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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro u3ydeHNs TUCIUIUIHHEI «MaTeMaTnkay sBIsieTCs (GOPMUPOBAHKE O0IIEIPO(ECCHOHATBHBIX KOMIICTEHIINH,

MIOJrOTOBKA CTYAEHTOB M0 MaTeMaTHKe - 0a3bl AJIs1 OCBOCHUS psiAa oOIeHAYYHBIX JUCIUILTUH U AUCIUILIHH
podecCHOHATBLHOM HAIPABICHHOCTH, CIIOCOOCTBYIONIMX TOTOBHOCTH BBIMMYCKHUKA K MEKIUCIUTUTMHAPHON
IKCTIEPUMEHTAIILHO-HCCIIEIOBATEIIHCKOM JESITETPHOCTH, U (JOPMUPOBAHUE MaTEMATHIECKON KYJIBTYPhI OYIyIIero
CICIHAINCTA.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI

Iuxn (pasgen) OIT: | F1.0.12

3. KOMIIETEHIIUN OBYYAIOIIIEI'OCs1, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJIMHbBI

(MOJLY.IsT)

OIIK-1 CrniocobeH pemaTh HHXEHEpHBIE 3a/1a4H B TIPO(HECCHOHATBHON IEATENILHOCTH C HCIIOIB30BAaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHUECKOT0 aHATN3a U MOJCITHUPOBAHUS

OIIK-1.1 ITprMeHseT METOIBI BBICIIICH MaTeMAaTHKH JUTS PEIIeHHUS 3aa4 MpodecCHOHATFHON e TeNbHOCTH

B pe3yabTare 0CBOCHHS TUCHUTNIAHBI (MOXYJIsI) 00yYAOIIUICS TOKEH

3.1 |3uaTh:

3.1.1 | OCHOBHBIE TIOHATHS I METOABI MATEMAaTHUECKOTO aHAN3a, AHATUTHIECKOH TeOMETPHHU U JINHEHHOH anreOpsl,
I hepeHINANEHOTO U MHTETPATLHOTO HCUNCIICHHS,

3.1.2 | -OCHOBBI TEOpUHU BEPOSTHOCTEH, MATEMAaTUIECKON CTATHCTUKH.

3.1.3

3.2 | YmeTh:

3.2.1 | -uCIONIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX NUCIIUIIINH B HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTH,

3.2.2 -IIPUMCHATH MAaTCMAaTUYCCKUEC METOIbI JI1 PCIICHUSA ITPAKTUYCCKUX 3a/1a4;

323

3.3 | Bragern:

3.3.1 | -MeTogaMu MaTeMaTU4ecKOro ONUCaHus PU3NIECKUX SABJICHUN U MIPOLIECCOB,

3.3.2 | -ammapaToM MaTeMaTH4eCKOro aHaJIN3a, TEOPHU BEPOSITHOCTEH M MaTeMaTU4eCKOH CTaTHCTHKH.

4. CTPYKTYPA U COJEPKAHUE IMCIUILINHBI (MO YJIST)

Kon HaumeHnoBaHue pa31e/10B U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Ilpumeuanue
3aHATHUS / Kype
Paznen 1. JIluneiinas anreopa .
1.1 Beenenme. [Ipenmer matematuky. OCHOBHEIE alTeOpandecKe CTPYKTYPHI. 1 4
JIuneiinas anre6pa. OnpenenuTeny BTOPOro U TPEThero nopsaakos. OCHOBHEIE
CBOHCTBa onpeenTeNeil, MUHOp U anredpandeckoe gononHenue /Jlex/
1.2 OrnpenenuTeny U UX CBOMCTBA, BEIUMCIICHHUE ONpeaenuTenei 2-ro; 3-1o; ..., n- 1 2 pabora B
oro nopsiaxos. /IIp/ MAJIBIX TPYyIIax
1.3 [MonsTHe 00 ompexenuTese N-0ro MOPsAKa U eTo BhraucieHne. Marpurst. Mx 1 4 nexnus Oecena
Buabl. Anredpa marpurn. O6paTHas MaTpuna. TeopeMa CymecTBOBaHUS U
€IMHCTBEHHOCTH 00paTHOI MaTpuusl. /JIex/
1.4 Merton Kpamepa. Matpuiibl 1 oneparyy HaJl HUMA. YMHO)KeHHe Matpuil. /IIp/ 1 2 pabora B
MaJIBIX TPYIIIax
1.5 Pemenne cucrem nuHelHbIX ypaBHeHuit (CJIY) metomom Kpamepa u 1 2
MaTpPUYHBIM MeTOIOM. /JIex/
1.6 OO6parHas MaTpuLa. Mp/ 1 2
1.7 OnemeHTapHbIe IpeodpazoBanus MaTpull. Panr matpunsl. Teopema Kporekepa- 1 2
Kanemu /JIex/
1.8 Marpuunstii meroq pemrenust CJIY. Haxoxnenne panra marpumst  /IIp/ 1 2 pabota B
MaJIbIX Ipynmax
1.9 Pemrenne CJIY metonom I"aycca, meromom XKopaana-Taycca. /Jlex/ 1 2
1.10 Pemenne cucrem meronom ["aycca. Pemenne ogHopoaHbix cuctem. /IIp/ 1 2
Paznen 2. BektopHas anredpa
2.1 Bexropsl. JInnelinble onepanuu HaJ BEKTOpaMH, UX cBoiicTBa. basuc B 1 2 nexnus Oecena

IIPOCTPAHCTBE, OPTHI, AEKAPTOBa CHCTeMa KoopanHat. Hampasisromue
KocuHychl. CKansipHOE MPOU3BEACHHUE, €r0 CBOUCTBA, pUIIoKeHus. /JIex/




2.2

Bexropnoe npoussenenue. Ero cpoiictBa. I'eomeTpuueckuil 1 MEXaHUYECKUN
CMBICIT BEKTOPHOTO NMIPOU3BEAEHHS. YCIIOBUE KOIIMHEAPHOCTH BEKTOPOB.
CwmenranHoe npousBeneHne. Ero cBoiicTBa, BEIUHCIICHNE, IpHIokeHs /JIex/

23

Bexropsl. JIuneitnsie onepanuu Haja Bekropamu. CranspHoe IpOU3BEACHNE
BekTOopoB /IIp/

24

BekropHoe 1 cMelIaHHoe POU3BEACHUS BEKTOPOB, 6azuc. /IIp/

pabora B
MaJIbIX IPYIax

Paznen 3. Ananurnyeckasi reoMeTpus

3.1

HopmansHoe ypaBHEHHE IITIOCKOCTH B BEKTOPHOI U KOOPAWHATHOH (hopMax.
OOmmee ypaBHEHHUE IUIOCKOCTU. YpaBHEHHE IJIOCKOCTH, IPOXOAAIIEH uepes Tpu
TOYKHU. YCIIOBHS MapaIeIbHOCTH U NEPIEHANKYISIPHOCTH TIIOCKOCTEH.
I'mmeprrockocTs /JIex/

32

VYpaBuenwne mnockoctu /Ilp/

33

YpaBHeHMe TMHUU Ha TJI0CKOCTH. [IpocTeiime 3agaun aHaTUTHYECKON
reoMeTpud. BekTopHoe, KaHOHUYECKHE U TTapaMeTPUUYECKUE YPaBHEHUS
npsiMoit. Ilepeceuenue npsmoil u mwiockocT. PaccrosHue oT TOuku 110
m10ckocTy. [lapamienbHOCTh U HepHeHIUKYIIIPHOCTD MPSIMBIX, TIPSIMOHN U
IUIOCKOCTH. /JTex/

Jexmus Oecena

34

[psimast B mpocTpaHcTBe U Ha I1ockocTH /I1p/

3.5

JIMHIM BTOPOTO TOPSIIKA: OKPYKHOCTB, JUTHUIIC, THIIepOoa, mapadoa.
IIpuBeaeHne Kk KaHOHUYECKOMY BUY KPUBBIX BTOporo nopsaka. [Tosepxnoctu
BTOPOTO MOPSIKA.

/J1ex/

JIeKIus Oecena

3.6

JlvHUYM ¥ TOBEPXHOCTH BTOpOTrO mopsiaka /T1p/

3.7

IlonsspHbIE KOOPAMHATHI TOUKHU. YPaBHEHUS JIMHUI B IOJSIPHBIX KOOpAUHATAX.
IMapamerpuueckuii criocod 3amanus KpuBbIX. HekoTopble 3aMeuarennbHbIe
kpussle. /JIex/

3.8

IlonspHble KOOPAUHATEI TOYKH. YpAaBHEHUS JIMHUU B MOJIIPHBIX KOOpJUHATAX.
ITapameTpuueckuii criocob 3aganus KpuBbIX. HekoTopble 3amMedaTenbHble
kpusble. /TIp/

pabota B
MaJIbIX IPYIIax

Paznen 4. JluckperHasi MaTeMaTHKa

4.1

OCHOBHEI€ MTOHATHSI TEOPUU MHOXKECTB M HEUETKUX MHOXKECTB. KaHTOpOBCKOE
ornpeneneHue MHOkecTBa. CriocoObl 3ajannst MHOXKECTB. KoHeuHbIe 1
OeckoHeyHBIe MHOXeCTBa. [IycToe u yHHBepcaapbHOE MHOKECTBA. MOIITHOCTH
MHOecTBa. Onepanuu HaJ MHOKecTBaMu. Jluarpammsl Diinepa-BenHa.
IokpeiTHE U pazorenne MHOXKecTB. OCHOBHBIE TOXKAECTBA alNreOpbl MHOXKECTB.
[lonsiTe HeueTkoro MHOXecTBa. DYHKIMS NPUHAIEKHOCTH. OCHOBHbBIE
orepaly HaJl HEUSTKIMU MHOXKECTBaMH M UX CBOMCTBA. /JIek/

JIeKus oecena

4.2

MmuoxectBa. Onepanun Hajg MHOXecTBamu /I1p/

43

OcHoBbI KOMOUHATOpUKH. OCHOBHBIE ITPaBUiIa KOMOMHATOPUKU (CYMMBI,
MIPOM3BEACHHUS). YIIOPSAOUECHHBIC U HEYIIOPSI0YCHHBIC BHIOOPKH.
[epecTtaHOBKH, pa3MeIIEHNS COYCTAHNS, COYCTAHUS C TIOBTOpeHMAMH /JIek/

44

[epecTaHOBKH, pa3MeIEHNS COYETaHNS, COYCTAHUS C TOBTOpeHUAMH. /TIp/

Paznen 5. KommiiekcHbIe ynca.

5.1

AnreOpandeckue onepanuy HaJl KOMIUIEKCHBIMHI 9HCIaMi. 3alHCh
KOMIUICKCHBIX YHCEIl B aJIre0pandeckoil, TPHrOHOMETPHYECKON 1 OKa3aTeIbHON
¢dopme. /Jlex/

52

KomriekcHble Yncia u IeicTBrs ¢ HUMU. PellieHne ypaBHEHHUI BO MHOXKECTBE
KOMITIEKCHBIX uncen. /TIp/

Pa3nen 6. BBenenne B MaTreMaTHUeCKUi aHAIN3.

6.1

IonsTue pyHKnMY, Ipenen GyHKINK 1 Hocae oBaTeIbHOCTH. OCHOBHEIE
TEOpeMBI O IpeJieNax, 3aMeuareNbHble pe/ienbl. beckoHeuHo Malble U
0eCKOHEYHO OOJBIINE BeTHINHBI, SKBHBAICHTHBIC BETMINHBI. HerpephIBHOCT
(YHKIMH B TOUYKE, HEPEPHIBHOCTH 3I€MEHTapHbIX (yHKImit. CBolicTBa
(yHKLUIH, HeMPepBIBHBIX Ha OTpe3Ke. TOUKM pa3pbiBa U UX KJIACCU(DHKAIIHS.
YuciieHHOe pellicHHEe HeTMHEHHBIX ypaBHEeHHH. /JIex/

JIeKIns Oecena




6.2

Brruncnenne npenenos GyHkimit. [IepBslit n BTOpoi 3amMedaTebHbIE TIPeIeIbl ’
ux cnencTaus. PackpeiTue HeonpenenenHocTeil. CpaBHeHHE OECKOHEUHO MalbIX
¢byHKIHMH, McceoBaHre GyHKIMH Ha HENPEpBIBHOCTE. PenieHue 3anau
npodeccnoHanbHOM HanpasneHHocTH. /TIp/

pabota B
MaJbIX FPyIIax

Pasnen 7. CamocTosTe/1bHas padoTa

7.1

IToxaroroBka k sekiusim /Cp/

18

7.2

IMonroroBka k mpakTudeckuM 3aHsTHIM /Cp/

36

7.3

Kontponbshas pabora no teme "JIunelinas anredpa v aHaIUTHYECKas
reomerpus” /Cp/

8,6

74

IMonroroka k 3auety /Cp/

8,75

Pa3nen 8. KoHTakTHBIE Yachl HA aTTeCTAUIO

8.1

KontponbsHas padora /KA/

0,4

8.2

3auer ¢ orenkoi /KA/

0,25

Paznen 9. InddepenuuanbHoe ucuucaeHue GyHKUMIA 0HOI mepeMeHHOH
(POII).

9.1

OmnpeneneHne MPON3BOIHOMN, OCHOBHBIE IpaBia M depeHnnpoBaHusI.
ITponsBomHas cinokHON 1 00paTHOH (yHKIHH. [Ipon3BOIHAS TTApAMETPHIECKOI
u HesiBHOW QyHKIMU. Juddepenuman. [pubnmkeHHble BEIYUCIECHHUS TPU
nomoty quddepennnana. ['eomerpuueckuii 1 GpU3M4ECKnii CMBICI
NIPOM3BOAHON. YpaBHEHUs KacaTelbHOH 1 HopManu. CBoiicTBa
nuddepennupyemsix yrkuit. Teopemsr Poms, Jlarpanxa, Komm. IIpasuio
Jlomurans Ais BbIYMCICHUS npenenos. /Jlex/

JIeKIHs Oecena

9.2

Beruncnenue nmpou3Boansix U auddepenimanos ®OI1. Berancienue
MIPOM3BOHBIX CIIOXKHBIX, HEIBHBIX U TTapaMeTpudeckux GyHkIui. Beraucnenue
TIPOU3BO/IHBIX BBICIINX NMOPsAAKOB. HaxoxaeHue rnpeiesnoB ¢ UCIOIb30BaHUEM
npasuna Jlonurans. /Ip/

9.3

dopmyia Teiinopa. MccnenoBanre GyHKIMN ¢ TOMOIIIBIO TPOU3BOIHBIX.
VHTEpBaNBl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAJIEI BEITYKIOCTH
BOTHYTOCTH, TOUKH Ieperuda, acumnrorsl. [Toctpoenue rpaduka GpyHKINm.
Haubonbinee u HauMeHbIee 3HaYeHNsT GYHKIIMK Ha OTpe3Ke. ATMPOKCUMALIUS
ONBITHBIX JAHHBIX METO/IOM HAMMEHBIINX KBaapaToB. /JIex/

Jexius Oecena

9.4

HccnenoBanue GpyHKIMHA ¢ HOMOIIBIO TPOM3BOAHBIX. HaxoxaeHune Touex
9KCTpEeMyMa U TOueK repernda. Haxoxaenne acumMntoT rpaduka GpyHKIHN.
Ionnoe uccnenoBanue GpyHkuuii u nocrpoeHue rpaduxos. /IIp/

Paznen 10. {uddepenunanbHoe ucuucjienue GyHkuuii HeCKOIbKHX
nepemennbix (OHII).

10.1

OCHOBHBIE ITOHATHSL: 00JIACTb ONPENEIICHUS], TUHUY YPOBHSI, IpEe],
HETIPEePBIBHOCTH. YacTHBIC IPOU3BOAHBIC, NOMHEIHN quddepeHnua,
TeOMEeTPHUYECKUI! CMBICI YaCTHBIX IPOU3BOJHBIX U MONMHOro quddepenunana,
KacaTellbHas TIIOCKOCTh U HOPMallb K oBepxHocTH. [IponsBoanas mo
HaIpaBJICHUIO, TpaueHT. [Ipon3BoHAS CIIOKHOM (DYHKIINH, HHBApHAHTHOCTD
¢opwms! tepeoro quddepennuana. YactHple TpoN3BOAHBIC U TU((EpeHIHANIEI
BhIcIINX nopsaakoB. @opmyna Teiinopa. [IpubGnukeHHbIe BEIYUCICHUS.
HeoOxomiMele B TOCTATOYHBIE YCIOBUS SKCTpeMyMa (DYHKIIUH MHOTHX
MIepEeMEHHBIX. YCIOBHEIN 3kcTpeMyM. Hanbombiiee 1 HanMeHbIIee 3HaYCHHE
(yHKIMM B 3aMKHYTOH obnactu. /JIex/

JIeKIus Oecena

10.2

Haxoxxnenue yactHbIX pon3BoAHBIX U auddepenuuanos OHIIL. IIponssoanas
110 HanpaBnenuio. ['paanent. 3agaun Ha HanOomblIee U HaMMEHbIIEe
snagenue. /IIp/

Pazgen 11. UaTerpanbnoe ucuucienue OOII.

ITepBooOpa3nas. HeonpeneneHnusiii mHTErpall, ero coiictea. Tabnuia
OCHOBHBIX (hopMyIT HHTEerpupoBaHus. [IpaBriia HHTErprpOBaHHUS.
WnTterpuposanue B KoHeUHOM Buze. /JIex/

Jexmus Oecena

Henocpencreennoe nunrerpuposanue. /Ilp/

11.3

3amMeHa [epEeMEeHHON B HEONPEICIICHHOM HHTErpasie ( METOA MOACTAHOBKN).
WnTterpuposanue no gactsM /Jlex/




11.4

BeluncieHie HeopeaeIeHHOr0 HHTErpaia MeTo[aMH MOACTAHOBKH U 110
yactsam. /TIp/

pabota B
MaJbIX FPyIIax

Pasnoxenne 1poOHON palMOHATBLHON (YHKIIMK Ha MPOCTEHIINE.
WHTerpupoBanue IpoCTEeHIIX pandoHAIBHBIX Apobeit. /JIex/

Pa3noxenne 1poOHON panroHATBHON (QYHKIIMN HA IPOCTEHIIHE.
HuTerpupoBanre NpoCTEUIINX palMOHANbHBIX npobeit. /TIp/

HuTerpupoBanre Npou3BOIbHON palMoHanbHOM qpodu. MHTerpupoBanue
HEKOTOPBIX UPPALOHATIBHBIX BbIpaxxeHui. /JIek/

WHTerpupoBanue IpON3BOIIBHON paliMoHATBHON 1podu. HTerpupoBanne
HEKOTOPBIX HPPallMOHATIBHEIX BEIpaxkeHui. /I1p/

pabora B
MAJTBIX TPYIIax

11.9

WHTerpupoBaHue BEIpaXeHHUH, COAEPIKALMX TPUTOHOMETpHYECKHe (QyHKIIHH.
O030p mpueMoB UHTErpupoBaHus. /JIex/

11.10

WHTerpupoBaHue BIpaXXCHUH, COAEPIKAIMX TPUTOHOMETPHYECKHE (QyHKIMH.
O030p mpuemoB uHTerpUpoBanus. /I1p/

11.11

OnpeeneHHbIN HHTETPall, TEOMETPHUECKIIA U PU3MUSCKHIA CMBICIT, CBOMCTBA.
Teopema o cpenHeM 3HaueHNH. 3aMeHa IEPEMEHHON 1 MHTETPUPOBAHHE 110
4acTsAM B ONpeaeieHHOM nHTerpaie. /JIex/

11.12

Beruncienue onpeneneHHbIX uHTerpaios. /Ilp/

pabora B
MaJTBIX TPVITIax

11.13

Teopema 0 IPOU3BOIHON MHTETPaAJIa ¢ IIEPEMEHHBIM BEPXHUM IIPENEIOM. 3aMEHa
NIEPEMEHHON U MHTETPUPOBAHUE I10 YACTAM B OIPEACICHHOM HHTErpale.
[TpuGnkeHHOE BEIYHCIICHHE ONPEeNICHHOro nurerpana /Jlex/

11.14

[pubnmxeHHOe BRIYUCIICHUE OMpeAeieHHoro naterpana /IIp/

pabora B
MaJTbIX TPVIIIax

11.15

l'eomeTpudeckre MPUIOKEHUS ONPeNIeIEHHOT0 HHTErpaia. Brrancienue
IO TIOCKUX (GUTYp U 0OBEMOB TN BPAILICHHUSI.

Borunciienue IMH IyT TUIOCKUX KPUBBIX U IUIOMIACH TOBEPXHOCTH TEI
BpaieHus. Hekotopsle Gpu3nuecKie NpUIIoKEHHS OMPEeICHHOTO HHTETpaa.

/J1ex/

11.16

I'eomeTpryeckue MPUIOAKEHUS ONPEIeICHHOrO HHTerpana. Beruucnenue
IUTOLIa/IeH MIOCKUX GHUTYp ¥ 0OBEMOB TeJl BPAILICHHUSL.

Brruniciienye JUIMH AyT IVIOCKUX KPUBBIX U IUIOIIACH TOBEPXHOCTH TeJl
BpamnieHus. HexoTopble pu3nueckue IpHIOKEHHS OPEIeICHHOr0 HHTeTpaa.
Mp/

pabota B
MaJIbIX FPyIIIax

11.17

Heco6ctBennsie unTerpainsl. [Ipuznaku cxogumoctu. /Jlex/

Jexmus Oecena

11.18

Brranciienue HecoOCTBEHHBIX HHTETpaiioB. /IIp/

11.19

Kparnslie unterpansl. OnpeeneHue U BEIYICICHHE ABOHHBIX U TPOHHBIX
HHTErpasoB B A€KapTOBBIX KOOpAWHATAX. 3aMEHa MIEPEMEHHBIX B KPATHBIX
HHTerpanax. Beruucienue JBOMHBIX HHTEIPaJIOB B MOJISIPHBIX
KoopauHaTtax. /JIex/

11.20

Kpatnslie unterpansl. OnpeaencHue U BEIYICICHHE ABOHHBIX U TPOHHBIX
HHTErpajoB B A€KapTOBBIX KOOpAWHATAX. 3aMEHa MIEPEMEHHBIX B KPAaTHBIX
HHTerpaiax. Beruucienue JBOMHBIX HHTEIPaIOB B MOJSPHBIX
xoopauHatax. /IIp/

pabota B
MaJIbIX TPyMIax

11.21

Il'eomerpudeckue u Gpu3HIECKUe TPUIIOKEHNUS KPATHBIX HHTETpaioB. /JIex/

JIeKus oecena

11.22

TeomeTprueckie U PU3HIECKHE MPHIOKEHHUS KPATHBIX HHTETPAJIOB.
Perenme 3a1a4 mpodecCHOHAaNBHOM HATPABICHHOCTH.
Mp/

Pasnen 12. CamocTosiTe1bHast padoTa

12.1

Juddepennpansaas reoMeTpust KPUBBIX. DIEMEHTHI Toronoruy. [lnockas
KpUBasi: KpUBU3HA; PAJIYC, KPYT U LIEHTP KPUBU3HBL. YpaBHEHUS KPUBOU B
IIPOCTpaHCTBE. BekTop-(hyHKINS CKaISpHOTro apryMeHTa, ee
nuddepeHuupoBanye. YpaBHeHHs KacaTeIbHON U HOPMAbHOI! MIOCKOCTH K
npocTpaHcTBeHHOH KpuBoi. KpuBusHa. I[Tonstie nosepxnoctu. KacarenpHast
IJIOCKOCTH U HOpMaTh K moBepxHocTH. /Cp/

14

12.2

IMoxroroka k snekiusim /Cp/

16

12.3

IMoaroroeka k mpakTadeckum 3aHstusm /Cp/

32

12.4

IMonroroka x 3auety /Cp/

8,75




12.5

Brmmonaenne KOHTpoIbHOH padoTs! "luddepernuanbHoe 1 HHTErpantbHoe
ucuucienue" /Cp/

8,6

Pa3znen 13. KonTakTHBIE Yachl HA aTTECTAIMIO

13.1

3auer /KA/

0,25

13.2

KontponbsHast padora /KA/

0,4

Pasznen 14. O0bikHOBeHHBIE U depeHunanbHble ypaBHeHus (JY).

14.1

Huddepennuansaeie ypapHeHus. OOIIMe IOHATUS U OIPEIeICHNS. YpaBHEHHS
niepsoro nopsinka. YactHoe u obuiee pemenue. 3anada Koy, YpaBHeHus ¢
Pa3IeIAIONUMUCS TTepeMeHHbIMA. /JIex/

JIeKIns Oecena

14.2

Pemenne nuddpepeHnanbHEIX ypaBHEHUH TiepBoro mopsiaka. /IIp/

14.3

OpHOpoAHBIE U TUHEHHBIE YpaBHEHHUS TIEPBOTo MOpsiIka. YpaBHeHHs bepHysu.
J1.Y. B monubIx auddepennuanax. /Jex/

Jexus Oecena

14.4

Pemenvie quddepeHnnansHeIX ypaBHEHUH epBoro nopsaka. /IIp/

14.5

VYpaBHeHMe BpICIINX NOPsAKOB. 3agaua Komu. YpaBHeHus, nomnyckaromue
MOHWKeHUs nopsiika. OTHOPOJHBIE TMHEHHBIE YpaBHEHHUS N-TO MOPSIKA.
Oo6mrue croiicTBa peniennii. Onpeaenurenb BpoHckoro. dyHaaMeHTaIbHAs
cucreMa pemenuil. CTpykrypa obmmero pemenus. /JIex/

14.6

Mertonb! HoHMKeHHS Topsika muddepeHnnansHbIx ypapaeHunit. /IIp/

pabora B
MaJbIX I'pyhnax

14.7

OnHOpOJHBIC TUHEHHBIC YpaBHEHHS BHICIINX OPsAKoB. /IIp/

14.8

OHOpOHBIE TMHEHHbIE YPABHEHHS C TIOCTOSHHBIME KOG QHUIIMEHTAMH.
Xapaxkrepuctuieckoe ypasHeHue. Haxoxnenne obmero pemenust. /JIex/

JIeKIHs Oecena

14.9

Pemienue nUHEWHBIX HE OAHOPOAHBIX ypaBHEHUiI BToporo nopsaxa. /IIp/

14.10

Heoanopomubie nuneiinbie /Y ¢ moctosHHBIMU K03 duitmentamu. Metox
BapHUaliK MPOU3BOJIBHBIX TOCTOSHHBIX. MeTo 1 Heonpe1eIeHHbIX
kod(urmentos s Y co cnenuansHOM npaBoi 4acTeio. CHCTEMBI

T hepeHINANTbHBIX YpaBHEHNH. MeTOoIbl HCKITIOUEHU I U XapaKTEPUCTHUECKOrO
ypaBHeHUSL. /JIex/

Jekuus oecena

14.11

Heonnoponasre mureitabie Y ¢ mocTossHEBIME Kodddurmentamu. Metox
BapUalny IPOU3BOIBHBIX IOCTOSHHBIX. MeTO HeOnpe eI HHBIX
ko3 puuuentoB 1 Y co cnenuanibHOiM mpaBoit yactoro. /Ip/

pabora B
MaJIbIX TPYIIax

14.12

Cucremsl qudhepeHINaNbHBIX YPaBHEHUH. MeTOIbI HCKITIOYECHHN 1
XapakTepucTiHIecKkoro ypapHenus. /I1p/

Pasznes 15. UnciioBble M GyHKIUUOHAIBHbIE PSIABL.

15.1

UucnoBsle psAbI ¢ TOTOKUTEIbHBIMY WieHaMu. HeoOX0quMBbIi prU3HaK.
JloctaTo4yHble MPU3HAKU CXOAUMOCTH, (cpaBHEeHHs, [Janambepa, Ko,
HHTETpajbHBIN )3HaKonepeMeHHbIe psabl. [Ipm3aak Jleionna. Orenka octaTka
3HAKOYEpeAyIoImerocs psfa. AOCONOTHAS U YCIOBHAS CXOIUMOCTH /JIex/

15.2

YucnoBbie psAABI ¢ TOIOKUTEIBHBIME WieHaMu. HeoOX0oauMBbIi MpHU3HaK.
JlocTaTo4HbIE MPU3HAKKH CXOAMMOCTH, (cpaBHeHUs, Janambepa, Komn,
HHTETpabHbIH) /TIp/

pabota B
MaJIbIX FPyIIIax

153

3uHakonepeMenHblie psbl. [Tpusnak Jlefionuma. Onenka ocraTka
3HaKO4epeayromerocs psaa. AOComoTHas 1 yeiaoBHas cxoquMocTs /I1p/

15.4

DneMeHTH! PYHKIMOHAIBHOTO aHanu3a. OyHKIMOHATIBHbIE Psiibl. CXOTUMOCTb.
PaBHOMepHas cxoaumocTs. CBOICTBA paBHOMEPHO cXoAdmuxcs psaaos. [Ipusznax
Betiepmtpacca. Ctenennsie psansl. Teopema AOemst, 007IaCTh CXOAUMOCTH.
Pamyc cxopumoctn. IToHsATHE 0 GECKOHEUHOMEPHBIX METPUIECKIX
npoctpancTBax. Paasl Teinopa u MaknopeHna. Pa3osxeHne 0OCHOBHBIX
3JIEMEHTAapHBIX (YHKINI U NPUMEHEHNE UX B TIPUOIMKEHHBIX BEIYUCICHUSIX
(3Ha"geHNs (QYHKIHUI, TIPEIeITB, ONIpeAeIeHHbIe HHTETPANEL, TU((epeHIHaIbHbIe
ypaBHeHust). /JIex/

JIeKIns Oecena

15.5

DneMeHTH! PYHKIHOHAIBHOTO aHanu3a. OyHKIMOHATIbHbIE PsiIbl. CXOTUMOCTB.
PaBHOMepHas cxomumocTb. CBOMCTBAa paBHOMEPHO CXOSIIUXCS psAAoB. [Tpu3Hak
Beiiepmpacca. /IIp/

pabora B
MaJIbIX IpyIax




15.6

Crenennsie psapl. Teopema AGens, 001acTh CXOAUMOCTH. Pamuyc cXonuMocCTH.

IMonsiTHEe 0 OECKOHEYHOMEPHBIX METPUYECKUX NpocTpaHcTBax. Pinpl Teiinopa u
Makiopera. Pa3nokeHre OCHOBHBIX 3JI€MEHTapHBIX (QYHKIMH 1 IPUMEHEHHE UX
B IPHONIDKEHHBIX BEIYUCIICHUSAX (3HAYCHUS (DYHKIUH, IPEeIIbl, OMpeIeICHHbIC
uHTerpaisl, uddeperunansusie ypasaenus). /Ip/

pabota B
MaJbIX FPyIIax

15.7

T"'apmonnyeckuit ananu3. OpToHopMupoBaHHas cuctema QyHkiui. Pag @ypoe.
Koaddumuentsr Diinepa — @ypre. Teopema Jupuxie. Panx @ypbe 11 4eTHBIX U
HeueTHBIX (yHKumil. Paznoxkenue B psax @ypbe HeNepHOaMIECKNX (HYHKITUH.
[IpakTryeckuit rapMoHuUecKuil aHanus. /Jlex/

Jexmus Oecena

15.8

Tlapmonndeckuit ananuz. OproHOpMUpOBaHHas cucTema GyHKIMA. Pag @ypee.
Koaddurmuentsr Diinepa — @ypre. Teopema Jupuxie. Panx @ypbe 11 4eTHBIX U
HeueTHBIX (yHKuuil. Paznoxenue B psaxg @ypbe HenepHoaMIecKnX (HYHKITHH.
IIpakTuyeckuii rapMOHUYECKUI aHAIIU3.

Pemrenne 3anau npodeccroHanbHOM HAPaBIEHHOCTH.

Mp/

pabora B
MaJbIX IpyNmax

Paznen 16. CamocrosniTesqbHasA padoTa

16.1

IToxroroka k sekuusim /Cp/

16.2

Ioxroroeka k mpakTudeckuM 3aHsTusM /Cp/

34

16.3

BrmmonaeHne KOHTPOIBHOH paboTs! o TeMe "AutdhepeHnnansHble ypaBHSHNS H
psiost" /Cp/

8,6

16.4

YucneHHbIe METOBI perieHus quddepeHnnanbHbIx ypaBuenuit /Cp/

20

Pa3pen 17. KoHTaKkTHBIE Yachl HA ATTECTAIMIO

17.1

3auer /KD/

0,25

17.2

KontponbsHas padora /KA/

0,4

Paznen 18. Teopus BepositHocTel

18.1

Teopus BeposiTHOCTE. AKCHOMAaTHYECKOE, KITACCUUECKOE i TEOMETPUIECKOE
ONIpe/IeIIeHNs] BEPOSITHOCTH. DJIEMEHTHI KOMOMHATOPHKH. TEOpeMbl CIIOXKEHHS U
YMHOXEHUS BeposTHOCcTe. DopMyITs! MOIHON BeposiTHOCTH 1 baifeca /JIex/

Jekuus oecena

18.2

Teopus BeposTHOCTEH. AKCHOMATHYECKOE, KIIACCUYECKOE U T€OMETPUUECKOE
ONpe/IeIeHNs] BEPOSITHOCTH DJIEMEHTBHI KOMOMHATOPHUKH TeopeMbl CIIOKEeHHS 1
YMHOXKCHUS BepossTHOCTeH. DopMyITs! IToiTHON BeposiTHOCTH | baifeca. /ITp/

pabota B
MaJIbIX TPyIMIax

18.3

ITocnenoBaTenbHOCTh HE3aBUCUMBIX UcIbITaHUN. Cxema bepHymu.
IIpenensuble Teopembl Myaspa-Jlamnaca u ITyaccona. /JIex/

JIeKIHs Oecena

18.4

INocnenoBaTenbHOCTH He3aBUCUMBIX HcIbITaHUH. Cxema beprymnu [IpenensHsle
teopembl Myagpa-Jlannaca u [Tyaccona. /IIp/

18.5

Crny4aitHble BEHYMHEL, HX BUABI, 3aKOHBI paclpeaeieHus. MateMaTnieckoe
OXXHIaHWe, TUCIepcHs 1 uX cBorcTBa. /JIex/

Jekuus oecena

18.6

CiyuaiiHble BETMYMHBIL., UX BUJbI, 3aKOHBI paclpeneneHus. Maremarudeckoe
OXHJaHMe, TUcTiepcHs U ux cBoiictsa /I1p/

pabora B
MaJIBIX TPYIIIAax

18.7

[MoHsTHE 0 HAYAIBHBIX U HEHTPATBLHBIX MOMEHTAX. 3aKOHBI OONBIIAX YHCET.
Cryuaitabie mpomeccsl /JIex/

Jexus Oecena

Paznen 19. MaremaTnueckasi CTaTHCTHKA

19.1

MaremaTHdeckasi CTATUCTHKA. BrIOopKa, SMIHpUIECKU 3aK0OH PacIpee/ICHNUS.
Be16opounsle cpeHue. DMIupudeckas GQyHKIus pactpeieseH s, THCTOrpaMma,
JIMHMS SMITUPHIECKOH IIOTHOCTH. /JIek/

JIeKnus o6ecena

19.2

Maremarudeckasi CTaTHCTHKA. BhIOOpKa, SMIIUPUYECKHI 3aKOH
pactpenenenus. /I1p/

pabora B
MaJIbIX TPYIIax

19.3

Bri6opounsle cpeqane. OMmuprdeckas QyHKIUS pacHpeiesIeHus, THCTOrpaMMa,
JMHMS SMIUPHYECcKor miotHocTH /T1p/

pabota B
MaJIbIX TPyMIax

19.4

OrnpeieNieHHe TEOPETHUECKOT0 3aKOHA PACIIPE/IENICHUSI, TEOPETHUECKHE YaCTOTHI.
IIpoBepka rumoressl 0 BU/IE€ 3aKOHA pacpe/IesIeHUs] TeHepaIbHON
COBOKyMHOCTH. /JIex/

Jekuus o6ecena

19.5

OrmpeziesieHNE TEOPETUUECKOTO 3aKOHA PACTIPE/ICNICHHUsI, TEOPETHYECKHE YacTOThI
I[poBepka rUIIOTE3bI O BH/E 3aKOHA PACIIPEICTICHHUs TeHEPATbHOI
coBokyrHOCTH. /TIp/

pabota B
MaJIbIX TPyIMIax

19.6

CTaTHCTHYECKHE METOAbI 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX /J1ex/




19.7 Cratuctuueckue MeTos 00paboTKH IKCIIEPUMEHTANIbHBIX AaHHBIX /IIp/ 4 4 pabota B
MaJIbIX rpynmnax
19.8 Perpeccuonnsiit ananus /Jlex/ 4 2
19.9 PerpeccuonHblil aHanus . 4 4
Pemienue 3agau npogeccuoHanbHON HAIPaBICHHOCTH.
Mp/
Paznen 20. CamocrosiTesqibHas padoTa
20.1 Ioaroroka k sekiusim /Cp/ 4 8
20.2 IToaroroBka K mpakTHYecKuM 3aHsaTHsIM /Cp/ 4 32
20.3 BrimoirHeHHe KOHTPOTBHOM padoTh! 1o Teme "Teopus BeposTHOCTEH 1 4 8,6
MaTematu4deckas cratuctuka" /Cp/
20.4 Jucnepcuonnslit ananus /Cp/ 4 20
Pazgen 21. KonTakTHbIC Yachl Ha ATTECTALINIO
21.1 KonTponsHnas pabora /KA/ 4 0,4
21.2 Dx3amed /KD/ 4 2,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIe MaTepHabl A IPOBEICHUS MPOMEKYTOUHOH aTTecTaly 00ydaroIUXCsl IPUBEICHB! B MPUIIOKEHUN K

paboueit mporpaMMe JUCIUIUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BHABI 3aMaHUH, KPUTEPHUH UX OICHUBAHMS,
pacmpeneneHue 0aioB IO BUAAM TEKYIIET0 KOHTPONIS pa3padaThIBAIOTCS MIPEHoaBaTeNIeM JUCIUIUINHEI C YUETOM €€ CIIeU(MUKY 1

JOBOAATCA 10 CBEACHUA 06yqa}0umxc;1 Ha I€pBOM y‘{66HOM 3aHATHU.

BUOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPEoaBaTeNieM IUCIHUIUIMHBI (MOIYIs) B paMKaxX KOHTaKTHOM
paboTHI 1 caMOCTOATETBHOM paboThl o0ydarommxcs. [ GUKCHpPOBaHUS Pe3yabTaTOB TEKYIIEr0 KOHTPOJIS MOXKET HCTIONIb30BAThCS

6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemast 1uteparypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

JI1.1 |KapaceraP. b. Bricmas MaTemMaTHKa: JTHHEHHas anredpa, BEKTOpHas OMcK : https://e.lanbook.com/bg
anreOpa, aHaTMTHIECKasi TEOMETPHS, BBEACHUE B CubA/IY,
MaTeMaTHYeCKUi aHaH3, An(GEepeHITIATbHOS HCUUCIICHUE 2019
(hyHKIIMM OTHOM NeliCTBUTENbHON epEMEHHOMN: yueOHoe
nocobue

JI1.2 | Kapacera P. b. Bricmas MaTematuka: qudpepeHInatbHoe HCUUCTICHUE OmMck : https://e.lanbook.com/bg
(hyHKINY HECKOIBKHUX MEpEeMEHHBIX, HHTET PaTbHOE CudAlY,
ucurcieHne GyHKIUH OJHOHN JeiCTBUTEIHHON EPEMEHHOM: 2020
yueOHoe mocooue

JI1.3 | BacuimbeB A. A. Teopus BepoATHOCTEH M MaTeMaTH4YeCKast CTATUCTHKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHUK 1 IPAKTUKYM IS By30B IOpaiir,

2020




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJI
JI2.1 | Apxanrensckuii A. U., | COOpHUK HHIUBHIYATbHBIX 3aJaHUH TI0 MAaTEMATHKE IS CaHkT- https://e.lanbook.com/bg
Bbaxxanos B. U. TEXHUYIECKUX BBICIINX Y4eOHBIX 3aBeneHuil. YacTh 1 [etepOyp
r : Jlanp,
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 nomHas MaTeMaTHdeckas 0a3a JaHHBIX, OXBaTHIBAIONIAs MaTepHaibl ¢ KoHIa 19 Beka. zbMath comepxut
oxo1no 4 000 000 moxkymeHTOB, U3 Oonee 3000 xxypranos u 170 000 KHHT 110 MaTEeMaTHKe, CTATUCTUKE, HH)OPMATHUKE, a
TaKkXe MallMHOCTPOSHUIO, (PU3UKE, ECTECTBEHHBIM HayKaM U Jp. - zbmath.org

6.2.2.2 | Obmepoccuickuif MaTeMaTHIeCKUH mopTan (MH(GOpMaMOHHAs cucTeMa) - http://www.mathnet.ru/

6.2.2.3 | Mathcad- cnpaBouHuK 110 BEICIIEiT MaTemaTuke -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHHUIIJIMHBI (MO YJIA)

7.1 | YaeOHbIe ayaAnTOPHH IJIsl IPOBEACHHUS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIIJIEKTOBaHHBIC CIICLMATM3HPOBaHHOH MEOEIIbIO
1 TEXHIYECKUMH CPEICTBAMH OOYUCHHUS: MYIbTUMEINIHOE 000pyIOBaHHE JUTS TIPEIOCTaBICHNS yaeOHOM HHbOopMarmn
OOMBIIION ayTUTOPHHU /MK 3BYKOYCHIIUBAIOIIEee 000pyIOBaHHE (CTAIHOHAPHOE WM IIEPEHOCHOE).

7.2 | VaeOHBIe aymuTOpHUN JUTS TIPOBEICHNS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBUAYAIFHBIX KOHCYIBTAIIHH,
TEKYILETO KOHTPOJISL U MIPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CIIEHATH3UPOBAHHON MeOEeIb0 1
TEXHUYECKUMHU CPEACTBAMU 00YdEHHs: MYJIbTUMEANITHOE 000pyI0BaHNE U/HWIIN 3ByKOYCHITMBAtoLIee 000pyJ0BaHHE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3 | [TomerieHus At CAMOCTOSITEIIEHOM PabOThI, OCHAIIICHHBIC KOMIIBIOTCPHOH TEXHUKOHM ¢ BO3MOXKHOCTBIO MOAKIFOYCHUS K
cetr "MHTEpHET" M 00ECTIEUeHNEM JIOCTYIIA B AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEFHYIO CPEly YHUBEPCUTETA.

7.4 | [TomerneHus s XpaHEHHS B TPOPIIIAKTHIECKOTO 00CITY)KUBaHUS yIeOHOT0 000pY/TOBaHHS




