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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

ensmMu © 3aga4aMud  OCBOCHHUS y4Ye€OHOW JUCHUILIMHBI  (MOIYJIs)
«MareMaTuka SIBISIOTCS:

- 3aKJlaJka MaTeMaTH4ecKoro (yHIaMEHTa KaK CpeACTBa HU3YYCHUS
OKPYXarOIIEro MUpa JUIsl YCIEITHOTO OCBOCHUS IUCUUILINH €CTECTBEHHOHAYYHOIO
U TIpo(heCCUOHATIBHOTO IIUKJIOB;

- TOJYyYE€HUE CTYJACHTAMH OCHOB TEOPETUYECKHUX 3HAHWUN WM TPHUKIAJTHBIX
HaBBIKOB IPUMEHEHHUS MATEMaTUUYE€CKUX METOI0B U MOJIEIICH;

- IOJATOTOBKA K MCIOJIb30BAHUIO 3THUX METOJIOB JJISI pa3pad0TKX U IPUHSATHUS
3¢ (PEKTUBHBIX OPTAHU3AIMOHHBIX U YIIPABICHYCCKUX PEIICHUN;

- Ppa3BUTHE JIOTHYECKOTO MBIIUICHUSI W TIOBBIINICHUE OOIIET0 YpOBHS
KYJIbTYPBI CTYJICHTOB.

2. [Inanupyembie pe3ybTaThl 00YUSHHS IO TUCHUIIINHE (MOYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NEATEIBHOCTH C UCIIOIb30BaHUEM METOJ0B €CTECTBEHHBIX HAYK, MAaTEMAaTUYECKOTO
aHaJIM3a u MOJICJIMPOBAHUSL.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:

OCHOBHBIC TOHATHS, COJICP)KAHUE YTBEPKICHUN M CIEACTBUM W3 HUX,
UCIIOIB3YEeMBIX IS OOOCHOBAaHHS BBIOMpPAEMBIX MAaTEMAaTHYECKUX METOOB
pellIeHus 3a71a4 yIIpaBJICHUS.

YMeTh:
[IpuMEHATh MOJYyYCHHBIC 3HAHMS IO JUCHUILIMHE MPU aHAIU3€ CIOCOOOB
pellIeHus MOCTaBJICHHBIX 3a]1a4.

Baagersn:

HaBbikamu pemieHuss OCHOBHBIX 3ajad MaTEMaTU4YeCKOrO aHalln3a,
CIIOCOOHOCTBIO TPOU3BOJUTH CAMOCTOSITENIBHBIA BBIOOP METOJOB M CIIOCOOOB
perieHusl.

3. O6beM AUCIUTLIUHBI (MOIYJIs).

3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).



O6miast TpyIOEMKOCTh JUCHMIUIMHBL (MOayiisi) coctraBisier 11 3.e. (396
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

Konngectso yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3 | N4
KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 256 | 64 64 80 48
B tom uucne:
3aHATHSA JIEKIHOHHOTO THIIA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO TUIIA 144 32 32 48 32

3.3. O0beM auCHMIUIMHBI (MOAYJsl) B (PopMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYArOUIUXCSA C
nearoruaeckKuMu paboTHUKAMU U (MIJIH) JIUI[AMU, IPUBJICKAEMBIMU K peaiu3aiiu
oOpa3oBaTeNpHON TporpaMMbl HA HWHBIX YCJIOBHUSIX, MpPH MPOBEICHUU
IPOMEKYTOUHOM aTTectanuu cocrapisieT 140 akagemuyeckux vaca (0OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4Y€HUHU, 00bEM TUCHUIUIMHBI (MOAYJS]) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBHOU padOThl 00yHaIoIUXCs, a TaKkKe B (hopme
KOHTAaKTHOM PabOThl OOYYaIOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMU U (WJIH)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH NPOBEAEHUHN IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |DnemeHTHI IMHEHHOU anreOpshl.

Ionstne marpuiel. JlefictBusa Hax MatpunaMu. OnpeaenuTenn n-Horo nopsaka. CoiicTa. Beruncnenne
omnpeaenuTenei n-HOro nopsijaKa.

2  |DneMeHTHI IMHEHHOH anreOpHl.

Panr MaTpunpl. Pemenne cucteM ypaBHEHHH.

3 |DnemMeHTHI BEKTOPHOU anreOphl.

Tlonstue Bextopa. JetictBus Haa Bekropamu. [Ipoekius BekTopa Ha ock. Hampagsisitomnine KOCUHYCHI.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

DNeMEHTHI BEKTOPHOH anreOphl.
CxalsipHOe Ipou3Be/IeHHE BEKTOPOB. BekropHoe npousseneHue. CMeIIaHHOE IPOU3BEACHUE BEKTOPOB.

BBCI[GHI/IC B aHanu3.YHncIIOBEIE MHOKECTBA.
HaTypaJ'II)HI)Ie, [CJbIC, pallMOHAJIBHBIC 1 JIEHCTBUTEIbHBIC YHCIIA.

Beenenue B ananmu3. KoMmiekcHbIC Yncia.

KommutekcHble uncna u qeictus ¢ HuMu. M300pakeHre KOMITICKCHBIX YHCEIN Ha INIOCKOCTH. MoIymh 1
apryMeHT KOMIUICKCHOTO Yncia. Anredpandeckasi ¥ TPUTOHOMETprudeckas (OpMbI KOMIUIEKCHOTO YHUCIIA.
[ToxazaTenpHas popma KoMIuiekcHOro yncia. @opmyna Ditnepa. KopHr 13 KOMIDIEKCHBIX YHCEIL.

[Ipenen hyHkImM.
[onstre pynkunu. CoiicTa. CrioxHasi, oOpatHas GpyHkuus. [lonsTre nocnenosarensHocTH. [Ipenen
noCJICA0BATCIIBHOCTHU.

[Tpenen Gpynkumm.
[penen dynkmy (peaen GyHKIUH B TOYKE; OMHOCTOPOHHHE MPEACIIB; Mpeies GpyHKIUN B
0eCKOHEYHOCTH; OCCKOHEYHO OOJbIIasi PyHKITU)

[Ipenen pynkuuu

BeckoneuHO Maibie (GyHKIHH.

PackpriTe HeonpenenenHocTel. [lepBhIil 1 BTOpo# 3aMedatenbHble peeibl. DKBUBAJIICHTHBIC
0ecKOHEeuHO MaJble (QyHKIHH.

10

[Tpenen pynkumm.

HenpepsiBaocts pynkunu. Touku paspsisa.

11

JuddepernmansHoe ncUrcieHne QYHKIIMHA OJTHON TIepEMEHHOM.

IMonsrue nponsBoaHOM HyHKIMHA. MeXaHHIECKUIA U TECOMETPHUICCKUI CMBICT Mpou3BoaHOoMH. Tabmmma
npon3BoHbIX. [IpaBuiia BerauCIeHNs Pon3BOAHKIX. [Ipon3BonHas cioxuoi ¢pynkun. Auddeperunan
(hyHKIHM.

12

Huddepenumanbaoe ucurciaeHne GyHKIUN OJJHON MepeMEHHOM.
[TpumeHeHue nepBoi POU3BOIHOM K UCCIIEA0BAHNIO (DYyHKINMIL.

13

Huddepenumanbaoe ucurciaeHne GyHKINUN OJJHON MepeMEHHOM.
[IprmMeHeHHe BTOPOH MPOU3BOAHON K UCCIICAOBAHUIO (DYHKIMA. ACHMITOTHI Tpaduka ()yHKITHHA.
OO1mas cxema uccie10BaHus QYHKIIMH C TOMOIIBIO IPON3BOTHOM.

14

HuddepenunanbHoe ncHUCcIeHUE PYHKIMH IBYX NEPEMEHHBIX.
[NonsTHEe QyHKINU HECKONBKUX NepeMeHHBIX. O0IacTb onpeaeneHus, Npeaes U HeTPEePhIBHOCTh (QYHKIINU
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHue Mpon3BOAHBIX OT (YHKIUH HECKONBKUX EPEMEHHBIX

15

JuddepenunanbHoe ncuuciaeHne GyHKIUH IBYX EPEMEHHBIX.

ITonuerit nuddepennman pyakuu. [Ipumenenune monHoro auddepennrana K mpTOIUKEHHBIM
BBIUMCIICHUSIM.

KacarenpHast 10cKoCTh 1 HOpMaib K IOBEPXHOCTH.

16

HuddepenunanbHoe ncHUCIeHUE PYHKIIMH IBYX NEPEMEHHBIX.

Honuenii nuddepennuan pynkuun. [Ipumenenue nonHoro tuddepenimana K npToIMKeHHBIM
BBIUMCIICHHSM.

KacaTenpHast I0CKOCTH M HOPMAITh K TIOBEPXHOCTH. DKCTPEMYM (YHKINHU IBYX MEPEMEHHBIX.

17

OHpCI[GJ'IGHHLIfI u HCOHpC,Z[CHCHHBIﬁ HUHTCrpaJIbl.

Onpenenenus mepBooOpa3HOn (YHKIIUU ¥ HEOTIPpEIeIeHHOTO uHTerpana. OCHOBHBIC CBOMCTBA
HEOIpe/IelICHHOr0 HHTerpasia. Tabnuiia OCHOBHBIX HHTErpaioB. HermocpeacTBeHHOE HHTETPUPOBAHHE.
MeTon mocTaHOBKU. MeTOI HHTETPUPOBAHHS IO YaCTSIM.

18

OrnpenesieHHbIN U HEONPEAEICHHBIM HHTETPAJIBI.
PaznoxxeHue paunoHaibHOM QyHKIMH Ha dJIEMEHTAapHBIE IpOOH, HHTETPUPOBAHNE PAllMOHAIIBHBIX IPOOCH.

19

OnpeneneHHbI U HEONPEAEIEHHbIM HHTErPaIb.
HHTerpupoBanne HppamoHaIbHBIX GyHKIUH. HTETpUpOBaHHEe TPUTOHOMETPUIECKUX (DYHKIINH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
20 |OmpeneneHHBIN U HEOTIPEIEIEHHBIA HHTETPAL.
33)13‘-11/[, MPUBOAAIINE K IOHATHUIO OIMPCACIICHHOIO HHTErpaja. IlonsaTue u cBOMCTBA OIpEACIICHHOI'O
HUHTErpaja. Brruucnenue OIPCACIICHHOTO UHTCTpaja.
21 |OmnpeneHHBIN U HEOMPEICICHHBI HHTETPAJIBI.
TTonsiTe HECOOCTBEHHOTO HHTETpaJia. HpI/I3HaK CXOIHUMOCTH HECOOCTBEHHBIX HUHTErpaJioB.
Brrunciienue miomany miockux Guryp.
22 |[IBOifHO¥ MHTETpAI.
Ionsrue nBoitHOTO MHTETpana. CBoiicTBa. Brruncienne nBoitHOT0 nHTErpana. PacctaHoBKa mpeneinoB
MHTETPUPOBaHUS. J|BOMHBIE HHTETPAJIBI B MOJISIPHBIX KOOPAUHATAX.
23 |/IBoiiHOM MHTErpal.
IIpunoxenue 1BOMHOIO UHTETpaIA.
24 |YucnoBble psibl.
YucioBoii psiasl (OCHOBHBIC TIOHSATHS, PA TEOMETPUIECKO Mporpeccuu, HeoOXOANMBINA IPU3HAK
CXOAUMOCTH YHCJIOBOTO psAaa, I'apMOHI/I‘ICCKI/Iﬁ pﬂ,I[).
25 [YucioBbIe PSIBL.
[Ipm3HAKH CXOAUMOCTH 3HAKOIOJIOKHUTEIBHBIX psnoB. [Ipu3Hak cpaBHenus [Ipu3nak Janambepa [IpusHax
Komu (panukanbHbIi, HHTETPaIbHBIN).
26 |YucnoBble psibl.
3HaKOIepeMEHHBIE PAIBI  3HAKOYEPEAYIOIIUECS PSIIBI
27 |OYHKIMOHAIHHBIC PSJIBI.
CreneHHBIC PpsAABL. CXO,I[I/IMOCTL CTCIICHHBIX PANOB.
28 |DyHKIHOHAIBHBIC PAIBI.
PaznoxeHne GyHKINU B CTETICHHBIC PSIBL.
29 |OyHKIMOHAJIBHBIC PSJIBI.
Psner @ypeoe.
30 |DyHKIMOHATIBHBIE PSJIBI.
Paznoxxenne GpyHknuu B psag Oypoe.
31 |OyHKIMOHAIHHBIC PSJIBI.
Paznoxxenne ¢pyHkunu B psg Oypoe.
32 |OyHKIMOHAIbHBIC PSJIBI.
Komruiexchast popma psina Oypee.
33 |OyHKIMOHATIBHBIE PSJIBI.
Wurerpan Oypse.
34 |OyHKIMOHAIBHBIC PSIJIBI.
HuTerpan @ypse
35 |duddepennmansabie ypaBHEHUSI.
O6mue ceeaeHus o nuddepeHTnaIbHBIX YpaBHEHUX (OCHOBHBIE TIOHSATHS; 3a]1a49H, TPUBOISAIINE K
NMoHATHIO 1. ypaBHeHUH). [[uddhepeHnnansapie ypaBHEHUS C pa3IeISIONIMME TEPEMEHHBIMU
36 |duddepennmanbHbie ypaBHEHUS.
OnHoponHbie AuddepeHnranbHble ypaBHeHUs. JInHElHbIe ypaBHEHWSI.
37 |duddepeHnmansabie ypaBHEHUSI.
[NonsTre muddepeHranbHBIX ypaBHEHUH BBICIIMX MOPSIKOB. THIBI ypaBHEHHH BBICIINX ITOPSI/IKOB,
JOIMYCKAONIUX MOHWKXCHUC IMMOPAAKaA.
38 |HduddepennmanbHbie ypaBHEHUS.

Jluneiinbie ogHOpOAHBIE MU depeHIranbHble ypaBHEHHS BTOPOTO HOPS/KA C TOCTOSHHBIMA
KO3 hUITHEHTAMH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE
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39 |duddepennmansabie ypaBHEHUS.
Heonnopoansie nuHeiHbIe TU(depeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU KO3 dureHTamu.
40 |CnyuaiiHble COOBITHS.
Ilonsarue cnyqaﬁHoro COOBITHS. HpOCTpaHCTBO QJICMCHTAPHBIX coObrThii. CocTaBHBIE CO6LITI/IH, [[efICTBI/IH
HaJl coOBITHAMU. AnreOpa coOBITHH Kak 0JTHa U3 HHTepnperanuil anreOpsl byns. J{narpammer Benna.
Krnaccuueckoe, CTATUCTHYECKOE M TEOMETPHIECKOE OTIPE/IeIeHIE BeposTHOCTH. [1oHsTHE 06
AKCUOMATHYIECKOM OIIPEACIICHUN BEPOATHOCTH.
41 |Cnyuaiinbie COOBITHSI.
OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MEIICHHS, COUCTAHH, Pa30HCHHSI.
Hcnons3oBanue METOA0B KOMGI/IHaTOpI/IKI/I B TCOpUU BepOHTHOCTeﬁ.
42 |Cnyuaiinble COOBITHS
TeopeMbl CI0KEHUS U YMHOKEHUS BEPOSATHOCTEU. Y CJI0OBHAS BEPOATHOCTL. DOpMyIia OIHOM BEPOSATHOCTU
u popmyna baiieca. @opmyna bepuymu.
43 |Ciryuaiinbie COOBITHSI.
JlokanpHas u HWHTCTrpaJibHAd TCOPCMbI Jlammaca.OTKIIOHEHHE OTHOCUTEIHFHOH YaCTOTHI OT ITIOCTOSTHHOM
BCPOATHOCTHU B HEC3aBUCUMBbBIX HCIIBITAHUAX.
44 |CnyuiiHble BETUYHHBI.
[TousiTHe 00 OTHOMEpHOI ciTyuaiiHoi BenuunHe. J[MCKpEeTHBIC CiTydaiiHbIe BEIMYUHBL 3aKOH
pacrnpeneneHus AMCKPETHOM citydaitHoM BenrunHbl. OYHKIUSA paclpeesIeHHs U €€ CBOMCTBaA.
45 |CnydaiiHble BEJIMYHUHBI.
46 |CiryuaiiHbie BETUYHHEI.
HereprBHBIe CHy‘IaﬁHLIe BCJIMYUHBI. qDyHK]_II/IH IDIOTHOCTH PACIIPEACIICHUA U €€ CBOMCTBA.
47 |CnyuaiiHble BETUYHHBI.
48 |CnydaiiHble BEIMYMHBI.
YucnoBsle XapaKTEPUCTUKU CITyJaiHBIX BEJIMYMH (MaTeMaTHUECKOE OKUAAHUE, JUCIIEPCHs, CpelHee
KBaJIpaTU4C€CKOC OTKJIIOHCHHNE, HaYaJIbHbIC U ICHTPAJIbHBIC MOMEHTBI, MOJAd, MC/IMaHa, KOS(b(l)I/II_lI/IeHTbI
ACUMMCTPUU U 3KCH€CC3) M UX CBOMCTBA.
4.2. 3aHATHS] CEMUHAPCKOTO THIIA.
[IpakTrueckue 3aHATUS
No
i TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE
1 |DnemeHTHI IMHENHHOM anreOpbl
Ionstne marpuisl. JleficTBusa Hax MaTpunaMu. OnpenenuTens n-Horo nopsaka. CoiicTa. Beruncnenne
omnpeaenuTenei n-HOro nopsijaKa.
2 |DneMeHTHI JIMHEWHOU anreOpshl.
Panr marpunpl. Pemenue cucteM ypaBHEeHUH.
3 |[D7eMeHT BEeKTOPHOI anreOphl.
ITonstne BEKTOpA. I[eﬁCTBHﬂ HaJl BEKTOpaMH. HpOGKIII/ISI BEKTOpPA HaA OChb. HanpaBnmomﬂe KOCHHYCbI
4 |DnemMeHTHI BEKTOPHOU anreOphl.
CkanspHOe IPOM3BeIeHNe BEKTOPOB. BexTopHoe npousseenne. CMENaHHOE POU3BEIEHHE BEKTOPOB.
5 |BBenenue B aHanu3.UucinoBble MHOKECTBA.
HaTypaanLIe, LEJIBIC, pallHOHAJIBHBIC 1 ,Z[eﬁCTBI/ITCHLHBIe qHucia.
6 |BBenenue B aHanus.

KomMmiekcHrle unciia u ,HeﬁCTBHH C HUMHU. I/I306pa>KCHPIC KOMILICKCHBIX YHCCJI HA ITJIOCKOCTH. MO,HyJ'Ib u




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

apryMeHT KOMIUIEKCHOTO 4YHcia. Anredpandeckas 1 TPUTOHOMETpHUIecKask OPMbI KOMIUIEKCHOTO YHCIIA.
[NokazarenbHast popma komIuiekcHoro yncia. @opmyna Ditnepa. KopHH 13 KOMITIEKCHBIX YHCEIT.

[Ipenen hyukmmm.
[onstue pynkumu. CpoiicTa. CrioxHas, oOpatHas GpyHkuus. [lonsTre nocnenosarensHocTH. [Ipenen
noCJICA0BATCIIBHOCTH.

[penen pynkuuu.
Ipenen pyakunu (peaen GyHKINN B TOYKE; OMHOCTOPOHHHE TIPEAETIbl; Ipeet (QYHKINHA B
0eCKOHEYHOCTH; OCCKOHEYHO OOJbIIas (PYHKITHS).

[penen pyHkumu.

BeckoHe4yHO Masible QyHKIUH

PackpeiTue HeonpeneneHHocTeil. [IepBEIil U BTOPOii 3aMedaTeNIbHBIC IPEACIIBI. DKBUBAICHTHBIC
0ecKOHEeuHO Majble (QYHKIHH.

10

[Ipenen pyHkuMMu OAHON EpEMEHHOM.
HenpepreBHOCTh pyHKIIH. ToUkH pa3priBa.

11

[IpousBoaHas GyHKINU OAHOM ITEPEMEHHOM.

IMonsrue nponsBoaHOM HyHKIMA. MeXaHHIECKUIA U TECOMETPHUICCKUI CMBICT MPpou3BoaHOoMH. Tabmuma
MPOU3BOIHBIX. [IpaBuiia BEIYUCICHHS IPOM3BOAHBIX. [Ipon3BoHas ciioxkHOM GyHKuu. Juddepermnuan
GyHKIHH.

12

[TpousBoaHast GyHKIIMH OAHON IEPEMEHHO.
[TpumeHeHue nepBoii MPOU3BOIHOM K UCCIICIOBAHUIO (PYHKIIHH.

13

[Ipo3Boanast GyHKIMN OJHOMN IIEPEMEHHOM.
[IprMeHeHe BTOPO MPOU3BOAHON K UCCIICAOBAHUIO (DYHKITHA. ACHMITOTHI Tpaduka () yHKITHHA.
OO1mas cxema uccie1oBaHus QYHKIIMH C TOMOIIBIO TIPON3BOTHOM.

14

[IpousBonHas GyHKIUU IBYX [IEPEMEHHBIX.
[NonsaTue QyHKIMU HECKOIBKUX IepeMeHHBIX. O0IacTh ONpeeIeH s, Ipeell U HeIPEePhIBHOCTh (DYHKIMU
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHne Mpon3BOAHBIX OT ()YHKIUH HECKOIBKUX NEPEMEHHBIX.

15

[Tpon3BoHas GYHKIUU IBYX MEPEMEHHBIX.

Homueiit tudpdepennman yukmnun. [IpumeHeHne MoHOTO MU depeHrata K mpTOIMKEHHBM
BBIYMCIICHHSIM.

KacatesnpHast IIIOCKOCTh U HOPMaJTb K TIOBEPXHOCTH.

OKcTpeMyM (YHKLIUH IBYX IEPEMEHHBIX.

16

[Tpon3BoHas GYHKIUU IBYX MEPEMEHHBIX.
OkcTpeMyM GYHKIHMH IBYX IIEPEMEHHBIX.

17

Onpez[eneHHHﬁ N HCOIIPCACIICHHBIC HHTCTPAJIbI.

Omnpenenenus mepBooOpa3HOr (YHKIIUU ¥ HEOTIPEIeIeHHOTO nHTerpana. OCHOBHBIE CBOMCTBA
HEOIPEeICICHHOTO HHTerpaia. Taliuiia OCHOBHBIX HHTETPalioB. HermocpeIcTBeHHOE HHTETPUPOBaHUE.
MeTon mocTaHOBKU. MeTOI MHTETPUPOBAHHS MO YaCTSIM.

18

OrnpesiesieHHBIC U HEOTIPEICTICHHBIC HHTETPAJTHI.
Paznoxxenne pannoHaibHON QYHKIMH Ha 3JIEMEHTAapHBIE 1pOOU, HHTErPUPOBaHNE PallMOHAIBHBIX IPOOCH.

19

OHpCIlCJ'IeHHLIC N HCONPCACIICHHBIC NHTCTPAJIbI.
WuTerpupoBanue nppanuoHaIbHBIX QyHKIHNA. IHTErpupOBaHHE TPUTOHOMETPUIECKUX (DYHKITHIA.

20

OHpCIleJ'ICHHLIC 1 HCONIPCACIICHHBIC NUHTCTPAJIbI.
3aI[a‘ll/I, OPUBOAANINEC K ITOHATHIO OTIPEACJICHHOIO MHTErpaJia. [lonsTHe u cBOMCTBA OIIPEACIICHHOI'O
HHTErpaja. Brruucienue OIPCACIICHHOTO UHTCTpaja.

21

OmnpeneneHHble U HEONPeAeIeHHbIE HHTErPaIbI.
[onsiTre HecoO6cTBEeHHOTO MHTErpaia. [Ipu3HaK CXOIMMOCTH HECOOCTBEHHBIX HHTETPAIOB.
Brruncienue miomany miockux Guryp.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/11
22 |IBOifHOM MHTETpAI.
ITonsitue nBoitHoro nHTerpana. CeoicTea. Beiuncinenue ABoiHOTO HHTErpaia. PaccranoBka mpenesios
UHTErpUpoBaHus. J[BOMHbIE HHTErPAIbl B MOJSIPHBIX KOOP/IUHATAX.
23 |/IBoiiHOM MHTErpAal.
IIpunoxenue 1BOMHOIO UHTETpaIA.
24  (YucnoBble psbI
YwcnoBoii psias! (OCHOBHBIC TIOHATHS, PAJ TEOMETPUIECKOI Iporpeccun, He0OXOAUMBIH IPU3HAK
CXOIMMOCTH YHCIIOBOTO Psifia, TAPMOHUYECKHUHN PSL).
25 |YucnoBblie psibl.
Ipr3HAKK CXOAUMOCTH 3HAKOIOJIOKHUTEIbHBIX psitoB. [IpusHak cpaBuenus [Ipusnak Janambepa [pusnak
Koy (pasgnkanbHbIi, HHTETPATbHBIN).
26 |YucrnoBble psibl.
3HAKOMEPEMEHHBIC PSIIbl i 3HAKOUEPEIYIOLIUECS PSIBL.
27 |OYHKIMOHAIHHBIC PSJIBI.
Crenennbie psiapl. CXOQMMOCTD CTEIICHHBIX PAIOB.
28 |OyHKIMOHAJIbHBIC PSJIBI.
Pasnoxenne GpyHKIUH B CTCTICHHBIC PAIBI.
29 |OyHKIMOHAJIbHBIC PSJIBI.
Psanst @ypee.
30 |DyHKIMOHAIHHBIC PSJIBI.
Paznoxxenne ¢pyHkuuu B psag Oypoe.
31 |OyHKIMOHAIHHBIC PSJIBI.
Paznoxenue Gpynkunu B psag Oypee.
32 |OyHKIMOHAJIbHBIE PSJIBI.
Komruiexchast popma psijil Dypbe.
33 |OyHKIMOHAIBHBIC PSJIBI.
Hurerpan @ypoe
34 |OYHKIMOHAIHHBIC PSJIBI.
Wurerpan Oypee.
35 |duddepennmanbHble ypaBHEHUS
O6urme cBeneHus o audpdepeHINaIbHbIX YPaBHEHUAX (OCHOBHBIEC MOHATHS; 3a/1a4H1, IPHUBOSIINE K
noHsTuio 1ud. ypasuenuit). JJuddepenHunanbabie ypaBHEHHs C pa3iessOIMMUA IEPEMEHHBIMU.
36 |duddepennmansabie ypaBHEHUSI.
Onuopognbie auddepeHimanbabie ypapaenus. JIlnueiinoie nudGpepeHuanbHble ypaBHeH s
37 |duddepennmansabie ypaBHEHUSI.
MonsiTue nuddepeHIranbHbIX YPaBHEHHH BHICIIUX NOPSIIKOB. THITBI ypaBHEHUI BBICIIHX IIOPSIKOB,
JOMYCKAMIUX MOHMKCHHUE MMOPAAKaA.
38 |HduddepennmanbHbie ypaBHEHUS.
Jluneitaple oqHOpOIHBIE MU hepeHIaTbHBIE YPaBHEHUS BTOPOTO TOPSAKA C ITOCTOSHHBIMH
KO3 hUITHEHTaAMH.
39 |duddepennmansapie ypaBHEHUSI.
Heonnopoauble uHeliHble nuddepeHnranbHble ypaBHEeHHUs C IOCTOSIHHBIME KO3 (UIHEHTaMH.
40 |Cirygaiinbie COOBITHSI.

ITonsitue cmyyaitnoro coobITHs. [IpocTpaHCTBO AiIeMEHTapHBIX COOBITHIA. COCTaBHBIE COOBITHS, ACHUCTBHS
HaJ cOOBITHUSAMU. AnreOpa cOOBITHII KaKk OJlHa U3 UHTepIpeTanuid anreopsl byns. Jlnarpammer Benna.
Krnaccugeckoe, cTaTHCTHUECKOE U TEOMETPHUIECKOe OTpeieenne BeposTHocTH. [loHsaTHe 00
AKCHOMATHYECKOM OTIPEICIICHUH BEPOSTHOCTH.




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

41

Crnyuaiiabpie COOBITHSI.
OcHOBHEBIE KOM6I/IH3TOpHI>Ie OOBEKTHI: NEePeCTaHOBKU, pasMCLICHA, COUYCTAaHUs, pa36I/IeHI/IH.
Hcnonp3oBanue MCETOO0OB KOMGI/IHaTOpI/IKI/I B TCOpUU BepOHTHOCTeﬁ.

42

CnyqaifHble COOBITHS.
TeOpeMLI CJIOKCHHUS 1 YMHOXKCHU BepOHTHOCTeﬁ. YcnoBHas BepOHTHOCTL.(DOpMyHa MOJIHOM BEPOATHOCTU
u popmyna baiteca. @opmyna bepHymmm.

43

Cryuaiiabie COOBITHSI.
JlokanpHas 1 HHTETpaibHasg TeopeMbl Jlamaca. OTKIIOHEHHE OTHOCUTEIBHOM YacTOTHI OT MTOCTOSTHHOM
BEPOSITHOCTH B HE3aBUCUMBIX HCIBITAHUSIX.

44

CiyyaliHble BEJIMYUHBI.
Ionstue 06 0MHOMEPHO# ci1y4aliHON BennvuHe. [IMCKPETHBIC ClIyYaliHbIC BEITUYUHBIL.

45

CrnyyaliHple BEJTUYHHBI.

3aKOH pacmpeeNeHns TUCKPETHOHN ciaydaifHoi BenuuuHbl. OyHKIUS pacipeieneHus 1 ee
cBoiicTBa.bunomuansHOE pacnpenenenune, pacnpenencane [lyaccona.

46

Ciy4aifHble BEJIMYUHBI.
HCHpepLIBHBIe CHy‘IaﬁHLIC BCJIMYUHBI. qDyHKHI/IH IUIOTHOCTH PACIIPEACIICHUA U €€ CBOMCTBA.

47

CnyyaliHple BETUUYHHBI.
CBs13b Mex 1y auddepeHInaIbHON 1 HHTErpaIbHOW QYHKIMEH pactpeneneHus.PaBHoMepHoe,
HOpMaJIbHOE, TI0Ka3aTeNbHOE Paclpe/iesiCHHUE.

48

Ciy4aifHble BEJIMYUHBI.

Yucnosele XapaKTCPpUCTHUKHU CHy‘IaﬁHbIX BCIIMYHH (MaTeMaTI/I‘ICCKOC OXHUAaHUC, TUCIICPCUsL, CPEAHCC
KBaJApaTU4CCKOC OTKIIOHCHUEC, HAYAJIbHBIC U ICHTPAJIbHbIC MOMCHTBI, MOJla, MC/INAHA, KO:—)CI)(I)I/IL[I/IGHTBI
ACUMMCTPUU U 9KCL[€CCa) M UX CBOMCTBA.

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

o/

Bun camocrosTensHoi# paboTh

Jluneiinas anreOpa.
W3yueHne 1eKIMOHHOTO MaTepralla. BeloaHeHre HHANBUAYaIbHOTO 33/1aHHS 110 TeMe «DJIEMEHTHI
JMHEHHON anreOph.

[Tpenen Gpynkuuu.
M3yueHne neKIMOHHOTO MaTepHaia. BeIoHeHne HHANBHAYAIBHOTO 3aaHus 1o TeMe «[Ipenen pyHkunn
OJHOU MepEMEHHON.

[TpousBoaHas GyHKIIMN OJHON IEPEMEHHOI.
W3yyeHue NeKIMOHHOIO MaTepyala. BrlnoiHeHne HHAUBUIYaIbHOTO 3aJanus o Teme «IIpousBoanas
(yHKIIMM OZHOW TIEpEMEHHON.

[TpousBoaHas GYHKIMH IBYX NEPEMEHHBIX.
I/IayquHe JICKIITMOHHOI'O MaTe€purasa. Brmonaenne WHAWBUIYAJIbHOTO 3aJaHU 110 TEMEC ((HpOI/ISBOJIHaf{
(hyHKIHMN IBYX HEPEMEHHBIX.

OHpCI[CJ'ICHHLI n HGOHpeHeHeHHLIBIﬁ HHTCIpaJIbl.
W3ydenue NeKIIMOHHOTO MaTeprana. BrImoaHeHne HHANBUYaIbHOTO 3aJaHHs [0 TEMe
«Heonpenenennsiii nHTErpas GYHKIMN OJHON TIEPEMEHHON.

Pannr
HSy‘IeHI/IC JICKIIMOHHOI'O MaTepuaja. BLIHOJ'IHCHI/IC WHAWBUAYAJTBHOI'O 3aJaHUs 110 TEME «qI/ICJ'[OBLIe 158
(yHKIIMOHAJIBHBIE PSIIBD».




Bun camocrosiTensHO#M paboThI

JuddepeHumanbabie ypaBHEHHS.
V3yueHue JEKIMOHHOTO MaTepHaia. BEINOIHEHNEe HHIUBUYaIbHOTO 3aaHUS 110 TeMe
«AnddepeHnnanbHble ypaBHEHUD.

8 |Canyualinbie COOBITHS.
I/I3yquI/1e JICKIIMOHHOI'O MaTe€puraja. Breimonnenue WHAWBUAYAJIbHOTO 3alaHUA 110 TEME ((Cﬂy‘{aﬁHI)Ie
COOBITHSI.

9 |CmyualiHbie BETUYHHEI.
W3ydenne NeKIIMOHHOTO MaTeprana. BrIoIHeHne HHINBHTYaTbHOTO 3a1aHus 1Mo Teme «CirydaiitHpie
BCIIMYHUHBD).

10 | IloaroToBka K MPOMEXKYTOUYHOM aTTECTALUH.

11 | IloaroToBka K TEKYyIIEMY KOHTPOIIIO.

4.4. [TpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX paboT
[TpousBoaHas GyHKIHUU OJHON TTEPEMEHHOM.

OnpeniesIeHHbIN U HEOTIPEICICHHBIA NHTETPAJIBI.

Pemenue nquddepeHnuaibHbIX ypaBHEHHM.

5. Ilepeuenr wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpHU

OCBOCHUHU JUCIMUIUIMHBI (MOIYJIA).

No
. bubnuorpaduueckoe onucanue Mecro nocryna
1 | Miubsun, B. A. Maremarnueckuii ananu3 B 2 4. Yacts 1 B 2 https://urait.ru/bcode/491294

kH. Kaura 1: yaeOnuk ams By3oB / B. A. Unbun, B. A. (mata obpareHs:
Canoamnuuii, b. X. CennoB. — 4-e uzj., nepepad. u J10M. 02.04.2022).

— Mocksa : U3narensctBo FOpaiit, 2022. — 324 ¢. —
(Beicmee oopazoBanue). — ISBN 978-5-534-07067-5.

2 | Beicmias maTemaTHKa : yueOHOE mocobue st By3os / B. C. | https://urait.ru/bcode/468424
Illunaues. — 8- u3., nepepad. u gon. — MoCKBa (mata obpaieHus:
N3narensctBo FOpaiit, 2021. — 447 ¢. — (Bsiciiee 24.01.2022). - Texcr:
oOpazoBanue). — ISBN 978-5-534-12319-7. SMEKTPOHHEIH.

3 | Opnosa, U. B. JIuneitnas anrebpa u aHanuTHYeCKas https://urait.ru/bcode/456460
reoMeTpHs JUIsl 5KOHOMHUCTOB : YUEOHHUK U MIPAKTUKYM IS (mata obpameHmust:
cpennero npodeccruonampHOro oopazosanus / 1. B. 24.01.2022). - Texcr:
Opnosa, B. B. Yrpo3os, E. C. ®unosoa. — MocKBa : SMEKTPOHHEIH.
N3parensctBo FOpaiit, 2020. — 370 c. —

(ITpodeccronansrHoe obpazoBanue). — ISBN 978-5-534-
10170-6.

4 | IuddepeHnnanbHble ypaBHEHUS : yYEOHUK U MPAKTUKYM https://urait.ru/bcode/468795
st By30B / T. B. MypartoBa. — MockBa : M3naTenbcTBo (mata obpauieHus:

IOpaiir, 2021. — 435 c. — (Bricmee obpa3oBanue). — 24.01.2022). - Texcr:

ISBN 978-5-534-01456-3. DIIEKTPOHHBIH.




5 Beiciirast MaTemMaTiKa Uit 9KOHOMHUYECKOro OakanaBpuara : | https://urait.ru/bcode/396602

yue6nuk u npaktukym / H. I11. Kpemep ; OTBETCTBEHHBII (mata oOpareHus:
penaktop H. III. Kpemep. — 4-e u3., nepepad. u gom. — 24.01.2022). - Texer:
Mockga : M3natensctBo IOpaiir, 2017. — 909 ¢. — SMEKTPOHHBIH.

(bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-

2773-3.

6 | Maremarnueckuii aHann3. COOpHUK 3a/laHui: ydeOHOe URL:
noco6ue 115 By30s / B. B. Jlorunosa [u ap.]; mo o6eit https://urait.ru/bcode/493329
penakiueii E. I'. [110THUKOBO#. — 2-¢ U3/1., UCIIP. ¥ JIOII. (nara obpamenus:
— Mocksa: M3natensctBo IOpaiir, 2022. — 206 ¢. — 02'04'2022)': Texcr:
(Beicmee oopazoBanue). — ISBN 978-5-534-11516-1. HICKTPOHHBIHI.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJb30BATHCS MPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

[TporpamMmmHoe obGecnieuenue. llporpammuoe obecrieueHue A U3y4EHUs
JUCLMILIMHBI HE TpeOyeTcsl.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOJIMMOTO /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

[Iporpammuoe obecrnieuenue. llporpammuoe oOecrieueHue Jyisi U3y4YCHHE
JUCLUUIUIMHE HE HYKHO.

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

HeoOxoaumoe o0opynoBaHuE Ay IUTOPUH [T TPOBEICHUS 3aHATHI TOJIKHBI
OBITH OCHAIIICHBI:

- MYJIbTUMEIUNUHBIM 000pyAOBaHUEM (MCIOJIB3YETCS B JEKIIMOHHON (opme
3aHATHI): CIOCOOCTBYET MOBBIIICHUIO MHTEPECA K HOBOMY y4eOHOMY MaTepuaiy,
yBEJIMUMUBAET O00BEM ycBaMBaeMoll HMHQOpMalMU; TMO3BOJAT B XOJA€ JIEKIHMH
OCYIIECTBIISITh ~ KOHTPOJIb,  BBIMOJHSIOMINK  (QYHKIMIO TPOBEPKH  YPOBHS
BOCTIPUSATUS. U YCBOEHHUS CTYJEHTaMH Y4eOHOro Mmarepuana, OTIEIbHBIX €ro
MOJIO’KEHUH, a Takke QYHKIUIO MOBBIIICHUS] aKTUBHOCTHU CTYCHTOB;

- KOMIIBIOTEPHBIM O00OpYyJOBaHHEM (HCIIOJIb3YETCS Ha MPAKTHUECKUX
3aHATUSX MPU MOATOTOBKE U MPOBEACHUM TECTHUPOBAHUSA C LIETBIO TEKYILETOo U
UTOTOBOT'O KOHTPOJISI)

9. ®opma POMEKYTOUHOM ATTECTALNU:



DKk3ameH B 3 ceMecTpe.
3auer B 1, 2, 4 ceMecTpax.

10. OueHouHbIe MaTEpHUAIIBI.

OrneHOYHBIE MaTepUaNIbl, TPUMEHSEMBIE TIPU MTPOBEACHUH TIPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).
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