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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

HemsmMu w  3agayamMud  OCBOCHMS  y4eOHOW  JUCHUIUIMHBI  (MOIYJIs)
«MareMaTuka SIBISIOTCS:

- 3aKjajJKa MaTeMaTHYeCKOoro (yHIaMEHTa KaK CpeIACTBAa HW3YYCHHS
OKPYKAOIIEr0 MUpa JUIsl YCIEIIHOTO OCBOCHUS JUCLUIIIMH €CTECTBEHHOHAYYHOIO
U TIpohe€CCUOHAIIBHOTO IUKJIOB;

- TIOJy4Y€HUE CTYJCHTaMHU OCHOB TEOPETUYECKUX 3HAHUM W MPHUKIATHBIX
HaBBIKOB IPUMEHEHUSI MATEMATUUYECKUX METOAOB U MOJIEIIEH;

- TIOJATOTOBKA K MCIIOJIb30BAHUIO 3THX METOJIOB /I pa3pabOTKU U MPUHSATHUS
() PEKTUBHBIX OPraHU3AIMOHHBIX U YIIPABICHYECKUX PEIICHUT;

- pa3BUTHE JIOTUYECKOTO MBIIIUICHUS U MOBBIIICHUE OOIIETO YPOBHS KYJIbTYPhI
CTYACHTOB.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O TUCUUILIUHE (MOJYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIHUIUIUHE (MOIYIIIO):

OIIK-1 - Cnoco0OeH NpUMEHATh €CTECTBEHHOHAYUHbIE M OOIEUHKEHEPHBIE
3HaHUS, METOJbl MaTEMATUUYECKOI0 aHAJIU3a U MOJEITUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIBFHOTO UCCIIEIOBAHUS B MPOPECCHOHATBHON ACSITEIFHOCTH;

YK-1 - CnocobeH ocymecTBIsTh MOHUCK, KPUTHYECKUI aHaau3 U CHHTE3
uHGOpMaIUH, MPUMEHSITH CHCTEMHBIN MOAXO0/ JUIA PEIICHUs TOCTABIICHHBIX 3a/ad.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HaTh.:

OcCHOBHBIC TIOHATHS, COJCpPKAHUE YTBEPKIACHUNW U CICACTBUH U3 HUX,
UCITOJIB3YEMBIX JII O0OOCHOBaHWS BBIOMpPAEMBIX MaTEMaTHYECKUX METOJIOB
pelieHus 3a1a4 yIpaBIcHUsI.

YMerh:
[IpuMeHATh TOMyYEHHBIE 3HAHUS IO JUCHUIUIMHE TPH aHAIW3e CIO0COO0B
pEIIEHUS TTOCTABJICHHBIX 3a]1a4.

Baajners:

HaBbikamMy  pemieHusi OCHOBHBIX — 3aJla4  MAaT€MaTH4YECKOro  aHaJIN3a;
CIIOCOOHOCTBIO TMPOU3ZBOAUTH CAaMOCTOSITEIBHBIM BBHIOOP METOJAOB U CIOCOOOB
pelIeHus.

3. O6beM AUCIUTIIUHBI (MOTYJIs).



3.1. O0uias Tpy10eMKOCTb JTUCHUTUIUHBI (MOYJIA).

OO6mast TpyAOEMKOCTh AUCHUIUIMHBL (Moaynsi) coctaBisger 11 3.e. (396
akaJeMHYeCKHUX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss C  IeJarorMyecKuMu  paOOTHUKaMH U (WJIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonmuectBo yacoB

Tun yyeOHBIX 3aHATUN Cemectp
Bcero

Nel Ne2 Ne3 Ne4
KOHTaKUTHaﬂ paboTa mpy NPOBEACHUH YISOHBIX 994 64 64 64 39
3aHATHH (BCEro):
B ToM uucne:
3aHATHS JEKIIMOHHOTO TUTIA 112 32 32 32 16
3aHATUSL CEMUHAPCKOIO TUIIA 112 32 32 32 16

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0O0y4aromuxcsi ¢
NeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aliu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TPH  MPOBEICHUU
IPOMEKYTOUHOM aTTeCTallMu cocTaBiiAeT 172 akageMuyeckux yaca (0B).

3.4. Ilpu oOyueHuu Mo UHIMBUYaJbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0y4Y€HHUU, 00bEM NUCIMIUIMHBI (MOJYJIS) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaroIIMXcs, a Takke B Gopme
KOHTaKTHOM paboThl OOyYaronmuxcsi ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JMIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTeIbHON MpOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEKYTOUHOU aTTECTAIINH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
n/m

1 |DnemeHTHI TMHEWHON anreOphl.
ITonsitue matpunsl. JelictBust Haa Matpunamu. Onpenenurean n-Horo nopsjaka. Ceoictea. Beuncienue

onpe,uenMTenei/i Nn-HOT'O MopAAKa.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
2 |DneMeHThI TMHEHHO! anreOpsbl.
Panr maTpunel. Penienue cucteM ypaBHEHUM.
3 |DJIeMEeHTBl BEKTOPHOM aireOpshl.
IMonsiTue Bektopa. [eitcTBus Hax BekTopamu. IIpoekius BekTopa Ha ock. Hampasisrolue KOCHHYCHI.
4 |DnmeMeHThI BEKTOPHOM anreOpbl.
CxaJsipHOe IpOM3BeACHHE BEKTOPOB. BexTopHOE nponsBeieHne. CMEIIaHHOE NPOU3BEICHHE BEKTOPOB.
5 |BBenenue B aHanu3.YucinoBble MHOKECTBA.
HarypanbHble, nemnble, pallioHAIbHbIE H 1eHCTBUTENBHBIC YUCIa.
6 BBeI[eHI/IC B aHanu3. KoMiiekcHbIe ynca.
KoMmiekcHble uncia u aeiictBus ¢ Humu. M300paxeHne KOMIUICKCHBIX YHCEI Ha IIOCKOCTH. Moyb 1
apryMeHT KOMIUIEKCHOTO 4ucia. AnreOpandeckas U TPUTOHOMeTpUUYecKast (JOpMbI KOMIUIEKCHOTO YHCIIA.
ITokazarenbHas popma KoMILIEKCHOTO uncia. @opmyia Ditnepa. KopHr U3 KOMITIEKCHBIX YHCEIL.
7 |IIpenen pyHKIMU.
Honsarue dpynkun. CoiictBa. CrioxkHast, oOpatHas GpyHkmus. [Torstue mocnenoarensHOCTH. [Ipenen
HOCTICI0BATEIHHOCTH.
8 |IIpenen dpyHKIMM.
Ipenen Gpyukiuu (npeaen GyHKIUH B TOYKE; OJHOCTOPOHHUE MPEAEbI; npeaes QyHKIIMA B OCCKOHEYHOCTH;
OeckoHeuHO OosbInast (QyHKIU)
9 |llpenen ¢pyHkUU
BeckoHevHO Malible YHKIUH.
PackpriTue HeonpenenenHoctei. [1epBblid 1 BTOpOit 3aMedaTenbHbIe Ipeaeibl. DKBUBAJICHTHBIC OECKOHEYHO
Mauble (yHKINH.
10 (Ilpemen GpyHKIMH.
HenpepbiBaocts GyHnkunu. Touku paspsiBa.
11 |ducddepenuunanbHoe ucuucieHue GyHKIUU OHOW NEPEMEHHOIA.
ITonsaTue mpousBoaHON GyHKINN. MexaHN4eCcKUil M TeOMETPHUUECKUIl CMBICH TPON3BOIHON. Tabmmia
npou3BoHbIX. [IpaBuiia BEIUMCICHUS TPOM3BOAHBIX. [Ipon3BoaHas cnoxuol GpyHkumu. nddepeniman
¢$yHKINH.
12 | duddepeHnmanbHoe UCUHCIICHUE PYHKIIMHA OTHON TIEpEMEHHOM.
[IprMeHeHMe IepBOM IPOU3BOTHON K UCCIICIOBAHUIO (DYHKIIHH.
13 |ducddepenuunanbHoe ucuucieHue GyHKIUN OAHOM epeMeHHOH.
[TpumeHeHne BTOPOH MPOM3BOIHOM K UCCIEOBAHUIO (DYHKIMNA. ACUMITOTHI rpauka QyHKIHHA.
OO6mas cxema uccienoBaHus GyHKIIMH ¢ TOMOIIHIO IPOU3BOIHOH.
14 |\IuddepenumanbHoe ucuucieHue GyHKIUH IBYX MEPEMEHHBIX.
[NoHsiTHE PYHKIUK HECKOIBKHX MepeMeHHbIX. O0IacTh OnpeIeNeH s, Mpeiesl i HEIPEPHIBHOCTD (BYHKILIUH
HECKOJIBKUX MepeMeHHbIX. HaxoxxaeHrne Mpou3BOAHBIX OT (DYHKINH HECKOIBKUX MEPEMEHHBIX
15 |duddepenunanbHoe ncUUcIeHUE PYHKIIMH JBYX NEPEMEHHBIX.
[onuenii nuddepennuan pynkuun. [Ipumenenne noxHoro auddepenyana K NpToIMKEHHBIM
BBIYMCJICHHUSM.
KacaTenpHas IIIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH.
16 |duddepenuunanbHoe ucuucieHue GyHKIUHN IBYX EPEMEHHBIX.
TTonnerit nuddepennman hynknuu. [Ipumenenue momHoro aAuddepennrana K mpTOIUKSHHBIM
BBIYMCIICHHSM.
KacatesnpHast III0CKOCTh U HOPMaJlb K IIOBEPXHOCTU. DKCTPeMyM (YHKLHH ABYX MEPEMECHHBIX.
17 |OmnpeneneHHbIN U HEONPEIEIECHHbIN HHTETPAJIbL.

OnpeneneHus NepBoOOpa3HON (HYHKIIMU U HEOMPECICHHOTO nHTerpaia. OCHOBHBIC CBOMCTBA
HEOIpeeICHHOTO HHTeTpaja. Tabnuia OCHOBHBIX HHTETpasioB. HemocpeacTBeHHoe HHTETpHpoBaHne. MeTox
MOJCTaHOBKHU. MeTox MHTETPUPOBAHUS IO YACTSIM.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE
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18 |OmnpeneneHHbIH U HEOTPEACTICHHBI HHTETPAIBI.
Paznoxenue paHHOHaJ'ILHOfI (l)yHKHI/II/I Ha 3JICMCHTAapPHBIC Z[pO6I/I, HUHTETrPpUPOBAHUEC PALTMOHAIBHBIX )1p06el71.
19 |OnpeneneHHBIN 1 HEONIPEACICHHBI HHTETPAJIBI.
WHTerpupoBanue HppannoHaIBHBIX QyHKIMH. MHTErpupoBaHne TPUTOHOMETPUUECKUX (DYHKLUI.
20 |OnpenenceHHBIN U HEONPEACTICHHBIN HHTETPAIL.
3amaun, MIPUBOLISIINE K MMOHATHIO OMPEICIICHHOTO HHTerpasa. [IoHATHE U CBOHCTBA OIIpeNeIeHHOTO
UHTETpasia. Bpuncienyre onpeeneHHoro HHTerpaia.
21 |OnpeneHHBIN U HEOTIPEICICHHBIA HHTETPAJIbI.
TTonsiTe HECOOCTBEHHOTO HUHTETpaJia. HpI/I3HaK CXOIHUMOCTH HECOOCTBEHHBIX HUHTErpaJioB.
Brrurciienue mionaau miockux Quryp.
22 |JIBOiHOI MHTETpAJL.
[TonsiTue nBoitHOTrO MHTErpana. CBoiicTBa. Briuncienue nBoWHOro UHTErpaia. PaccraHoBka npesenon
HUHTCTPUPOBAHMS. I[BOﬁHBIe HWHTCTPAJIbI B ITIOJISIPHBIX KOOpAWHATAX.
23 |/IBoitHOI WHTETpAJL.
IIpunoxxeHnue JBOMHOIO UHTErpaa.
24  (YucnoBble psIbL.
YucnoBoi psiisl (OCHOBHBIE IOHATHS, P T€OMETPUIECKOil mporpeccun, He0OXOAUMBINA IPU3HAK
CXOJMMOCTH YHUCIIOBOTO Psijia, TAPMOHUUYECKUHN PSNI).
25 (YucnoBbie psIbL.
[Ipm3HAKH CXOAUMOCTH 3HAKOIIOJIOKHUTEIBHEIX psinoB. [Ipu3nak cpaBHeHms [Ipm3nak Jamambepa [IpuzHak
Kommu (paagnkanbHBIN, HHTETPATBHBIN).
26 [YucioBbIe psAIBbL.
3HaKOHCpeMeHHLIG PAABL U 3BHAKOUCPEAYOIIUECS PAAbI
27 |DyHKIMOHATBHBIC PSIBL.
CTCHCHHBIe pAABL. CXOI[I/IMOCTI) CTCIICHHBIX PAOOB.
28 |DyHKIIMOHATBHBIC PSIBL.
PasnoxeHne GyHKINU B CTETICHHBIC PSIBL.
29 |DyHKIIMOHAIBHBIC PSIBL.
Psnp1 Oypee.
30 |DyHKIIMOHATBHBIC PSIBL.
Paznoxenue Gpynkunu B psag Oypee.
31 |DyHKIMOHATBHBIC PSIBIL.
Paznoxenue gpynkunu B psag Oypee.
32 |OyHKIMOHAJBHBIE PSIJIbIL.
KommekcHast popma psina Dypee.
33 |OyHKIMOHATBHBIE PSIJIbL.
Murerpan @ypee.
34 |DyHKIIMOHATBHBIC PSIBL.
HNurerpan @ypee
35 |duddepennnanbabie ypaBHEHHUS.
O6IIII/IC CBCACHUS O ,HI/Iq)(i)CpCHIII/IaHBHI)IX YpaBHCHUAX (OCHOBHI)IC MOHATHA; 3aJa4, NPUBOAAIIHNC K TOHATUIO
HI/I(I). ypaBHCHHﬁ).L[I/I(i)(l)epeHHI/IaﬂbHLIC YpaBHCHUSA C pasaAC/IAOIMMU IEPEMEHHBIMU
36 |duddepennnanbabie ypaBHEHHUS.
OnHoponHbie AuddepeHnranbHble ypaBHeHUs. JInHelHbIe ypaBHEHWSI.
37 |Auddepenunanbupie ypaBHEHHUS.

Ionstne muddepeHnraIbHbIX ypaBHEHNH BRICIINX MOPSAAKOB. THIIBI ypaBHEHHUH BBICIIUX MTOPSIAKOB,
JIOITYCKAOIUX TOHIKEHUE MOPSAKA.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE
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38 |duddepenunanbupie ypaBHEHHUS.
Jluneiinple ogHOpOAHBIE MU depeHIranbHble ypaBHEHHS BTOPOTo HOPSIKa C TOCTOSHHBIMA
k03¢ dpuLneHTaMu.
39 |duddepennuanbubie ypaBHECHUS.
Heonnopoansle nuHeiHbIe tudQepeHranbHble YpaBHEHHS € TOCTOSHHBIMU KOdQdUIIeHTaMu.
40 |CnygaitHble COOBITHS.
[onsarue caygaitHoro coowrTs. [IpocTpancTBO 3MeMeHTapHBIX COOBITHH. COoCTaBHBIE COOBITHS, IEHCTBHSA
HaJ COOBITHSIMH. AnreOpa COOBITHIA Kak 0Ha U3 HHTepHpeTannii anreopsr byms. [{narpamver Bernna.
Knaccuueckoe, cTaTHCTHIECKOE 1 TEOMETPUUECKOE ONpeeNIeHne BeposiTHOCTH. [1oHsATHE 00
AKCHOMAaTHYECKOM OIpEeIeIeHUH BEPOSTHOCTH.
41 |CayyaiiHble COOBITHS.
OCHOBHBIE KOMOWHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MeEIlleHNUs1, COYeTaHus1, pa3ouenus. Mcmnonp3oBanue
METOJI0B KOMOMHATOPHKH B TEOPHU BEPOSITHOCTEH.
42 |CnydgaifHble COOBITHS
TeopeMmbl CIIOKEHNS U YMHO)KEHHS BEPOATHOCTEH. Y ClI0OBHAS BEpOATHOCTh. POpMyIia MOTHON BEPOATHOCTH U
thopmyna baiteca. @opmyna beprymmm.
43 |CayyaiiHble COOBITHS.
JlokanbHas 1 uHTErpanbHas TeopeMsbl Jlammaca. OTKIOHEHHE OTHOCUTEIHHON YaCTOTHI OT MOCTOSTHHOM
BEPOSITHOCTH B HE3ABUCUMBIX HCIBITAHUSIX.
44 |CnyuiiHble BEJTMYUHBI.
[MonsTne 06 omHOMEpHOH ciy4aiiHON BennunHe. [IFCKpeTHBIE CTydaliHble BETHINHBL. 3aKOH paclpeIeIeHus
JIUCKPETHOM cilydaiiHOHN BennuuHbl. OyHKIMA pacnpeesieHus U €€ CBOMCTBaA.
45 |Cny4aifHble BETUYUHBI.
46 |CnyvaifHble BETMUUHBI.
HenpepriBHble cilydaiinble Beau4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUSI U €€ CBOMCTBA.
47 |CnyyaifHble BETMYUHBI.
48 |CnygaifHble BETMUUHBI.
YncnoBble XapaKTEPUCTUKH CIIyJaiHBIX BEJIMUUH (MaTeMaTHIECKOE OXKHIAHUE, TUCTIEPCHs], CpeTHEe
KBa/IpaTHUECKOE OTKJIOHEHUE, HaYaJIbHbIE U [ICHTPAJIbHBIE MOMEHTBI, MOJIa, MeJInaHa, KO3 HUINEHTHI
aCHMMETPHH U HKCIIECCa) U UX CBOHCTBA.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
/m TemaTuka MPAKTUYCCKUX 3aHATHH/ KpaTKoO€ COACPIKAHUC
1 |[DnemeHTHI TMHEHHOMN anreOpsl
Ionstne marpuisl. JleficTBusa Hax MatpunaMu. OnpenenuTens n-Horo nopsaka. CoiicTa. Beruncnenne
OTIpeZIeTUTEIICH N-HOTO MOPSIIKA.
2 |DneMeHTHI TMHEHHO! anreOphl.
Panr MaTpuipl. Pemenne cucteM ypaBHEHHH.
3 |DnemMeHT BEKTOpHOM anreOpsl.
Tlonstue Bextopa. JelictBus Haa Bektopamu. [Ipoekius BekTopa Ha ock. Hampagsistoire KOCUHYChI
4 |D7eMeHTHI BEeKTOPHOU anreOpshl.
CkansipHOE IIPON3BEICHIE BEKTOPOB. BexTopHOE nmponssenenne. CMemaHHOE IPOU3BEACHUE BEKTOPOB.
5 |BBenenune B ananmus.YnciaoBble MHOXKECTBA.

HaTypaJ'II)HI)IC, 1ECJIbIC, pallTUOHAJIBHBIC U HeﬁCTBHTGHLHbIG qucia.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

BBenenue B ananms.

KOMHJ’IGKCHLIC qucia u ﬂeﬁCTBHH C HUMMU. I/I306pa>KeHMe KOMIIJICKCHBIX YHUCCJI HA ITJIOCKOCTH. MOL[yJ'II) nu
APTYMCHT KOMIIJICKCHOI'O YHUCJia. Anre6panqec1<aﬁ U TPUTOHOMETPUYECCKaA (l)OpMI)I KOMIIJICKCHOI'O YucCJia.
IToka3arenbpHas (bopMa KOMIIJICKCHOT'O YHCJia. CDopMyna 3171J1epa. KOpHI/I N3 KOMIIJICKCHBIX YUCCJI.

[Ipenen hyHkmm.
Honsarue pynkun. CoiictBa. CrioxkHast, oOpatHas Gpynkmus. [Torstue mocnenosarensHoCcTH. [Ipenen
HOCIIeI0BATEIBHOCTH.

[penen pynkmmm.
Ipenen ¢pyakunu (penen GyHKIUN B TOYKE; OTHOCTOPOHHHE IPEAesl; Ipeaen GpyHKI B 66CKOHEYHOCTH;
OeckoHeuHO OombIIast GYHKIHS).

[Tpenen pynkumm.

beckoHeuHo Manblie GyHKIMN

PackpriTre HeonpenenenHocTel. [IepBblii n BTOpoii 3aMedaTeNbHbIE Tpeielibl. DKBUBaJICHTHbIE OECKOHEYHO
Mauble (yHKINH.

10

[Ipenen pyHkuMM OAHOM EPEMEHHOM.
HenpepreHOCTh pyHKINH. ToUkH pa3priBa.

11

[TpousBoaHast GyHKIIMN OAHON IEPEMEHHOI.

[MonsTue nmpousBoaHON GyHKIIMK. MeXaHUYECKUH U TeOMETPUYECKHI CMBICI IPOn3BOIHOM. Tabmuna
MPOU3BOIHBIX. [IpaBuiia BEIYUCICHHS IPOM3BOAHBIX. [Ipon3BogHas ciioxkHoM GyHkuu. Juddepernnan
GyHKIHH.

12

[IpousBoaHas GyHKINU OAHOM IMEPEMEHHON.
[IprmMeHeHme IepBOH IPOM3BOTHON K MCCIICIOBAHUIO (DYHKIIHHA.

13

[Ipo3BonHas GpyHKIIUU OJHON IEPEMEHHOM.
[IprmMeHeHre BTOPOI MPOU3BOAHON K UCCIICAOBAHHIO (DYHKIIHA. ACHMITOTHI Tpaduka () yHKITHHA.
O6mmas cxema uccienoBaHus GyHKIIUH ¢ TOMOIIHI0 TPOU3BOTHOM.

14

[Tpon3BoHas PYHKIMU IBYX MEPEMEHHBIX.
[NonsaTne QyHKIMU HECKOIBKUX IepeMeHHBIX. O0IacTh oNpeeeH s, Ipeaell U HeIPEePhIBHOCTh (DYHKIMU
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHue Mpon3BOAHBIX OT ()YHKIUH HECKOIBKUX NEPEMEHHBIX.

15

[IpousBonHas GyHKIUU IBYX [IEPEMEHHBIX.

Homusiit tudppepennman yukmun. [lpumenenne morHoro auddepernnana K TpTOIMKEHHBIM
BBIYMCIICHHSIM.

KacatesnpHast IIIOCKOCTh U HOPMaJlb K TIOBEPXHOCTH.

OkcTpeMyM QYHKIHMH IBYX NIEPEMEHHBIX.

16

[IpousBoaHas GyHKIUU IBYX MEPEMEHHBIX.
OKcTpeMyM (QYHKINH ABYX MEPEMEHHBIX.

17

OrnpeneneHHbIl 1 HEONPEIEICHHbBIE HHTETPAJIBI.

OnpexneneHus IepBoOOpa3HON (YHKIIMU U HEOIPEICICHHOTO HHTerpaia. OCHOBHBIC CBOMCTBA
HEOIPEeIeICHHOTO HHTerpaa. Tabiauiia OCHOBHBIX HHTErpaioB. HemocpeacTBeHHOE HHTETprpOoBaHue. MeTo
MOJICTAHOBKU. MeTOI MHTETPUPOBAHHUS IO YACTSIM.

18

OHpCIleJ'ICHHLIC N HCONIPCACIICHHBIC NHTCTPAJIbI.
Paznoxenne panroHanbHON (GYHKITUH HA DJIEMEHTapHbIE IpOoOH, HHTETPUPOBAHNE PAIIMOHATBHBIX APOOEH.

19

OHpCIlCJ'IeHHLIC N HCONIPCACIICHHBIC NHTCTPAJIbI.
WuTerpupoBanue nppanroHaIbHBIX GyHKIHNA. IHTErpupOBaHHE TPUTOHOMETPUIECKUX (DYHKITHIA.

20

OmnpeneneHHble U HEONpeAeIeHHbIE NHTErPaIbI.
3a,uaq1/1, OPUBOAANINEC K ITOHATHIO OTIPEACJICHHOIO MHTErpaJia. [lonsTHe u cBOMCTBA OIIPEACIICHHOI'O
HUHTErpalja. Brruucienue OIPCACIICHHOT'O UHTEIrpalia.

21

OHpeI[eHeHHBIe N HCONPCACIICHHBIC NHTCTPAJIbI.
ITonsTne HecoGCTBEeHHOTO MHTETpaia. [Ipu3HaK CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1
Berurcnenue miomaay IIocKux Guryp.
22 |JIBOifHOI MHTETpAJL.
ITonsitue nBoitHOro MHTErpana. CeokicTBa. Beiuncienue ABoHOro HHTErpaia. PaccranoBka mpenesion
UHTErpUpOBaHus. [IBOiHbIC HHTETPAJIBI B MOJSIPHBIX KOOPAHHATAX.
23 |/IBoitHOI WHTETpAIL.
IIpunoxenue IBOMHOIO UHTETpaIa.
24  |YucnoBsie psiIbl
YucnoBoii pssibl (OCHOBHBIC MOHSTHSI, PST TECOMETPHIECKO MPOrpeccHH, HEOOXOAUMBIN MPU3HAK
CXOAMMOCTH YHCIIOBOTO PS/a, FTAPMOHHYESCKHI PSII).
25 (YucnoBsle psIbL.
[Ipu3Haku CXOAMMOCTH 3HAKOTIOJIOKUTENBHBIX psoB. [IpusHak cpaBuenus [Ipusnak Hanam6epa [Ipuznak
Komm (paankanbHBIN, HHTETPATBHBIN).
26 [YucioBsIe psIBbL.
3HaKOIEPEeMEHHBIC PAIbl U 3HAKOUSPEIYIOIIHECS PSIBL.
27 |DyHKIMOHATBHBIC PSABIL.
Crenennbie psasl. CXOIUMOCTD CTETICHHBIX PSIOB.
28 |DyHKIMOHATBHBIC PSIBIL.
Pasnoxenne GYHKINHU B CTCTICHHBIC PSIBL.
29 |OyHKUMOHAIBHBIE PSJIbL.
Psne1 Oypee.
30 |DyHKIIMOHAIBHBIC PSIBL.
Paznoxenue Gpynkunu B psag Oypee.
31 |DyHKIMOHATBHBIC PSIBIL.
Paznoxenue Gpynkunu B psag Oypee.
32 |OyHKUMOHAJBHBIE PSJIbIL.
KommuiekcHas popma psaasr Oypse.
33 |DOyHKIMOHAIBHBIC PSIIBL.
Hurerpan Oypoe
34 |DyHKIIMOHATBHBIC PSIBL.
Wurerpan @ypse.
35 |duddepenunanbHble ypaBHEHHS
OO01ue cBeeHus 0 AU GepeHINATEHBIX YPaBHSHUSAX (OCHOBHBIC OHATHS; 3aJa4H, IPUBOASIIIE K TOHATHIO
aud. ypasHenuid). JuddepeHunanbaple ypaBHEHUS ¢ pa3aessSIOIIUMU IePEeMEHHBIMH.
36 |duddepennnanbabie ypaBHEHHUS.
Onuopoanbie auddepeHnnatpuble ypaBHeHus. JluneliHbie tuddepeHuansHble ypaBHSHHUS.
37 |Auddepenunanbubie ypaBHEHHUS.
Ionsrue nuddepeHnraIbHbIX ypaBHEHNH BRICIINX MOPSAKOB. THIIBI ypaBHEHUH BBICIIUX MTOPSIAKOB,
JOTIYCKAIONMX TOHMKEHNE TOPSIKA.
38 |duddepennnanbabie ypaBHEHHUS.
JluHeitHble OMHOPOAHBIC K hepeHINATbHbIC YPABHEHHS BTOPOTO TOPSIIKA C MOCTOSHHBIMU
K03 puueHTaMu.
39 |duddepennnanbabie ypaBHEHHUS.
Heonnopoausie muHeliHbIe qud GepeHIManbHble YPaBHEHUS ¢ TOCTOSTHHBIMU KO3 GUITUEHTAMH.
40 |CnygaitHble COOBITHS.

ITonsTue cmyyaitnoro coObITHs. [IpocTpaHCTBO diIeMEHTapHBIX COOBITHIA. COCTaBHBIE COOBITHS, CHCTBHS
HaJ cOOBITHUSMU. AnreOpa coOBITHII Kak oJTHa U3 UHTepIpeTannii aredpsl bymns. JlnarpamMer Benna.
Knaccuyeckoe, CTaTHCTHYECKOE U TEOMETPUIECKOE OTpeieicHrue BeposaTHOCTH. [loHsTHe 00




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

AKCUOMATHYIECKOM OIIPEACIICHUN BEPOATHOCTH.

41

CrnyqaifHble COOBITHS.
OCHOBHEIE KOM6I/IH3T0pHI>Ie OOBEKTHI: NEPeCTaHOBKU, pa3MCLICHUA, COUYCTAaHUs, paBGI/IeHI/IH. Hcnons3oBanue
MCTOOO0B KOM6I/IH3.T0pI/IKI/I B T€OpUU BepOﬂTHOCTeﬁ.

42

Crnyualiabpie COOBITHSI.
TeopeMbl CI0KEHUS U YMHOKEHUS BEPOATHOCTEN. Y clIOBHAs BEPOATHOCTh. DOpMyJia OJIHON BEPOATHOCTH U
topmyna baiteca. @opmyna beprymmm.

43

CnyqaifHpie COOBITHS.
JlokanbHas u HUHTETrpaJibHasg TECOPEMbIL Jlammaca.OTKIIOHEHE€ OTHOCHUTEIHHOM YACTOTHI OT ITIOCTOSHHOM
BCPOATHOCTU B HE3aBUCUMBIX MCIIbITAHUAX.

44

CiyyaliHple BEJTUYHHBI.
[onstne 06 omHOMEPHOH ciry4aiiHON BenmnunHe. [IFCKpETHEIC CIyqYaliHble BETHIUHBL

45

Ciy4aifHble BEJIMYUHBI.

3aKOH pacmpeeneHns TUCKPETHOHN cydaiiHoi BennuuHbl. OyHKIUS pacipeieneHus 1 ee
cBoiicTBa. buHoMuansHOE pacnpenenenune, pacnpenencane [lyaccona.

46

CiyyaliHple BETUYHHBI.
HenpepriBHble citydaiinble Ben4uHbl. OyHKIUSA IVIOTHOCTU PACIPEAEICHUS U €€ CBOMCTBA.

47

CriyyaliHple BETUYHHBI.

CBs13p Mex 1y anddepeHINaTbHON 1 HHTETpaIbHON (YHKIMEH pactpeneneHus. PaBHoMepHOe, HOpManbHOE,
MOKa3aTeIbHOE paclpeeieHuE.

48

Cry4aifHble BEJIMYUHBI.

YucnoBble XapaKTEPUCTHKY CIIydaiHBIX BEJIMUMH (MaTeMaTHIECKOE OXKHIAHUE, TUCTIEPCHs], CpeTHEe
KBaJ[PaTHYECKOE OTKJIOHEHHE, HaYaIbHbIE U [IEHTPAJIbHbIe MOMEHTHI, MOJIa, MeJIaHa, KO3 (QUIIHMEHTH
aCHMMETPHUH | JKCIIECCa) U UX CBONCTBA.

4.3. CamocrosiTenbHas paboTa 00y4JaroIuXCs.

o/

Bun camocrositensHoOM paboTh

Jluneiinas anreOpa.
W3ydeHue NEKIMOHHOTO MaTepraia. BelnoaHeHne HHANBUYaIbHOTO 3a0aHUs 110 TeMe «DIEeMEHTHI
JIMHEHHOHN anreOpsD».

[Tpenen pynkuuu.
W3ydeHue 1eKIIMOHHOIO MaTepuala. Boinonnenue nHAMBUyalbHOTO 3a4aHus 1o Teme «[Ipenen pynkiuu
OJIHOM IEpEMEHHOMW».

[TpousBoaHas GyHKIIMU OJHON IEPEMEHHOI.
HSy‘leHI/IC JICKIIMOHHOI'O MaTepuaja. Brimonnenne HWHAWBUAYAJIbHOTO 3aJaHus 110 TEME ((HpOI/BBOHHaH
(hyHKIHMM OJHOI TTepeMeHHOM.

[IpousBoaHas GyHKIUU IBYX MEPEMEHHBIX.
I/IayquHe JICKIITMOHHOI'O MaTt€pua’a. Brmonaenne WHAWBUIYAJIbHOTO 3aaHUA 110 TEME ((HpOI/ISBO}IHaH
(hyHKIHMN IBYX IEPEMEHHBIX.

OrnpenesieHHbl U HEONPEIETICHHBIBIA HHTErPAJIbI.
W3yyenve 1eKIIMOHHOIO MaTepuala. BolnonHenue HHAMBUyalIbHOTO 3aaHus 110 TeMe «HeonpeneneHHblil
uHTerpan QyHKIUMI OJHON epeMEHHON.

Panel
HSY‘ICHHC JICKIIMOHHOI'O MaTe€puraa. Brinonnenue WHAWBUIYAJTBbHOTO 3aJaHUA 110 TEME «Ywucnossle 1
(OYHKITMOHALHBIC PSIIBD).

Juddepennmanbable ypaBHEHHS.




Bun camocrositensHOM paboTh

«AnddepeHnnanbHble ypaBHEHUD.

HSy‘-ICHI/IC JIEKHUOHHOI'O MaTe€puaia. Brimonnenne WHANBUAYAJIbHOTO 3alaHU 110 TEME

8 |CmyuaiiHble COOBITHSI.
I/I3yquI/Ie JICKIIMOHHOI'O MaTepuaja. Brinonnenue WHAWBUAYAJIbHOTO 3aJaHus 110 TEME «Cnyqaﬁﬂme
COOBITHSI.

9 |CnyuaiiHble BEIMYUHBI.
W3ydenne NeKIIOHHOTO MaTeprana. BrImoIHeHne HHANBHTYaIbHOTO 3a1aHus Mo Teme «CirydaitHpie
BCIIMYHHBD).

10 | IToaroroBka K MPOMEXYTOYHOH aTTECTALIMH.

11 | TloaroroBka K TEKYIIEMY KOHTPOJIIO.

5. llepedenr wu3maHui,

OCBOCHUHU JUCHIUIUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATH

npu

No
o bubnurorpaduyeckoe onucanue Mecro nocrymna
1 Wnbun, B. A. MareMarudeckuii ananus B 2 4. Yacts 1 B 2 xu. | https://urait.ru/bcode/491294

Kuura 1: yueObnuk uis By3oB / B. A. Unbun, B. A.
Camoanuni, b. X. CennoB. — 4-¢ u3j., nepepad. u 1om. —
Mocksa : U3narensctBo FOpaiit, 2022. — 324 ¢. — (Beicuee
obpaszosanue). — ISBN 978-5-534-07067-5.

(mata oOpareHus:
02.04.2022).

2 Beiciras matematrka : yaeoHoe mocobue s By30s / B. C. https://urait.ru/bcode/468424
[Munayes. — 8-e uzn., mepepad. u qom. — Mockaa : (nata obpauieHus:
N3znarensctBo FOpaiit, 2021. — 447 ¢. — (Briciuee 24.01.2022). - Texcr:
obGpasosanue). — ISBN 978-5-534-12319-7. SNEKTPOHHBIA.

3 Opiosa, U. B. Jluneiinas anreOpa u aHaIuTHYECKast https://urait.ru/bcode/456460
TeOMETpPHSI JIJIsl SKOHOMUCTOB : YY€OHHK U MPAKTUKYM JJIst (nata obpamieHus:
cpeanero npodeccnonanbHoro oopazosanus / M. B. Oprosa, 24.01.2022). - Texcr:

B. B. Yrpo3os, E. C. ®unonosa. — Mocksa : U31aTenscTBO 9MEKTPOHHBIH.
FOpaiit, 2020. — 370 c. — (ITpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-10170-6.

4 | Muddeperunansabie ypaBHEHHS : y4eOHUK U ipakTukyMm muist | https://urait.ru/bcode/468795
By30B / T. B. MypaTtoBa. — Mocksa : M3aatenscTso FOpaiir, | (2ata obpamienus:

2021. — 435 c. — (Bsiciuee o6pasosanue). — ISBN 978-5- | 24.01.2022). - Texcr:
534-01456-3. 3JIEKTPOHHBIH.

5 Bericirast MaTeMaTHka A7 SKOHOMUYECKOTO OakanaBpuara : https://urait.ru/bcode/396602
yueOHuK u npaktukyMm / H. III. Kpemep ; oTBeTCTBEeHHBINH (mata obpareHmsL:
penaktop H. 1. Kpemep. — 4-e u3a., nepepad. u gomn. — 24.01.2022). - Texcr:
Mocksa : Uznarensctso FOpaiit, 2017. — 909 ¢. — SNICKTPOHHBIH.

(bakanmaBp. Axagemndeckwnii kypc). — ISBN 978-5-9916-
2773-3.
6 Matemarnyeckuii aHam3. COOpHUK 3a/laHui: ydeOHOe URL:

noco6wue it By30B / B. B. JlornHoBa [u 1ip.]; o oOrieit

https://urait.ru/bcode/493329




penakiueii E. I'. [110THUKOBOM. — 2-¢ U31., UCHp. U 0. — | (JaTa oOpameHus:
Mocksa: M3narensctso FOpaiit, 2022. — 206 ¢. — (Boicuree | 02.04.2022). - Teker:
obpazoBanue). — ISBN 978-5-534-11516-1. BJICKTPOHHBIN.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAThCA IPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

[Tporpammuoe obGecnieyenue.llporpammuoe obecrieuenue sl H3ydCHHS
TUCLUUIUIMHBL HE TpeOyeTcsl.

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPaHSIEMOIO
MpOrpaMMHOr0 OOeCredyeHus, B TOM YHCIE OTEYECTBEHHOrO MPOU3BOJCTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

HpOFpaMMHOG 06GCH€‘ICHI/I€.HpOFpaMMHO€ obecricueHue AJI1 U3Y4YCHHC
AUCHOUIITIMHC HC HYKHO.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

HeoOxonumoe 06opynoBaHUEAYIUTOPUH AJIs MPOBENCHUS 3aHATHI JOIKHBI
OBbITh OCHAIIICHBI:

- MYJbTUMEIUUHBIM 000pYyIOBaHHEM (MCHOJb3YeTCA B JIEKIIMOHHON (popme
3aHATHI): CIIOCOOCTBYET MOBBIIIEHUIO MHTEpECca K HOBOMY YYEOHOMY MaTepuainy,
yBEIMYMBAET OOBEM yCBaMBaeMOW HWH(OpMALMU; TMO3BOJAT B XOJ€ JEKUUU
OCYUIECTBJISTh KOHTPOJIb, BHITOIHSIOMUN (DYHKIIMIO POBEPKU YPOBHS BOCIIPUATHS
U YCBOGHHUS CTYyAEHTaMH Y4eOHOTro Marepuajia, OTIENbHBIX €ro MOJIOKEHUH, a
Tak)ke (PYHKIUIO TOBBIIIEHNS] aKTUBHOCTHU CTYACHTOB;

- KOMITBIOTEPHBIM 000pyA0BaHNEM (UCTIONB3YETCA Ha MPAKTUUECKUX 3aHATHUSIX
IpU MOATOTOBKE U MPOBEJECHUU TECTUPOBAHUS C LENbI0 TEKYIIEr0 M HUTOTOBOIO
KOHTPOJIs1)

9. ®opMa NpoMEeKyTOUHOU aTTECTAIUU:

DK3aMeH B 3 cemecTpe.
3auet B 1, 2, 4 cemecTtpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE NPU MPOBEACHUH MPOMEKYTOUHOU
aTTeCTaluy, pa3padbaTbIBAlOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM



PYT (MUUT).
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