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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

Beiciasgs MmareMaTuka

3akperneHa 3a kadenpoit TYMAHHUTAPHBIX H €CTECTBEHHO-HAYYHBIX JHCIHILIMH
Y4eOHsIit mran Hampasnenne 22.03.02 Metamryprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTaoB"

Kpammpuxarus O0axanasp

dopma 00ydeHus O4HasA

OO01mast Tpya0eMKOCTh 16 3ET

Yacos 1o yueOHOMY IJIaHy 576 Bunel koHTpONsA B ceMecTpax:
B TOM YHCJIE: 3K3amensl 1, 2, 3, 4
ayJIUTOpPHBIE 3aHATHS 280
camocToATeNbHas paboTa 188
4acoB Ha KOHTPOJb 108

Pacr[peue.ﬂelme YaCcoB JMCHUIIMHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 4(2.2)
Ha Kypee>) Hroro

Henems 13 4/6 16 4/6 14 14 4/6
Bu 3ansTuit vit | po | von | pon | vo| pn | vo | PO | vo | pm
Jlexmun 28 |28 |28 |28 |28 |28 |28 |28 |112]|112
[pakTuyeckue 42 |42 |42 |42 (42 |42 |42 |42 |168 |168
Uroro ayn. 70 |70 |70 [70 |70 |70 |70 [70 |280 |280
Konrakrnas pabora |70 |70 |70 |70 (70 |70 |70 |70 |280 |280
Cam. pabota 83 [83 |8 |8 |11 (11 |11 |11 |188 188
Yacel Ha KOHTPOJIb 27 127 |27 |27 |27 |27 |27 |27 |108|108
Uroro 180 | 180 | 180 | 180 | 108 | 108 | 108 | 108 | 576 | 576




Pa3paboTunk nporpaMmsr:

Kano.neo.nayx, ooy. xageopel, Caxynun Barepuii Anexcandposuy,xano.ned.nayxk, ooy. xageopel, Ilemposa Ceéemnana
Huxonaesna

Pabouas mporpaMma JUCIATUTHHBI
BobIcinas MaTeMaTHKa

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYJapCTBEHHBINH 00pa30oBaTeIbHbIM CTaHIAPT BHICIIET0 00pa30BaHuUs 10 HAMIPABICHUIO OAT0TOBKH 22.03.02
METAJUTYPI'UA (ypoBens bakanaBpuata) (mpukaz MunoopHayku Poccuu ot 04.12.2015 1. Ne 1427)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YU4€HBIM cOBETOM By3a OT 23.09.2019 npotokon Ne 6.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

TYMAaHUTAPHBIX U €CTECTBCHHO-HAYYHBIX JUCIHHIIIMH

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. kadenpoii 1.o. 3aB. kadenpoii ['ypckas T.B., kana. nen. Hayk



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

JucrumnrHa Beicias MaTeMaTHKa OpUEHTHPOBAaHA Ha JOCTIKEHHE CIICTYONINX [eIeH:

1) dbopmupoBaHHEe MaTEMaTUUYECKUX HABBIKOB 1 MAaTEMaTHUECKOTO MBILIICHUS;

2) ocBOEHHE MaTeMaTHYECKUX METOIOB M IIPHMEHECHHUE HX B PEILICHNH NPAKTHYCCKUX 3a/ad;

3) yMeHHe IPUMEHSITh MaTeMaTHUSCKHUH arapar B OCBOCHUH APYTUX TEXHUIECKUX TUCIIUILINH;

4) CTpyKTypHUpOBAaHUE U CUCTEMATHU3aIM MATEMaTHUECKUX 3HAHUN U YMEHUH 711 QOPMHUPOBAHUS TUIHOCTH CTY/ICHTA;

5) pa3BHUTHE JIOTHYECKOTO MBILIICHHS U aITOPUTMHYECKOHN KyJIbTYpbl HEOOXOAUMBIX At Oy aylue npodeccnoHanbHOM
JIeSTeEHOCTH;

6) BocITaHUE CPEACTBAMU MAaTEMAaTHKH KYJIbTYPHI TMYHOCTH, IOHIMAaHHS 3HAYMMOCTH MaTeMaTUKH IS HAYYHO-TEXHHIECKOTO
nporpecca, OTHOIICHUS K MATEMATHKE KaK K 4aCcTH 00IIe4eIOBEUECKON KYJIbTYPBI.

JucunnivHa «Beicmas MaTeMaTHKay SBISETCS OCHOBOH (QOPMHUPOBAHUSA Y CTYAEHTa MaTeMaTHIECKOI KyIbTyphl OakaiaBpa,
npHOOpeTeHNs HeOOXOIMMBIX 1 TOCTATOYHBIX MATEMAaTHIECKUX 3HAHMH JUIS M3YUCHHUS CTICIIMANBHBIX AUCIUILIIH B IIPOIIECCe
MOTYy4YeHHUS BBICIIEr0 NPOoGheCCHOHATBHOTO 00pa30BaHHUsI.

1.1 3agaun

[omy4eHnsle 6a30BbIe KOMIETEHIIUH JOJIKHBI 00€CIEYNTh HEOOXOJUMYI0 MaTEMAaTHUECKYI0 TPaMOTHOCTh, OCHOBaHHYIO Ha
COBOKYIHOCTH NPUOOPETEHHBIX 3HAHUH, YMEHHH 1 HABBIKOB.

2. MECTO JUCIHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.b

2.1 | TpeGoBaHus K nNpeIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 | [Aast u3ydeHust JaHHOM JUCUMIANHBI HEOOXOJUMBI 3HAHUS, YMEHUS M HABBIKK, POPMUPYEMBIE TUCIUIUTMHAMH:

2.1.2 | anre6pa

2.1.3 | reomerpus

2.1.4 | u3yyaeMble B CpeiHEH LIKOJIE.

2.2 | AucuunjauHbl (MOAYJIN) U PAKTHKH, AJI51 KOTOPBIX OCBOEHHE JAHHOI TUCIUIITUHBI (MOYJIs1) HEOOXOTUMO KAK
npeauiecTBywIee:

3. KOMITIETEHLY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AU CLIUILIHBI
(MOJLYJIST)

OMNK-1: roToBHOCTb UCNONb30BaTb (*)YH,D,aMeHTaanble OGI.I.I,eVIH)KeHeprIe 3HaHuUA

3HaThb:

- OCHOBHBIE IOHSI-TUS BCEX CTPYK-TYPHBIX YACTEH JUCLUILINHBL;
- OCHOBHBIC (hOp-MyJIBI M TEOPEMBI BCEX CTPYKTYPHBIX YacTel TUCIUIIIN-HBI BhIcIas MaTe-MaTnka, yCIOBHS CYIIECTBOBAHUS U
TPaHHUIIBI IPUME-HIUMOCTH (POPMYII U TEOPEM.

YMmerb:

- pemiaTh yueOHbIe 3aauu Kypca Bricias MaTema-THKa,

- JaTh TreoMeTpHuYe-CKuid 00pa3 (hop-MyJie WIH aHATH-THISCKOMY J0Ka3a-TeIbCTBY (TIOCTPOHUTH rpadk QyHK-IIMHU, TaTh
TeOMeTPUIECKOe TOIKOBAaHHE TeOpPEMe, IOCTPOUTH JHATrpaM-My N3ydaeMoro Iporecca);

- HCTIOJIB30BaTh MaTEMAaTUUECKYIO JIUTePaTypy (yUeOHYIO U CIIPABOYHYIO) I CAMOCTOATEIBHOTO U3YUIEHUS HY’KHOH TeMBI

Baagern:

- HCTIONIB30BAaTh (PU3UKO-MATeMaTHUECKU anmapaT Uil PELIeHus 3a/1a4, BOSHUKAIOUINX B X0Z€ MPOoPecCHOHATIBHOMN NesITeTbHOCTH;
- IPUMCHSATH OC-HOBHBIC MaTEMAaTHYCCKHE MOHATHS U 3aKOHBI [IPU PEIICHUH BOSHUKAFOIIUX MTPOM3BOJICTBEHHBIX 3a/1a4 B CBOCH
npodecCHOHANBHON eI TeNEHOCTH

MK-9: rotoBHOCTbL npoBOoAUTb pacyeTbl U AenaTtb BbiBOAbI NPy pelleHNn NHXeHepHbIX 3aaa4

3HaThb:

- OCHOBHBIE IOHSI-TUS BCEX CTPYK-TYPHBIX YACTEH JUCLUILINHBL;

- OCHOBHBIC (hOp-MyJIBI M TEOPEMBI BCEX CTPYKTYPHBIX YacTel TUCIUILIN-HBI BhIcIas MaTe-MaTnka, yCIOBHS CYIIECTBOBAHUS U
TPaHHUIIBI IPUME-HIMOCTH (DOPMYII U TEOpEM;

- B3aMMOCBS3b CTPYKTYPHBIX 4a-CTEH JUCLHUILUINHBI, UX IPAKTHYECKUE IPUI0KECHHUS

YMeTh:

- pemath yueOHbIE 3aJja4un Kypca Boiciias MaTema-Tuka;

- IaTh TeOMeTpHYe-CKHUi 00pa3 hop-MyIe HWIN aHATH-THIECKOMY J0Ka3a-TelbCTRY (IIOCTPO-UTh IpaduK (HYHK-IUH, TaTh TEOMET-
pHUeCKOe TOIKOBa-HHUE TeopeMe, MO-CTPOUTh AUarpaM-My H3y4aeMoro mporecca);

- UCTIOJIB30BaTh MaTeMaTHUYECKYIO JINTeparypy (yueO-HyI0 U CIIPaBOY-HYIO) Il CAMOCTO-SITEILHOTO H3y4e-HUs HY)KHOH TeMbl;

- HAWTH HYXXHBIH pa3ae MaTeMaTH-KH M UCTIONB30BaTh €ro JUIS PEIIeHHs YISOHbIX U HCCIIe-10BaTeIbCKHX 3a-11ad IPYTUX JTUCIH-
TUTHH

Baanernb:

- HCTIOJIB30BAaTh (PU3UKO-MAaTEeMaTHIECKUI anmmapaT Ul pe-IIeHNs 3a/1a4, BO3-HUKAIOIIUX B X0/e MpodeccroHans-HoH
JESTEIbHOCTH;

- IPUMEHATH OC-HOBHBIC MATEMaTH-YECKUE MTOHATHUS U 3aKOHBI IIPH PELIE-HUU BO3HUKAIOIIUX IIPOM3BOJCTBEHHBIX 33/1a4 B CBOCH
podecCHOHANBHOHN eI TeNEHOCTH




B pe3yabTate ocBOeHMSsI IMCHUILIMHBI (MOAYJIsS1) 00y4aromuiics 10/ KeH

3.1 |3uaTs:
3.1.1| - ocHOBHBIE IOHATUS BCEX CTPYKTYPHBIX YaCTEH TUCLMIIINHBL,
3.1.2 | - ocHOBHBIE (OPMYJIIBI 1 TEOPEMBI BCEX CTPYKTYPHBIX YacTEH MUCIMIUIMHBI «BhICIIas MaTeMaTHKay, yCIOBHUS
CYIIECTBOBAHHS U TPAHUIIBI IPUMEHUMOCTH POPMYIT B TEOPEM;
3.1.3 | - B3aUMOCBSI3b CTPYKTYPHBIX YaCTEH TUCIUIUIMHBI, UX MPAKTHUECKUE MIPHIIOKECHNS;
3.2 [ Ymern:
3.2.1 |- pemarpb yueOHbIC 3a1a49n Kypca «Bpicmas MaTemMaTrkay,
3.2.2 | - naTh reoMeTpUYCCKUI 00pa3 GpopMyIie MM aHATUTHYCCKOMY JOKA3aTeIbCTBY (IOCTPOUTH rpaduk GYHKIHMH, 1aTh
T€OMETPHYECKOE TOJIKOBAHHE TeOpPEMe, IOCTPOUTH AUArpaMMy H3ydaeMoro IpoIiecca);
3.2.3 | - HCIONIB30BaTh MAaTEMATHIECKYIO JIUTEPATYPY (YUCOHYIO U CIIPaBOYHYIO) JUISA CAMOCTOSTEIIFHOTO U3YYCHHS HY)KHOU
TEMBI,
3.2.4 | - HAWTH HY>XKHBIA pa3aer MaTeMaTHKH U HCIOIB30BATh €r0 JUIS PeIIeHNs YIeOHBIX M HCCIIeNOBATEIbCKAX 3a/1a4 APYTHUX
JVCTIATUTHH;
3.2.5 | - omeHUTH TOYHOCTH M HA/ISKHOCTH MOTYIECHHOTO PEIICHNS 3a1a4M;
3.3 | Baagerb:
3.3.1 | - ucnonp30BaTh HU3NKO-MAaTEMAaTHUCCKUH aNIapaT Ul PeIeHNs 3a1a4, BOSHUKAIONINX B X0JIe MPO(eCcCHOHATbHON
NeATSIBHOCTH;
3.3.2 | - npuMEeHEHNsT OCHOBHBIX MaTEMAaTUICCKHX IMOHATHH M 3aKOHOB TIPU PEIICHHH BO3HUKAOIMX MPOU3BOICTBCHHBIX 33124 B
cBoel podecCHOHANTBHON AeITENBHOCTH.
4. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHBI MOAYJIs)
Kon HaumenoBanmue pasnesios u tem /Bug | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHsaTHs/ Kvype M1 aTypa | pcbl | pakT.
Pazpnen 1. DiieMeHTDI JIMHETHOI
ajredpbl, BEKTOPHOM airedpbl U
AHAJIUTHYECKOl reoMeT-puM.
1.1 Marpuna.JleiicTBUsI HaJi MATPULIAMHU. 1 28 IIK-9 OIIK- | JI1.1 0
Onpepenureny n-ro NopsiaKa. 1 JI1.2J1
AnredpanyecKue JOMOTHEHUS K MUHOPBI. 2.1
CsoiicTBa onpenenuteneii. OOparHas 2.2
matpuna. CUCTEeMBI JINHEHHBIX J12.3

ypaBHeHui.MeTtoz kpamepa, o0paTHOU
matpuusl ¥ ["aycca. OnHopoaHbIE
CHCTEMBI aNreOpandecKux ypaBHEHHI.
JlexapToBbI MPSIMOYTOJIbHBIE HA
IJIOCKOCTH ¥ B IPOCTpaHcTBE. BekTopsl,
PaBEHCTBO BEKTOPOB, KOOPJUHATEI
BekTopa. JInHelHble onepanuu Hax
BekTopamu. Onepanuu HaJ BEKTOpaMH B
KOOpIMHATHOH (opme. CKasIpHOE
NIpou3BeicHUE BEKTOpOB. Ilpunoxenus.
BexTopHOe U cMelIaHHOe POU3BEeHIE
BekTOpoB. [Ipunoxenus. [Ipsamas Ha
IJIOCKOCTHU. Pa3nuuHble BUbI ypaBHEHUS
npsMoil. B3auMHoe pacnonoxeHnue
MPSIMBIX Ha TUIOCKOCTH. JIMHUU 2-T0
nopsiaika Ha MmiIockocTH. OKpy>KHOCTb,
ammIc, Tunepbora u mapadomna U ux
KaHOHMYECKHe ypaBHeHUsI. /JIek/




1.2 Marpuna.JleiicTBUs HaJ MaTpULIAMHU. 1 42 IIK-9 OIIK- | JI1.1 0
Onpenenureny n-ro mopsiaka. 1 JI1.2J1
AnreOpandecKue JOMOTHSHUS H MUHOPBI. 2.1
Cgoiictpa onpenenuteneii. OOpatHas 2.2
matpuna. CucTeMbl JINHEHHBIX J12.3
ypaBHeHH. MeTo1 Kpamepa, 00paTHOM
matpuirsl ¥ ["aycca. OmHOpOTHBIE
CHUCTEMBI alNreOpanyecKiux ypaBHEHHM.

JexapToBbI MPSIMOYTOJIbHBIE Ha
IJIOCKOCTH ¥ B IPOCTPAHCTBE. BekTOPHI,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI
BekTopa. JInHelHble onepannu Hax
BekTopamu. Onepanuu HaJ BEKTOpaMH B
KOOpIMHATHOH (opme. CKasIpHOE
MIPOU3BeIeHUE BEeKTOPOB. [IprinoskeHus!.
BextopHoe U cMelIaHHOe NPOU3BEeHNE
BekTOpoB. IIpunoxenus. [lpsmas Ha
IJIOCKOCTH. Pa3nniHbie BUIBI ypaBHEHUS
npsimMoil. B3aumHoe pacnonoxenue
MPSIMBIX Ha IUIOCKOCTU. JIMHUU 2-T0
mopsiika Ha MIocKocTH. OKPYKHOCTB,
e, Tunepboma u nmapadomna U ux
KaHOHHYecKue ypaBHeHus. /I1p/

1.3 M3yueHne TeopeTHYecKoro Marepraa; 1 83 [TK-9 OIIK- | JI1.1 0
[IpopaboTka MpoiIeHHBIX TEM pa3zaena 1 JI1.2J1
JeKIMOHHOTO Kypca /Cp/ 2.1

2.2
J12.3
Kon HaunmenoBanue pa3ienoB u teMm /Bug | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | IIpumeuanue
3aHATUSA 3aHATus/ Kypc 197004 aTypa | pChl | paKT.
Pa3nen 2. BBenenue B
MaTtemMaTuyecknii ananaus. [lpenea n
HENMpPEepPbIBHOCTH (QPYHKIIHH

2.1 MHOXeCTBO BEIECTBCHHBIX YHCEIL. 2 8 [IK-9 OIIK- | JI1.1 0
Oynxnusa. O01acTs ee onpeneneHus. 1 JI1.271
CrnoxHuble 1 o0paTHble QpyHKIu. ['paduk 2.1
¢yskmu. OCHOBHBIC dJIEMEHTapHBIC J12.2
(YHKINH, X CBOIMCTBA U TPaUKH. J12.3

OxpectHOCTS TOuku. [Ipenen GpyHKIMY B
TOYKE U B OECKOHEYHOCTH.
OpnHocTropoHHME npesensl. beckoHeuHo
Majibie, 0ECKOHEYHO OOJIbINNE,
orpaHHYeHHbIe (GYHKIUU U UX CBOUCTBA.
@DopMynUpPOBKH OCHOBHBIX TEOPEM O
npenenax ¢GyHknuid. OCHOBHBIC BUJIBI
HeompeneneHHocTel. Ilepsbiit
3ameuartenbHbli mpeaen. OCHOBHbIE
TIOHSATHS O YHUCIIOBBIX
nocnenosarenbHocTsX. [Ipenen uncnosoit
nocyenoBarenpbHocT. Yucno e. Bropoit
3ameuaTenbHbIi npeaen.HempepbiBHOCTD
¢yukH B Touke. OTHOCTOPOHHSS
HETIPEepBIBHOCTL. TOUKHU pa3phiBa
(YHKLMH TIEpPBOTO ¥ BTOPOTO PoJa.
@DopMyITHPOBKH OCHOBHBIX CBOMCTB
HeTIpepsIBHBIX (pyHKIMH. HempepsBHOCTS
aeMeHTapHbIX QyHKUuH. /Jlex/




2.2 MHO0Xk€eCTBO BEIIECTBEHHBIX YUCEIL 2 10 [IK-9 OIIK- | JII.1 0
Oyukius. O6nacTh ee onpeaeIeHusl. 1 JI1.2J1
Croxusle 1 o6partHble pyHKINH. ['paduk 2.1
¢yuknr. OCHOBHBIE 3JIEMEHTAPHBIE 122
(yHKUMHU, UX CBOMCTBA U IpadUKH. J12.3
OxpectHOCTB TOukH. [Ipenen GpyHKIMH B
TOYKE U B OECKOHEYHOCTH.

OnaocToponHue npenensl. beckoredHo
MaJible, 0€CKOHEYHO OOJIBIINE,
OrpaHWYCHHbIC (PYHKIIMU U MX CBOWUCTBA.
DopMyTHPOBKH OCHOBHBIX TEOPEM O
npenenax GyHkuud. OCHOBHBIE BUBI
HeonpeaenenHoctell. [lepBolit
3aMedaTenbHBIi mpenen. OCHOBHEIE
TIOHSATHS O YHUCIIOBBIX
nocnenoBarenbHOCTX. [Ipenen uncnoBoit
nocienoBarenbHOCcTU. Yucno e. Bropoii
3aMedarenbHbli npeaen.HenpepblBHOCTD
¢yHkunu B Touke. O THOCTOPOHHSIS
HEeNpepbIBHOCTb. TOUKU pa3pbiBa
(YHKITHH TIEpPBOTO ¥ BTOPOTO POJa.
DopMyIUPOBKY OCHOBHBIX CBOMCTB
HenpepbIBHBIX (yHKUIUH. HenpepbIBHOCTD
aneMeHTapHbIX GyHkmui. /TIp/

2.3 M3yueHne TeopeTHyecKoro Mareprana; 2 24 [IK-9 OIIK- | JI1.1 0
ITpopaboTka NpoiICHHBIX TEM pa3zaena 1 JI1.271
JekuuoHHoro Kypcea /Cp/ 2.1

2.2
J12.3
Koxn HaumenoBanmue pasnesios u tem /Bug | Cemecrp / | Hacos | Komneren- | Jlurep | Pecy | Hure | IIpumeuyanue
3aHATHS 3aHaTHs/ Kvype M1 aTypa | pcbl | pakT.
Paznen 3. uddepennuanbHoe
HCcYHUCcIeHue PYHKIMI OHOI
nepeMeHHOM

3.1 Onpenenenre MPOU3BOIHON B TOUKE U HA 2 8 [IK-9 OIIK- | JII.1 0
MHOXeCTBe. | eoMeTpruieckuii u 1 JI1.2J1
SKOHOMHYECKHIA CMBICII TPOU3BOAHON B 2.1
TOYKE. YpaBHEHUS KacaTeIbHOU U 2.2
HopManu. [luddepeHnupyemMocTs 2.3

(GyHKIMHA U e€ CBS3b C HEMPEPHIBHOCTHIO
¢ysakumn B Touke. Juddepenmnman
(YHKLIMM U €T0 TeOMETPUYECKHI
cMbIci. DopMyIIBI U TIpaBrIIa

T hepeHIIPOBAHHMS.
JuddepenimpoBanne CI0XHBIX
($yHKUMH, HessBHBIX QYHKIUN U QYHKINH,
3aJ]aHHBIX TAPAMETPHYCCKAMH
ypaBHeHussMH. [IpON3BOIHBIC BBICIINX
1opsiAkoB. OCHOBHBIE TEOPEMbI
JudpepeHInanbHOTO UCUUCIIEHUS:
teopema Pepma, Teopema Poss,
teopema Jlarpanxka, Teopema Komm,
mpaBiio JIomUTans 1 NPUMEHEHHUE ero K
HaxoJIeHHIo nipeena GyHkiun. /JIex/




32 Onpepenenre NPOU3BOIHON B TOUKE U Ha 2 8 [IK-9 OIIK- | JII.1 0
MHOXecTBe. [ eomeTpruyeckuii u 1 JI1.2J1
SKOHOMMUYECKHUI CMBICI IPOU3BOIHON B 2.1
TOUYKE. YPABHEHUSI KacaTeIbHOU U 122
Hopmanu. uddepenuupyemoctsb J12.3
(GYHKIMHA ¥ e€ CBS3b C HEMPEPHIBHOCTHIO
¢ysakumn B Touke. Juddepennman
(YHKITHH B €T0 TEOMETPHUYECKHI CMBICIL.

DopMyIiEl U IpaBUiIa
nudhepeHIIpOBaHHS.
JucdpepenmmpoBanne CI0XHBIX
($yHKUMi, HessBHBIX QYHKUMN U QYHKIUH,
3aJJaHHbIX MapaMeTpUYECKUMU
ypaBHEHHSMH. [IpON3BOIHBIC BBICIITHX
nopsiakoB. OCHOBHBIE TEOPEMBI

G depeHIMaTEHOTO HCYUCIICHUS
teopema @epma, Teopema Pomg,
teopema Jlarpanka, Teopema Koy,
npaBwio JlomuTans u mpuMeHeHue ero K
HaxoXxJeHuto npenena ¢pynkun. /Tp/

33 M3yueHne TeopeTHYecKoro Marepmana; 2 10 [IK-9 OIIK- | JI1.1 0
IIpopaboTka MpOIICHHEIX TEM pa3zena 1 JI1.2J1
JeKIHuOHHOTo Kypca /Cp/ 2.1

2.2
J2.3
Kon HaumenoBanmue pasnesio u tem /Bua | Cemecrp / | Hacos | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 4. UccienoBanue pynkuui

4.1 OmnpeneneHue MOHOTOHHBIX (DyHKIUIL. 2 4 ITK-9 OIIK- | JII.1 0
JlocTaro4Hble MPU3HAKK MOHOTOHHOCTH. 1 JI1.2J1
Touku 3KCTpEMyMa U 3KCTPEMYM 2.1
¢yukmn. Heo6xoanmsle 1 T0CTaTOUHEIE 122
ycloBus IKCTpeMyMa. Haumenslee u J12.3
HauOoJbIIee 3HaUCHNs (YHKIIMU Ha
OTpe3Ke M Ha MHTepBase. BEITYKIIOCTh U
BOTHYTOCTb, TOUKH IIeperuda u
acuMOTOTHI rpaduka GyHkunu. [loHsTHE
00 acUMITTOTHYECKOM pasiokeHuu. [Tman
MIOJTHOTO MICCIE0BAHUS U IIOCTPOCHUS
rpaduka QyHkun. /Jlex/

4.2 OmnpenencHue MOHOTOHHBIX (PYHKIHIA. 2 8 [IK-9 OIIK- | JI1.1 0
JocrarouHble Mpu3HaKM MOHOTOHHOCTH. 1 JI1.2J1
Touku 3KCTpeMyMa U 3KCTPEMYM 2.1
¢ynkunn. Heo6xoaumeie 1 JOCTATOYHbIE J12.2
yciioBus 3KcTpeMyMa. Haumensliee u J12.3
HanOobIIee 3HaYeHUS (QYHKIIMU Ha
OTpe3Ke U Ha MHTepBaJe. BEITYyKIOCTE U
BOTHYTOCTb, TOUKH Neperuda u
acUMNTOTHI rpaduka yHkunu. [TloHsTHE
00 acUMIITOTHYECKOM pasnoxxeHuu. [Tman
TIOJTHOTO MCCIIEIOBAHUS M TOCTPOSHHUS
rpaduka Gyukiun. /Tp/

4.3 M3yueHne TeopeTHYecKoro Marepmana; 2 19 [IK-9 OIIK- | JI1.1 0
IIpopaboTka NpOMICHHEIX TEM pa3zena 1 JI1.271
JeKIHUOHHOTro Kypca /Cp/ 2.1

2.2
J2.3
Kon HaumenoBanue pa3ienoB u tem /Bug | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | IIpumeuanue
3aHATHS 3aHATHS/ Kvype M aTypa | pcbl | pakT.

Paznes 5. HeonpeneJéHHblii HHTErpas




5.1 ITepBooOpazHas u HeonmpeaeIeHHBIH 2 6 [IK-9 OIIK- | JII.1 0
uHTerpai. CBoWCTBa HEONPEACIECHHOTO 1 JI1.2J1
nHTerpana. TaGnuia 0CHOBHBIX 2.1
HUHTETpanoB. MeToj| HenoCpeICTBEHHOTO 122
HMHTETrpUpOBaHusi. MeTon J12.3
HMHTETPUPOBAHMSI 3aMEHON IIEPEMEHHOM.

Merto HHTETPHPOBAHMS TT0 JACTSIM.
MeTtoabl UHTETPUPOBAHUSL
TPUTOHOMETPUYCCKUX (PYHKIUIL.
Mmuorounensl. Teopema besy.
Pa3noxeHue MHOrous1eHa C
JeHCTBUTENBFHBIMU KOA(GGUIIMEHTaMU Ha
JMHENHHBIE U KBaJpaTHYHbIE MHOXKUTEIH.
PaznoxeHne pannoHaIBHBIX JPOOCH.
HHTerpupoBaHne panuoHaIbHBIX JPOOCH.
HuTterpupoBanue npocTelmmx
HppalHOHATIBHBIX QYHKIHH. /JIex/

5.2 ITepBooOpasHas 1 HeONpeACTICHHBIH 2 8 [IK-9 OIIK- | JI1.1 0
uHTerpan. CBOHCTBA HEONPEAETIEHHOTO 1 JI1.271
uHTerpana. Tabauma OCHOBHBIX 2.1
HWHTErpajoB. MeTos HermocpeCTBEHHOTO 2.2
HUHTErpupoBaHus. Metoj J12.3
HWHTErpUPOBaHUs 3aMEHOM NepEMEHHOM.

Metoa UHTErpUpOBaHUs O YACTSIM.
MeToB! HHTETPHPOBAHUS
TPUTOHOMETPUIECKUX (pyHKIUIL.
Mmuorounensl. Teopema besy.
Pa3noxeHne MHOrousI€HA C
JeHCTBUTENBHBIMI KO3 duImeHTamu Ha
JIMHEHHBIE U KBaPaTHYHbIE MHOKHTEIN.
PasnoxxeHne panMoHaIbHBIX APOOEH.
WHTerpupoBanne panioHaIBHBIX JPOOCH.
HuTerpupoBanue NpocTeUIINX
uppauuoHaibHbIX GyHKImid. /TIp/

53 M3yueHne TeopeTHYecKoro Marepraia; 2 18 [K-9 OIIK- | JI1.1 0
[IpopaboTka MpoIICHHBIX TEM pa3zaena 1 JI1.2J1
JeKIMOHHOTO Kypca /Cp/ 2.1

2.2
J12.3
Kon HaumenoBanue pa3ienoB u teM /Bug | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATUsA/ Kypc 197074 aTrypa | pCchl | paKT.
Pazpnen 6. Onpene1éHnblii HHTErpaJj

6.1 Omnpenenenue onpeaeaeHHOro HHTerpana 2 2 [IK-9 OIIK- | JI1.1 0
KaK IpeJeia HHTErpabHONH CYMMBI. 1 JI1.2J1
Teopema cymectBoBanus. OCHOBHBIC 2.1
CBOWCTBA OIPEAEICHHOIO UHTErpaa. 2.2
HuTerpan ¢ nepeMeHHbIM BEPXHUM J12.3

npenenom. Popmyna HeroTona-
JletiOHmna. BeramcieHne onpeaeneHHoro
HHTETpaja MeTOJIOM 3aMeHbI ICPEeMEHHOH
Y METOJIOM HHTETPUPOBAHHUSI 1O
yacTsiM.HecoOCTBeHHBIC HHTETPAJTBI
TIepBOTO poxa. ['eoMeTpruIecKuii CMBICTT
OIIpeAeIeHHOTO HHTETrpaIa u
HECOOCTBEHHOI'0 HUHTErpalia IepBoro
pona. /Jlex/




6.2 OnpeneneHue onpeaeIeHHOro HHTeTpaia 2 8 [IK-9 OIIK- | JII.1 0
Kak Ipejiesia MHTErpaJbHON CYMMBI. 1 JI1.2J1
Teopema cymectBoBanus. OCHOBHbBIC 2.1
CBOIICTBA OIPEIEIICHHOTO HTETpaa. 2.2
HuTerpan ¢ nepeMeHHBIM BEPXHUM J12.3
npenenom. Popmyna Herotona-

JletiOnmma. Berancienne onpeaeneHHoro
HHTErpaja MeTOJI0M 3aMeHbI IePEeMEHHOH
U METOJIOM HHTETPUPOBAHHUS 1O
gacTsaM.HecoOCTBeHHBIC HHTETPAJTBI
nepBoro poja. ['eoMeTpuueckuii CMbICIT
OTIpeIeIEHHOT0 HHTErpaa u
HECOOCTBEHHOTI'0 UHTErpasia IepBOro
pona. /TIp/

6.3 M3yueHne TeopeTnyecKoro MaTepuana; 2 12 [IK-9 OIIK- | JI1.1 0
ITpopaboTka NpoiiIeHHBIX TEM pa3zena 1 JI1.2J1
JIeKIIMOHHOTO Kypca /Cp/ 2.1

2.2
2.3
Koxn HaunmenoBanue pasnesos u teM /Bu | Cemectp / | Yacos | Kommeren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHaTHsA/ Kype M aTypa | pchl | pakT.
Paznen 7. Juddepennuaibubie ypaBHe
-HUsl

7.1 Juddepernnanpubie ypaBHEHHS IEPBOTO 3 10 [IK-9 OIIK- | JI1.1 0
NOpsIKA: OCHOBHBIE IIOHATHS, 3a7a4a 1 JI1.2J1
Ko, oO1iiee 1 4aCTHOE PELICHHUS. 2.1
Teopema cymiecTBOBaHUS U 2.2
€MHCTBEHHOCTH penienus 3anauu Komm. JI12.3

Juddepenunanbueie ypaBHEHUs ©
pa3JIeNeHHBIMU U pa3IeloIUMUCS
nepeMeHHbIMU.JInHeitHbIe
nuddepeHnnanTbHbIE YPaBHEHUS IEPBOTO
MOpsIIKa U UX pelieHre Meronom .
Beprymmu. InddepeHnuansase
YPaBHEHHS BTO-POTO MOPSIKA: OCHOBHBIC
MOHATHSA, 3aga4ya Ko, obiiee u yacTHOe
peuienus. JInneitnbie
nuddepeHnnaTbHbIe YpaBHEHHUS BTOPOTO
MOpPsIIKa ¥ OCHOBHBIE CBOMCTBA UX
peuieHuil. Pemenue TMHENHBIX
nuddepeHnInaTbHBIX YpaBHEHUH BTOPOTO
TOPSIIKA C TIOCTOSTHHBIMH
Kod(ppuLreHTaMU. Y paBHEHUS CO
CIIEIIUAJILHOM MpaBoii yacThio. Meron
Jlarparxa BapHaIllH IIPON3BOIBHBIX
MIOCTOSHHBIX. [IprMeHeHHe pAaoB K
MPUOIMKEHHOMY PEIIEHUIO
muddepeHnnanbHEIX ypaBHeHUH /JIex/




7.2 Juddepennuansable ypaBHEHHS IEPBOTO 3 18 IK-9 OIIK- | JIIL.1 0
TIOPSIJIKA: OCHOBHBIE IMOHSTHS, 3a7a4a 1 JI1.2J1
Komm, oOree n 9acTHOE pemieHus. 2.1
Teopema cymiecTBOBaHUS U 2.2
€IMHCTBEHHOCTH pelleHus 3aaaun Komu. J12.3
JuddepeHnnanbHbie ypaBHEHUS C
pa3/ieNleHHBIMH 1 Pa3AeIIOINMHUCS
nepeMeHHbIMU. JInHelHbIe
muddepeHIranbHble ypaBHEHUS IEPBOTO
TopsiIKa U MX pernreHne meroaom U.

Beprymmu. Inddepennuansase
ypaBHEHHUSI BTOPOTO MOPSAKA: OCHOBHBIE
moHsATHSA, 3aga4a Komm, obmiee u 4yacTHOE
peuenus. JIunelnsie
nuddepeHnnaTbHbIe YPaBHEHUS] BTOPOTO
MOpsiAKa ¥ OCHOBHBIE CBOMCTBA UX
peuienuii. Perienne nuHeHHBIX
nuddepeHnnaTbHEIX YpaBHEHHH BTOPOTO
MopsiAKa ¢ TOCTOSTHHBIMU

KO3 punreHTaMu. Y paBHEHHUS CO
CIIEIIMAJIbHOM MpaBoi YacThio. Meron
Jlarpan)ka Bapualuy MPOU3BOIBHBIX
NMOCTOSHHBIX. [IpuMeHeHue psAaoB K
MIPUOIIMKCHHOMY PEIICHUIO
nuddepeHnmanbHEIX ypaBHeHui /T1p/

7.3 M3yueHne TeopeTnyecKkoro Marepuana; 3 3 [IK-9 OIIK- | JII.1 0
IIpopaboTka NpoHeHHBIX TEM pazaena 1 JI1.2J1
JIEKIIMOHHOTO Kypca /Cp/ 2.1

2.2
J12.3
Koz HanmenoBanue pasnenos u tem /Bu | Cemectp / | Yacos | Kommeren- | JIutep | Pecy | Hate | IIpumeuanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.
Paznen 8. @yHKIMH HECKOJIBKUX
nepeMeHHbIX

8.1 OcHOBHBIE TIOHATHS O QYHKIHUAX IBYX, 3 10 [IK-9 OIIK- | JII.1 0
Tpex 1 OOJBLIEro Yrcia NepeMeHHbIX. 1 JI1.2J1
IIpenen 1 HeMPEPBIBHOCTH (DYHKIHHA ABYX 2.1
nepeMeHHbIX. CBOWCTBA (DYHKITHH, 122
HENPEPHIBHBIX B 3aMKHYTOI J12.3

orpaHuyYeHHoi obmactu. YacTHble
NIPUPALLECHNS U YAaCTHbIE IPOU3BOJHBIC.
ITonHoe npupaleHue 1 MOJIHbIN
muddepenunan. IIpousBoanas mo
HaIpaBJieHUI0. [ paueHT (QyHKIHH, eTo
¢uzndeckuii cmpics. YacTHbIe
IIPOU3BOIHBIE BBICIINX

MOPSIIKOB. DKCTPEMYM (DYHKIIMHU JIBYX
IIepEeMEHHBIX, HEOOXOANMBIE U
JIOCTAaTOYHBIE YCIOBUS IKCTPEMYMa.
VYcnoBHbI akcTpeMyM. MeTon
MHOXxuTeneit Jlarpanxka.JIBoriHo#
HHTETpal U €ro cBoiicTa. CBeneHNe
KpPaTHOTO MHTErpalia K M0-BTOPHOMY.
3aMeHa epeMEeHHbIX B KPaTHOM
unTerpane.KpuBonuneitnslii uarerpan I-
ro u II-ro pona.I'eomerpuueckue u
(bu3MYECKUE MPUITOKEHUS KPATHBIX
HHTETpasoB. /JIex/




8.2 OCHOBHBIE IOHATHA O (DYHKIHUAX ABYX, 3 16 IK-9 OIIK- | JIIL.1 0
TpeX U OOJBILIETro YUCiia MepEeMEHHBIX. 1 JI1.2J1
[Ipexen n HEMPePHIBHOCTE (QDYHKIHIH IBYX 2.1
nepeMeHHbIX. CBOWCTBA (DYHKITHH, 122
HENpepbIBHBIX B 3aMKHYTOH J12.3
orpaHudeHHOl oomacTn.HacTHbIE
MIPUPAIIEHAS ¥ YaCTHBIE TIPON3BOIHEIE.

ITonHoe npupaliieHue U MOJIHbIN
muddepennuan. [IpousBoaHas mo
HaIpaBJiIeHU0. [ paiueHT (QyHKINH, eTo
¢uzndeckuii cmpics. YacTHbie
MIPOU3BOIHBIE BBICIINX

MTOPSITKOB. DKCTPEMYM (YHKIIHHU JIBYX
IIepEeMEHHBIX, HEOOXOANMBIE U
JOCTATOYHBIE YCIIOBUS SKCTPEMyMa.
YcnoBHbI 9kcTpeMyM. MeTon
MHOxuteneit Jlarpanxka. J[BoitHoi
HHTErpaj U ero ceoiictea. CBeneHue
KpaTHOTO MHTErpaja K 0-BTOPHOMY.
3amMeHa [epeMEHHBIX B KPaTHOM
unTerpane.KpuBonuneitnslii unrerpan I-
ro u II-ro pona.I'eomerpuueckue u
(bu3MYECKHE MPUIOKEHUS KPATHBIX
nHTerpanos. /I1p/

8.3 M3yueHne TeopeTHyecKoro Mareprana; 3 4 [IK-9 OIIK- | JI1.1 0
ITpopaboTka NpoiICHHBIX TEM pa3zaena 1 JI1.271
JekuuoHHoro Kypcea /Cp/ 2.1

2.2
J12.3
Koxn HaumenoBanmue pasnesios u tem /Bug | Cemecrp / | Hacos | Komneren- | Jlurep | Pecy | Hure | IIpumeuyanue
3aHATHS 3aHaTHs/ Kvype M1 aTypa | pcbl | pakT.
Paznen 9. Paast

9.1 OcHoBHbIe TIOHATHA. CXOUMOCTD 3 8 [IK-9 OIIK- | JI1.1 0
TeOMETPUYECKOro psijia u pana Jupu-xie. 1 JI1.2J1
PacxonuMocTs rapMOHHUYECKOTO psifa. 2.1
OCHOBHBIE CBOMCTBA CXOISIIUXCS 2.2
psnoB.JlocTaTOYHBIEC TPU3HAKU 23

CXOIMMOCTH 3HAKOITOJIOKUATEIBHBIX
PSIOB: ABA MIPHU3HAKA CPABHEHUS PS/IOB,
npusHak JanamOepa. [Ipusnak JleiiGHuna
CXOAMMOCTH 3HAKOYEPEAYIOIErocs psiia
1 €To cIeCTBHE 00 OIIeHKE OCTaTKa psa.
[onsarue 06 abCOMOTHON U YCIOBHOM
CXOMMOCTH 3HAKOIIEPEMEHHBIX PSIOB.
[Ipn3HaK abCOTIOTHON CXOMMOCTH
Hanambepa. @yHKIIMOHAIBHBIE PSIBL.
Ob6nactpb cxoaumoctu. [IpusHak
Beitepmrpacca. CBoiicTBa paBHOMEpPHO
CXOJIAIIUXCS PSJOB: MOWICHHOE
nuddepeHnupoBaHue 1
uHTerpupoBanue.CTeNeHHbIE PSIIbL:
OCHOBHBIE MTOHSTHS, HHTEPBAI M PAIHyC
CXOJMMOCTH CTEIEHHOTO psiaa. Teopema
AoGens. CBolicTBa CXOISIIIUXCS
Paznoxenue B psg MakiiopeHa OCHOBHBIX
3JIEMEHTAPHBIX (PYHKIMH.CTETIEHHBIX
psnoB. PansiTeinopa u MakiopeHna.
VYpaBHEeHHs MaTeMaTH4YECKON

¢msuxn. /Jlex/




9.2

OcHoBHbIe TOHATHA. CXOAUMOCTD
TeOMETPUUECKOro psiia u psina Jupu-xime.
PacxonuMocTs rapMOHHUYECKOTO psifa.
OcHOBHBIE CBOWCTBA CXOJAIIMXCS PSJIOB.
JlocTaTo4Hble TPU3HAKU CXOTUMOCTH
3HAKOIIOJIOKUTEJIBHBIX PSIIOB: 1Ba
MIpU3HAKA CPABHEHHS PSIJIOB, TIPU3HAK
Hanamb6epa. [Ipu3nax Jleiibruma
CXOAMMOCTH 3HaKOYepeayIoIerocs psaa
1 €0 CIeICTBHE 00 OIICHKE OCTaTKa psja.
[onsaTne 06 aOCOMOTHOMN U YCIOBHOM
CXOJNMOCTH 3HAKOTIEPEMEHHBIX PSIOB.
IIpu3Hak abCONIOTHOM CXOAUMOCTH
Janambepa. OyHKIIMOHATBHBIE PSIJIBL.
O6mnacts cxoxumoctu. ITpu3Hax
Beiiepmirpacca. CBoiicTBa paBHOMEpPHO
CXOJISIIIMXCS PSJIOB: TOYJICHHOE
nuddepeHnpoBanue u
uHTerpupoBanue. CTeNeHHbIE PSIIbL:
OCHOBHBIE [TOHATUS, UHTEPBAI U pajnyc
CXOJUMOCTH CTeneHHoro psaa. Teopema
Abens. CBOHCTBa CXOASIINXCS
CTeTeHHBbIX psiioB. Paner Teitnopa u
Maknopena. Paznoxenue B psiz
MaxiopeHa OCHOBHBIX AJIEMEHTaPHBIX
(yHKUMN. Y paBHEHUS] MaTEMaTUIECKOH
¢usukn. /Tlp/

ITK-9 OIIK-
1

J1.1
JI1.2J1
2.1
122
2.3

9.3

H3ydeHne TeopeTHUECKOro MaTepHuaa;
IIpopaboTka NpOIICHHEIX TEM pa3zena
JeKIHOHHOTro Kypca /Cp/

ITK-9 OIIK-
1

J1.1
JI1.2J1
2.1
2.2
2.3

Kon
3aHATHS

HaumeHnoBaHue pa3/iesoB U TeM /BUJ
3aHsaTHsA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbI

Hnre
PAKT.

IIpumeuanue

Paznen 10. @yHkuuu KOMIJIEKCHOM
nepeMeHHOil

10.1

IonsTHE M TeOMETPUYECKUI CMBICIT
(YHKITIH KOMIUICKCHOH TIEPEMEHHOH.
OTto0pakeHue TUHUN U 00IacTeH.
OnemeHTapHble GyHKIMH KOMIUIEKCHOM
nepeMeHHOI. [Ipenen u HenpepbIBHOCTH
¢yukun. OnpeneneHne MPON3BOAHOM,
HEOOXOAUMBIE U JOCTATOUHBIE YCIOBHS
muddepermupyemoctH (yenopus Komrm-
Pumana) GyHKIMN KOMITTIEKCHOH ITe-
peMeHHOH. AHaNUTHYeCKUE (QYHKITHH.
T'eomeTpudecknii CMBICT MOITYJISI U
aprymenTa rnpousBogHou. [lonsarue
xoH(popMHOTO 0TOOpaXkeHus. MIHTerpan ot
(GYHKIMH KOMIUICKCHOW IIEPEMEHHOM, ero
CBOMCTBA M BbluucieHne. OCHOBHas
teopeMa Kommm 1711 01HOCBSA3HOM 1
MHOT'OCBS3HOU oOnacTei. Beraucnenne
HHTETpalla OT AaHAIUTHYECKOH (YHKIUH.
Oco06sb1e Toukn GyHKINH. Beraer
¢yHKIMH B 0c000H Touke. Berancnenue
BBIUETOB B nostocax ¢pyHkuund. OcHoBHAs
teopema Komm o Beraetax. Ilpunoxenus
BBIYETOB. /JIex/

12

ITK-9 OIIK-
1

J1.1
JI1.2J1
2.1
2.2
J2.3




10.2 IlonATue ¥ reoMeTpUUYECKUl CMBICTT 4 10 [ IIK-9 OIIK- | JI1.1 0
(GYHKIMH KOMIUICKCHOM TIEPEeMEHHOM. 1 JI1.2J1
OTtoOpaxkeHue TUHAN U 00IacTei. 2.1
OnemeHTapHbIe QYHKIIMN KOMITIEKCHON 122
nepeMeHHOi. [Ipenen u HenmpepbIBHOCTD J12.3
¢byskpn. OnpeneneHre MPO3BOIHON,

HEOOXOANMBIE U TOCTATOYHBIEC YCIOBHS
nuddepernupyemoctu (ycnosus Komu-
Pumana) GyHKIIMM KOMITJIEKCHOM T1e-
pEMEHHOH. AHAUTHYECKUE (QYHKITHH.
I'eomeTpryeckuii CMBICT MOIYJISL U
aprymesra npousBogHoi. Ilousarue
koH(popMHOTO 0TOOpakeHus. IHTerpan oT
(YHKIIH KOMIUIEKCHOH TIepEMEHHOH, eTo
cBOIcTBa 1 BeraucieHne. OCHOBHAs
teopema Koy 11st 0IHOCBSA3HOM U
MHOTOCBSI3HOU 00JacTed. Berancnenne
HHTErpaja OT aHAINTHYECKOH (QYHKITHH.
Oco0ple Touku (pyHKunU. Boruer
¢yHKIMH B 0c000H Touke. Beruncienue
BBIYETOB B IoJifocax (yHKIH. OCHOBHAS
teopema Koy o Beruerax. [lpunoxkenus
BbIueTOB. /I1p/

10.3 M3yueHne TeopeTHYecKoro Marepraa; 4 3 [TK-9 OIIK- | JI1.1 0
[IpopaboTka MpoiIeHHBIX TEM pa3zaena 1 JI1.2J1
JeKIMOHHOTO Kypca /Cp/ 2.1

2.2
J12.3
Kon HaunmenoBanue pa3ienoB u teMm /Bug | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | IIpumeuanue
3aHATUSA 3aHATus/ Kypc 197004 aTypa | pChl | paKT.
Pazges 11. OnepannoHHoe ucyucjieHne

11.1 IIpeobpazoBanue Jlamnaca. OpuruHan u 4 4 [IK-9 OIIK- | JI1.1 0
n3o0pakeHue. TeopeMa CyIIecTBO-BaHHS 1 JI1.2J1
nzobpaxenus. CBoiicTBa 2.1
npeodpazoBanus Jlamnaca: J12.2
OJIHOPOJHOCTbH, Al TUTUBHOCTb, J2.3

nuHeiHocTh. TeopeMa 3ana3pIBaHus.
Teopema cmereHns B U300paskeHHH.
JuddepernupoBanre OpurnHaia.
Juddepernupopanne H300paxeHs.
MHTrerpupoBanue opuruHania.
OrnpeneneHne U CBOMCTBA CBEPTKHU
(byHKIWH, n300pakeHne CBEPTKA
opurunanos. ®opmyisl Jroamerns.
Tabnuia OpUrMHANOB M UX U300paXKEHUH.
Haxoxxnenne opurunana no
HM300paKEHHIO C TIOMOIIBIO TAOIHUIIBI 1
CBOMCTB npeoOpazoBanus Jlamnaca.
HaxoxeHne opUruHanos ¢ MOMOLIbIO
Teopuu BEIYETOB. /JIex/




11.2 IIpeobpa3zoBanue Jlamnaca. Opurusan u 4 16 IK-9 OIIK- | JIIL.1 0
n3o0paxxeHue. TeopeMa CyIecTBO-BaHUS 1 JI1.2J1
n3o0paxenus. CBoicTBa 2.1
npeoOpazoBanus Jlamnaca: 2.2
OTHOPOAHOCTb, aIJUTUBHOCTb, J12.3
muHenHocTh. TeopeMa 3ama3pIBaHusl.

Teopema cMmemeHus B H300paKeHHUH.
Juddepernupopanre opurnHaia.
HuddeperunpoBanue n300paxeHus.
VHTerpupoBanne opurnHaia.
OnpeneneHue U CBOWCTBA CBEPTKU
($yHKUMi, n300paskeHne CBEPTKU
opuruHanoB. ®opmynsl J{roamens.
Tabnuia OpUrHHAIOB M UX H300paKESHUMH.
Haxoxxnenue opurunana no
HM300pakeHHIO C IOMOIIBIO TaOIUIIBI U
CBOHCTB IpeoOpaszoBanust Jlammaca.
Haxoxeane OpUriHanoB ¢ IIOMOIIBIO
TeopHuH BeIUeTOB. /I1p/

11.3 N3ydenue TeopeTUIECKOro MaTepuana; 4 4 [K-9 OIIK- | JII.1 0
IIpopaboTka MPOWICHHBIX TEM pa3eiia 1 JI1.2J1
JeKIIMOHHOTO Kypca /Cp/ 2.1

2.2
J12.3
Kon HaunmenoBanue pa3ienoB u tem /Bug | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ipumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Pazpen 12. DnemeHThI TeOpUH
BEPOATHOCTEH M MaTeMAaTH4eCKOI
CTATHCTUKH

12.1 DNEeMEHTHI TEOPUH BEPOSTHOCTEH. 4 12 [IK-9 OIIK- | JI1.1 0
OCHOBHBIE IOHATHSA U OIPEACICHUS. 1 JI1.2J1
BazoBble TeopeMbl. DJIeMEHTHI 2.1
MaTeMaTu4eckoil craTucTuku. OCHOBHbIE 2.2
NOHATHUSA U onpenenenus. [Ipakruyeckoe J12.3
IIPUMEHEHHE METOJ0B MaTeMaTHIeCcKon
CTaTHCTUKU JJIs IPOBEICHUS
nccnenoBanus. /Jlex/

12.2 DJEeMEHTBI TEOPUU BEPOSTHOCTEH. 4 16 IIK-9 OIIK- | JI1.1 0
OCHOBHBIE IOHATHSA U ONPEACICHUS. 1 JI1.271
BazoBeie TeOpeMbl. DJIeMEHTHI 2.1
MaTeMaTu4eckoil craTucTuku. OCHOBHbIE 2.2
NoHATHUSA U onpenenenus. [Ipakruyeckoe J12.3
MIPUMEHEHHE METOJ0B MaTeMaTH4ecKon
CTaTUCTUKU JIJIsI IPOBEICHUS
uccnenosanus. /TIp/

12.3 M3yueHne TeopeTHyecKoro Marepmaa; 4 4 [TIK-9 OIIK- | JI1.1 0
ITpopaboTka NpoiICHHBIX TEM pa3zaena 1 JI1.271
JeKuuoHHOro Kypca /Cp/ 2.1

2.2
2.3

4.1 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

Komannnas pabora

IIpobnemHoOe 00yUeHME

Jlekuus-guanor

Bebunaps! 1 BuICOKOH(EpEeHIUH

Keiic-ananus

ITpoexTHas pabora

5. KOMILVIEKT OIEHOYHbIX CPEJCTB

5.1. KoMnieKT OLIeHOYHBIX CPeICTB

Kommiekt OLCHOYHBIX CPCACTB IO JUCHUIIIINHE, COCTO}IHIPIIZ 13 MaTEpUaJIOB JId TCKYILIETO KOHTPOJIA U MPOBEACHUSA
HpOMC)KyTO'{HOfI aTTeCTalluu 06yqa10m1/1xc;1, BKJIIOYas MOpAAO0K IMPOBEACHUA HpOMe)KyTO‘IHOﬁ arTeécTaluu, CUCTEMY OLICHUBAaHUA
PC3yJIbTATOB HpOMe)KyTOFIHOﬁ aTTCCTAalu U KPUTCPUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JHUCHUILINHBI.




6. YHAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCIUIIJIMHBI (MOAY.JIS)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTENH W3narenscTBO, rof On.agpec
JI1.1 |Kysnenos b. T. MaremaTuka: yaeOHHK Mocksa: IOuuTH, https://biblioclub.ru/in
2015 dex.php?
page=book&id=11471
7
JI1.2 | banmuu K. B., bannun | Kpatkuii kypc BbICIIel MaTeMaTHKH: YISOHUK Mocksa: JlamkoB u https://biblioclub.ru/in
@. K., Ixeddans B. K°, 2020 dex.php?
., Makpunenko E. page=book&id=57317
JI., PykocyeB A. B. 1
6.1.2. JlonoTHUTEJILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENN WznarenscTBo, rof On.agpec
JI2.1 | Uxpsauukos B. U., [IpakTHKyM IO BBICIIEH MaTeMaTHKE: HoBocubupck: https://biblioclub.ru/in
IIBapu 3. b. MHTETpaJIbHOE NCUYHUCIeHHE (DYHKIMN OXHON HoBocnbupckmii dex.php?
nepeMeHHOH. OOGBIKHOBEHHBIE roCy1apCTBEHHbII page=book&id=22860
JuddepeHnnaIbHbIe ypaBHEHUS: yueOHoe TEXHUYECKHUI 7
nocobue yHuBepcureT, 2010
JI2.2 [T'myxosa O. 1O. COOpHUK 3aJaHUH 1O 3JIeMEHTaM BBICIICH Kewmepogo: http://biblioclub.ru/ind
MaTEMAaTUKU Kemeposckuii ex.php?
roCyAapCTBEHHBIN page=book&id=23251
yHuBepcurert, 2012 0
JI2.3 |Tasmzoma H. H., [Ipenensl GyHKINU OTHON MEPEMEHHOM: Kazanp: Kazanckuit https://biblioclub.ru/in
Huxonosa H. B., yuaebHOe mocobue Hay4yHO- dex.php?
HuxonoBa I'. A. HUCCIIEA0BATEIbCKUN page=book&id=42870
TEXHOJIOTHYECKHI 4
YHHUBEPCHUTET
(KHUTY), 2014
6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 IlepevyeHb MH(OPMALIMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | KoncynpTant-mioc
6.3.2.2 | EnnHOE OKHO mocTyma K HHPOPMaHOHHEIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY.JIS)
Ayn. Ne Hasuauenne OcHalleHue
VYueOHas AyIUTOPHS TUTS
IIPOBEICHUS 3aHATHI | YueOHBIE MecTa, OOOpyIOBaHHBIE ONOYHOW MeOETbI0 C PACHONIOKCHHEM
JEKIMOHHOTO M CeMHHApCKoro | amdpurearpoMm. Pabodyee MecTo mpenonasarelisi B COCTaBe CTOJ, CTYJ, TyMoOa,
301 THIA, KypCOBOTO IPOCKTHPOBAHUS | TPMOYHKA, KOMIIBIOTEp IpENojaBaTeldss C  JOCTYIIOM B  HHTEPHET,
(BBITTONIHEHUST KYPCOBBIX ~ padoT), | MHTEpakTHBHAsA  JOCKa C  IMPOEKTOPOM.  MOTOPH30BAaHHBIH  SKpaH.
IrPYNNOBBIX M UHAUBUAYyalbHBIX | [loToMOuHBIE mOBOpOTHBIE  Kamepbl. JlokymeHT-kamepa. HactonbHbli
KOHCYJIBTAIHH, TEeKy1ero | MUKpoGoH. 3ByKoBas cucTeMa. MapkepHas 1ocKa.
KOHTPOJISL H IPOMEKYTOTHOM
VueOHas aAyIUTOPHS JUIs
[IPOBECHUS 3aHATUI
VYueOusle MecTa (CTOMNBI M CTYNBs). Pabodee MecTo mpemoaaBaTelst B COCTaBe
JEKIHOHHOTO W CEMHHApPCKOTo
cron, crynm, Tymba, TpubyHka. TpanchopMmupyemas — Imeperopojxa.
THIAa, KypCOBOTO IPOCKTHPOBAHUS .
KoMmmnbloTep mnpemonasarenss ¢ JOCTYIOM B HWHTEPHET, HHTEPAKTHBHBIN
426 (BBIIONTHEHUST  KYPCOBBIX ~ paborT), N . N
IIPOEKTOP C MAarHWTHO-MapKepHOH JOCKOH. MOTOPH30BaHHBIM 53KpaH C
TPYNIIOBBIX M MHAWBHAYaJIbHBIX
N IOTOJIOUHBIM ~ npoekTopoM. IloTomounas  kamepa. JloKyMeHT-Kamepa.
KOHCYJIbTaIHH, TEKyIIero .
., | HacTonbHslil MukpodoH. 3BykoBas cuctema. MapkepHas J0CKa.
KOHTPONIII W IPOMEKYTOYHOH
ATTECTAlNH.



https://biblioclub.ru/index.php?page=book&id=114717
https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=228607
http://biblioclub.ru/index.php?page=book&id=232510
https://biblioclub.ru/index.php?page=book&id=428704

VYueOHas ayJIuTOpHs Juist
EEEEESEZP;?O u ceMHHZ?)}::E)T(/)I VYuebHble MecTa (CTOJbI U cTynbs). Pabodee MecTo mpernosgaBaTeis B cOCTaBe
cToi, cTyn, TymOa. KommproTep mpemomaBaTens C IOCTYIIOM B HHTEpHET,

225 Tima, Kypeosoro HpoeKTHpOBgHm HMHTEPaKTUBHBIH IIPOEKTOP [¢ MarHUTHO-MapKepHOU JIOCKOH.

g;?ggg::;ﬂﬂn Kyﬁ;;f;j;[y:;u?;l’ MoTtopu30BaHHbIN 3KpaH C NOTONIOYHBIM TPOEKTOPOM. IToTonounas kamepa.

o Hoxymenr-kamepa. HactoneHbli MUKpO(OH. 3ByKOBast CHCTEMA.

KOHCYJIbTaIUH, TEKyIIEero

KOHTPOJISL U IPOMEKYTOYHOM

VYueOHas AyIUTOPHS JUTS

ggﬁiﬁiiﬁio u CeMMHZ?)IZT(T(;I;I"I; VYuebHble MecTa (CTOJBI U cTynbs). Pabodee MecTo mpenopaBaTess B COCTaBe

cToxn, cTyn, TymOa. KommbroTep mpemomaBaTens C JOCTYIIOM B HHTEPHET,

225 Thna, Kypeosoro HpoeKTHpOBgHm HMHTEPAKTUBHBIN TIPOEKTOP c MarHMTHO-MapKepHOU JIOCKOM.

g;?gggg:;ﬂﬂn Kylf; ;gxzﬂy;;ﬁ;;z; MoTOpu30BaHHBI JKpaH C MOTONOYHEIM TPOSKTOPOM. Iloronounast xamepa.

o JoxymenT-kamepa. HacTonpHEI MUKPOGOH. 3ByKOBast CHCTEMA.

KOHCYJIbTaIHH, TEKyIIEero

KOHTPOJISL H IPOMEKYTOUHOM

VYueOHas AyIUTOPHSA JUIS

TPOBE/ACHIA SAVITH | vy GHbie MecTa (cromsl m cTynbs). Pabodyee MecTo mpenoaBaTens B COCTaBe

JICKLHOHIOro I COMHHApCKOro cToxn, cTyn, TymbOa. KommbroTep mpemomaBaTens ¢ JOCTYIIOM B HHTEPHET,
228 Tura, KypeoBoro HpOCKTHp 0132611-11/15[ nHTepakTuBHass LCD-naHenb. MOTOpPH30BaHHBIH SKpaH C IOTOJIOYHBIM

(BIIOMHEHIS  KyPCOBBIX pabor), npoekropoM. Ilotonounas  kamepa. Jloxkymenrt-kamepa. HactonbHbIi

[PYHIOBBIX M HHAHBHYATBHbIX MHUKpo(doH. 3ByKOBasi cHCTEMA.

KOHCYJIbTaIHH, TEKYIIEro

KOHTPOJISL © IPOMEKYTOTHOH

8. METOJMYECKHUE YKA3ZAHUA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHUIIJIMHBI (MOAY JISA)

Metonuyeckue yka3aHus [T 00y4aIOIMXCs 10 OCBOCHHUIO AUCLUIIINHEL:

1. zydenne pabodeli mporpaMMbl JUCIUTIIHHEL.

2. IlocenieHne U KOHCIIEKTUPOBAHUE JICKLIUH.

3. O6s3aTenbHast HOATOTOBKA K MPAKTHUECKUM 3aHATHSIM.

4. V3y4eHre OCHOBHOM M TONIOJHUTEIBHON JINTEPaTyphl, HHTEPHET-HCTOYHNKOB.
5. BeimonmHeHNE BCEX BUIOB CAMOCTOSTEIIFHOM paOoTHI.

D¢ dexTrBHOE OCBOCHUE NUCLHUIUINHEI IIPEATIONAracT peryysipHoe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BBHIIOJIHEHUE
TUTAaHA CAMOCTOSATEIFHON PabOTHI B IIOTHOM 00BhEeMe 1 MPOXOXKICHHUE aTTECTAIlNN B COOTBETCTBHIH C KaJIEHAAPHBIM YUeOHBIM
rpauKOM.

CTyzneHTy PeKOMEHIyeTCsl 03HAKOMHTBCS CO CIIMCKOM OCHOBHOM M JIOTIOJHUTENBHOM JnTeparypbl.JlocTyl K HHPOPMAITMOHHBIM
pecypcaM OMOIMOTEKH 1 HH(POPMAIIMOHHO-CIIPABOYHBIM CHCTeMaM ceTH "VHTepHeT" OpraH30BaH B YUTAIEHOM 3ajIe ONOIHOTEKN
co crarmoHapHsIX [I19BM, mu6o ¢ muaroro II9BM (HOyTOYyKa, IIIAHIIETHOTO KOMITBIOTEPA FIIH HHOTO MOOMIIEHOTO YCTPOIicTBa)
HOCPECTBOM OECIIPOBOIHOIO JOCTYIIA IPU aKTHBALMK MHANBUAYAIBHOH Y4ETHON 3aIHCH.

[Tonp3oBaHNEe HHPOPMALIMOHHBIMHI PECYPCaMH PaCIIUPSIET BO3SMOXHOCTH OCBOCHHS TEOPETHIECKOT0 Kypca, BBITOJIHEHUS
CaMOCTOSITENEHOH PadoOTHI.

3aI[aHI/I$I 1 MCTOANYCCKUEC YKa3aHUA K BBIIIOJHCHUIO MPAKTUYCCKUX pa6OT,HpC,I[CTaBJ'ICHLI B YMK JUCIHUITIIIMHBI U COCTABJICHBI B
COTBCTCTBHH C pa60qel71 HpOl"paMMOfI JUCHUTIIIMHBI Bricmras matemaTtnka. HpaKTI/IquKI/IC pa6OTI)I HMCIOT LCJIBIO IO
PYKOBOACTBOM IPETIOAABATEIIA HA TPAKTUKE 3aKPCTIIICHUE, TTOJTYYCHHBIX HA JICKOUAX, TCOPETUICCKUX 3HAHHM.

Mertoandeckue PEKOMCHOAUHN K OpraHU3alllii 1 BBIIIOJTHCHUIO CaMOCTOSATEIbLHON pa6OTLI OpeaCTaBJICHBI B YMK mHCHUILUIHHEL 1
COCTAaBJICHBI B COOTBECTCTBUU C pa60qel71 HpOI‘paMMOfI JIHMCUHILINHEI BEICITas MaTemMaTHka.

CamocTosTeabHas pa60Ta CTYACHTOB BKIIOYACT U3YYCHUEC TCOPECTUUCCKOIO KypCa U MOATOTOBKY K IMPAKTUICCKUM 3aHATUAM,
BBITNIOJTHEHHUE JOMAIIHETO 3aJaHus, IIOATIOTOBKAa K KOHTPOJIbHBIM pa60TaM, 3K3aMeHaM. HacTosiue MeToaudyeckue PEKOMCHOAUHN K
OpraHu3anuy 1 BBIIIOJTHCHUIO CaMOCTOATEIBLHON pa6OTLI OTHOCATCSA K BULY yqe6H0i'1 pa6OTLI «I/IsyquI/Ie TCOPETHUYCCKOI'0O Kypca U
IMOATOTOBKA K DK3aMEHY». CamMocTosTeNTbHas pa60Ta CTYACHTOB TAKX€ BKIIFOYA€T BCC BUJIBI TeKymeﬁ aTTCCTaluu.

MeTtoandeckne peKOMEHIAINH 110 OPTraHU3aluK 00pa30BaTEILHOTO Mpoliecca s 00yUSHHs UHBAIUIOB U JIUI C OTPpaHHYCHHBIMH
BO3MOXHOCTSIMH 3JIOPOBBSI.

IIpu HEOOXOMUMOCTH MPOrpaMMa AUCHUTLTUHBI MOXKET OBITh aIalTHPOBaHa ISt HHKITIO3UBHOTO 00yUEHHSI MHBAUIOB U JIUI] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMH 3J0POBBS C Y4ETOM OCOOCHHOCTEH MX MCUXO(MH3MISCKOTO PA3BUTHS, HHIUBHIYITBHBIX
BO3MOKHOCTEH U HEOOXOAUMBIX CIICIIHATBHBIX YCIOBUI UX 00yUCHMS.

[Ipu HaNM4MK B TPyTIIE CTYACHTOB C OTPaHHYSHHBIMHA BO3MOKHOCTSIMHU 370POBbSI BO3MOXHO HCIIONIF30BAThH a/IalITHBHEIC
TEXHOJIOTHUH.

JIJig CTYZICHTOB C OIpaHHYEHHBIM CIYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHYSCKIX MAaTEPHAIOB (KaPTOYKH, PUCYHKH, IIICEMEHHOE OTIMCaHUe, CXEMBI U T.I1.) KaK
MOMOIIb JIJIsl TIOHUMAHHS U PEIIEHHsI TOCTAaBICHHON 3a/1a4H;

- HCTIOJIb30BaHHUE BHICOMATEPHAIOB, KOTOPHIC Jal0T BO3MOKHOCTH MOHATH TEMY 3aHSTHS M OCYLIECTBUTh KOMMYHHUKATHBHBIC
JICHCTBHUS;

- BBITIOJTHEHHE MIPOSKTHBIX 33/IaHUH IT0 U3y9aeMbIM TEMaM.




JList CTYICHTOB C OTPaHUYCHHBIM 3PCHHEM:

- UCTIOJTb30BaHNe (DHIBMOB C BO3MOMKHOCTBIO BOCIIPUSITHSI Ha CIyX JaBaeMOM B HUX HH(OPMALIMH TSI IOCIEYIOMIETO ee
00CYyKIeHUS;

- UCTIOJIb30BaHKE ayTHOMATEPHAIIOB II0 H3y4aeMbIM TEMaM, UMEIOIIUMCS Ha Kadepe;

- UHJMBHyaJIbHOE OOIIEHHUE C MPEMOoaBaTelieM M0 H3y4aeMOMy MaTepHaiy;

- TBOPYECKHE 3a[[aHUsI 10 N3y9IaeMbIM TEMaM HJIH 10 JINYHOMY YKEJIAHUIO C yYETOM HHTEPECOB 00y4YaeMoro.
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