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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: | b1.0.12

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

Pa3nen 8. KoHTaKkTHBIE Yachl HA aTTECTALMIO

8.1

KonTponsHas pabora /KA/

0,4

8.2

Dx3amen /KD/

2,3

Paznen 9. InddepennuaibHoe ncuucaeHue PyHKIMIA 0HOI epeMeHH oI
(@OII).

9.1

Onpenenenre NpoU3BOJHOM, OCHOBHBIE MpaBuia JudQepeHInpoBaHusl.
IIpousBoaHas cioxHoOW U 00paTtHOH GyHKIKU. [Ipor3BoaHAsS TapaMeTPUIECKOM
u HesiBHOW QyHKIuH. JJnuddepenunan. [IpnbnrmkeHHbIe BEIMUCICHHS TIPH
nomoun quddepennunana. ['eomerpudeckuiit 1 GU3NIECKUN CMBICT
MPOU3BOIHON. YpaBHEHUs KacaTebHOU U HopMaiii. CBolicTBa
muddepennupyembrx Gyrakuid. Teopemsr Porurs, Jlarpamxa, Komm. [IpaBno
Jlonwrans asist BEIYUCIEHUS mpenenos. /JIex/

Jexus oecena

9.2

Brrancnenne npousBonssix 1 qudpepernuanos @OIL. Beraucnenue
IIPOM3BOJHBIX CIIOJKHBIX, HESIBHBIX M ITapaMeTPHYECKUX (QYHKIMI. Boruncnenne
TIPON3BOIHBIX BEICIINX TOPSIKOB. HaXxoxIeHNE Mpe/IeNioB ¢ NCTIOIb30BaHIEM
npasuia Jlommrans. /Tlp/

9.3

Dopmyna Teitnopa. MccnenoBanne (GyHKIMHU € TIOMOIIBIO ITPOH3BOTHBIX.
HHTepBansl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAJIbl BBITYKIOCTU U
BOTHYTOCTH, TOUYKH ITIeperuda, acumnroTsl. [locTpoenne rpaduka GpyHKuuy.
Hawnbonsiee 1 HanMeHbIIee 3HAYeHNS QYHKINHT Ha OTpe3ke. ATIPOKCHMANU
ONBITHBIX JJAHHBIX METOZOM HaUMEHBIINX KBaJpaToB. /JIex/

JIEKIHs Oecena

9.4

HccnenoBanue QyHKIMN C MOMOIIBIO TPOU3BOAHBIX. HaxoxneHne Touek
JKCTpeMyMa U Touek nepernda. HaxokaeHne acuMnTor rpaduka GyHKITAH.
ITonmHoe uccnenoBanue GpyHKIMi 1 nocrpoeHue rpaduxos. /IIp/

Paznen 10. InddepenuuanbHoe ucyucjieHne PyHKIUI HECKOJbKUX
nepemeHHsbix (PHII).

10.1

OcHOBHBIE NOHATHUS: 00JIACTh ONpeAeTeH s, TNHUU YPOBHS, Ipee,
HENPepBIBHOCTB. YacTHBIE MPOU3BOIHEIE, HOMHBIN U depeHnna,
TEOMETPHUYECKUI CMBICI YaCTHBIX IIPOM3BOIHEBIX M TOIHOTO tuddepeHmana,
KacaTellbHasl INIOCKOCTh U HOpMallb K NoBepXHOCTH. IIpousBonHast mo
HaInpasJeHUI0, TpagueHT. [Ipou3BogHas CIOKHOK (QYHKINH, MUHBAPHAHTHOCTD
¢dopms tepBoro quddepennnana. YactHeie TPOU3BOAHBIE U TP EpEeHITHATEI
BhIcIIMX TopsinkoB. Popmyia Teiinopa. IIpuOkeHHBIE BEIYUCICHUS.
HeobxoquMele 1 JOCTATOYHBIE YCIOBUS dKCTpeMyMa (DYHKIIMM MHOTUX
TIepEeMEHHBIX. YCIIOBHBIN 9KcTpeMyM. Hanbomnbiiee 1 HauMeHblIIee 3HauUCHHE
(yHKINY B 3aMKHYTOH o0nactH. /JIex/

Jexnus oecena

10.2

Haxoxnenue 9acTHBIX mpon3BoaHbIX U quddepennnanos @HIIL. [Iponssognas
o HanpasieHuto. I'paanent. 3agaun Ha HauOOIbIIEEe U HAMEHbIIIEe
snayenue. /Ip/

Paznen 11. Unrerpansnoe ucunciaenne OOIL.

ITepBooOpasnas. HeonpeneneHHbIi HHTETpa, ero cBoicTea. Tabmuma
OCHOBHBIX (hopMyI HHTerpupoBanus. [IpaBiia HHTETpUPOBaHHUS.
WHTterpupoBanue B KOHeYHOM Buze. /JIek/

JIEKIHs Oecena

11.2

Hemnocpencreennoe unrerpuposanue. /I1p/

11.3

3ameHa mepeMeHHOI B HEONpeAeIeHHOM HHTeTpajie ( METO] TOJICTAHOBKH).
Wuterpuposanue 1o yactsiM /JIex/

11.4

Bbruncnenue HeOnpeaeIeHHOro HHTErpaia METOIaMH MOJICTAHOBKH U 110
qactsm. /TIp/

pabora B
MaJTbIX TPYIIIax




Pa3noxenne 1poOHON panMoHATBHON (YHKIINH HA IpocTeime.
HHTerpupoBanue MPOCTEHIINX PAIIMOHANBHBIX Tpobeit. /JIex/

11.6

Pasnoxenue ApoOHON palMOHATBHON (YHKIIMH HA MPOCTEHIIIHE.
WHTerpupoBanue NpoCTEHIINX panioHaIbHBIX Apobeit. /IIp/

11.7

WHTerpupoBanye IpON3BOIFHON parMoHAIBHON 1podu. HTerpupoBanne
HEKOTOPBIX UPPALMOHANBHBIX BhIpakeHui. /JIex/

HuTerpupoBanre Npou3BOIbHON palMoHanbHOM qpodu. MHTerpupoBanue
HEKOTOPBIX MPPaLOHANIbHBIX BbIpaxxeHui. /I1p/

pabora B
MaJIbIX TpyIax

11.9

I/IHTCFpPIpOBaHI/IG BBIpa)KCHHﬁ, coaepKaliuxX TPUTOHOMETPUICCKHUEC (l)yHKHI/II/I.
O0630p mpueMoB UHTETpUpoBaHus. /JIex/

11.10

HHTerpupoBaHye BEIPAXEHHUM, COIEPIKALMX TPUTOHOMETPHYECKHE (DYHKIIHH.
O030p mpuemoB unTerpupoBanus. /IIp/

11.11

OrnpeeneHHbI HHTErpall, FCOMETPHYCCKUIT H (PU3MIECKUIT CMBICI, CBOHCTBA.
Teopema o cpeHeM 3Ha4eHNH. 3aMEHA EPEMEHHON U HHTETPUPOBAHHUE TI0
9acTsM B ONpeeTIeHHOM HHTerpaie. /JIex/

11.12

Brrancnenue onpeneneHHbIX HHTErpanos. /IIp/

pabota B
MaJbIX TPYIax

11.13

Teopema o IPOM3BOAHOM MHTErpaa ¢ IEPEeMEHHBIM BEPXHUM IpeeIoM. 3aMeHa
TIepeMEHHON ¥ MHTETPUPOBAHKE 110 YaCTSIM B OIIPEACICHHOM HHTETpae.
[TpubnmxeHHOE BRIYUCIICHNE ONpeAeIeHHOro nuTerpana /JIex/

11.14

[TpubmmxeHHOE BBIYUCICHUE OIIpeAeNIeHHoro nuTerpana /IIp/

pabota B
MaJIBIX PYIIIax

11.15

I'eoMeTprvecKkye IPIIOKEHUS ONPEACICHHOr0 HHTEerpana. Beraucinenue
IO TUIOCKUX (GUTYP U 00HEMOB TEJI BPAICHHS.

Brruncnenue JUIMH OyT TUIOCKUX KPUBBIX U TUIOMIAJIEH TOBEPXHOCTH TEJ
BpanieHus. Hexoropeie Gpu3nveckie IpHIOKEHHs ONPEICICHHOr0 HHTErpaa.
/JTex/

11.16

I'eoMeTpuieckre MPIIIOKEHUS ONPENSIICHHOr0 HHTETpaia. Beraucienne
IJI0IAAeH TIOCKUX (QUTYP U 00BEMOB TeJl BpAICHHS.

BeruncieHue AUH IyT IIOCKUX KPUBBIX U IUIOMIAICH TOBEPXHOCTH TEI
BpaieHus. HekoTopbie GU3NIecKue MPUIOKESHHUS ONPeIeICHHOr0 HHTErpaa.
Mp/

pabora B
MaJIbIX TPYIIax

11.17

Heco6ctBennsle unterpainsl. [Ipn3naku cxogumoctu. /JIex/

JIEKIHs Oecena

11.18

Brrurncienue HecoOCTBeHHBIX HHTErpanos. /I1p/

11.19

Kparubie narerpasbl. OnpesiesieHue U BEIYUCICHHE BOMHBIX M TPOHHBIX
MHTErPAJIOB B JICKAPTOBBIX KOOPMHATAX. 3aMEHA MICPEMEHHBIX B KPATHBIX
HHTerpanax. BelumcieHne IBOHHBIX HHTETPATIOB B MOMSAPHBIX
koopauHarax. /Jlex/

11.20

Kparubie narerpasisl. OnpeseseHne U BEIYUCICHHE IBOMHBIX M TPONHBIX
HMHTErPAJIOB B JICKAPTOBBIX KOOPMHATAX. 3aMEHA MICPEMEHHBIX B KPATHBIX
HHTerpanax. BeluucieHne IBOHHBIX HHTETPATIOB B MOMSPHBIX
koopaunarax. /IIp/

pabora B
MaJIbIX TPYIIax

11.21

reOMeTpH‘IeCKHe n (bl/ISI/I‘IGCKI/Ie MMPUIIOKCHUA KPATHBIX UHTCTPAJIOB. /J1ex/

JIeKius Oecena

11.22

Teomerprueckne 1 GpU3HIECKUE IPUIOKEHIUS KPATHBIX HHTETPAJIOB.
Perenue 3a1a4 mpodecCHOHANBHOM HATPABIEHHOCTH.
Mp/

Paznen 12. CamocrosiTesqbHas padoTa

12.1

JuddepennuanbHas reoMeTpHs KPUBBIX. DIIeMEHTHI Toronorun. Ilnockas
KpHBasi: KpUBHU3HA; PalyC, KPYT U LIEHTP KPUBU3HBL. YPaBHEHHs KPUBOH B
IIpocTpaHCcTBe. BekTop-(yHKINS CKaIIpHOTO apryMeHTa, e¢
nuddepernupoBanye. YpaBHEeHHs KacaTeIbHON H HOPMATIBHOH IIIOCKOCTH K
npocTpaHcTBeHHOI kpuBoil. Kpususna. [lonstue nosepxnoctu. KacarenbHas
IUIOCKOCTh ¥ HOpMaJlb K oBepxHocTH. /Cp/

14

12.2

IToxgroroBka k jekuusm /Cp/

16

12.3

IoaroroBka k mpakTu4aeckuM 3austusm /Cp/

32

12.4

BeinonseHune KOHTponbHO# paboTsl " IuddepeHiransHoe 1 HHTErpaibHOe
nucuucienue" /Cp/

8,6

Pa3pen 13. KoHTakTHBIE Yachl HA ATTECTAIMIO




13.1

3auer /KD/

0,15

13.2

KontponbeHnas padora /KA/

0,4

Paznen 14. O0bikHOBeHHbIe 1 PepeHnnanbabie ypasHenus (1Y).

14.1

Hudbdepenuunanbaeie ypapHeHus. OOLIME MOHATHS U OIPEICIICHNs. YPaBHCHHS
niepBoro nopsiaka. YactHoe u obdniee penrenue. 3anada Komm. YpaBHeHus ¢
Ppa3eNAIOINMHACS NTepeMeHHBIMHA. /JIek/

Jexnus oecena

14.2

Pemenne nugdepeHIInanbHEIX ypaBHEHIH epBoro mopsiaka. /IIp/

143

OIHOpOIHbIE U TMHEWHbBIE YPaBHEHHs IEPBOT0 MOPsi/IKa. YpaBHeHHs: bepHyuiu.
J1.Y. B monHbIX auddepennmanax. /Jex/

JIEKLHs Oecena

14.4

Pemenne nuddepeHInanbHEIX ypaBHEHUH TIepBoro mopsiaka. /IIp/

14.5

YpaBHeHHE BBICIINX MOPSIAKOB. 3amaya Komu. YpaBHeHHS, H0OMyCKAIOIINE
MOHIKEHUs nopsaxa. OJHOPOIHbIE TUHEWHBIE yPaBHEHUS N-TO MOPSAAKA.
Oo6mmue cBoiicTBa pemeHnid. Onpenenurens Bponckoro. @ynnameHTansHas
cucreMa pemenuil. CTpykrypa obmero pemenus. /JIex/

14.6

Mertozbl MOHIKEHHS NopsAAKa AuddepeHuansHbX ypasaeHuit. /TIp/

pabota B
MaJbIX Tpynmax

14.7

OnHOpOJHBIC TMHEIHEIC YpaBHEHHS BRICIIHX MOPSAKoB. /IIp/

14.8

OnHOpOIHBIC TNHEHHBIE YPaBHEHHS C TOCTOSHHBIMU KO3 hummeHTamu.
XapakrepucTiuueckoe ypaBHeHue. Haxoxxnenue obmero pemenus. /JIex/

JIEKIHs Oecena

14.9

PemieHne nuHEWHBIX HE OAHOPOIHBIX YpaBHEHUIT Broporo nopsiaka. /IIp/

14.10

Heonmnoponnsie mureitHbIe Y ¢ mocTossHEBIME KoddduiireHTaMu. MeTton
BapUanuy IPOU3BOIBHBIX IOCTOSHHBIX. MeTO HeONpeIeICHHBIX

ko uumentos as Y co cneunanbHoi npaBoil yacteio. CHucTeMbl

I hepeHINATEHBIX ypaBHEHHI. MeTOAbI HCKITIOUEHUH U XapaKTePUCTHIECKOTO
ypaBHeHusL. /JIex/

ek Oecena

14.11

Heonxopomasie nmureitHbie 1Y ¢ mocTossHEBIME K03 duIeHTamu. Meton
BapUAalldy [IPOU3BOIBHBIX TIOCTOSHHBIX. METO HEONpPEICICHHBIX
ko durmentos s JIY co cnennanbHoi npaBoit yacteio. /TIp/

pabota B
MaJIBIX IPYIIax

14.12

Cuctemsl quddepeHINATEHBIX YpaBHEHUH. MeToIbl HCKITIOYCHUH 1
XapaKTepucTHIecKoro ypasuenus. /IIp/

Pazpnea 15. YUncaoBblie 1 GyHKIHUOHAIBHbIC PSI/ABL.

15.1

YucnoBble psbI C TOJIOKUTEIBHBIME YieHaMUd. HeoOX0oMuMbIid TpU3HAK.
JlocTaTro4HbIe IPU3HAKU CXOAUMOCTH, (cpaBHeHus, Jlanambepa, Korm,
HHTErpajbHbIN)3HaKonepeMeHHble panbl. [Ipusnak Jleiioauma. OneHka ocTaTka
3HaKOuepeayromerocs paaa. AOCOIIOTHAS U YCIOBHAsA CXOOAUMOCTSD /JIex/

15.2

YucnoBsle psiIbl ¢ HONOKUTEIBHBIME WieHAaMH. HeoOX0muMBIiA pH3HaK.
JlocTaTo4yHbIe IPU3HAKU CXOAMMOCTH, (cpaBHeHus, lanambepa, Korn,
uHTETpaIbHbIH) /TIp/

pabora B
MaJIBIX TPYIIIax

15.3

3HakonepemenHbie psapl. [Ipu3nak Jlerioauma. OueHka octaTka
3HaKouepeayromerocs pajga. AOCOIIOTHaAs U yCIOBHAsA cxoqumocTs /I1p/

15.4

OneMeHTH! (pyHKIIMOHANBHOrO aHanu3a. OyHKIMoHaNbHbIE PAAbl. CXOIUMOCTS.
PaBHOMepHas cxoxuMocTh. CBOICTBA paBHOMEPHO cXoasmuxcs psanos. [IpuzHak
Betiepmtpacca. Ctenennsie psasl. Teopema AGenst, 007IaCTh CXOAUMOCTH.
Pamunyc cxopumoctu. IToHsATHE 0 GECKOHEUHOMEPHBIX METPUUIECKUX
npoctpancTBax. Paasl Telinopa u MaknopeHna. Pa3znoxeHne 0CHOBHBIX
9JIEMEHTAPHBIX (QYHKIWI ¥ IPIMEHEHHE UX B PUOIMKEHHBIX BEIYUCICHUIX
(3HageHUs (yHKUOUIL, IpeNeIs, OnpeaeIeHHbIe HHTETPabl, AudepeHHanbHbIe
ypaBHeHust). /Jlex/

Jexnus oecena

15.5

DneMeHTH! QyHKIMOHAIBHOrO aHanu3a. OyHKINOHATBHBIE Psiabl. CXOXUMOCT.
PaBHOMepHaS[ CXOOAUMOCTbD. CBoiicTBa PABHOMCPHO CXOAAIIUXCS PSI0B. HpI/I3HaK
Betiepmrrpacca. /IIp/

pabora B
MaJTbIX TPYIIIax

15.6

Crenennslie psaapl. Teopema AGens, 001acTh CXOAUMOCTH. Pamuyc cXonumMocTu.

IMonsiTHEe 0 OECKOHEYHOMEPHBIX METPHUIECKHUX IpocTpaHcTBax. Paapl Teitnopa n
Maxkinopena. Pa3noxxeHre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH U TPUMEHEHHE HX
B IPHONIDKEHHBIX BEIYUCICHUAX (3HAYCHUS (QYHKIUIL, TIpeIeITb, ONpeaeIeHHbIC
uHTerpaibl, uddepeHunansusie ypasaenus). /Ip/

pabota B
MaJIbIX TPyMax




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/ 0,15

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 Ox3amen /KD/ 4 2,3

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




