MHHHCTERPCTBO HAVKM M BLICLIEIO OFPA30OBAHHKA POCCHHCKOH ®FEJIEPALIMN

GOEJIEPAJIBHOE TOCYIAPCTBEHHOE BIOJKETHOE
OBPA30OBATEJLHOE YUPEXJ[EHHE
RBBICIITETO OGPA30BAIIMII

"BPATCKNH I'OCY/IAPCTBEHIBIA YHUBEPCHUTET"

VTBEPIKJIAIO

:Flpopexrop 1o ry’qe(n—mffl paboTe

4 [ »
(4% E.N.JIykoBHHKOBA

PABOYASI IPOI'PAMMA JINCIIUIIJIHHBI
B1.0.06.01 Maremartuka

Jakperuiciia 3a kaoepoir  MundopmaTukn, MATCMATHKH H (PU3HKH

Yuebuslit man bz150302_22 MJLplx

15.03.02 Texnoiorn4yccKue MalIHHEL B 000pyoBatue

dopma obydenus  szaounas
O6uas tpy,loemxocts 10 3ET

BuIbl KOHTPOIIS Ha KYpcax:
Dkzamen 1, Konrpossnas pabora 1(3)

Paci

IpCACACHHAC HACOB JIMCHHIIIHHBI 110 KypcaM

1*\[ c 1
a1 HMroro

B sansaTuii VI Pl

Jekigy

[pufri
B

Hrofc

10 [0 (10 [10

cmnaSomdcad? 1! :
——HIOKYMEHTLIOAAUCAH
) "snEKTPOHHON ToAACHI0

YSCKHE
.

Korfaresdiduidr §64ces0087AD0FAOKTS85B \7heutsD

1
o 24 |24 |24 |2
3

Canf pimagiew Cvros Vinor Cepreesus | 327 | 327 | 327 | 337
encteuTened: ¢ 04.10.2021 no 04.10.2022 e
Yacht Ha KoHTpoak g 9 9 9

Hror

2400 e o] 250 10

Lot Valoperce 2044 T
7



Iporpammy cocraBuii(n): (% o
em.np., Enenvaiiosa [LB.;em.np., Kowwapexas O.C é;_ //] - LU
Padouas uporpamma JIMCIMILUINHLL

MaremaTuka

paspabotana B coorsercrrun ¢ PIOC:

Dejrepalbiblil rocy 1apeTBeHbit 00pa3oBATENBHEI CTAHAPT BRICHTIEr0 00pa3oBanus - HaKalaBpHAT 110
narpagsciaio nojrorosky 15.03.02 Texnonoruueckue Mamunel 1 obopyioanue (mpukas Murnodpuayku
Poceuu o1 09.08.2021 r. No 728)

CoCTarnena 1Ha OCHOBAHITH y‘qcﬁuoro I8 HE:

15.03.02 Texnonornueckne Mammimnl 1 000y 10BaHHE
YTBEPKICHHOro npukazoMm pexropa o1 08.02.2022 nporoko:x Ne 45,

Pabouas riporpamsa 0,100pena Ha 3ace/laHii KadepLl
Hudgopmarukn, MaTeMaTukn 1 Gu3HKH

[porokon or 12, CH 202271, Ne Ef_

Cpox neficTsiust nporpaMMel;  g& £ec LOFZE yur,

3ae. kadcepoi 1 'cpoxos J1.b.

L pesecenare.s MKOD

JOTEeHT, K.T.H., Bap,amsin M.A. /% A ﬂ/f//f/ of (482044

OTBeTCTBEIILIT 12 PEAHRATIHIO OE’[OI'[\,:W _//%‘1// = i

(iTo/mHe) (dUO)

o T
Hupekrop 6ubiniorexu gﬁ““? KQ&/A{”&@ .:/r.//c??
(mojnuch) (DbHO)

No peructpaumu j—\?‘j

(MEeTOJIMMECKHH OT7IeH)




BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay
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ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol
HNudopmaTukyn, MaTEeMaTHKU U (PU3UKH
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ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
HNudopmaTukn, MaTeMATHKHU U (PU3UKH

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026 . Ne
3as. xadenpoii 'opoxos J.b.



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | Llenpro U3y9YeHUs AUCIMIUINHEI ABISIETCS 3HAKOMCTBO O0YYAIOIUXCS C MECTOM U POJIBI0 MAaTEMaTHKU B COBPEMCHHOM
MHpe, MUPOBOIi KyJIbTYpe U HCTOPHH; (POPMHUPOBAHHE JINYHOCTH OOYUAIOIINXCS, Pa3BUTHE UX MHTEIUICKTA U
CIIOCOOHOCTEH K JIOTHYECKOMY U AJITOPUTMUYECKOMY MBINIIeHHI0.O0ydeHe OCHOBHBIM MaTEMAaTHYECKHM METOaM
IIpeciielyeT Lellb Pa3BUTHS CIIOCOOHOCTEH IPUMEHATH CUcTeMy (DyHIAMEHTAIBHBIX MAaTEMaTHIECKIX 3HAHUN JUIS
uaeHTUUKanUH, GOPMYIUPOBAHUS U PEIICHUS MPOoOJIeM B IMPeIMETHOI 00s1acTy, a TakXKe OCYIIECTBIATh MOUCK,
XpaHeHue, 00paboTKy 1 aHaIN3 MHPOPMALMHU U3 Pa3IMYHBIX HCTOYHUKOB M IIPEACTABIISATH €€ B COOTBETCTBYIOLIEM BUJIC.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | b1.0.06.01

2.1 | TpeGoBaHus K NpeBAPUTEIbHON MOATOTOBKe 00y4aloIerocs:

2.1.1 | Ancumruinaa MaTteMatuka 6a3supyeTcs Ha 3HAHUSX, HOTyYCHHBIX IPH HU3yYCHNH B CPeTHEH IIKOJIe OCHOBHBIX
00pa3oBaTeNbHBIX IPOTPAMM.

2.2 | JMCUMILUTMHBI ¥ MPAKTHKH, IJIsl KOTOPbIX OCBOEHHE JAHHOM THCHUNIHHBI (MOIYJs) HEOGX0IUMO KaK
npealecTByomee:

2.2.1 | Xumus

2.2.2 | TeopeTuueckasi MEXaHUKa

3. KOMOETEHIUHY OBYYAIOIETOCSI, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIATIIUHBI
(MOJY.JIST)

OIIK-1: Cnoco6eH NnpuMeHSATh ecCTeCTBEHHOHAYYHbIe H 001eHH:KeHePHbIe 3HAHNS, METO/AbI MATEMATHYECKOI0 AHAIN3A U
MOJeJIMPOBAHNS B NPodecCHOHATBHOM 1esITeJIbHOCTH;

Wnpukarop 1 |OIIK.1.1. OcymiecTBisieT pelieHre TUIOBBIX 3a/1a4 B IPOo(ecCcHo-HaIbHOM NeSTeIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIEHH-)KEHEPHBIX 3HAaHUH

B pe3yibTarte 0CBOeHHS JUCHMILUINHBI 00y4alolMiics 10/KeH

3.1 (3HaTh:

3.1.1 | METOAMKY pEIICHUS THIIOBBIX 33124 B IPO(ECCHOHAIBLHON JIEITEIBHOCTH HAa OCHOBE €CTECTBEHHOHAYYHBIX
OO0IeMHKEeHEePHBIX 3HAHHH.

3.2 | YMmeTh:

3.2.1 | pemiaTh TUMOBBIC 33724 MPOGECCUOHATIBHOM NESITEIHPHOCTH Ha OCHOBE €CTECTBEHHOHAYYHBIX U OOIIECHHKEHEPHBIX
3HAHWM.

3.3 | Bnagersn:

3.3.1 [ cmocobGamu peleHus TUMOBBIX 3a/1a4y NPO(GECCHOHATEHON JeATEIbHOCTH Ha OCHOBE €CTECTBCHHOHAYYHBIX U
OOIIeMHKEHEPHBIX 3HAHHH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOOY JIA)

Kon Bun HaumenoBanmue pasnesno u | Cemectp / | Yacos | Komneren- | Jluteparypa | Unrte | IIpumeuanue
3aHATHAL | 3aHATHSA Tem Kypc U PaKT.
Pazmen | Paspmed 1. DiieMeHTBI
JIMHEHHONH W BEKTOPHOM
ajredpbl
1.1 Jlex Matpuuel u 1 1 OIIK-1 JI1.1J12.2J13. 1 Jlexnus-
onpenenutenu. CUCTEMBbI 1JI3.3 6ecena, OITK
JUHEHHBIX anredpandeckux 212233 24 -1.1
ypaBHenuii (CJIAY)
1.2 Jlex Bexktopbt 1 1 OIIK-1 JI1.1J12.2J13. 0 OIIK-1.1
3
21223324
1.3 IIp JleiicTBus HaJ MaTpUIIAMH. 1 3 OIIK-1 JI1.1J12.2J13. 0,5 Pabora B
Brruncnenue onpenenureneii. 1J13.3 MaJbIxX
Pemenue CJIAY. Onepanuu 01223354 rpynmnax,
HaJ| BEKTOpaMu OIIK-1.1
1.4 KonTtp.pa | Beinmonnenne KOHTPONbHOM 1 15 OIIK-1 JI1.1J12.2J13. 0 OIIK-1.1
0. pabotsr 1 1J13.3
212233 54
1.5 Cp CamocrosiTenbHast paboTa Imo 1 60 OIIK-1 JIT.1J12.2J13. 0 OIIK-1.1
pasneny 1JI3.3
21223324




1.6 Ox3ameH | [loAroToBKa K dK3aMeHy 3 OIIK-1 JI1.1J12.2J13. 0 OIIK-1.1
1JI3.3
212233 54
Paznen | Pa3spmes 2. MaremaTnueckuii
aHaJau3
2.1 Jlex Oynkuyst. [Tpegen pyHKIUH. 2 OIIK-1 JI1.1 0 OIIK-1.1
IIpousBomHast QyHKIMH. JI1.2J12.2
J12.4713.2
JI3.3J13.6
21223324
2.2 Jlex HccnenoBanue GyHKIUi 1 OIIK-1 JI1.1 0 OIIK-1.1
JI1.2712.2
J12.4713.6
21223324
2.3 IIp Brruncnenue npeaenos. 4 OIIK-1 JI1.1 0,5 Pabora B
IIpousBonnas. MccnenoBanue JI1.2J12.2 MaJIbIxX
GbyHKIIH J12.4713.2 rpynmnax,
JI3.3 J13.6 OIIK-1.1
210223324
2.4 Jlex Heonpenenennsrii n 2 OIIK-1 JIT.1 0 OIIK-1.1
ONPECIICHHBIN HHTETpal JI1.2J12.1
J12.4713.4
212233524
2.5 Jlex JuddepennnansHbie 1 OIIK-1 JI1.1J12.1 1 Jlexrus-
ypaBHEHHUS JI2.5713.5 oecena, OITK
212233 24 -1.1
2.6 IIp Wurerpupoanue. Pemenue 5 OIIK-1 JI1.1 0,5 Pabora B
TuddepeHIInATEHBIX JI1.2J12.1 MaJTbIX
YypaBHEHUH J12.4 rpynnax,
JI2.5713.4 OIIK-1.1
JI3.5
21223354
2.7 Kontp.pa | BolmonHeHue KOHTPOIBHON 15 OIIK-1 JI1.1 0 OIIK-1.1
0. pabotsr 1 JI1.2712.2
J12.4J713.2
JI3.3J13.6
212233 54
2.8 Kontp.pa | BelmonHeHne KOHTPOIBHON 30 OIIK-1 JI1.1 0 OIIK-1.1
6. paboTsI 2 JI1.2J12.1
J12.4J13.4
212233 54
2.9 Kontp.pa | BoinonHenue KOHTPOIBHON 15 OIIK-1 JI1.1J12.1 0 OIIK-1.1
0. pabotsr 3 JI2.5J13.5
212233524
2.10 Cp CamocrosiTenbHas paboTa mo 117 OIIK-1 JIT.1 0 OIIK-1.1
pasnery JI1.2J12.1
J2.2J12.4
JI2.5713.2
JI3.3J13.4
JI3.5J13.6
212233 24
2.11 Ox3ameH |IloAroroBka K SK3aMeHy 4 OIIK-1 JI1.1 0 OIIK-1.1
JI1.2J12.1
J2.2J12.4
JI2.5713.2
JI3.3J13.4
JI3.5J13.6
212233 54
Pazgen | Pasmen 3. Paabl
3.1 Jlex UucnoBsie psizbl. 2 OIIK-1 JIT.1J12.1 0 OIIK-1.1
OyHKIIMOHABHBIE PSAABI JI12.3J13.7

01323354




32 IIp HccnenoBanue 4uCIOBBIX 1 2 OIIK-1 JI1.1J12.1 0,5 PaGora B
psnoB. OyHKIIMOHATbHBIC JI2.3J13.7 MaJIbIxX
pAnsI 010223354 rpynnax,

OIIK-1.1

33 Kontp.pa | BblnonHeHne KOHTPONBHOM 1 15 OIIK-1 JI1.1J12.1 0 OIIK-1.1

0. pabortsr 3 JI2.3J13.7
31323354
34 Cp CamocrosiTenbpHas padoTa Imo 1 60 OIIK-1 JIT.1J12.1 0 OIIK-1.1
pazneny JI2.3J13.7
21223324
35 Ok3ameH | [loaroroBka k 3K3aMeHy 1 2 OIIK-1 JI1.1J12.1 0 OIIK-1.1
J12.3J13.7
01323354

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

O6pazoBaTenpHBIC TEXHOJIOTHHU C UCIIOIH30BaHNEM aKTHBHBIX METOJIOB 00yueHHMs (JIeKIHs — Oecerna)

TexHOMOTHS KOJIIEKTUBHOTO B3auMO/IeiicTBIS (paboTa B MaJIbIX TpyIIax) (CaMOCTOSATENbHOE H3ydeHNEe 00yJaroIMICs HOBOTO
Martepuaa HOCPeACTBOM COTPYIHUYIECTBA B MANbIX IPYIHax, JaeT BO3MOXKHOCTb BCEM YYAaCTHHKAM Y4acTBOBATh B paboTe,
MIPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEKINYHOCTHOTO OOIIEHUS)

TpanumuonHas (penpoyKTHBHAS) TEXHOIOTHS (IPEToaBaTellb 3HAKOMUT 00YUaIOIUXCs C HOPSIKOM BBITIONHEHNS 3a/JaHus,
HaOJI0aeT 32 BRIIIOJIHEHNEM U ITPH HEOOXOMMOCTH KOPPEKTHPYET paboTy 00yJarOIIHXCs)

6. POHJ OIEHOYHbIX CPEICTB

6.1. KoHTpoJIbHBIE BONIPOCHI M 3a/IaHUSI

Jlexmus-6ecena Nel (1 gac.). Tema "Matpuibl u onpenenuTend. CHCTEMBI TUHEHHBIX aiareOpandeckux ypaBaenuit (CJIAY)".
Jlexmms-6ecena Ne2 (1 gac.). Tema "Iuddepenunansabie ypaBHeHU "

[Tpaktuueckoe 3anstue Nel (3 yac). UnTepakTus - pabora B Manbix rpymnmnax (0,5 gac.)

Tema "[eiictBus Hag matpuniamu. Berancnenue onpenenureneii. Pemenne CJIAY. Onepauun Hag BekTopamu'.

Bonpocs! i caMonpoBepKu:

1. Yro Ha3biBaeTcs Matpuueid? IIpuBenuTe mpuMepsl YMCIOBBIX MAaTPULl PA3HBIX Pa3MEpHOCTEH. YKaKUTE Pa3MEPHOCTD IS
Kax1011.

2. ChopmynupyiTe MPaBUI0 YMHOKEHHS MATPHIIBI HA Ynciio. CHopMyIHpyHTe MPABHUIIO CIIOKEHHS (BHIYUTAHMS) MATPHIL.
3. ChopmynupyiiTe MpaBUIIO BEIYUCIECHHS ONpeneNuTens BToporo nopsaka. [Ipusenute nmpumep. M3o0pasute cxemy s
BBIYHCIIEHHS ONPEAENUTENs TPEThero nopsaaka. Ilpuseaure mpumep.

4. 3anumuTe CUCTEMY JTHHEHHBIX alre0pandecKiuX ypaBHEHHH B MaTpHUIHOH (opme.

5. Uro Ha3bIBaeTCA PEIICHHEM CHCTEMbI IMHEHHBIX anreOpandecKux ypaBHeHHH? B kakoM ciiydae cucteMa ypaBHEHUI Ha3bIBACTCS
CcOBMeCTHOH? UTO Ha3bIBaIOT OOIMM pPEIICHHEM CHCTEMbl YPaBHEHHI? YaCTHBIM PEeIICHUEM CHUCTEMbI YpaBHEHHI?

6. B uem 3akimouaercs cyTh MeTona Kpamepa /i pemieHust cuicteM ypaBHEHUH?

7. B uem 3akioyaercs cyTh MeTosa ["aycca Juis perieHns cucTeM ypaBHeHUNH?

8. Uro Ha3bIBaroT BekTopoM? Kakie BeTHUMHBI Ha3bIBAIOTCS BEKTOPHBIMU? CKaNAPHBIMH?

9. Kak Haiitu koopauHaThl BekTopa? UTo Ha3bIBaeTCA MOAYyIEM BEKTOpa?

10. Kakue BeKTOpHI Ha3bIBAIOTCS KOJUIMHEAPHBIMHU? OPTOTOHAIBHBIMU? KMIUTAaHApHBIMU? 3anuiiute yciuoBus. [Ipuseaure
HpPUMEPEI.

11. Chopmynupyiite npaBuIo YMHOKEHHsI BEeKTOpa Ha 4ncino.ChopMynupyiTe IpaBuiIo cI0XKeHus (BBIUNTAHUS) BEKTOPOB B
KOOpIMHATAaX.

12. Chopmymupyiite rpadudeckre MpaBmiIa CI0KEHNS (BEIYUTaHUS ) BEKTOPOB.

13. YTo Ha3BIBACTCS CKAIAPHBIM IPOU3BEICHUEM ABYX BEKTOPOB? BEKTOPHBIM IIPOU3BEICHUEM BEKTOPOB? CMEIIaHHBIM
MpPOU3BEAEHHEM BEKTOPOB?

14. B ueM COCTOHT TreOMeTpHIeCKUH M GU3NIECKHI CMBICI CKaJSIPHOTO, BEKTOPHOTO , CMEIITAHHOTO ITPOU3BEACHUS?

IIpakTuyeckoe 3ansrue Ne2 (4 yac). IurepakTuB - pabota B Manbix rpynnax (0,5 gac.)

Tema "Brruncnenue npenenos. [IpousBoanas. McciaenoBanne GyHKIwiA".

Bompocs! 151 camonpoBepku:

. Onpenenenue npenena GpyHKIUH.

. Bupl HeonpeieIeHHBIX BBIPAXKEHMUI, CIIOCOOBI PaCKPBITHS.

. 1-# n 2-1i 3aMedaTeTbHBIE Ipeesbl. DKBUBAJICHTHBIE OECKOHEYHO Mable (QYHKINH.

. Buner acumnror rpaduka ¢hyHKIMH, CIOCOOBI UX HAXOXKACHHS.

. Onpenencnue npon3BoaHO# yHKIMK. ['eomeTpuueckuii 1 HU3MICSCKUIT CMBICI TPOU3BOIHOM.
. IIpaBuma BIYHCIIEHHS TIPOU3BOIHOM.

. llepeuncinte HOpMyITB TPOM3BOAHBIX HIEMEHTAPHBIX (DYHKITHH.

. Onpenenenue Npou3BOIHOHN (PyHKIIUH BTOPOTO (TPEThero U T.4.) nopsaka. Kak 0003HavaroTcs IpOU3BOJHBIE CTAPIINX
MOPSIKOB?

0NN bW




9. Ompenenenue Bo3pacTaromiei (yosiBaromieit) ¢pynkimu. JloctaTouHoe ycaoBue Bo3pacTanus (yObIBaHUS) QYHKIUH.

10. Onpenenexue TOYKH MUHIMYMa (MakcuMyMa) GyHkin. HeoOxoaumoe yciioBre TOYKH MUHUMYMa (MakCUMyMa) QYHKITHH.
JloctaTodHOe yCIoBHE TOYKH MUHUMYMa (MakCUMyMa) (YHKIIUH.

11. Onpenenenue BIMTYKIIOH (BOrHYTOH) (DyHKITHH. JIoCTaTOYHOE YCIOBHE BBITYKIOCTH (BOTHYTOCTH) (DYHKIIHN.

12. Onpenenenue Touku nepernda rpaduka pysakun. Heodxoaumoe ycnoBue Touku neperuda rpaduka Gyskiuu. JocraTounoe
YCIIOBHE TOYKH Nepernda rpaduka QyHKIHH.

IIpakriueckoe 3anstue Ne3 (5 uac). HTepakTHB - paboTa B MansIx rpymmax (0,5 gac.)

Tewma "UuterpupoBanue. Pemenne nuddepeHnanbHbIX ypaBHEHNH" .

Bompocsr qyist camonpoBepku:

1. TlepBooGpa3nas pyuknun. Heonpenenenusiit uaTerpan. CBOHCTBO TUHEHHOCTH HHTETPAIA.

2. TaGnuia OCHOBHBIX HHTETPAJIOB.

3. MeTon 3aMeHBI IEPEMEHHON B HEONPEAEIEHHOM HHTerpae. IIpiuMepsl NoACTaHOBOK.

4. MeTox MHTETpUPOBAHUS 10 YACTSAM B HEONpeelleHHOM HHTerpaie. OCHOBHBIC CITydad AJIS NCTIONB30BAaHHS METOAA
UHTETPUPOBAHUS [0 YACTAM.

5. IlpaBunpHas u HenpaBWiIbHAs paunoHanbHbIe Apoou. [IpocTeiinme npodu, ux nurerpuposanue. [IpaBuio pasnoxeHus
TPaBIJIGHON paIllMOHANBHOI Npo0H Ha MpoCcTeHIne IpOoH.

6. Kaxue npeoOpazoBaHus IPOBOAAT HaJl TPHTOHOMETPUYECKIMH BBIPAKCHUSMH IIPH UHTET PUPOBAHUH?

7. JIng MHTETpUpOBaHHS KaKUX BBIPAXKCHUI IPUMEHSETCS YHUBEpCcalbHas TPUTOHOMETpUYecKas HOACTaHOBKA? 3anuIuTe
(opMyIIBl YHUBEPCAIBHOW TPUTOHOMETPHUYECKOHN MOACTaHOBKH.

8. Kakoe BbIpaxkeHHe Ha3bIBAIOT POCTeHIIel nppanroHanbHOCThIO? Kakas 3aMeHa mpuMeHsAeTcs A1 MPOCTeHInX
UPPAIOHATBHOCTEN?

9. B xakoM Buji€ 3aIIUCHIBAETCA Pe3yIbTaT BEIYUCIECHH HEONpeeaeHHoro unrerpana? OnpeaeneHHoro uHrerpana’?

10. ®opmyna Hetotona-JleiornIIa.

11. MeTon 3aMeHBbI IEPEMEHHOU B OIPEACICHHOM UHTErpae. MeToJ HHTErpUpOBaHUs [0 YACTSIM B ONPEAEICHHOM HHTETpalle.
12. Mnomans kpuBoIMHEHHOH Tpaneuuu.[lnomans npou3BoIbHON GUIYpEL.

13. ®opmyna obbeMa Tena BpalleHUs] KpUBOJIMHEHHOH Tpaneiuu Bokpyr ocu OX u ocu OY.

14. ®opmyna ATUHBI TyTH KPUBOM.

15. AY 1-ro nmopsaaka, obuiee u yactHoe perienue. 3agada Komrm.

16. 1Y ¢ pa3zeneHHbIMU IEPEMEHHBIMY, crIoco0 pemteHus. 1Y ¢ pa3aensomMucs NepeMeHHbBIMH, CII0C00 PEILCHUS.
17. OOmwii BU TMHEHHOTO ypaBHEHHUS 1-ro mopsiika. MeTosI pemeHus TMHEHHOTO YpaBHEHUS |-To mopsKa.

18. O6mwuit BUx 0OJHOPOJHOTO YPaBHEHNUS 1-T0 MOpsAKa, CHOCO0 peIIeHHs.

19. O6wmuii BUJ TMHEHHOTO OJHOPOAHOTO YPaBHEHUSI N-TO MOPSIIKA.

20. dyHaMeHTaIbHas cCUcTeMa peleHnil. Bun obuiero pemenust TMHEHHOTo 0JHOPOIHOTO YPAaBHEHUS N-TO MOPSIKA.
21. 3apava Komm 1y1g TMHEHHOTO OAHOPOJHOIO YPaBHEHUSI N-TO MOPsIKA.

[TpakTuueckoe 3anstue No4 (2 uac). Untepaktus - pabora B Manbix rpymnmnax (0,5 yac.)
Tema "HccnenoBanue YUCIOBBIX psiioB. OYHKIMOHANBHBIE PAIbL".
Bonpocs! 1 caMmonpoBepKu:

. Kakoii psin Ha3pIBaeTCa cXoAAIMMCS? pacXoaSIIuMcs?

. Uro Ha3bIBaOT cymMOH psiia?

. 'apMOHMUECKUI PsIll, €M0 CXOIUMOCTb.

. TEOMETPHYECKUII s, CXOAUMOCTh, CyMMa.

. [Ipu3Haky CXOIMMOCTH ISl TIOJIOXKUTENBHBIX PSIIOB.

. IIpu3HaKku CXOANMOCTH JUTS 3HAKOTIEPEMEHHBIX PSIOB.

. ObmacTp cX0aUMOCTH (DYHKIIMOHAIBEHOTO Psa.

. CrenieHHbIe PAIBI, pAANYC CXOIUMOCTH.

. Psg Teitnopa u psin MaknopeHna.

10. CranpapTHble paasl MakinopeHa.

11. Kakue neficTBUsI MOKHO POU3BOJUTE HaIpsaaMu?
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6.2. TeMbl NUCbMEHHBIX PadoOT

Kontponsras padora 1.

Tema "Cuctembl TUHEHHBIX ypaBHeHHH. BexTopbl. [Tpenen Gyukiuu. [Ipoussoauas ¢pyukuuu. Mccnenosanue hyHkni".

Iens: ®opMupoBaHHe YMEHHUH peIIaTh CHCTEMBI JINHEHHBIX YPaBHEHHH, BBITOIHSTE ISHCTBHUS C BEKTOPAMH, BRIYUCIIATE TIPEICIIBI
U TIPOM3BOAHBIC (PYHKIIUH, IPOBOJUTE HCCIEI0BaHNE (PYHKIUHU U CTPOUTH IpauKn GyHKIHH ¢ TOMONIbio udhepeHIHaIbHOTO
WCYUUCIICHUS.

KontponsHas pabdora 2.
Tema "HeomnpeneneHHbIH U onpeeIeHHbIH HHTETpan”.
Llens: dopmupoBaHUe yMEHUI HHTETPUPOBATH (DYHKIUH M MCIOJIB30BaTh HHTETPAJIbI ITPU HAX0XKACHUH T€OMETPUUECKUX BEIUYHH.

Kontponsras pabora 3.

Tema "Tuddepenunansusie ypaBHeHus. Paapr'.

Llens: ®opmupoBanue yMeHnit pemars JuddpepeHInaIbHbIe YpaBHEHUS IEPBOTO M CTAPIINX MOPSAKOB, HCCIEA0BATH CXOAUMOCTD
PsIIOB.

6.3. ®OH/1 OLICHOYHBIX CPEACTB

OK3aMEHaIIOHHBIE BOIIPOCHI




Paznen 1 "JIuneiiHas u BeKTOpHas anreopa’

1.1. Matpuiipl, OCHOBHBIE TIOHATHUS, BUBI MATPHIL, IEHCTBHS HAJl MATPUIIAMH.

1.2. Onpenenutenn 2-1o U 3-ro MOPSIKOB, X CBOMCTBA M BEIYHUCIICHHS.

1.3. CucteMbl TMHEHHBIX ypaBHEHNH, OCHOBHBIE TOHATHSI.

1.4. Meronpbl penieHus cucTeM JTMHEHHbIX ypaBHeHu. @opmysl Kpamepa. Meroa ["aycca.
1.5. BexTopbl, OCHOBHBIE TTOHSATHSI.

1.6. JIuneiiHple onepanny HajJ BEKTOpaMH, UX CBOHCTBA.

1.7. CkansipHO€, BEKTOPHOE, CMELIAHHOE IPOU3BEICHIE BEKTOPOB.

Paznen 2 "MaTtemaTtndyeckuii aHainuz"

2.1. ®yHKIUS, OCHOBHbIE TOHATHSL.

2.2. Ilpenen GpyHKIUK, CBOWCTBA MPEICIIOB.

2.3. beckoneuHo mManble PYHKINH, UX CpaBHEHUE, | -1 1 2-1f 3aMeuaTeNbHbIe IPEJeITbl, Ta0INIa SKBUBAJICHTHOCTEH U ee
IpUMEHCHHUE.

2.4. HenpepbIBHOCTD (YHKIMH. Buibl pa3pbIBoB yHKINH. ACUMITOTHI rpadika (yHKIHH.

2.5. IlpousBogHas GyHKIUH, TeoMeTprIecKuii U pusudeckuit cMuici. [IpaBuna nuddepernnmpopanms. [Ipon3BogHEIE BRICIINX
HOPSIKOB.

2.6. OcHoBHBIE TeopeMbl A hHepeHIHaTbHOI0 HCUUCICHUS.

2.7. MOHOTOHHOCTbH (DYHKIIMH, JOCTATOYHOE yCIOBUE MOHOTOHHOCTH (DYHKIMH. DKCTPeMyM (GYHKLIUH, HEOOX0JUMOe 1
JIOCTaTOYHBIE YCIIOBHUS SKCTpeMyMa (pyHKIIHH.

2.8. BhIIyKI0CTh, BOTHYTOCTh, TOUKH Iepernda rpaduka QyHKIHH.

2.9. IlepBooOpa3Has 1 HeONpeeIeHHbII HHTErpal, ONpeielieHre, CBONCTBA, Ta0INIa OCHOBHBIX MHTErPAIIOB.

2.10. MeToa HHTErpUPOBAHUSI 110 YACTIM.

2.11. PanmonansHbIe ApoOu, oOcHOBHBIC MOHATHA. [IpocTeiimme apobu, NX HHTETPUPOBAHUE. AITOPUTM MHTETPUPOBAHUS
palMOHANBHBIX APOOEH.

2.12. VlaTerpupoBaHie UPpalOHANIBHBIX (QYHKIMH. IHTErpHpoBaHHE TPUTOHOMETPHUYECKIX (DYHKIIUH.

2.13. OnpeneneHHBIN HHTETPAT: ONpeAeIeH e, CBOUCTBa, popmyna HeloToHa-JIeiiOHMIIa, METOIBI HHTETPUPOBAHNS.
2.14. TeomeTpHdecKue TPUIOKEHHUS ONPEAETICHHOTO HHTETpaa.

2.15. luddepeHunansHble ypaBHEHHS 1-ro HOPsIKa, OCHOBHBIE OHSATHSI.

2.16. nddepeHnmanbHble ypaBHSHHS C Pa3IeICHHBIME U Pa3IeSIONIIMUCS ePEeMEHHBIMH.

2.17. OmHOpOIHBIE U THHEHHBIE TuddepeHIranbHbIe ypaBHeHHs 1-ro nopsaaka. JJuddepennnansasie ypaBHeHns bepaymmm.
2.18. Jlunelinble ogHOpoaHbIE AU depeHaIbHbIe ypaBHEHUS 2-T0 MOPSAAKa ¢ TOCTOSHHBIMU KOd(QPHULIEHTaMU.

2.19. Jluneiinple HeoxHOPOAHBIE AU PEepEeHIINANEHbIE YPAaBHEHNS 2-T0 TOPsIIKa C TOCTOSHHBIMH KO3 QUIMEHTaMH.

Paznen 3 "Paaer"

3.1. Yucnossle paasl. Yactuunsle cymmsl psaa. Cymma paga. CoiicTBa yncnoBbIX psaaoB. HeoOXxo uMblii TpU3HAK CXOAUMOCTH U
JOCTAaTOYHBIN NMPHU3HAK PACXOIUMOCTH.

3.2. IIpu3HaKu CXOIUMOCTH 3HAKOIIOJIOKUTEIbHBIX YACIOBBIX PSIOB.

3.3. 3uakonepemennsbie psabl. [Ipusnak JleOHMIa. AGCONIOTHAS U YCIOBHAs CXOAMMOCTD psfa.

3.4. OyHKMOoHANbHBIC PAAbl. Touka cxoaumocti. O6IaCTh CXOIMMOCTH.

3.5. Crenennsle psaasl. Paguyc 1 uHTEpBaJl CXOAMMOCTH CTETIEHHOTO psifa.

3.6. PaznoxeHue mpou3BoiIbHON GyHKINH B paf Telnopa. @opMynsl pa3iIoskeHHss OCHOBHBIX (pyHKIUI B psa MakiopeHa.

3.7. IlpuMeHeHHe CTeNEeHHbIX PANO0B IS MPUOIMKEHHBIX BBIYUCICHU (3HaYeHHe QYHKIMH, ONIpeeIeHHbIE HHTETPabl,
muddepeHnaTbHbIe YpaBHEHUS).

33 sKk3aMeHAMOHHBIX OUJIETOB, MO | BOMpOCY B Ka)IOM M MPAKTHUYECKOE 3a/1aHUeE.

6.4. ITepeyeHnb BUIOB OLEHOYHBIX CPEICTB

[pakTnueckoe 3aHATHE,KOHTPOIIbHAS Pa00Ta, SK3aMEHAIIMOHHbIE BOIIPOCHI, 9K3aMEHALIMOHHBIE OHIIETHI.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1. PekoMeHayeMasl JIMTepaTypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBL, 3arnaBue WsnarenscrBo, | Kon-Bo On. agpec

JI1. | [Incemennsiit | KOHCIIEKT JIEKIuit IO BEICIICH MQCKBa: 24
1 [AT. Mmatemaruke. [TonHslil Kypc: yueOHOe ANPUC-
rnocooue ITPECC, 2014

JI1. [ CaxapoBa JI. |Marematnka: yueOHUK PocroB-Ha-/Iony: 1 http://biblioclub.ru/index.php?

2 |B. Uznarenncko- page=book&id=567421
nonurpadguaecku
1 KOMILIEKC
PI'DY (PUHX),
2017

7.1.2. lononHUTE/IbHAS JIUTEPATYpPa

ABTOpBL, 3arnaBue | H3narenscrso, | Kon-Bo On. agpec




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI2. | Jauxo ILE. Beiciias MaTemaruka B ynpaxkHeHusXx 1 | Mocksa : 291
1 3agadax. B 2-x u.4.2: yyeOHoe nocobue |"Onuke 21 Bex",
JUISL By30B , 2003
JI2. | Janko ILE. Beiciias MaTemaruka B ynpaxHeHussx 1 | Mocksa : 285
2 3amadax. B 2-x 1.Y.1: yuebHoe nocobue |"Onukc 21 Bex",
JUTSL BY30B ,2003
JI2. | T'eBpaceBa Yuciosble U yHKIIMOHATBHBIC PSJIbIL. Bbparck: bpl'Y, 36
3 |C.A.,, bouko |Bricmas maremaTika: yaeOHOE 2012
C.hb. mocobue
JI2. | JJapnoroB MaremaTtraeckuil aHamms-2. Bparck: Bpl'Y, 1 https://ecat.brstu.ru/catalog/Yae6usre
4 |A.C. JuddepeHunansHoe U HHTErpaIbHOE 2019 %20u%?20y4e6H0-MeTonuueckue%o
ncurcieHue QyHKIMA OHOM 20nocobusi/Maremaruka/JlapuoHoBYo
MIepeMeHHOM: ydeOHOe Tocobne 20A.C.Matemarnaecknit%20anamms-
2. Anddepeniuansaoe%20u%
20unTerpansHoe%20ucuuncienne%o
20¢yukmmn%2001H01 %
20nepemenHoit. Yue6.mocobue.2019.P
DF
JI2. | JTapuonos JuddepeHnnanbHbie ypaBHEHUS: Bparck: bpl'V, 1 http://ecat.brstu.ru/catalog/¥Y uebnb1e%
5 |A.C. yaeOHoe mocobme 2016 20u%20y4eoH0-MeToaIIecKne %o
20nocobus/Maremaruka/JlapuoHoBYo
20A.C.%20duddepeniuanbabie%o
20ypaBHeHus. Yueb.mocooue.2016.pdf
7.1.3. MeToanyeckue pa3padoTku
ABTODBI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec
JI3. | bekupona Marematuka. JInneiHas anreopa: Bbparck: bpl'Y, 74
1 [P.C, Meronnyeckue yka3aHust st 2005
JlapuoHoBa CTYAEHTOB HWHXKCHEPHO-3KOHOMUYECKUX
(ORI CIIelIHaJIbHOCTEN
Mengenesa
o.n.
JI3. [EmenpsHOBa | PackpbITHE HEONpEAEIEHHOCTEN B Bbparck: bpl'V, 201
2 |H.B., npenenax: Meronuueckue ykazaHus 2009
JlaproHoBa
Or.
JI3. | barunoBa Marematuka. U.1. JIunelinas u Bbparck: bpl'V, 53
3 |T.I'., Jlumyx |BekTopHas anreOpa, aHATUTHIECKAs 2011
E.B. TeOMETpHsI, HaYala MaTeMaTHICCKOTO
aHanu3a. 3ajaHus s
CaMOCTOATENIFHON PabOTHIL:
Meroauyeckue yka3aHus
JI3. | barunoBa Marematuka. U.2. HeonpeneneHHblit Bparck: bpl'VY, 102
4 [T.T, uHTerpan. OnpeneneHHbIi 2011
Bexuposa naTerpan. COOpHUK 3aJaHUH U TECTOB:
P.C, Jlumyk |Meroandeckue yka3zaHus
E.B.
JI3. | barunoBa Marematuka. U.3. Tupdepennmansusie | bparck: bpl'V, 98
5 |TI, ypaBHeHUs.. DyHKIMH HECKOIBKHX 2012
Bexuposa nepeMeHHbIX. COOpHUK 3a1aHUH U
P.C., JIumyk |TecToB: METOIUYECCKHE YKa3aHUS
E.B.
JI3. [TeBpaceBa Marematuka. [luddhepennupopanue Bparck: bpI'V, 51
6 |C.A. (byHKIMI OAHOMN TepeMeHHOIL: 2013
METOIUYCCKHE YKA3aHUs
JI3. | barunoBa Marematuka. U.5. Teopust GpyHKIwi Bparck: bpl'Y, 100
7 |T.I., KOMIIIEKCHOTO IEPEMEHHOTr0. Psbl. 2013
Bbexuposa COOpHUK 3aJaHUH U TECTOB:
P.C., JIumyk | MeTOaUYeCcKHEe yKa3aHuUs
E.B.
7.2. IlepeueHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT"
31 | «YHuBepcurerckas ombimorexa online» http://biblioclub.ru
32 | DnexTpoHHO-OMOMMOTeYHas cucteMa «M3marensctBo | http://e.lanbook.com

«Jlaap)»




33 | DnexTpoHHSBIH KaTanor oubmuorexu bpl'y https://irbis.brstu.ru/CGl/irbis64r 15/cgiirbis_64.exe?
LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21
CNR=&Z21ID=

D4 | DnexrtponHas oubmuoreka bpl'Y http://ecat.brstu.ru/catalog.

7.3.1 llepeyeHs NporpaMMHOro odecneveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 | Aii-JIoroc

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | OnextponHas 6ubnmoreka bpI'yY

7.3.2.2 | DnekTpoHHbIH KaTanor ouoimorexu bpl'yY

7.3.2.3 | «YHuBepcureTckas 6ubdanoTeka online»

7.3.2.4 | U3narensctBO "JlaHp" 21eKTpOHHO-OMOIMOTEUHAs CUCTEMa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JUCIUIIJINHBI (MOZY JISA)

0001* ayIUTOPHS [T TIPAKTHISCKUX | YueOHast MeOeb
3aHATUI
0002* JICKIUOHHASI Ay AUTOPUSI VYueGHast Mmebenb
2201 yUTAIBHBIN 3211 Nel Komrutekt mebenu (1mocagouHbIX MECT)
Cremnaxu

Kommekr mebenu (mocagouHbIX MecT) Iu1st OnOInoTeKaps
BricTaBouHbIe MIKa(bI

K i5-2500/H67/4Gb (MornTop TFT19 Samsung) (10mir.);
npunrep HP Laser Jet P2055D (1mt.)

9. METOANYECKHUE YKA3ZAHUWA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OOyuaromuiicst JOMKEH pa3paboTaTb COOCTBEHHBIH PEKUM PABHOMEPHOTO OCBOCHUS JUCIHUILIUHEL. [I0AT0TOBKA CTyEeHTa K
NPeACTOSIEN JIEKIUN BKIIOYAeT B ce0sl Pl BaXKHBIX I03HABATEIBHO-MPAKTUYECKUX 3TAMOB: YTEHHE 3aMUCEH, CAENaHHbIX B
Tporecce CIyIaHus U KOHCIIEKTHPOBAHMS TIPEIBIAYIIEH JIEKITNH, BEIHECEHHE Ha IO BCETo, 4To TpeOyeTcs IpH JaibHeHmen
paboTe ¢ KOHCIEKTOM U yueOHHKOM; TeXHHIEeCKoe 0(OopMIIEHHE 3ance (o JuepKUBaHNe, BEIIEICHIE TIIaBHOTO, BEIBOJIOB,
JI0Ka3aTeJIbCTB); BHIIOIHEHUE TPAKTUYECKUX 3alaHUi MIPEroaBaTensl; 3HAKOMCTBO C MAaTEPUAJIOM MPEICTOSIIEH JIEKIIUH 10
Y4EOHUKY M IOTOJIHUTEIBHOI InTeparype. AKTHBHAs paboTa Ha JIEKIHH, €€ KOHCIIEKTHPOBAaHNE, IPOAyMaHHas,
IeJICHANpPaBIICHHAs, CHCTEMaTHIECKas, a IIIaBHOE - T0OPOCOBECTHAS U ITyOOKO OCO3HAHHAs MOCHeAyomas paboTa Hax
KOHCIIEKTOM - Ba)KHOE yCIOBHE YCIEHIHOT0 00yUeHHUS CTYACHTOB.

[TpaxkTHueckoe 3aHsTHE 110 MaTEMaTHKE TTO3BOJISIET CTYICHTY Oosiee Tiry00KO pa300paThesi B TEOPETUIECKOM MaTepuaie 1
OIIPEIEINTH ChepHl eTo MPAKTHIECKOTo MpUMeHeHNs1. OCHOBHAS LIEJTb MIPAKTHYECKOTO 3aHATHS — Pa3BUTHE CAMOCTOSTEITEHOCTH
cryznenTa. [ToaroToBka K MpakTHYECKUM 3aHATHSAM COCTOHUT B JOOPOCOBECTHOM aHAIIU3E TEOPETHIECKOT0 MaTepHaia, COCTABICHUH
KpaTKUX CIIPaBOYHUKOB, CIIOBAPUKOB, CXEM, alropuTMoB. Kpome Toro, Bce JoMalIHue 3aJaHus K MPAKTUIECKOMY 3aHITUIO
JIOJKHBI OBITH BBITIOHEHBI, JINOO ITOrOTOBIICHBI BOIPOCHI IPETIOAABATEIIO, PACKPHIBAIONINE TPYAHOCTH B OCBOCHUH Y4eOHOTO
MaTrepuana.

KoHTponsHbIE MEPONPHUTHS IPEACTABILIIOT COO0M c110c0o0 MPOBEPKHU 3HAHUI CTYIEHTA, €T0 YMEHUH U MIPEANOIaraoT MMChbMEHHbIE
OTBETHI Ha OCTABJIEHHBIE BOIIPOCHI, JINOO CAMOCTOATENBHOE BBIIOIIHEHUE MPAKTHYECKUX 3aAaHui. [ToAroToBKa K KOHTPOJIBHBIM
MEpOIPHUATHSAM COCTOUT B OTBETCTBEHHOM BBITIOIHEHNH BCEX JTOMAITHHX 33JaHHMH 110 JUCIIUIDIMHE U CAMOCTOSTENIFHOM popaboTKe
OCHOBHOH U JOIOJHUTENILHOU JINTEPATYPBI.

HaubGonee npoayKTUBHOI! SIBIAETCA CaMOCTOsITENbHAs paboTa B OMOIHOTEKE, I/I€ JOCTYIIHbI OCHOBHBIE U JOMOTHUTEIbHBIE
NEYaTHBIE U 2JIEKTPOHHBIE HCTOUYHHKH. [IpH BBITOIHEHNH PUBEICHHBIX BBIIIEC PEKOMEHALNH MOATOTOBKA K 9K3aMEHY CBEIETCS K
MOBTOPEHHIO U3YIEHHOTO U COBEPIICHCTBOBAHUIO HABBIKOB IIPHMEHEHHS TEOPSTHIECKIX TTOJIOKEHIH M Pa3IMIHBIX METO/IOB
pelIeHus K CTaHAapTHBIM U HECTAaHJAPTHBIM 3aJaHUSM.
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