAITHIO; BRIACIATE HAHOOIee
3HAYUMOC B TIepedHEe WH(OpMAIK; OLICHUBATh MPAKTUICCKYIO 3HATUMOCTH PE3yIIETATOB MTOUCKA;
0OPMIIATE PE3yIIETATHI TOUCKA.

6. POH OHEHOYHBIX CPEACTB
6.1. ®oH/ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUs MPOMEKYTOYHOM aTTecTalun
o0yuarommuxcs no Jucuuiinae «Maremarukay

ITepeuenb BOmpoOCOB UIsi TOATOTOBKHU K 3aHATUAM U NMPOMEKYTOYHON aTTECTAllUH,
KOHTPOJBHBIX PalOT, Co/iepyKaHue 3aJaHHi JIIsI BBITIOJIHEHUS TTPAKTUIESCKUX U
CaMOCTOSITENIHBIX PaboT, peKOMEHIAIMH T10 BBITIOTHEHHUIO M KPUTEPHH OLICHUBAHUS
MpeCTaBIeHbI B (OH/IE OLEHOYHBIX CPEICTB Mo AucHUIUTHHE «Maremaruka» B [Ipunoxxennn
HacTosiei Pabogelt nmporpaMMe qUCIUILTAHBL.

OueHouHbIe Cpe/ICTBA MO3BOJISAIOT MPOBECTH TEKYIIUM KOHTPOJb 1o AucHuIuiiHe. [lo kaxaomy
CPEICTBY OLICHUBAETCS MOJTHOTA U TIIyOMHA OCBOCHHSI, XapaKTEPU3YIOMIUECs IIOKA3aTeIsIMU U
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

[loka3arens Kpurepuit
. 3Haet: 0a30BbIE 00IINE 3HAHUS,

[Toporossri i
VYMeeT: OCHOBHBIE yMEHUSI, TpeOyeMble ISl BBITOTHEHHS ITPOCTHIX

(y3HaBaHue) .
3ajay;

«3»
Brnaneer: paboraeT nmpu npsimoM HaONFOACHUN.
3HaeT: QaKThl, IPUHIIMIIEL, TPOLECCH, OOIINE TIOHATHS B IpeIienax
00acTH MCCIIEI0BaHUS,
BazoBerlit VYMeer: quana3oH MPaKTHYECKUX YMEHUH, TpeOyeMbIX Ul PeIIeHHS
(BOCHpOI/ISBeILGHI/Ie) OIMPEACIICHHBIX HpO6JIeM B oOacTu HCCJIICAOBAaHUA,

«» Brnaneer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHHUE 3a/1a4 B
HCCIICIOBAaHUH, IPUCIIOCA0INBACT CBOE MOBEJICHHE K 0OCTOSATEILCTBAM B
pemIeHun mpoodIemM
3HaeT: GakTUIecKOe M TEOPETHIECKOE 3HAHKE B Mpeenax o0macTi

Bricokuii HCCIICIOBAaHNS ¢ TOHUMAHUEM T'PaHHIl TPUMEHUMOCTH;
(KOMITETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHMH, TPeOYEeMbIX Ul pa3BUTHS
«5» TBOPYECKUX pEIICHHI, abcTparupoBaHus mpoodiem;
max 6asur Brnazgeer: koHTpOIHpYeT paboTy, IPOBOANT OLIEHKY, COBEPIIEHCTBYET
necTBrs paboThI

MakcumanbHOE KOTMYECTBO OAIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPHUTEPHIO «BBICOKHII.




7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



