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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Henpto n3ydeHns: AUCHMIUIHHBL «MaTeMaTHKay SBISIETCS MOATOTOBKA CTYJICHTOB MO0 MaTeMaTHKe - 0a3bl I OCBOSHUS
psina oOeHayuYHBIX JUCUUIUIMH U AUCHUIUIMH TpOoQecCHOHAIBHON HAPaBIEHHOCTH, CIIOCOOCTBYIOIINX TOTOBHOCTH
BBIMYCKHUKA K MEXTUCIUIUTHHAPHON SKCIIEPUMEHTAIBHO-HCCIIEIOBATEIBCKOMN SSITENBHOCTH, U (POPMHUPOBAHUE
MaTeMaTHIECKON KYIbTYPhI OYIYIIETO CIEeHANCTA.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

IMukn (paznen) OIT: | b1.0.11

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TN CHUIIINHBI
(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4i B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METONO0B €CTCCTBCHHBIX
HayK, MaTCMaTUICCKOI0 aHaJIn3a U MOACIINPOBAHUA

OIIK-1.1 IIpumeHseT MeTOAbI BBICIICH MaTeMaTHKH TS pEIICHHs 3a1a49 MPOoPeCcCHOHALHON AeATSIbHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

3.1 |3narn:

3.1.1 [ ocHOBHBIE TOHATHS M METOJIBI MATEMATHIECKOTO aHAJIN3a, aHATNTHIECKOH TeOMETPHH ¥ JINHEHHOH anreOpsl,
uhepeHITaTbHOTO U HHTETPAIbHOTO UCUHCIICHHS,

3.1.2 | -oCHOBBI TE€OpUH BEPOATHOCTEH, MATEMAaTHYECKON CTATUCTHKH.

3.13

3.2 | YMeTh:

3.2.1 | -ucoJIb30BaTh OCHOBHBIEC 3aKOHBI C€CTCCTBCHHOHAYYHBIX AUCHHUIIIIMH B HpO(i)eCCI/IOHaJ'ILHOI‘/’I JACATCIBHOCTH,

322 -IIPUMCHATH MATEMATUICCKUC MECTOAbI JJI PCHICHUA IMPAKTUYCCKUX 3ada4;

323

3.3 | Baragern:

3.3.1 [ -MeTomaMu MaTEeMaTHYECKOTO OMUCAHUS (HH3HIECCKHUX SBICHUH H MPOLECCOB,

3.3.2 | -annmapaToM MaTeMaTHYECKOIO aHAIN3a, TEOPUU BEPOATHOCTEN M MATEMAaTUUECKOH CTaTUCTUKHU.

4. CTPYKTYPA 1 COAEP KAHME JUCIHUIITIMHBI (MO A YJIS)

Kon HaunmeHoBaHue pa3aes1oB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pasnen 1. JIuneiinas anredpa .

1.1 Beenenue. [Ipenmer marematnku. OCHOBHBIE alreOpandecKue CTPYKTYpPHI. 1 2
Jluneitnas anre6pa. OnpenenuTeny BTOPOro H TPEThEro MopsakoB. OCHOBHBIE
CBOIiCcTBa ompeenuTenet, MUHOP U anredpandeckoe gononHenue /Jlex/

1.2 OnpenenuTeny U UX CBOKWCTBA, BBIYUCIEHUE onpenenuTene 2-ro; 3-ro; ..., n- 1 2 paboTa B
oro nopsiikoB. /T1p/ MaJIbIX TPYIIax
1.3 TonsiTe 06 ompenenuTesnie N-oro MopsAKa U ero BerduciaeHue. Marpuibl. Mx 1 2 nekuus oecena

Buabl. Anredpa matpui. OOpatHas matpuna. TeopeMa CylecTBOBaHUS H
€IMHCTBEHHOCTH 00paTHOW MaTpuubl. /JIek/

1.4 Mertoa Kpamepa. Matpulisl U onepanuy Haa HUIMUA. YMHOKeHue matpul. /IIp/ 1 2 paboTa B
MaJIbIX rpynmnax
1.5 Pemenue cucrem nuHelHbIX ypaBHeHui (CJIY) meromom Kpamepa n 1 2
MaTpPHYHBIM MeTooM. /JIex/
1.6 OO6parHast MaTpuia. Mp/ 1 4
1.7 DOnemeHTapHbIe peoOpa3zoBaHus MaTpull. Panr matpunel. Teopema Kponekepa- 1 2
Kanemmm /JTex/
1.8 Martpuansiit metox pemernns CJIY. Haxoxnenne panra matpunsr /I1p/ 1 2 pabora B
MaJIbIX TPyIIax
1.9 Pemenue CJIY meronom I"aycca, meronom XKopaana-T'aycca. /Jlex/ 1 2
1.10 Pemrenne cucrem metonom [aycca. Pemenne ogHOpoanbx cucreM. /IIp/ 1 4

Pazpnen 2. BexropHas anreépa

2.1 BexkTopsl. JIuHelHbIC onepaliy HaJl BEKTOpPAMH, KX CBOMCTBa. basuc B 1 2 Jekuus oecena
MIPOCTPAHCTBE, OPTHI, IEKAPTOBa CHCTeMa KoopauHaT. Hampassromue
kocuHychl. CKaJsIpHOE MIPOU3BEACHHE, eT0 CBOMCTBA, MpHiIoXkeHus. /JIex/




2.2

Bekroproe npoussenenue. Ero cpoiictBa. ['eoMeTpuuecKuil 1 MEXaHUYECKUI
CMBIC]I BEKTOPHOTO MPOU3BEAEHHs. YCIOBUE KOJUIMHEAPHOCTH BEKTOPOB.
CwmenranHoe npomsseneHne. Ero cBoiicTBa, BEIUMCICHNUE, TpHIokeHns /JIex/

23

BexTopsl. JIuneiinbie onepanuu HaJ BekTopamu. CKasipHOE MPOU3BEACHNE
BekTopoB /IIp/

24

BekropHoe U cMemaHHOe TPOU3BeAeHHs BEKTOPOB, O6aszuc. /IIp/

paboTa B
MaJbIX Ipymnmax

Pa3gen 3. AHanuTH4YeCKas reoMeTpust

3.1

HopwmanbHoe ypaBHEHHE TNIOCKOCTH B BEKTOPHOH 1 KOOPAWHATHOH hopmax.
OO1mee ypaBHEeHHE MIIOCKOCTU. YpaBHEHHE MIOCKOCTH, IPOXOISILEH uepes Tpu
TOYKH. YCIOBHS MapaIeNbHOCTH U MEPHIEHANKYIIPHOCTH TIIOCKOCTEN.
I'mmeprockocts /Jlex/

32

VYpasHenue miockoctu /IIp/

33

YpaBHEHME TUHUU Ha MJI0CKOCTH. [IpocTeiimue 3agaun aHATUTHYECKOU
reoMeTpud. BekTopHOE, KAHOHUYECKHE U TTapaMETPUUECKUE YPAaBHEHHSI
npsimoii. Ilepeceuenue npsaMoil u miockocTu. PaccrosiHue ot Touku 10
mwiockocty. [TapaanensHOCTh U NePHEeHANKYISPHOCTD MPSIMBIX, PSIMON U
IUIOCKOCTH. /JIex/

Jexus oecena

34

[Ipsimast B mpocTpaHcTBe 1 Ha Twiockoctr /IIp/

3.5

JIMHIM BTOPOTO MOPAAKA: OKPYKHOCTB, SIUIUIIC, rHnepOoa, mapadoa.
[puBeneHne K KAHOHMYECKOMY BUJTy KPUBBIX BTOPOTO nopsiaka. [loBepxHOCTH
BTOPOTO MOPSIKA.

/JTex/

JIeKIys Oecena

3.6

Jluenm 1 moBepxHOCTH BTOporo nopsiaka /Tp/

3.7

IlonsipHble KOOPAMHATHI TOUKHU. YPAaBHEHHUS JIMHUN B NOJISPHBIX KOOPAWHATAX.
IMapamerpuueckuii cioco6 3aganus KpUBEIX. HekoTopsle 3aMmedaTenbHbIe
kpuBble. /JIex/

3.8

IlonsipHbIE KOOPAKUHATHI TOUKU. YPaBHEHUS JIUHUN B IIOJIIPHBIX KOOPAUHATAX.
[Mapametpuueckuii cioco0 3aanus KpuBbIX. HekoTopblie 3aMmeuaTenbHbIe
kpussie. /TIp/

pabora B
MaJIbIX IPyIIax

Paznen 4. luckperHas MaTeMaTuKa

4.1

OCHOBHBIE TIOHSTHS TEOPUU MHOKECTB M HEUETKUX MHOXeCTB. KaHTOpOBCKOE
omnpeneneHne MHOkecTBa. CriocoObl 3aanusi MHOXKeCTB. KoHeuHbIe 1
OeckoHEeYHbIe MHOXKeCTBa. [lycToe u yHHBepcanbHOE MHOXKeCTBa. MOIITHOCTD
MHOkecTBa. Onepanun HaJl MHOKecTBamu. Jlnarpammel Ditnepa-Benna.
[oxpeiTre u pa3duenne MHOKeCTB. OCHOBHBIE TOXIECTBA AJITeOPBl MHOXKECTB.
IonsiTue HeueTkoro MHOXecTBa. DyHKUUS NPUHAIEKHOCTH. OCHOBHBIE
OTIepaly HaJl HEYETKUMH MHOYKECTBAMH U MX cBolicTBa. /JIek/

JIeK1us Oecena

4.2

MmuosxectBa. Onepannu Hax MHOKecTBaMu /I1p/

43

OcHoBbl KOMOUHaTOpUKU. OCHOBHBIE IIPaBUIIa KOMOMHATOPUKHU (CYMMBI,
MIPOU3BEICHHMS ). YIIOPSIOUECHHBIC U HEYIOPSIOYEHHBIC BBIOOPKH.
[epecTanoBKH, pa3MeIIeHNs COUCTAHHsI, COYCTAHNS C TIOBTOpEHUAMH /JIex/

44

[lepecTaHOBKH, pa3MeIeHHsT COUSTAHH, COUCTaHHs C HoBTOpeHmsIMH. /T1p/

Paznen 5. KommjiekcHbIe YHCJIA.

5.1

AnrebpandecKue onepaniy HaJl KOMITICKCHBIMH YUCTIaMH. 3aITich
KOMITIEKCHBIX YHCEII B alNreOpandecKoi, TPUTOHOMETPHIECKON 1 IOKa3aTeIbHON
dopme. /Jlex/

52

KomruiekcHble uncia i AeHCTBHUSI ¢ HUMH. PellieHie ypaBHEHH T BO MHOXKECTBE
KOMIUTEKCHBIX uncen. /TIp/

Pa3nen 6. BBenenne B MaTreMaTH4eCKH aHAIN3.

6.1

IousTtue QyHknmu, mpenen GyHKIMU U Tocae0BaTeIbHOCTH. OCHOBHEIE
TEOpeMBI 0 Ipefienax, 3aMedaTeNnbHble TpeieNbl. beckoHeuHo Manble 1
0ecKkOHEeYHO OOJBIINE BENNYNHBI, SKBHBAJICHTHBIC BEIMYUHEL. HenpeprIBHOCTE
(YHKIUH B TOUKE, HEIIPEPBIBHOCTD dJIEMEHTapHBIX QyHKIHHA. CBoiicTBa
(YHKLUH, HENPEepBIBHBIX Ha OTpe3ke. Touku pa3psiBa U UX KIIACCH(PUKAIIHAL.
YucneHHOE pelieHue HETMHEWHBIX ypaBHEeHUH. /JIek/

JIeKIns Oecena




6.2

Brruncnenne npenenos (yrknuii. Ilepsolii 1 BTOpoil 3ameuaTensHbIe Ipeaems! 1
nx ciencteus. PackpeiTie HeonpeneneHHocTeld. CpaBHEHHE OECKOHEUHO MalbIX
(byHKIUH, HccnenoBanne (GyHKIMI HAa HEMPEPHIBHOCTE. Pemenne 3axaq
npodeccnoHabHOM HanpasiaenHocTH. /I1p/

paborta B
MaJIbIX TPYIIax

Pasznen 7. CamocTosiTe1bHAst padoTa

7.1

IToaroToBka k jexuusam /Cp/

16

7.2

IMoaroToBka k mpakTudeckuM 3ausatusM /Cp/

48

7.3

Konrponsnas padora no Teme "JIuneiinas anredpa u aHaTUTUYECKas
reomerpus” /Cp/

8,6

74

Kpussre B nomsipHoi#i cucreme koopauHat /Cp/

36

Pasjnen 8. KonTakTHbIe Yachl Ha aTTeCTAIUIO

8.1

KonrponsHas pabora /KA/

0,4

8.2

Ox3amen /KD/

2,35

Paznen 9. Iudpdepenuuanbroe ucuucieHue pyHKIMii 01HOI nepeMeHHOMH
(POI).

9.1

OmnpenerneHre MPOU3BOIHOM, OCHOBHEIE IpaBmiIa UG GepeHINPOBAHNS.
ITpowsBoxaHas cioxHOM 1 0OpatHO# pyHKnmu. [Ipon3BogHAS TapaMeTpIIECKOH
u HesaBHOU (yHKImH. duddepenunan. [pubnmkeHHbIe BEIYUCICHUS IPH
nomo1y auddepennuana. 'eoMmerpuaeckuil 1 GU3NUECKUIA CMBICT
NIPOU3BOJIHON. YpaBHEHUS KacaTelbHOU U HopManu. CBoiicTBa
nuddepentpyemsix Gyukiuid. Teopems! Poms, Jlarpanxa, Kommn. IIpasuno
Jlonwuranst 1uis BeIYMCIeHUs npenenoB. /Jlex/

JIeKIus Oecena

9.2

Berruncnienve npou3BoaHbIX U quddepennuanos @OII. Beruucnenne
MIPOU3BOJIHBIX CIIOXKHBIX, HESIBHBIX U ITApaMETPUIEeCKUX QYHKIHNA. Brraucinenue
TIPOU3BOJIHBIX BBICIINX MOPAIKOB. HaxoxieHue npenenos ¢ UCIoIb30BaHUEM
npasuna Jlonurans. /IIp/

9.3

®opmyna Teitnopa. MccnenoBanre GyHKIUU C TOMOIIBIO POU3BOIHBIX.
HHTepBalibl MOHOTOHHOCTH, S3KCTPEMYMbI, HHTEPBAJIbI BBIYKIOCTH U
BOTHYTOCTH, TOUKH Iepern6a, acumntoTsl. [locTpoenne rpaduka GpyHKImN.
Haubonbiiee u HauMeHbIee 3Ha4eHUs! QYHKLIMU Ha OTpe3Ke. ANMPOKCUMaIus
OITBITHBIX TAaHHBIX METOJIOM HaWMEHBIIHNX KBagpaToB. /JIex/

JIeKius oecena

9.4

HccnenoBanue GpyHKIHUH ¢ TOMOLIBIO NPOU3BOAHBIX. HaxokneHne Touek
9KCTpeMyMa U Touek reperuda. Haxoxaenne acumnrot rpaduxa GyHKITUH.
[TonHoe uccnenosanue GyHKIMIA U mocTpoeHue rpadukos. /TIp/

Paznen 10. Iudpepenumnanbuoe ucuuciaenne GyHKIuA HeCKOJIbKUX
nepemennbix (OHII).

10.1

OCHOBHBIE ITOHATHS: 00JIACTh OTPEEITICHIS, IMHUH YPOBHS, TPEAE,
HETIPEepBIBHOCTH. YacTHBIE TPON3BOHbIE, TOJTHBIA And hepeHIra,
TeOMEeTPUYECKHH CMBICI YaCTHBIX IPOU3BOJHBIX U MONHOTO Tuddepernuana,
KacaTelbHas IIIOCKOCTh U HOpMalb K oBepXHocTU. [IponsBoaHas mo
HaIIpaBJICHUIO, TpaueHT. [Ipon3BoaHas CI0KHON (QYHKINH, HHBAPHAHTHOCTh
¢dopmsl nepsoro qupepenipana. YacTHele IPOU3BOAHBIE U AU HEpPEHINAIEI
BhIcIINX MopaakoB. @opmyna Teitnopa. [TpubnukeHHbIE BEIYUCICHUS.
Heob6xoaumele 1 TOCTaTOYHBIE YCIOBHS SKCTpeMyMa (DYHKIIUH MHOTHX
MIepEeMEHHBIX. YCIIOBHBIN 3KcTpeMyM. HanborbIee 1 HanMeHbIIIee 3HaUCHUE
(yHKIIMM B 3aMKHYTOI o6nactu. /JIex/

JIeKIus Oecena

10.2

HaxosxneHue 4acTHBIX mpou3BoaHbIX U quddepeniuaior OHIL. [lpousBoanas
10 HampaBJeHUIO. ['pagueHT. 3a1aun Ha HauOOoJIbIIee M HAUMEHBIIIee
snayenue. /IIp/

Paznes 11. UnTerpanbuoe ucuucienue ©@OII.

ITepBooGpasnas. HeonpeaeneHHpli HHTErpa, ero corcrea. Tabnuia
OCHOBHBIX (hOpPMYIN HHTETpUpOBaHus. [IpaBuia HHTErpUPOBAHUS.
Wnterpuposanue B KoHeyHOM Bune. /JIex/

Jexus oecena

Henocpencreennoe unrerpuposanue. /I1p/

11.3

3amMeHa NePEeMEHHON B HEONPEACICHHOM HHTErpasie ( MeTOA MTOCTAHOBKN).
Wnterpuposanue no gactsam /JIex/




11.4

BelunciieHre HEOpPEIeICHHOTO HHTErPaia METOaMH MOICTAHOBKH U 110
yactam. /TIp/

paborta B
MaJIbIX TPYIIax

11.5 PaznoxxeHne qpoOHOI panoHaIBHON (GYHKIUH Ha POCTEHIIHE. 2
HHTerpupoBaHne MPOCTEHINNX palliOHAIBHBIX Ipobei. /JIex/
11.6 Paznosxxenne npoOHON panMoHATFHON (YHKIIMU HA MTPOCTEHIINE. 2
HuTerpupoBanne NpoCcTEHINX paloHAIBHBIX apobeit. /TIp/
11.7 HuTerpupoBanue NpoU3BOILHON pallMoOHaIbHOM 1podu. IHTerpupoBanue 2
HEKOTOPBIX HPPAIMOHAIBHBIX BhIpakeHnH. /JIex/
11.8 WHTerpupoBaHue MpON3BOILHON pariioHaIBHON 1podu. VHTErpupoBanue 2 pabora B
HEKOTOPBIX HpPallMOHANBHBIX BeIpaxkeHui. /TIp/ MaJIbIX TPYIax
11.9 HuTerpupoBanne BEIpaXEHUH, COEPKAIINX TPUTOHOMETPUIECKUE (DYHKITUH. 2
O030p npuemMoB uHTErpupoBanusi. /JIex/

11.10 | UaTerpupoBaHue BRIPAKEHHMA, COJIEPIKAIIMX TPUTOHOMETPHUYCCKUE (PYHKITUH. 2
00630p npuemoB unTerpuposanus. /IIp/

11.11 OmnpeneneHHbIH HHTETPalT, TEOMETPHIESCKHN 1 (PU3MUECKUI CMBICH, CBOMCTBA. 2
Teopema o cpegHeM 3HaueHNH. 3aMeHa IEPEMEHHON 1 HHTETPUPOBAHUE IO
YacTsIM B OIPEIeTICHHOM HHTerpae. /Jlex/

11.12 Berruncnierue onpenaeacHbix naTerpanon. /I1p/ 2 paboTa B

MaJIbIX TPyIIax
11.13 Teopema 0 mpOM3BOJHON MHTETPaJIa C IEPEMEHHBIM BEPXHUM TpeesioM. 3aMeHa 2
MIEPEMEHHON U MHTETPUPOBAHKE IO YaCTSIM B ONPENEICHHOM HHTETpae.
[pubnmKeHHOE BEIYHCICHUE ONIPEACICHHOr0 HHTerpana /JIex/
11.14 | I[IpubnmxeHHOE BBIYMCIICHHE ONpeaesieHHoro naterpana /IIp/ 2 paboTa B
MaJIbIX TPVYIIax

11.15 I'eomeTpuyeckue MpUIOKEHUS ONPEAEICHHOIO UHTErpaia. Beruncinenue 2
IJIOMIAJEH TUIOCKUX (PUTYp U 00BEMOB TeJl BPALICHUSI.

Beoruncrnenye AIUH AYr IVIOCKUX KPUBBIX U IUIOIIAEH TOBEPXHOCTH Tel
BpameHus. Hexoropsle ¢pu3myeckue NpuiIoxKeHs ONPEAeIeHHOTO HHTErpaa.
/JTex/

11.16  |T'eomerpudeckue MPUIOKEHUS ONPeAeTICHHOTO UHTEerpana. Beruncnenne 4 pabora B
IJI0IIAeH TUIOCKUX (QUryp U 00BEMOB TeJl BPALICHUSI. MaJIbIX TpyImnax
BerunciieHue JTHH AyT TUIOCKUX KPUBBIX M TUIOIIAJCH TTOBEPXHOCTH Tel
BpameHus. Hexoropslie ¢pusmueckue NpuIoxKeHHs ONPEAEICHHOTO HHTErpaa.

Mp/

11.17 Hecob6cTBennbie uuTerpaisl. [IpusHaku cxoaumoctu. /JIek/ 2 Jexus oecena

11.18 Brrunciienre HecoOCTBEHHBIX HHTErpasioB. /IIp/ 2

11.19 | Kparnsie uarerpansl. OnpeneneHue U BEIMUCICHNE JBOHHBIX U TPOHHBIX 4
HMHTErpaJIoB B JEKAPTOBBIX KOOpAMHATAX. 3aMEHa IEPEMEHHBIX B KPAaTHBIX
HHTerpaiax. BeruucieHrne TBOWHBIX HHTETPAIOB B MOJISIPHBIX
koopauHaTtax. /Jlex/

11.20 | Kpatnsle uaTerpansl. OnpeneneHue U BEIMUCICHUE JBOMHBIX U TPOHHBIX 4 pabora B
HMHTErpasioB B JEKapTOBBIX KOOpPAMHATAX. 3aMEHa MIEPEMEHHBIX B KPAaTHBIX MaJIbIX TpyImnax
HWHTerpayax. BeraucieHrne TBOMHBIX HHTETPAJIOB B MOJISIPHBIX
xoopauHatax. /IIp/

11.21 Ileomerpudeckue u GU3UIECKHIE MPUIOKEHNS KPATHBIX HHTErpasoB. /JIex/ 2 nexnus Oecena

11.22 I'eomerpuyeckue U (GPU3MICCKHE MPHIOKEHUS KPATHBIX HHTETPAJIOB. 2
Pemenne 3aga4 nmpodeccnoHanbHOI HapaBJIeHHOCTH.

Mp/

Paznen 12. CamocTosiTesibHAsI padoTa
12.1 JuddepeHimanbHas reoMeTpUs KPUBBIX. DIIEMEHTHI TomoJiorHH. [Imockast 14

KpUBasi: KpUBU3HA; PaJINyC, KPYT U IIEHTP KPUBU3HEL. YpaBHEHUS KPUBOIl B

mpocTpaHcTBe. BekTop-QyHKINS CKaIspHOTO apryMeHTa, ee

muddepeHIupoBaHue. YpaBHEHHsI KacaTeIbHON 1 HOPMaJIbHON TIIOCKOCTH K

npocTpaHcTBeHHOH kpuBoil. KpuBuszna. Ilonarue nosepxHoctu. Kacarensnas

IJIOCKOCTh M HOpMaTh K moBepxHoctu. /Cp/
12.2 IMoaroroeka k sekrwmsm /Cp/ 16
12.3 IToaroToBka K MpakTU4YecKuM 3aHaTHsAM /Cp/ 32
12.4 BrmonHenne koHTpoapHOM paboTs! "Iuddepenimansaoe 1 HHTErpantbHOS 8,6

ucuncnenue" /Cp/




Paznen 13. KoHTaKTHbIE Yachl HA aTTECTALHIO

13.1

3auyer /KD/

0,25

13.2

Konrponsnas padora /KA/

0,4

Paznen 14. O0bixkHOBeHHbIe TUd PepeHumnanbubie ypapHenus (V).

14.1

Huddepennuanpasie ypaBHeHU. OOIINE TOHATHS U ONpeeNeHUs. YpaBHEeHNSA
nepBoro nopsaka. YactHoe u obmiee pemrenue. 3agada Kommm. YpaBHeHus ¢
PazaeNsIoUMUCS TepeMeHHbIMU. /JIex/

JIeKIus Oecena

14.2

Pemenue quddepeHmanbHbIX ypaBHeHHH TepBoro mopsaka. /IIp/

14.3

OpnHOpoHBIE U IMHEHHBIE YpaBHEHUS TIEPBOTO MOpsiika. YpaBHeHus bepHymm.
Y. B nonueIx nuddepennnanax. /Jlex/

JIeKmus Oecena

14.4

Pemmenue nuddepenmanpHbIX ypaBHEeHUH epBoro nmopsaka. /IIp/

14.5

YpaBHeHue BbICIIUX MOPAAKOB. 3anadya Ko, YpaBHeHHs, JOMyCKaOIIHE
MTOHIKeHNS nopsika. OXHOPOIHEIE IMHEIHBIE YPaBHEHHUS N-TO MOPSIIKA.
O6mue cBoiicTa pemenuit. Onpenenurens BpoHckoro. dyHaaMeHTanbHas
cucrema perienuii. CTpykrypa obiero pemenuns. /Jlek/

14.6

MeToapl MOHWKEeHUs opsaka auddepeHiranbHbIX ypaBHenui. /Tlp/

paboTa B
MAJIBIX TPVIIIaX

14.7

OpmHOpOAHBIC TIMHEWHBIC YPAaBHEHUS BBICIINX TOPSIIKOB. /I1p/

14.8

OIHOPOHBIC TMHEHHBIC YPABHEHHS C IOCTOSHHBIME K03 GUIHEHTaMH.
XapaxkTepucTrieckoe ypaBHeHue. Haxoxnerne oorero pemenus. /JIex/

Jexus oecena

14.9

Pemenue TMHEHHBIX HE OTHOPOTHBIX YpaBHEHUH BTOpOTO mopsiaka. /Tlp/

14.10

Heongnopoansie nuneitabie 1Y ¢ moctostHHBIMU K03 durmentamu. Meton
BapHalliyU IPOU3BOJIBHBIX MOCTOSHHBIX. METO 1 HEeOoNpeeIeHHBIX

ko3 purmeHToB st 1Y co cnenuansHoi paBoii 9acthio. CUCTEMBI
nuddepeHIanbHEIX ypaBHEHIH. MeTo bl HCKITIOUSHU U XapaKTePUCTUIECKOTO
ypaBHeHwusl. /JIex/

JIeKIns Oecena

14.11

Heonnopoausie uueiinbie 1Y ¢ moctossHHBIME K03 dunrenTamu. Meton
BapHUaIuH MPOU3BOJIBHBIX MOCTOSHHBIX. MeTO]1 HEeOTpeIeIeHHbBIX
koapummentoB st Y co cnenuansHoi npaBoii gacteio. /IIp/

pabora B
MaJIbIX TpyIax

14.12

Cucremsr quddepeHranbHpIX ypaBHeHUH. MeTOAbI HCKITIOUEHUH U
XapakTepuctTuueckoro ypasuenus. /IIp/

Paznen 15. UnciioBble U PyHKIUOHAIBHBIE PS/IBI.

15.1

UwcnoBbIe psIbI C TOJIOKUTEIBHBIMU WieHaMH. HeoOX0IuMBbIH MpH3HAK.
JlocTaTouHble IPU3HAKU CXOAMMOCTH, (cpaBHeHus, Janambepa, Ko,
HWHTErpalibHbIN )3HaKoniepeMeHHbIe psbl. [IpusHak Jleiibauna. OneHka ocraTka
3HAKOYEPEIYIOIErocs psiia. AOCOIOTHAS U YCIOBHASI CXOAUMOCTS /JIek/

15.2

UwcioBbIe PSAIBI C TOJIOKUTEITBHBIMU WieHaMH. HeoOX0IUMBIH MpH3HAK.
JlocTaTouHble TPU3HAKU CXOAUMOCTH, (cpaBHeHus, JJanambepa, Komm,
uHTerpanbHsiii) /I1p/

paboTta B
MaJIbIX TPYIIIax

153

3HakomnepeMeHHbIe psbl. [Ipu3Hak JleliOnuna. Onenka ocraTka
3HAKOYEPEIYIOIEerocs psia. AOCONIOTHAS U YCIOBHAs cXoauMocTh /T1p/

15.4

OneMeHTH QyHKIHOHAIBHOTO aHam3a. PyHKIHMOHATBHEIE psAAbl. CXOIMMOCTS.
PaBHOMepHAs cxoauMocTh. CBOMCTBA PABHOMEPHO CXOAAIIMXCA psfoB. IIpu3Hak
Beiiepmirpacca. Crenennsie psaasl. Teopema AoGens, 001acTh CXOAUMOCTH.
Pamgnyc cxonmmoctr. [ToHATHE 0 OECKOHEYHOMEPHBIX METPHYECKAX
npoctpancTBax. Psaapl Telnopa n Makiopena. PaznosxeHre 0CHOBHBIX
9JIEMEHTaPHBIX (QYHKLIWH U IPUMEHEHHE UX B MPUOIMIKEHHBIX BHIUMCICHUSX
(3Ha4YeHHs (HYHKLUIA, IPEIENbI, ONPEICIICHHBIC HHTETPANbL, TU(PepeHInaTbHbIC
ypaBHeHust). /Jlex/

JIeKIus Oecena

15.5

OnemMeHTH QyHKINOHAIBHOTO aHam3a. PyHKIHMOHANBHEIE psAAbl. CXOIMMOCTS.
PaBHOMepHas cxoauMocTh. CBOMCTBA PaBHOMEPHO CXOASAIIMXCA psnoB. IIpu3Hak
Betieprrpacca. /TIp/

paboTta B
MaJIBIX IPYyIIax

15.6

Crenennsle psanbl. Teopema AGens, obnacts cxoaumocth. Pagnye cxonumoctn.

[NonsTHE 0 GECKOHETHOMEPHBIX METPHUYECKUX IIPOCTPaHCTBaX. Pssl Teinopa u
MaxiopeHa. Pa3noskeHue 0CHOBHBIX 3JIEMEHTapHBIX (PYHKIUI U IPIMEHEHHE UX
B NIPUOJIMKCHHBIX BBIYUCICHUAX (3HaYeHHs (PyHKIIMH, pe/ebl, ONpeAe/ICHHbIe

HHTerpaisl, tuddepeHnnansHeie ypapaenns). /IIp/

paboTa B
MaJTBIX TPYIIIax




15.7 Tlapmonuueckuit ananu3. OpToHOpMHUpOBaHHasA cucTeMa GyHKIUHA. Py Dypse. 2 nexnus Oecena
Koapouuunents Ditnepa — Dypre. Teopema dupuxie. Psn Oypbe a1t 4eTHBIX U
HEYeTHBIX QYHKIHU. Pa3noskenue B psag Oypbe HEMEPHOAMISCKAX (QYHKITHIA.

IpakTryecknii rapmMmonndecknii ananms. /JIex/

15.8 Iapmonuueckuit anamu3. OpToHOpMHUpPOBaHHas cucTeMa GyHKIUHA. Py Dypse. 4 pabora B
Koa¢pounuents Ditnepa — Dypre. Teopema dupuxie. Psg Oypbe a1t 4eTHBIX U MaJIBIX TPYyIIax
HedeTHBIX (yHKIMHA. Pasnoxenne B pag Oypbe HENeproIuueckuX (yHKITHH.

IIpakTHyeckuii rapMOHUYECKUH aHAIN3.

Pemenue 3agau npogeccuoHaNIbHON HAPaBIEHHOCTH.
/Mp/

Pa3gen 16. CamocTosiTesibHast padoTa

16.1 oaroroBka k aexuusm /Cp/ 8

16.2 IToaroToBka K MpakTU4YecKuM 3aHaTusM /Cp/ 34

16.3 BrimosnHeHne KOHTPOIBHOH padboTsl o TeMe "JInd depeHnmanbHble ypaBHEHUS U 8,6
psanst" /Cp/

Paznen 17. KoHTakTHbIE Yachl HA aTTECTALMIO

17.1 3auger /KD/ 0,25

17.2 Konrpomsnas padora /KA/ 0,4
Pa3nen 18. Teopus BeposiTHOCTEH

18.1 Teopust BeposSITHOCTEH. AKCHOMAaTUYECKOE, KJIACCUUECKOE U TEOMETPUIECKOE 2 neknus Oecena
oTpeneNieHHs BEPOSITHOCTU. DIIEMEHTHl KOMOMHATOPUKHU. TE€OpEMBI CIIOKEHHS U
YMHOEHHS BeposTHOCTeH. DopMyIibl OJHON BeposTHOCTH U baiieca /Jlex/

18.2 Teopust BeposITHOCTEH. AKCHOMAaTUYECKOE, KIaCCHUECKOe U TeOMETPUIECKOe 2 pabora B
oTIpeIieNICHHsI BEPOSITHOCTH DJIEMEHTHI KOMOWHATOPUKH TeopeMbl CIIOKESHUS H MaJIbIX TPyIax
YMHOXEHUS BeposTHOCTel. DopMyIel monHOH BeposaTHOCTH U baiteca. /TTp/

18.3 IocnenoBaTenbHOCTs HE3aBUCHMBIX HcnbITaHni. Cxema bepHymmn. 2 nexnus Oecena
IpenensHbie TeOpeMbl MyaBpa-Jlamnaca u [lyaccona. /JIex/

18.4 TTocnenoBarenbHOCTH HE3aBUCUMBIX HcTibiTanni. Cxema bepuynnu [IpenensHbie 2
TeopeMbl MyaBpa-Jlamnaca u [Tyaccona. /IIp/

18.5 CryuaiiHble BEJIMYMHBL., UX BUJBI, 3aKOHBI pacipeaencHus. MatemaTuueckoe 2 neknus Oecena
O’KUJIaHUe, TUCTIepCHs U UX cBoiicTBa. /Jlex/

18.6 CrnyuaiiHble BeIMUMHBL., UX BUIBI, 3aKOHBI pacnpeaeneHus. MatemaTuueckoe 2 paboTa B
OXKHMJaHUe, TUCTIepCHs U UX cBoiicTa /TIp/ MaJIbIX Ipynmnax

18.7 [oHsATHE 0 HaYaNBHBIX U [EHTPATEHBIX MOMECHTAX. 3aKOHBI OOJBIIIX JHCEI. 2 neknus Oecena
Cuyuqaitasie poreccs! /JIex/

Paznen 19. MaremaTu4eckasi CTaTUCTHKA

19.1 MaremaTnueckas cCTaTHCTUKA. BEIOOpKa, SMIIMPUYECKUH 3aKOH pacIpe/elICHusl. 2 Jekuus oecena
Bri6opounsie cpenaue. DMmuprueckast QyHKIUS pacrpeeseHns, THCTorpaMma,

JVHUS IMIIUPUIECKOH mioTHOCTH. /JIek/

19.2 MaremaTtideckasi CTaTUCTHKA. BEIOOpKa, SMIUpHUYecKuii 3aK0H 2 paborta B
pacnipeneneuus. /IIp/ MAJIBIX TPYIIIax

19.3 Bri0opouHbie cpenuue. IMmuprueckas QyHKIUS pacrpeaeseHus, TicTorpamma, 2 paboTa B
JUHUS IMIUpUdeckoi miotHocTH /Tp/ MaJIbIX TPyIax

19.4 Onpenenenne TEOPETUUECKOTO 3aKOHA PACIIPEIEIIEHHS], TEOPETUUECKUE YACTOTHI. 2 neknus Oecena
IIpoBepka runoTe3sl 0 BUE 3aKOHA paclpeeNieHns] TeHepaTbHOI
COBOKyIHOCTH. /JIek/

19.5 OnpeneneHyne TEOPETHUECKOTO 3aKOHA PACHPEAEIEHHs, TEOPETHUECKUE YaCTOThI 2 pabora B
IIpoBepka rUIoTe35l 0 BUJC 3aKOHA PACIIPECIICHNS TeHEPATLHON MaJIbIX TPyIax
coBokymHocTH. /I1p/

19.6 Cratuctuueckrue MeTosl 00pabOTKK IKCIIEPUMEHTANbHBIX TaHHBIX /JIex/ 2

19.7 CraTHCTHYECKHE METO/IbI 00paOOTKHM 3KCIIEPUMEHTANbHBIX NaHHbIX /I1p/ 2 paboTa B

MaJIbIX TPYIIax

19.8 Perpeccronnstit ananus /JIex/ 2

19.9 PerpeccroHHBIi aHaTHU3 . 2

Penrenue 3a1a4 mpoecCHOHaTbHOM HATIPABIEHHOCTH.
Mp/




Paznen 20. CamocTosiTes1bHAsI padoTa

20.1 IMoaroToBka k jekuusm /Cp/ 4 8
20.2 IToaroroBka k mpaxTudeckuM 3aHaTaaM /Cp/ 4 16
20.3 BrinonHeHue KOHTPOJILHOU paboThI 1o TeMe "Teopust BeposTHOCTEH 1 4 8,6

MaTtematudeckas cratuctuka" /Cp/

20.4 Jucnepcronnsrit anamms /Cp/ 4 16

Pazgen 21. KonTakTHbIE Yachl HA aTTECTALMIO

21.1 Konrtponsnas pabora /KA/ 4 0,4

21.2 Dx3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHAJIbI

OrleHOYHbIE MaTEPHANIbI ISl IPOBEACHHS IIPOMEKYTOYHOM aTTeCTaluu 00YYarOIUXCsl IPUBEICHBI B IPUIOKCHUAH K
paboueii mporpaMme AUCHUTLIHHBL.

@DopMbI ¥ BHIBI TEKYIIEr0 KOHTPOIS MO AUCHHILIAHE (MOJYIIO), BUABI 3aJaHUIM, KPUTEPHUH HX OLCHUBAHUS,
pachpejeiicHie 6ajuIoB 110 BUAaM TEKYIETO KOHTPOJIS pa3pa0daThIBAIOTCS PEIOIaBaTelieM AUCIUIUIHHBI C YIETOM €€ CIeUDUKH U
JIOBOJIAITCS IO CBECHHSI 00YJArOIINXCS HA TEPBOM YICOHOM 3aHSTHH.

Tekyuid KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeeM JUCIMILTHHBI (MOJIYIs), KaK TPABHUIIO, C
ucnoib3oBanreM DVOC uin myTeM MpOBEPKH IMMCHMEHHBIX paboT, MPeIyCMOTPEHHBIX pabOYMMH IIPOTPAMMAaMH IHMCIMILUIAH B
paMKax KOHTaKTHOM pabOThI U CAMOCTOSITENILHON paboThl 00yuaromuxcs. Jjist pukCHpoBaHus pe3yabTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatsbes DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemast iuteparypa

6.1.1. OcHoBHas JqUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O51. agpec
TBO, TOJT

JI1.1 [KapacesaP. b. Bericmras maTemaTHKa: TUHEIHAS anreOpa, BEKTOpHAs OMCK : https://e.lanbook.com/bq
anreOpa, aHaJIUTUYECKasi TeOMETPHs, BBEICHHUE B CubAJIN,
MaTeMaTHYCCKHUH aHATU3, TU(HepeHIINANTEHOE UCUUCTICHNE 2019
(hyHKIMH OTHOHM NEHCTBUTENBHON IIepeMEHHO: yaeOHoe
nocobue

JI1.2 [Kapacesa P. b. Bericmras matemaTnka: audQepeHnnaiIsHoe HCUHCICHHE OMCK : https://e.lanbook.com/bq
(hyHKIIMH HECKOIBKHX MEPEMEHHBIX, HHTETPAIbLHOE CubA I,
WCUUCIICHUE (QYHKIINU OJHOM NEHCTBUTEIBHOM MEPEMEHHOM: 2020

yaebHOe mmocodue

JI1.3 |Bacunses A. A. Teopust BEpOSITHOCTEH U MaTeMaTU4YECKask CTATUCTUKA! MockBa: | https://urait.ru/bcode/45]
Y4eGHUK U IPAKTUKYM I By30B IOpaiir,
2020




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 | Apxanrenbckuii A. W., | COOpHUK HHAMBHIYATHHBIX 3aJaHUMN 0 MaTEMAaTHUKE JIJIs CaHKT- https://e.lanbook.com/bg
baxanos B. 1. TEXHUYECKUX BBICIINX yIeOHBIX 3aBeneHuid. Yacth 1 [etepOyp
r: Jlansp,
2021

6.2 UndopmManuoHHbIe TEXHOJOTHH, HCTIOJIb3yeMble MPH OCYIEeCTBJIEHHH 00Pa30BaTeJILHOrO MPoLecca Mo JHCIUILTHHE
(Mony.110)

6.2.1 IlepeveHb JUIEH3HOHHOTO ¥ CBOOOTHO PACIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecTeYeHus

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 Ilepeyenn npoeccHOHANBHBIX 023 JaHHBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | zZbMATH — camas nonHas MaTeMaTndeckas 0a3za TaHHBIX, OXBAaTHIBAIOIIas MaTepHaibl ¢ KoHna 19 Beka. zbMath comepxut
okoio 4 000 000 nokymeHTOB, U3 Ooee 3000 >xypHanoB u 170 000 KHUT MO0 MaTeMaTHKe, CTATUCTHKE, HHQOpMaTHKe, a
Tak)Ke MalllMHOCTPOEHUIO, (PU3UKE, ECTECTBEHHBIM HayKaM H Jp. - zbmath.org

6.2.2.2 | Obmepoccuiickuif MaTeMaTHIeCKHH opTal (MHpopMannoHHas cucTeMa) - http://www.mathnet.ru/

6.2.2.3 | Mathcad- cpaBo4HUK 10 BEICIIEH MaTeMaTHKe -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | YaeOHble ayiUTOpHUHN ISl IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THUIA, YKOMIUIEKTOBAHHBIE CIICINAT3UPOBAHHON MEOEIbI0
1 TeXHHYECKUMH CPEACTBAMHU 00yJeHHS: MyITbTHMEIUIHOE 000pyTOBaHNE AJIS IPENOCTAaBICHIUS yaeOHOH HHpOpMAIUN
00JIBIIION ayJUTOPHH /NN 3BYKOYCHIIUBAIOIIEe 000pyIOBaHUE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | YaeOHBIe ayqUTOPHH UL IPOBEACHHS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBEIX W HHAWBHUYaJIbHBIX KOHCYIIBTAITIH,
TEKYIIET0 KOHTPOJISA M MPOMEXYTOUHOH aTTeCTAIlH, YKOMILUIEKTOBAaHHbIE CIEIHATI3UPOBAaHHON MeOeNbio U
TEXHUYECKUMH CPECTBAMH O0y4EHUs: MyIbTUMEANITHOE 000PyA0BaHHUE N/HUIIN 3BYKOYCHIIMBAIOLIEE 000py/I0BaHUE
(cTanmoHapHOE WIH TIEPEHOCHOR)

7.3 | [TomenieHNs A1 CAMOCTOATENBHOM PabOTHI, OCHAIICHHBIC KOMIBIOTEPHOH TEXHUKON C BO3MOYKHOCTBIO TIOAKIIFOYCHHS K
cetn "UHTepHET" M 00ECIIeYeHNEM TOCTYIA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEbHYIO CPeTy YHUBEPCUTETA.

7.4 | [TomenieHs A1 XpaHEHHS ¥ MPO(HUITaKTHYECKOTO 00CTy)KUBaHUS Y4€O0HOTO 000pyTOBaHHUS




