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Cemectp
(<Kypc>.<Cemectpua| 1(1.1) 2(1.2) 3(2.1) 4(2.2)
Kypee>) Hroro
Henenb 16,3 16,2 16,3 16,8
Bup zangrui VIl PIT vl PII viI PII vl PIT viI PIT
Jlexuuu 32 |32 |32 32 16 16 16 |16 |96 96
[IpakTuueckue 48 148 |32 32 32 32 16 16 128 128

KoHrT. 4. Ha aTrecT. 04 104 (04 0,4 0,4 0,4 04 10,4 |16 1,6
Kowr. 4. va arrect. 8 2,3 (2,3 (0,15 |0,15 0,15 0,15 (2,3 2,3 |4,9 49

nepuon 9C

B TOoM uucne uHrt. 24 124 |24 24 24 24 24 124 |96 96
Uroro ayn. 80 80 64 64 48 48 32 32 224 224
KonTakrHas pabora 82,7 182,7 |64,55 |64,55 |48,55 [48,55 [34,7 |34,7 |230,5 |230,5
Cam. pabora 72,6 |72,6 |70,6 |70,6 |50,6 |50,6 (48,6 |48,6 |242,4 |242,4

Yacel Ha KOHTPOJIb 24,7 |124,7 1885 |8,85 8,85 (8,85 24,7 |24,7 |67,1 67,1
Htoro 180 |180 (144 144 108 |108 |108 [108 (540 [540
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1. LIEJIM OCBOEHMSI JUCIUILITAHBI (MOAY.JIST)

1.1|IIenbro n3yyeHUst AMCUUILTHHEI «MaTeMaTrKay SIBISETCS MOArOTOBKA CTYICHTOB [0 MaTeMaTHKe - 0a3bl AJIsl OCBOCHHUS psiia
0O0IEHAaYYHBIX AUCIUILIUH U AUCHUILUIUH NPo(eCcCHOHAIbHON HAaIPaBIEHHOCTH, CIIOCOOCTBYIOLIMX FOTOBHOCTH
BBIITYCKHHKA K MEKANCIUIUTHHAPHON SKCIIEPUMEHTAIbHO-UCCIIEI0BATENbCKON AESTENEHOCTH, U GOPMHUPOBAHHUE
MaTeMaTHYECKOH KyIbTYypbl OyAyILIEro CHelUaIuCTa.

2. MECTO JUCHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

Huxn (pazgen) OIL: |B1 .0.12

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITIJINHBbI
MOoAyJis)

OIIK-1 CnocoGeH pemiath HHXEHEPHBIC 331241 B IPOPECCHOHALHOM IESTEIBHOCTH C UCTIOJIb30BAHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOro aHaJIM3a U MOJETUPOBAHUS

OIIK-1.1 ITpuMeHseT METOBI BhICIIEH MaTeMAaTHKU A1 PEIICHUs 3aa4 IPO(PeCCHOHAIBHOM AeSTeIbHOCTH

B pe3yabTaTe ocBOeHHUS AMCHUIIUHBI (MOIYJIs) 00y4yalomuiicst 10JKeH

3.1|3unarh:

3.1.1|ocHOBHEIE TIOHATHS M METOJIBI MATEMATHIECKOTO aHAIN3a, AHATUTHIECKON TreOMETPUH U JTHHEHHON anreOpsl,
U epeHInaIEHOTO 1 HHTETPAIBHOTO HCYHCIICHNS,

3.1.2|-0CHOBBI TEOPHH BEPOSTHOCTEH, MATEMATHUCCKON CTATHCTHKH.

3.1.3

3.2|YmeTh:

3.2.1|-ucmonp30BaTh OCHOBHBIE 3aKOHBI €CTCCTBCHHOHAYYHBIX NUCIUIIINH B HpOCI)eCCHOHaJILHOﬁ IOCATCIBHOCTH,

3.2.2 -IIPUMCHATh MATEMAaTUYCCKHUEC METOIBI JJIA PCIICHUA IMTPAKTHICCKUX 3a1a4,

3.2.3

3.3|Baagern:

3.3.1|-MeToaMu MaTEMaTHYECKOTO OMUCAHUS (PU3NIECKUX SBICHUIN W MPOIIECCOB,

3.3.2|-anmapaToM MaTeMaTHYeCKOTO aHaAIIN3a, TEOPHU BEPOSTHOCTEH N MaTeMaTHIECKOH CTaTHCTHKH.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHS Kype

Paznen 1. JIuneiinas aareopa .

11 Beenenue. [Ipenmer maremaruku. OCHOBHBIC alre0panyecKie CTPYKTYPHL. 1 2
Jluneiinas anredpa. OnpesenuTeny BTOPOro U TPEThEro MopsakoB. OCHOBHEIE
CBOWCTBA ONpE/ICIUTEINEH, MUHOD U anredpandeckoe nonoinHenue /Jlex/

1.2 Orpenenuteny U UX CBONCTBA, BEIUMCIICHUE OTIpeaenuTeneit 2-ro; 3-ro; ..., 1 2 paboTa B MaIbIx
n-oro nopsiakos. /IIp/ rpynmnax
1.3 IMousTue 06 onpenenuresne N-oro Mopsiika U ero BeruuciaeHue. Marpurst. Mx 1 2 nexuus 6ecena

BuIbL. Asnrebpa matpuil. O6patHas MaTpuna. TeopeMa CymeCTBOBAHUS U
€IMHCTBEHHOCTH 00paTHOW MaTpuupl. /Jlex/

1.4 Merton Kpamepa. Matpuiisl ¥ onepanuy Hag HUMH. Y MHOkeHue MaTpuil. /Ilp/ 1 2 paboTa B ManbIx
CDVIINAX
1.5 Pemenue cucrem nuHelHbIX ypasHenuii (CJIY) metonom Kpamepa u 1 2
MaTpPUYHBIM MeToI0M. /JIek/
16 OOparHas MaTpura. Mp/ 1 4
1.7 OnemeHTapHbIe IpeoOpa3oBanus Marpull. Panr matpuisl. Teopema Kponekepa- 1 2
Kanemnu /JIex/
1.8 Marpuunslit Mmeton pemenus CJIY. Haxoxnenue panra marpunsl — /IIp/ 1 2 paboTta B MaJbIX
COVIIIaxX
1.9 Perrenne CJIY meronom I"aycca, metonom XKopaana-T'aycca. /Jlek/ 1 2
1.10 Pemienue cucrem meronom Naycca. Pemenue oqHopoansix cucreM. /IIp/ 1 4

Pa3gen 2. Bexropnas anredpa

2.1 Bexkropsl. JInHeiiHble onepalyy Hal BEKTOpaMHU, UX CBOicTBa. basuc B 1 2 nekus 6ecena
IIPOCTPAHCTBE, OPTHI, J€KapTOBa cUcTeMa KoopauHaT. Hanpasistomue
KocuHychl. CKalsipHOE MPOU3BEACHHE, €r0 CBONCTBA, IpUiIoKeHus. /JIek/




2.2

BekropHoe npoussenenue. Ero cBoiicTBa. ['eoMeTpuyeckuil 1 MexaHUUECKUI
CMBICIT BEKTOPHOTO MPOU3BEAEHUS. Y CJIOBHE KOJTMHEAPHOCTH BEKTOPOB.
CwmenranHoe npousBenenue. Ero cBoiicTBa, BerunciaeHue, npuioxenus /Jlex/

2.3

Bekropsl. JIuHeitHbIe onepauu Haja BekropaMu. CKalsIpHOE MPOU3BEICHUEC
Bektopos /TIp/

2.4

BekTopHOE U CMeIIaHHOE NIPOU3BEICHUS BEKTOPOB, Oasuc. /IIp/

paboTta B MaJIbIX
COVIIIax

Paznen 3. AHasmTHYecKasi reoMeTpust

31

HopmainbsHoe ypaBHEHHE TIIOCKOCTH B BEKTOPHOW M KOOPAWHATHOH (hopMax.
OO1ee ypaBHEHHUE IUIOCKOCTH. Y paBHEHHUE IJIOCKOCTH, POXOIAIICH uepe3 Tpu
TOYKHU. Y CJIOBHS NApaJJIEIbHOCTH U MEPIIEHIUKYISIPHOCTH IJIOCKOCTEMH.
TuneprutockocTs /JIex/

3.2

Vpasuenue miockoctu /Ilp/

3.3

YpaBHeHUe TUHUU Ha TUIocKocTH. [IpocTeiline 3a1aun aHaTUTHYECKOM
reoMeTpun. BekTopHOE, KAHOHHYECKHE U ITapaMEeTPUIECKIE YPAaBHEHUS IPSIMOH.
ITepeceuenue npsiMoii U MIOCKOCTU. PacCTOsIHME OT TOUKH /10 TUIOCKOCTH.
[TapamnensHOCTh ¥ EPIEHANKYIISIPHOCTD MPSIMBIX, MIPSIMON U TFIOCKOCTH.

/JIex/

JIeKIHs Oecena

3.4

[psiMas B mpocTpaHcTBe U Ha tiockocT  /TIp/

3.5

JIuHWKM BTOPOTO MOPSIKA: OKPYKHOCTB, SIUTHIIC, THIIepboIIa, mapaboia.
IIpuBeeHNEe K KAHOHUYECKOMY BHJIy KPHBBIX BTOPOTO mopsiaka. [ToBepXHOCTH
BTOPOTO TOPSIIKA.

/JIex/

JIEKIHs Oecena

3.6

JIuauu 1 moBepxXHOCTH BTOpOro nopsiaka /TIp/

3.7

ITonsipHbIe KOOPAWHATEI TOYKH. Y PaBHEHHS JIMHUH B IOJISIPHBIX KOOPIUHATAX.
IMapameTtpudeckuii criocod 3ananust KpUBbIX. HeKoTOpbIe 3aMevaTelIbHbIe
kpusble. /JIex/

3.8

IMonspHbIE KOOPAUHATEI TOYKH. Y PABHECHHS JIMHHN B TOJSIPHBIX KOOPIHHATAX.
IMapameTprueckuit cmocob 3amanus KpuBbIx. HekoTopble 3aMeuarenbHble
kpusblie. /TIp/

paboTa B MajbIX
rpyrmmax

Paznen 4. luckpernasi MaTeMaTuKa

41

OCHOBHbBIE MOHATHS TEOPUH MHOXKECTB M HEUETKUX MHOXeCTB. KaHTOpOBCKOE
omperenenre MuoxecTBa. CriocoOBI 3a1anust MHOKeCTB. KoHeuHbie 1
OeckoHeUYHbIe MHOXKeCTBA. [IycToe U YHHBEpCATbHOE MHOXECTBA. MOIIHOCTh
MHOKecTBa. Ormeparn Hax MHOKecTBaMu. Jlnarpammer Ditnepa-Benna.
IMokpeiTre U pa3duenue MHOKecTB. OCHOBHBIE TOX/IECTBA ATeOPBI MHOKECTB.
IMousiTHE HEYETKOTO MHOXeCTBA. PYHKIMSA MPHHAUIEKHOCTH. OCHOBHBIE
orepalny Hajl HEUeTKUMH MHOXKECTBAMH U UX CBO¥CTBA. /JIex/

JIeKIus Oecena

4.2

MmuosxectBa. Onepauny Hag MHOXecTBamu  /T1p/

4.3

OcHoBbI KOMOMHATOPHKH. OCHOBHBIE IPABUIIa KOMOMHATOPUKH (CYMMBI,
IpOou3BeACHNs). YIOPAIOUCHHEIE H HEYyNOpsAI0IeHHbIe BEIOOPKH. [lepecTaHOBKH,
pa3sMeILeHUsI COUCTaHUs, COUETaHUsI C TOBTOPEHUIMH /JIex/

4.4

HepecTaHOBKI/I, pasMEeIICHusA COYCTaHNA, COUCTAHNA C TIOBTOPCHUAMU. /Hp/

Paznen 5. KomiiekcHble yncia.

5.1

Anrebpandeckue Oneparyy HaJ KOMIUIEKCHBIMH YHUCTaMH. 3aIHCh KOMILIEKCHBIX
qucen B anredpandeckoil, TPHrOHOMETPUYECKOil 1 ToKka3aTenbHoi popme.  /JIex/

5.2

Komrnekcusle uncna u AecTBUs ¢ HUMU. Perienne ypaBHEHHM BO MHOXKECTBE
KOMIUTEKCHBIX yucein. /IIp/

Pa3nen 6. BBenenne B MaTeMaTHYECKUI aHAJIN3.

6.1

IMonstue ¢pynkiwmy, npeaen GyHKIUU U TOCIeq0BaTeIbHOCTH. OCHOBHBIE
TEOpEMBI O Tpejienax, 3aMmeyaresbHble Tpeaesbl. beckoneuHo Masble u
OeCKOHEYHO OOJIbIINE BETMUMHBL, SKBUBAJICHTHBIEC BEIMIMHBI. HenpepbIBHOCTD
(GYHKIIMHU B TOYKE, HETIPEPBIBHOCTH JIEMEHTapHBIX (yHKIHI. CBOHCTBA
(GyHKIMH, HETIPEPHIBHBIX Ha oTpe3ke. Touku pasphiBa U UX KIacCU(pUKALUL.
YucneHHoe penieHre HeJTMHeWHBIX ypaBHeHUH. /JIek/

JIeKIs Oecena




6.2

Brruncnenue npeznenos dbynkuuii. [lepBeiii 1 Bropoii 3amMeyaresnbHble Ipeaesbl 1
ux cieacteus. PackpeiTue HeonpeneneHHocTeld. CpaBHEHHE OECKOHEUHO MallbIX
(hyHkuuni, uccnenoBanue GpyHKIMHA Ha HEMPEpbIBHOCTh. Penenue 3amau
npodeccuoHabHON HanpaBieHHocTH. /TIp/

paboTta B MaJbIX
rpymnmax

Pa3znen 7. CamocTosiTe/IbHas padoTa

7.1

IMoarororka k nexrwusim /Cp/

16

7.2

IMoaroroBka Kk npakTuyeckuM 3aHstusm /Cp/

48

7.3

KonrponbHas pabora no teme "JIunelinas anrebpa U aHanuTHYeckas reomerpus’”
/Cp/

8,6

Pa3nen 8. KoHTaKTHBIE Yachl HA aTTECTALMIO

8.1

Konrposbhas padora /KA/

04

8.2

Ox3amen /KD/

2,3

Paznen 9. ludpepenuuaibHoe ncuuciaeHue PyHKIMIA 0HOI nmepeMeHHOM
(POo1).

9.1

Onpenenenue MpoU3BOIHON, OCHOBHBIEC NpaBuiia 1U(hepeHIIUPOBaAHUSL.
TIpou3sBoHast CI0KHOM U 00paTHOW GyHKIHH. [IpOM3BOAHAS TAPAMETPUICCKOM
u HesiBHOW GyHkuun. uddepennman. [TpudnkeHHbIE BBIYUCICHUS TIPU
oMoy quddepennuana. ['eomerpuueckuii 1 GU3NIESCKUN CMBICTT
[POU3BOJHON. YpaBHEHUs KacaTelbHOM 1 HopMany. CBoiicTBa
muddepenunpyembix pyHkiuid. Teopemst Poms, Jlarpanka, Kommu. [Ipasuio
Jlomurans 11 BeIYMCIIEHUS peaenos. /JIex/

JIeKIUs Oecena

9.2

Brruncnenue npousBoanbix u quddepenimanos OOI1. Beruncnenue
MIPOM3BO/IHBIX CJIOXKHBIX, HEBHBIX U TIapaMeTpudeckux (GyHKuui. Beruucnenue
MPOU3BOIHBIX BEICIINX TOPsAKOB. HaxokaeHune npeaesoB ¢ NCIOIb30BaHueM
npasuia Jlomuransa. /Tlp/

9.3

®dopmyna Teitnopa. MccnenoBanne GpyHKIMH C TOMOIIBIO IPOU3BOIHBIX.
HHTepBaibl MOHOTOHHOCTH, 9KCTPEMYMBI, HHTEPBAIIBI BHITYKIOCTH U
BOTHYTOCTH, TOYKH Nepernda, acumnroThl. [Toctpoenue rpaduka GpyHKIHH.
HawuGonbiiee 1 HaMMeHbIIIee 3HAYCHHST QYHKIIUHK Ha OTPe3Ke. ANMPOKCHMAIINS
OIIBITHBIX JAHHBIX METOAOM HaWMEHBIIHNX KBanparoB. /JIex/

JIeKIUs Oecena

9.4

HccnenoBanne GyHKIHIA ¢ HTOMOIIBIO MPOM3BOAHBIX. HaxoxIeHne Touek
JKCTpeMyMa U Todek nepernda. Haxoxenue acuMnror rpaduka GyHKIUH.
TTonmHoe uccnenoBanue GyHKIUH 1 ocTpoenue rpadpukos. /TIp/

Paznen 10. IuddepennnanbHoe ucuucjienne GyHKINA HECKOJIBKUX
nepemennbix (OHIT).

10.1

OCHOBHBIC NTOHATHS: 001aCTh ONPECNCHNUS, INHUN YPOBHS, Ipeiel,
HeNpepbIBHOCTH. YacTHBIE MPOM3BOAHBIE, TTONHBIH AuddepeHran,
reOMETPUYECKUI CMBICIT YAaCTHBIX ITPOU3BOIHBIX U MOJIHOTO Auddepennuana,
KacaTelbHasl INIOCKOCTh U HOpMaJlb K MoBepxHocTu. IIpon3BoaHas mno
HaIpaBJIeHHIO, TpaJueHT. [IpOu3BOAHAS CIOKHOH (DYHKIINU, HMHBAPUAHTHOCTh
(dhopmbl iepBoro auddepenunana. YactHele Mpou3BoIHbIE U AU HEpeHIHAbI
BhIcIIHX MTOpsaKoB. @opmyia Tetinopa. [TpubimkeHHbICe BEIYUCICHUS.
HeoOxoaumble 1 JOCTaTOYHBIE YCIOBUS IKCTpEeMyMa (DYHKIIUH MHOTHX
MIepEeMEHHBIX. Y CIIOBHBIH SKCTpeMyM. Hanboubiee 1 HanMeHblee 3HaueHne
(yHKIMU B 3aMKHYTOH oOnmactu. /Jlex/

JIeKIus Oecena

10.2

Haxoxnenne gacTHBIX mpou3BoAHbIX U auddepennuanos OHII. ITponssoanas
0 HanpasieHuto. I'paauent. 3agaun Ha HauOoJblIee U HAUMEHbIIEE 3HAUCHUE.
Mp/

Paznen 11. UaterpanbHoe ucunciaenne @OII.

111

ITepBooOpasHas. HeonpeaenaeHHbINH HHTETpaJI, €ro cBoiicTBa. Tabnuiia 0oCHOBHBIX
(dopmyn nHTErpHpoBanusl. [IpaBrina uHTErprpoBanus. VIHTErpupoBanue B
KOHEe4YHOM Buje. /Jlex/

JIeKIus Oecena

11.2

Henocpencreennoe nnterpupoBanue. /IIp/

11.3

3amMeHa NepeMEeHHOM B HEONpeIeIeHHOM HHTerpasie ( METO I ITOJICTAHOBKH).
HurterpupoBanue o yactsiMm  /JIex/

114

BeluKclieHrE HEOTIPEIETEHHOTO HHTETPaia METO[AMH MOJICTAHOBKHU U 110 YACTSIM.
Mp/

paboTa B MaJbIx
rpymnmnax




11.5

Paznoxenue npoOHON panoHanbHOM (QyHKIMK HA IpocTeiue.
WuTerpupoBaHne MPOCTEHIINX pallMOHATIBHBIX Ipoder. /Jlex/

11.6

Paznoxenue qpoOHON panoHaNbHOM (QYHKIIMK HA POCTEHIINE.
WHTerpupoBaHie NpoCTEHINX paluoHAIbHBIX Apooeit. /TIp/

11.7

WHTerpupoBaHie MPOU3BOIBHON paluoHaIbHON Tpobu. MHTerpupoBaHue
HEKOTOPBIX HPPAIIMOHATBHBIX BhIpaXKeHUH. /JIek/

11.8

HuTerpupoBaHre MpOU3BOJILHON paliioHaIbHOM qpodu. MHTerpupoBanue
HEKOTOPBIX UPPalMOHANBHBIX BhIpaxkeHuit. /I1p/

paboTta B MaJbIX
rpymmnax

11.9

WHTerpupoBaHue BEIpKEHUI, COASPIKAIINX TPUTOHOMETPHIECKUE (DYHKIIHN.
0030p npueMoB UHTErpupoBanus. /JIex/

11.10

WHTerpupoBaHie BHIPKEHHH, COACPKANIMX TPUTOHOMETPUIECKHE (QYHKIIUH.
0630p npuemoB uHTerpuposanus. /IIp/

1111

OnpezelIeHHBbIA HHTETPAJl, FTEOMETPHUYCCKUN M (PU3NUIECKUN CMBICT, CBOWCTBA.
Teopema o cpeHeM 3HaYeHUH. 3aMeHa IEPEMEHHON 1 HHTETPUPOBAHUE 110
4acTsAM B ONpeJieiecHHOM uHTerpaie. /JIex/

11.12

Beruncnienue onpeaeneHHbIX uHTerpainos. /IIp/

paboTta B MaJbIX
TDVIIIIAX

11.13

Teopema o mpon3BOAHOI HHTErpaa ¢ IepeMEHHBIM BEPXHUM IMpeAeioM. 3aMeHa
MIEPEMEHHON U MHTETPUPOBAHKE TI0 YACTSM B ONPEACICHHOM HHTErpale.
ITpubnmxeHHOEe BHIYUCIICHHE OTIPEIeIEHHOTO nHTerpana /Jlex/

11.14

ITpubnmkeHHOe BRIYUCIICHUE OpeiesieHHoro nuterpaia /IIp/

paboTa B MajbIX
TDVIIIAX

11.15

T'eoMeTpryecKue MPIIOKEHHS OMPEICIICHHOT0 HHTErpaja. Beraucnenue
IUIOINAACH TIOCKUX (PUTYp U 00BEMOB TN BPAILICHUS.

BerurcieHre [UIMH AYT MIOCKUX KPUBBIX U IUIONIACH TTOBEPXHOCTH TEI
BpanieHus. HekoTopbie Ghu3nvecKie MpHiIoKeHHs OMPeIeICHHOr0 HHTErpaa.
/JTex/

11.16

I'eoMeTpryecKue MPIIOKEHHS ONPEISICHHOTO HHTErpajia. BeluucieHue
IUIOINAACH TIOCKUX (PUTYp U 00BEMOB TN BPALICHUS.

BerurcieHre [UIMH AYT MIIOCKUX KPUBBIX U IUIONIA/ICH TTOBEPXHOCTH TEI
Bpaienus. Hekoropbie pusmdeckue mpuiIoKeHust OIpeIeIeHHOTO HHTEerpaia.
Mp/

paboTa B MaJIbIX
rpyImax

11.17

HecoOctBennble unrerpansl. [Ipusnaku cxonumoctu. /Jlex/

JIeKIUs Oecena

11.18

Brruncienne HecoOCTBeHHBIX HHTErpaioB. /IIp/

11.19

Kparubie unrerpanst. OnpeiesieHrne W BBIYUCIEHHE TBOWHBIX M TPOWHBIX
UHTETPaoB B 1€KapTOBBIX KOOPANHATAX. 3aMEHA IEPEMEHHBIX B KPATHBIX
HHTErpanax. Beraucienune TBOMHBIX HHTETPAIOB B IMTOSIPHBIX KOOPIHHATAX.
/J1ex/

11.20

Kparusie unTerpaisl. OnpeeneHne U BEIYUCIEHHE IBOWHBIX U TPOMHBIX
HHTErPaJIoB B JIEKAPTOBBIX KOOPAMHATAX. 3aMEHA IEPEMEHHBIX B KPAaTHBIX
WHTErpanax. Beruncienre ABOMHBIX HHTErPAIOB B MOJSIPHBIX KOOPJUHATAX.
Mp/

paboTa B MaIbIx
rpymnmnax

11.21

I'eomerpudeckue U GU3MYECKUE MIPUITIOKESHUS KPATHBIX HHTErpajoB. /Jlek/

Jexus 0ecena

11.22

I'eomerpuyeckue 1 HU3MUECKUE IPUIOKEHHUSI KPATHBIX HHTETPAJIOB.
Peruenue 3a1a4 npodecCHOHANBHOMN HATIPABIEHHOCTH.
Mp/

Paznen 12. CamocTtosiTeibHast paGoTa

12.1

JuddepennmansHas TeOMETpHs KPUBBIX. DIEMEHTHI TONoJIoTHH. [Inockas
KpHUBas: KpUBHU3HA; PaHyC, KPYT U LIEHTP KPUBU3HBL. Y PaBHEHUs KPUBOU B
IIpocTpaHcTBe. BekTop-(hyHKIMS CKaIsPHOTO apryMeHTa, ee
nuddepeHIpoBanye. Y paBHEHNS KacaTeIbHOW 1 HOPMaITbHOM INIOCKOCTH K
npoctpaHcTBeHHOM KpuBoil. Kpususna. [Tonsrue nosepxnoctu. Kacarensnas
IIOCKOCTh U HOpMaJb K noBepxHocTH. /Cp/

14

12.2

IMoxaroroska k nekigusim /Cp/

16

12.3

IToaroToBka K nmpakTudeckuM 3austusm /Cp/

32

12.4

BeinonHeHne KOHTposibHOU padoTh! "InddepeHnnanbHoe U HHTErpaibHOE
ncuucienue" /Cp/

8,6

Paszgen 13. KoHTaKkTHBIE Yachl HA ATTECTALHIO




13.1

3auer /KD/

0,15

13.2

Kontponbnas padora /KA/

04

Paznen 14. O6bikHOBeHHbIE MU depeHnnanbHble ypaBHeHus (AY).

14.1

Juddepennumansupie ypaBHeHus. OOIUe MOHATHS U ONPEeTeHUs. Y paBHEHH
nepBoro nopsiyika. YactHoe u obiiee pemenne. 3aaavya Ko, YpaBHeHus ¢
pa3zensiomuMucs nepeMeHsbM.  /JIex/

JIeKIHs Oecena

14.2

Pemenue nuddepeHmanbHbIX ypaBHEHU epBoro nopsaxa. /IIp/

14.3

OnHOPOIHbBIC U TMHEHHBIC YPAaBHEHHUS MIEPBOTO MOPsIKA. Y paBHEHUsT bepHyIun.
J.Y. B nonubix audepennmanax. /Jlex/

JIeKIHs Oecena

14.4

Pemenue nuddepeHnmanbHpIx ypaBHeHuid nepsoro nopsiaka. /TIp/

14.5

VYpaBHeHHE BhICIINX NOPsAKOB. 3anada Ko, YpaBHeHUs, Oy CKalOIIue
MMOHMKeHUs nopsika. OTHOPOIHbIC JIMHEIHHbBIC ypaBHEHUs N-To mopsaka. O0iue
cBoiicTBa pemeHnii. Onpenenurens BpoHckoro. dyHaaMeHTanbHAas cUCTEMA
pemenuii. CTpykrypa obmiero peuienus. /Jlex/

14.6

Merto/b! MOHIKEHUS NOpsaKa AuddepeHIMaNbHbIX ypaBHeHUH. /IIp/

paboTa B MaJIbIx
TDVITIIAX

14.7

OpHOpOHbIE TMHEHHbIE ypaBHEHNUS BhICIINX HopsakoB. /IIp/

14.8

OJHOPOAHbIC JIMHEHHbIC yPABHEHHS C MOCTOSHHBIMU KO DHIIIEHTAMU.
Xapaxrtepuctuueckoe ypapHeHue. Haxoxaenue obuiero pemenus. /Jlex/

JIEKIUs Oecena

14.9

Pemenue nMHEHHBIX HE OMHOPOAHBIX ypaBHEHUil BToporo nopsiaka. /Ilp/

14.10

Heonnopoausie nunelinsie JIY ¢ noctosHHbIME K03 duipentamu. Metos
BapHaIli NPOU3BOJIBHBIX MOCTOSIHHBIX. MeTo1 Heonpe1eIeHHbIX
koadduitnentos it JIY co creruanbHOM mpaBoii 4acThio. CHCTEMBI

i depeHIatbHBIX YpaBHEHUH. MeToIbI HCKITIOYEHHH 1 XapaKTePHCTHIECKOTO
ypaBHeHus1. /Jlex/

JIeKIUs Oecena

14.11

Heonnopoausie nunelinsie Y ¢ noctosHHbME K03 duipentamu. Metos
BapHalUK MPOU3BOJIBHBIX OCTOSIHHBIX. METO] HeoTpeIeIeHHBIX
koadduiuento s Y co crieruanbHOM mpaBoii yacthio.  /TIp/

paboTa B MaJbIX
rpyrmmax

14.12

Cucremsl quddepeHInanbHbIX ypaBHEHUH. MeTo/1bl HCKITIOYECHU 1
XapakTepucTHieckoro ypasHenus. /IIp/

Pazpen 15. YucinoBble u QyHKIMOHAJIBHBIE PSIABI.

15.1

YucnoBsie psAbl ¢ TOJIOXKUTEIFHBIME WieHaMU. Heo0XoauMblii IpU3HAK.
JocraTouHble IPU3HAKHN CXOOUMOCTH, (cpaBHeHus, Jamambepa, Ko,
uHTerpanbHblil)3HakonepeMeHnsle pssl. [IpusHax Jleiionuma. Ouenka ocTaTka
3HAKOUYEPEYIOIIErocs psjia. AGCONIOTHAS U YCIOBHAS CXOAUMOCTh /JIek/

15.2

YucnoBsie psAbI ¢ NOJI0KUTEILHBIME WieHaMU. Heo0X0nuMbIH NpH3HAK.
JocraTouHble IPU3HAKHN CXOIUMOCTH, (cpaBHeHus, Jamambepa, Komm,
uHTerpansHsli) /Ilp/

pabota B MaJbIX
rpymmnax

15.3

3nakonepeMeHHble psanbl. [Ipu3Hak JlefibHauna. OueHka ocTaTka
3HaKouepeAyIomerocs psaaa. AGComoTHas U ycnoBHas cxonumocts /TIp/

154

OneMeHThI (YHKIIMOHANBHOTO aHaIu3a. OyHKIUOHAIbHbIE PsAbl. CXOJUMOCTD.
PaBHOMepHas cxoxuMocTs. CBOICTBAa paBHOMEPHO cXosmuxcst psanoB. [IpmsHak
Betiepmrpacca. Crenennsie psaasl. Teopema Abens, 001acTh CXOAUMOCTH.
Pamuyc cxomumoctu. [TorsATHE 0 OECKOHEYHOMEPHBIX METPHIECKUX
npoctpancTBax. Psuer Teitnopa u Maknopena. Pa3no)xeHne oCHOBHBIX
SIIEMEHTAPHBIX (YHKIMHA ¥ IPAMEHCHUE HX B MPUOIKEHHBIX BRIUYHCICHUSIX
(3HaueHus GpyHKUUH, Ipeaensl, ONpeaeneHHble HHTerpabl, A1 depeHnaIbHbIe
ypaBHeHus1). /JIex/

JIeKIUs Oecena

15.5

OneMeHTHI PyHKIIMOHATIBHOTO aHami3a. OyHKIMOHAIBHBIE psiibl. CXOIUMOCTb.
PaBHOMepHast cxoquMocTh. CBOMCTBA PAaBHOMEPHO CXOIAIIUXCS psinoB. [Tpu3Hak
Betiepmrpacca. /Tp/

pabota B MaJbIX
rpymmax

15.6

Crenennsie psasl. Teopema AGens, 06IacTh CXOIUMOCTH. Pajyc cXoIuMOCTH.

[TonsATHE 0 OECKOHEUHOMEPHBIX METPUYECKUX NPOCTpaHCcTBax. Psaapl Teitnopa u

MaknopeHa. PazioxxeHne OCHOBHBIX dJIEMEHTapHBIX (QYHKIHUIT U MPUMEHEHHE UX
B TIPHOJMKEHHBIX BRIYACICHUAX (3HAUCHUS (DYHKINIMA, TPEIeIIbl, OpeAeIeHHbIC

uHTerpaisl, tudpdepeHunansupie ypasaenus). /I1p/

paboTta B MaJbIX
rpymnmnax




15.7

T"'apmonmnueckuii aHanu3. OpToHOpMUpOBaHHas cucteMa QyHKIu. P Oypee.
Koaddummentsr Jitnepa — @ypoe. Teopema dupuxie. Psag @ypbe 11 4ETHBIX U
HeueTHbIX GyHKIMHA. Pa3noxenue B psag @ypbe Henepuoanyeckux HyHKIUH.
[MpakTudeckuit rapMoOHUUYCCKHA aHamu3. /JIex/

JIeKIHs Oecena

15.8

Iapmonnyeckuii ananus. OproHopMHupoBaHHasA cucteMa GyHKUUH. Pag Dypoe.
Koaddummentsr Jitnepa — Oypoe. Teopema Jupuxie. Pag Oypbe 115 4STHBIX U
HeueTHbIX GyHKUMHA. Pa3noxenue B psag @ypbe Henepuoanueckux HyHKINH.
[IpakTHuecknii TapMOHUYECKUI aHATH3.

Pemenue 3anau npodeccroHanbHO HaPaBIEHHOCTH.

Mp/

paboTta B MaJIbIX
rpymnmax

Pa3nen 16. CamocTtosiTeibHasi padoTa

16.1

IMoarororka k nexrwusim /Cp/

16.2

[MoaroroBka k npakruyeckuM 3austusm /Cp/

34

16.3

BerinonHeHe KOHTPObHOW paboTh 1o TeMe "Inud depeHnmanbabie ypaBHEHUS U
psnst" /Cp/

8,6

Paznen 17. KoHTaKTHBIE Yachl HA aTTECTALMIO

17.1

3auer /KD/

0,15

17.2

Koutponbhas padora /KA/

04

Pa3nen 18. Teopust BeposiTHoCTeil

18.1

Teopust BeposATHOCTEN. AKCHOMATUYECKOE, KJIACCUIECKOE U Te€OMETPUUECKOE
ompeeNicHHs BEPOSITHOCTH. DJIEMEHThl KOMOMHATOPHUKH. TEOpeMbl CIIOXKESHHUS U
YMHOXEHHs BeposiTHOcTel. PopMyIibl oaHOH BeposiTHOocTH U baiteca /Jlex/

JIeKIUs Oecena

18.2

Teopust BeposATHOCTEN. AKCHOMATUYECKOE, KJIACCUIECKOE U Te€OMETPUUECKOE
oTpeJieNiCHHs BEPOSITHOCTH DIIEMEHThI KOMOMHATOPHKH TeOpeMbl CIIOKEHHS U
YMHOXEHHs BeposTHOcTel. PopMyIibl oIHON BeposiTHOCTH U baifeca. /IIp/

paboTa B MaJIbIx
rpyImax

18.3

ITocnenoBarenpHOCTH He3aBUCHMEBIX UcTibITaHMA. Cxema beprymmu. [Ipenenscupie
Teopembl MyaBpa-Jlamiaca u Ilyaccona. /JIex/

JIeKIus Oecena

18.4

TTocnenoBarensHOCTH He3aBUCUMBIX HcIbiTaHul. Cxema bepnyiuu [penenbHbie
teopembl MyaBpa-Jlaruiaca u [Tyaccona. /TIp/

18.5

CitydaiiHble BEJIMUHMHBL., UX BHBI, 3aKOHBI pacipeesieHus. Maremarudeckoe
OKHMJaHue, TUCIepcus U ux cBoicrea.  /JIex/

JIexus 0ecena

18.6

Ciy4aiiHble BEJIMUUHBI., UX BUJIbl, 3aKOHBI pacnpeaencHus. MaTeMaTuueckoe
OXHIaHUE, TUCTIEPCHs U UX cBoicTBa /I1p/

paboTta B MaJbIX
rpymmax

18.7

ToHsiTHE 0 HAYAIBHBIX U HCHTPAIBHBIX MOMEHTAX. 3aKOHBI OOJIBIIHNX YHCEIL.
Crnyyvaiinble npoueccs /JIex/

Jexus 0ecena

Paznen 19. MatemMaTHuecKasi CTATHCTHKA

19.1

MaremaTHyeckas CTaTUCTHKA. BBIOOpKa, SMITUPUYECKUIT 3aKOH pacrpeesieHHs.
Bri6opounsle cpepHure. DMnupudeckas GYHKIHS pacpeaeieH s, THCTOrpaMma,
JIMHUSL SMIUPUUYECKON IIoTHOCTH.  /JIek/

JIeKIus Oecena

19.2

MaremaTHyeckas CTaTUCTHKA. BBIOOpKaA, SMITUPUYECKUIT 3aKOH pacripeesieHHsI.
Mp/

paboTta B MaJbIX
rpymmax

19.3

Bri6opounsle cpepnue. OMnupudeckas GyHKIMS paclpeAeieHus, TICTOIpaMma,
JIMHUS SMIHpHIecKor mrotHocTH /Ip/

paboTta B MaJbIX
rpymmnax

19.4

OrnpeieieHre TEOPETUYECKOTO 3aKOHA PACTIPENEIIECHNUS, TEOPETUUECKUE YACTOTEL
TpoBepKa THIIOTESHI O BUJE 3aKOHA PACTIPEAEIEHNS TEHEPATBHON COBOKYITHOCTH.
/JIex/

JIeKIHs Oecena

19.5

OnpeerneHre TEOPETHYECKOTO 3aKOHA PACTIPEISIICHHUSI, TEOPETHYECKHE TaCTOTHI
TpoBepka TUIOTE3BI O BUJIE 3aKOHA PACTIPEICIIEHHAS T€HEPATLHON COBOKYITHOCTH.
Mp/

paboTta B MaJbIX
rpymnmnax

19.6

Craructuueckrue MeToIbl 0OpabOTKH  SKCHEPUMEHTANBHBIX JaHHBIX  /JIex/

19.7

CraTtucTuueckre MeToIbl 00pabOTKH  IKCIEPHMEHTANBHBIX JaHHbIX  /IIp/

paboTta B MaJbIX
COVIIIaxX

19.8

Perpeccuonnslif anamuz  /JIex/

19.9

Perpeccruonnslii ananus .
Pemenne 3amad npodeccHOHATBHOMN HAIPaBICHHOCTH.
Mp/




Pazgen 20. CamocrosiTesibHasi padoTa

20.1 IMonroroska k nekiusim /Cp/ 4 8

20.2 IMonroroBka k npakTudeckuM 3aHstusm /Cp/ 4 16

20.3 BerIinonHenre KOHTpoJIbHOU paboThl 1o Teme "Teopust BeposTHOCTEH U 4 8,6
MaTeMaTtnueckas ctaructuka" /Cp/

204 Jucnepcuonnslii ananus /Cp/ 4 16

Pa3nen 21. KoHTaKTHBIE Yachbl HA aTTECTALMIO

211 KonrpombHas pabora /KA/ 4 04

21.2 Ox3amen /KD/ 4 2,3

5. OHEHOYHBIE MATEPHAJIbI

O1eHOUHBIE MaTepUabl 1151 IIPOBEACHUS IPOMEKYTOUHON aTTeCTalli 00YYarOIIUXCs IPUBECHBI B IPUIOKEHUH K pabodeit
IIpOrpaMMe JTUCHUIUINHBI.

DOopMBI ¥ BU/IBI TEKYIIETO KOHTPOJIS 1O TUCIUIUINHE (MOJLYJIIO), BUJIBI 3a/IaHUH, KPUTEPUU UX OLIEHUBAHUS, pacrpe/iesieHue 0aioB 1o
BUJIaM TEKYILETO KOHTPOJIS pa3pabaThIBAIOTCS IPeTofaBaTeNieM JUCIUILTHHEL C YIeTOM ee CIeUU(GHKN U JTOBOIATCS 10 CBEICHUS
o0yuaromuxcs Ha epBOM yueOHOM 3aHSITHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS IIPENoaBaTeIeM TUCIUIUINHEI (MOIYJIs) B paMKaxX KOHTaKTHOH paboTHl U
CaMOCTOATENbHOI paboThl 00yyaromuxcs. s pUKCUpOBaHHS PE3yJIbTATOB TEKYILEro KOHTPOJIS MOXKeT uctosbzoBarbest DMOC.

6. YHAEBHO-METOJNYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensc On. agpec
TBO. TOJT
JI1.1 |Kapacesa P. B. Beiciias MaTeMaTHKa: JIHHEHHas anrebpa, BEKTOpHast OMmcK : https://e.lanbook.com/b
anreOpa, aHaTUTUYECKast TeOMETPHs, BBEIACHUE B CubAIN, [oo0k/149522

MaTeMaTHUYCeCKui aHanu3, quddepenimansHoe ucuncinenue (2019
(GyHKIMU OTHOH NeHCTBUTENBEHON IEpEeMEHHON: yueOHoe

rocobue
JI1.2 |BacmmseB A. A. Teopust BEpOSATHOCTEH U MaTeMaTHIECKAs CTATHCTHKA: Mocksa:  |https://urait.ru/bcode/4
VYueOHUK U IPAaKTUKYM AJIS By30B IOpaiir, 53255
2020
JI1.3 |Kapacesa P. B. Beicmias Matematyka: audQepeHraisHoe UCUHCICHIEe Omck : https://e.lanbook.com/b
(GYHKIIMY HECKOJIBKUX NTEPEMEHHBIX, HHTETPaTbHOE CubAIM, |ook/149557

HCYHUCIICHHE QYHKIIUK OJTHOM JeHCTBUTEIBHOM TIepeMeHHo#: | 2020
yueOHoe nocobue




6.1.2. Jlono/IHUTe/ILHAS JIUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue Wznarensc Dn. agpec
TBO. TOQJI
JI2.1 |Apxanrensckuit A. U., |CO0pHUK MHIMBHIYATbHBIX 3aaHKi M0 MatemaTuke it |CaHKT- https://e.lanbook.com/b
baxanos B. U. TEXHUYECKUX BBICIINX y4eOHBIX 3aBefeHuil. YacTts | Ietep6ypr |[00k/168578
: JIanp,
2021

6.2 I/IH(l)OpMaHI/IOHHbIe TEXHOJIOTMH, UCII0JIb3YEeMbI€ IPH OCYIIECCTBJACHUHU 06pasoBaTe.11|>H0r0 npouecca mo JuCumMinjanHe

(MonyJ0)

6.2.1 IlepeyeHb JIMIIEH3HOHHOT0 1 CBOOOJHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOI0 o0ecneYeHust

6.2.1.1

|Microsoft Office 2010 Professional

6.2.2 IlepeueHb npodeccHOHAIbLHBIX 023 JAHHBIX 1 MHQOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

ZbMATH - camas monHast MaTeMaTHdecKkast 6a3a TaHHBIX, OXBaTHIBAIOIIAsA MAaTepHaIsl ¢ KOHIA 19 Beka. zbMath comepxut
okoJ1o 4 000 000 toxkyMeHTOB, U3 Oojee 3000 sxyprasoB u 170 000 kHUT IO MaTeMaTHKe, CTATUCTUKE, HHPOPMATHKE,
a TaKXKe MAIIMHOCTPOCHHUIO, (PM3UKe, eCTECTBEHHBIM HayKaM U 1p. - zbmath.org

6.2.2.2

OO01IepocCHiicKiA MaTeMaTHIeCKuid optan (MHpopManmonHas cuctema) - http://www.mathnet.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOY JI)

7.1

VueOHbIe ayANTOPUH AJIsl IPOBEACHUS 3aHATHI JISKIIMOHHOTO THITA, YKOMIUIEKTOBAaHHBIE CTIEIUATN3NPOBAHHON MeOEIbI0 U
TEXHUYECKUMH CPEACTBaMH 00yUeHHS: MyJIbTUMEINITHOE 000pyI0BaHUE IS IPEOCTaBICHHS yueOHOM HHpOpMaIu
OOJIBILION ayTUTOPHHU H/WITH 3BYKOYCIIIMBAOIIee 000pyAoBaHHUE (CTAMOHAPHOE HIIH IIEPEHOCHOE).

7.2

Y4eOHble ay TUTOPUH JUIS IPOBEICHUS 3aHATUH CEMUHAPCKOTO THIIA, IPYNIOBBIX U HHAWBUAYAIBHBIX KOHCYJIbTALUIA,
TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOH aTTeCTalluy, YKOMIUIEKTOBaHHbIE CIIEIHATH3HPOBAaHHON MeOENbIO 1 TEXHUIECKIMHU
cpencTBaMu 00y4eHUs: MyJIbTUMEUIHOE 000pYAOBaHHE U/WIN 3BYKOYCUIINBaolIee 000pyA0BaHHE (CTALMOHAPHOE HIIH
MIEPEHOCHOE)

7.3

TTomeneHus 11 cCaMOCTOSTEIBHOM PabOThI, OCHALIICHHBIE KOMIIBIOTEPHOI TEXHUKOW C BO3MOXHOCTBIO MOJKITIOYEHHUS K
cetn "NuTepHeT" M 0OecrieueHUEM JI0CTyIa B 3JICKTPOHHYIO HHPOPMAIHOHHO-00pa30BaTEeILHYI0 Cpely YHHBEPCUTETA.

7.4

Tomemenust 1uist XpaHeHHsT H TPOUIAKTHIECKOTO 00CITy)KUBaHUS yu4eOHOT0 000pyI0BaHHS




