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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Henpto n3ydeHns: AUCHMUILTHHBIL «MaTeMaTHKay SBISIETCS MOJITOTOBKA CTYACHTOB IO MaTeMaTHKe - 0a3bl JJIST OCBOCHHS
psina oOeHayuYHBIX JUCUUIUIMH U AUCHUIUIMH TpOoQecCHOHAIBHON HAPaBIEHHOCTH, CIIOCOOCTBYIOIINX TOTOBHOCTH
BBIMYCKHUKA K MEKIUCIUITTHHAPHOHN SKCIIEPUMEHTATLHO-MCCIIEA0BATEIBLCKON NEATEIBHOCTH, H (POPMHUPOBAHUE
MaTeMaTHIECKON KYIbTYpPBI OVAYIIETO CIIEIHAaIIICTa.

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

[Mux (pasaen) OIT: | b1.0.12

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, MATEMaTUYCCKOTO aHalIn3a U MOJCINPOBAHUA

OIIK-1.1 IIpuMeHsieT MeTOIbI BBICIICH MAaTEMaTHKH JJIs PEIICHHS 3a1a9 TPO(EeCCHOHATBHON A TENEHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

3.1 |3narn:

3.1.1 | ocHOBHBIE TOHATHS ¥ METOIBI MATEMaTHIECKOTO aHAJIM3a, AaHATUTHIECKOH TeOMETPHH | JINHEHHOI anreOpsl,
uhepeHITaTbHOTO U HHTETPAIbHOTO UCUHCIICHHS,

3.1.2 | -oCHOBBI TEOpPUH BEPOATHOCTEN, MATEMAaTUYECKON CTATUCTUKH.

3.13

3.2 | YMeTh:

3.2.1 | -ucnoyib30BaTh OCHOBHBIEC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUITIUH B HpO(I)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH,

322 -IIPUMCHATHb MAaTEMAaTUICCKUEC METOAbI AJIs1 PCIICHUA IPAaKTUYCCKUX 3a1a4,
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3.3 | Baragern:

3.3.1 [ -MeTomaMu MaTeMaTHYECKOTO OMMCAHUS (PU3UIECKHUX SBICHHI U TIPOIECCOB,

3.3.2 | -anmapaToM MaTeMaTUYECKOTO aHaJIN3a, TEOPUH BEPOATHOCTEN U MATEMAaTHUECKON CTATUCTHKH.

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. [Ipeamer matematnku. OCHOBHBIE alreOpanyeckue CTPYKTYPBI. 1 2
Jluneitnas anreopa. OnpenenuTeny BTOPOro | TPEThero mopsakoB. OCHOBHbBIE
CBOWCTBa OMpeneNnTeNeld, MUHOP U airedpandeckoe gonoiaHenue /Jlex/

1.2 OnpenenuTeny U UX CBOKWCTBA, BBIYUCIEHUE onpenenuTene 2-ro; 3-ro; ..., n- 1 2 paboTa B
oro nopsiakoB. /TIp/ MaJIbIX TPYIIax
1.3 IonsiTue 06 ompenenuTesne N-oro MopsAKa U €ro BelYucieHue. Marpuiisl. Mx 1 2 JIeKIus oecena

Buabl. Anredpa matpui. OOpatHas matpuna. TeopeMa CylecTBOBaHUS H
€IMHCTBEHHOCTH 00paTHO# MaTpHuel. /JIex/

1.4 Mertoa Kpamepa. MaTtpulisl 1 onepanuy Hajx HUMA. Y MHOKeHue Matpull. /I1p/ 1 2 paboTa B
MaJIbIX rpynmnax
1.5 Pemenue cucrem nuHelHbIX ypaBHeHui (CJIY) metomom Kpamepa u 1 2
MaTpPHYHBIM MeTonoM. /JIex/
1.6 OO6parHast MaTpuia. Mp/ 1 4
1.7 DnemeHTapHbIe peoOpa3zoBaHus Matpull. Panr matpuisl. Teopema Kponekepa- 1 2
Kanemmm /JTex/
1.8 Marpuansiii Metox pemenns CJIY. Haxoxnenne panra matpumst /IIp/ 1 2 pabora B
MaJIbIX TPyIIax
1.9 Pemenue CJIY meronom I"aycca, meronom XKopaana-I'aycca. /Jlex/ 1 2
1.10 Pemrenne cucrem metonom [aycca. Pemenne ogHOpoanbx cucreM. /IIp/ 1 4

Pazpnen 2. BexropHas anreépa

2.1 BexkTopsl. JIuneiiHble oniepanuu HaJl BEKTOpaMH, UX cBOMCTBa. ba3uc B 1 2 JeKius oecena
MIPOCTPAHCTBE, OPTHI, IEKApTOBA CHCcTeMa KoopanHat. Hanpasiistomue
KocuHycHl. CKaJIsIpHOE IPOU3BEICHNE, €TO CBOMCTBA, MpHioXkeHus. /JIex/




2.2

Bekroproe npoussenenue. Ero cBoiicTBa. ['eoMeTpuuecKuii 4 MEXaHUYECKUH
CMBIC]I BEKTOPHOT'O MPOU3BEICHHS. Y CIIOBUE KOJUTHHEAPHOCTU BEKTOPOB.
CwmenranHoe npom3seneHne. Ero cBoiicTBa, BEIUMCICHNUE, TPHIoKeHNs /JIex/

23

BexTtopsl. JIuneiinbie onepanuu Haj BekTopamu. CKalsipHOE IPOU3BEACHUE
BekTopos /I1p/

24

BekropHoe 1 cMelaHHOe MTPOU3BeIeHHs BEKTOPOB, Oazuc. /Ilp/

paboTa B
MaJbIX Ipymnmax

Pa3gen 3. AHanuTH4YeCKas reoMeTpust

3.1

HopwmanpHoe ypaBHEHHE IUNIOCKOCTH B BEKTOPHOW M KOOPAMHATHOH (opMax.
OOmmee ypaBHEHHE MIIOCKOCTH. Y paBHEHHE IIOCKOCTH, IPOXOAdIIell yepes TpH
TOYKH. Y CJIOBHS MapajIeNbHOCTH U MEPIEHANKYISPHOCTH MIOCKOCTEH.
I'mmeprockocts /Jlex/

32

VYpasuenue miockoctu /Ilp/

33

YpaBHeHHe TUHUHU Ha TIockocTH. [IpocTeiimne 3a1aun aHanuTHYECKON
reoMeTpud. BekTopHOe, KaAHOHHYECKHE U ITapaMeTPUIEeCKUe YpaBHEHUS
npsimoii. Ilepecedenue npsaMoil u mwIockocTu. PaccrosHue oT Touku 110
miockocTy. [TapannensHOCTh U NePIEeHANKYISPHOCTD MPSIMBIX, MPSIMON 1
IUIOCKOCTH. /JTex/

Jekuus oecena

34

[psimast B mpocTpaHcTBe M Ha TutockocTH /I1p/

3.5

JIMHIM BTOPOTO MOPSAAKA: OKPYKHOCTb, SJUIHIIC, TUIIepOoIIa, mapadona.
IpuBeneHne K KAHOHNUECKOMY BHY KPUBBIX BTOpOTO Topsinka. [ToBepxHOCTH
BTOPOTO MOPSIKA.

/JTex/

JIekmus Oecema

3.6

JluHMYM 1 IOBEPXHOCTH BTOpOTo Topsinka /TIp/

3.7

IlonsipHble KOOpAUHATHI TOUKU. Y paBHEHUS JIMHUH B MOJISPHBIX KOOPJAUHATAX.
IMapamerpuueckuii crioco6 3anaHus KpUBBIX. HekoTopble 3aMedaTenbHbIe
kpusble. /JIex/

3.8

IlossipHbIE KOOPAUHATHI TOUKU. Y PABHEHMSI IMHUH B IOJIIPHBIX KOOPJUHATAX.
[MapameTpuueckuii croco® 3axanus KpUBBIX. HekoTOphIe 3aMeuaTenbHbIe
kpusble. /TIp/

pabora B
MaJIbIX IPyIIax

Paznen 4. luckperHas MaTeMaTuKa

4.1

OCHOBHBIE TTOHSTHS TEOPUU MHOKECTB M HEUETKIX MHOXECTB. KaHTOpOBCKOE
omnpeneneHne MHOkecTBa. CriocoObl 3aanusi MHOXKeCTB. KoHeuHbIe 1
OeckoHeUHBIe MHOXKeCTBa. [lycToe u yHHBepcanbHOe MHOXecTBa. MOIIHOCTB
MHOkecTBa. Onepanun HaJl MHOKecTBamu. Jlnarpammel Ditnepa-Benna.
IoxpeiTue u pa3duenne MHOkecTB. OCHOBHBIE TOXK/IECTBA alreOpbl MHOKECTB.
[Tonsitue HeueTkoro MHokecTBa. OYHKIMS MPUHAAISKHOCTH. OCHOBHbBIE
OTIepalliy HaJl HEYETKUMH MHOXKECTBAMH U HX CBO¥CTBa. /JIek/

JIeKis Oecema

4.2

MmuosxectBa. Onepannu Hax MHOKecTBaMu /I1p/

43

OcHoBbI KOMOUHATOPUKU. OCHOBHBIE MPaBHiia KOMOMHATOPUKH (CYMMBI,
IIPON3BEICHHMS). YTIOPSIOYEHHBIC H HEYIIOPSIOYEHHBIE BHIOOPKH.
[epecTanoBKH, pa3MeIIeHNS COUCTAHNS, COUCTaHUS C TIOBTOpeHHAMH /JIex/

44

IepecTanoBKH, pa3MeIEHNS COUETAHNS, COUETaHNSA C TIOBTOpeHHAMH. /T1p/

Paznen 5. KommjiekcHbIe YHCJIA.

5.1

AnrebpandecKue onepaniy HaJl KOMIDIEKCHBIMU YHCIaMi. 3alHich
KOMIUIEKCHBIX YHCeNI B aJIreOpandeckoil, TPHrOHOMETPHUIECKOH U ITOKa3aTeIbHOM
dopme. /Jlex/

52

KomruiekcHble uncia u AIeHCTBUs ¢ HUMH. PellieHre ypaBHEHH BO MHOXKECTBE
KOMILUTEKCHBIX uncen. /TIp/

Pa3nen 6. BBenenne B MaTreMaTH4eCKH aHAIN3.

6.1

IousTtue Qynxuny, npenen GyHKIUN u nociaegoBaTensHOCTU. OCHOBHBIE
TEOpeMBI 0 Ipefienax, 3aMedaTebHble Tpeienbl. beckoHeuHo Manble U
0ECKOHEYHO OOJIBIINE BEIMYMHEI, SKBHBAJICHTHBIC BEJIMYMHEL. HenpeprBHOCTR
(YHKIINH B TOUYKE, HEIPEPBIBHOCTH 3IeMEHTAapHbIX (yHknumii. CBolicTBa
(YHKIUH, HEMPEPHIBHBIX HA OTpe3Ke. TOUKH pa3pbiBa U UX KIacCU(BHUKAISL.
YucneHHOE pelieHre HETMHEWHBIX ypaBHEeHUH. /JIek/

JIeKIus Oecena




6.2

Brruncnenne npenenos (yHknuil. I[lepBelii 1 BTOpoif 3aMedaTeTbHbIE PEAETbl U
ux cneactsus. PackpeiTue HeonpeneneHHocTeil. CpaBHeHHE OECKOHEUHO MaJIbIX
(byHKIMH, HccaenoBanne (GyHKINI Ha HETIPepbIBHOCTH. Penenne 3amay
npodeccnoHabHOM HanpasiaenHocTH. /I1p/

paborta B
MaJIbIX TPYIIax

Pasznen 7. CamocTosiTe1bHAst padoTa

7.1

IToxaroToBka k sexiusim /Cp/

16

7.2

IMoaroToBka k mpakTuueckuM 3aHsaTHsM /Cp/

48

7.3

Konrponsnas padora no Teme "Jluneiinas anredpa u aHaTUTUYECKAs
reomerpus” /Cp/

8,6

74

Kpussre B omsipHoi#i cucreme koopanHat /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.
IIpowusBoxaHas cioXHOM 1 0OpaTHO# (pyHKunu. [Ipon3BogHAS TApaMETPUIECKOI
u HesaBHOU (yHKImu. Juddepennunan. [IpubdiarkeHHble BEIYUCIEHUS IPU
nomo1ny auddepennmana. 'eoMmerpuueckuii 1 GU3NIECKUI CMBICI
NIPOU3BOJIHON. YpaBHEHUS KacaTelbHOU U HopMasid. CBOHCTBa
nuddepenipyemsix Gy, Teopemsl Pomns, Jlarpanxa, Komru. Ipasuio
Jlonwurains st BeIYMCIIeHUs mpenernos. /Jlex/

Jiekums Oecena

9.2

Berruncnienve npou3BoaHbIX U quddepennuanos @OII. Beruucnenne
MIPOU3BOJIHBIX CIIOKHBIX, HESIBHBIX U MMapaMETPUIECKUX (YHKINH. Berancnenue
TIPOU3BOJIHBIX BBICIINX MOPAIKOB. Haxo1eHue mpeienoB ¢ UCII0Ib30BaHUEM
npasuna Jlonurans. /IIp/

9.3

®opmyna Teitnopa. MccnenoBanre GyHKIIMM ¢ TOMOIIBIO TPOU3BOIHBIX.
WHTepBasl MOHOTOHHOCTH, SKCTPEMYMBI, HHTEPBAJIBI BBITYKIOCTH H
BOTHYTOCTH, TOUKH Iepernoda, acuMuToThl. IlocTpoeHne rpaduka QyHKIHH.
Haubonbiiee u HauMeHblIee 3HaYeHUsT PYHKLUHU Ha OTpe3Ke. ANMPOKCUMALIUS
OIIBITHBIX JJAHHBIX METOJJOM HaUMEHBIINX KBaapaToB. /JIex/

JeKius oecena

9.4

HccnenoBanue GpyHKIMH ¢ TOMOIIBIO TPOU3BOAHBIX. HaxoskeHne Touek
9KCTpeMyMa M Touek nepernda. Haxoxxnenne acuMnToT rpaduka GpyHKImm.
IonHoe uccnenosanue GyHKIMK U noctpoenue rpadukos. /Ilp/

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 MIPOU3BOJIHBIX U MONHOTO quddepeniuana,
KacaTellbHas IIOCKOCTh U HOpMaJb K nmoBepxHocTu. IIponsBoaHas no
HaTpaBJICHHUIO, TpaieHT. [Ipon3BoaHas CI0KHON (YHKIINN, MHBAPHAHTHOCTD
¢dopmsl nepsoro qupepenipana. YacTHele IPOU3BOAHBIE U AU HEpPEHINAIEI
BhIcIINX MopaakoB. @opmysna Teiinopa. [TpubnmkeHHbIe BEIYHCICHUS.
Heob6xoauMeble 1 TOCTaTOYHBIC YCIOBHS SKCTpeMyMa (DYHKITHH MHOTHX
TICPEeMEHHBIX. Y CIIOBHBIHN 3KcTpeMyM. Hanbombiee 1 HanMeHbIee 3HAYCHNUE
¢$yHKIMY B 3aMKHYTOM oOmactu. /JIex/

JIeKkus 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 Buze. /Jlex/

Jexuus oecena

Henocpencreennoe unrerpuposanue. /I1p/

11.3

3amMeHa NePEeMEHHOMN B HEONPEACICHHOM HHTErpaiie ( MeTOA MTOCTAHOBKH).
Wnterpuposanue no gactsam /JIex/




11.4

BelurciieHre HeOnpPeIeICHHOTO HHTErpaia METOaMH [TOICTAHOBKH U T10
yactam. /TIp/

paborta B
MaJIbIX TPYIIax

Pasnosxenue npoOHON palMoHaTLHON (YHKIIMK HA POCTEHIIIe.
WHTerpupoBanue IpoCTEHIINX palOHANBHBIX Apobeit. /Jlex/

Paznoxxenne qpoOHOIT paroHaIPHON (QYHKITNH HA IPOCTEHIIHE.
HuTerpupoBanne NpoCcTEHINX paloHAIBHBIX apobeit. /TIp/

HuTerpupoBanue NpoU3BOILHON pallMoOHaIbHOM 1podu. IHTerpupoBanue
HEKOTOPBIX UPPALMOHAIIBHBIX BhIpaskeHHH. /JIek/

WHTerpupoBaHue MpON3BOILHON pariioHaIBHON 1podu. VHTErpupoBanue
HEKOTOPBIX HPPalMOHAIBHBIX BEIpaskeHui. /IIp/

paboTta B
MAJTBIX TPYIIIax

11.9

WHTerpupoBaHue BbIpaXXeHHUH, COAEPIKAIMX TPUTOHOMETpUIECcKHe (yHKIHH.
O030p npreMoB uHTErpupoBanus. /JIex/

11.10

WHrerpupoBaHue BIpaXXCHUH, COAEPKAIMX TPUTOHOMETpUIECKIE (PyHKIHH.
O0630p npuemoB uHTErpHpoBanus. /I1p/

11.11

OnpeeneHHbIN HHTETPAN, TEOMETPUUSCKHN 1 (PU3MIECKUIT CMBICI, CBOCTBA.
Teopema o cpegHeM 3HaueHNH. 3aMeHa IEPEMEHHON 1 HHTETPUPOBAHUE IO
4acTsAM B OnpeaeeHHoM uHTerpaie. /Jlex/

11.12

Brruncienne onpeneneHHbIX HHTErpaios. /IIp/

paboTa B
MaJIBIX PYIIIax

11.13

Teopema 0 IPOU3BOIHOM HHTETpaJIa C TIEPEMEHHBIM BEPXHHIM TIpeielioM. 3aMeHa
MIepEeMEHHON ¥ HHTETPUPOBAHHE 110 YacTsIM B OIPEIeICHHOM HHTETrpale.
[IpubnmKxeHHOE BEIYHCIICHUE ONIPEACIEHHOr0 HHTerpana /JIex/

11.14

[pubnmxeHHOE BBIYHCICHUE ONIpeAeieHHoro naTerpaia /IIp/

paboTa B
MaJIBIX TPVIIIaX

11.15

leomeTpudeckue MpUIOKEHUS ONPEICIIEHHOTO HHTETpaia. Beraucienue
IJIOMIAeH TUIOCKUX (PUTYp U 0OBEMOB TEI BpaIlCHUSI.

BoruncrieHre AIUH AYT IUIOCKKX KPUBBIX M IUTOINAACH TTOBEPXHOCTH Tel
BpaieHus. HekoTopsie pusndeckue mpuioKeHUs ONpeIeIeHHOT0 HHTETpaa.

/J1ex/

11.16

I'eomeTpuyeckie IPHIOKEHUS OIPEASICHHOTO HHTerpana. Beraucnenue
wiowaeil Iockux GUryp 1 06bEMOB Tel BpaLICHHS.

BrruniciieHre JIMH IyT INIOCKUX KPHUBBIX U IUIOIIAIei IIOBEPXHOCTH Tel
BpamieHus. Hekotopsle Gpusnueckre IpHIIOKEHUS OIPENEIeHHOTO HHTerpaa.
Mp/

pabora B
MaJIbIX TPYIIIax

11.17

HecoOctBennbie nunterpansl. [Ipusnaku cxomqumoctu. /Jlex/

JeKuus oecena

11.18

Brrunciienre HecoOCTBEHHBIX HHTErpasioB. /IIp/

11.19

Kpatnsle uarerpansl. OnpeeneHue 1 BEIMUCICHNE JBOHHBIX M TPOHHBIX
HHTETPaoB B AEKapTOBBIX KOOPJUHATAX. 3aMEHa IEPEMEHHBIX B KPATHBIX
HHTerpanax. Beruucnenue NBOMHBIX MHTETPAIOB B MOJISPHBIX
koopauHaTax. /Jlex/

11.20

Kpatnsle uarerpansl. OnpeneneHue 1 BEIMUCICHNE JBOHHBIX M TPOHHBIX
HHTETPanoB B AEKapTOBBIX KOOPJAUHATAX. 3aMeHa IEPEMEHHBIX B KPATHBIX
HHTerpanax. Beruucnenue NBOMHBIX MHTETPaIoOB B MOJISPHBIX
xoopauHaTax. /Ilp/

pabora B
MaJbIX TPYIIax

11.21

I'eomerpudeckue u pU3NIECKHE MPUITOXKEHUS KPATHBIX HHTETpaos. /JIek/

JIeKis Oecema

11.22

TeoMeTprdeckie U GU3NUECKUE TIPUIIOKEHHS KPATHBIX HHTETPAJIOB.
Penrenne 3a1a4 mpohecCHOHaTbHOM HATIPABICHHOCTH.
Mp/

Paznen 12. CamocTosiTesibHAsI padoTa

12.1

Junddepentmanbaas reoMeTpHst KpUBBIX. DIeMeHTHI Tonoaoruu. ITnockas
KpUBasi: KpUBU3HA; PauyC, KPYr ¥ LEHTP KPUBU3HBI. Y PaBHEHMSI KPHUBOH B
mpocTpaHcTBe. BekTop-(hyHKIUS CKaIsIpHOTO apryMeHTa, ee
nuddepenpoBanye. YpaBHeHHs KacaTeIbHOW M HOPMaIbHOU MIOCKOCTU K
npocTpaHcTBeHHOH kpuBoi. Kpususna. ITonstie nosepxHoctu. Kacarenpnas
IJIOCKOCTh M HOPMaITh K moBepxHocTH. /Cp/

14

12.2

IMoaroToBka k nexmusim /Cp/

16

12.3

IoaroroBka K mpakTHYecKuM 3aHsTusIM /Cp/

32

12.4

Brmosnaenne KOHTpoIbHOH padoTh! "Ind hepeHnnanbHoe U HHTETPaIbHOE
ucuncnenue" /Cp/

8,6




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

Juddepennmanpasie ypaBHeHHS. OOIIIE TOHSATHS U ONpeeNieHUs. Y paBHSHUS
nepBoro nopsiaka. YactHoe u obmiee penrenue. 3agada Komm. YpaBHenus ¢
pazaeNsIoUMuUCS TepeMeHHbIME. /JIex/

Jeknms Oecena

14.2

Pemenue quddepeHmanbHbIX ypaBHeHHH iepBoro nopsaka. /IIp/

14.3

OpnHOpoIHBIE U IMHEHHBIE YpaBHEHUS IIEPBOTO Mopsiaka. Y paBHeHust beprymn.
J.Y. B nonmHeIx nuddepennnanax. /Jlex/

nekuus Oecena

14.4

Pemmenue nuddepenmanbHpIX ypaBHeHUH epBoro nopsaaka. /Ilp/

14.5

VYpaBHeH#ue BbIcuX MOpsakoB. 3agava Komm. YpaBHeHus, gomycKaromuye
TTOHI>KeHNS nopsinka. OXHOPOAHBIE TMHEHHBIC YPaBHEHNUS N-TO MOPS/IKA.
O6mue cBoiicTa pemenuit. Onpenenurens BpoHckoro. dyHnaMeHTansHas
cructeMa perreHnii. Ctpykrypa obmiero pemenus. /Jlex/

14.6

MeToapl MOHMKEHUS Topsika auddepeHraibHbx ypasHenuit. /I1p/

paboTa B
MAJIBIX TPVIIIaX

14.7

OpHOpOAHBIC TMHEWHBIE YPAaBHEHUS BBICIINX MOPSIKOB. /IIp/

14.8

OnHOPOHBIC TMHEHHBIC YPABHEHHS C OCTOSHHBIMH KO3(bPHUIHECHTaAMH.
XapaxkTepucTuieckoe ypaBHeHHe. Haxoxnenune obmero permerus. /JIex/

Jexuus oecena

14.9

Pemenue TMHEHHBIX HE OTHOPOTHBIX YpaBHEHUH BTOpOTO mopsiaka. /IIp/

14.10

Heongnopoausie nuneitabie 1Y ¢ mocTostHHBIMU Kodhdunmentamu. Meton
BapHalliyU IPOU3BOJIBHBIX MOCTOSHHBIX. METO 1 HEeOoNpeeIeHHBIX
koapdunmeHToB st 1Y co crenuanbHoi npaBoid 4acThio. CHCTEMBI
nuddepeHIanbHEIX ypaBHEHIH. MeTo bl HCKITIOUeHHH U XapaKTepPUCTHIECKOTO
ypaBHeHwusl. /JIex/

JIeKIusa Oecena

14.11

Heonnopoausie muneiinbie 1Y ¢ mocrostHHbIME KO3 unmenTamu. Merton
BapHUaIuH MPOU3BOJIBHBIX MOCTOSHHBIX. MeTO]1 HEeOTpeIeIeHHbBIX
koapdunmentoB st Y co crenuansHON mpaBoii gacteio. /I1p/

pabora B
MaJIbIX TpyIax

14.12

Cucremsl quddepeHranbHpIX ypaBHeHUH. MeTOAbI HCKITIOYeHUH 1
XapakTepucTuueckoro ypapuenus. /IIp/

Paznen 15. UnciioBble U PyHKIUOHAIBHBIE PS/IBI.

15.1

UwcnoBbIe PSIBI C TOJIOKUTENBHBIMU WieHaMH. HeoOX0 UMbl MpU3HAK.
JlocTaTouHble IpU3HAKU CXOAUMOCTH, (CpaBHeHus, JJanambepa, Ko,
HMHTErpalibHbIN )3HaKoniepeMeHHble psabl. [Ipusnak JleiiOnuna. Ouenka ocratka
3HAKOYEPEYIOIErocs psaa. AOCOIOTHAS U YCIIOBHAS CXOAUMOCTH /JIek/

15.2

UwcoBbIe PSIBI C TOJIOKUTEIEHBIMU WieHaMH. HeoOX0MuMBIH MpU3HAK.
JlocTaTouHble MpU3HAKH CXOAUMOCTH, (CpaBHeHus, JJanambepa, Ko,
uHTerpanbHsiii) /I1p/

paboTta B
MaJIbIX TPYIIIax

153

3nakonepeMenHsbie psiabl. [IpusHak Jleitbauma. OueHka ocraTtka
3HAKOYEPEYIOIIerocs psaa. AOCONIOTHAS U YCIIOBHAS cXoauMocTh /I1p/

15.4

OneMeHTH (PYHKIHOHAIBHOTO aHaIn3a. OyHKITOHATIBHBIE psbl. CXOIUMOCTD.
PaBHOMepHAs cxoauMocTh. CBOMCTBA PABHOMEPHO CXOAAIIMXCA psfoB. IIpu3Hak
Beiiepmirpacca. Crenennsie psaasl. Teopema AoGens, 001acTh CXOAUMOCTH.
Pagnyc cxogmmocth. [ToHsTHE 0 6ECKOHEYHOMEPHBIX METPUIECKUX
npoctpancTBax. Psaapl Telnopa n Maknopena. PaznosxeHre 0CHOBHBIX
9JIEMEHTaPHBIX (QYHKUUI U IPUMEHEHHE X B MPUOIMKEHHBIX BEIYUCICHUAX
(3Ha4YeHUs (YHKIMIA, IPEACIBL, ONpeNe/ICHHbBIC HHTETpaNbl, TU(depeHInaTbHbIe
ypaBHeHus). /JIex/

Jekms Oecena

15.5

OneMeHTH (PYyHKIHOHAIBHOTO aHaIn3a. OyHKITMOHATIBHEIE psbl. CXOIUMOCTD.
PaBHOMepHas cxoauMocTh. CBOMCTBA PaBHOMEPHO CXOASAIIMXCA psnoB. IIpu3Hak
Betieprrpacca. /TIp/

paboTta B
MaJIBIX IPYyIIax

15.6

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

[onsaTHE 0 GECKOHEYHOMEPHBIX METPHUYECKUX MpOocTpaHCcTBaX. Psasl Teinopa u
MaxsnopeHa. Pa3noskeHue 0CHOBHBIX 2JIEMEHTAPHBIX (PYHKIUI U IPHIMEHEHHE UX
B TIPUOIIMKCHHBIX BBIYHUCICHUAX (3HAUCHUs (QyHKIMH, Pe/eibl, ONpeAeICHHbIC

HHTerpaisl, tuddepeHnnansHeie ypapaenns). /IIp/

paboTa B
MaJTBIX TPYIIIax




15.7 Tlapmonnueckuii ananu3. OpToHOpMHUpOBaHHas cucteMa pyHkiuid. Psg @ypre. 2 neknus decena
Koapouuunents Ditnepa — Dypre. Teopema dupuxie. Psn Oypbe a1t 4eTHBIX U
HEYeTHBIX QYHKIUH. Pa3noxxenue B psg Oypbe HEEPUOANISCKUX (PYHKIIHH.

[IpakTudeckuit rapmMoHudeckuii aHanu3. /JIex/

15.8 I'apmonuueckuii anamu3. OpToHOpMHUpPOBaHHAsA cucTeMa (yHKIHA. Psa Dypse. 4 pabora B
Koa¢pounuents Ditnepa — Dypre. Teopema dupuxie. Psg Oypbe a1t 4eTHBIX U MaJIBIX TPYyIIax
HedeTHBIX (yHKIMH. Paznoxenne B psag Oypbe HenepnogudecKux GyHKIumit.

IIpakTrdeckuil rapMOHUYECKUH aHAIU3.

Pemenue 3agau npogeccuoHaNIbHON HAPaBIEHHOCTH.
/Mp/

Pa3gen 16. CamocTosiTesibHast padoTa

16.1 IMoaroroBka k snexiusim /Cp/ 8

16.2 IToaroToBKa K MpakTHUeCKUM 3aHsATHIM /Cp/ 34

16.3 BrmonHeHIEe KOHTPOIBHON paboTh! o TeMe "Aud dhepeHruanbHbpe ypaBHEHUS U 8,6
pansr" /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, KIIACCUYECKOE U TEOMETPUUECKOE 2 nexnus Oecena
oTIpeNieNieHHs BEPOSITHOCTU. DIIEMEHTHl KOMOMHATOPUKH. TeopeMbl CIIOKEeHUs
YMHOEHHS BeposTHOCTeH. DopMyItbl OJHON BeposTHOCTH U baiieca /Jlex/

18.2 Teopust BeposITHOCTEH. AKCHOMAaTHYECKOE, KIIACCHYECKOE U TEOMETPHUECKOE 2 pabora B
OTIpeIieNICHHs. BEPOSITHOCTH DIIEMEHTHI KOMOMHATOPUKH TEOpEeMBI CITIOKEHUSI U MaJIbIX TPyIax
YMHOXEHUS BeposTHOCTel. DopMyIel monHOH BeposaTHOCTH U baiteca. /TTp/

18.3 IocnenoBaTenbHOCTs HE3aBUCHMBIX HcnbITaHni. Cxema bepHymmn. 2 nexnust becena
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 BEIMUMHBL., UX BUJbI, 3aKOHBI pacnpeneneHus. Maremarudeckoe 2 nexnus Oecena
O’KUJIaHUe, IUCTIepCcHs U UX cBoiicTBa. /Jlex/

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

18.7 [oHsATHE 0 HaYaNBHBIX U [EHTPATEHBIX MOMECHTAX. 3aKOHBI OOJIBIIX YHCEI. 2 Jeknus decena
Cuyqaitasie poreccs! /JIex/

Paznen 19. MaremaTu4eckasi CTaTUCTHKA

19.1 MaremaTrueckasi CTaTUCTUKA. BhIOOpKa, SMITMPUYECKHA 3aKOH paclpeieCHUs. 2 nekuus 6ecena
Bri6opounsie cpenaue. OMmuprueckas GyHKIHS pacipeaeieHus, THCTOrpaMma,

JIVHUS YMIIUPUIECKON TUIOTHOCTH. /JIek/

19.2 Maremartndeckasi CTaTUCTHKA. BrIOopka, sMImupuaeckuii 3akoH 2 paborta B
pacnipeneneuus. /IIp/ MAJIBIX TPYIIIax

19.3 Bri0opouHbie cpennue. IMmuprueckas GyHKIMS pacipeaeaeHus, THCTOrpaMMa, 2 paboTa B
JMHUS IMITUpUIecKor uioTHocTH /TIp/ MaJIbIX TPyIax

19.4 Onpeznenenne TEOPETUUECKOTO 3aKOHA PACIPEIENICHHs, TEOPETUUECKUE YACTOTHI. 2 nexnus decena
IIpoBepka runoTe3sl 0 BUE 3aKOHA paclpeaeieHUs TeHepaIbHON
COBOKyMHOCTH. /JIek/

19.5 Omnpenenenyne TEOPETHUECKOTO 3aKOHA paclpeieNieHHs, TEOPETUYECKUE YAaCTOThI 2 pabora B
[IpoBepka TUIIOTE3HI O BHUJIE 3aKOHA PACIIPEACIICHNS TeHePaTbHOM MaJIbIX TPyIax
coBoxynHocTH. /TIp/

19.6 Cratuctuueckue MeToIs 00pabOTKH IKCIEPUMEHTANBHBIX JaHHBIX /JIex/ 2

19.7 CraThCcTHYECKHE METOIbI 00PabOTKH JKCIEPUMEHTANBHBIX JaHHbIX /TIp/ 2 paboTa B

MaJIbIX TPYIIax

19.8 Perpeccuonnsriii anamms  /JIex/ 2

19.9 PerpeccroHHBIi aHaTHU3 . 2

Penrenue 3a1a4 mpoecCHOHaTbHOM HATIPABIEHHOCTH.
Mp/




Paznen 20. CamocTosiTes1bHAsI padoTa

20.1 IMoaroTtoBka k siexiusim /Cp/ 4 8
20.2 IMoaroroska k mpakTHueckuM 3aHATHsIM /Cp/ 4 16
20.3 BrinonHeHue KOHTPOIBHOM paboThI 10 TeMe "Teopust BeposSTHOCTEH U 4 8,6

MaTtematu4deckas 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 Ox3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHAJIbI

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

@DopMbI U BHIBI TEKYIIEr0 KOHTPOJSI MO AUCHHUILIAHE (MOJYIIO), BUABI 3aJaHUI, KPUTEPHU HX OLCHUBAHUS,
pacrpeeiicHre 6ajuIoB 110 BUIaM TEKYIIET0 KOHTPOJIS pa3padaThIBArOTCS MPENofaBaTelieM AUCHUIUIHHBI C YIETOM €€ CelnDUKH 1
JIOBOJIAITCS IO CBECHHSI 00YJArOIINXCS HA TEPBOM YICOHOM 3aHSTHH.

Texymuii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeeM JUCIHMILTHHBI (MOJIYIs), KaK TPABHUIIO, C
ucnoib3oBanreM DMOC nii myTeM MpOBEPKH IMMCbMEHHBIX PaboT, IPEIyCMOTPEHHBIX PA0OYHMH IPOrpaMMAaMHM AUCLUILINH B
paMKax KOHTAKTHOU pabOThI M CAMOCTOSTEIbHOM paboThl 00ydarommxcs. st GUKCHPOBAHUS PE3YJIbTATOB 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, TOJ

JI1.1 [KapacesaP. b. Beicmras maTemaTnka: THHEHAS anreOpa, BEKTOpHAs OMCK : https://e.lanbook.com/bq
anreOpa, aHaJIUTUYECKasi TeOMETPHUs, BBEICHHE B CubAJIN,
MaTeMaTHYCCKHI aHaTN3, TUPPEePeHIIUATEHOE HCUUCICHUE 2019
(hyHKIIUH OJTHOI NeHCTBUTENBHOMN ITepeMEeHHOM: yaeOHOoe
nocobue

JI1.2 [Kapacesa P. b. Bericmras matemaTnka: quddepeHnnansHoe HCUUCICHEE OMCK : https://e.lanbook.com/bq
(hyHKIIMH HECKOJIBKUX MEPEMEHHBIX, HHTErpajbHOe CubA I,
WCUHUCIICHHE QYHKIIUHU OJHOM NEHCTBUTEILHOW NIEPEMEHHOM: 2020

yaebHOe mmocodue

JI1.3 |Bacunses A. A. Teopust BEpOSITHOCTEH U MaTeMaTUYECKask CTATUCTUKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHMK U MPaKTUKYM TS By30B IOpaiir,
2020




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 | Apxanrenbckuii A. 1., | COOpHUK HHAMBUAYAIbHBIX 3aJaHUH MO MATEMATHKE IS CaHKkT- https://e.lanbook.com/bg
baxanos B. 1. TEXHUYECKHMX BBICIIUX yIeOHBIX 3aBeneHnil. YacTs 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 0a3a JTaHHBIX, OXBaTHIBAIOIIAs MaTepHaINEI ¢ KoHIa 19 Beka. zbMath conepsxur
okoio 4 000 000 noxymMeHTOB, U3 Ooee 3000 xyprasoB u 170 000 KHHUT 1O MaTeMaTUKe, CTATUCTHKE, HH)OPMATHKE, a
TaKKe MallMHOCTPOCHUIO, (PU3UKE, ECTECTBEHHBIM HayKaM U Jp. - zbmath.org

6.2.2.2 | Obmepoccuiickuii MaTeMaTH4ecKuil mopTan (MH(popMaIMoHHas cuctema) - http://www.mathnet.ru/

6.2.2.3 | Mathcad- cnpaBo4HUK 110 BRICIIEH MaTeMaTHKe -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | YueOHbIe aynuTOPHH ISl IPOBEICHHS 3aHATUH JISKIMOHHOTO THIIA, YKOMIUIEKTOBaHHbIE CHEMAIN3HPOBAHHON MeOEIbIo
1 TeXHHYECKIMH CPEACTBAMH 00yIeHHs: MyITETHMEINIHOE 000pyTOBaHUE I IPETOCTaBICHHUS yaeOHOH HH(pOPMAIH
00JIBIIION ayJUTOPHHU /UK 3BYKOYCIIHBAIONIEe 000pyIOBaHUE (CTAIMOHAPHOE WU IIEPEHOCHOE).

7.2 | YaeGHBIe ayquTOpHH U IPOBEACHHS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIHIOBEIX U HHANBHYaJIbHBIX KOHCYIBTAIHH,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH aTTecTallli, yKOMILIEKTOBAHHbIE CIICIIMAIN3HPOBAHHON MeOebI0 U
TEXHUYECKHMH CPEICTBAMH 00yUCHUSI: MyJIbTUMEANIHOE 000pyI0BaHNE W/MIIN 3ByKOYCHIIMBAIOIIee 000pyI0BaHE
(cTanmoHapHOE WIH TIEPEHOCHOR)

7.3 | [TomenieHus A1t CAMOCTOSATEIBHOM PabOTHI, OCHAIIICHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢ BO3MOXKHOCTBIO ITOIKITIOUSHUS K
cetn "UHTepHET" M 00ECIICUeHNEM JTOCTYITA B 3JIEKTPOHHYIO MHPOPMAITMOHHO-00pa30BaTENLHYIO CPEly YHUBEPCHTETA.

7.4 | [TomenieHus A7 XpaHEHHS ¥ PO HUITaKTHYECKOTO 00CTy)KUBaHUS yIeOHOTO 000pyIOBaHHS




