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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.4 MaremaTuKa
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOno# mucummmmasl OYJ[.4 Maremarnka SBISIETCS YacThiO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
criermmanbHOCTH 35.02.12 CAJOBO-ITAPKOBOE U JIAHAITA®THOE CTPOUTEJIBCTBO
(mpuka3 MunoOpuayku Poccun ot 07.05.2014 . Ne 461)"

[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 mucummmuHa OY[.4 Maremartnka BxomuT B 1mkn  OOmeoOpa3oBaTenbHON
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 nporpaMMebl 352 9acoB, B TOM YHUCIIE:
ayIMTOPHON y4eOHOM Harpy3ku oOyuatomierocs: 234 4acos;
caMOCTOsTeNIbHOW paboTsl oOyyarorerocs 118 gacos.

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) 234 | 102 | 132
B TOM YHCJIE: - - - - - - -
JIeKIHH (€CIIHN MPEyCMOTPCHO) 50 10 40

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) 184 92 92

B TOM 4HCIIe B OpME MPAKTHUECKON TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
CamocrosnTebHas padora o0yuaonierocs (Bcero) 118 48 | 70
B TOM YHCJIE: - - - - - - -

B (hopMe MPaKTUIECKO MOATOTOBKH

(ecim TIPEAYCMOTPEHO) ) } )
YacoB Ha KOHTPOJIb: - - -
ITpomexyTouHast arrectanus B popme: (3auet/qud3ayer/ ) 320 | B
9K3aMEH ) & K
OO011asi TPYI0EMKOCTh qac 352 150 | 202




2.2. TemaTuueckuii IJIaH U cofep:kanue ydeonoi qucuumianasl OY/[.4 Maremartuka

Tabnuya 2. Cooepoicanue oucyunaunvl/MJIK no euoam yuebHotl

HAUMEHOBAHMUME PA3JEJIA JTUCIHHAIIJINHBI Bun yue6noii
B KoJ1-Bo 1acos
Coaep:kanue pasziea (TeMbl) pao
Paznen 1. Anre6pa 54
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 ‘ 2

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

Tewma 1.1. PazBaTHE MOHATHSA O YUCIE ‘ IIp ‘ 16

HetictBus nan ancnamu JleiicTBus ¢ npobsmu Omneparii ¢ KOMIUIEKCHBIMA YHCIIAMU

Pemtenne 3amaa ‘ CP ‘ 8

Pemenne 3amaa

Tema 1.2. Kopan, crenenu u gorapudmol ‘ Jlex ‘ 2

Kopnu u crenienn. Kopau HatypanbHO# cTeleHN U3 9rcia U X cBolicTBa. CTENeH! ¢ palliOHATbHBIMH
MOKa3aTelsiMH, UX cBokicTBa. CTeneHH ¢ IeHCTBUTENBLHBIME MoKa3aTesaMu. CBOMCTBA CTEMICHH C
JeHCTBUTEIBHBIM MTOKA3aTENEeM.

Jlorapugwm. Jlorapupm unciia. OCHOBHOE JTOrapuPMUUECKOE TOXKIACCTBO. JIeCATUYHbBIC U HATYpaJIbHBIC
norapudwmsl. [IpaBmra neficteuii ¢ norapupmamu. I[lepexon Kk HOBOMY OCHOBaHHIO.

[peobpazoBanue anredOpantdeckux BoipakeHwuii. [I[peodpazoBaHue pariOHATBHBIX, HPPALHOHAIBHBIX
CTETICHHBIX, ITOKA3aTEIbHBIX U JIOTapU(QMUIECKUX BEIPAKCHHM.

Tema 1.2. Kopan, crenenn u gorapuMel ‘ IIp 16

Apudmernueckue ACHCTBHA Hall YHCIAMH, HAX0XKICHHE MPUOIKCHHBIX 3HAYCHUH BEJIUYNH U
MOTPEIIHOCTEH BIUYHUCIICHUN (a0CONOTHON M OTHOCUTENILHOM ), CPABHEHHE YHCIIOBBIX BBIPAKCHHIA.
Brruuciienne u cpaBHeHHE KOpHEN. BrinmoHeHe pacyeToB ¢ pagukaiamMu. Perenne uppaiuoHaibHbIX
ypaBHeHn#. Haxoxxnenne 3HaueHNH cTeNeHel ¢ pallnoHaIbHBIME TTOKa3zaTelsiMu. CpaBHEHNE CTEIIEHEH.
[Ipeobpa3zoBaHMs BEIPAKEHHUH, COAEPIKALINX CTEIICHH.

Pemienne nmokasarenbHbIX ypaBHeHHH. Haxoxaenue 3HaueHu# torapudma 1o mpou3BoIbHOMY
ocHoBaHmIo. [lepexox oT 0OMHOTO OCHOBAHNUA K Apyromy. Brraucienue u cpaBHeHNE JTOTapr(MOoB.
Jlorapu¢MupoBanue 1 MOTEHIIMPOBaHUE BEIpaKeHMH. Pemrenue morapudmMuaeckux ypaBHEHUH.
[IpubnukeHHBIC BHIYUCIICHHUS U PEIICHIS MPUKIAIHBIX 3a1a4. KonTponbHas padora

Pemenue 3amau ‘ CP ‘ 8
Pemenne 3agaq

Pazgen 2. OcHOBBI TPUTOHOMETPUHH 50

Tema 2.1. OcHOBHBIE TOHSITHS U TOXKIECTBA Jlex ‘ 1

Paguannas mepa ymia. Bpamarensnoe asuxenne. CHHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIA.
@opmynsl npuBeacHus. Popmynsl cnoxeHus. DopMyiisl yaBoeHuss @opMyIibl IOTOBUHHOTO yIva.
IIpeoOpazoBanre CyMMbI TPUTOHOMETPHUCCKUX (PYHKIUH B TPOU3BEACHHE U IPOU3BEICHHS B CYMMY.
BripaskeHue TpUrOHOMETPUIECKUX (DYHKITHH Yepe3 TAaHTE€HC MOJIOBUHHOTO apryMEeHTa.

Tema 2.1. ®opMyisl TPUTOHOMETPHH ITp 16

Panuanuerii MeTos n3MepeHHs YITIOB BpAIllEHHs M CBA3b C IPayCHOM MEpOH.

OCHOBHBIC TPUTOHOMETPUIECKUE TOXKICCTBA, (POPMYIIBI CIIOKEHUS, YABOCHUS, TPE0OPa30BaHUE CyMMBI
TPUTOHOMETPHUUECKUX (PYHKIMI B MPOM3BEICHNE, TPE0Opa30BAHHE TIPOU3BEICHHUS
TpUTOHOMETpUYeCKUX (pyHKIHNA B cymMy. KoHTponbHas pabora

Pemenue 3agau CP 8

Pentenne 3amau




Tema 2.2. TpuroHoMeTpHu4ecKkre ypaBHEHHUA 1 HEPABEHCTBA ‘ Jlex ‘ 1

IIpocTeiimume TpUroHOMETpUYECKHE ypaBHEHUA. [IpocTeiiie TpPUroHOMETPUIECKHE HEPABEHCTRA.
OOparHble TpUrOHOMETpUIecKue PyHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTCHC.

Tema 2.2. Tpuronomerprdeckne ypaBHEHUS H HEPABEHCTBA ‘ IIp ‘ 16

Perienne TpuroHoMeTpuUeCcKUe YpaBHeHH U HepaBeHCTRa. [Ipumenenue Gopmyst. ['paduyeckuit mero.

Pemenue 3agau ‘ CP ‘ 8
Pemenue 3anau

Pazgen 3. ®ynkuuu u rpaguxu 46

Tema 3.2. OcHOBHBIE (DYHKITHH. Jlex ‘ 1

IIpeoGpazoranus rpadukos. [TaparienbHbli IEpeHOC, CHMMETPHS OTHOCUTEIBHO OCeil KOOpAMHAT U
CUMMETpPHS OTHOCUTENBHO Ha4yasla KOOPAUHAT, CAMMETPHS OTHOCHUTENIBHO IPSIMOH y = X, pacTsHKEHHE U
CXaTHE BJOIb OCEH KOOpAMHAT.

Tema 3.2. OcHOBHBIE (DYHKITHH. ‘ IIp ‘ 14

CpoiicTBa TMHEHHOMN, KBAAPATUIHOH, KyCOYHO-TMHEWHOH U IpOOHO- TMHEHHOH (DyHKINH.
Hemnpeprsasble u nepuoandeckue pynknnn. CBoicTBa U rpaduKu CHHyca, KOCHHYyCa, TAaHTeHCa U
koTaHrenca. O6parHsie QyHKIHH U UX rpadpuku. OOpaTHbIe TPUTOHOMETPUIECKUE (PyHKITHH.
Ipeobpazosanus rpaduka pyrkuu. [apmonndeckue konebanwus. [IpukiiaaHbie 3a1a49u.
[loxazarenpHbIe, TorapupMuIecKne, TPUTOHOMETPUYECKHE YPaBHEHNS U HEPaBEHCTBA.

Pemenne 3amau ‘ CP ‘ 8

Pemenue 3agaa

Tewma 3.1 @yHKUM U MX CBOHCTBA. ‘ Jlex ‘ 1

Oynknnn. O0macTs onpeneeHus 1 MHOKECTBO 3HaYEeHUH; Tpaduk GyHKIMH, TOCTPOE- HUE TpaduKOB
(hyHKIMHA, 3aJaHHBIX PA3THIHBIMU CITOCOOAMHU.

CgoiicTBa pyHKINH. MOHOTOHHOCTB, Y4eTHOCTh, HEYETHOCTh, OTPAHHYCHHOCTD, IEPUOAUYHOCTD.
[IpomexyTKH Bo3pacTaHus M yOBIBAHHsI, HANOOIbIICE 1 HANMCHBIIEE 3HAYCHHS, TOYKH SKCTPEMyMa.
I'paduaeckas narepnperauns. [Ipameps! QyHKIMOHABHBIX 3aBUCHMOCTEN B peaIbHBIX MPOLEccax U
ABICHUAX. Apudmerndeckue ornepaunu Hag GpyHkuuamu. Ciaoxxnas GyHkust (komrosunws). [Tonsarue o
HEIPEPHIBHOCTH (PYHKIIHH.

Tema 3.1 @yHKHUK U MX CBOICTBA. ‘ IIp ‘ 12

IIpumeps! 3aBECHMOCTEH MEX/Ty TEPEMEHHBIMH B PEaIbHBIX IPOIECCaX U3 CMEKHBIX TUCIUIUIHH.
Onpenenenne pynknuii. [loctpoenue un urenue rpaduxos pynkumit. UccnenoBanue QyHKIum.

Pentenne 3amau ‘ CP ‘ 8
Pemenue 3agau

3a4er. IIp ‘ 2
Pazpnen 4. I'eomeTpust 68

Tema 4.1. IIpsAmMbIe ¥ MITOCKOCTH B MPOCTPAHCTBE. Jlex ‘ 6

B3anMHOe pacnosioxkeHHe ABYX NPsAMBIX B IpocTpaHcTBe. [TapannensHOCT NPSAMON U IIIOCKOCTH.
[MapamrensaOCTS TIOCKOCTEH. [lepneHanKyIApHOCTS IPAMO U TIocKocTH. [lepnenaukymnsp u
HaKJIOHHAA. YTOJI MEXy MIPSIMOM H IIIIOCKOCTHIO. JIByTpaHHBIN yroi. YTol MeX/Ty MI0CKOCTAMH.
[NepnenauKynapHOCTH ABYX IUTOCKOCTEi. ['eoMeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTRA:
rapajuledbHbIi IEPEHOC, CHMMETPHUs OTHOCUTEIBHO ILIOCKOCTH. [lapamiensHoe NpoeKTHPOBaHUE.
IIomane oproroHanbHOM Npoekund. M300paxkeHne MpocTpaHCTBEHHBIX QUTYD.

Tema 4.1. IIpssMbIe ¥ TITIOCKOCTH B MPOCTPAHCTBE. ‘ IIp 11

[Ipu3Haku B3aMMHOTO PACITONIOKEHHS TIPSMBIX. YTOI MEXAY MPAMBIMH. B3anMHOE pacronoskeHue
HOpsAMBIX U NIOCKocTel. [lepneHuKyIsp 1 HAKJIOHHASA K MJIOCKOCTH. YTOI MEXAY NPAMOU U
IJIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PacHOIOKEHUH MPSIMOM U INIOCKOCTH. Teopema o Tpex
nepneHaukyssipax. [lpusHaky U CBOIMCTBA NapaUIeIbHbIX U NEPIEHAUKYISPHBIX MIOCKOCTEH.

Pemenue 3agau CP 7

Pentenne 3amau




Tema 4.2. MHOTOTpaHHUKH KPYTIIBIE TENA. Jlex 6

Bepmmnsl, pedpa, rpaHn MHOTOTpaHHUKA. Pa3BepTka. MHOTOrpanHbIe yIisl. Bermykisie
MHOTOTpaHHUKH. Teopema Ditnepa. [lpusma. [Ipsmas n HaknorHas npusMma. [IpaBunsHas npusMma.
[Mapannenenumnen. Ky6. [Tupamuna. [IpaBunbsaas nupamuna. YceueHHas mupamMua. Tetpasmp.
Cummerpuu B KyOe, B apajulesienuie/e, B mpusMe u nupamuae. CedeHus Kyba, IPU3MBI H TUPAMHJIBL.
[pencrariienue 0 NpaBUIIBHBIX MHOTOTPaHHHUKAX (TeTpasipe, KyOe, oKTasape, JoaeKasape H HKocasape).
Hunuaap u koHyC. YceueHHbIH koHyc. OCHOBaHHE, BBICOTA, OOKOBAs MIOBEPXHOCTH, 00pasyromas,
pasBepTka. OceBbie cEUEHUs U CEUCHUs, apasuielibHble ocHoBaHuI0. [1lap u cdepa, ux cedeHus.
Kacarenbnas miockocTs k cepe.

O6beM u ero uzmepenue. MuTerpanbaas popmyna oosema. opmyssl 06beMa Ky0a, psIMOyTroOIBHOTO
napajuIeNenuea, Npu3Mel, THIHHApa. PopMyisl 00beMa THpaMuIb! 1 KoHyca. QopMyITbl IIoma M
MOBEPXHOCTEH IMIIMHAPA U KoHyca. Dopmyrner o0bema 1mapa u turomaan cdepst. [logodue Tem.
OTHOIIEHHS TUTOIIAICH TOBEPXHOCTEH U 00BEMOB IMOOOHBIX TEI.

Tema 4.2. MHOTOTpaHHUKH KPYTIIBIE TENA. ‘ IIp 10

PaccTosiHME OT TOUKU J0 TIOCKOCTH, OT NPAMOHN [0 MIOCKOCTHU, PACCTOSAHUE MEXAY IUNIOCKOCTAMM,
MEXAY CKPEIIUBAIOIIIMICS MPAMBIMHU, MEXTY POU3BOIBHBIMU (UTYpPaMH B IPOCTPAHCTBE
[TapamienbHOE NPOEKTHPOBAHKUE U €r0O CBOKCTBA. TeopeMa o MIoLaAy OPTOroHaIbHON IPOEKINN
MHOTOYTOJIbHHKA. B3alMHOE paclonoKeHne POCTPaHCTBEHHBIX (puryp.. PazmimaHble BHIBI
MHOTOTpaHHHUKOB. VX n300paxenns. CedeHus, pa3sBepTKH MHOTOTpaHHUKOB. [lomans moBepxHoCTH.
Bunsr cummerpuii B mpocTpancTBe. CHMMETPHS TEJ BpaIlleHNs M MHOTOTPaHHHUKOB. Brrancrienune
IUIOIIAIEN U 00BEMOB.

Pemenne 3agau ‘ CP ‘ 7

Pentenune 3amau

Tema 4.3. KoopauHatsl H BEKTOPBHI. ‘ Jlex ‘ 4

[psmoyronbHas (HekapToBa) cUCTeMa KOOPAHHAT B IpocTpaHcTBe. DopMyria pacCTOSHUS MEXLY AByMs
TOYKaMU. YpaBHEHHs Cephl, INIOCKOCTH U IpAMol. Bektoprl. Moayias BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHne BEKTOPOB. YMHOKEHHE BEKTOpA Ha YHCI0. Pa3noskeHue BeKTopa 1o HarpaBlIeHUAM. YTOI
Mex1y nByMs BekTopamu. [Ipoeknns Bektopa Ha ock. KoopamHars! BekTopa. CkamsipHOE MPONU3BEICHHE
BEKTOPOB. Mcnonb30BaHMe KOOPAUHAT U BEKTOPOB MPH PEIICHUH MAaTEMaTHYEeCKUX U IPHKIaJAHbIX 3a/1a4.

Tema 4.3. KoopanHaTh! ¥ BEKTOPEL. ‘ IIp 10

Bexkropsl. JleiicTBus ¢ BekTopamu. J[ekapToBa CUCTEMa KOOPAUHAT B IPOCTPAHCTBE. YPABHEHHE
OKPY>KHOCTH, C(hepsl, TITIOCKOCTH. PaccTostare Mexk Iy TodkaMu. J{efCTBHS C BEKTOpPaMH, 3aTaHHBEIMHI
koopanHaraMu. CkaasapHOe IPOU3BEACHHE BEKTOPOB. BekTopHOE ypaBHEHHE NPAMOI U MIIOCKOCTH.
Hcnons3oBaHne BEKTOPOB MPH JOKA3ATEINBCTBE TEOPEM CTEPEOMETPHH.

Pemenue 3amaqa ‘ CP ‘ 7
Pentenne 3amau

Pasnen 5. Hayana MaTeMaTHYeCKOI0 aHAJIA3A 58

Tema 5.1 ITocnenoBaTENBPHOCTH. Jlex ‘ 4

TTocnenoBarensHocTH. CrIOCOOBI 3aaHKs M CBOMCTBA YHCIIOBBIX NOCIEI0BaTelIbHOCTEN. [ToHaTue o
npezene nociuegoparenbHoCcTH. CylecTBOBaHUE Mpeieia MOHOTOHHOM OTpaHHIeHHON
nocienoBarenbHOCTH. CyMMHApPOBaHHUE MOCIICAOBATEIHHOCTEH. beckoHeTHO yOBIBaromast
reoMeTpHYecKas MPOrpeccus U ee CyMma.

Tewma 5.1 IocnemoBaTeTbHOCTH. | IIp ‘ 10

UwcioBast moCIe10BaTeNbHOCTb, CIOCOOBI e¢ 3a1aHusl, BEIYUCICHHS YWICHOB MOCIIEA0BATEILHOCTH.
[pexnen mocnenoBaTeabHOCTH. beckoHewHO yOBIBAIOIIAsA TEOMETPUIECKAs MPOTPECCHS.

Pemenue 3agau ‘ CP ‘ 7

Penienwne 3amau




Tema 5.2 IIpousBonxHasi. ‘ Jlex ‘ 4

[IpousBoanas. [lonATHE 0 MPOU3BOAHOHN (PYHKIINH, €€ TEOMETPHUIECKUHA U (PU3UICCKUI CMBICIT.
VYpaBHeHHe KacaTeabHOH K rpaduky ¢yHKUnU. [Ipon3BOAHBIC CYMMBI, pa3HOCTH, TPON3BEICHHS,
gacTHbIE. [[pon3BoIHEIE OCHOBHBIX 3NeMEeHTapHBIX QyHKINH. [I[prMeHeHne TPON3BOIHOM K
uccienoBanuio GyHKIui U nocrpoenuto rpaduko. [IponusBoHbie 00paTHOM GYHKIUN ¥ KOMITO3UIIHA
byHKIHAN.

IIpuMeps! UCIIONB30BAHMS IPOU3BOAHOM JUIsl HAXOXKIEHUS HAWITYYIIETO PELIeHHs B IPUKIaIHbIX
3ajadax. Bropas nmpousBojHas, ee reoMeTpudeckuid 1 pusndeckuii cMpich. HaxoxaeHne ckopocTa st
mpolecca, 3ajaHHoro GopMyinoi u rpaduxom.

Tema 5.2 IlpousBogHas. IIp 8

IIpousBoaHas: MEXaHUYECKUN U TEOMETPUUECKUNA CMBICIT IIPOU3BOAHON. YpaBHEHUE KacaTelbHOM! B
obmem Buze. Ipasuma u popmyinsl quddepeHnnpoBaHus, TAOIUIA MPOU3BOAHBIX MTEMEHTAPHBIX
¢bynkiuii. Mccnenosanue QyHKIUU ¢ TOMOIIBIO TPOU3BoAHOM. Haxox aenue nHauborbiiero,
HaVMECHBIIICTO 3HAYCHUS M IKCTPEMAaIbHEIX 3HAYCHUN (DyHKIIHAH.

Pemenne 3agaa ‘ CP ‘ 7

Pemtenne 3amaa

Tema 5.3 MHTerpan u ero npuMeHeHue ‘ Jlex ‘ 4

IlepBooOpasnast n maTerpai. [IpuMeHeHre onpeneneHHoro HHTErpara A HaXoKASHH IIT0Ia n
KpuBonmHEHHOHN Tpamnenuu. Popmyna Herotona—IJleitoanna. [Ipumepsl mpuMeHeHNst HHTETpana B
(U3UKEe U TEOMETPHH

Tema 5.3 MHTETpan U €ro MpUMEHEHHE ‘ IIp ‘ 7

IepBooOpasuast u uaTerpain. Teopema Herotona—Jlelibuuna. [IpuMeHeHre nHTErpaia K BBIYUCICHUIO
(M3HUECKNX BETMYUH U TUIOMIAICH.

Pemenue 3agau ‘ CP ‘ 7
Pewenne 3anau

Pazgen 6. YpaBHeHUs 1 HEPABEHCTBA 34

Tema 4.1. YpaBHeHwU. Jlex ‘ 2

YpaBHEHUA U CUCTEMBI ypaBHEHUH. PallioHaNIbHBIE, HppALlHOHABHBIE, [I0KA3aTE/IbHBIE U
TPUTOHOMETPUYECKUE YPAaBHEHHUS U CUCTEMBl. PABHOCHIIBHOCTE YpaBHEHHI, HEPABEHCTB, CUCTEM.
OcHOBHBIE IPHEMBI UX PEHICHUS (Pa3I0KEHHE Ha MHOKUTENH, BBEACHNE HOBBIX HEM3BECTHBIX,
MOJICTaHOBKA, Trpa)UIeCKUil METON).

Tema 4.1. YpaBueHus ‘ IIp ‘ 8

Kopuu ypaBueHuii. PasHocunbHoCTh ypaBHeHuil. [IpeoOpa3oBanue ypaBaeHuii. OCHOBHBIC IPHEMBI
pelIeHys ypaBHEHUH. Pellienne cucteM ypaBHEHHH.

Pemenne 3agaa | CP ‘ 7

Pemtenne 3amaa

Tema 4.2. HepaBencrsa. ‘ Jlex ‘ 2

HepasencrBa. PaninoHansHble, HppalMOHANIBHBIE, I0KA3aTEIbHbBIE U TPUTOHOMETPUYECKHE HEPABEHCTRA.
OCHOBHBIE IPUEMBI UX PEIICHHSL.

Hcnonb3oBanue cBOMCTB U rpauKoB (yHKIHH NpU peIicHHH ypaBHEHUH 1 HepaBeHCTB. MeTtoa
nHTEepBaIoB. M300pakeHre Ha KOOPAUHATHOW TUIOCKOCTH MHOXKECTBA PEILICHUI YPaBHEHUI U
HEPABEHCTB C JIByMsl IEPEMEHHBIMU H UX CUCTEM.

IIpuknagneie 3anaun [IppuMeHeHNe MaTEMATUYECKUX METOAOB JUlsl PELICHUs] COAEP KATEIbHbIX 3a/1a4 U3
pa3THYHBIX 00NacTell HayKy M MpakTUKA. IHTepnpeTaus pesynsrara, yqeT pealbHbIX OTpaHHICHHH.

Tema 4.2. HepaBencrsa. ‘ Ip ‘ 8

PaBHOCHIIBHOCTB HEpaBEeHCTB, cucTeM. OCHOBHBIE TPUEMBI UX penieHus1. Mcronp3oBanue CBOMCTB H
rpapuKoB (PYHKIHH IS pEIICHHs YPaBHEHUIT 1 HEPAaBEHCTB

Pemenue 3amau ‘ CP ‘ 7

Perrenue 3amau




Pazgen 7. KomOuHaTOpHKA, CTATHCTHKA U TEOPUSI BePOSITHOCTEH 42

Tema 7.1. DieMEeHTHI KOMOMHATOPHKH. Jlex ‘ 4

OcCHOBHBIE TOHATH KOMOMHATOPUKH. 3a0a9H Ha TIOACYET YHCIa Pa3sMEIICHHN, TIEpPECTAHOBOK,
couerannid. Pemrenue 3axaq Ha nepedop BapuanToB. @opmyna onaoma Herotona. CBolicTBa
OMHOMHHAIBHBIX Kod(unmenToB. Tpeyronsauk [lackas.

Tema 7.1. DiieMeHTHI KOMOUHATOPUKH. IIp ‘ 10

HcTopust pasBuTHs KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTHKU M UX POJIb B PA3ITHMYHBIX
cdepax denoBedeckoi xu3HeAeaTenpHOCTH. [IpaBiia komOuHaTopuky. Permenie koMOMHATOPHBIX
3aja4. Pasmenienus, couetanus u nepecranoBku. bunom HerotoHa u Tpeyronsauk Ilackamns.
IIpuxnagsele 3ana4u.

Pemenue 3agag ‘ CP ‘ 7

Pemenne 3amaa

Tema 7.2. DneMeHTHI TEOPHH BEPOATHOCTEH. ‘ Jlex ‘ 2

CoOsITHE, BEPOATHOCTH COOBITHSA, CITOKEHHE M YMHOXKECHHE BepoATHOCTEH. IloHATHE 0 HE3aBHCHMOCTH
coObITHH. [ICKpeTHAs cily4aiiHasi BEJIMYHHA, 3aKOH ¢¢ pacnpeneiieHus. YucaoBbIe XapaKTepUCTUKA
IUCKPETHOM ciydaifHOH BemuauHbI. [IoHsATHE 0 3aKOHE OOTBIIIX YHCET.

Tema 7.2. DneMeHTHI TEOPUH BEPOSITHOCTEH. ‘ IIp ‘ 10

Kitaccuueckoe ornpenenenye BepoATHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMa O CyMMe BEpOATHOCTEH.
Brruncnenue BepostHocTed. [Tpukinansbie 3aga4u.

Pemenne 3amau ‘ CP ‘ 7

Pemenue 3agaa

Tema 7.3. DineMeHTBI MATEMATUYECKON CTATUCTHKA ‘ JIex ‘ 2

IpencraBnenue qaHHBIX (TaONUIBI, THATPAMMEL, TPAQHKH), TeHEpalbHas COBOKYIHOCTh, BEIOOPKA,
cpennee apupmMernaeckoe, Mmenuana. [loraTre o 3agayax MaTeMaTHYECKON CTaTHCTUK.

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

3. YCJIIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCHHUITJIMHBI
3.1. TpeGoBanus K MUHHMAJBLHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecnedeHHIo

Jts peanu3anuy nporpaMMbl yaeOHOM AMCHUILTUHEL TIPEyCMOTPEHBI CTICHHaTbHbIE TIOMEICHNU,
MIPUBEACHHBIM B I 6.3 0CHOBHOIT 00pa30BaTeIbHOMH NPOTrPaMMBbI CIICHAIEHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneyenue OUCYUNIUHBL

Tun aynuropun OcHaluleHne ayTuTOPUU
CrnenuanusnpoBaHHoe yueoHoe obopynosanue, [10 u matepuasbi
AJ15 OCBOEHMSI TMCUMILIMHBI (PH HE00X0AUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

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

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCTOYHUKUL:

1. Hamasta A.A. Matematnka [ DneKkTpoHHBIN pecypc]|:Yuebnuk. - Mocksa: OOO "Hayuno-
m3narensckuil eHTp MHOPA-M", 2021. - 544 c. — Pexxum noctyna: http://znanium.com/
catalog/document?1d=367814

2. baBpun U. U. Maremaruka [ DnexrporHsIi pecypc|: YueObnuk n npaktukym s CIIO. -
Mocksa: FOpaiit, 2022. - 616 ¢ — Pexxum goctyna: https://urait.ru/bcode/490174

,ZZOHOJlHumeJleble UCMOYHUKU.

3. boromonos H. B. Ilpaktuyeckue 3ausaTus 1o maremaruke B 2 4. Yactp 2 [DneKTpOHHBII
pecypc]:Yaebroe mocodue st CITO. - Mocksa: FOpaiit, 2022. - 251 ¢ — Pexwum nocryma:
https://urait.ru/bcode/490667

4. boromonos H. B. Ilpaktnueckue 3anatus rno marematruke B 2 4. Yacts 1 [DnexkTpoHHBII
pecypc]:Yaebroe mocodue st CITO. - Mocksa: FOpaiit, 2022. - 326 ¢ — Pexwum nocryma:
https://urait.ru/bcode/490666

5. boromonos H. B., Camoiinenko I1. 1. Maremaruka [DnekTpoHHBIH pecypc]:YuaeOruk Jlis
CIIO. - Mocksa: FOpaiit, 2022. - 401 ¢ — Pexxum goctyna: 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
OCHOBAHMU 3aKIIFOYEHHBIX JOTOBOPOB:

- Hay4Has drekTpoHHast onomoreka eLIBRARY.RU https://www.elibrary.ru/
- OBC «YHuBepcurerckas onbmuoreka omiraiti» http://biblioclub.ru
- OBC Znanium https://znanium.ru

- O6pasosarenbrast mardopma KOpait https://urait.ru
- Dnektponno-6ubmorednas cucrema PY/IH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web

2. bassr JAaHHBIX U IIOUCKOBBIC CUCTCMBI:

- cBoOOHast sHIMKIonenust Bukunenus https://ru.wikipedia.org/

- pedeparuBHas 6a3a nanabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- mouckoBast cuctema Google https://www.google.ru/

- mouckoBas cucreMa Anaekc https://www.yandex.ru/

- cripaBouHas mpasoBasi cucrema «Koncymprant [Inrocy http://www.consultant.ru/

- YueOnplit mopran uactutyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuansl 0 00Y4aAIOUUXCSL

CamocrosTenbHas paboTa He MpeayCMOTpeHa. Y 4e0HO-METOJHUECKIEe MaTepUaIIbl
pa3MeIaTCs B COOTBETCTBUU C ACHCTBYIOIIHUM MOPSIKOM Ha CTPAHULIE NUCLHUILUIMHBI HA

YuaeOHOM mopTaire.
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'IB 1 OILICHKA pE3yJIbTaTOB OCBOCHUSA NJUCIHUIIIIMHBI OCYIIECCTBIIACTCS IIPEIIOAaBaTeJICM B
nponecce NMpoBEACHUA IPAKTUICCKUX SaHﬂTI/Iﬁ, TCCTUPOBAHUS, a TAKIKC BBIITOJIHCHHW A
O6y‘—IaIOH_II/IMI/ICiI HWHAWBUAYAJIbHbIX BaHaHHﬁ.

Tabnuya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNIUHDbL

Pesyabrarsl 00yueHus @opMbI 1 METOABI KOHTPOJIS M OLIEHKH
(ocBOCHHBIEC yMEHHUS, YCBOCHHBIEC 3HAHHUS) pe3yJbTaToB 00y4eHusl




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.




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).



