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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 CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cneruanbHOcTH 09.02.06 CeTeBoe M CHCTEMHOE aMHHHUCTPUPOBAHUH (Ipuka3 MuHOOpHAyKH
Poccun ot 09.12.2016 1. No 1548)"

[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:

O0Bem nporpaMMebl 252 9acoB, B TOM YHUCIIE:
ayIMTOPHON y4eOHOM Harpy3ku oOyuatomierocs: 234 4acos;
caMOCTOsTeNNbHON paboTsl oOydaronerocs () yacos.

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. 4.
1 2

KonraktHas (aynuropHasi) pa6ora (Bcero) 234 89 | 145
B TOM YHCJIE: - - - - - - -
JIeKIHH (€CIIHN MPEyCMOTPCHO) 94 36 58

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) 140 53 87

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 252 89 | 163




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

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

HAUMEHOBAHMUE PA3JIEJIA JUCHHAIIJIMHBI Bupn yueGHoii
6 o Kon-Bo yacoB
Coaepxxanue pasjiena (TeMbl) padoTbl
Pasgen 1. Anrebpa 40
Tema 1.1. Beeneuune 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 ‘ 4

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

Tewma 1.1. PazBaTHE MOHATHSA O YUCIE ‘ IIp ‘ 6

HetictBus nan ancnamu JleiicTBus ¢ npobsmu Omneparii ¢ KOMIUIEKCHBIMA YHCIIAMU

Tema 1.2. KopHu, cTeneHu u torapupmMsl ‘ Jlex ‘ 10

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 18

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 31

Tema 2.1. OcHOBHBIE TOHATHS U TOXKIECTBA Jlex 8

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 12

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 ‘ 4

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

Tema 2.2. TpuronoMeTpuvecKkue ypaBHEHHUS 1 HEPABEHCTBA ‘ IIp ‘ 7

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




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 62
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 10

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 8

[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. KoopauHaTs! H BEKTOPHI ‘ IIp 8

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 39

Tema 5.1 IocenoBaTeIsHOCTH Jlex 4

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 IlocnemoBaTeTbHOCTH ‘ IIp ‘ 6

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

Tema 5.2 IlponsBomHas | Jlex ‘ 6

[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.

Tewma 5.2 IlpousBomuas IIp 8

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 ‘ 6

[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 ‘ 9

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




Pazgen 6. YpaBHeHUs M HEPABEHCTBA 20

Tema 6.1. 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 6.1. YpaBHeHus ‘ IIp ‘ 6

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

Tema 6.2. 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.

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

Tema 6.2. 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 24

Tema 7.1. DireMeHTBI 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. DiieMeHTBI KOMOMHATOPHKH IIp ‘ 8

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 BEPOATHOCTEH ‘ 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. DneMeHTHI TEOPHH BEPOATHOCTEH ‘ IIp ‘ 8

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. [lorsTre o 3agagax MareMaTHYeCKON CTaTHCTHKH.

IK3aMeH 18

Dk3aMeH Ok ‘ 18

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

3. YCJOBUSA PEATIM3ALIUUA ITPOI'PAMMBI IUCIUITJINHBI
3.1. TpeboBaHHsI K MUHMMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecIe4eHUI0

Jlis peanu3anuy nporpaMMbl y4eOHOH AUCHUILIMHBI IPEyCMOTPEHBI CIIEHUAIBHBIE TIOMELICHNUS,
MIPHBEACHHBIM B IT 6.3 0CHOBHOH 00pa30BaTeIbHON MPOrpaMMBbI CIIEHUAITEHOCTH.

Tabnuya 3. MamepuanvHo-mexHuueckoe obecnedenue OUCYUniuHvl




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

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

AymuTopust Ui CaMOCTOATEIBHON
paboThI 00YIAFOIIHUXCST

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

OcHosuble UCMOYHUKIL:

1. Jamasa A.A. Maremaruka : YueOHuk. - Mocka: OOO "Hayuno-m3marenbckuii HEHTP
NHO®PA-M", 2021. - 544 c. - Tekcr : snexrponnsiii. - URL: http://znanium.com/catalog/
document?id=367814

2. baspun U. U. Maremaruka : YueOnuk u npaktukym s CIIO. - Mocksa: FOpaiit, 2022. -
616 c - Tekcr : anexTponnsIil. - URL: https://urait.ru/bcode/490174

ﬂOnOJZHumeﬂbele UCMOYHUKU.

3. Boromonos H. B. IIpakTrueckue 3ausTHS 110 MareMatuke B 2 4. Yactp 2 : YyeOHOe nocodue
Jus CIIO. - Mocksa: FOpait, 2022. - 251 ¢ - Texer : amekrporHsiid. - URL: https://urait.ru/
bcode/490667

4. boromonos H. B. Ilpaktinueckne 3ausTus no MatemMatrke B 2 4. Yacts 1 : YueOHOE mocoOue
Jus CIIO. - Mocksa: FOpaiit, 2022. - 326 ¢ - Teker : amekrponHsid. - URL: https://urait.ru/
bcode/490666

5. Boromonos H. B., Camoinenko I1. M. Maremaruka : Yaeonuk [ns CI1O. - Mocksa: HOpaiir,
2022. - 401 c - Texcr : snmexrponsslit. - URL: https://urait.ru/bcode/489612



Pecypcol ungpopmayuonno-menexommyHuxayuortol cemu « inmepremy».

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 mamepuanvt 015 00yUaAOUUXCS

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 oyenka pe3yiomamos 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

MPUMEHATEL JOKa3aTeIbCTBA M aJITOPUTMBI JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
penieHus, MPOBOAUTE T0Ka3aTeIbHbBIE OLICHKAa OITHMAaJIbHOCTH METOAA PEIICHHUS
PacCy>KIICHUA B XOAC PCIICHHA 3a/a4; 3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
HCIIOJIB30BaTh T'OTOBBIE KOMITLIOTECPHBIC JIOMAaIITHUE paboThl, KOMIIBIOTEPHOE
MpOrpaMMBbl, B TOM YHCJIIE JJIsI ITOMCKA ITyTH 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 o6yqafonmxcs[, 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 komnemenyuii

Ind Pe3yabrarhl (KOMIETEHINN)
P OcHOBHbIE IOKA3aTeJIU Pe3yJIbTATOB NOATOTOBKHU
OK 02 OcyniecTBJISITH NONCK, AHATU3 H HHTEPNPeTALMI0O HHPOPMAaLHH, He00X0IHMOH
: IJIs1 BBINOJIHEHHA 3a1a4 NpodecCHOHAIBHOM 1esITeJIbHOCTH.

3HaTh:

HOMEHKJIATypy HH(GOPMAITMOHHBIX UCTOYHUKOB, IIPUMEHIEMBIX B IPO(ECCHOHATHHOMN NeATETFHOCTH;
MPUEMBI CTPYKTYPUPOBaHUS HH(POPMAIIHH;

(dbopmar oopmIIeHHS Pe3yIBTaTOB MOUCKa HH(POPMAIIHH

YMers:

OTIpeeIATh 3a4a4H sl MONCKa HH(OpMAaLHU; ONPeNesiTh He0OX0qHMMbIe HCTOYHHKH HH(POPMAIHH;
IUTAHUPOBATH MPOLECC TOUCKA;

CTPYKTYypHPOBAaTh [OIy9YaeMyI0 HH(OPMAIIHIO;

BBIJICJIATH HanOoJiee 3Ha4MMOoe B IiepeyHe HHPOpMAIHH;

OLICHUBATH NMPAKTUICCKYIO 3HAYHMOCTD PE3yJIbTaToOB MONCKA; 0(OPMIISTH PE3yIbTaThl TOUCKA

Hcnoan3oBars HHGOPMANHOHHBIE TEXHOJOTHH B PO eCCHOHATBHOM
HAeATeJbHOCTH.

OK 09.




3HaTh:
COBpPEMEHHBIE CPEJICTBA U YCTPOUCTBA MHPOPMATHIAINH;
MOPSIIOK UX TIPUMEHCHIS B IIPOTPaMMHOE 00ecTicdeHrE B PO ECCHOHANBHON AEATEIIEHOCTH

VYMers:
MPUMEHATH CPeICcTBa HH(OPMANMOHHBIX TEXHOIOTUH TS pEeIICHUs PO eCCHOHATBHBIX 3319,
HCITONIB30BATh COBPEMEHHOE IPOTPaMMHOE 00ecTIieacHIE

6. ®OHJI OLIEHOYHBIX CPEJICTB
6.1. (I)OH}I OILICHOYHbIX Cpe)]CTB AJIsAA IIpOBe,[[eHHﬂ IlpOMe)KYTO'-IHOﬁ arTrecranummu
oﬁyqamumxcx no ITUCIUIIJINHEC «MaTeMaTl’lKa»

[Iepeuenps BONPOCOB I MOATOTOBKH K 3aHATHSAM M IIPOMEXYTOYHOH aTTECTallUH,
KOHTPOJIBHBIX Pa0OT, COlepXKaHME 3aJaHU /ISl BBITIOJIHEHUS IPAKTHYECKUX U
CaMOCTOSITENTFHBIX pab0T, PEKOMEHIAIINH TI0 BEITIOIHEHUIO U KPUTEPUH OLCHUBAHUS
TIpeICTaBIeHBI B (JOHJIE OIICHOYHBIX Cpe/IcTB Mo aucnuiumHe «Maremarukay B [Ipunoxennn k
HacTosimel Pabodei mporpaMme TUCIHILIHEL.

OneHouHbIE CPEICTBA MO3BOJSIIOT MPOBECTH TEKYIUN KOHTPOJIb 1o Jucuumuinge. [lo kaxxaomy
CpPE/CTBY OIICHUBAETCS MOTHOTA W TIIyOMHA OCBOCHHMS, XapaKTEPHU3YIOMIHECS MMOKa3aTeIsIMH
KPUTEPUAMH OLICHUBAHUs

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUSL

Ilokasarens Kpurepuit
. 3HaeT: 0a30BbIE OOIINE 3HAHNUS,
[Toporossrii .
YMeeT: OCHOBHBIE yMEHUS, TpeOyeMbIe ISl BBITOIHEHHSI TPOCTBIX
(y3HaBaHmHe) .
3ajad;
«3» B S
nazeet: paboTaer Mpu NpsiMoM HaOITIOIEHUH.
3HaeT: (aKThl, IPUHIIHIIGI, IPOLIECCHI, O0IIHe MOHATHS B IpeaeIax
2 2 2
00JIaCTH HCCIIeJOBAHMS;
BasoBsrit YMmeer: quana3zoH MpakTHYECKUX YMEHHUH, TpeOyeMbIX Ul peIeHHS
(Bocmpou3BesieHue) |OTPENETIEHHBIX TPOOIEM B 00IaCTH MCCIIE0BAHMS;

«b» Brnazgeet: OepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33134 B
HCCIIeIOBAaHHH, IPUCTIOCAOIMBACT CBOE MOBEICHHE K 0OCTOSTENIECTBAM B
perIeHun npoodaem
3HaeT: GaKTHYecKoe M TEOPETHUECKOE 3HAHHUE B MpeJiesiax 00macTu

Bricokuii HCCIICIOBAaHMS C TIOHUMAaHUEM T'PaHHI] TPHMEHUMOCTH;
(KOMIETEeHTHOCTh) | YMEET: Iana3oH NPaKTHYECKUX yMEHUH, TpeOyeMbIX [ Pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs POOIeM;
max 6asur Bnaneer: koHTpOonupyet paboTy, IPOBOANUT OLIEHKY, COBEPIIEHCTBYET
JiercTBUSL pabOTHI

MakcumanbHOE KOJMYECTBO OAIITIOB MO KAKAOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOAIIEHOMY KPUTEPHIO «BBICOKHI.

7. AHBIE CBEJIEHUSA U (MJIN) MATEPUAJIBI

7.1 IlepedeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHI, MCII0JIb3YEMbIX NIPH OCYIIECTBICHUH
00pa30BaTe/IbHOIO Mpolecca MO0 JUCHUIIIMHE

B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE W WHTEpaKTHBHBIE 00pa3oBaTeIbHbBIC
TEXHOJIOTUH ((POpPMBI IPOBEICHUS 3aHATHI):

-JIEKIUH, (PpOHTATBHBIE ONPOCH, IPE3CHTAIMH U 3aIIUTa MUHU-TIPOCKTOB;

-Kkeiic-ctaan (pa30op KOHKPETHBIX CUTyaluii),

-MMHUTAllMOHHbIE KOMIIBIOTEPHbBIE MOJIEIIN;

-OpraHu3ali CaMOCTOSTEIIFHONW y4eOHO-TI03HABATEIbHON AEATENBHOCTH (WHIMBH/yaIbHbIE
JIOMAITHUE 3aJIaHus).




