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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 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. 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) 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. Codepacanue oucyunaunwvt/M/IK no suoam yuebnou pabomol

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, TEXHHKE, SJKOHOMHUKE, HH(OPMAITMOHHBIX TEXHOJIOTHAX U MPaKTUYECKOI
nesitenbHOCTH. Llenn u 3amaun u3ydeHnst MaTeMaTHKH ITpH ocBoeHNH crenuanbHocTeil CIIO.

Tema 1.1. PasButre mOHSTHS O YHUCIIE ‘ Jlex ‘ 3

Lemnsie n pannonaneHbie uncna. [efictBurensabie ancia. [Ipubmmkennsrie Beraucieans. KoMrekcHbie
qHcIIa.

Tewma 1.1. Pa3BATHE OHATHSA O TIUCIIC ‘ IIp ‘ S

HetictBus Han uncnamu JlefictBus ¢ qpodsamu Onepariy ¢ KOMIUIEKCHBIMH YU CIIAMHI

Tema 1.2. Kopun, crenenu u goraprudmMsl ‘ Jlex ‘ 8

Kopuu u crenenn. Kopau HaTypanbHOM CTENEHU M3 9Kcia U UX cBoHcTBa. CTENEHM ¢ pariiOHATEHBIMA
MTOKa3aTesIMH, NX cBoicTBa. CTENeHN ¢ AeHCTBUTENBHBIMH MOKa3aTesiMu. CBOMCTBA CTENICHH C
JIECTBUTEIHLHBIM TTOKA3aTEIEM.

Jlorapugwm. Jlorapupm uucna. OCHOBHOE JOraprupMHIECKOE TOKAECCTBO. [leCsITHIHbIC U HAaTypalbHbIC
norapudwmsl. [IpaBuna nefictBuii ¢ norapupmamu. I[lepexon Kk HOBOMY OCHOBAHHIO.

[IpeobpazoBanue anreOpandyeckux BbipaxeHuil. [I[peoOpa3oBaHue parioHaIbHbIX, HPPALHOHATBHBIX
CTCIICHHBIX, MTOKA3aTENbHBIX U JIOTapU(YMUICCKUX BBIPAKCHHH.

Tema 1.2. Kopan, crenenn u gorapudmsl ‘ IIp 9

Apudmernyeckue ASHCTBHA Hall YHCIAMU, HAXOXKICHHE IPUOIMIKCHHBIX 3HAYCHNUH BETHYUH U
MTOTPEIIHOCTEN BEIYUCIEHNH (a0CONIOTHOM M OTHOCHTEIBHON), CPABHEHHE YHCIIOBBIX BHIPAKECHUM.
Brruucienue u cpaBHeHHE KOpHE. BhIOTHEHNE PACcYETOB ¢ paguKanaMu. Pellienne uppanroHaaIbHbIX
ypaBHeHHH. Haxoxk1eHue 3HaYeHNH CTETIeHEeH ¢ palMOHATBHBIMH MoKazaresaMu. CpaBHEHUE CTENEHEH.
[IpeoOpaszoBanus BEIpaXEHUH, COACPIKAILINX CTCICHH.

Pemenue noka3aTenbHBIX ypaBHEHUN. HaxoxqeHne 3Ha9eHUH jJorapugMa no mpou3BOIHLHOMY
ocHoBaHuI0. [Tepexon OT 0THOrO OCHOBAHUS K ApyroMy. BrruuciieHne u cpaBHEHUE JOTapu(pMOB.
Jlorapu¢MrpoBaHne B MOTEHIINPOBAaHUE BEIpaKeHHH. Penrenne moraprndmMuaecknx ypaBHEHAN.
[pubnkeHHbIC BEIYUCICHAS U PEIICHAS PUKIIaJHBIX 331a4. KoHTposibHas padoTa

Pazgen 2. OcHOBBI TPUTOHOMETPHH 14

Tema 2.1. OCHOBHEBIE TIOHATHS U TOXKIECTBA Jlex 4

Pagmannas mepa ymma. Bpamarensnoe nemxenne. CHHyC, KOCHHYC, TAHTCHC ¥ KOTAHTCHC YHCIIa.
@opmynsl npuBeaeHus. Popmynsl caoxeHus. DopMyisl yaBoeHus: QopMyIibl HOJOBHHHOTO yIia.
[IpeoGpazoBanne CyMMBbI TPUTOHOMETPHUYCCKUX (QYHKIHH B IPOU3BEACHHUE H IPOU3BEICHHS B CYMMY.
BripaxeHnue TpUroHOMeTpUYecKUX QYHKIUH Yepe3 TAHTCHC ITOJIOBUHHOTO apryMEHTA.




Tema 2.1. ®opMymsl TPUTOHOMETPHH IIp 6

PaguanHbIi MeTOR U3MEPEHUS YIVIOB BPAILLIEHUS U CBA3b C IPagyCHOM MEPOH.

OCHOBHBIC TPUTOHOMETPUUECKUE TOXKICCTBA, (GOPMYITBI CIIOKEHUS, YABOCHUS, IPE0OPa3OBaHUE CYyMMEI
TPUTOHOMETPUYIECKUX (DYHKLIHU B MPOU3BEACHNUE, TIPEOOpa30OBaHIE IIPOU3BEICHHUS
TpuroHoMerpudeckux pyHknuii B cymmy. KonrpossHast padbora

Tema 2.2. Tpuronomerpndeckne ypaBHEHUS H HEPABEHCTBA Jlex 2

IIpocTeiilne TpUroHoMeTpUYecKre ypaBHeHus. [IpocTeiiiine TpUroHoOMETpHUYECKHE HEPABEHCTRA.
Ob6parHble TpuroHOMeTprudeckue GpyHKIun. ApKCHHYC, apKKOCHHYC, apKTaHTE€HC.

Tema 2.2. TpuronoMeTpudecKkue ypaBHEHHUS 1 HEPABEHCTBA IIp 2

Pemenne TpuroHOMETpHYECKIE YpaBHEHUs U HepaBeHCTBa. [IpuMenenne Gpopmyn. [padudecknii meron.

Pazgen 3. ®yukuuu u rpagpuku 17

Tema 3.2. OcHOBHBIE (YHKIUH. Jlex ‘ 5

IIpeobpaszoBanus rpaduxos. [lapamieapHblil EPeHOC, CHMMETPHS OTHOCHTEIIFHO OCEH KOOPIHHAT U
CUMMETpPUs OTHOCUTEIBHO HayaJla KOOPAUHAT, CHAMMETPHS OTHOCUTENIBHO IPSIMOH y = X, pacTSKEHHE U
CXaTHe BJOIb OCEW KOOpAUHAT.

Tema 3.2. OcHOBHBIE (DYHKITHH. ‘ IIp ‘ 4

CBoiicTBa TMHEWHO, KBaAPaTHYHOH, KyCOUHO-IMHEITHON U IPOOHO- MTHHEITHON (QyHKITHIA.
HemnpepriBabie n nepronndeckue Gpyaknnn. CBOHCTBa U Tpad UK CHHYCa, KOCHHYCA, TAHTCHCA H
kotanrerca. O0parasie pyHKIHH U UX rpaduku. OOpaTHbIC TPUTOHOMETPUIECKUE (PyHKITHH.
IIpeobpazoranus rpaduka pyHkwn. [apmonmueckue konedanus. [IpukiagHbie 3a1a9H.
[Toxa3zarensHbIe, TOrapupMugecKre, TPHTOHOMETPUYIECKIE YPAaBHEHN M HEPABEHCTRA.

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

Oynknun. O0acTh OnpeaesIcHNs 1 MHOXKECTBO 3HaUCHUH; rpaduK GYHKIHHU, MOCTpOe- HIE TpaguKoB
(yHKIUH, 3aaHHBIX Pa3IMYHBIMA CIIOCOOAMHU.

CaoiictBa (pyHKIHH. MOHOTOHHOCTB, Y€THOCTh, HEIETHOCTh, OTPAHHICHHOCTb, IEPUOANTHOCTb.
ITpomexyTKH Bo3pacTaHus M yObIBaHHS, HANOOJIbIIEE U HANMEHbIICE 3HAYCHHUS, TOUKH DKCTPEMYyMa.
I'papmueckas naTepnperanus. [Ipumeps! GpyHKIHOHATBHBIX 3aBUCHMOCTEN B pEaJIbHBIX MPOLECCax U
ABIEHUAX. ApudmeTnaeckue onepaunu Hag GpyHkuuamu. Crnoxnas yHkous (kommosunws). [Tousarue o
HENPEPLIBHOCTH (QYHKIHH.

Tewma 3.1 OYHKIINH U UX CBOCTBA. ‘ IIp ‘ 4

[Ipumeps! 3aBUCHMOCTEN MEX Ty TTEPEMEHHBIMH B PEATbHBIX MPOIECCaxX M3 CMEXHBIX TUCIUTUINH.
Omnpenenenne ¢pynkuuil. [locrpoenue u ureHue rpapukoB GyHkuuii. MccnenoBanue QyHKIMH.

3adger. IIp ‘ 2
Pazgen 4. 'eomerpus 36
Tema 4.1. IIpsMbIe ¥ TITIOCKOCTH B MPOCTPAHCTBE. Jlex ‘ 2

B3aumHoe pacnonoskeHue IByX NpsIMbIX B MpocTpaHcTBe. [lapamienbHOCTs IPAMOM U IIJIOCKOCTH.
TTapannenpHOCTL WIOCKOCTEH. [lepneHAuMKyIApHOCTD NPAMON U IIOCKOCTH. I[lepnenaukynsp u
HAaKJIOHHAs. YTOI MEXKy NPSMOM U IUNIOCKOCTBIO. JIByrpaHHBIH yroi. Yroj Mexay IIOCKOCTIMHU.
IlepneHIMKyIAPHOCTH IBYX IIOCKOCTEN. [ eoMeTprueckre peobpa3oBaHus IPOCTPAHCTBA!
TNapajuledbHbli IEPEHOC, CHMMETPHUS OTHOCUTEILHO IIIOCKOCTH. [lapannensHoe NpOeKTHPOBAHNUE.
[nomiaas oproronansHOM mpoekinu. M300paxeHnue mpoCcTpaHCTBEHHBIX QUTyp.




Tema 4.1. IIpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. IIp 8

IIpusHaky B3aMMHOTO PacHOIOKEHUA NPAMBIX. YTOJ MEKAy HpsAMbIMU. B3aMHOE pacloNoKeHHne
HOpsAMBIX U I0CKocTel. [lepneHauKysap U HAKIOHHAsA K MIOCKOCTH. YTOJI MEXy NPAMOU U
IJIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PacHoONIOKEHNH NPsAMOI U MIIOCKOCTH. Teopema o Tpex
nepneHauKyisapax. [lpysHaky u cBoiiCcTBa MapasuIeIbHbIX U NEPIEHAUKYIAPHBIX MIOCKOCTEH.

Tema 4.2. MHOTOrpaHHUKH KPYTJIBIE TEIA. Jlex 8

Bepmunsl, pedpa, rpann MHOTOrpaHHMKa. Pa3BepTka. MHOTOrpaHHEIe yIiibl. BeImykisie
MHororpanHuKH. Teopema Ditnepa. [Ipusma. Ilpsavas u vakmornas npusMa. IlpaBuiasHast npusma.
Hapannenenunen. Ky6. [Tupamuna. [IpaBuisHast nupamuaa. YcedeHHas nupamua. Terpasmp.
Cummerpun B KyOe, B mapajienenunene, B mpusme u nupamuzae. Cedenus kyba, IpU3Mbl U THPAMHUIEL.
[IpexncraBneHne 0 NpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpaszpe, Kybe, OKTasape, JoASKadIpe U HKOCAdIPE).
[ummaap u koHyc. YeeueHHBIH KoHyc. OCHOBaHHUE, BHICOTa, OOKOBas IOBEPXHOCTh, 00pa3yrommas,
pasBepTka. OceBble CEYCHUs U CEUCHHS, TapajuleNbHbie ocHoBaHMIO. [llap u cdepa, ux cedeHus.
KacarenpHas mmockocTs k cdepe.

O0beM u ero nzmepenue. VaTerpanbuas popmyna oosema. Popmyssl 00beMa Ky0a, MPsIMOyTrOI5HOTO
napajuieNieuiea, MPU3Mbl, HIMHApa. opMysl 00beMa THpaMH/IBL B KoHyca. DopMysIbl Ionam
MOBEPXHOCTEH IUIMHAPA U KoHyca. Dopmyner o0bema mmiapa u miomanu cdepst. [Togodue tem.
OTHOIIEHHS TUTOMAIeH TOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEII.

Tewma 4.2. MHOTOTpaHHUKH KPYTIILIC TENA. ‘ IIp 6

Paccrosnue OoT TOUKH 10 NIOCKOCTHU, OT IPSIMOH O MIOCKOCTH, PACCTOSHUE MEXKAY IIOCKOCTSIMHU,
MEX]Ty CKpPEIIUBAIONIMMHUCA TIPSIMBIMH, MEX/Ty IPOU3BOIBHBIMHI (PHTYpaMU B IIPOCTPAHCTBE
ITapannenbHOE NPOEKTUPOBAHKE U €TI0 CBOMCTBA. TeopeMa o II0Iag OPTOrOHAIbHOM IPOSKIIUU
MHOTOYTOJIFHIKA. B3anMHOE pacnoiokeHne MpoCTPaHCTBEHHBIX (GUTYp.. Pasnuanbie Bus!
MHOTOTpaHHUKOB. X u3o0pakenus. CedeHns, pa3sBepTKA MHOTOTpaHHUKOB. [1101maap MOBEpXHOCTH.
Bunel cummerpuii B mpocTpancTBe. CHMMETPHS TeJ BpaIlleHNsl 1 MHOTOT paHHUKOB. Brranciienne
iomaaeii 1 00bEMOB.

Tema 4.3. KoopnuHaTHI 11 BEKTOPBHL. Jlex 6

[IpsimoyronbHas (IexkapToBa) CHCTEMa KOOPAWHAT B MpocTpaHcTBe. Dopmyna pacCTOSHUSA MEXAY IBYMs
TOYKAMH. YpaBHEHHS cephl, INIOCKOCTH U NpsaMoi. Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHHne BEKTOPOB. YMHOKEHUE BEKTOpA HA YHCII0. Pa3nokeHue BeKTopa 1o HarpaBIeHUAM. YTOI

Mex Iy aByMs BekTopamu. [Ipoekuns Bektopa Ha ock. KoopauHars! BekTopa. CKaasipHOE TPONU3BEACHHIE
BEKTOPOB. Mcrionb30BaHNEe KOOPAUHAT U BEKTOPOB IPH PEIICHUH MaTeMaTHYEeCKHX U MPUKJIaJAHbIX 3a/1a4.

Tema 4.3. KoopnuHaTHl I BEKTOPBHI. ‘ IIp 6

Bekrtopsl. [elicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE. YpaBHEHUE
OKPYKHOCTH, cepsl, INIOCKOoCcTH. PaccTosiHie Mex 1y Toukami. JleficTBHs ¢ BEKTOpaMu, 3aJaHHBIMH
kooparHaramu. CKaaspHOE IPOU3BEACHNE BEKTOPOB. BekTopHOE ypaBHEHUE MPSAMON U TUIOCKOCTH.
Hcnonb3oBaHuEe BEKTOPOB MIPU JOKA3ATENbCTBE TEOPEM CTEPEOMETPUH.

Pazgen 5. Hagara MmareMarn4ecKoro aHajmusa 27

Tema 5.1 ITocmeqoBaTeIbLHOCTH. Jlex 2

Iocnenosarensuoctu. CriocoObI 3aMaHus ¥ CBOMCTBA YUCIIOBBIX IMOCeaoBaTeabHoCTel. [ToHsaTHe o
npezaene mocienoparenpbHocTH. CylmecTBOBaHHE TIpeiea MOHOTOHHOM OTpaHHIeHHON
nocnenoBarenbHocTH. CyMMHpOBaHHKE MOCNeA0BaTeNIbHOCTEH. beckoHeuHo yOpIBaromast
TCOMETPHIECKAsA IPOTPECCHS H €€ CyMMA.




Tewma 5.1 IocemoBaTeILHOCTH. ‘ IIp ‘ 6

HucioBast MOC/IE0BATEILHOCTD, CIIOCOOBI €€ 3a/1aHus, BHIYHCIICHHS WISHOB I0CIeI0BATEIEHOCTH.
[penen nocnenoBarenbHOCTH. beckoHeuHO yOBIBAIOIIA FEOMETPUIECKAs IIPOTPECCHSL.

Tewma 5.2 ITpousBogHasi. ‘ Jlex ‘ 4

[IponsBonnas. [ToHATHE 0 IPON3BOAHOM (QYHKINH, €€ TEOMETPUICCKAN 1 (PU3HUESCKHNA CMBICII.
VYpaBHeHue kacarenbHON K rpaduky GyHkiuu. [I[pousBogHbIE CyMMBI, PA3HOCTH, TPOU3BEICHUS,
gacTHbIe. [I[pon3BoIHEIE OCHOBHBIX DJIeMEHTApHBIX (pyHKINH. [IprMeHeHne TPON3BOIHON K
uccrenoBaHuio GpyHKIuH U noctpoenuto rpapukos. [IponsBoausie 00paTHO# GyHKIMH 1 KOMIO3HIIAU
(GyHKITHH.

IIpuMeps! HCNIONB30BAaHUSA TPOU3BOJHOU I HAXOXKICHHUS HAMIIYYILErO PEeIIeHUs B IPUKIaAHBIX
3agagax. BTopas mpon3BonHas, ee reoMeTpuiecKiil 1 (pusnaecknit cMpici. HaxoxaeHue ckopocTy st
Iporecca, 3aJaHHoro (GOPMyIION U TrpaduKoM.

Tema 5.2 IIpousBonHast. IIp 5

[IpounsBoaHas: MEXaHUYECKHUI U TEOMETPUUYECKUI CMBICI MIPOU3BOAHON. YpaBHEHUE KacaTeJIbHOU B
o6riem Buze. [Ipasuia u popmysiel quddepeHInpoBaHus, TAOIUIA TPOU3BOAHBIX HIEMEHTAPHBIX
¢yukuuii. MccnenoBanue GyHKINH ¢ TIOMOIIBIO TIpou3BoaHON. Haxoxenne Hanbonpoiero,
HaWMEHBIIIECTO 3HAYCHUS U SKCTPEMAILHEIX 3HAYCHUH (DyHKITHH.

Tema 5.3 MHTerpan u ero npuMeHeHue ‘ Jlex ‘ 4

IlepBooGpa3sHas u uHTerpas. [IppMeHeHne onpeneIeHHOro HHTErpaja Ui HaX0XK/ISHHS TUIOIAaH
KpHuBoNmHeHHOI Tpanenuu. ®opmyna Hetotona—Jlelioanua. [Ipumepsr npuMeHEeHUs HHTErpaia B
(bu3HKe U TeOMETPUH

Tema 5.3 MHTETpan 1 €ro MpuMEHEHHE ‘ IIp ‘ 6

IepBooOpasuast u uaTerpain. Teopema Herotona—Jlelibuuna. [IpumMeHeHre nHTerpaia K BBIYUCICHUIO
(M3HUECKNX BEITHYUH U TUIOMIAICH.

Pazgen 6. YpaBHeHHUsI H HEpaBEHCTBA 16

Tema 4.1. YpaBHeHHSL. Jlex ‘ 2

VpaBHEHHs U CUCTEMB] ypaBHEeHUH. ParinonanbHsle, HppaquoHalIbHbIE, IOKA3aTE/IbHbIE U
TPUTOHOMETPUYECKHE YPABHEHHUS U CUCTEMBL. PABHOCUIIBHOCTD YPABHEHU, HEPABEHCTB, CUCTEM.
OcHOBHBIE IPHEMBI HX PEHICHHS (Pa3IoKEHNE HA MHOKHTENH, BBEIEHNE HOBBIX HEM3BECTHBIX,
MOJICTaHOBKA, TpadUIecKuil METON).

Tema 4.1. YpaBHeHUS ‘ IIp ‘ 6

Kopuu ypaBueHuii. PasHocunsHoCTh ypaBHeHuil. [IpeoOpa3oBanue ypaBHeHuil. OCHOBHBIC IPHEMBI
pelieHys ypaBHEHUH. Pellienne cucteM ypaBHEHHH.

Tema 4.2. HepaBencrsa. | Jlex ‘ 2

Hepasenctsa. PaninoHanbHbIe, HPpALlMOHANIBHBIE, I0KA3aTEIbHbBIE U TPUTOHOMETPHYECKUE HEPABEHCTRA.
OCHOBHBIE IPHEMBI HX PEIICHMUSL.

Hcnonk3oBaHne cBOWCTB U TpaduKkoB (pyHKIWH NPY peLICHHH ypaBHEHUH H HepaBeHCTB. MeTtoa
uHTepBaioB. M300paskeHne Ha KOOPAMHATHOW TIIOCKOCTA MHOXECTBA PEIICHUN YPaBHEHUH U
HEPaBEHCTB C JByMs IEPEMEHHBIMHU U X CUCTEM.

IIpuknagusie 3agaun [IprMeHeHre MaTEMaTHIECKUX METOIOB IJIsl PEILICHUs COEPKATENbHBIX 3a7a4 U3
PasNUYHBIX 00MacTel HayKH W MpakTHKH. MHTeprperalust pe3yasrara, y4eT pealbHbIX OTpaHuuYCHU.

Tema 4.2. HepaBencraa. Ip 6

PaBHOCHIBHOCTE HEpaBEeHCTB, cucteM. OCHOBHBIE MPHEMBI UX pemerws. Mcnonp3oBanne CBONCTB H
rpauKoB (PYyHKIHH AT peHICHUs ypaBHEHHH 1 HEPaBEHCTB




Pazgen 7. KomOuHaTOpHKA, CTATHCTHKA U TEOPUSI BePOSITHOCTEH 37

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(dumeHToB. Tpeyronsauk [lackas.

Tema 7.1. DiieMeHTBI KOMOMHATOPHUKH. IIp 6

HcTopust pasBuTHA KOMOWHATOPHKH, TEOPUH BEPOSTHOCTEH U CTATUCTUKU U UX POJIb B Pa3IHIHBIX
cepax genoBedeckol xxu3HenesaTenbHoCcTH. [IpaBruna komOnHaropuky. Pemenre koMOMHATOPHBIX
3afga4. Pasmenienus, couetanus u nepecraHoBkd. bunom HeroTtoHa u Tpeyronbauk Ilackamns.
[Ipuknaausie 3aga4u.

Tema 7.2. DneMeHTBI TEOPHHU BEPOSTHOCTEM. Jlex 2

Co0pITHE, BEPOATHOCTH COOBITHSA, CIIOKEHUE M YMHOKEHHE BEpOATHOCTEN. [IoHATHE 0 HE3aBUCHMOCTH
coObITHH. JIcKpeTHas ciydaliHasi BEIMYHHA, 3aKOH ¢ pacrpeneiieHus. YucaoBbie XapaKTepUCTHKA
JIUCKPETHOH chnyvaitHoi BenmnuuHbl. [[oHsATHE O 3aKOHE OONBIINX YHCEIL.

Tema 7.2. DnieMeHTHI TEOPUU BEPOSITHOCTEH. ‘ ITp ‘ 5

Kiraccuaeckoe onpenenenne BEpOATHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOATHOCTEH.
Brruucnenue BepostHocTed. IIprknaaHbie 3aga4u.

Tema 7.3. DiieMeHTEI MATEMAaTUIECKOHA CTATUCTUKU ‘ Jlex ‘ 2

[peacraBnenue gaHHBIX (TaOMUIBI, JHATPAMMEIL, Tpa(HKH), FeHepaTbHas COBOKYITHOCTb, BBIOOPKA,
cpennee apudmMerndeckoe, Menuana. IloraTHe 0 3a1a9ax MaTeMaTHIECKON CTaTHCTHKH.

DK3aMeH ‘ Dk ‘ 18

* - Jlex — nexyuu; Ilp — npaxmuueckue 3auamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmwsie pabomul.

3. YCJOBUA PEAIM3ALIUUA ITPOTI'PAMMBI INCIIUIIJINHBI
3.1. TpeboBaHHsI K MUHMMAJILHOMY MATEPUATBHO-TEXHUYECKOMY 00ecneYeHUI0

Jlnis peanuzanuy nporpamMMbl yaeOHOH JUCIUILIMHBL IIPEyCMOTPEHBI CIIeHUaNbHbIC TOMEICHUS,
MIPUBEICHHBIM B I 6.3 OCHOBHO 00pa30BaTEIbHOI MPOrpaMMBbI CIIEHATHHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuerue OUCYUNIUHDBI

Tun aynuropun OcHauleHne ay1uTOPpUU
Cnenunajiu3upoBanHoe yuedHoe oGopyroBanue, [10 n maTepuanl
AJ15 OCBOEHMSI IHCIMILUIHHBI (IIPH HE0OX0AUMOCTH)




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 UCMOYHUKLL:

1. Mamasa A.A. Maremaruka : YueOHuk. - MockBa: OOO "HaydHo-m31aTeIbCKUi IIEHTP
NH®O®PA-M", 2021. - 544 c. - Tekcr : snextponnsii. - URL: http://znanium.com/catalog/
document?id=367814

2. baspun U. 1. Maremaruka : YueOnuk u npaktukyMm s CIIO. - Mocksa: FOpaiit, 2022. -
616 c - Texcr : anexTponnsrii. - URL: https://urait.ru/bcode/490174

ﬂOl’lOﬂHumeJleble UCMOYHUKU.

3. boromono H. B. IlpakTuueckue 3ausaTHs M0 MareMatuke B 2 4. Yacts 2 : YueOHOe mocodue
Jusa CIIO. - Mocksa: FOpaiit, 2022. - 251 ¢ - Teker : anekrponssid. - URL: https://urait.ru/
bcode/490667

4. Boromorno H. B. Ilpaktudeckne 3ausaTus mo MateMaTtke B 2 4. YacTs 1 : YueOHOE mocobue
Jus CIIO. - Mocksa: FOpait, 2022. - 326 ¢ - Texcr : amexkrporHbid. - URL: https://urait.ru/
bcode/490666

5. Boromonos H. B., Camoiinenko I1. 1. Maremaruka : Yaeonuk st CITO. - Mocksa: HOpaiir,
2022. - 401 c - Texcr : snextponnsii. - 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.




YMmenus:

MIPUMEHATH JI0KA3aTeJIbCTBA U AJITOPUTMBI
penienus, NpoOBOJUTD JOKa3aTeIbHbIE
paccyKIeHHUs B XOJI€ PELLIECHHs 3a1a4;
HCIIOJIB30BaTh T'OTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMBl, B TOM 4HCJIE JUIsl TOUCKA ITyTH
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.

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OlICHKa ONTHMAJIbHOCTH METO/a pEelIeHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE

IIpakTH4ecKui OMBIT:

penieHus CTaHJapTHBIMH IIPHEMAMK
paLMOHATBHBIX U UPPALlHOHAIBHBIX,
[TOKa3aTeJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPHYECKUX YPAaBHEHHUM U
HEPaBEHCTB, HX CUCTEM;

HCIIOJIB30BaHUs FOTOBBIX KOMIIBIOTEPHBIX
MIpOrpaMM IIpU PEIICHUH 3a]1a4.

HaOmrofernue, KOHTpPOJIb TIperojiaBaTelis 3a
NEeSITEIIFHOCTRIO  OOYyYalOIIUXCS, AaHAA3 |
OIleHKa ONTUMAJIBHOCTH METOJa pEeHIeHUs
3aJ1ad, BBITTOJTHEHHUE u 3amuTa
WHAUBUAYAJIbHBIX 3aJaHUN.

5. KOMIIETEHIIUA OBYYAIOHIETI'OCA,

OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

®OPMUPYEMBIE B PE3VYJIBTATE

MMudgp

Pe3yabrarhl (KOMIETEHINN)
OcHoOBHbIE MIOKA3aTeTH Pe3yJIbTATOB MOATOTOBKH

OK 01.

Bei6upartp croco0bl pemreHns 3a/1a4 nNpogeccuoHAIBHOI TesiTeIbHOCTH
NMPHMEHUTEJIbHO K Pa3IHYHBIM KOHTEKCTaM;

3HAaTh:

aKTyaJbHBIN NPO(eCCHOHABHBINA 1 COLUANTBHBII KOHTEKCT, B KOTOPOM IPUXOANUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHUKY MH(OpMALIUK 1 pecypchl U pelieHus 3a1a4 U IIpobiieM B IpodeccHOHaIbHOM 1/
WITH COITMAJIEHOM KOHTEKCTE; aJITOPUTMBI BBIIIONHEHHS PadoT B PO ecCHOHAIBHOM U CMEXHBIX
o0acTsix; MeTobl paboThl B IPO(ECCHOHANIEHON B CMEXKHBIX cepax; CTPYKTYpy ILIaHa U PELICHUs
3a/1a4; TIOPSIIOK OLIEHKH PE3yNbTaTOB PELICHU 3aa4 MPOpEeCCHOHATBHOM IesTENbHOCTH.




YMmeTs:

pacrio3HaBarh 3a7aqy H/UIH MpooieMy B IIpo(ecCHOHAIEHOM H/HITH COLIMAaTbHOM KOHTEKCTE,
aHAITM3UPOBATH 3aa4dy H/HIH TPOOIeMy U BBIACIATE € COCTABHBIE YaCTH; ONPEIEIIATh dTAllbl PELICHUS
3a7a4u; BBIABIATE M A(Q(QEKTUBHO UCKaTh HHPOPMAIHIO, HEOOXOAUMYIO AJIsl PELICHUs 3a1a4H U/ UiIH
MPOOIIEMBI; COCTaBHUTH TUIAH JEHCTBUS; ONPEACIUTE HEOOXOANMBIC PECYPCHI; BIAJICTh aKTyalbHBIMU
MeTOIaMHu paboThl B PO eCCHOHANTBHOM U CMEXKHBIX cdepax; pealn30BaTh COCTABICHHBIN TIJIaH,
OLICHUBATH PE3YIIBTAT U IMOCIEACTBUS CBOMX JCHCTBUI (CAaMOCTOATEIILHO WIIU C TIOMOIIBIO HACTABHUKA).

OK 02 OcyniecTBJISITH ONCK, AHAIN3 H HHTePHPeTaANMI0 HHGOpPMaLuH, He00X0IHMOH
AJISl BBINOJIHEHHS 3a1a4 NPodecCHOHAIBHOM /IesiTeIbHOCTH;

3HaTs:
HOMEHKJIATYypa HH(POPMAIIMOHHBIX HCTOYHHKOB IPUMEHSIEMBIX B MPO(ECCHOHANBHOMN ICATSIbHOCTH,
MPHUEMBI CTPYKTYPHPOBaHUS HHPOpManuu; popMar opopMIICHHS pe3yIETaTOB IMONCKa HH(pOpMAIHy.

Ymers:

OTIpEeEIATh 3aaqH JUTsl TOMCKa WH(OpPMaIu; ONpeaesITh HeoOXOANMbIE HCTOYHHKH WH(pOpMannu;
IIJIAHMPOBATH MPOIIECC MOMCKA; CTPYKTYPHPOBATh NOIydaeMylo HH(POPMALIHMIO; BRIACIATH Hanbonee
3Ha4YNMOE B MepeYHe NH(OPMAIHH; OIEHNBATh MPAKTHYECKYIO 3HAYMMOCTD Pe3yIbTaToB MTOVCKA;
0OpPMIIATE pe3yNbTaThl OUCKA.




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).



