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1. Iean u 3amaun yaeoHoi qucupminael 51.0.13 MatemaTHka

Ilenpr0 OCBOCHMS MUCHMIUTMHEI SIBJISETCS (DOPMHPOBAHWE IIOHMMAHHS HCTOPHYECKOM
pONH MaTeMaTHKH B DPA3BUTHM HAyKHM, B IIPAKTHYECKOH NEATEINLHOCTH ITOEH, 3HAYCHHS
MaTeMaTHKH B COBPEMEHHOM MHDE; YCBOEHHE 00yJalOIMUMHUCS 3HAHUM, YMEHHHl H HABBIKOB 110
MmareMaTHKe Ha ypoBHe TpeboBanuéi ®I'OC BO B obbeme, HeOOXOmHMOM s H3ydeHHS
00menpoeccHOHANBHBIX W CHELHATBHBIX JUCHUINIAHE; O0Oy4eHHE OCHOBHBIM TIOHSTHSM H
METOJlaM MAaTEeMaTHYCeCKOr0 aHalW3a; Ppa3sBUTHEC HABBIKOB MAaTEMATHYECKOTrO MBIIUICHHS,
IOATOTOBKA K IPHMEHEHHIO MATEMATHYECKMX METOJOB I PEINCHHs NPAKTHUECKHX 3a/ay
obmrero u Npo)ecCHOHATBHOTO XapaKTepa.

JUiist peau3aiiy OCTaBICHHON HETH HeOOXOMMO PEIIHTE CIEAYIOIIHE 3aJaTH:

— I0Ka3aTh CYIMHOCTh HAYYHOrO MOAX0/a, CHEH(PHKY MATEMAaTHKH, €€ POJih B PA3BHTHH
IPYruX Hayk; CHOPMHPOBATh Y CTYAEHTOB MOHMMAHHE HEOOXOMMMOCTH MATEMATHYECKOM
IIOJIFOTOBKH B 001IeH noaroroBke Hakanaspa;

— PACKpBITh B3aUMOCBA3b MaTEMaTHIECKHUX ITOHATHIN; HAYYUTH CTYJEHTOB MCIIOIb30BATh
MaTeMaTHIeCKHH amnapar Juis 06paboTKH TEXHUIECKOH U S9KOHOMUYECKOH HHDOPMAIIHH.

— TMPUBHTH HAaBBIKH HCIIOJIB30BAHUS MaTEeMaTHYECKHX METOJI0B M Mojenel s
OIIHCaHMsl TEXHWYCCKHX CHCTEM, BEIPA0OTATH YyMEHHE AHAIW3HMPOBATH IIOJIYYEHHLIC JAHHBIE,
IPHBUTH HAaBBLIKH CAMOCTOSTENBHOM paboTEL.

2. Mecro gucuunannel 51.0.13 MaremaTtuka B crpykrype OIl mo manmpasiienuso
noarorosky 35.03.10 JIJanpmadTHaa apxuTeKTypa

Jucrummina «MaremaTika» BXOAHT B 0a30BYIO 4acTh 6/I0KA AHUCLUIUIHH ITOrOTOBKH
Oaxanaspa o Harnpasnenuro 35.03.10 Jlannmadtaas apxurekTypa.

«Marematukay obecrieynBaeT MaTeMaTHIECKYIO I0{rOTOBKY GaKalaBpoB U HeoBX0quma
JJIL  OCBOCHHS Y4YeOHOHM HporpaMMBl TaKHX JUCHMIUTHH Kak «@usukay, «XAMHIY,
«Madopmarnkay, «IkOHOMHKA oTpaciny, «MaremaTnyeckas GHOTOTHAY, U JIp.

TpeboBanus Kk BXOAHBIM 3HAHMAM, YMEHHA U KOMIICTCHIMSIM Gakanaspa, HeoOXOAUMBIM
JUIS €€ U3yUCHHUS:

3HaTh:

OCHOBHBIC TIOHATHS U METOIbI JIEMEHTAPHONW MATEMATHKH, T€OMETPHH, anreOphl B Hayal
MaTeMaTHIECKOr0 aHallu3a,

Ymern:

NPOM3BOMUTE JCHCTBHS C WYHCJIAMH; - HCIIOIB30BaTh OCHOBHBIE anrebpanyeckue
TOXKIECTBA JUIs NpeobpasoBanus anreOpandecKuX BBIPaKEHHMIT; - BEIIONHATH F€OMETPHYECKHE
TIOCTPOCHHA, IOKa3bIBATh MATEMaTHUCCKHE YTBEPIKICHHS,

Baapern:

[IpUEMaMK  BLIYHCIICHHH Ha  KaJIbKY/ITOPE  WHIKEHEPHOTO  THIIA, HABLIKAMH
HCIONIE30BaHHs MaTEMaTHYECKUX CIIPABOYHHKOR.
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3. Ilepedens mIaHUPYeMBIX Pe3yJibTATOB 00y4eHHs] H BOCHUTAHHS T0 JHCIHILUIHHE
b1.0.13 MaremaTuka, COOTHECEHHBIX ¢ MIAHHPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS
00pa3oBaTe/ILHOI MPOrpaMMBbI

[Inanupyemble pe3yIbTaThl OCBOCHHS 06pa30BaTeIbHON TPOrPAMMEBIL.

Ilpouecc wW3ydeHHs [UCHUIUIMHBI HAIpaBleH Ha (OPDMHEPOBAHHWE CIEAYIOIIMX
KOMIIETEHIHH:

- CNOCOOeH OCYILECTBATh MOMCK, KPUTHUECKHMH aHalH3 W CHHTe3 MH(DOPMAIMHM, TPHMEHSATH
CHCTEMHBIH IIOXOJ JUIA pelIeHHs ocTaBeHHbIX 3a1ay (YK-1)

-- crocobeH pemaTh THIIOBBIE 3aJa9d NPOQECCHOHAIBHON AEITENLHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 38KOHOB MATEMATHYECKMX H ECTECTBEHHOHAYYHBIX HAYK C IPHMEHEHHEM
MH(POPMAIMOHHO-KOMMYHHKAIHOHHEIX TexHomoruit (OITK-1).

[InanupyemMble pe3yabTaThl 00VUCHHS 110 AUCLHIIIAHE.

3HAaTh: OCHOBHBIC TEPMHHBI M 0a30BBIE 3JIEMEHTBI, METObI MCCIIEIOBAHMI B CHCTEME
COLHANPHO-TYMaHHTapHOM 3HaHusA (YK-1); OCHOBHblE NPHHIMIEL, 3aKOHBI, YPOBHH
OpTraHH3allH{ JKHBBIX CHCTEM, MHOT0OOpasHe M CHCTEMATHKY JKHBBIX opranusmos (OITK-1.1);
METO/IBI MAaTeMaTHYECKOTO MOJIETHPOBaHUs OHoIoraueckux npomeccos (OITK-1.2).

¥YMeTb: KpHTHYECKH OLECHHBATH HHGOPMANMIO, HE3aBHCHMO OT HCTOYHHKA,
CaMOCTOSITEIBHO MPHOOPETATh H CHCTEMATH3HPOBATh 3HAHHs, apryMEHTHPOBAHO OTCTAHBATh
cBOXO TOUKYy 3peHHs (YK-1); NpHMEHATE pa3THYHBIE METOHBI H3YYEHHS OHOIOTHYECKHX
00beKTOB, 6a30BEIe OHONIOTHYECKHE 3HAHHWS /I OHOTEXHOIOTHYECKHX HCCIICIOBAHIM (OIIK-
1.1); ctpouts Mozeny, npoBoauTs ux ananus (OIIK-1.2).

Bnagers: KOHKpETHOM METOMONOTHEH ¥ 6a30BRIMH  METOHAMH  COIHAIBHO-
TYMaHHUTaPHEIX JUCIHILIMH, II03BOJIAIOIIEMHE OCYIIECTBIIATE PENICHHE IMHPOKOT0 Kiacca ¢ 3a1ad
HayIHO-HCCIIE0BATENFCKOIO M IpHKIagHoro xapakrepa (YK-1); HaBEIKAMH caMOCTOSTETHHON
paboTel 10 OCBOGHHIO TEOPETHUECKOrO0 MaTepHasd, OSKCIEPUMEHTAIBHOIO OHONOTHYECKOro
uccnenosanust (OIIK-1.1); HapbikaMM aHamM3a pe3yIbTATOB MATEMATHUYECKHX PACYETOB
ouomoruueckux momeneit (OITK-1.2).



4. Ob6bem juCHMNJIMHBI H BHABI y4deOHoH paGorsl. O6mas TpPYA0EMKOCTD

JHCIHILJIHHBI

4.1. O6bemM THCHUTNUIMHBI U BH/IBI y4eGHO paGoTsl o 09HO dopme obyuenus

O6mas Tpy10eMKOCTh JUCHHILIHHEI COCTABIISET 4 3aUETHBIX €IMHHUIIEI (144 gaca).

Bun yue6Hoit padorsl Beero Cemecrp
9acoB 1

KonTakTHbIe yach (Bcero) 68,35/1,90| 68,35/1,90
B tom umcie:
Jlexuuu (JI) 34/0,94 34/0,94
[Tpakruueckue 3austas (I13) 34/0,94 34/0,94
Cemunapsl (C)
JlabopaTopnsie paboter (JIP)
KonTtakTthas pabota B nepuox arrectanuu (KPAT) 0,35/0,02 | 0,35/0,02
CamocTogrenbras paboTa TOX PYKOBOACTBOM IIPENOABATENL
(CPIT)
CamocrogrennHas pabora (CP) (Bcero) 40/1,11 40/1,11
B ToMm unce:
PacueTHo-rpaduueckue paboTs 4/0,11 4/0,11
H3yuenue onnaitu-kypca 36/1 36/1
KypcoBoii npoexTt (padoTa)
KonTpoJs (Bcero) 35,65/0,99| 35,65/0,99
@opMa IPOMEKYTOUHOH aTTECTAI[HH: 9K3aMeH | DJK3aMeH
Ob6mas TpygoeMKOCTb (4achl/ 3.€.) 144/4 144/4

4.2. O0beM JUCHMILIHHBI M BHIBI ye6H0i paboTsl 10 3204HOi Gopme 06ydenns

Ofmas Tpy10eMKOCTh JUCIHUILTHHEI COCTABISIET 4 3a4eTHBIX equHuis! (144 yaca).

o Beero Cemectp
Buj yuyeGHo# paboThl 4ACOB T

KoHTakTHbIE Hachl (Bcero) 22,35/0,63 | 22,35/0,63
B Tom gucre:
Jlexnuu (JI) 10/0,28 10/0,28
[IpaxkTrueckue 3anstus (I13) 12/0,34 12/0,34
Cemunapsr (C)
Jlaboparopusie pabotsr (JIP)
KonrakTHag pabota B neproj arrecrammn (KPAT) 0,35/0,01 | 0,35/0,01
CamocTtosTensHas paboTa IOA PYKOBOACTBOM IIPENONaBaTELI
(CPII)
CamocrosreabHas pabora (CP) (Bcero) 113/3,13 113/3,13
B tom uucre:
PacuetnHo-rpaduyeckue paboTsl 36/1 36/1
Pedepar 5/0,13 5/0,13
CocTtapnenue miaHa-KOHCIIEKTa 36/1 36/1
H3zyuenue onnait-kypca 36/1 36/1
Kypcoso# npoext (pabota)
KoHTpoas (Bcero) 8,65/0,24 | 8,65/0,24
@opMa MPOMEXYTOUHOH aTTeCTAIHH: IK3aMEH 9K3aMeH
Obmas TpynoeMKocTh(4achl/ 3.€.) 144/4 144/4




5. CTpykTypa H coaep:KaHHe THCHHILTMHEI
5.1. CTpyKkTypa IMCUHILIHHBI 11 049HOIH (hopMBI 00ydenus

Buasl yuebHoii paboThl, BKiIK0OYas ®opmbl
CaMoOCTOATENbHY padoTy H TeKYIIero
- TPYAOEMKOCTh KOHTPOJIS
5 (B yacax) yCIEBAEMOCTH
e = (no nedenam
) Pazgen qucnMmiinHbL o A cemecmpa)
n/m & =
= oA ) = 3 ®opma
5 = |E = o B & | mpomexyroun
5 o |& o| E =l e i
= = e oif aTTecTanuH
(no
cemecmpam)
Cemectp |
1 [Pone MaTeMaTHKH B Hayke 1 2 becena
2 |Jluneiinas anreGpa 2-3 ] 6 6 Koiz%%ﬁﬂaﬂ
Konrponenas
3 |Bexropnas anrebpa 4-5 4 A 6 | pabota, 6mmm-
OIpoc
Kontpomnsras
4 | AmamuTHYECKas FE€OMETPHS 6-8 6 6 6 065;28;1’”18
pedeparos
5 Beenenne B 9-10 4 4 5 WupuBunyansu
MaTeMaTUYeCKUN aHaTu3 BIC 3aJaHUs
I[H(b(bepeﬂuuaﬂbﬁoeu e Hompomin
6 |mcuucnenue QyHKIHH 6 6 6 paGoTa
OJTHOM IIEpEMEHHOH
WaTerpanbaoe ucynciieHne KonTponshas
7 |ysKIHi ogHOM 14-16 6 6 6 pabora,
HnepeMEHHOH TECTHPOBAHHE
8 WDHIIION BEGKGEIR 17 2 2 5 | TectupoBaHHE
TIEPEMEHHBIX
9 [TpomexyTounas 0,35 1555 BKSE:MGH B
aTTecTalys - 3K3aMeH YyCTHOH opme
HTOI'O: 34 | 34 | 0,35 35,65 40




5.2. CrpyKTypa AHCHHIUTHHBI AJI 3209H0# opMbI 00yueHHs

Buabl yuebHoii paborsl, BKiIIOYas
CaMOCTOSTEILHYI0 padoTy H TPYA0E€MKOCTh
(B gacax)

Ne P a

as/jen JHCUHILIHHBI =

n/n ~n = = =)
= = | Z » e | 8

O | O =

==

Cemectp 11
L' |Pons Matemaryxn B Hayke 1
2 | Tnneitnas anrebpa 1 16
3 Bexropnas anretpa 2 2 16
4 | ARanuTHYecKas TEOMETPHSA 2 2 16
5 | BRejeHue B MATeMaTHIECKHHN aHATH3 16
6 | IuddepennmanbHoe HeaucieHne 5 2 16
(dyHKIHH 0THOH IEepeMeHHOR
7 | UaTerpanpHoe ncuuciaeHne QyHKIHR 5 4 17
OJIHOHM ITepeMeHHOM

8 DyHKIIMH HECKOJIBKHX MEPEMEHHEBIX 16

9 |TTpoMexyTOYHAs aTTECTAlUS — SK3aMEH B 0.35 8.65

YCTHOH dopme ’ d

[MTOTO: 10 | 12 | 035 8,65 | 113
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5.4. IlpakTu4yecKHe W CeMHHAPCKHE 3aHSTHsS, MX HAHMEHOBAaHHe, COMePIKAHHE H
00BeM B 4acax

Ne
/i

Ne paznena
MU CIMITTHHBI

HanmenoBaHHe NpaKTHYECKHX 3aHATHIH

Obbem B
4acax/Tpy10eMKOCTh
B 3.e.

0®0

300

I cemectp

II cemectp

1.JInnefinas
anredpa

Marpuner: nefictBug ¢ Marpunamu. [loHsTHE
o0OpaTHO# MaTpuIbl. PaHT MaTpHIIbL
Onpenenurenu 2-ro u 3-ro MOPSIKOB, HX CBOHCTBA.
Anrebpandeckue nononHeHus. OpeenuTend n-ro
HOpsAKa.

2/0,06

Cuctemsl JTHHEHHBIX anredpandecKux
ypasHeruil. ®opmynsl Kpamepa. Martpuussnii MeTos
PEIICHUS CHCTEM JHWHEHHBIX YypaBHeHwi. Mertox
["aycca.

4/0,11

2/0,056

2.BekropHas
anrebpa

IlonstHe BekTOpa, IIHHA BEKTOpa. PaBeHCTBO
BEKTOpoB. JIMHEHHBIE ONepamuu HaJ BEKTOPAMH.
JlexapToBa  cHcTeMa  KoopawHar.  JIuHeifHbIe
oleparun Ha BEKTOpaMH, 3aJIaHHBIMH
KOOpP/IHHATAMH.

CkamapHoe, BEKTOpPHOE,
IIPOH3BEJIEHHE BEKTOPOB, CBOMCTRA.

CMEIIaHHOE

4/0,11

2/0,056

3.AHamuTH
qeckKad
rE€OMETpHUs

KoopiuHaTel Ha IUIOCKOCTH H B IIPOCTPAHCTBE:
apdurHBIE, IEKapTOBEL, IONAPHEIE. Pa3IH4HEIE
YpaBHEHMs IIPsAMOH Ha IUIOCKOCTH. YTON MEXIy
JABYMsl TIPAMBIMH, YCJIOBHS TIAPATUIENBHOCTH H
HEePIEHIUKYIIPHOCTH.

2/0,06

2/0,056

YpaBHEHHS ~ TpAMOM M IUIOCKOCTH B
HOPOCTPAHCTBE. YTONI MEXAY IIOCKOCTSIMH. YTOI
MEXTy IPSMOM M INIOCKOCTBIO.

2/0,06

KpuBbIle BTOpOTO NMOpAAKa: OKPYIKHOCTh, DIIIHIIC,
napabomna, runepbona. X reoMeTpruecKue cBOHCTBA
U ypaBHEHHUS.

0630p noBepxHOCTEHR 2-T0 TOPSIIKA.

2/0,06

4. Brenenue

B
MaTeMaTH
JeCKHH
aHaIu3

DIeMeHTEI MaTeMaTHYECKOH JIOTHKH,
HEOOXOMMMBIE M JOCTATOYHEIE YCIOBHA. lIpsMas u
obpatHas Teopembl. CHMBOIBI MaTeMaTHYeCKOH
JIOTHKH, HX HCIIOIL30BaHHE.

MHoxXecTBO BeIeCTBEHHEIX umcesn. Omeparmu
HaJl MHOXKECTBAMH.

1/0,01

Beckoneuno
OecKOHEeYHO MaJsible
TIOCIIEIOBATEILHOCTH. [Ipenen YHCIJIOBOH
IOCIE0OBATENPHOCTH.  [IpenensHBI  mepexon B
HEpPaBEHCTBaX. MOHOTOHHEIE ITOCIIE[0BATEILHOCTH.

UuciaoBas
Oonpmme H

IMIOCIIEA0OBATCIIEHOCTD.

1/0,01

Qynkiusa. Obnacte ee ompepenenus. CrocoOb
3amanusa. OCHOBHBIE XapaKTEPUCTHKH (PYHKIH.
Ilpemen ¢ynknmu B Touke. OQHOCTOPOHHHE
npenenel.  Ilpenen  dymkmuum mpuw X —» 0

2/0,06




14

OcHOBHBIE TeopeMbl O Tpejenax. 3aMeyaTelbHEIE
npeznensl. HempepelBHOCTH GYHKIIHH B TOYKe.
OcHOBHEIE TEOpEMBI O HENPEPBIBHBIX (GYHKIHIX.
Cao#ictBa (GYHKIMH, HEIPEPHIBHEIX HA OTPE3KE.
Kiraccrduxarnus To4ex pazpbiBa GyHKIHH.

10

11

12

5. Tuddepeniy

HaJIbHOE
HCYHCIIEHHE
(GyHKIHN
OIHOH
[IEPEMEHHOH

IIponsBomnas QyHKIMH, €€ TeOMETPHUECKHM H
MexXaHH4eCKHH  cMeicn.  OCHOBHBIE — IIpaBHIIA
muddepernupoBanus. IlpomsBoanas CloXHOW H
oOparHoi QynKIHi. Tabnuna npou3BoHEIX.

HuddepentupyeMocts byHKIHH.
JMuddepenmman QyHKIHH, €r0 IeOMeTPHYECKHIT
cMblc. CBa3p MpoH3BoJHOM H auddeperImaa.

2/0,06

2/0,056

OcHOBHBIE ~ TeopeMBl  au((epeHIHATLHOr0
ucuncnenus. IIpasuno  Jlomwrans.  Packperrue
HEOIIPENCICHHOCTEH.

2/0,06

WuTepBansl  MOHOTOHHOCTH, &IFOPHTM  HX
OTBICKaHuA. JkcTpemMyM Gyukiuu. Hawbonsmee u
HauMeHbIIlee 3HaueHHus (YHKIHH, HEIPEpBIBHON Ha
oTpe3ke. BrmykinocTe rpaduKa (QYHKIHH, TOYKH
neperuda.

AcumMnToTel rpaduxa dysxmmm. Obmas cxema
HcclIenoBasus QYHKIHH U HOCTpoeHus eé rpaduka.

2/0,06

13

14

12

6.Uurerpans
HOE
HUCYHCIIEHHE
GyHKImi
OIHOH
TIEPEMEHHOM

[leproobpaznas. HeonmpeneneHuslii HHTETpala U
ero cpoiicrea. Tabnuua OCHOBHBIX HEOIpe/IeIeHHBIX
uHTerpanoB. OCHOBHBIE METOIBI HHTETPHPOBAHHS:
HEIIOCPEICTBEHHOE, HHTETPUPOBAHUE I10 YaCTIM H
IIOJCTAaHOBKOH, HMHTETPUPOBAHHE  pPaIlHOHATBHEIX
byHKIHH, HHTErPHPOBaHHE BBEIpaYKCHHH,
COJIEPKAIMX TPUTOHOMETPHYECKHE PYHKITHH.

2/0,06

2/0,056

OcHoBHEIE METO/IBI MHTETPHPOBAHHS:
HHTETPHPOBAHUE PalHOHATEHEIX byHKImi,
HHTErPUPOBAHHE BBIPAKEHUH, COIEpIKALITIX
TPUTOHOMETPHYIECKHE QYHKITHH.

2/0,06

OnpeneneHHBIH HHTETpat Kak Ipenesn
HHTETPATBHBIX  CYMM. OcHoBHBIE  CBOHCTBa
ompeneneHHoro wuHTerpaia. ONEHKH HHTErpalos.
@opmyna cpensero  3HadeHus. MuTerpam ¢
IEPEMEHHBIM  BEpXHMM  npexenoM. Dopmyna
Herotona-Jlelibnuma. Brramcnenue omnpejeneHHBIX
HHTETpajoB: 3aMeHa IepeMeHHod u (dopmyna
HHTETPUPOBAHHS 10 YACTSIM.

[TpuOnvkeHHbIE BBIMHCICHUS  OIPENEICHHBIX
HHTErpajioB: (GOPMYIIEI IPSIMOYTONEHHUKOB, TPATIEIHi
u CuMIICOHA.

[IpunoxeHus ONpENENeHHOTO HHTErpaja K
BBIYHCIICHUIO IUIOIMANEH IIIOCKUX KPUBBIX, JUTHH YT
KPHBBEIX, 00BEMOB TEN W ILIOMIANEeH IOBEPXHOCTEH

BpaIICHHA.
HecobGcrBennble uHTErpanbl ¢ OGeCKOHEUHBIMH
npefenaMHd  HMHTerpupoBaHus.  Murerpanm ot

pa3phIBHOH QyHKITHH.

2/0,06

2/0,056

14
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16 @QyHKIHH  JBYX  HEPEMEHHBIX  (OCHOBHEIE
noHATHA). ['eomeTprueckoe uzobpaxkeHune GQyHKIHH
IOByX TIepeMeHHBIX. IIpemen dyHKumE ABYX
IepeMeHHbIX. HempepbIBHOCTE  (QYHKIMH  JBYX
IEPEMEHHBIX. 1/0.02

YHacTHEIE IIPOM3BOJHBIE TEPBOTO  IIOPSJKA. ?
YactHble  IIpOM3BOOHBIC  BBICIIMX  IIOPSIKOB.
7.®yaxnun | JuddepenmupyeMocTs U moNHBI b QepeHIman
HECKONBKUX | PyHKIMU. [IpuMeHenue nonHoro muddepeniuaia K
TIEPEMEHHBIX | IPUOIMIKEHHBIM BRITHCIEHHSIM.

17 [Ipou3BonHas 1O HANpaBICHHIO. [ pajHeHT.
KacaTtensHasd mIockocTh H HOPMah K TIOBEPXHOCTH.
OkcTpeMyM — QYHKUHH ~ JIBYX  II€pEMEHHBIX.
Hauboneinee u HauMenblnee 3uadenust ¢ynkmud B | 1/0,01
3aMKHYTO# 0611acTH.

Omnupuyeckue GopMymnsl. MeTon HauMEHBITHX
KBaJ[paToB.

34/0,94 | 12/0,34

Ilpu nposeleHHMH NpPAKTHYECKHX 3AHATHH CO3/AIOTCS YCJIOBHs UL MaKCHMAaIBHO
CaMOCTOSTEILHOTO BEINOTHEHHS 3amaHui. [o5TOMy npu npoBeneHHH NPaKTHUYECKOTO 3aHATHs
IIPEO/IaBaTeIF0 PEKOMEHIYETCS:

1. TlpoBecTr sKcmpecc-ompoc (YCTHO HIIH B TECTOBOH (OpME) MO TEOPETHUECKOMY
MaTepuay, HeoOXOIUMOMY /ISl BBIIOJIHEHHS paboTHI (C OIEHKOIH).

2. IlpoBepuTh NPaBHILHOCTE BEINOTHEHHS 3aJaHUi, MOATOTOBIEHHBIX CTYJEHTOM IOMa
(c oLeHKOIH).

3. PexoMeHJ0BaTh CTYJIGHTaM HCIONB30BAHME OHIAHH KypCOB Ui HM3ydeHHS
KOHKPETHBIX TEM JTHCIHILTHHBL '

Jlroboe  mpakTHYeCcKOe  3aHATHE ~ BKIIOYACT  CAMOCTOSTENBHYIO  IpopaboTKy
TEOPETHYCCKOr0 MAaTepHaa M M3y4eHHe METOJHKH DeINeHHs TUIHYHBIX 3a1ad. Hekotopsle
3amadyd  CONEPIKAT OSIIEMEHTBI Hay4HBIX HCCIEJOBAHMH, KOTOpBIE MOTYT MOTPeOOBATh
YIIyOIeHHOH CaMOCTOATENBHOH MPopaboTKH TEOPETHIECKOTO MaTepHaa.

5.5. JlaGopaTopHble 3aHATHS, HX HAUMEHOBaHHE H 00beM B Yacax

JIaGopaTopHble 3aHATHSA YIeOHBIM IUTAHOM HE IPETYCMOTPEHEL

5.6. IlpumepHas TeMaTHKA KYPCOBBIX POEKTOB (paboT)

KypcoBsle paboTsl y4eOHBIM IITAHOM HE [IPE/YCMOTPEHEL

5.7. CamocrosiTebHas paboTa 6akaaaBpos

Ilpu opranuszannu BHeayAHTOPHOH CaMOCTOSTE/NLHOW paboTBl [0 JaHHOM
JUCLHUILIMHE IPEIOIaBaTEeIi0 PEKOMEH/IYETCs HCIIONIB30BaTh CIEAYIONHE e (DOPMEL:

- U3yYEHHE OHJIAHH KYpPCOB;

- KOHCNEKTHPOBAHHE IIEPBOUCTOYHUKOB M IPYToH y4eOHOM! THTepaTypsl;

- ipopaboTKy y4eOHOro Marepuana (1o KOHCIEKTaM, yueGHOM 1 Hay9HOH THTepaType);

- H3ydeHue y4eOHOro MarepHaya, TIEPeHecEHHOTO C ayIMTOPHEIX 3aHATHH Ha
CaMOCTOSTENBHYIO TPOPaboTKy;

- HamkcaHue pedepaTos;

1S
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- peeHre CTYOIEHTOM CaMOCTOATENILHBIX 3a/1a4 00OBIyHOH CJIOXHOCTH, HAIIPaBJICHHBIX Ha

3aKpEIIICHUE 3HAHUH U yMEHHIH;

-BBIIIOJTHEHHE HHIWBHIYaJIbHBIX 3aJlaHUH MOBBIIICHHOH CIIOJKHOCTH, HallpaBJICHHBIX Ha

Pa3BHTHE Y CTYACHTOB HAYYHOI'O MBIIIIICHHS U UHHITHATHBEI,

- BEITIOJTHCHHUE pacquHo~rpa<quecmx JOMaIlTHHuX SaﬂaHHﬁ;
- IIOATOTOBKY K KOHTPOJIBHBIM CpE3aM 3HaHHﬁ, TECTHPOBAHHIO, DK3aMCHY.

Conepxanue u 00beM CaMOCTOSTEIBHOR paboThI
Paznensi u O0bem B yacax /
TeMBbI TPYA0EMKOCTh B
pabiaeh Ilepeyens JoMaImIHUX 3aaHUN U JPYTHX Cpoxn 380
NporpamMmMsI BeIOIH | ODO 300
BOIIPOCOB /LISl CAMOCTOATEILHOT0 H3yYeHHSI
CaMOCTOSATEIb €HHA I 11
HOTO CEMECTP| ceMecTp
H3Y4eHHS
UTnnelinas ®PaboTa ¢ TEOPEeTHIECKAM MaTePHAIOM
anredpa paznena.
©CaMOCTOSTENIEHOE U3YYEHHE TEMBI
«OmpenenuTeny n-ro mopsIKay. |3 menens| 6/0.16 | 16/0.44
©OTpaboTKa HABBIKOB BEINOJHEHHS OICpalimit
HaJ MaTpHIaMH, PEIIeHUs CHCTEM JIHHEHHBLIX
YPaBHEHHH Pa3IMYHBIMH METOIaMH. ® PacyeTHo-
rpaduyeckas pabora.
ePaboTa ¢ TEOPETHIECKUM MaTePHAIOM
BeRiopEas || DA, 5 meziens| 6/0,16 | 16/0,44
anrebpa o] IprobpeTeHre HABBIKOB PeINeHHs 3a1a4 10 ’ ’
TeMe «BexTopriy.
ePaboTa ¢ TEOPETHYECKHM MaTEpHATIOM
pasiena.
@ CaMOCTOSTeNIEHOE U3YICHHE TEMBI
«AddUHHBIE KOOPIHHATHI HA IIJIOCKOCTH U B
NIPOCTPAHCTBEY.
ePedepar Ha Temy «McTopus u pasBUTHE
A TEOMETPHHY.
HAJIATHYECK
o] I[puobpeTeHre HABLIKOB PEIIEHHS 3a/1a4 110 8 memena| 6/0,16 | 16/0,44
ast TeOMETpHSs _
TeMam:
- KOOpIHHATEI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
- Pa3MYHEIE YPABHEHHUS IPAMOH U IIIOCKOCTH,
- B3aHMHO€ PACIIOJIOKEHHE IIPSIMBIX H
IIOCKOCTEH.
- KPHBBIE BTOPOTO TIOPSIKA.
®PacueTHO-rpadugeckas pabora.

16
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Bgenenue B
MaTeMaTHYeCcK
HH aHAIH3

ePaboTa ¢ TEOPETHIECKAM MaTepHaIoM
pasznena.

e[ [proOpeTeHre HABBIKOB pelleHUs 3a/1a4 Ha
HAaXO0X/IeHHE NIPeJIesIoB (YHKIIHH, HCCIeIOBaHHE
(byHKIUE Ha HEIPEPHIBHOCTE.

e PacuetHo-rpaduyeckas padbora.

10

5/0,16
Henens

16/0,45

Huddepenua
TBHOE
HCYHCIICHHE
byHKIMII
OJHOH
TepeMEHHOH

ePabota ¢  TeopeTHYECKHM
pasjena.

e CaMOCTOSTENBEHOE
TIPOM3BOIHEBIX.
o[IpmoOpeTeHre  HABBIKOB  KCCIIEOBAHHS
(GYHKIHHE U TOCTPOEHUS e€ rpaduka.

e PacuetHo-rpadudeckas padoTa.

MaTepHaIoM

H3ydEeHHE TabIHIIBI

13

6/0,16
Henens

16/0,45

WuTerpansHoe
HCUHCIICHUE

ePaboTa ¢  TEOpPETHYECKUM
paszena.

© CaMOoCTOSITEIIBHOE H3y4EHHE TabIHITEI
MHTErpajioB, OCHOBHEIX CBOWCTB OIIPEIENeHHOT0
HHTETpama, METO/IOB IPUOITHIKEHHOTO
BBIYHUCIICHUS OTIPEACTICHHBIX HHTEIPAJIOB,
ellpnobpereHnre  HaBBLIKOB  HHTErPUPOBAHHS
GbyHKIUH pa3THYHBEIMUA METOIAMH.

e PacuetHo-rpaduyeckas pabora.

MaTepHaioM

16

6/0,16
HeJeNs

17/0,48

OyHKIAH
HECKOIBKHX
HepeMBHHBIX

oPaboTa ¢  TEOPETHYECKHUM  MaTepHaoM
pasnena.

@ (CaMOCTOATENNEHOE M3yueHue TeMBl «YacTHble
IIPOM3BOJHEIE BBICIIUX TIOPSIIKOBY.

e[ [proOpeTeHHe HABBIKOB BBIYHCICHUS YACTHBIX
IIPOM3BOJHBIX, IIPOH3BOJHON IO HallpaBIICHHIO,
rpajiieHTa, KacaTeJbHON IIJIOCKOCTH W HOPMAIH
K IOBEPXHOCTH, 3KCTpeMyMa OQYHKIIMH IBYX
IIEPEMEHHBIX, HAWOOJBINEr0 H HAHMEHBIIETO
3HauYeHHs (YHKIUH B 3aMKHYTOH obsacTw,
HaXOXKJEHHE 10 OSMIMPHUYECKHM  JTaHHBIM
METOZIOM HaWMEHBIIMX KBAIApaToB (QyHKIMH,
OIIHCBHIBAIOIIEH TEXHOIOTHUECKUH TIPOIIECC.
ePacyeTHO-rpaduueckas pabdora.

17

5/0,15
Hezens

16/0,45

HUTOI'O:

40/1,11

113/3,13

5.8. KanleniapHelii rpaduK BocUTaTeILHOH Pab0ThI 10 NHCHHILIHHE

MOIIYJH:- 3. y‘leﬁHO-HCCJIEJIOBaTeHl:CKaH H HAYIHO-HCCIEA0BATC/IbCKAN NeATEIbHOCTH

Jlara,

IIPOBCACHUA

MCCTO

Hassanmue
MEPOIIPHATHS

dopma
TIPOBEICHHUS
MEPOTIPUSATHS

OTBEeTCTBEHHBIH

JlocTixeHus
oOyuaromuxcs

Centabps, 2021
OI'BOY BO
«MI'TVY»

Jlexius-
TUCKYCCHS
«Pone
MaTeMaTHKH B
HayKe»

Mamananuesa

rpyMNIoBas 1H

YK-1

ChopMupoBaHHOCTE

17




18

6. Ilepedens y4eOHO-MeTOHYeCKOro ofecmedeHHsl Qs CAMOCTOSTE/IbHO paboThI
obyuaromuxes mo mucuumiune 51.0.13 Maremaruka

6.1 MeToau4eckue yka3anus (coGCTBeHHbIE pa3paboTKH)

1. HMemuna, T.M. OcHoBEl MaTemaTHYecKoro aHammsa. .1 [DneKTpoHHBIH pecype]:
y4eb. mocobue mns GaxamaBpor / T.M. Jlemuna, O.JI. IllessixoBa. — Maiixom: MII
Kyuepenxko B.O., 2013. - 130 e. - Pexcum JOCTyTa:
http://lib.mkgtu.ru:8002/libdata.php?id=2000029454

2, Hemuna, T.M. OcHoBrl MaTeMarudeckoro anammsa. U.2 [DIeKTpOHHBIH pecypce]:
y4eb. mocobue s GakamaBpos / T.M. Jlemuna, O.I. IlleskoBa. — Maiikom: MII
Kygepenko B.O., 2013. = 110 G - Pexum JOCTyTIa:
http://lib.mkgtu.ru:8002/libdata.php?id=2000029452

% Hemuna, T.M. OcuoBpl mMaTemMaTHdeckoro amammsa. 4.3 [DnekTpoHHEIA pecypc]:
y4eb. mocobue s Gaxamaspos / T.M. Jlemuna, O.JI. IlleBsxosa. — Maiikom: - WII
Kyuepenko B.L), 2013. — 174 c. - Pexum JoCTyTIa:
http://lib.mkgtu.ru:8002/libdata.php?id=2000029450

6.2 JInTepaTypa /151 caMOCTOATEILHOM PatoThI

4. Kypce Boiciuelt matematuxu. Y. 1 [DnexTpoHHsit pecype]: yuebuuk / M.K. Beganoxos
u gp. — Maiikom: Marapur O, 2013. - 384 ¢ - PexuMm jocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

5. Kypc Beicme#t maTematuky. Y. 2 [DnextporHsi pecype]: yuebrnk / M.K. Benanokos
u Jjgp. — Maiikom: Marapur O.J., 2013. - 279 c¢. - Pexum pgocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

6. [lTuniayes, B. C. Beicmas Matemaruka [DnekTporHsiit pecype]: yaeduuk / B. C.
[Iunayes. - Mocksa: UTHOPA-M, 2019. - 479 ¢. - OBC «Znanium. com» - Pexum gocryma:
hitp://znanium.conVeatalog/product/990716

7. llunages, B.C. 3amaunvk 1o BeICIIEH MaTeMaTHKe [DIEKTPOHHEIH pecypc]: yaebHoe
nocobue / B.C. Illunaues. - M.: HTHOPA-M, 2020 - 304 c. - OBC «Znanium.comy - Pexum
noctymna: https://znanium.com/catalog/document?id=344429

6.3. TemaTuka KOHTPOJILHBIX paGoT ais obygawmuxcs Ha 300

3ananusa KOHTPOILHEIX paboT i 00pasIsl pellecHHS THIIOBBIX 3a1at:
benanokos, M.K. (Matfkomckui rocy1apCcTBEHHBIH TeXHOJIOTHIECKHH YHHBEPCHTET).
Maremarnka : METOIMYECKHE YKa3aHHA B KOHTPOJIbHBIE 3aIaHus /IS CTYI€HTOB-3a09HAKOB /
M.K. benanokos, I'.B. [IlamGanesa, O.I1. Illerskora ; ®I'50Y BITO MalKom. roc. TEXHOL YH-
T, Kad. Bricn. MaTeMaTnky 1 cuctem. ananusa. - Matikon : Kyuepenko B.O., 2014. - 120 ¢. —
Pexum noctyma: http://lib.mkgtu.ru:8002/libdata.php?id=2100024867
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7. ®oun OLIEHOYHLIX Cpe€ICTB MOJid TIPOBEICHHHA ﬂpOMe}KyTO‘IHOﬁ aTTeCTalHH

obygaromuxces no gucuunauue 51.0.13 Maremaruka

7.1. Ilepeyenb KoMmeTeHIUH ¢ yKa3aHHeM 3TanoB HX (JOPMHUPOBAHHH B IpoLEcce

0CBOEHHS 00pa30BaTe/ILHOMH MPOrpaMMBI

JTanbl GOpMUPOBAHUS HanvenoBanue yue0HbIX JHCHHILTHH, (OPMHPYIOIIHX

(HOMep cemecTpa COTrJIacHO
yueOHOMY ILIaHY)

KOMIETCHIIHH KOMIIETEHIIHH B IIpoIecce 0CBOEHUSA OGpaCiOBaTeJIBHOﬁ IIporpaMmael

CUCHIEMHBLI ROOX00 014 perieH A NOCHIAGTEHHbIX 3a0ay

YK-1: cnocoben ocyuwecmenanmo nouck, Kpumu4eckuil QAnu3 U CUNmMe3 UHGOPMAyUU, nPUMEHAND

VYK-1.1 — ananuszupyem 3aoauy, 6vi0eniaa ee 6a306bie COCHMAGHAIOULIE, OCYUECHIBLACHT
0CKOMNO3UWUIO 3a0a4u

~

Mamemamurxa

Mndopmaruxa

MeTonuKa HayYHBIX MCCIIEJOBaHMH B JTaHMIA(QTHOH apXxuTeKType

Hayuqrno-uccnenoBarensckas pabora

Texaomorus 3allIHTEI paCTeHHf;I

HpO@KTHO-TeXHOJIOFI/I‘ICCKaH ITpaKTHKa

B

[ TpoeKTHBIH TpaKTHKYM

Hay‘-lHO-HCCHGIIOBaTGHBCKElﬂ pa60Ta

N[A[ R [R[OA[ = [W[—
SN EYEA RS ES LY

I"eorH(bOpPMAIIMOHHEBIE CUCTEMBI U TEXHOIIOTHH B JTaH/ (A THOH
APXHTEKTYPE

MaTemaTHuecKkoe MOJEITHPOBaHHE OHOJIOTHYECKHX ITpOLECCOB

MaTtematudeckas OHOIOrus

[loaroToBka K cade caada rocyJapCTBCHHOIO 3K3aMeEHa '

FEIEEIEN RS
=] iV} [Na] iXa]

BEIITOJIHEHHE M 3alIMTa BBITYCKHOM KBATHQUKAIHOHHON paboTh

YK-1.2 — naxooum u Kpumuyecku ananusupyem uHpopmayuro, HeooXxo0uUMyro 0A peuieHusn
nocmasneHHou 3a0aiu

1 2 Mamemamuxa

1 2 WMudopmaruka

3 4 MeToarKa Hay49HBIX MCCIe0BaHKH B TaHmmadTHON apXuTeKType
4 - Hayudmno-uccnenoparensckas pabora

5 6 [TexHOMOTHS 3aIIMUTEI pacTeHHH

6 6 [ [poeKTHO-TEXHOIOTHYECKAS IIPAKTHKA

6,7 6,7 [TpoeKTHBIH IpaKTUKYM

»

7 8 Hayuno-uccnenoBarenbckas pabora

7 8 ["eonHbOPMAIHOHHBIE CHCTEMBI H TEXHOJIOTHH B JIaHAIA()THOH
ApXHUTEKTYpE

7 9 MaremMaTiHyecKoe MOJAENTHPOBAHNE OHOIIOTHYECKHX ITPOIECCOB

7 9 MaTemaTrdaeckast OHOIOTUs

8 9 [ToxroToBKa K cade M cjladya FoCyIapCTBEHHOrO 3K3aMeHa

8 9 BeIIToJIHEHHE M 3alIMTa BBITYCKHOM KBaTH(UKAIHOHHOR paboThI

U HEeOOCMAMKH

VK-1.3 — paccmampugaem 603mModcHble 8APUAHMBI PEULeHUA 3A0a4l, OUCHUBAA UX 0OCHOUHCHIGA

\Mamemamurxa

— |~
f—

HudopmaTuka

3 3 MeToauka Hay9HBIX HCCIIEIOBAHMH B TaHIIIAQTHON apXUTEKType
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4 4 Hayuno-uccnenoBaTensckas paborta
B 5 TexHOIOrus 3a1UThH PACTEHUH
6 6 [IpoeKTHO-TEXHOIOTHYECKas MPaKTHKA
6,7 6,7 I IpOEKTHEIN IPaKTHKYM
7 7 Haygrno-uccnenoparensckas pabora
7 7 ["'eonH(pOPMAIMOHHBIE CUCTEMBI H TEXHOJOTHH B JaHAIAPTHOM!
ApXHUTEKType
7 /] MaTemaTH4YeCKOe MOIENHPOBaHHE OHONTOTHIECKHX TIPOIECCOB
7 7 MatemaTuueckas OHoorus
8 8 [loaroToBKa K cliaye W cjiaya rocyIapcTBEHHOI0 SK3aMeHa
8 8 BrIToMHEHME U 3alIMTa BBITYCKHOH KBATHGHKAIIHOHHON paboThI

OIIK-1 — cnocoben peuwiams munossie 3a0a4u NPoPeccuoHaNbHOl 0eAmebHOCHI HA OCHO8E
3HAHUI OCHOBHBLX 3AKOHO6 MAMEMAMUYECKUX U eCIeCMBeHHOHAYYHBIX HAYK C HpUMEHEeHUeM

UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UlL

OIIK-1.1 — ucnonv3yem 0CHOGHbIE 3AKOHbI €CHIECHIBEHHOHAYYHBIX OUCHUNIUH ONA PeuleHun
CMAHOAPMHbIX 3a0ay 6 00J1acmu TAHOUAPMHOU APXUMEKIYPbI

Mamemamura

brosorus pacrenui

I[TouBoBencHHE

ATpoXUMHS

I[SKOpaTHBHOG PacCTCHHEBOACTBO

Ha‘{epTaTGHBHa}I TCOMETPHA H HHKXCHEPHAs rpa(bm(a

ApxuTeKTypHas rpadHKa H OCHOBBI KOMITO3HIIHH

rBHETHKa, CeIeKIHS H OMOTEXHOIOTHH JACKOPATHBHBIX paCTCHHﬁ

DKOJIOTHSA

OpaHmepefleLIe H TSIIJIHYHBIC KOMIIJICKCEI

TexXHOMOTHs 3aIUTE pacTeHuH

SN B WW W W R R = = ey

OO (||| W|Ww L — M by

I"eonHOpPMaHOHHEIE CHCTEMBL M TEXHOJIOTHH B JTaHAIAa(QTHOH
APXHUTEKTYpe

MatemaTHuecKoe MOJCITHPOBAHHUEC OHOJIOTHYECKHX IIPOIECCOB

MaTtemaTHgeckas OHOIOTHs

o |~

O |(\O| O

HO,III‘OTOBK& K c1adc H ¢ayda rocygapCTBEHHOI'O 3K3aMcHa

8

9

BrimonHenye ¥ 3a11MTa BRITYCKHON KBATH(OHKAIHOHHOM paboThI

OIIK-1.2 — ucnons3zyem mamemamuieckue Mooenu 8 061acmu 1aHOWAPmMHON apXumeKmypsl

1 2 Mamemamuxa

3 3 HavepraTenbHas reOMETpHS U HHIKEHEpHas rpaduka

3 3 ADXHTEKTYpHas Tpa¥Kka U OCHOBBI KOMIIO3HIHH

3 4 ['eHeTHKA, CENEKIMs M OHOTEXHOIOTHE ACKOPATHBHAIX PACTEHHUI
7 9 MareMaTidecKoe MOJIETHPOBAHIE OMOIOTHYECKHX IPOIIECCOB

7 9 Matematndeckas OHOJIOTHS

8 9 [TonroToBka K cliaue ¥ ciaga rocy/JapCTBEHHOIO 9K3aMeHa

8 9 BelnosiHeHue M 3aIIkTa BRIy CKHON KBaH(HKAIHOHHOM paboTel
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7.3. TunoBble KOHTPOJbHbIC 3aJaHUS M WHbIe MATEPHAIBI, HEOOXOQUMbIE IS
ONCHKH 3HAHHH, YMeHUH, HABBLIKOB H (HJIH) ONbITA JEATEJIHHOCTH, XapaKTEePH3YHMINX

9Tamsl GOPMUPOBAHHS KOMIIETEHITHE B IPOIECCE OCBOGHHS 00pa30BaTebHOM IIPOrpaMMEI

JluHeinag anare6pa

Bapuasnr 1. Bapuanr 2.
1. Onpedenenue onpedenumens 2 nopsoka. 1. Onpedenenue onpedenumens 1 nopsoxa.
2. Teopema Jlannaca. 2. Onpedenenue anzebpauyecko2o OONONHEHUA.
3. Onpedenenue cor3HOU MaAMpuybL. 3. Mampuya nasvisaemes nesblpodicOennol,
4. Onpedenenue basucrnozo munopa. ecnu...
5. Buruciume - |! Az, ; ; i . 4. Teopema o panze Mampuz;bz.l \
S 3 b % _3 5. Bwiyuchumes : : _62 i ; " ‘
]

BexTopuasn aaredpa
Bapmnant 1

3anaua 1. /lanel BekTOpHI a, b ,¢,d B HexoTopoM 6asuce. IlokaszaTh, dTO BEKTOPEI
a,b,e 00pasyroT 6a3uc 1 HalTH KOOPAWHATE BEKTOpa d B aTOM Gasuce.
a=(221), b=(1-31), ¢=(-1,0,1), d =(3,-1,5).
3agayva 2. [TpoBepyuTh KOIUIMHEAPHOCTL BEKTOPOB C; U C, .
a=(1,-25), b=03,-1,0), ¢,=4a-2b, ¢,=a-2b.
3anava 3. Jlansl KOOPJMHATE! BEPINHH THPaMUIbI A;, A2, A3 A4 Tpebyetes:
1) moxasaTh, 4TO TOUKU A;, A2, A3 A4 He NeXaT B OJHOM IUIOCKOCTH,

2) waiity yron Mexnmy BektopamMu A, A, u A A, ,
3) HalTH mIomanb TpeyronbHUKA AA2A3,
4) naiitu oObpeM mupamu sl A1 A2A4344,
A1(7,1,2), Ax(-5,3,-2), A3(3,3,5), A4(4,5,-1).
3anava 4. Haiitu nnomans mapaiienorpaMma, OCTPOEHHOTO Ha BEKTOpAX ¢ H d , e
c=7a+9b, d=2a-9b, |al=3, [b|=3 (a,b)=2x/3.

Bapuant 2

3amaga 1. Jlausl BexTOpEl a@,b,C,d B HekoTopom Oasuce. IlokasaTe, 4ro BEKTOPBI

a,b,c obpasyror Gaszuc U HAWTH KOOPIMHATEI BeKTopa ¢ B 5TOM Haswce.

a=(41,-2), b=(2-3,0), c=(31,-2), d=(7,-1,-3).
3anaya 2. [IpoBepHUTH KOITMHEAPHOCTH BEKTOPOB €, U C,.
a=(1,-25), b=(3-1,0), ¢,=4a-2b, ¢,=2a-4b.

3anaqa 3. JlaHsl KOOPAHHATEI BEPIUKUH ITHPAMUILI A7, Az A3 A4 Tpebyercs:
1) moxasate, uto TouKM A, A2, A3, A4 He j€XKaT B OMHOM IIOCKOCTH,

CRE——

2) wmaiitu yron Mexny Bektopamu A, A4, u 4,4, ,
3) HaliTH IUIOIAAE TpeyronLHuKa 44243,
4) HaiiTu 00bpeM mupamMubt A 1424344,
A1(-2,3,-2), A2(2,-3,2), A3(2,2,0), A4(1,5,5).
3agaua 4. Haiftu nuomans napamienorpaMMa, OCTPOSHHOTO Ha BEKTOpax ¢ H d, roe
¢=-2a+3b, d=2a+8b, [a|=2 [p|=3 (a,b)=2x/3.
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AHaJuTHYeCKas reOMeTpH
Bapmuanr 1
3anaua 1. [TpoBepHTh KOJIMHEAPHOCTH BEKTOPOB C; U C,.

a=(1,-25), b=(3,-10), ¢, =4a-2b, ¢,=a-2b.

3anaua 2. JTaHb! KOOPAHUHATE! BEPIMTHH MHpaMuiel A5, Az, A3 A4 Tpebyeres:
1) malitu mny pebep A1A2 1 A1As3

2) HaiiT yron Mexny Bekropamu 4,4, u A, A4, ,
3) HaliTu mIOmans TpeyroabHuKa 414243,
4) wmalitu o6beM nupaMunsl 41424344,
5) yron mexmy iockoCTIME AA2A3u A1A2A4
Ai(7,1,2), A2(-3,3,-2), A3(3,3,5), A4(4,5,-1).
3agaua 3. :
Touka A(0, 2) sBnsercs BepmmHOH Tpeyronsuuka ABC. Beicoret BM u CM storo
TPEYTOJIbHHKA 3aal0TCsl YPaBHEHISIMH X+y=4 H y=2x H TO4Ka M- TOYKa IepeceveHus: BICOT.
CocTaBUTh ypaBHEHHUS BBICOT TPEYTONBEHUKA.

Bapuanr 2
3apava 1. [IpoBepHTE KOIIHHEAPHOCTH BEKTOPOB C; H C,.
a=(1,-25), b=(3-1,0), ¢c,=4a-2b, ¢,=2a—4b.
3anaya 2. J/[aHbl KOOpAWMHATEI BEPIIHH MUpaMuALbl 4, Az, A3z A4 TpebGyercs:
1) mnaditi uaHy pedep A1Az 1 A1A3

2) mHaliTu yron mexy Bektopamu A, 4, u A, A;,
3) HalTH IUIOMAIb TPEYTONBHAKA A1A2A3,
4) wuaiiti 06vem nupaMuasl 41424344,
5) yrou Mexay nnockocTsMH A A2Asu A1A244
Ai(-2,3,-2), A2(2,-3,2), A3(2,2,0), A«(1,5,5).
3amaua 3.
H3BecTHEI cepenuHsl cTopoH Tpeyronsuuka ABC: M(2, 1), K(5, 3), P(3, 4). CoctaBuTh
YPaBHEHHS CTOPOH 3TOT0 TPEYrOJbHHUKA.

Beenenne B MaTeMaTHYeCKHI aHAIN3
Bapuanr 1

1. BerauenmuTs npesesisl QyHKIi
2x? —5x+3

D lims a5 menne =32 % =3x =
. ’\/x_]_’\/7—x . 3x . 2]’1—3 In+2

2) [im > D lim———— 4 lim ,
x—>4 x—4 x>0 arctgdx o \2n+5

2. HccrenoBaTs QyHKIMIO Ha HENPEPHIBHOCTL ¥ ITOCTPOHUTH rpaduk
tgx, ecru 0<x<m/4,

f(x)= NJ1=-x, ecrux <0,

1, ecrux=>m/4

Bapnant 2
1. BerMucIuTh npeens GyHKiuit
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. AxP=Tx-2
D lim— % =05 % =25 =
2 2n-17
- 1g°x . [(3n-2
2 i . 3) lim———; 4) [ j ‘
1}_11121«/x+2—\/6—x )lclfgsme ,11_{130 3n—4

2. UccnenoBath (yHKIHIO Ha HENPEPLIBHOCTE U IIOCTPOUTH Ipaduk
2x%,ecmx <0,
f(x)={cosx,ectm0<x<z/2"

x-r/2ecmax>mx/2

JuddepenunanpHoe Heunceaenne QyHKIUH oHOH MepeMeHH 0
Berqucnuts npousBoHbIe QYHKIHH

Bapmnanr 1 BapnanT 2
])y:4~/x3 +i2_i+2 ])y:3’+z,txzi/;—éjfcosx+i
X x Vx
Z)yzxz-tgx 2)y:(2x3+1)-tgx
I+e* x°
Ny= 3)y=
I1-¢* & x’ -3
4)y= 3’ lnx-x* 4)y= eﬂzﬂx

5)y=+x’+2x+3 6)y=sin’x 3)» = arcsin (sin x)

=arctg~2x—3 6)y=ln(x+\/x2 +5)

7)Yy

8){x=a-sin3r 7)y:2ms‘2x 8) {X=a-sint
y=qa:cos’t y=a-Incost

9) y=1g2x+7), y" -2 9)y=£-sin2x,y"—?

]0)x3+y3—3xy:0,y;—‘?

10) x-sinx+y-sinx =0, y, -7

HccnenoBars QyHKIIHKO H TTOCTPOUTH €€ Tpaduk

Bapwuanr 1 BapuanT 2

1 (x-1 2 y _2—x3
() S

2, y=x—1n(x+]) 2. y=x? lnx

HHTerpajasHoe ucuncieHne QyHKIHA 0THOH ITepeMeHHOH
Bapuanr 1

3adanue 1. Hailimu neonpedenenuvle unmezpanvl. B nynkmax a) u 6) coenams

npoeepky ougpepenyuposanuem.

a) I(W+J;+2)dx,' 0) Iecoszx sin 2x dx ;
3x°dx

areg

3adanue 2. Bviuucnums onpedenennsie uHmMeZpaisl.

2) I(l — 6x)e** dx.
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3

fcosxdx

a) j[1+5x+3f]dx, )I\/‘ _SE

3adanue 3. Hatimu niowiads guzypsl, ocpanuiennoil tunuamu. Coenams wepmenic.
p=x>, y=8-Tx2

3adanue 4. Heecnedogams Ha CXOOUMOCHIb HECOGCMEEHHBLIE HUHMEZPA.

J- dx
1 V4 —x?
Bapuanr 2

3adanue 1. Hailimu neonpedenenHsvie unmezpansl. B nynkmax a) u 6) cdenams
npoeepky oughghepenuuposanuem.

a) J.(——\F+3\/_+4]dx, 6)J‘I+Cosxdx;

x+sinx
8) Ix/4~20084xsin4xdx,' 2) _[ 2—4x sin 2x dx.

3adanue 2. Boiwucaums onpedenersie UHMEZPAIbL.

WA
a) j(cosx+2 ; 0) I\/3 Sxdx; 3)_[

4 (x + 1)5

3adanue 3. Halimu niowadw guzypol, ozpanudentoni aunuamu. Coeramo uepmednic.

y=x, p=2-x%

3adanue 4. Hecnedosams Ha cxo0umocms HecoGCmeeHHbLIE UHMEZPA.
¢ dx
|5
ox

OYHKIHA HECKOJILKHX NepeMeHHbIX
Bapuanm 1 DYHKUUU HECKOTILKUX HePEMEHHBIX

3adanue I. Iokazame, umo @ynkyus Z = f (x, y), Yyoosiemeopaem 3a0aHHOMY
YpasHeHuo

AT F x8_+y62 = 0.
x+y oOx ~ 0Oy

3adanue 2. Haiimu oupgpepenyuan emopozo nopaoka ¢ynxyuu  Z = sin(xy).

z =aresin

3adanue 3. Hecnedosams na sxempemym dynxyuio Z = [ (X, V).

2
z=x*+y* —xy+x+y+2.
3adanue 4. Cocmasumv ypasnenue KacamenbHoll HIOCKOCHIU W HOpMAlu K
noeepxHocmu Z = f(x,y) 6 mouxe M .

z=x"=2xy+y* —x+2y, M(L1L)).
3adanue 5. Haiimu naubonsuiee u naumensuee snauenun gynxuyuu Z = f (X, y), 6

3a0aHHoi  obnacmu Z = X % y?' =+ 2xy —2x+ 2y +3 , & mpey2o/ibHuKe,
ozpanuyennom npameimu Y = 0, X = 2, y=x+2,
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3adanue 6. Beruucnume npubnuscenHo, ucnonvya oudepenuuan @ynxyuu
2adanue 0. ). P
1,0 ; 3:97I

3adanue 7. IKcnepumeHmMANbHO HONYYEHHble 3HAYEHUA (DYHKUUU yzgo(x)

3anucansl ¢ mabauye. Memooom HauUMeHbUUX Kéadpamos nHaimu gynkyuio VY = ax + b,

EHIPAHCAIOWAYIO RPUBTUNHCEHHO (DYHKUUIO go(x). Coenamv uepmedsnc.

X 1 2 3 4 5
y 48 |56 |43 |23 |28

Bapuanm 2 DYHKUUU HECKOAbKUX HePeMEHHbIX
3adanue 1. IMTokazame, umo ynkuua Z = f (x,y) , yooenemeopaem 3A0AHHOMY

ypasHeHuio.
xy 0z 0Oz
, X—+y—=2z.
x+y Ox = Oy

3aoanue 2. Haiimu ougpepenyuan eémopozo nopaoxka gynxkyuu Z = arctg (xy2 )
3adanue 3. Hecnedosamb Ha IKCpeMym yHKYUI0 Z = f (x , y).
z=-5x"—y* —4xy—4x -2y +4.
3adanue 4. Cocmagumev ypasHeHUe KACAMEAbHOU HIOCKOCHU U HOPMAIU K
HO8epXHOCMU Z = f(x, y) ¢ mouxe M .

z=1+x*+y* M(13).
3aodanue 5. Hatimu naubonvuiee u HauMenbvuiee SHAHeHUA PYHKYUU Z = f (x,9),8

3a0anHou obnacmu Z = x2 I y2 —6x + 4y +2,¢ HpAMOY20IbHUKE 0<x< 4,
-3 y=<2.
3adanue 6. Beryucnums npubnudiceHHo, Ucnois3ya ougghepenyuan yuxyuu.

1,042 +3,012.

3adanue 7. IKCHepuMeHmM@IbHO NOMYHeHHble 3HAYEHUA QYHKuuu Y = go(x)

3anucarsl 8 mabauye. Memodom HaumMeHbUIUX K8a0pamos Hatimu @yuxkyuio ) = Ax + b Kk

ELIPANCAIOULYIO RPUONTUNCEHHO DYHKUUIO @(x ) Coenamsp yepmestc.

x 1 2 3 4 5
y |46 5,6 4,1 2,1 2,6

IIpumepHbIi nepedens BonpocoB K 3k3ameny (O®0, 300) mo Aucuuminze
«MaremMaTHKa»
dnemenmyl NUHENUHOU anzebpol
Martpuubl, BUIE MATPHIL.
CroxeHue MaTpHIl, YMHOKEHHE MATPHI] HA YHCIIO H €r0 CBOMCTBA.
[Ipon3Benenue MaTpPHIL ¥ €ro CBOMCTBA.
Omnpenenenue onpefenuTesei 2-ro 1 3-ro MOPSIKOB, CBOMCTBA ONpeIETHTENEH.
Ilonatne MuHOpa M anrebpaWyecKkOro MOMONHEHHS DSJeMEHTa MATPHILI, TEOpeMa o
JIOXKEHWH OTIPENEHTEIA #-T0 IOPSIKa II0 3JIeMEHTaM CTPOKH (CTo01a).
O6paTHag MaTpuna. Y cIoBHUs CYIIECTBOBAHUS 00PAaTHOM MATPHIILL

p

O E R D e
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7. Croco0s! BerUHCIEHUS 00paTHOH MaTPHIIBL.

8. IlomsTHe paHra MaTpHIBl, OJJIEMEHTapHBIE IIpeoOpazoBaHus. HaxoxieHue paHra
MaTpPHIIBI C TIOMOIIBIO AIEMEHTAPHBIX MPe00pa30BaHU.

9. CoBMeCTHEIE, HECOBMECTHBIC, OIIPE/ICIEHHBIE, HEONpPEeNe/IEHHbIE CHCTEMbI JIMHEHHBIX
YpPaBHEHUH.

10.  ITpaBuno Kpamepa.
11. Marpu4nas 3anuch cucTeMbl. MaTpU4HEI METOA PEIIeH s CHCTEMEL.
12.  Teopema Kponekepa-Kanemnu. BozmMoxHbIE cirydan.
13.  Meroxn I'aycca. OnHOPOOHBIE CUCTEMBL.
INtemermbl 6eKMOPHOIL anzedpsl

1 Bexropsr. JIuneinble onepanuy Hax BeKTopaMu. Mx cBoicTBa.

2. Jlunelinasd 3aBUCHMOCTh ¥ JIMHEHHAs HE3aBHCHMOCTh BeKTOPOB. KpuTepwmil mHHEHHO
3aBHCUMOCTH. [ 'eOMeTpHUeCKH# CMBICT,

3. basuc 1 KoopAMHATEI BEKTOPA.

4, HexaproBa cuctema koopaunat. HaxoxaeHne KoopHAT BEKTOpa.

5. lenenue orpe3ka B [JaHHOM OTHOILICHHH. [IpsAMOYrojbHO-AEKApTOBas CHCTEMA
KOOpZHHAT. _

6. [Tonsiprasi cucreMa KOOpAMHAT.

2. CkanspHoe IpPOHM3BEJCHHE BEKTOPOB, €ro CBOHCTBA. DBelpadkeHHe CKaJPHOIO
IPOU3BEIeHUs Yepe3 KOOPIWHATHI BEeKTOPOB. YTOJI MeXIY BEKTOPaAMH.

8. BekTopHoe npou3Be/ieHHE BEKTOPOB, €ro cBolcTBa. TeopeMa 0 BHIPAKEHHH BEKTOPHOTO
IPOU3BEIEHUS Uepe3 KOOPANHATh BEKTOPOB.

9. CMmemaHHOE TIPOM3BENCHUE BEKTOPOB, €r0 TeOMETPHUYECKHH CMBICI H CBOMCTBA.

Bmpa}KeHHe CMEMIaHHOTO IIPOH3BEJECHHUA UEPE3 KOOPAHHATEI BEKTOPOB.

Ananumuyeckan zeomempun
1. Ilpsmast Ha MIOCKOCTH: ypaBHEHHE IIPSAMOM, IPOXOIel depe3 TOUKY MEepPIEHIUKYISIPHO
BEKTOpY; o0lee, KaHOHHYECKOE, ITapaMEeTPHUECKHE YPaBHCHHUS.
2. llpsiMas Ha IUIOCKOCTH: ypaBHEHHE IpAMOH “B OTpe3kax’; ypaBHEHHE IIPSMOH C YIJIOBBIM
K03} PUIMEHTOM; ypaBHEHHE IPAMOH, IpoXoslei yepe3 2 TOUKH.
3. BzauMmHOe pacHoONOXeHHE NpPSIMBIX Ha IJIOCKOCTH: YTOI MEXAY NpSMBIMH, YCIOBHUS
apa/UIeIbHOCTH M NEPIEHINKYIIPHOCTH.
4. PaznuuHbIe BH/BI YPABHEHUS IINIOCKOCTH.
5. Paccrosmme oT TOUkM 10 IIIOCKOCTH. B3amMHOE pacIionoKeHHe INTOCKOCTEH: YTOol MEexIy
IJIOCKOCTSAMH, YCIOBHS Napa/lIeIbHOCTH K IEPIEHIHKYIIPHOCTH.
6. Pazmuunble BHABI ypaBHEHUS IIPSMOM B IIPOCTPAHCTRE.
7. BzauMHOE pacIONOKEHHE IBYX NPSMBIX B IIPOCTPAHCTBE: YTOJ MEXKIY IPAMBIMH, YCIOBUSA
HapaieIbHOCTH H NIEPIEHANKYIAPHOCTH. YTOJI MEXIY MPSMOH H MIOCKOCTBIO.
8. JIuHHH BTOpOro NOpsIKa: 3JUTHIIC. BBIBO/ KAHOHHYECKOTO YPaBHEHHS 2IUIHIICA.
9. Jlunuu BTOpOro mopsaka: runepbosa. BeIBoI KAaHOHHYECKOTO YPaBHEHUS TUIEPOOIIBL.
10. JIuauu BTOporo nopsaka: napabona. BeBog KaHOHUYIECKOTO YpaBHEHHS 1Tapad ok

Beeoenue 6 mamemamuyeckuil aHanus

1. MsmuosxectBa. Onepanuy HaJ MHOXECTBAMH. YUHWCIOBBIE IIPOMEKYTKH, OKPECTHOCTH
TOYKH.

2. KowmmnexkcHple  yuciaa.  [eoMmerpudyeckoe — H300pa)keHHe  KOMIUIEKCHBIX — YHCEIL.
Anrebpauueckas (opma KOMIUIEKCHOro uucna. JlelicTBHA HaJl KOMIIIEKCHBIMH YHCIAMH B
anrebpanueckoit hopme.

3. IlpaBmmo mepexoma oT  anredpawyeckod  QopMBl  KOMIUIEKCHOIO — 4YHcla K
Tpuronomerpudeckoi. KomriutekcHble uucna.  TpuroHomerpudeckas ¢opMma  3aluCcH

28



29

KOMIUTEKCHOTO 4hcrna. [lokasatensnas ¢dopMa 3amucH KOMIUIEKCHOrO gucna. JleHcTBHs Han
KOMIIJIEKCHBIMH YHCIIAMH B TPUTOHOMETPUYECKOi hopme.

4. YwmcioBsle IocIeI0BaTENBHOCTH. [Ipemen yucioBoi mocne 0BaTeIbHOCTH.

5. OcHOBHEIE CBOHCTBA CXOISAIIMXCS MTOCIIEN0BATENLHOCTEH

6. MoHOTOHHEIE I10CIEI0BATENIFHOCTH. YHCIIO 6.

7. llomarnme ¢yHxumum omHOM mepemenod. OOmacTh ONpeneleHHs H MHOXKECTBO 3HAYEHHIT
¢ynxuun. Crnocober 3amanus ¢ynkmmu. Kraccudukanus ¢ymaknmit. OcHOBHBEIE CBOifcTBA
byHKITHI.

8. Ilpemen Gpymkuuy B Touke. OMHOCTOPOHHHKE Ipeziensl. Teopema o cBs3H Ipeneta GYHKIMY B
TOYKE ¢ OJHOCTOPOHHHUMHE IIPEICIaMH.

9. llpemen ¢pynxuuu Ha HeckoHeyHocTH. OCHOBHEBIE TEOPEMEI O MIpejiesax.

Hugpdepenyuanvroe ucuucnenue Qynkyuu 00Hoi nepemeHHo
Onpenenenue MpoU3BOIHOA.
IIpaBuna nuddepeHIHPOBAHUS H IPOU3BOIHBIE ANMEMEHTAPHBIX (YHKIHI.
Huddepennman GyHKIHH.
Caoiictea muddepeHuupyeMpIx QyHKIHE.
ITpasuio Jlonurans.
Bospacranue u yOrIBaHHE DYHKITHIA.
MakcuMyM # MEHEMYM () YHKITHH.
[IpaBuno uccrnenoBanus (GYHKIIHH HA IKCTPEMYM.
HccnenoBanue (QyHKIHM Ha SKCTPEMYM C TTOMOIIBIO BTOPOM IPOH3BOIHOM.
10. Haubosbee ¥ HauMeHsblee 3Ha4eHUs QYHKIIMH Ha OTPE3Ke.
11. BeimyxitocTh ¥ BOTHYTOCTE rpaduka Gyaknun. Touku meperuda.
12. AcUMITOTEL.
13. Cxema nocTpoeHus rpadMKoB GHYHKIHH.

0PN U AW

Humezpanvnoe ucuucnenue yynkyuu 00HoIl nepemeHHow

. IlepsooOpa3nas QyHEKIHH U HEOIPEICICHHEIH HHTErparl.

CroijicTea HeonpeIeIeHHOT0 HHTerpana. Tadmna HHTerpanos.
HenocpecTBeHHOE HHTEIPUPOBAHUE.
Huterpuposanue nmyTeM IoABeIeHUA IO 3HaK muddepeniuana.
Hnrerpuposanne HEKOTOPEIX BRIPAKEHHH, COIEPKAINNUX KBAIPATHBIA TPEXWICH B

3HaMeHaTele.
3aMeHa mepeMeHHOH.
HuTterpupopanue 1o 4acTsm.
WHTErpHpoBaHKe palliOHANBHBIX QYHKITHH.
OmpeneneHHbIH HHTErpa.

G L

50 g0 3 Oh

Hugppepenyuanvrnoe ucuucnenue yHKUUN HECKONbKUX NepeMeHHbIX
QyHKIIUH HECKOILKHX IEPEMEHHEIX.
YacTHEIE IPOU3BO/IHEIE.
[Ipou3roaHas 110 HANIPABIEHHUIO.
I'panueHT U ero croiicTra.
OKCcTpeMyM QYHKIMH HECKOJIBKUX ITEPEMEHHBIX.

S o L Iy =

TemMaTHKa KOHTPOJLHBIX padoT nJs o0y4awmuxcst Ha 300
YuebHo-MeToIHUecKoe mocodue
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bemanoko, M.K. (MaiikoniCKuii rocy1apCTBEHHBIH TEXHOJIOIHYECKHH YHHBEPCUTET).
MaTeMarrKa : METOIHYECKHE YKa3aHUs X KOHTPOJIBHBIE 3aMaHus IS CTyIEHTOB-3a09HUKOB /
M.K. Benanokos, I'.B. IITambanesa, O.I1. Illessikosa ; @TBOY BIIO Maiikor. roc. TeXHOJ. YH-
T, Kad. BeIcII. MaTeMaTHKH ¥ cHcTeM. aHamm3a. - Maiikon : Kyagepenxo B.O., 2014. - 120 c. —
Pexxum moctyma: http://lib.mkgtu.ru:8002/libdata. php?id=2100024867

Tema: Bsedenue ¢ mamemamuveckuil ananus. Koutponbnas pabota Ne 2.

Tema: [Jupgpepenyuanvroe ucyucienue GyHKyuU 00HoU nepemenHol. KonTponbHas
pabota Ne 3.

Tema: Humezpanenoe ucqucienue. KontponsHas padbora Ne 4.

Tema: Qynxyuu Heckonbkux nepemennvlx. KontpomsHasd padota Ne 5.

7.4. MeToau4ecKHe MaTePHAJIbI, ONPEIeITIONHe MPoeTypPhbl ONEeHHBAHASA 3HAHMIA,
YMEHHI ¥ HABBIKOB, H ONBITA JEATEJIbLHOCTH, XapPAKTEPHU3YIOIHX 3Tanbl (GOopMHAPOBAHHSA
KOMIIeTeHIHH

TpeGoranus k KOHTPOJILHOI padoTe

KonTpomnbHas paboTa — CpeICTBO MPOBEPKH YMEHHH IPUMEHSTH MMOJIyYeHHbBIE 3HAHUS
JIISL pEIIeHus 3a/1ad ONPEASICHHOT0 THIIA 110 TEMEe HIIH pa3Jiely.

KontponsHas paborta mpencraBiseT cobof OOMH U3 BUIOB CAMOCTOSTENbHOH paboTHI
oby4arorquxcs. 1o cyTe — 9TO H3NI0IKEHHE OTBETOB Ha OIpEeTeHHBIE TEOPETHIECKHE BOIPOCH
1o y4eGHOM JUCHHUILTHHE, a TAKKe PEINEHHE MPAKTHYIECKAX 3anad. KOHTpOIbHbIE IPOBOISTCA
JUIL TOro, 4TO0BI Pa3BHTH y OOYyYaroIuXCs CHOCOOHOCTH K aHalW3y HaydHOH H yd4eOHOMH
JUTEpaTypHl, yMeHHe 000011aTh, CHCTEMAaTH3UPOBATh U OICHUBATEL IIPAKTHYCCKUH U HaydJHBIH
Marepuall, yKpeIruIsTh HABBIKH OBIIA[EHUS IIOHATHSIMH OIIpEeNIcHHON HayKH U T.1I.

[lpr omeHKe KOHTPOIBHOM pabOTHI TIpernojaBaTelb PYKOBOACTBYETCS CIEAYIOITAMHA
KpPUTEPUIMH:

- paborta ObLTa BBITOTHEHA ABTOPOM CAMOCTOSTENBHO;

- obyuarommuitcs momobpan JOCTATOYHBIH CIHCOK JIMTEPATYPEl, KOTOPBIH HEOOX0IHM
IUTSL OCMBICIICHHS TEMBI KOHTPOJIBHOH paboThI;

- aBTOp CyMell COCTABHUTH JIOTWYeCKH O0OOCHOBAHHBIH IIaH, KOTOPBIH COOTBETCTBYET
[IOCTABJIEHHBIM 3a/la4yaM 1 chOpMyITHPOBAHHOM 1eNH;

- obywarommuiics mpoaHATH3HPOBA MaTepHall;

- obyvaromuiicst cymen 000CHOBATL CBOIO TOUKY 3PEHHUS;

- KOHTponbHas paboTa odopMiIeHa B COOTBETCTBHE ¢ TpeOOBaHUAMHY;

- @BTOp 3allUTHI KOHTPOIBHYIO paboTy H YCIEIIHO OTBETHJI Ha BCE BOIIPOCHI
IIPeIIo 1aBaTeIs.

KonTponmsHass paboTra, BBIIOTHEHHass HeOpexxHo, 0e3 coOnmiojeHus TMpaBHIL,
IpeaBSBISEMBIX K €€ OGOpMIIEHHIO, BO3Bpamaercs 0e3 IPOBEpKH C yKa3aHHEM IIPHYHH,
KOTOpEIE J0BOAATCS 10 oOydwaromerocs. B 3ToM ciaydae KOHTponbHas paboTa BBIIOTHIETCS
HIOBTOPHO.

BapuanT KOHTPOJBHOM pabOTHl BBIIAETCS B COOTBETCTBHH C MOPSIAKOBEIM HOMEPOM B
CITHCKE.

KpuTepuu oneHKH 3HAHAH NPH HAMHCAHUH KOHTPOJIbHOI paGoThI

OTMeTKa «OTIHYHO» BBICTABIAETCA OOydaroleMycs, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMAaTH3HPOBaHHEIE, ITyOOKHEe 3HAHUS BOIPOCOB KOHTPOIGHOH pabOTEl U YMEHHE YBEPEHHO
NPUMEHSTh MX Ha [paKTHKe IIPH pPEIIeHHH KOHKPETHBIX 3amad, cBOOOAHOE W IIpaBHIIBHOE
obocHOBaHIE TPHHATHIX PEIICHHH.

OtMmeTKa «XOpOLIOY BEICTABISETCS O0yYaloIIeMycs, eclId OH TBEpAO 3HAeT MaTepHall,
IPaMOTHO H II0 CYIIECTBY H3JIATAeT €ro, YMeeT IPUMEHSTh TOTyYeHHbIE 3HAHMS Ha IPAaKTHKE, HO
JIOITyCKaeT B OTBETE WIIH B PeleHHH 3a1ad HEKOTOpEle HeTOYHOCTH, KOTOPEIE MOXKET YCTPaHUTh
C ITOMOIIIBIO JIOMOJTHUTENBHBIX BOIIPOCOB TIPEIo1aBaTells.
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OTMeTKa  «YIOBJETBOPHTENBHO»  BEICTABIAETCS — O0YdAOIIEMYCs, —MOKa3aBIIEMY
(hparmeHTapHBIH, Pa3pOHEHHBI! XapaKTep 3HAHHH, HELOCTATOYHO IPABMIBHEIE QOPMYITHPOBKH
0a30BBIX [OHATHH, HAPYIIEHHS JTOTHIECKOH TOC/IE/[OBATEIPHOCTH B H3IOKEHUH TIPOrPAMMEOI0
MaTepHana, HO IPH 3TOM OH BIIAJeeT OCHOBHBIMH NOHATHSAMH BBIHOCHMBIX Ha KOHTDOJIBHYIO
pabory TeM, HEOOXOMMMBIMH UL NANbHEHITEr0 00YYeHHs W MOXKET NPUMEHSTH HONyUCHHBIE
3HAHHUA 10 00pa3ily B CTAHIaPTHOH CHTYALHH.

OTMeTKa «HEYNOBIETBOPHTENBEHOY» BBICTABIACTCS OOYYAIOMEMyCs, KOTOPBIH He 3HAeT
OoubIIIed YACTH OCHOBHOTO COJIEPIKAHMS BRIHOCHMBIX Ha KOHTPOJBHYIO PaGOTy BOIPOCOB TEM
JUCLUILIMHBL, JIOIYCKaeT rpyOble OIMOKH B (JOPMYIHPOBKAX OCHOBHBIX IOHSTHH U HE yMeeT
HCIIOJIb30BATE ITOTyYEHHBIC 3HAHHS,

Tpebopanus k Hanucanuio pedepara

Pedepar — nmpomykT camocTosTenbHOM paboTh 00y4yaromerocs, MpeacTaBIIIOMmui co60i
KpaTKoe U3JI0KEHHE COJIEPIKaHMs M PEe3yNbTaTOB HHIMBHAYATBHOM yueOHO-HCCIEN0BATENBCKOM
IeSTeTbHOCTA. ABTODP PACKPBIBAET CYTh HCCIEAYEMOM MPOGIeMsl, IPUBOIUT Pa3MYHbIe TOUKH
3pEeHMS, a TaKKe cOOCTBEHHBIE B3TIIALI HA HEeE.

Pedepar pmomken OBITH CTpykTypupoBaH (O IJiaBaMm, pasienam, maparpadam) u
BKIIIOYATh pasieibl: BBEJAEHHE, OCHOBHYIO YacTh, 3aKIFOYEHHE, CIIMCOK MCIIOIb30BAHHOM
maTepaTypsl. B 3aBucuMocTH OT Tematmku pedepara K HEMY MOTYT OBITH O(OPMICHEI
IPUTIOKCHHUSA, COIEPKAIIHE TOKYMEHTBI, MIUTFOCTPAIHH, TAOIHUIILI, CXEMBI H T.1.

Kpurepun onenuBanus pedepara:

OtMeTKa «OTIMYHOY» BEITOMHEHB! BCe TPeOOBAHMS K HAIMCAHHIO U 3amuTe pedepara:
oboznadena mpobiemMa ¥ 0OOCHOBAaHA €& aKTYalbHOCTh, CHENAH KPaTKHil aHAM3 pa3IHYHBIX
TOYEK 3peHHs] Ha pacCMaTPHBAEMYIO IPOOIEMY M JIOTHYHO M3IOXKEHa COOCTBEHHAS MO3MIUS,
chopMyTHpOBaHEI BEIBOJALI, TeMa pAaCKpHITA IIONHOCTBIO, BBIAEPKAH OOBEM, COBIHONEHBI
TpeboBaHus K BHEIIHEeMY OGOPMIICHHIO, JAHBI IPABHILHBIE OTBETHI HA IOMOJIHHTEILHBIE
BOIIPOCHI.

OrMeTKa «XOpoIo» - OCHOBHEIE TpeGoBaHNS K pehepaTy H €ro 3alluTe BBIIOIHEHBI, HO
IpY 3TOM [ONYLIEHBl HEIOYETHL. B YacTHOCTH, HMEIOTCS HETOYHOCTH B H3JIOKCHUH
MaTepHana, OTCYTCTBYET JIOTHYECKas [OCIEN0BATEIBHOCTE B CYKACHHSX, HE BBIIEPKAH 00BEM
pedepara, UMerOTCH yIymeHHs B 0GOPMIEHHH, HE MOIYCKAET CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha JOIOTHHUTENBHBINA BOIIPOC.

OTMeTKa «y0BIETBOPHTEIBHOY - HMEIOTCS CYIECTBEHHBIE OTCTYILIEHHS OT TpeGoBaHmit
K pe¢epupoBanmio. B 4acTHOCTH, TeMa OCBeINeHa JIMLIb YACTHYHO, JOMYINEHBI (GaKTHUESCKHE
OmHOKH B COACpPXKaHHM pedepaTa HIM IPH OTBETE HA NOIOIHHTENLHBIE BOMPOCH], BO BpEMs
3aIUTHI OTCYTCTBYET BEIBOLI.

OtMeTka «HEYIOBIETBOPHUTENLHO» - TeMa pedepara He pacKphITa, O0OHApPYKHBAETCS
CYIIECTBEHHOE HEIIOHHMaHKe PoOIeMBI.

TpeboBanus K BHITOJTHEHHIO TECTOBOIO 32 aAHASA

Tect — cucremMa CTaHIapTU3MPOBAHHBIX 3a/[aHUIf, [03BOJSIOMAs ABTOMATH3HPOBATH
[IpoLeaypy U3MEPEHUS YPOBHS 3HaHMH M YMEHHH o0yuatorierocs.

B TecTOBBIX 3a7aHHAX HCIIOTB3YIOTCS YETHIPE THIIA BOIPOCOB!

- 3akpeiTas popma — HamGomee pacIpocTpaHeHHas GopMa W MpeyaraeT HECKOIBKO
aIbTEPHATUBHBIX OTBCTOB Ha ITOCTaBJICHHBIM Bompoc. Hampumep, obywaromemycs 3amaercs
BOIIPOC, TPEOYIOIIMH aTbTEPHATUBHOTO OTBETA /A% HIIH HETY, «IBIAETCSY HITH HE SBIISETCSY,
«OTHOCHTCA» HIIM «HE OTHOCHTCS» H T.II. TecroBoe 3amaHHe, COlEpIKallee BOIPOC B 3aKPHITOH
dopme, BrIOYaeT B ce6s OJMH WM HECKOIBKO MPAaBMILHBIX OTBETOB M MHOIA HA3BIBAETCH
BBEIOOPOYHBIM 3amaHueM. 3aKkphiTas (OopMa BOIPOCOB HCIONB3YETCS TAKKE B TECTAX-3a7]aUax C
BBIOOPOYHBIMA OTBETaMH. B TECTOBOM 3aaHWH B 3TOM Ciydyae CHOpPMYIHPOBAHBI YCIOBHE
3a7a4yd ¥ BCE HEOOXONMMEIE HCXOJHBIE TaHHBIE, & B OTBETaX IIPEICTABIEHBI HECKOIBKO
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BAPHAHTOB pE3yJbTaTa PEIICHHS B YHCIOBOM HIIH OykBeHHOM BHZAEC. OOydaroIuHcs MOJDKEH
PEIIXTh 3a/1a4y W [0Ka3aTh, KAKOH U3 IPEeICTABIECHHBIX OTBETOB OH IOy YHIT;

- OTKpHITas (hopMa — BOIPOC B OTKPHITOH opMe ImpencTaBisieT coO0i yTBEpKICHHE,
KOTOpoe HeoOXoauMo momonHuTh. JlanHas (opMa MokeT OLITh IpeACTaBleHa B TECTOBOM
3aJlaHWHM, HapUMEp, B BHJIE CIIOBECHOTO TEKCTa, (GopMyibl (ypaBHEHHs), TpaduKa, B KOTOPBIX
IPOITYIIEHBI CYIECTBEHHbIE COCTARISIONINE - YACTH CI0BA MK OYKBEIL, yCIOBHEIE 0003HAYEHHH,
JIHHWH HIH H300paXkeHHs 37TeMEHTOB cXeMbl M rpaduka. OOydaromuiics JO/DKEH MO IMaMATH
BCTABUTH COOTBETCTBYIOIIHIE SJIEMEHTHI B YKa3aHHBIE MeCTa («IIPOITYCKHY);

- YCTaHOBJEHHE COOTBETCTBHS — B JAHHOM CilIydae o0ydaromieMycs IpejjiararoT IBa
CIIMCKA, MEXIY SJIEMEHTaMH KOTOPBIX CIIEIYET YCTAHOBHTH COOTBETCTBHE;

YCTAHOBJIEHHE TIOCJIEI0BATENIbHOCTH — IIpeAnoiaraeT HEOOXOAUMOCTh YCTaHOBHTh
[IPaBHIIBHYIO TOCIIEI0BATENLHOCTD IIPe/IyIaraéMoro CIMCKa CJIOB I (pas.

TecTr! crpynmupoBass! 10 TeMaM. KoIM4ecTBO TECTOBEIX BOIIPOCOB B pa3zese pa3IuyHo,
4TO 00YCIOBIEHO 0OBEMOM H3ydaeMOTro MaTeprasa U ee TPYAOEMKOCTBIO.

DopMyIHPOBKH BOMPOCOB IIOCTPOEHBI 110 CIEAYIOIIHM OCHOBHBIM IIPHHITHIIAM:

Bri0paTs BepHbIe BADHAHTHI 0TBETA.

B myHkTe mIpHBeIeHBI KOHKpETHBIE BOIIPOCHI M BapHaHTEl 0TBeTOB. OOywaromemycs
npejiaraeTcs BeIOpaTh HOMEpP MPABHIBHOIO OTBETA W3 IpeJUlaraeMbIX BapuaHToB. Ilpu sTOM
CIEIyeT y4ecTh BaKHOe TpeOoBaHWEe: B OTBETaX K 3aJaHUI0 00s3aTeNbHO JOIKEH OBITH BEPHEIH
OTBET H OH JIOJDKEH OBITh TOJIBKO OJUH.

OO6yuaroIuiics I0/DKeH BeIOpaTh BEPHEIM OTBET Ha IIOCTABIEHHBIH BOIIPOC H CBEPUTH €I0
C MIPaBHJILHBEIM OTBETOM, KOTOPBIH JaeTCsl B KOHIIE.

Kputepnn oneHKH 3HAHHI IPH NPOBEJIEHHH TECTHPOBAHHS

OTMeTKa «OTIMYHO» BBICTABISLETCS IIPH YCJIOBUM IIPABHJIBHOTO OTBETA HE MEHEE YEM
85% TecTOBBIX 3a/1aHUH.

OTMETKa «XOPOIIO» BBICTABJIACTCS [IPH YCIOBHH IIPABHIBHOIO OTBeTa He MeHee yeM 70
% TECTOBBIX 3a/laHUH.

OTMETKa «yIOBICTBOPHUTEIHHO» BBICTABISIETCS IPU YCIOBHH IPaBHJIBHOTO OTBETA HE
menee 50 %

OTMeTKa «HEYIOBIETBOPHTEIIEHOY BBICTABISIETCS IIPH YCIIOBHH IPAaBHIILHOIO OTBETA
MeHee yeM Ha 50 % TecTOBBIX 3alaHUi.

Pe3yneTaThl TEKyIIEro KOHTPOJS HMCIONMB3YIOTCS IIPH IIPOBEAEHHH IIPOMEKYTOYHOH
aTTeCTaLUH,

KpuTepun oleHKH 3HAHHH Ha K3aMeHe

DK3aMeH MOXKET IPOBOAMTECS B hopMe ycTHOTO onpoca 1o 6uneram (Bompocam) Hild 6e3
OuaeroB, ¢ TIPEABapHTENBHOM IIOATOTOBKOH MM 0€3 IOATOTOBKH, II0 YCMOTPEHHIO
IpenojaBarels. JK3aMeHaTop BIpaBe 3aaBaTh BOIIPOCH CBepX OmieTa, a Takxke, IOMHMO
TEOPETHYECKHX BOIPOCOB, JaBaTh 3a/la4yd 110 IporpaMMe TaHHOTO Kypcea.

Dk3aMeHallMOHHEIE OWIeTHl (BOMPOCHI) YTBePIKAAIOTCS Ha 3acefaHHH  Kadenpsl
U [IOJIUCHIBAIOTCSA 3aBeayIomuM Kadenpoil. B Omiere nommkHO comepxaTbes He Golee Tpex
BOIPOCOB. KOMILIEKT 3K3aMeHAIMOHHBIX OMIETOB IO JUCIMIIIMHE JOJDKEH conepxkaTh 25—30
OHIIETOB.

DK3aMeHATOP MOYKET IPOCTABHTH 3K3aMeH 0e3 oIpoca MId cobeceloBaHHA TEM, KTO
AKTHBHO YYacTBOBAJI B CEMHHAPCKUX 3aHATHIX.

OTMETKAa «OTIHYHO» - OakanaBp TIyOOKO M IPOYHO YCBOWJ BECh IPOrPaMMHBIH
MaTepHall, HCUYEPIBIBAIOIIE, TOCIe[0BATEIFHO, TPAaMOTHO M JIOTHUECKH CTPOHHO €ro M3JIaraer,
TECHO YBA3BIBAET TEOpHIO ¢ NpakTukod. OH He 3aTpyaHAETCA C OTBETOM IIPH BHIOH3MEHEHHH
3ajaHus, CBOOOIHO CIIpaBisfeTcs C 3aJavaMH, 3aJaHusIMH H JPYTMMH BHIaMH IPHMCHEHHS
3HAHMH, IOKA3BIBACT 3HAHHS 3aKOHOJIATEIBHOI0 W HOPMATHBHO-TEXHHYECKOTO MAaTEpHAIOB,
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IIPaBHIBHO OOOCHOBBIBAET IIPHHATEIC DCIICHHUS, BJIAJEET PA3HOCTOPOHHHMH HAaBLIKAMH M
IPUEMAMHK BLIIONTHEHHUS [PAKTHYECKHMX pabOT, OOHApyKUBAE€T YMEHHE CaMOCTOSTEIBHO
0000maTh ¥ U3NaraTb MaTepHal, He JA0NycKas OMIHUOOK.

O1MeTKa «xopomioy - GakagaBp TBEpPJO 3HACT IPOTrPaMMHBIN MaTepHas, IPAMOTHO H IIO
CYIIECTBY H371aracT €ro, He AOIMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MOMKET
MPaBUIEHO IPHMEHATh TEOPETHYECKHE MOIOKEHHSA M BIIAJIEeT HEOOXOMUMBIMH HABhIKAMHU IIPH
BBIIIOJIHEHAHN IPAaKTUYECKHX 3aIaHHii.

OTMeTKa «yI0BIETBOPHTENLHOY - GaKalaBp YCBOHI TONBKO OCHOBHOM MaTepHa, HO He
3HAET OTHENBHBIX JETalCH, J0IYCKAEeT HETOYHOCTH, HE0CTATOYHO IPaBHIIbHBIE HOPMYITHPOBKH,
HapymaeT II0CIeAO0BATeNIPHOCTs B M3IIOKEHHH IIPOTPAMMHOTO MaTepHana ¥ HCIBITHIBAET
3aTPYy/THEHHS B BBIIIOJIHEHUH IPaKTHYECKUX 3aTaHHi.

OTMeTKa «HEYIOBIETBOPHTENBHO» - OaxkalaBp He 3HACT 3HAYATENBHOM YaCTH
IIPOrpaMMHOI0 MaTepuala, IOIYCKaeT CYMECTBEHHbIE OIMMOKH, ¢ OOJIBINMME 3aTPYAHEHUSIMHE
BBIIIOIHSET IIPaKTHUYECKHE PabOTHL

KpuTepnu ocBoenusi oHIaiiH Kypca

[Tpumensiercsa 100-6anpHas cucTeMa OLEHEBAHHS

Jlnana3oHbI MIKAIB! OLlEHUBAHUS O1eHKa IpOIHCHIO
(100-6asrsHas nkana)
90-100 OTtnHyHO
75-89 Xopomo
60-74 Y IOBIETBOPUTENLHO
0-59 HeynosneTBopurensao
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8.YueGHo-MeToaM4YecKoe H HHPOPMATHOHHOE ofecnedenne THCIMILTHHBI
8.1. OcHoBHasn IMTEpaTYypa

1. Kypc Beiceit matematuku. Y. 1 [Onexrponssni pecype]: yuebuuk / M.K. Benanokos

i gap. — Maiikom: Marapun O, 2013, - 384 <c¢. - Pexumm pgocryma:
http://lib.mkegtu.ru:8002/libdata. php?id=2000047917
2, Kypc Bricme#t matematmku. Y. 2 [DnexTponssld pecypc]: ydebnuk / M.K.

benanokos. um gp. — Maiikom: Marapun O.I., 2013. — 279 c. — Pexum jocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

8.2. lomoTHUTeIbHAS IHTEPATYpa

3. IIunases, B.C. Bricmas maremaruka [ODnekTpoHHbI pecype]: yuebumk / B.C.
[Iumages. - Mockea: MTH®OPA-M, 2019. - 479 c. - OBC «Znanium.com» - Pexum mocTyma:
http://znanium.com/catalog/product/990716

4. [llunaues, B.C. 3agaunuk 110 BhICIIEH MareMaThke [DIeKTpOHHEIA pecypc]: yuebHOoe
mocobme / B.C. Illunaues. - M.: UTHOPA-M, 2020 - 304 c. - DBC «Znanium.com» - Pexum
moctyma: https://znanium.com/catalog/document?id=344429

8.3. UndopmannoHHO-Te1eKOMMYHHKAIIHOHHEIE pecypchl ceTH « MHTEpHET»

- Obpasoparensbit noprann GI'BOY BO «MI'TY» [OnekTpoHHBIH pecypc]: Pexum
moctyma: https:/mkgtu.ruw/

- EnunHoe oxHO gfoctyma K oOpa3oBaTelbHEIM pecypcam: PexuMm  jocryrma:
http://window.edu.ru/

- CospemenHnas 1udposas oOpazoBarensHas cpema B PO (CLIOC): Pexum moctyma:
https://online.edu.ru/

- Onnaiin kypc «Maremarnaeckuit ananu3y»: PexuM moctyma:
https://www.lektorium.tv/matematicheskij-analiz - pecypc MOMOXET H3YYHTh YHHBEPCHTETCKHIA
KypC MaTeMaTHYECKOTO aHalIH3a, pa3odpaThCs B PEINCHUH OCHOBHBIX 3a/1a4 M ITOATOTOBHTHCS K
3K3aMEHaM II0 BbICIIEH MaTeMaTHKe, MOXKHO peInaTh MPHUMEPEl BMECTe C aBTOPaMH B YIOOHOM
(bopmate - mpocMaTprBas BUACOPOITHKH HITH H3ydasl IpYTHe MaTepHasbl Kypca.

- Onaifn kype «JIuneinas anrebpa u aHanUTHIECKas reoMeTpusa»: Pexum mocryma:
https://www.lektorium.tv/linear-algebra - B BHICOpOIMKAX aBTOPEI Kypca 00BACHSIOT KIIHOYEBEIE
HOHATHS U IPHBOJAAT IPUMEPEI peIICHHs TUIIOBBIX 3a1a4 a/lre0psl H aHAIMTHYECKOH FreOMETPHH.
bonee noapobHO M3yYHTh TEOPHIO MOMOTYT JOIOJHHTEBHBIE MaTepHAIbl Kypca, a 3aKpelnTh
3HaHHs MOXKHO, BBIITOJTHSA 3a1aHUs JJI CAMOIIPOBEPKH U OIICHHBAEMEIE TECTEL.

- http://www.mathprofiru/ - pecypc npeaHasHadyeH 19 CTYIEHTOB TEXHHYECKHX,
SKOHOMHYECKMX MW TYMaHHTApHBIX crenuanbHocTel. Kakmpri, KTO OCBaMBaeT BBICIIYIO
MaTeMAaTUKy, HaWIEeT HEMaJ0 IMONE3HBIX YJeOHBIX MaTepHaloB, H3JIOMKEHHBIX B IOCTYIIHOM
hopme.

- https://www.webmath.ru/ - maremaTHYeckHe OHJIAWH CEPBHCHI U IIOMOIIH
IIKOJBHUKAM H CTYJEHTaM C PEIICHUEM 3aJlay [0 MaTeMaTuke, GH3uKe, TEOPHH BEPOSITHOCTH H
MHOTHM JPYI'uM Ipeameram. Ha calite npeJcTaBIeHo MHOTO OHJIAHH KaJIbKyIITOPOB.

- https://math.semestr.ru/ - oHIaHH KAJIBKYJIATOPHI [10 Pa3IHYHBIM Pa3IeIaM MaTEMaTHKH.
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9.M8T0,E[H‘18€KH8 YKa3aHud 1A Oﬁy‘-lalﬂ[l]lfIXCH 10 OCBOCHHIO NHCIHIIIHHBI

CoBepIIeHCTBOBAHHE METOJOB  VIPABIEHHS M  IUIAHUPOBAHHA  XO3AHCTBEHHOH
IEeSTENbHOCTH B 3HAYMTENIEHOM Mepe CBSI3aHO C IIPUMEHEHHEM B HAyKe U IIPAKTHKE
MAaTEeMaTHYECKIX METO/IOB HCCIIEIOBAHMS.

Ileny xypca mamemamuku 6 Ccucmeme noo2omoeky bOakaraspa — OCBOCHHE
HeOOXO0IMMOro MaTeMaTHYECKOTO ammapara, ITOMOTAaloMIero aHalu3HupoBaTh, MOAEIHPOBATE H
peIaTh MPUKIIAIHEIE 33/1a9H, HCIIONE3YS B cIydae HeobxomuMmocta DBM.

3adauu w3ydeHUsS MmamemMamuxyu Kax @yHoamenmanvHou OuUCYunIUHbL COCTOST B
Pa3sBUTHH JIOTHYECKOTO W aITOPUTMHUYECKOTO MBIIIIECHASA, B BEIpaOOTKE YMEHHSA MOIEIHPOBATh
peabHBIE IIPOLECCHl, B OCBOGHHMM IIPHEMOB HCCIIEAOBAaHHA W DPEIIEHHS MaTeMaTH4ecKH
thopMau30BaHHBIX 33/1a4, B OBIaIEHUH OCHOBHBIMH METOJaMH MaTEMaTHKH.

Lenvio nexyuil ABMAETCS M3NIOKEHHE TEOPETHYECKOIO MaTepHayla M HIIFOCTpalHs ero
IpEMEpaMH M 3aJadaMM; MCTOPHH IOSBICHHA HauOolee BaXKHBIX IIOHATHH H PE3yJIbTaTOB.
OCHOBHBIM TEOPETHYECKHM pe3yiIbTaTaM JOJDKHEI COIYTCTBOBATH IIOSICHEHHA 00 HX
TIPIUTOKEHHSIX K JPYTHM pa3ienaM MaTeMaTHKH U K JIPYTHM HayKaM.

Lenvio npaxmuueckux 3auamuil SBISETCS 3aKpPEIUIEHHE TEOPETHHYECKOT0o MaTepHala
JTEeKIUi ¥ BRIpabOTKAa YMEHHS pelnaTh NPHMEPBI H 3aladd JUIs IOCIEAYIOMEro NpUMEHEHU
MaTeMaTHYCCKHUX METONOB B OKOHOMHYECKHX, TCXHHYCCKHX H COMHAJIBHBIX ITPHIIOJKEHHAX.

3adavyu uzyvenus OucyunIuHbl COCTOAT B peanu3aluy TpeOoBaHHH, YCTAHOBIEHHBIX B
®I'OC BO nmoarotoeke bakamaBpoB o HanpaBieHuIo «IHHOBaTHKaY.

B xoj1e u3ydeHust QUCHUIUIMHEI CTaBITCS 3a0ayy Hay4umb 00yIarolXCs:

- HCIIOJB30BaTh B CBOEH NPAKTHUECKON MEATENbHOCTH MaTeMaTHUYECKHE METOJBI H
MOJIETH;

-  OpHEHTHpoBarbcsi B BbiOope Haubonee MOAXOMIIIETO  MAaTEeMAaTHYECKOTO
HHCTPYMEHTApHS TIPH PEIIeHWH CTOAIMX Iepel HUMH 3amad. Ciofla OTHOCHTCS, B IIEPBYIO
o4epens, H3ydeHHE MeTonoB cOopa ¥ 00paboTku craTUCTH4YeCKOM HH(pOpMalMM, a TakxKe
OLIEHKA COCTOSHHSA ¥ MEPCICKTHBEI PA3BHTHS COIIMATBHBIX U 5KOHOMHUYECKUX IIPOLIECCOB;

3adaveii mamemamuxu SBISETCS OO0y4YEHHE CTYJIEHTOB IPHMEHEHHUIO pPa3IMYHBIX
cr1oco00B HCMOJB30BaHHs OMYYEeHHOH HHMOpPMAalIUH — OT MPOCTOT0 JIOTHYECKOI0 aHAM3a JI0
COCTaBJIEHHUS CJIOKHBIX MATEMaTHUYECKUX MOJeNel | pa3paboTKu MaTeEMaTHYECKOTO annapara ux
HCCIIeOBaHHs.

Merogudeckue YKa3aHHA 110 0CBOEHHIO JHCHHIIIHHBI

Pazpnen Bonpocsr Teoperuue | IIpumepst | 3aganua | Oniaiin
cKasl 9acTh | pemeHHs | AJs Kype¢
3aja4 caMoCTOH
TEJILHOT0
pemeHns
1.Jluneiinas | JleficTBUS HAl MATPULIAMH: https://www.]
anredpa JTHHEHHEBIE OIepaIliHu, m8.1.[l,c. |m8.1.[1, |m8.1.[1, | ektorium.tv/li
YMHOXeHHe. BrraucieHue 10-28] c.13-28] c.61-75] near-algebra
OIpPENEIHTENEH
2.JIunefinas | Beraucnenue obpaTHOH https://www.]
anrebpa MaTpHIlbl. BeraucieHue ektorium.tv/li
paHTa MaTpHIE ¢ TOMOIBIO | ¢ 4 [, 8.1, [1, near-algebra
METO0/1a OKaHMJILIOITHX _— ;. 8.1 [ 1
MHHOpPOB. Pemenue cucrem S2035,8. | 6ab- ¢.61-75]
. = 43-50] 32,46-50] '
JIMHECHHBIX YPaBHEHHH C
MOMOINEIO GOpMYyIT
Kpamepa. Pemenne cuctem
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JIHHEHHBIX YpaBHEHHH
MaTPHYHBIM CIIOCOOOM.

3. JInneiinas
anrebpa

HccnenoBanue cucreMsl
JIHHEHUHBIX YPaBHCHHH
ob1iero Buaa Ha
COBMECTHOCTD U peIIeHHe
COBMECTHBIX CHCTEM
obmero Buja. Haxoxmenue
byHIaMeHTaTLHOM
CHCTEMBI PEINEHHH
OJHOPOJHOH CHCTEMBL.

n. 8.1.[1, c.
51-60]

m. 8.1. [1,
¢.56,60]

o 8.1. [1,
c.61-75]

https://www.]
ektorium.tv/li
near-algebra

4.BekropHas
anrebpa

JIunelinple onepanuy Hal
BeKTOpamH. Paznoxenue
BEKTOPOB 110 Ha3ucy.
JIvnelHEIE OIepaliy Hajl
BEKTOPaMH, 3a/IaHHBIMH
KOOpIMHATaMH.

. 8.1. [1, c.
76-91]

o 8.1. [1,
c.88]

. 8.1. 1,
¢.119-127]

https://www.l
ektorium.tv/li
near-algebra

5.Bekropuas
anrebpa

CxansipHoe pou3BeIeHuIE
BEKTOPOB, IIPUII0KEHHU:
paboTa CHIIBL, YTOJI MEXKILY
BEKTOpaMH. BekTopHoe
IIPOH3BEJIEHUE BEKTOPOB,
NPHIIOKEHHAS: TIOMANE
apaiesorpaMmma, MOMEHT
cuiel. CMenmanHoe
IIPOM3BEIEHHE BEKTOPOB,
IIPHIIOJKEHHS: 00BeM
napauienenunesa.

m 8.1.[1,c.
92-104]

m 8.1.[1,
¢.94-102]

m 8.1.[1,
c.119-127]

https://www.]
ektorium.tv/li
near-algebra

6.AHanuTHde
cKas
TEOMETPHS

YpaBHEeHHE PAMOIA: ¢
YTIIOBBIM K03 bHIIHEHTOM,
ob1ee, B 0Tpe3kax. Yromu
MEJK/Ly IBYMsI IPSMEBIMH,
YCIIOBHSA NapalIebHOCTH |
IEPIEHTUKYISPHOCTH.
Kpugsle BTOporo nopsjka

m 8.1. 1, c.
133-156]

n. 8.1. [1,
c.136-
139,143,1
47,148,15
6]

1. 8.1. 1,
¢.176-186]

https://www.le
ktorium. tv/lin
ear-algebra

7. AganuTH4ye
cKas
TEOMETpPHS

[TnockocTs: obmee
ypaBHEHHE, TOHATHE
HOPMaJIbHOTO BEKTOPA.
YT0oa MEeXIY TUIOCKOCTIMH,
YCIIOBHS IapaJlJIeIbHOCTH H
MIEPICHIUKYIIIPHOCTH IBYX
MJIOCKOCTEH,

n. 8.1. [1.c.
157-163]

m. 8.1. [1,
c.158-163]

1. 8.1. 1,
c.176-186]

https://www.le
ktorium.tv/lin
ear-algebra

8. AHanmuTHye
cKas
reOMETPHS

IIpsMast B mpocTpaHCTRE:
IIOHATHE HAIIPABISIFOIIETO
BEKTOpa, KAHOHUYIECKOE
YpaBHEHHE IIPSIMOH, ob1ee
ypaBHEHHE,
napamMeTpHYecKoe
ypaBHeHHe. B3anMuoe
PAacIloNoXKeHHue ABYX
IIPSMBEIX B IPOCTPAHCTBE.

m. 8.1. [1,
c.166,168]

m 8.1.[1,
c.176-186]

https://www.1
ektorium.tv/li
near-algebra
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VYron MexIy MpSIMBIMH.
Biaumuoe pacnonoxeHnue
IPAMOM U IIJIOCKOCTH. YTOT
MEKIY IPAMOH 1

IUIOCKOCTBIO.
9.Beenernue | Onepauuu Haz m 8.1. [1,
- ~ ’),-! -
fdaTemaTmec MHOTCCTBAMI. m 8.1 [Le |m8.1.[1, ;sgi"l
o 187-190] c. 190] e
KWH aHam3 m. 6.1. |2,
c. 12-13]
10.Beenenue | Yucnoras m. 8.1. [1,
B [IOCJIEI0BATEIILHOCTD. n 8.1, [1, |c 244-
% w8101 6 -
marematuyec | [Ipenen gucnopoit c. 204- 255],
P 201-206] 2
KWif aHaTM3 | [IOCNIeO0BaTEILHOCTH. 205] m 6.1. [2,
c.41]
11.Beenenue | Ilpenen GyHKIMH. m 8.1.[1
B 3aMeuaTenbHbIE IPEIETIEL. m 8.1. [1. | c. 244-
m. 8.1. [1. -
MareMmatnuec | Packpritue c.225- 255].
" i c.217-238] &
KWH aHalIk3 | HEOIpeNeJIeHHOCTEH. 235] m 6.1. [2,
c. 92-94]
12.Beenenne | HempepriBHOCTH DyHKIIMH B n. 8.1. [1
o. 8.1.
B touke. Knaccudukarms 8.1, [1 M, c c. 244-
MareMaTH4ec | TOYeK pa3pbiBa QYHKIIHH ool s AP 255],
. €.239-243] 242-
KHH aHaIu3 244] 6.1 [2,
c. 107]
13.Tuddepe | OcHOBHEIE mpaBuIa
HIMaJIbHOE nuddepeHInpoBaHHUS.
. m. 8.1. 1.
ucuncnenre | [Ipow3BoaHas cHoXKHOM U - §.1. [1, c. 247. w61 [,
byHKIHH o0OpaTHON QYHKIHHA. ¢.256-266] A 4] c.26-27]
OJTHOH =
IIEpEMEHHON
14. Tuddepe | [lorstue muddepennuana
HIIHATHEHOE (GyHKIIH, ero _
HCTHCIICHUE | FEOMETPHYECKHE CMBICT. m8.1. 1, c. . 8.1 L. 6.1. 2,
bysximit [Ipumenenue 270-272] [1.€. ¢.38]
OTHOU muddepeHnrana B 274] ’
MEPEMEHHON | IPHOIHIKEHHBIX
BBIYHCIICHUSIX.
15.Juddepe | IIpasmio Jlomurais.
HI[HAIIEHOE PackperTne _
G m 8.1. [1.
HCUHCIICHHE | HEOIPEIeICHHOCTEH. m. 8.1. [1, c. c. 280- m. 6.1. [2,
GyHKIHi 275-280] ’)8;] c. 75]
OIHOH -
IIEPEMEHHOH
16.Juddepe | MuTEpBaTEI MOHOTOHHOCTH,
HIUAIBHOE ITOPUTM HX OTBICKAHHS. . 8.1.[1
HUCYHCIIEHHE | DKCTpeMyM (QyHKIIHH. R i
B . Hanbo L ee 1 m. 8l [1,6 | o o, 6.1.[2,
ey 281-289] | 282,285- | c.75]
OJTHOM HaHMEeHBIIIee 3HAYEHUS 289]
[EpeMEHHOH | (QyHKIIMH, HEPEPHIBHOH HA ’

0Tpe3ke. BeIyknocts
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rpauka QyHKIIHH, TOIKH
neperuda.

17.Juddepe | AcumMnToThH rpaduxa

HITHATBHOE byukmun. Obimas cxema 8.1 [1

HCYHCIICHHE | MccieoBaHus dyHkmmuu | m. 8.1. [1,¢. | ’3@0' >l 6.1. [2,
byHKIHT NOCTpOeHHs €€ rpaduka. 290-295] 29;. 26 6] c. 75]
OIHOH :

[IEPEMEHHON

18.Murerpan | Heonmpenenenusrii

bHOE uHTerpan. OCHOBHEIE

HCYHUCIIEHHE | METOABI HHTETPUPOBAHHUS. m. 8.1. [1, c. t § iII. [ H' ??612 1,
byHKIHi 306-317] ‘;57] ; 5'79] ;
OJTHOM

MIEPEMEHHOH

19.Murterpan | OnpeneneHHbIH HHTETPAIT.

BHOE ®opmyna Hetorona- 1 8.1

ucuncnenue | Jle#buuma. 3amena i m; 8.1 [1,
byHKIHiA IEpEeMEHHOH U GopmMyIia B 80 Lkt | L B 327 c. 362-

N 327-335] 3353383 | 5%¢
OJIHOHM _ | MHTCTPHPOBAHHS 10 4acTsM 40] 379]
IEPEMEHHON | B ONpeeIeHHOM

HHTEerpase.
20.WuTerpan | ['eomerpuueckue
BHOE IPHITOKEHUS 081 m 8.1 [l
HCYHCJIEHHE | oIpelelcHHoro uHrerpaia. | m. 8.1.[1, c. (1 ‘c '343_ c. 3.62-— ’
(bYHKuIIHH 341-351] 352] 379]
OJTHOH
IIEPEMEHHOH
21.Anterpan | MuTerpan ¢ 6ecKOHEUHBIMHE
BHOE IIpeaeTaMu 081 8.1, [1
UCYHCIICHWEe | HHTerpHpoBaHus. Murterpan | . 8.1. [1, c. [l 'c o 0'3('32'_ ’
(bychi_mH OT pa3pbIBHON (YHKIIHH. 357-359] 358.360] | 379]
OJTHOM
NEPEMEHHOH
22 . @ynxiun | ODyHKIHUA IBYX
HECKONLKHX | NEPEeMEHHBIX (OCHOBHEIC
nepemMeHHbIX | mouaTHA). [Ipenen dynxmun | m. 8.1. [2,¢c. | m 8.1.[2, | m 8.1.[2,
IBYX MEPEMEHHBIX. 9-14] c. 10-14] c. 32-34]
HenpeprieaOCTh hyHKITHE
JBYX IIEpEMEHHBIX.
23.®ynxnun | YacTHble IPOU3BOIHEIE
HECKOJBKHX | II€PBOTO HMOpsiaka. YacTHbIC
NIEPEMEHHBIX | IPOM3BOJHEIE BEICIIHX
nopsAnkoB. [TonHbrit
mubbepenraar QYR | g1. ¢, |n.8L[2 |m 8L [2,
p 15-24] c. 16-25] | c.32-34]
mubdepennnata K
IPHOITHIKEHHBIM
BEIYHUCIICHHSM.
IIpouzBonnas mo
HanpapieHuo. | paneHT.
24 . Oyuxmun | KacarensHas UI0CKOCTh n.8.1.[2,c. [n.81.[2, |m8.1[2,
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HECKOJIbKHX | HOPMaJIb K [TOBEPXHOCTH. 25-31] ¢. 27-30] c. 32-34]
[EPEMEHHBIX | DKCTpeMyM (DYHKIIMH JBYX
nepeMeHHbIX. Hanbonpinee
¥ Ha¥MEHBIIee 3HAYCHUS
(yHKIMH B 3aMKHYTOM
obacTy.

Pexomenoayuu obyuaouumes no RIGHUPOBAHUIO U OP2AHUIAYUL gpemeHu,
HeobX00UMO020 HA U3YYeHUe OUCYUNTUNDL

B mpomecce u3yyenms MaTeMaTHKH OGydaromemycs IIpeiUIaracres IIPOCIyIIaTh Kypc
JIEKIHH W IIOCETHTh MPAKTHYECKHe 3aHATHs. JIEKUHOHHLIC 3aHATHS HMEIOT [0 H3JI0XKHTD
M3YJaeMBIH MaTepHas, COOOIIMTh CHCTEMY ONpEICICHHBIX 3HAHWN, OPMEHTHPOBAHHBIX Ha
creniuKy mnpodecCHOHAIBHON MOATOTOBKH OakamaBpoB. Ha IPaKTHYECKUX 3aHATHIX
[IPEAIOoNaracTcs peleHne MIpakTHYeCKHX 3a7a4, (GOpPMHPOBaHWE HABLIKOB JCHCTBHH TI0
3aaHHBIM AJITOPHTMAM IIOCTPOSHUS MaTEMaTHYeCKHX MOIeNed HCCIeQyEeMBIX MPOIECCOB H
YMEHHH KOHCTPYHPOBATH CAMOCTOSATENBHO MOJENH, OTPAXKAIOL[HE CYTh SBIEHUH H IPOIECCOB
PeanbHOH JEHCTBHTENBHOCTH, OOYYHTh YMEHHAM CO3/aBaTh CaMOCTOSTENBHO aITOPHTMBI
pelIeHHs MpaKTHIecKux 3anad. CamocrosrensHas paboTa BKIIOYAET B ceOs CaMOKOHTPOIb
3HAHWH, MOJYYEHHBIX HA JICKIHOHHBIX W MPAKTHYECKHX 3aHATHUSAX, MOMAITHSS [OArOTOBKA K
IPEACTOSINMM IIPAKTHYECKHM 3aHATHAM, KOIUIOKBHYMaM, BOCIIPOHM3BENEHHE I10 I[IAMSTH
OIIpeeNeHHH, (HOPMYTHPOBOK TEOPEM, BHIBOJIOB, CAMOCTOSTCILHEIH MOHCK B JONONHATEILHON
nATepaType uHpopManuK, HeoOX0JUMOH IS YCIIEIIHOTO OCBOEHHS pas/Iea.

Onucanue nocredosamenvrocmu deticmeuti 06yuarnuezocs

Ilocie wmsyueHws ompeneneHHOH TeMBI Ha JIEKIMOHHOM 3aHSTHH M DENIeHHS
AOCTaTOYHOTO KOJHYECTBA TPAKTHYECKHMX 330a9 PEKOMEH/IYeTCS BOCIIPOM3BECTH II0 ITAMSTH
OIIpe/IeNeH s, BHIBOABL, (POPMYTMPOBKH M OKA3aTelbCTBA TeopeM. B coydyae HeoOXOIUMMOCTH
HaJ0 elle pa3 pa3obparecs B MaTepHalIe JIEKIIWH, Pa3bICKaTh M YCBOHTH JOIOJIHHTEILHEIE
CBEIICHHUS M3 IPYTHX HCTOYHHKOB, PEKOMEH/IOBAHHBIX IIPENIOABATENIEM, PEITHTE sl 3a/1a.

MHorna HeOCTAaTOMHOCTh YCBOGHHS TOTO MJIM MHOTO BOIPOCA BBIACHSETCA TONBKO TIPH
H3YYCHHM JalbHEHINero MmaTepuana. B 9ToM cioydae peKOMEeHIyeTcss BEpHYThCS Haszajl H
MOBTOPHTE IIJIOX0 H3Y4YEHHEIN pa3iel.

BaXHbIM KpHTEpHEM YCBOGHMS TEOPHH fBIMETCS YMEHHME pellaTh 3aiayd Ha
NPOHIEHHBIH MaTepuan. OHAKO pPacOpOCTpaHEHHOH omubKod sgBIseTCS TO, YTO
Graromosry4HOe pemeHHe 3ajay BOCIPHHHMACTCS KaK NPM3HAK YCBOGHMS TeopHH. YacTo
TPaBUIBHOE PEINECHHE 3a1a4H [TOJIYYACTCSA B PE3yabTaTe IPUMEHEHHS MEXaHHYECKH 3ayYEHHBIX
(opmysn, Ge3 monmManus cymecTBa Aena. MOXKHO CKaszaTh, 9TO YMEHHE pEIIATh 3a1aqd
ABIIACTCS HEOOXOJAMMBIM, HO HEJOCTATOYHBIM YCIOBHEM XOPOLIEro 3HAHUS TEOPHH. B KOHeUHOM
UTOTE LEIBI0 H3YUCHUS MHCLMIUIMHBI SBJIICTCS YCBOCHHE CHCTEMBI OIPEICIEHHBIX 3HAHHI,
ITO3BOJISTFOLIHX

. (bopMHpoBaTh Hay4IHO 0GOCHOBAHHEIE B3IVISILI H YOSKICHHUS,

. pa3BHBATh JOTHYECKOE H BAPHATHBHOE MEBIIIIJIEHHE,

. IpHOOPECTH yMEHHE IIPHHSTH PEIICHHE B PA3MYHBIX JKH3HECHHBIX CHTYaIHSX,
HCIIOJIb3Ysl OIIBIT, HAKOIUIEHHBIH IPH PEIeHHH MATEMAaTHYECKHX 3a1ad;

. Pa3BUTh HAaBBIKM aHAJK3a MTOJIYYEHHBIX PE3yJIbTaToB 110 06paboTke HCCIeayeMBIX
IIPOIIECCOB.

Pexomenoayuu no pabome ¢ numepamypoii
W3y4as maTepuan AUCHMIUIMHBL, CIELYeT IEPEXOMUTh K CIIEAYIOMEMY BOIPOCY TOIBEKO
II0CJIe MPaBHIBHOTO MOHMMAHHA IPEABIAYINETO, IPOU3BOIL Ha OyMare Bce BBIYMCIIEHHS (B TOM
YHCJIE ¥ T€, KOTOPBIE Pafy KPaTKOCTH OIYIIEHHI).
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Ocoboe BHHMaHHEe crnexyeT oOpamars Ha ONpeeleHHe OCHOBHBIX ITOHSTHH.
O6y4varomuiics DomKeH MOAPOOGHO pa3bHpaTh NPHUMEPbI, KOTOPHIE MOACHAIOT ONpENeIeHHs, H
YMETB CTPOHUTEH aHAJIOTMYHBIE IPHMEPBI CAMOCTOSTEIBHO.

Ilpn wu3yvenwn MaTepHaia IIOJIE3HO BECTH KOHCIIEKT, B KOTOPHIM pEKOMEHIyeTcs
BIIACHIBATh OIPEACNCHUS, (GOPMYJIBI, YPABHEHH H T.J. Ha IOJISX KOHCIIEKTa CIEIyeT OTMEYATh
BOIIPOCHI,  BBIJICJICHHBIC U IIONy4EHHMS [IMCAbMEHHOH WM YCTHOM  KOHCYJIbTAIHHU
[IpenoaBaTers.

IImcemennoe odopmieHne paGoThl HMEET HCKIIOYUTELHO BaXKHOE 3HAYCHHE. 3aITHCH
HOTDKHEI OBbITH ClIeNIaHbl aKKYpaTHO H DAaCIIONOKEHBl B ONPENEeNCHHOM IOpsKe. XOpollee
BHelIHee O(OpMIIEHHE KOHCIEKTa 10 H3y4EeHHOMY MAaTepHaly IPUYYHT K HEOOXOIMMOMY B
paboTe MOps/IKY M MO3BOJIUT M30EKATh MHOTOYHCIEHHBIX OMIHOOK, KOTOPLIE IIPOMCXOIAT H3-3a
HEOPEXKHBIX OECTIOPATOUHBIX 3aMUCei.

BeIBozIBI, IIOTy4eHHBIE B BHe QOPMYI, PEKOMEHAYETCS IIOMYEPKHYTh B KOHCIIEKTE HIH
00BECTH B paMmKy, 4TOOBI IpPH HPOYMTHIBAHHH KOHCIEKTA OHH BBIICISAIMCE M JIydIle
3aIIOMHUIHMCE. MHOrUM nomoraeTr B paboTe COCTAaBIIEHHE JIHCTA, COIEPIKAINEro BaXKHEHIIHe M
Hanbonee uacTo ymnorpebnsembie Gopmynsl. Takodf JIMCT He TONBKO IIOMOTAET 3allOMHHTB
(opMyIIBI, HO ¥ MOJKET CIIY)KHTE [IOCTOSIHHBIM CIIPABOYHHKOM.

Paszvacuenus no 6etnonneHuio QoOMauiHux 3a0aHuil

JomarnHee 3ajaHue cleIyeT HauMHATDh BLIIOIHSATH, H3Y9HB COOTBETCTBYIOIIUM pasfen
Hg TeMy jeknuu. [Ipu HeoOXoauMOCTH cleyeT oOpaTHThC K yIeOHHKY, PEKOMEHIOBAHHOMY
IpernojasareneM. PeKoMeH/IyeTCs BOCIIPOM3BECTH 10 NaMSATH ONPEeIeNICHHS, TEOPEMBI, BEIBOIBL
B cny4ae neobxomuMocTH, Hy)KHO eIne pa3 pa3obparhest B H3ydyaeMoM MaTepualle.

IToce 3TOro MOXHO IPHCTYNATh K BBITONHEHHIO JIOMAIIHEro 3amanus. [Ipu pemenun
3a/1a4 Hy’KHO 000CHOBBIBATh KayKIbIH 3Tall permenHus. Bl nMeeTcs HECKOJIBKO MyTel pelneHus,
TO OH JIOJDKEH CPaBHMTh MX M BBIOpaTh caMbli jyummmit. [lome3no n0 Hagana BBEIMHCICHHH
COCTaBHMTH KpaTKH IJIaH PelleHHS.

Pernenue 3amau u IpuMepoB CleyeT H3araTh NOApoOHO, BEIYMCIEHHS PACIIONATraTh B
CTPOT'OM IIOPSIKE, OTAEIAA BCIIOMOIaTeIbHEIE BBIYHCIIEHHUS OT OCHOBHEIX.

Pemenue xaxmo# 3agaud JOWKHO ORITH CHauaga B OOIIEM BHJE U CONPOBOKAATHCS
BBIBOZIOM (DOPMYJIEL 3aTeM B MOJYYeHHYIO (GOPMYIy [OACTABIAIOT YHCIOBhIE 3HAYEHHS (eCiH
OHH JaHbl). B MpOMEKyTOYHBIX BEMHCICHHUAX HE CIIEAyeT BBOJNTD NPHOIMKEHHBIC BEIUHCICHHS
KOpHEH, 4ucia T ¥ T.11. Pelnenne JomKHO JOBOAUTECA JI0 OTBETA, TPEGYEMOro YCIOBHEM.

10. Ilepevens ungopMaHOHHBIX TEXHOJIOTH, HCIOIL3YeMbIX IPH OCYIIECTBIeHHH
00pa3oBaTeJBHOTO IIpolecca N0 JHCUMILIHHE, BKJIIOYAs MepeYeHb MPOrPaMMHOTO
obecredenyss H HHPOPMALHOHHBIX CIIPABOYHLIX CHCTEM (IIPH He00X0UMOCTH)

HudopManuorHble TEXHOTOIHH, HCIONE3YEMbIE [IPH OCYIIECTBIECHAH 06Pa30BaTEIEHOTO
Ipolecca 0 AUCIHINTHHE T03BOJISIOT:

- OpraHM30BaTh IpoIecc 00pa30BaHMA IYTEM BH3yAIH3AUHH H3yd4aeMod HHbOpManum
ITOCPEJICTBOM HCIIOIB30BaHUs Npe3eHTalnil, Y9eOHBIX (QHIEMOB;

- KOHTPOJIMPOBATE Pe3y/IbTaThl 00y4eHHs Ha OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHHUS;

- aBTOMATH3HMPOBAaTh pacUeThl AHAIUTHYECKHMX IIOKazaTelel, IpeyCMOTpEHHbIE
IPOrpaMMOl Hay4YHO-HCCIEeI0BATEIBCKON paboThI;

- ABTOMAaTH3MPOBaTh IIOMCK HH(OPMALMH IIOCPEICTBOM HCIIONB30BAHMS CIIPABOYHBIX
CHCTEM.

10.1. ITepeueHs HEOGX0AUMOTr0 MPOrPAMMHOI0 o0ecedeHH s
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1. Microsoft Office 2010 momep mpomxyxkra 14.0.6024.1000 SP1 MSO (14.0.6024.1000)
02260-018-0000106-48095

2. Adobe Reader 9 becruratno

3. OC Windows 7 Ilpodeccuonansuas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, 6eccpounsrii

4. Open Office 4.1.5, Apache 01.02.2019, mumenzus LGPL.

5. 7-zip.org GNU LGPL

10.2. Ilepevens Heo0X0AMMBIX HHPOPMANHOHHBIX CIPABOYHBIX CHCTEM:

Kaxnei obyuaromuiics B TedeHHe Bcero Iiepuoma o0ydYeHHs — oOecleueH
HHIUBHIyalbHBIM HEOTPAaHHYESHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OHOTHOTEYHEIM CHCTEMAM:
1. IPRBooks. ba3zoBas KomgeKkius: 3MeKTpOHHO-OubIHoTedHas chcrema: cait / OBuecTBo ¢
OrpaHH9YeHHOW OTBeTCTBeHHOCTRIO Kommanus "A# Ilm Ap Memma". — Caparos, 2010. —
URL: http://www.iprbookshop.ru/586.html - Pexwum noctyma: it 3aperacTpyp. IOIb30BaTeneH.
2. Znanium.com. ba3soBas koiekuus: 371eKTpoHHO-OHONMHMOTewHas cumcrema: caiir / Q00
"Hayuno-n3narensckuii nentp Mudpa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog .
- PexxuM moctyma: /U1 3aperucTpup. MOIp30BaTENeH.

Jlna  ofywaromuxcst ofecmedeHn 1ocTyn (yOaleHHBIA HOCTYN) K CIELYIOIIHM
COBPEMEHHBIM NpOoGecCHOHANBHEIM 0azaM JaHHBIX, HWH()OPMAIHOHHBEIM CIPABOYHEIM M
TIOMCKOBBIM CHCTEMaM:

1. eLIBRARY.RU: Hayunas snekTpoHHas O6ubmmoreka: caift. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctymna: 1jist 3aperucTpup. M0JIb30BaTeNeH,

2. CYBERLENINKA: Hayunas sneKkTpoHHas 6wbnuoreka: caiit. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexxum moctyna: Ui 3aperdcTpHp. [101b30BaTeleH.

3. Haumonanenas onexrponHas Oubmmoreka (HOB): demepambhas rocypapcrseHHas
HHpOpMalMOHHas cHcTema: caiit / MuHHCTEpCTBO KymbTypsl Poccuiickoit @enmepaium,
Poccuiickas rocynapcrBennas 6ubmmoreka. — Mocksa, 2004. - URL: https:/u36.pd/. - Pexum
JOCTYyIa: JUIsl 3aPerHCTPUD. OJIE30BATEIEH.

4. EcTecTBeHHO-Hay4HBI 00pa3oBaTeNbHBIH mopran: cadtT / MHHHCTEPCTBO HAyKH H
BRICIIETO oOpasoBanms Poccuitckoii  @emeparmu. — Mocksa, 2002. — URL:
http://www.en.edu.rw/# blank.

Ennnoe 0kHO focTyna K HHGOPMAIIMOHHBIM pecypeam: caiiT / MUHHCTEpCTBO HAYKA K
BBICIIIEr0 0Opa3zoBanus Poccuiickoit @enepamun. — Mocksa, 2005. - URL: http://window.edu.ru/
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11. Onucanne MaTepHaIbHO-TeXHUYeCKOH §a3bl HeoOX0UMO#l 1Sl OCYIEeCTBJICHHS
00pa30BaTeJILHOrO MMpoIecca No JUCHHUILIHHE

Haummenosanus
CHEeIHATBbHBIX IIOMEICHHH 1
TIIOMEINSHHM s
CaMOCTOSTEIbHOM paboThI

OcHalIeHHOCTh
CIIEHATLHBIX TTOMEIIEHHH U
TIOMEIeHHH JId
CaMOCTOSTENEHOH PaboTEI

[lepeuens THUIEH3HOHHOTO
IIPOTPAMMHOT0 00ecTIeYeHNUS.

CHCHI/IE}.JII:HI;IG IIOMECIICHHUA

YueOHBIE aymuTOpHH IS
IPOBEJIEHHS 3aHATUH
JIEKIHOHHOro THOAa: ayo. Ne
213, aopec: VL.
Ilepeomarickas, 191.
Aynuropus pinié:|
NPaKTHYECKUX 3aHATHH,
IPYIIIOBBIX 7§
WHJIHBHTyaTbHBIX
KOHCYNbTaI[i,  TEKYIIero
KOHTPOTIS B TIPOMEIKYTOYHOH
arrectaiuu: ayo. M 219,
aopec: yn. Ilepeomaiickas,
191.

KoMmmeroTepHeni knacc: ayo
No 117, adpec:  yu.

Ilepsomaiickas, 191.

IlepenocHoe
MYJIBTUMEIHINHOE
obopymosanue, JIOCKa,
Mebenb T8 ayJUTOpHIA,

KOMIIBIOTEPHBIN Kiace wHa 15
HOCAOOUHBIX Mecm,
OCHAIIEHHEIH KOMIILIOTepaMHU
Pentiuim ¢ BeIXOZOM B
HMutepuet

PexBu3uTHI
[O/ATBEPHKTAKOIIETO
IOKYMEHTa
1. Microsoft Office 2010
HOMEp IIpOIyKTa
14.0.6024.1000 SP1 MSO

(14.0.6024.1000) 02260-018-
0000106-48095

2. Adobe Reader 9
becmiaTHo

3. OC Windows /
[TpodeccuonansHas,

Microsoft Corp. Ne 00371-
838-5849405-85257,
23.01.2012, 6eccpounsrit

4. Open Office 4.1.5,
Apache 01.02.2019,
mauensus LGPL.

7-zip.org GNU LGPL

[ToMenieHus s caMOCTOSTENBHOM paboTEI

YuebHBIE ayOUTOPHH  AJIA
CaMOCTOSTEIbHOH — paboThl:
ayo. Ne 219, aodpec: yn.
Ilepeomaiickas, 191.

B kauecTBe moMerneHuit st

CaMOCTOSTENNEHON  paboThr
MOTYT OBITB:

KOMITBIOTEPHBIH KJ1ace,
YU TTBEHBIH 3ai:
yin.Ilepromaiickas ,191, 3
3TaK.

Ilepenocuoe
MYJIBTHMEIUHHOE
obopynoBanue, JIOCKa,
Mebenp I8 ayAuTOpHi,

KOMIIBIOTEPHBIH Kiace Ha 15
ROCAOOUHBIX Mecm,
OCHAII[CHHBIH KOMITBIOTEpaMH
Pentium ¢ BeIXOZOM B
Hutepner

1. Microsoft Office 2010

HOMEp IPOIyKTa
14.0.6024.1000 SP1
MSO

(14.0.6024.1000)
02260-018-0000106-

48095
2. Adobe Reader 9
becnnaTtao
3. OC Windows 7
ITpodeccuonanpHad,

Microsoft Corp. Ne 00371-
838-5849405-85257,
23.01.2012, 6eccpounsri

4. Open Office 4.1.5,
Apache 01.02.2019,
manensus LGPL.

7-zip.org GNU LGPL
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12. lononsenns u u3mMeHeHus B pabodeii mporpamMme

Ha / yueOHBIH rox

B pabouyro nporpammy JUTsL HallpaBJICHUS

BHOCHATCA CICOYIOIIHE JOIIOJTHEHHS U U3MEHEHHS;

(Kom, HAaUMEHOBaHHE)

HOHOHHEHHH H U3MCHCHHSA BHEC

Jlononnenns 1 u3MeHEHUs pacCMOTPEHEI B 000PEeHbI Ha 3aceNanuy Kadepal

« » 20 r

3aBeayromuii kKabenpoi
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AHHOTAanUA
YuebHon OUCHUNTUHBI «, M HUKA»
HanpasieHus hodzomoeku baxanaepos 35.03.10 Janowadmuas apxumexmypa
Aucuuninuua y4eOHOro mJaHa MOATOTOBKH O0akajaBpa mo Hanpasjenuro 35.03.10
«JlanmuadTHas apxuTekTypa», npodpuas «JIanamadTHoe CTPOUTENLCTBOY,

Menr usydenns xypea - GOpPMHUPOBAaHHME NOHMMAHHS HCTOPMYECKOW pONM MATEMATHKH B
PasBUTHH HayKH, B MPaKTHYECKOH JeATE/LHOCTH JFONEH, 3HAYCHMS MATEMATHKH B COBPEMEHHOM
MHpe; yCBOCHHE 00y4alomnMucs 3HAHWM, YMEHUH M HABEIKOB 10 MaTeMaTMKE Ha YPOBHE TpeGoBaHHil
®I'OC BO B obweme, HeoOXONMMOM JUIS M3ydeHHs OOLIENpodecCHOHANBEHEIX M CIIELMANbHBIX
AWCUMIUTAH; O0YYE€HWE OCHOBHBIM TMOHATHSAM M METOJaM MATeMaTHYECKOTO aHallk3a; pa3BUTHE
HAaBBLIKOB MAaTeMAaTHYECKOTO MEBIIIIEHHS, [IOAIOTOBKA K NMPUMEHEHHI0 MATEMaTHYECKHX METOHOB IS
peIleHHs MPaKTHYECKHX 3a1ay OOLIEro ¥ NpodecCHOHANTBHOTO XapaKTepa.

3ajayaMu Kypca SIBJSOTCS:

- MOKa3aTh CYIIHOCTh HAYYHOIO MOAXOMA, CICHH(HKY MATEMATUKH, €€ POJIb B PA3BUTHH JAPYTHX
HayK; c(OpMHMpOBAaTE y CTYOEHTOB IOHWMAHWE HEOOXOJMMOCTH MAaTeMaTHYECKOM TIOATOTOBKH B
ofLeii nmoaroroske Gakanaspa; PaCKphITh B3aWMOCBS3b MATEMATHUYCCKMX IOHATHIL, HAYYMTH CTYIEHTOB
MCIIOJIB30BATE MaTeMaTHYeCKui anmapar /Ui 00paboTku TeXHHYECKOH U SKOHOMIYEeCKOH HHpOpMaIMH.

- NPUBUTE HABBIKH HCIOJIB30BAHMSA MAaTEMaTHMYECKMX METOMOB M MOJENel g OMUCAHUS
TEXHUYECKUX CHCTEM, BHIpabOTAaTh YMEHHME aHAIM3MPOBATH IOMYYEHHBIE NAHHBIE, MNPHUBHTH HABEIKH
CaMOCTOSITENTEHOH paboTEl.

OcHoBHBIe 6JIOKH H TEMbI JHCUHILTHHBIL.

JlunediHas ¥ BekTOpHas anrebpa, aHanmMTHYecKas reomerpus, JuddepeHIManbHOe HCUHMCICHHE
(yHKIME OnHOW NepeMeHHOM, HHTErpaigbHOe HcYMcieHHe (YHKIME OIHOM mepeMeHHOI, (hyHKLHH
HECKOJIBKHX TIEPEMEHHEIX.

YueOHass aucuumimea «MaTtemaTHka» BXOAMT B 0a30Byl0 HacTh 0J0Ka JHCUHILIHH
noaroToBKH Oakajaspa no HanpasaeHuro 35.03.10 JlanamadTaas apxuTeKkTypa.

B pesynbrate wusydenus OMCLMIVIMHEL «MaTematuka» y oOy4aromerocs (hopMHpPyROTCs
CIIENYIOIIME KOMIIETEHIMHU (MIIM UX 3JIEMEHTHI), npeaycmotpentsie @IOC BO:

- CrmocoBGeH OCYIIECTBIATE TOMCK, KPUTHHECKHMH aHamu3 W CuHTe3 WH(pOpMaUMH, MPUMEHSTH
CHCTEMHBIH TOIX0A A pellleHus nocTaBieHHEIX 3aaad (YK-1)

-- crmocobeH pellaTh THUIIOBBIE 33[a4yd TMPOPECCHOHANBHONM NeATeNLHOCTH Ha OCHOBE 3HAHHIA
OCHOBHBIX 33aKOHOB MAaTeMAaTHYECKHWX W €CTECTBEHHOHAYYHBIX HayK ¢ NMPHMEHEHHEM HHGOPMALMOHHO-
KOMMYHHKalMOHHEIX TexHonoruit (OTTK-1).

B pesynbraTe 0cBOEHMS IUCLMILIMHEI OaKkanaBp JOIDKEH:

OCHOBHBIE TPHWHLIMIIGI, 38KOHBI, YPOBHHM OpraHM3allMi¥ >KHMBBIX CHCTeM, MHOroobpaszHe |
cucTeMaTHKY JXMBBIX opranusmoB (OITK-1.1); MeTopl MaTeMaTHIECKOTO MOJIETHPOBAHHMS GHOTOTHYECKHX
npoueccor (OIIK-1.2).

YMeTb: KpHTHYECKH OLIEHMBAThL HMH(POPMAIMIO, HE3aBUCHMO OT HCTOYHMKA, CAMOCTOSTENIBHO
NpUOOpeTaTh ¥ CHCTEMATH3UPOBATE 3HAHMS, aPTYMEHTHPOBAHO OTCTAMBATH CBOK TOuKy 3peHus (YK-1);
TPUMEHATE Pa3IMYHBEIE METOBI H3yUeHHs OHONOTHUECKUX 00BEKTOB, 6a30BbIe OHOIOTHUECKHE 3HAHUSA AJIs
buorexnonoruyeckux uccnenopanuit (OIIK-1.1); cTpouTs MogenH, IPoBOAKTS WX aHaau3 (OITK-1.2).

Bnagers: KoHKpeTHOW MeTomonoruel M 6a30BEIMH METOHAMM  COLMANBHO-TYMAHHTAPHBIX
AMCUMILTHH, TIO3BOJIAIOIIMMM  OCYMIECTBIATL pElIeHHe IIMPOKOro Kjiacca C 3a71a4  HaydHo-
MCCIEN0BATECILCKOr0 M MpHKiagHoro xapakrtepa (YK-1); HaBeikaMu camocTosiTensHOM paboTEl 1O
OCBOCHHIO TEOPETHYECKOTO MaTepHalia, SKCrepuMenTaneHoro Ouonoruyeckoro uccienosanus (OITK-1.1);
HaBEIKAMU aHaJu3a pe3yJbTaTOB MaTeEMaTHUECKHX pacueToB GHonmoruueckux momenei (OITK-1.2).

O6mast Tpy10eMKOCTh AHCHMILIHHBI cocTaBnseT 144 qaca, 4 3a4eTHBIE €IHHHULIBL

Bun npomexyToyHoii aTTecTanuu: 5K3aMeH.

Pazpaboruuk:

KaH. MejJ HayK JL.H. Mamananuesa

3aB. BEITycKaroLiei kadeapoit

KaHJ. C.-X. HayK, IOIEHT H.A. Tpymera




