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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 HGHBIO N3Y4YCHUA TUCHUITIIIAHBI «MaremaTnkay SBISETCS TMOATOTOBKA CTYACHTOB IO MAaTEMATUKE - 0a3bl JJI1 OCBOCHUA

psiaa oOIeHayYHbIX AUCHUILIMH U JUCIUILIMH TpodeCcCHOHAIbHON HANpaBIeHHOCTH, CIIOCOOCTBYIOIIMX TOTOBHOCTH
BBIMMYCKHUKA K MEXKIUCIUIITHHAPHOW YKCTIIEPUMEHTATLHO-UCCIICI0BATEIBCKOM ICITEBHOCTH, U (JOPMUPOBAHUE
MaTeMaTHYECKON KYJIbTYPhI OYIyIIEero CIeuaiiucTa.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.11

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

MOAVJIA)

OIIK-1 Cnocoben peiaTb NHXKCHCPHBIC 3aJa4r B HpO(i)eCCHOHaHBHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTCMaTUYCCKOIo aHajIn3a U MOACIINPOBAHUA

OIIK-1.1 ITpuMeHsIeT METOIbI BBICIIICH MATEMATHKH ISl PEIICHUS 33134 MPOPECCHOHATBHOMN EATeIbHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

3.1 |3narn:

3.1.1 | OCHOBHBIE TIOHATHS ¥ METOIBI MaTEMAaTHUECKOT0 aHAIIN3a, aHATUTHIECKOH TeOMETPHH 1 JTMHEHHOIT anreOpHl,
nuhepeHnnaTbHOr0 U HHTETPATbHOTO HCUUCIICHUS,

3.1.2 | -ocHOBBI TEOpUU BEPOSTHOCTEH, MATEMAaTHUECKOM CTATUCTHUKH.

3.13

3.2 | YMeTh:

3.2.1 | -ucnoab30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUIIJINH B l'[pO(i)eCCPIOHaIIBHOfI JACATCIIBHOCTU,

322 -IIPUMCHATH MAaTCMaTUYCCKNUE MCTOABI AJIsI PECIICHUA NPAKTHUYCCKUX 3a1aY;

323

3.3 | Baragern:

3.3.1 [ -MeTomaMH MaTeMaTHYECKOT0 OIMUCAHUS (hH3UICCKUX SBJICHUH U IIPOLECCOB,

3.3.2 | -annapaToM MaTEMaTUYECKOrO aHAJIN3a, TEOPUH BEPOITHOCTEN U MaTEMATUUYECKOH CTATUCTUKH.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaunmeHoBaHue pa3aes1oB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeyanue
3aHATHS / Kype
Pazpnea 1. JIuneitnas anreopa .
1.1 Brenenue. [Ipenqmer matematiku. OCHOBHBIC aJireOpanvecKue CTPYKTYpHI. 1 2
Jlunetinas anredpa. OnpenenuTeln BTOPOro U TPEThero MmopsakoB. OCHOBHbBIE
CBOIMCTBa OIpenenuTeNneii, MUHOpP U anredpamyeckoe pononHenue /JIex/
1.2 Onpepenureny U UX CBOWCTBA, BBIYUCICHUE ONpeaenuTeneit 2-ro; 3-ro; ..., n- 1 2 pabora B
oro nopsiakos. /TTp/ MaJIbIX TPyIIax
1.3 [onsTHE 00 OMpeaenuTese N-0ro MOpsIKa U ero BeIYUCIeHne. MaTpunsl. 1x 1 2 nekuus Oecena
BuIbl. Anrebpa Matpuil. OOpaTHas Marpuia. Teopema CylecTBOBAaHHS U
€IMHCTBEHHOCTH 00paTHOM MaTpHubL. /JIex/
1.4 Meton Kpamepa. MaTpu1isl 1 onepauuy HaJ HUMH. YMHOXeHue Matpull. /Ilp/ 1 2 pabora B
MaJIbIX rpynnax
1.5 Pemenne cuctem nuHeitHbIx ypaBHeHui (CJIY) meTtogom Kpamepa u 1 2
MaTpPHYHEIM MeTomoM. /JIex/
1.6 Ob6paTHas MaTpHIa. Mp/ 1 4
1.7 DnemeHTapHbIe Tpeodpa3zoBanus Matpuil. Panr matpunel. Teopema Kponekepa- 1 2
Kanemmn /Jlex/
1.8 Marpuunsrii meton pemenns CJIY. Haxoxnenne panra marpuisr  /TIp/ 1 2 pabota B
MaJIbIX TPYIIax
1.9 Pemienne CJIY meronom I"aycca, meronom XKopaana-T'aycca. /Jlex/ 1 2
1.10 Pemenue cucrem meronom ["aycca. Pemenne ogHopoaHbix cuctem. /I1p/ 1 4
Paznean 2. BektopHas anredpa
2.1 Bexkropsl. JInHeliHbIe onepaiuy Hajl BEKTOPaMH, UX CBOMCTBA. basuc B 1 2 JIexius oecena

MIPOCTPAHCTBE, OPTHI, AEKApPTOBa cUcTeMa KoopauHaT. Hanpasnsronye
KkocuHychl. CKaJsIpHOE IIPOM3BECHHUE, €TO CBOHCTBA, MpHIoxkeHus. /JIex/




2.2

BexropHoe npoussenenue. Ero cBoiictsa. ['eoMeTpuueckuil 1 MEXaHUUECKUM
CMBICIT BEKTOPHOT'O MPOU3BECHUs. YCIOBUE KOUIMHEAPHOCTH BEKTOPOB.
CmenranHoe npousBeneHne. Ero cBoiicTBa, BEIYHCIIeHNE, prutoxkeHus /JIex/

23

Bexropsl. JIunelinsle onepanuu HaJl BekTopaMu. CKalsipHOE IPOU3BEIECHHUE
BekTopoB /IIp/

24

BexTopHoe 1 cMenIaHHOe TPOU3BEACHUS BEKTOpoB, 6azuc. /Ilp/

pabora B
MaJIbIX IPYIax

Paznen 3. Ananurnyeckasi reoMeTpus

3.1

HopMmansHoe ypaBHEHHE IIIOCKOCTH B BEKTOPHON M KOOPAMHATHOH (opmax.
OOmmee ypaBHEHHUE IUIOCKOCTH. YpaBHEHHE MIIOCKOCTH, IPOXOSAIIEH uepes TpH
TOYKH. YCIIOBHs NapalIeIbHOCTH U MEPIEHUKYISIPHOCTH MIOCKOCTEN.
I'mmepmockocts /JIex/

32

VYpasuenue miockoctu /TIp/

33

VpaBHeHMe TUHUHU Ha II0cKocTU. [IpocTeiiue 3a1aun aHaTUTHYECKOM
reoMeTpud. BekTopHOe, KAHOHWYECKUE U NTapaMEeTPUIECKHIE YPaBHEHHS
npsimoit. Ilepeceuenne npsiMoil U II0CKocTU. PaccTosHUE OT TOUKU 10
MI0cKOCTH. [TapannenbHOCTh U NePIeHIUKYTIPHOCTD IPSMBIX, TPIMON U
IUIOCKOCTH. /JIex/

Jexnus oecena

34

[psimast B mpocTpaHcTBe U Ha 11ockocTH /I1p/

3.5

JIMHIM BTOPOTO TOPSIIKA: OKPYKHOCTB, JIUIUIIC, TUIIepOoIia, mapabona.
IIpuBeneHne Kk KAHOHMUECKOMY BHTy KPUBBIX BTOpOro nopsaka. [loBepxHoctu
BTOPOTO MOPSAIKA.

/J1ex/

JIEKIHs Oecena

3.6

JlvHUYM ¥ TOBEPXHOCTH BTOpOTro mopsiaka /Tlp/

3.7

ITonsipHbIE KOOPAMHATHI TOUKH. YPaBHEHUs JMHUM B MOJSPHBIX KOOPAUHATAX.
IMapamerpuueckuii criocod 3ananus KpuBbIX. HekoTopble 3aMedaTesIbHbIe
kpuBsle. /JIex/

3.8

IlonspHble KOOPAUHATHI TOUKU. YPAaBHEHUs JIMHUH B IOJIAPHBIX KOOPAUHATAX.
[MapameTpuueckuii criocob 3aganus KpuBbIX. HekoToprie 3ameuaTebHbIe
kpussie. /TIp/

pabota B
MaJIbIX IPYIIax

Paznen 4. JluckperHasi MaTeMaTHKa

4.1

OCHOBHEI€ MTOHATHSI TEOPUU MHOXKECTB M HEUETKUX MHOKeCTB. KaHTOpoBCKOE
ornpeneneHue MHOkecTBa. CriocoObl 3ajannst MHOXKECTB. KoHeuHbIe 1
OeckoHEeUHbIe MHOXECTBA. [lycToe 1 yHHBepcambHOE MHOXKECTBa. MOIITHOCTh
MHOecTBa. Onepanuu HaJ MHOKecTBaMu. Jluarpammsl Diinepa-BenHa.
IokpeiTHe 1 pazduenne MHOXKecTB. OCHOBHBIE TOXKAECTBA anreOpbl MHOYKECTB.
[TonsiTe HeueTkoro MHOXecTBa. OYHKIMS NpUHaAIeKHOCTH. OCHOBHBIE
orepaly HaJl HEUSTKUMH MHOKECTBAMH M UX CBOMCTBA. /JIek/

JIEKIHS Oecena

4.2

MmuoxecTBa. Onepannu Hax MEOXKecTBamu /I1p/

43

OcHoBbl KOMOUHATOPUKU. OCHOBHBIE MPaBUia KOMOWHATOPUKY (CYMMBI,
TIPOM3BEACHHS). YIIOPSAOUCHHBIC U HEYIIOPSI0YECHHBIC BHIOOPKH.
[lepectaHOBKH, pa3MeIIeHHs] COUETAHHsI, COYETAHNUS C TIOBTOPEHUAMH /JIek/

44

[lepecTaHOBKH, pa3MeIeHHs COUETAaHHs, COYETaHHUS ¢ ToBTOpeHUsIMH. /T1p/

Paznen 5. KommiiekcHbIe ynca.

5.1

AnreOpandeckre orepanyi HaJl KOMITICKCHBIME YHCIIaMH. 3aIicCh
KOMIUTEKCHBIX YHCEI B aNre0pandeckoi, TPHTOHOMETPHIECKOH 1 ITOKa3aTeTbHON
¢dopme. /Jlex/

52

KomriekcHbie yrcna U JeicTBrs ¢ HUMU. PellieHne ypaBHEHHUI BO MHOXKECTBE
KOMITICKCHBIX unceln. /TIp/

Pa3nen 6. BBenenne B MaTreMaTHUeCKUi aHAIN3.

6.1

Ionstue pyHKuny, npenen GyHKINH U Hocae10BaTeNbHOCTH. OCHOBHBIE
TEopeMBI 0 IpeJieNax, 3aMeuaTeNbHble peenbl. beckoneuHo Manble U
0eCKOHEYHO OOJIBIIIE BEJIMYMHEI, SKBUBAJICHTHBIC BEJIMYMHEL. HenpepsIBHOCTR
(YHKINH B TOUKE, HETIPEPEIBHOCTD 3JIEMEHTapHBIX (yHKIMHA. CBOHCTBA
(yHKUUI, HEIIPEPhIBHBIX Ha OTpe3ke. Touku pa3psiBa U UX KIacCH(pUKaIUs.
YuciieHHOe pelieHue HeJTMHEHHBIX ypaBHEHHH. /JIek/

JIEKIHS Oecena




6.2

Brruncnenne npenenoB GpyHKIwiA. [1epBeit 1 BTOPOH 3aMeyaTeNbHbIe IPeAeIbl 1
nx cienctsus. PackpeiTue HeonpeneneHHocTei. CpaBHEHHE OECKOHEYHO MaJIbIX
¢byHKUIHMi, MccnenoBaHne QYHKINA Ha HETIPEPBIBHOCTD. Pemnenne 3amay
npodeccnoHanbHOM HanpasneHHocTH. /TIp/

pabota B
MaJbIX FPyIIax

Pasnen 7. CamocTosTe/1bHas padoTa

7.1

IToxaroroBka k jekuusm /Cp/

16

7.2

IMoxroroBka k mpakTuiaeckuM 3austusm /Cp/

48

7.3

Kontponbhas pabora no teme "JIunelinas anredpa u aHaIUTHYECKAs
reomerpus” /Cp/

8,6

74

YncneHHBIe METOIBI peleHNnH anredpandecknx ypaBHeHui /Cp/

36

Pa3nen 8. KoHTakTHBIE Yachl HA aTTeCTAUIO

8.1

KontponbsHas padora /KA/

0,4

8.2

Ox3amen /KD/

2,35

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

9.1

OmnpeneneHne MPON3BOIHOMN, OCHOBHBIE IpaBia M depeHnnpoBaHusI.
ITponsBomHas cioxHON 1 00paTHOH (yHKINH. [Ipon3BonHAs TapaMeTPHIECKON
u HesiBHOW ¢yHKIMH. Juddepentman. [TpubnmkeHHbIe BHIYUCIEHUS IPU
nomomyn qupdepennnana. ['eomerpuuecknii u GU3MIECKHUNA CMbICT
NIPOM3BOAHON. YpaBHEHUs KacaTellbHOU U HopManu. CBoiicTBa
nuddepennupyemsix yrkuit. Teopemsr Poms, Jlarpamxa, Komm. ITpasuno
Jlomurans ais BBIYMCIICHHUS npeienos. /Jlex/

JIeKus Oecena

9.2

Beruncnenue nmpou3Boansix U auddepenimanos ®OI1. Berancienue
MIPOM3BOHBIX CIIOXKHBIX, HESIBHBIX U MMapaMeTpuieckux QyHKui. Beraucnenue
TIPOU3BO/IHBIX BBICIINX MOPAAKOB. Haxoxk/1eHue npeaenos ¢ UCHONIb30BaHUEM
npasuna Jlonurans. /Ip/

9.3

dopmyina Teiinopa. MccnenoBanre GyHKIIMU C TOMOIIBIO TPOM3BOIHBIX.
VHTEpBaIBl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAJIEI BBITYKIIOCTH H
BOTHYTOCTH, TOUKH ITepernda, acuMIToThL. [locTpoeHne rpaduka GpyHKIHH.
Haubonbiee u HauMeHbIee 3HaYeHNs GYHKIMH Ha OTpe3Ke. ANIPOKCUMAIIHS
ONBITHBIX JJAHHBIX METOJIOM HAUMEHBIINX KBaApaToB. /JIek/

JIexus oecena

9.4

HccenenoBanue GpyHKIN ¢ MOMOIIBIO MPOM3BOAHBIX. HaxoxkieHue Touek
9KCTpeMyMa U Touek mepernda. Haxoxmenne acuMnTor rpaduka GyHKINH.
[onnoe uccnenoBanue GpyHkuuit u nocrpoenue rpaduxos. /Ilp/

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

10.1

OCHOBHBIE ITOHATHSL: 00JIACTb ONPENEIICHUS], TUHUY YPOBHSI, IpEe],
HETIPEePBIBHOCTH. YacTHBIC IPOU3BOAHBIC, NOMHEIHN quddepeHnua,
TeOMEeTPHUYECKUI CMBICIT YaCTHBIX IPOM3BOIHBIX U MOMHOro fuddepeHiuana,
KacaTenbHas IIIOCKOCTh U HOpMaib K IoBepXHOCTH. IIpon3BonHas no
HaIpaBJIeHUIO, TpaaueHT. [Ipon3BoaHas CIOKHON (QYHKIINH, HHBAPHAHTHOCTD
¢opwms! tepeoro quddepennuana. YactHple TpoN3BOAHBIC U TU((EpeHIHANIEI
BhICIIMX TOpsKoB. Dopmyna Teitnopa. [IpubnnKeHHbIC BBIYUCICHUS.
HeoOxomiMele 1 JOCTATOYHBIC YCIOBUS SKCTpeMyMa (DYYHKIIMH MHOTHX
MIepEeMEHHBIX. YCIOBHBIN 3KcTpeMyM. Hanbomnbee 1 HanMeHbIIee 3HaYeHIe
(yHKIMH B 3aMKHYTOH oOnactu. /JIek/

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.
WaTterpuposanue B KOHeYHOM Brze. /JIex/

Jexnus oecena

Henocpencreennoe nunrerpuposanue. /Ilp/

11.3

3aMeHa [epPEeMEHHON B HEONPEICICHHOM HHTErpaiie ( METOA MOACTAHOBKH).
Wnterpuposanue 1o gactsM /JIex/




11.4

BeluncieHie HeopeaeIeHHOr0 HHTErpaia MeTo[aMH MOACTAHOBKHU H TI0
yactsam. /TIp/

pabota B
MaJbIX FPyIIax

Pasnoxenue ApoOHON palMOHATBHON (YHKIIMH HA MPOCTEHIIIHE.
WHTerpupoBanue IpoCTEHIINX palHOHATBHBIX Apodeit. /Jlex/

Pasznoxenne 1poOHON panroHATFHON (YHKITNH Ha TIpOCTeHIIIe.
HuTerpupoBanre NpoCTEUIINX palMOHANbHBIX npobeit. /TIp/

HuTerpupoBanre Npou3BOIbHON palMoHanbHOM qpodu. MHTerpupoBanue
HEKOTOPBIX UPPALOHAIIBHBIX BEIpaxeHuit. /JIex/

WHTerpupoBanue IpON3BOIIBHON paliMoHATBHON 1podu. HTerpupoBanne
HEKOTOPBIX MPPAIIMOHAIBHBIX BEIpaskeHuH. /I1p/

pabora B
MAJTBIX TPYIIax

11.9

HHTerpupoBanue BEIpaXeHUH, COAEPKAIMINX TPUTOHOMETPHUIECKHE (QYHKIUH.
O030p mpueMoB UHTErpupoBaHus. /JIek/

11.10

WHTerpupoBaHne BRIPRXSHUMH, COIEpIKaLIMX TPUTOHOMETPHIECKHE (DYHKIIHH.
O030p mpuemoB uHTerpUpoBanus. /I1p/

11.11

OnpeeneHHbIN HHTETPall, TEOMETPHUYCSCKIA U PU3MUECKHIIA CMBICII, CBOMCTBA.
Teopema o cpenHeM 3HaueHNH. 3aMeHa IEPEMEHHON 1 MHTETPUPOBAHHE 110
4acTsM B ONpeaeieHHoM uHTerpaie. /JIek/

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.
[MpuGnkeHHOE BEIYHCICHHUE ONpeesIeHHOro nurerpana /Jlex/

11.14

[pubnmxeHHOe BRIYUCIICHUE OMpeAeieHHoro naterpana /IIp/

pabora B
MaJTbIX TPVIIIax

11.15

Tl'eomeTpueckre MPIITOKEHUS ONPEIEIEHHOr0 HHTeTpaia. Beraucienne
MJI0IIAAeH TIOCKUX (GUTYP U 00BEMOB TeJ BPAILICHHS.

Boruncienue UIMH IyT TUIOCKUX KPUBBIX W TUIONIAICH MOBEPXHOCTH Tel
BpaieHus. HekoTopsie Gu3ndeckue MpUIoKEHHUS ONPeIeICHHOr0 HHTErpaa.

/JIex/

11.16

I'eomeTpryeckue IPUIOKEHUS ONPEeICHHOr0 HHTerpana. Beraucnenue
IUTOLIa/IeH MITOCKUX QUrYp B 0GBEMOB TEN BPALLCHHS.

Brruniciienye JUIMH OyT IIOCKUX KPUBBIX U IUIOMACH TOBEPXHOCTH Te
Bpamienus. Hexoropble $usnueckue MpHIokeHUs OnpeeIeHHOro HHTErpala.
Mp/

pabota B
MaJIbIX FPyIIIax

11.17

HecobctBennsie nnTerpainsl. [Ipusnaku cxogumoctu. /Jlex/

Jexnus oecena

11.18

Brranciienue HecoOCTBEHHBIX HHTETpaiioB. /IIp/

11.19

Kparnslie unterpansl. OnpeeneHue U BEIYICICHHE ABOHHBIX U TPOHHBIX
HHTErpajoB B AEKapTOBBIX KOOPJUHATAX. 3aMeHa NEPEMEHHBIX B KPaTHBIX
HHTerpanax. Beruucienue JBOMHBIX HHTEIPaJIOB B MOJISIPHBIX
koopauHartax. /Jlex/

11.20

Kpatnslie unterpansl. OnpeaencHue U BEIYICICHHE ABOHHBIX U TPOHHBIX
HHTErpajoB B A€KapTOBBIX KOOPJUHATAX. 3aMeHa MEPEMEHHBIX B KPaTHBIX
HHTerpaiax. Beruucienue JBOMHBIX HHTEIPaIOB B MOJSPHBIX
xoopamHarax. /IIp/

pabota B
MaJIbIX TPyMIax

11.21

leomerpudeckue U (pU3MUECKHE IPUIOKECHUS KPATHBIX HHTETpasoB. /JIex/

JIEKIHS Oecena

11.22

TeomeTpuueckne v pU3MIECKUE TIPUIOKEHUS KPATHBIX HHTETPAJIOB.
Perenme 3a1a4 mpodecCHOHAaNBHOM HATPABICHHOCTH.
Mp/

Pasnen 12. CamocTosiTe1bHast padoTa

12.1

JuddepeHnpansaas reoMeTpust KpUBBIX. DJIEMEHTHI Tornooruu. Inockas
KpUBasi: KpUBU3HA; pajuycC, KPYT ¥ LEHTP KPUBU3HBL. YpaBHEHUS KPUBOHU B
IIPOCTpaHCTBE. BekTop-(hyHKIMS CKaIIpHOrO apryMeHTa, ee
nuddepenuupoBanye. YpaBHeHHs KacaTeIbHON U HOPMATIbHOM MIOCKOCTH K
npocTpaHcTBeHHON KpuBoi. KpusnzHa. [Tonstue nosepxnoctu. Kacarenpnas
IJIOCKOCTh U HOpMaTh K oBepxHocTH. /Cp/

14

12.2

Ioxroroeka k jexuusm /Cp/

16

12.3

IoaroroBka k nmpakTU4ecKuM 3aHATHIM /Cp/

32

12.4

BrimonHeHne KoHTpoibHOH pabdots! "AuddepeHnnansHoe 1 HHTErpaTbHOES
ucuucnenue" /Cp/

8,6




Pasgen 13. KonTakTHbIE Yachl HA aTTECTALMIO

13.1

3auer /KD/

0,25

13.2

KonTponsHnas pabora /KA/

0,4

Paznen 14. O0bikHOBeHHbIe T Pepennuanbabie ypaBHenus (1Y).

14.1

Huddepennmansaeie ypapHeH:s. OOIIME TOHATHS U OIPEISIICHAS. YPaBHCHUS
nepBoro nopsiaka. YactHoe u obmee penrenue. 3anada Komm. YpaBHeHus ¢
pazaensIoIMKCS ITepeMeHHbIMU. /JIek/

ek Oecena

14.2

Pemenue auddepenimansHpIXx ypaBHEHHH epBoro nopsaxa. /I1p/

14.3

OpnHOpoAHbIE U JTMHEWHbIE YpaBHEHUS IIepBOro nopsiaka. YpasHenus bepuymnu.
Y. B nonHeIx quddepennuanax. /JIex/

ek 6ecena

14.4

Pemenne auddepennnansupIx ypaBHeHH nepBoro nopsiaka. /IIp/

14.5

YpaBHeHHe BbICIINX MOPsAAKOB. 3anavya Komm. YpaBHeHUs, TOIMyCcKarOIIe
TIOHIDKEHUS opsaxa. OJHOPOIHEIE THHEWHBIC YPaBHEHHUS N-TO MOPSAAKA.
O6mue cBoiicTa pemenuil. Onpenenutens Bponckoro. @yngaMeHTansHas
cucreMa pemeHuit. CTpykrypa obero pemenuns. /JIex/

14.6

MeTonbl OHKEHHS Topsaka auddepeHanbHbIX ypaBaenui. /TIp/

pabora B
MaJIbIX TPVIIIax

14.7

OnHOpOIHBIC TNHEHHbIE YpaBHEHHS BBICIIHNX MOPAAKoB. /IIp/

14.8

OIHOpPOIHBIC THHEHHbIC yPAaBHEHHS C OCTOSHHBIMHU KO3 ULIHEHTaMHL.
XapaxTeprucTHiaeckoe ypaBHeHne. Haxoxnenne obmero pemenus. /JIex/

Jexnus oecena

14.9

Perienvie THHEHHBIX HE OMHOPOIHBIX YpaBHEHH BTOpOro mopsiaka. /IIp/

14.10

Heonuopoausie nmuneitHble 1Y ¢ mocTossHEBIME Kod(duiieHTamu. Metox
BapUaluy IPOU3BONBHBIX OCTOSHHBIX. MeTo HeonpeAeIeHHbIX

ko3 dunmenton ms JIY co crenuanbHOM npaBoit 4acThio. CHCTEMBI
nuddepeHnnanbHEIX ypaBHEHUH. MeToIbI HCKIIOUSHUH U XapaKTePUCTHIECKOT0
ypaBHeHwusl. /JIex/

JIEKIHs Oecena

14.11

Heoanoposubie auneiiHbie Y ¢ MOCTOSHHBIMHU KoddunneHTaMu. Metox
BapHUaIiK MPOU3BOJIBHBIX MMOCTOSHHBIX. MeTo/1 Heolpe1eJIeHHbBIX
ko unmento ast Y co cnennanbHoM npaBoit yacteio. /IIp/

pabora B
MaJTBIX TPYIIIax

14.12

Cucremsl quddepeHIrnaIbHBIX YpaBHEHUH. MeToIbl HCKITIOYeHUH 1
xapakTepucTuueckoro ypapuenus. /IIp/

Paznen 15. UncaoBble 1 (PYHKIIHOHAJIBHBIE PSABI.

15.1

UncItoBBIe PSAMIBI C TTONOKHUTEIHHEIMI WieHaMH. HeoOXoanMbIi mpu3HaK.
JloctaTo4yHble IPU3HAKU CXOAUMOCTH, (CpaBHeHHs, Jamambepa, Koy,
uHTerpanbHelit)3HakonepeMeHHble pabl. [Ipusnak Jleitoauna. OueHka ocTaTka
3HAKOUYEPEAYIOIEeTocs psia. AGCONIOTHAS M YCIOBHAs CXOMMMOCTS /JIek/

15.2

UwrcnoBbIe PAIBI ¢ TOIOKUTEIHHBIME WieHaMU. HeoOX0oMuMBbIi pH3HaK.
Jocraro4ynble MpU3HAKU CXOAUMOCTH, (cpaBHeHus, lanambepa, Kormmn,
uHTerpanbheiit) /Ip/

pabora B
MaJIbIX TPYIIax

153

3HakonepeMeHHsbIe psbl. [Ipu3Hak JleriOnuma. Onenka ocraTka
3HaKOYepeayIomerocs psijia. AOCOMOTHAS B yClIoBHAs cxoxumocTs /I1p/

15.4

OneMeHTH! (GpyHKITHOHAIEHOrO aHan3a. OyHKIMoHANBHEIE PAIbl. CXOIUMOCTS.
PaBHOMepHas cxoauMocTs. CBOICTBA PABHOMEPHO CXOAAMHUXCS psnoB. [Ipu3Hak
Beiiepmrpacca. Crenennsie psapl. Teopema AGenst, 0071acTh CXOAMMOCTH.
Pamyc cxomnmoctu. IToHsATHE 0 GECKOHETHOMEPHBIX METPHIECKUX
npoctpancTBax. Paasl Teitnopa u Maknopena. Pa3noxeHne 0CHOBHBIX
9JIEMEHTAPHBIX (GYHKIHMHA U IPUMEHEHHE MX B MPUOIMKESHHBIX BEIYUCICHHSIX
(3HaueHUs (HYHKUUI, TIpENeITbl, ONpeaeIeHHbIC HHTETpabl, TU(pPepeHIHaTbHbIC
ypaBHeHus). /JIex/

ek Oecena

15.5

OneMeHTH! (pyHKITHOHAIEHOrO aHanu3a. OyHKIMoHANBHbIE PAbl. CXOIUMOCTS.
PaBHOMepHas cxoauMocTs. CBOICTBA PABHOMEPHO CXOAAMmHUXCs psAnoB. [Ipu3Hak
Beiiepmtpacca. /IIp/

pabora B
MaJIBIX TPYIIIAx

15.6

Crenennsle psiapl. Teopema Abenst, obnacth cxoauMocTd. Pagnyc cxonuMocTH.

[NonsTHE 0 6GECKOHEYHOMEPHBIX METPHIECKHX ITpocTpaHcTBax. Pansr Teiinopa n
MaxksopeHa. PaznoxeHne OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUIT U IPUMEHEHHE UX
B NPUONMKEHHBIX BEIYUCIEHUAX (3HaUeHUs QYHKLUIL, IpeeNnbl, onpeaeneHHbIe
uHTEerpajsl, AuddepeHuaipase ypasHenus). /Tlp/

pabora B
MaJTbIX TPYIIIax




15.7 Ilapmonndeckuii anamus. OproHopMupoBaHHas cucTeMa (yHkimid. Pax dypse. 2 nexnus Gecena
Koadduruentsr Diinepa — Oypre. Teopema Jupuxie. Pax @ypbe 11 4eTHBIX U
HeveTHBIX (GyHKIUH. Pasnmoxenune B psn Oypbe HenepruoanIecKuX (QyHKINH.

IIpakTuyeckuii rapMonndeckuii ananms. /JIex/

15.8 Iapmonndeckuii ananus. OpToHOpMHUpOBaHHas cucTeMa (yHkimid. Pax Oypse. 4 pabota B
Koapdpuuuents Ditnepa — Dypre. Teopema qupuxie. Pag Oypre s 4eTHBIX U MaJlbIX TpYIIax
HeueTHBIX (yHKumil. Paznokenne B psag @ypbe HeNepHOaMIeCKAX QYHKIUI.

IIpakTUyeckuii rapMOHUYECKUN aHATIN3.

Pemienue 3agau npogeccuoHanbHON HAIPaBICHHOCTH.
/Mp/

Paznen 16. CamocrosiTesqbHas padoTa

16.1 Ioxroroeka k nexuusm /Cp/ 8

16.2 IToaroroBka kK mpakTH4eCcKuM 3aHsTUsAM /Cp/ 34

16.3 Brmmonaenne KOHTpobHOH paboTs! 1o TeMe "[luddhepeHnnanbable ypaBHEHHS H 8,6
pansr”" /Cp/

Pasznen 17. KoHTaKTHBIE Yachl HA aTTECTAlMIO

17.1 3auer /KD/ 0,25

17.2 KonTponsHnas pabora /KA/ 0,4
Paznen 18. Teopus BeposiTHOCTEH

18.1 Teopus BepossTHOCTEH. AKCHOMAaTUYECKOE, KJIACCUUYECKOE U FEOMETPUUECKOE 2 nexnus Oecena
OIpeeNICHHs BEPOSITHOCTH. DJIeMEHTH KOMOWHATOPUKH. TeopeMbl CIIOKEHUS ’

YMHOXKCHUS BeposiTHOCTel. DopMyITsl ITONTHOW BeposiTHOCTH | baiieca /Jlek/

18.2 Teopust BeposTHOCTEH. AKCHOMATHYECKOE, KIIACCUYECKOE M TEOMETPUUYECKOE 2 pabora B
OIpeIeNICHHST BEPOSITHOCTH DJIEMEHTHI KOMOMHATOPUKU TeopeMbl CIIOKEHUS U MaJTbIX TPYIIIax
YMHOXEHUS BepOsITHOCTEH. DOpMyITBI MOHOM BeposiTHOCTH U baiteca. /Tlp/

18.3 INocnenoBaTenbHOCTH HE3aBUCUMBIX HeHbITaHHH. Cxema beprymmm. 2 nexuus Oecena
Ipenensuble Teopembl MyaBpa-Jlamtaca u Ilyaccona. /Jlex/

18.4 TTocnenoBaTenbHOCTh HE3aBUCUMBIX UcTbITaHUI. Cxema beprymnu [IpenenbHbie 2
TeopeMbl MyaBpa-Jlamnaca u [Tyaccona. /IIp/

18.5 CiyuaiiHble BETUYMHBIL., UX BUJIbI, 3aKOHBI pacipeaciacHus. MaTeMaTHueckoe 2 nexuus Oecena
OXHJAaHWE, TUCTIEPCHs U UX CBOWCTBaA. /Jlex/

18.6 CryuaiiHble BETMYHHBL., X BHJBI, 3aKOHBI pacnpeaeneHus. MaTeMaTHuecKoe 2 pabora B
OXXUJaHue, Tucnepcus 1 ux cporictaa /IIp/ MaJIbIX pymnmnax

18.7 [NonsATHE 0 HAYATBHBIX U EHTPATBHBIX MOMEHTAX. 3aKOHBI OOJBIINX YHCEIT. 2 nekuus Oecena
Curygaitasie nporieccs! /JIex/

Pazgen 19. Maremaruyeckasi CTaTUCTHKA

19.1 MaremaTrueckas ctaTucTUKa. BpIOOpKa, SMIUPUYECKUH 3aKOH pacrpeiesieHusl. 2 neknus oecena
Bri6opounbie cpeaaue. DMnupudeckas GyHKIUS pacipeesieH s, THCTOrpaMMa,

JIMHUS YMITUPUYCCKON TIOTHOCTH.  /JIex/

19.2 MaremaTrueckas cTaTUCTHKA. BbiOopka, sMmupuyecKuii 3aK0H 2 pabora B
pacnpenenenus. /IIp/ MaJIbIX TPpYMIax

19.3 Bri0opounbie cpearue. DMnupuyeckas GyHKIUS pacipeaesieH s, THCTOrpaMMa, 2 pabora B
JMHUS IMITUpUIeckoi urotHocTH /TTp/ MaJTbIX TPYIIIax

19.4 OnpeneneHue TeOPETUIECKOro 3aKOHa PaclpeiesIeHus], TEOPETUUECKUE YACTOTHI. 2 nexnus Oecena
IIpoBepka rUNOTE3HI O BHJIE 3aKOHA pacIipeaesieH s TeHepaIbHOMI
COBOKYMHOCTH. /JIex/

19.5 OnpezeneHre TeOpeTUIECKOro 3aK0Ha paclpeieeHus], TEOPEeTHUECKUE YacTOThI 2 pabora B
IIpoBepka TUIIOTE3HI O BUAE 3aKOHA paCTIpeeIeHIs TeHepaTbHON MaJTbIX TPYIIIax
coBOKymHOCTH. /IIp/

19.6 Craructuueckrue MeToIbsl 00pabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX /JIek/ 2

19.7 CraTHCTHYECKUE METOIBI 00PaOOTKH dKCIEPUMEHTANBHBIX JaHHbIX /T1p/ 2 pabora B

MaJIbIX TPVIIIax

19.8 Perpeccuonnstit ananmuz /Jlex/ 2

19.9 PerpeccuonHbIii aHAHS . 2

Perrenve 3a1a4 mpodecCHOHANBHOM HATPABIEHHOCTH.
Mp/




Pasnen 20. CamocTosiTe1bHast padoTa
20.1 IToxaroroBka k jekuusMm /Cp/ 4 8
20.2 INoxroroBka k mpaxTHdecKuM 3aHATHIM /Cp/ 4 16
20.3 BrinmonHeHne KOHTPOIbHON paboThI 10 TeMe "Teopust BepoSTHOCTEH U 4 8,6
MaTemarudeckas cratuctuka /Cp/
20.4 Jucniepcnonnsiit anamus /Cp/ 4 16
Pazen 21. KoHTakTHBIE Yachl HA ATTECTALUIO
21.1 KontponbeHnas padora /KA/ 4 0,4
21.2 Dx3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHUAJIBI

OHCHO‘{HLIG MaTcpuaibl U MPOBCACHUA HpOMe)KyTO‘-IHOﬁ aTTCCTalln 06yqa101111/1xca NPUBCACHBI B IIPHUIIOKCHUU K

paboueii mporpaMme TUCIUTUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO AUCHUILTHHE (MOIYIIO), BUIBI 3aaHUi, KDUTCPUH UX OLICHUBAHMS,
pacmpeerneHre 0auToB IO BUIAM TEKYIIETO KOHTPOJIS pa3padaThIBAIOTCS MPENoaBaTeNieM JUCIUIUTHHEI C YISTOM €€ CIIeII(DUKH 1

JIOBOZIATCS JI0 CBEJICHUS 00YHJarOMUXCs Ha TIEPBOM YyIeOHOM 3aHATHH.

OHOC.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYILECTBIIACTCS IMpenofaBaTeNieM AUCIHUIUIMHBI (MOXYNs) B paMKaX KOHTAKTHOH
PaboTHI M CaMOCTOATEIbHOH paboThl 0Oydaromuxcst. [ GUKCHpOBaHUS pe3yIbTaTOB TEKYIIETO KOHTPOIISI MOXKET UCTIONB30BaThCS

6. YAEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue Wznarensc On. aapec
TBO, TOXL

JI1.1 [Kapacesa P. b. Beicmras matemaTrka: THHEHHAs anreOpa, BEKTOpHAS OMcK : https://e.lanbook.com/bq
anreOpa, aHaJIUTUYECKasi TEOMETPUsl, BBEJICHNE B CubAJIN,
MaTeMaTHYCCKUI aHau3, MU GepeHIMATHHOS UCUUCIICHIEC 2019
(yHKIIMH OHON IeCTBUTEIFHON IEPEMEHHOI: yaeOHOoe
nocobue

JI1.2 [Kapacesa P. b. Bericiras matemaTtuka: nudQepeHnuansHoe HCUICICHUE OMCK : https://e.lanbook.com/bq
(hyHKIMHM HECKOJBKHUX EPEMEHHBIX, HHTErpalbHOE CubA N,
HCUHCIICHUE (DYHKIUH OIHON IeHCTBUTEIFHON TIEPEMEHHOI: 2020
ydaeOHOe TTocodne

JI1.3 |BacumseB A. A. Teopus BEpOATHOCTEN U MaTEMaTUUYECKAsl CTATUCTHUKA: Mocksa: | https://urait.ru/bcode/45]
Y4ueOHUK U IPAKTUKYM JUIsS BYy30B IOpaiir,

2020




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJI
JI2.1 | Apxanrensckuit A. U., | COOpHHUK MHIANBUAYATbHBIX 3aaHHUI 10 MaTEMATHUKE IS CaHKT- https://e.lanbook.com/bg
Bbaxxanos B. U. TEXHUYIECKUX BBICIINX YUeOHBIX 3aBeneHuid. YacTs 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 nomHast MaTeMaTH4deckas 0a3a JaHHBIX, OXBAaTHIBAIOIIAsl MaTepHaibl ¢ KoHIA 19 Beka. zbMath conepsxur
okoio 4 000 000 nokymeHToB, U3 OoJee 3000 xxypHano u 170 000 kHHT 110 MaTeMaTHKe, CTATUCTHKE, HHQOpMATHKE, a
Tak)Ke MalllMHOCTPOEHHI0, (PU3UKE, €CTECTBEHHBIM HayKaM H Jp. - zbmath.org

6.2.2.2 | O0mepoccuifckuii MaTeMaTHIeCKuil mopTain (MHGOpPMAaIMOHHAs cUCTeMa) - http://www.mathnet.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeGHbIe aymuTopun JUTS TIPOBEACHUS 3aHATHI JIEKIMOHHOTO THIIA, YKOMIUICKTOBAHHbIE CIICIIHATN3HPOBAHHON MEOeNbI0
U TeXHHYECKUMH CPEACTBAMH 00YUEeHUS: MyIbTUMEUITHOE 000pyI0BaHHE T IIPEIOCTaBIeHNs yueOHOI nH(opmaru
00JIBIION ayTUTOPHH W/WITH 3BYKOYCHIIMBaolIee 000pyaoBaHue (CTallIOHAPHOE WIIM IEPEHOCHOE).

7.2 | YueOHble ayqUTOPHH JJIsl IPOBEACHUS 3aHATUI CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U WHAWBUAYAIbHBIX KOHCYJIBTALUH,
TEKYIIETro KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIlN, YKOMIUICKTOBaHHBIE CIICIIHAIN3HPOBAHHON MEOCITBIO H
TEXHUYECKHMH CPEJICTBAMH OOYUSHHS: MYJIbTUMEUITHOE 000pYIOBaHHE H/HITH 3BYKOYCIITUBAOIIEe 000PYIOBaHHE
(cTanuoHapHOE UM IEPEHOCHOE)

7.3 | [TomerneHus AL CAMOCTOSITEIEHOH PabOTHI, OCHAIICHHBIC KOMITBIOTEPHOI TEXHUKOH C BO3MOKHOCTBIO TTOJKIFOYEHHS K
cetu "MHTepHeT" 1 00ecreueHneM JOCTyIa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHUS ¥ TPODIIAKTHIECKOT0 00CIyKUBaHUS yIeOHOTO 000pyIOBaHHS




