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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO JUCHUININHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUS

KOMIIETeHIIM A

Dopmupyemast
KoMIleTeHusI (¢
yKa3aHueM Ko/a)

OIIK-11. Crocoben
MIPOBOJIUTH
3KCHEPUMEHTHI 110
3aJJaHHOW METOJINKE
1 00paboOTKy UX
pEe3yJbTaTOB;

Kox u HaumeHOBaHHe
HHANKATOPA T10CTHKEHUSI
KOMIIETEeHINMH
OIIK-11.1. 3HaeT OCHOBEI
MaTEeMaTHKH, PU3UKH,
BBIYMCIUTENHHON TEXHUKHU U
MIPOrPaMMHUPOBAHHSL.

OIIK-11.2. Ymeer pemiathb
CTaH/IapTHBIC
npoeCCHOHATBLHBIE 3a/1a4H C
IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U 00111e-
WH)KEHEPHBIX 3HAHUI, METOI0B
MaTEeMaTHYECKOTO aHAIIN3a U
MOJICTTUPOBAHHUSL.

Pe3yabTaTsl 00yueHus no
JUCHUIINHE (MOYJII0)

OO0yuaromuiics T0KEH:
OOyJarommiicst TOJKEH:

3HaTh MPOU3BOAIINE (PYHKIINH,
JTMHEHHBIE OJJTHOPOIHBIC PEKYPPEHTHBIC
COOTHOIIEHUS M METO/bI UX PELICHUS,
JaieiHbIe MHOTOWIECHBI 1 MHOTOUYJICHBI
MOMAIaHUIl; OCHOBHBIE MOHITHUSIX U
oTpeiesieHus: TeOpuu rpados,
crocoObI MpecTaBaeHus rpadoB B
namsati OBM, Metozasl nocTpoeHus
MUHUMAJIBHOTO OCTOBHOTO JIEPEBa,
IIPHIIOKEHUS TEOPUU TPadoB.
OO0yuaromuiicst 10KEH:
OO0yyaromuiicst TOMKeH:

YMeTh HAXOAUTh TPOU3BOISIIYIO
GyHKIUIO A1 3aJaHHOU
MOCJIEIOBATEILHOCTH, peIlaTh
JMHEHHbBIE OJJHOPOIHBIE PEKYPPEHTHBIE
COOTHOIICHHS, COCTABIATH JaJIeHHBIX
MHOTOYJICH U MHOTOYJIEH MO aHHIA;
COCTaBIIATH 110 33JJaHHOMY rpady
MaTpPULIbI CMEKHOCTHU, UHIIUIEHTHOCTH
Y BECOB, a TaKXKe 10 3aJaHHBIM
MaTpuliaM u300paxarh rpad, pemarsb
3a/1a4y O Ha3HAUYCHUSIX U
TPAHCIIOPTHYIO 3a7auy.

OIIK-11.3. Bnaneer HaBBIKAaMU
TEOPETUUECKOTO U
AKCIIEPUMEHTATILHOTO
HCCIEI0BaHUS 00BEKTOB
npodeccnoHanbHOM
JIeSITEILHOCTU.

OOyyJaromuiicst TOMKeH:
OO0yuaromuiicst 10KEH:

BrnaneTh OCHOBHBIMU METOIaMHU
peIICHUA NICPCUNCIUTCIIBHBIX U
KOMOWHATOPHBIX 3a/1a4, METOIaMHU
IIOCTPOCHUA MaTpHUll CMEKHOCTH,
WHIMJICHTHOCTH ¥ BECOB IS
OPHUCHTHPOBAHHOTO U
HEOPHEHTUPOBAHHOTO rpada,
METOJaMH PELIECHNs TPAHCIIOPTHON
3aJ1auu ¥ 3aJla4d O Ha3HAUCHHSIX.

2. lenu 1 MecTO AMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

[lenn n3y4eHus: TUCLUILIAHBL:
1. ®opmupoBanue cuctemMbl (pyHAAMEHTaJIbHBIX 3HAHUN O MOHATUSAX M METOAAX AUCKPETHOMN

MAaTEMAaTHUKH.

2. IlpuobpereHre NPaKTHYECKUX YMEHUW W HABBIKOB, HEOOXOIUMBIX JIS PEIICHHS 3aaad,
BO3HUKAIOIIUX B MPOGECCHOHATHHON AeSITENEHOCTH.
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Hucuumnmna «JlucKpeTHas MaTeMaTHKa» OTHOCHTCSA K 00s3aTenbHOM uacTu, u3ydaercs Ha 1
Kkypce(ax) B 1,2 cemectpe(ax).

HucuunnuHa n3ydaercs Ha 1 kypce B 2 ceMecTpe

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHUIAX C YKAa3aHHEeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHYECKHX YACOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy
of0y4yalommxcs ¢ npenojaanartesemM (10 BUAaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO6mmas TpyI0eMKOCTh (00beM) TUCIUIUIMHBI COCTaBisAeT 3 3a4. ex., 108 aka. u.

Bcero yacos
O0beM TMCUMILINHBI
OuHo-3204Hasi 00yUeHHs

OO0m1ast TpyA0€MKOCTb AUCITUTUTHHBI 108
Y4eOHBIX 9acOB HAa KOHTAKTHYIO PabOTy C Mpero aBaTesiem:

JIEKLIUHA 16

MIPaKTUYECKUX (CEMUHAPCKUX ) 32

apyrue Gpopmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIIb (BKITFOYAs YaChl TOATOTOBKH):

3ayer
Y4eOHBIX 9YacOB Ha CAMOCTOSATEIbHYI0 paboTy obydaromuxcs (CP) 59,8

DopMbl KOHTPOJIS CemecTpsl

3a4€CT

2

4. Conep:xkanue TUCHUIIHHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX Yacax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
CAMOCTOSITEJILHYI0O PaboTy
00y4YalIUXCS M TPYAOEMKOCTh (B

Ne HaumenoBanue pasaesa / TeMbl
n/n AUCHMIIUHBI Hacax)
KonTakTHas padora ¢
npenogaBarTesieM Cp
Jlek IIp/Cem Jlao
4.2  OCTOBHBIE JIEPEBbSI. 2 2 0 2
4.3 TpaHCIIOPTHBIE CETH. 0 2 0 1,8
2.2 bunom HrerotoHa. bBuHOMUanbHbIe 2 2 0 4
ko3 uureHTsl. PekyppeHTHbIe
COOTHOIIEHUS. MeTOoIbl penieHus
PEKYPPEHTHBIX COOTHOIICHUI.
2.4 TlpousBoasmue GyHKIMU. JInHEeiiHbIC 0 2 0 4
OJTHOPOJIHBIE PEKYPPEHTHBIE COOTHOIICHHSI.
Perienue pekyppeHTHBIX COOTHOIIEHUI ¢
WCTIOJIh30BaHUEM MPOU3BOISIIECH (DYHKITHH.
3 | DaeMeHTHI MATEMATHYECKOM JIOTHKH 4 8 0 16
3.1 Dnemenrapusie GpyHkiuu. CocTaBieHue 2 2 0 4
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dhopmys o TaOIUYHBIM 3HAYCHHUSIM
byHKIUH
3.2 JIu3BbIOHKTHUBHBIE U KOHBIOKTHBHBIE 2 2 0 4
HOpMaltbHBIE popMmbl. [logcTaHOBKH 1
Cynepro3uius 0yneBbIX (yHKIIUHA.
3.3 3awmbikanue cuctemsl pynkuuii. [lomHoTta 0 2 0 4
cucteMbl pyHKIUA. bazuc.
3.4  3aMKHYTBIC KJIACCHI OYJIEBBIX (PYHKITUH. 0 2 0 4
Teopema Ilocra.
4  Teopus rpagos 4 8 0 7,8
4.1 OcHOBHBIE MTOHATHS TEOPHH TpadoB. 2 2 0 4
[IpencraBnenws rpados.
2.1 TIlpaBuna cymMmbl U Tpou3BeaeHus. Bribopka. 2 2 0 4
Pasmenienusi, mepectaHOBKH, coYeTaHUs 0e3
MOBTOPEHUH U C TOBTOPECHUSIMHU.
2 | Komb0unatopuka 4 8 0 16
1.3 | lekapToBO Mpou3BeIcHHE MHOXKECTB. 2 2 0 6
OTHo1IeHUS.
4.4 Jluametp, paAnycC U LIGHTPHI Tpada. 0 2 0 0
2.3  UYwucna ®ubonayun. Pexyppenrnas 0 2 0 4
dopmyia. Perienue peKyppeHTHOTO
COOTHOIIEHUS I yrcen PudoHayyn.
1 | DiaemMeHTHI TEOPHH MHOKECTB 4 8 0 20
1.1 MmuoxectBa. Bxirrouenue u 2 2 0 6
MPUHAIISKHOCTh. Orepanun HaJ
MHOXeCTBaMHU. MeTO]] BKITFOUEHHS U
UCKJTFOYCHUSI.
1.2 CrocoObl 3a7aHus MHOYKECTB 0 2 0 6
1.4  CnenuanbHble OWHAPHBIE OTHOIICHUS. 0 2 0 2
OyHKIUU
HTtoro 16 32 0 59,8

4.2. Conep:xaHue TUCHMILINHBI, CTPYKTYPUPOBAHHOE MO pa3jiesiaM (TeMam)

Kypc JIeKnMOHHBIX 3aHATHI

Ne HaumenoBanue pasnesia / TeMbl Conep:xanue
AUCHHUIINHBI
4.2  OcTOBHBIE J€pPEBBSI. Mapuipyrtel. Lenu, nuxisl. CBA3HOCTS.
PaccrosiHne Mex1y BeplIMHaAMHU, LIEHTD.
HepeBbsi. O6x01bI rpadoB.

2.2  bunom HetoroHa. bBuHOMuansHele Coueranusa. CoueTaHus C IOBTOPEHUSMH.
koa¢dunmeHTsl. PexyppeHTHbBIE bunomunaneuble ko3 unnentsl. CBoiicTBa
COOTHOIIEHHS. MeToAbI peleHus OMHOMMHAIBHBIX K03 umentos. [IpuHuun
PEKYPPEHTHBIX COOTHOIIECHUIA. BKJIFOUEHHUS U UCKITIOYEHUSI.

3  DJeMeHTbhI MATEMATHYECKOM JIOTHKH

3.1 DOnemenrapublie pyHkiun. Cocrapaenne ~ DyHkuuu anreOpsl Joruku. CyliecTBEHHbBIE U
(dbopMyI1 IO TaOIUYHBIM 3HAYEHUSM (uKTUBHBIE IEpeMeHHbIe. byneBbl QyHKIIMM OT
byHKIMi OJIHOM M OT IBYX II€PEMEHHBIX. Peanusanus

¢dbyHKIUE hopMynIamu.

3.2 JIn3bIOHKTHBHBIC 1 KOHBIOKTHBHEIE Hopmanehnsie popmsl. Pasznoxkenune 0yneBbix

HOPMaAJIbHLIC (I)OPMBI. IloacTanoBKku U

Cyneprno3unus OyneBbIX (HyHKIUH.

¢yHkuuit no nepemeHHbIM. CoBepIlIeHHbIE
HOpMasbHbIe (OpMbl. MUHUMAaNbHbBIE



| IM3BIOHKTHBHBIE (DOPMBI.

4 | Teopus rpagon

4.1  OCHOBHBIC MTOHATHS TEOPHH rpadoB. OcHogHble onpeaenenus. Oprpadswi,

[IpencraBnenus rpagos.. niceBorpadsl, MynsTurpadst. 13omoppuzm
rpadoB. Buasl rpados. Jlemma o
PYKOIOXKATHSAX.

2.1  TlpaBuna cyMMbI U IPOU3BEACHUS. Kombunatopusie konpurypamuu. [IpaBuna
Bri6opka. Pazmernienus, nepectaHoBKY, | CIIOXEHUS U ITpou3BeneHus. Pa3mernienus.
codyeTaHus 0€3 NOBTOPEHHIA U C Pasmemenus ¢ nosropenusamu. [lepecraHoBku.
MTOBTOPEHUSIMHU. WNuBepcun.

2 KomoOunaTtopuka
1.3 JlekapToBO MpOU3BEICHHE MHOXKECTB. YnopsinoueHHble mapsl. buHapHbIe OTHOIIEHUS.
OTHOIIEHUS. Kommosunusa orHomennii. OTHOILIEHNE
nopsiika. BrionHe ynopsiioueHHbIe MHOXKECTBA.
1 DuaeMeHTHI TEOPUM MHOKECTB
1.1 MmuoxectBa. Bkimtouenue u MHoxecTBa. 31aHue MHOXECTB. Anredpa

MPUHAICKHOCTL. Onieparuy Haj
MHOeCTBaMU. MeTo/ BKIIOUEHUS U
HUCKIIOYEHUS.

IIOAMHOXKECCTB. MOIJ_IHOCTL MHOXXCCTBA.
Onepaupm HaJa MHOXXECTBaAMU U UX CBOMCTBA.
3a,[[aHI/IC MHOKCCTBA Ha KOMIIBIXOTCPC.

Kypc npaktudecknx/ceMUHapCKUX 3aHATHI

Ne HaumenoBanue pasgesia / TeMbl Coaepixanue
AUCHHUILIMHBI

4.2  OcTOBHBIE JIEPEBBSI. 3aJa4uM Ha BbIIEICHUE MapIIPYTOB, LIETIEH,
LUKJIOB, YZIOBJIETBOPSIOLIUX SIBHO
c(OpMyYIHPOBAHHBIM CBOWCTBAM. peaIH3aLysl
JIITOPUTMOB TIOMCKA 10 JIEPEBY.

4.3  TpaHCHIOPTHBIE CETH. 3aiaui Ha OCHOBHBIE ITOHATHUS TEOPUH CETEH.
HaxoxzaeHus MUHIMaIbHOTO paspesa U
MaKCHMaJIbHOTO ITOTOKAa Ha KOHKPETHBIX rpadax.

2.2  bunom HeioroHa. BuHomuansHbIe Beluncrnenne coueTaHui U COYETaHUM C
kod(ppurmentrl. PexyppeHnTHbie noBroperreM. Haxoxaenune ko3¢pHuineHTon
COOTHOILIEHUS. METO/IbI pelICHHUs 6unoma Hpl0TOHA, y10BIETBOPSIOLINX
PEKYPPEHTHBIX COOTHOIIEHUH. crenuranabHbIM TpeboBaHusAM. CriocoOb!

JI0Ka3aTeNbCTBA TOXK/IECTB HA ONHOMUHAJIBHBIE
K03 (DULIUEHTHI.

2.4 | TlpomsBomsme pyakiun. JInneitneie  Bo3BparHbie mocienoBatensHOCTH. [locTpoeHue
OJIHOPOJHBIE PEKYPPEHTHBIE XapaKTepUCTHUECKOro MHorouwieHa. CocraBieHne
cooTHouleHus. Pemenue (dhopMmyibl ob1iero wieHa. Psaasl Maknopena kak
PEKYPPEHTHBIX COOTHOIIEHUH C MIPOU3BOAAIINE (DYHKIIMH.

HCIIOJIb30BaHUEM MTPOU3BOIALIEN
GyHKIHM.
3 DJeMeHTHI MATEMATHYECKOMH JIOTHKH

3.1 DnemeHTtapHble QYHKIHH. OyHKIUYN anreOpsl JOrvky. BeisiBienue
CocraBnenue ¢GopMyll O TAOJIUYHBIM = CYHIECTBEHHBIX U (DUKTUBHBIX IEPEMEHHBIX B
3HA4YEeHUsIM (PYHKUIUH KOHKPETHBIX ciydasx. Peanuszanus OyneBbix

¢byHKIMH popmyaamu.

3.2 JIn3bIOHKTUBHBIC 1 KOHBIOKTHBHEIC Haxoxzaenne HopMaibHBIX GOpM OyIIeBbIX
HOopMasibHbIE popMBl. [ToficTaHOBKM M (PYHKLMH, 3aJaHHBIX PA3TMYHBIMUA CIIOCOOAMH.
Cyrneprno3unus OyneBbIX (GyHKIUH. Munumu3anus AU3bIOHKTUBHBIX (QOPM.

HaxoxxaeHne cokpaiieHHbIX (popM.
3.3  3ampIkaHUe CUCTEMBI (DYHKITHIA. [ToxcranoBkY U cynepno3unuu GyHKIUN B
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[TonHoTa cucrems! hyHkmii. basuc.

KOHKPETHBIX IPUMEPAX. 3aMbIKAHUE CUCTEMBI
(GYHKIIUI Ha KOHKPETHBIX MPUMEPAX.

3.4  3aMKHYTBIE KJIacChl OYIIEeBBIX Jloka3aTesnbCTBO MOHOTOHHOCTH, TMHEWHOCTH
¢bynkumii. Teopema Ilocra. ¢dbynkuwmii. [ToctpoeHne caMoBONCTBEHHON
¢yHKIMU. 3aMBbIKaHUE KOHKPETHOM CUCTEMBI
OyJneBbIX (PYHKITUH.
4 | Teopus rpagon

4.1  OcHOBHbIE MOHATHUS TEOPUU TpadoB. 3asaun Ha OCBOCHHE OCHOBHBIX MOHATHI TEOPUU

[IpencraBnenwus rpados. rpadoB. CocraBnenue rpad)oB 10 ONMUCAHUIM
MPAKTUYECKUX OTHOLICHUN. IPUMEHEHNE TEOPHUH
rpadoB K pelICHUIO TUMIOBBIX 3ajad.

2.1  TlpaBuna cyMMbI U IPOU3BEACHUSI. [IpumeneHnue nmpaBuil CyMMbI ¥ IIPOU3BEICHUS
Bri6opka. Pazmemienus, MIPH MOACYETE YUCIIa BHIOOPOK B KOHKPETHBIX
NEPEeCTaHOBKHU, COUETaHHs 0e3 ciyyasix. Pasnuunbie popMymupoBKHY 3a1a4 HA
ITOBTOPEHUI U C TIOBTOPEHUSIMU. BBIYMCIICHHE PA3MEIIECHHI, IEPECTaHOBOK,

COYETaHUM.
2 KomoOunaTtopuka

1.3 JlexapTOBO MpOU3BEICHUE MHOXKECTB. = YTOPSIOUYECHHBIE MMaphl. 3a7aHie OMHAPHBIX

OTtHo1ueHus. OTHOIIEHUN B KOHKPETHBIX CIy4asiX U U3y4EeHUE
nx cBOMCTB. [locTpoeHre OTHOIIEHHU,
o0JaaouX 3a1aHHbIMA CBONCTBAMU.

4.4 Jluametp, paanyc U LEHTpPHI Ipada. UYucna rpaga. Juamertp, paguyc. Haxoxnenue

LIEHTPa KOHKPETHBIX rpadoB. Pemenue
MPAKTUYECKUX 3a/1a4, TPUBOASIIINX K
HaXO0XIACHUIO IIeHTpa rpada.

2.3  Yucna ®ubonauuu. Pexyppenrnas [IpuMepsl peKyppEeHTHBIX COOTHOILIEHUM.
¢dopmyna. Pemenne pekyppeHTHOTO [Toctpoenue hopmyibl 001IETO WieHA
cooTHoieHus A yncen PubOoHayuu. MOCIEA0BATENBHOCTH, 3aIaHHON PEKYPPEHTHBIM

COOTHOILIECHHUEM.
1 DjaeMeHTHI TEOPUH MHOXKECTB

1.1 MmuoxectBa. Britouenue u OnemMeHThl U1 MHOXKecTBa. CpaBHEHNE MHOXKECTB B
MPUHAIEKHOCTh. Onepanuu Haj KOHKpETHBIX ciydyasx. Onepauuu Haj
MHOXecTBaMHU. MeToJ] BKIIoUeHUst 1 MHOkecTBaMH. CriocoObl 10Ka3aTeIbCTB CBOMCTB.
UCKJTIOYEHHUSI.

1.2 CrocoObl 3a1aHUS] MHOYKECTB Paznuunble npuMeEpHI 3a/1aHNs. MHOYKECTB U €r0

MOAMHOKECTB B IPAKTUYECKUX 3aJa4ax. 3alaHue
MHO>KECTBA B KOIIBIOTEPE.
1.4 CnenuanbHble OuHapHble oTHoeHUs.  [Ipumepsl 3xkBUBaieHTHOCTH. OnpeneneHue

OyHKIUU

MOIIIHOCTH MHOXeCTBA. M3ydeHue crenuanbHbIX
KOHCTPYKIUH, UCITOJIB3YEMBIX IIPH YCTAaHOBJICHUHU
B3aMMHO OJTHO3HAYHOI'O COOTBETCTBUS MEXKIY
MHOECTBaMHU.



