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Buzuposanue PILJI nis1 ucnoiHeHusi B ouepetHoM yueOHOM rogy

Pabouast nporpamMma nepecMoTpeHa, 00CYyKaeHa U 0100peHa JUist
ucnoiaenns B 2021-2022 yaeObHOM roay Ha 3aceaHuu Kadbeapsl
Kajepa MaTeMATHKH, GU3MKH 1 ”HPOPMATHKH

Iporokomor 9.09.2021r. Nel
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Buzuposanue PIIJI nis ucnoiHeHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnonHeHus B 2022-2023 yueOHOM oy Ha 3acelaHuu KadeIpbl
Kajepa MaTeMATHKH, GU3NKH 1 HTHPOPMATHKH

IIpoTokomor _ 2022r. Ne
3aB. kadenpoi

BusuposBanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa ISt
ucronHeHus B 2023-2024 yue6HOM roAy Ha 3aceIaHuu Kabeapbl
kadeapa MaTeMAaTHKH, PU3UKH U HHPOPMATUKHU

Iporokomor 2023 1. Ne
3aB. kadenpoi

Buznposanue PIIJI nnst mcnmotHeHus1 B o4epeTHOM y4eOHOM rogy

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa U 0100peHa JIst
ucnonHenus B 2024-2025 yueOHOM roay Ha 3acefaHuu Kaheapsl
Kkadenpa mateMaTUKH, PU3MKHA U HHPOPMATHKH

IIpoTokomor 2024 r. Ne
3aB. kadenpoi



1. LIEJIA M 3AIAYM OCBOEHMS JUCLATITAHBI

1.1{L]eau: n3ydenne OCHOBHBIX IOHATHH, TOJIOKEHUH M METOJJOB Kypca MaTEMaTHKH; MOJTy4YCHHE HaBBIKOB
IIOCTPOCHUSI MATEMAaTUYECKUX JOKA3aTEeIbCTB IIyTeM HEIPOTHBOPEUMBBIX JIOTHYECKUX PacCyKACHU,
METOIOB PEIICHHs 3a1au.

1.2|3a0auu: C(l)OpMI/IpOBaTb IpeACTaBJICHUA O POJIU MATEMATUKN U BO3MOKHOCTAX €€ MPUMCHCHHS B DKOHOMUKE 1
I/IH(l)OpMaTI/IKe; Hay4YUTb HaBbIKaM MAaTEMAaTHYCCKOTO MOJACITIUPOBAHUSA Pa3JIMYHbIX S9KOHOMHUYCCKUX 06’LeKTOB; JaTb
I/IH(l)OpMaIII/IIO (6] q)yH}_'laMeHTaJ'H)HLIX INOHATUAX U MCTOJAaX MaTCMaTUKMU.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Iuka (pasgen) OOIL: [51.0.04

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.2 Ill/lCIII/ll'lJ'II/ll-lLl H MPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHOM IUCHUIITHHBI (MOZ[y.]'lil) Heo0X0AUMO KaK
npeamecTByriiee:

2.2.1|Teopus BEpOSITHOCTH M MaTeMaTH4ecKas CTaTHCTHKA

2.2.2| IuckpeTHas MaTeMaTHKa

2.2.3|Cratuctuka

2.2.4|TIpuknasHble METOJIBI ONITUMU3ALIUH

2.2.5|IMuTaninoHHOE MO/ICIHMPOBaHHE

2.2.6|Teopus cHCTEM U CHCTEMHBIIH aHAIH3

2.2.7|9xoHOMETpHKA

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIST)

YK-1: Cnocoden OCYyIIECTBJIATH MMOUCK, Kpl/ITI/l‘{eCKI{[ﬁ AHAJIM3 U1 CUHTE3 an)opMaunn, NPUMEHATH CHCTEeMHBIH moaxona aJist

PEeHICHUS MOCTABJCHHBIX 3a1a4

NA-2.YK-1: HaxoauT ¥ KpUTHYeCKH aHAJIM3HPYeT HH(OPMALKI0, He00X0AUMYIO 1JIsl pellieHUsl OCTABJIEHHOI 3a1a4n.

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pa3ienoB u TeM /Buj | Cemectp / | UacoB | Komneren- | Jlutepatypa | Uute | Ipumeuanne
3aHATUSA 3aHaTus/ Kvpc 10401 DAKT.
Pazgen 1. OcHoBBI aJIreOpsl 1
AHAJTUTHYECKOIl reoMeTpuu
1.1 Martputibl u onpenenuresu /Jlex/ 1 1 JI1.1 J11.2J12.1 0
1.2 CucreMbl THHEHHBIX anreOpanyeckux 1 1 JI1.1 J11.2J12.1 0
ypaBHeHHH /JIex/
1.3 BekropHas anredpa /Jlex/ 1 1 JI1.1J11.2J12.1 0 JIEKIHS C
3aITaHUPOBAHH
1.4 Meron xoopauHar /JIex/ 1 1 JI1.1 J11.2J12.1 0
15 TIpsimast Ha rtockocTH /JIex/ 1 1 JI1.1 J11.2J12.1 0 JIEKIHSI-
BU3yaJTHN3aIUs
1.6 IInockocTh U npsiMast B IPOCTPAHCTBE 1 1 JI1.1 J11.2J12.1 0
/JTex/
1.7 Jlunuu BTOpoOro nopsinka /Jlex/ 1 1 JI1.1 J11.2J12.1 0
1.8 TloBepxHOCTH BTOpOTO TOpsinka /JIex/ 1 1 JI1.1 J11.2J12.1 0 JIeKIHA-
BU3yaTN3aIUs
1.9 Komnunekcuele yncina /JIex/ 1 1 JI1.1 J11.2J12.1 0




1.10 OneMeHThI Teopuu rpymn /Jlex/ 1 JI1.1 J11.2J12.1
1.11  [Marpuus! u onpenenutenu /IIp/ 1 JI1.1 J11.2J12.1
112 OO0parHast MaTpuLa. DIeMeHTapHbIe 1 JI1.1 J11.2J12.1
npeoOpa3oBanus. Panr mMaTpuisl.
Teopema Kponexepa-Kanemnnu /IIp/
1.13  [Meros! perieHust CUCTEM JIMHEHHBIX 1 JI1.1 J11.2J12.1 CUTYaIlMOHHOE
anredpaudeckux ypapaeHuii /I1p/ 3aJjaHue
1.14 Bexropsl. JIuHeliHbIE oniepanuy Hajg 1 JI1.1 J11.2J12.1
BekTopamH. [Ipoekuust BEeKTopa Ha OCh.
Koopaunats! Bexropa /I1p/
1.15 |HeneHue oTpe3ka B JaHHOM OTHOIICHHU. 1 JI1.1 J11.2J12.1
CKasipHOE IPOU3BENCHUE BEKTOPOB U €r0
npuitoxenus /IIp/
1.16 |BekTopHOE M CMELIAHHOE MPOU3BEICHUS 1 JI1.1 J11.2J12.1 JTUCKYCCHS
BEKTOPOB U UX Ipuioxenus /IIp/
1.17 IMpsimas Ha mockoctu /IIp/ 1 JI1.1 J11.2J12.1
1.18  |Jlunum BTOpOTO MOpsiaKa /TIp/ 1 JI1.1 J11.2J12.1
1.19  |[Inockocts /TIp/ 1 JI1.1J11.2J12.1
1.20 [IIpsmas B nmpoctpancTe. [Ipsmast u 1 JI1.1 J11.2J12.1
rtockocTsb /TIp/
1.21  |[loBepxHOCTH BTOpOroO nopsiaka. Jlunuy, 1 JI1.1 J11.2J12.1 KJ1acTep
3aJlaHHbIE YPaBHEHUSIMU B IOJIPHBIX
KOOPJMHATAX U TTapaMeTPUICCKIMHU
ypaBHeHusIMH /IIp/
1.22 KomrutekcHple umnciaa, OCHOBHEIE TIOHSTHS. 1 JI1.1 JI11.2J12.1
I'eomerpuyeckoe U300paxeHue
KOMIUTEKCHBIX yrcell. @OpMBI 3armiucu
KOMIUIeKCHBIX uncen /TIp/
1.23 JleticTBHS HaJl KOMIJICKCHBIMH YHCIIAMH 1 JI1.1 JI1.2J12.1
Mp/
1.24  |Jluneiinble anreOpanyeckue CUCTEMbI U 31 JI1.1 JI1.2J12.1
BEKTOPHI B MIPIIOKEHUSX K
SKOHOMHYECKHUM 3anadam /Cp/
Pazgen 2. MaTtemaTuuyeckuii aHaym3
2.1 Oynkiuu u npeneinst /Jlex/ 1 JI1.1 JI1.2J12.1 npoOieMHast
JIEKLUS
2.2 HenpepeoiBabie ¢pynkunuu /Jlex/ 1 JI1.1 J11.2J12.1
2.3 IMpoussonusie u quddepentuanst /JIex/ 1 JI1.1 JI1.2J12.1
24 IIpoussoaubie U auddhepeHIraIb 1 JI1.1 J11.2J12.1
BBICILINX NMOPsIKOB /JIex/
25 JlokanbHelii 3kcTpemMyM QyHkuuu /Jlex/ 1 JIT.1 J11.2J12.1
2.6 Heomnpenenennsiii uarerpan /JIex/ 1 JI1.1 J11.2712.1 JIEKIUS C
3aIUIaHUPOBAaHH
2.7 OnpeneneHHblit uaTerpan /Jlex/ 1 JI1.1 J11.2J12.1 npoOeMHast
JIEKLUS
2.8 HecobGcrBennblie nHTerpans /Jlex/ 1 JI1.1 J11.2J12.1
2.9 JuddepenipanbHOe NCUNCIICHHE 1 JI1.1 J11.2J12.1
(GyHKIUI HECKOJBKUX TIepeMeHHbIX /JIex/
2.10 JkcTpeMyM QYHKIUH JBYX MEPEMEHHBIX 1 JI1.1 J11.2J12.1 JIEKIUs-
/JIex/ BH3yaIu3aIus
211 Oynxuua. CrocoOsl 3a1aHus QyHKINN. 1 JIT.1JI1.2J12.1

Onementapusle Gynxuun /T1p/




2.12

ITpenems! mocieR0BaTeILHOCTEH U
¢GyHkuuit. PackpbiTre npoctemmx
HeonpenenenHocreil /I1p/

JI1.1 J11.2J12.1

2.13

3ameuarenbHble npenenst /IIp/

J

—

A J11.2J12.1

2.14

CpaBHeHUE OECKOHEUHO MaJIbIX (QYHKIMH.
HenpepwiBaocTs GyHKIwmii /IIp/

J

—

A J11.2J12.1

2.15

[IpousBogHast, ee reoOMeTpUIeCKuid 1
¢bmudeckuii cmpicn. [IpaBuiia u GOpMyITbI
nuddepentuponanus /TIp/

J

—

A J11.2J12.1

2.16

Jlorapudpmudeckoe nuddepeHnupoBaHue.
IIpousBoaHbIe BRICIINX mopsiakoB /TIp/

J

—

A J11.2J12.1

2.17

HccnenoBanue noseieHus QyHKIUHA U UX
rpadukoB. Cxema IOITHOTO UCCIIeI0BaHUS
¢byHKIMY U nocTpoeHue ee rpaduxa /TIp/

J

—

A J11.2J12.1

JAUCKYyCCUus

2.18

[Ipaktudeckue 3amaun Ha sxkcTpemym /TIp/

J

—

A J11.2J12.1

2.19

ITepBooGpa3zHast pyHKIUM U
HeoIIpe/ieNIeHHbII HHTEeTpall.
HenocpeacTBeHHOE UHTETPUPOBAHKE
¢bynkuuit /TIp/

J

—

A J11.2J12.1

2.20

WuTerpupoBanue 3aMEeHON IEPEMEHHON
(moncranoBkoit). UaTeTppoBanme mo
yactsam /IIp/

J

—

1 J11.2J12.1

221

WurerpupoBanue QyHKIUI, copepxKaux
KBaJIpaTHBIN TpexwieH. aTerpupoBanme
panuoHanbHbIX GyHKIMH /TIp/

J

—

1 J11.2J12.1

2.22

HHTerpupoBaHne HEKOTOPBIX
UppAOHANBHBIX QyHKIHKI. [T0ACTaHOBKH
Diinepa u Uebsiepa /TIp/

JI1.1 J11.2J12.1

CUTYalIMOHHOC
3aJaHUueC

2.23

IMousTHE OMpPeIeIeHHOTO HHTEeTpaIa.
BerurcrieHre onpeaeaeHHbIX HHTErPaIoB.
®dopmyna Herotona-JIeiiouuna /TIp/

JI1.1 J11.2J12.1

METOJ IIPOCKTOB

2.24

Heco6crBennbie nnrerpanst /Cp/

JI1.1 J11.2J12.1

2.25

[putoxeHue onpeieIeHHBIX HHTETPAJIOB
K 3a7a4yaM reometpuu 1 pusuku /Cp/

JI1.1 J11.2J12.1

2.26

IMousiTue GyHKIMN HECKONBKUX
nepeMeHHBIX. [Ipenen GpyHKIMH B TOUKe.
HenpepbIBHOCTH (DYHKIIMU B TOUKE U Ha
MHOXecTBe. YacTHble ipon3Boaubie /Cp/

JI1.1 J11.2J12.1

KpYIJIBI CTOJI

2.27

[Monuerit Tuddepenunann.
JuddepenuupoBanue CI0KHBIX U
HesiBHBIX (yHKImi /Cp/

JI1.1 J11.2J12.1

2.28

YacTtHble TIPOU3BOJHBIC BBICIIUX
nopsiikoB. KacaTensHast IiiocKoCTs 1
HOpMaJb K moBepxHocTu. [IpousBoanas mo
Hanpasienuro. ['paguent /Cp/

JI1.1 J11.2J12.1

2.29

OkerpeMyM QYHKIHMHN ABYX MEPEMEHHBIX
/Cp/

JI1.1 J11.2J12.1

2.30

Uucnosslie paasl. [Ipusnaku cxonumoctu
YHCIOBHIX psinoB /Cp/

JI1.1 J11.2J12.1

231

DYHKIMOHAIBHBIE U CTENIEHHBIE PSIIbI
/Cp/

JI1.1 J11.2J12.1

CUTYAllUOHHOEC
3a1aHUuC

2.32

®opmyasl 1 panel Telnopa u MakiopeHa.
Pa3noxxeHne (GyHKINN B CTCTICHHBIE PSIBL.
CreneHHbIe pSBI B TPUOIKEHHBIX
BrauciIeHnsx /Cp/

JI1.1 J11.2J12.1

2.33

Teopus npenenoB B NPUIOKECHUAX K
9KOHOMHYECKHUM 3amadam /Cp/

JI1.1 J11.2J12.1

2.34

JuddepeHnnanpHOe HCIUCITICHNE
GbyHKIMH OHOH IepeMeHHO B
MPUIOKEHHUSIX K SKOHOMHIESCKHM 3a/1a4am
/Cp/

JI1.1J11.2J12.1




2.35  |HurerpanpHoe ncuncieHue GyHkmit 1 2 JI1.1J11.2J12.1 0
OJ/THOM TTEPEeMEHHOH B MPUIIOKEHUAX K
SKOHOMHYECKUM 3anadam /Cp/

2.36  |[[duddepeHnuansHOE HCUUCICHAE 1 2 JI1.1 J11.2J12.1 0
(byHKUNH HECKONBKHX NEPEMEHHBIX B

HPHIOKEHHUSX K IKOHOMHUYECKUM 3a/1a4aM
/Cp/

2.37 Pspl B IpUII0kKEHUAX K SKOHOMUYECKUM 1 4 JI1.1 J11.2712.1 0
3amadam /Cp/

Pa3nen 3. Koncyabranun

3.1 Koncynpranus no mucuuruimae /Konc/ 1 1 Ua-2.vK-1 0
Paznen 4. [IpomexyTouHasi aTrecTanus
(3K3aMeH)
41 IToaroToBka K 3Kk3aMeHy /OK3aMeH/ 1 34,75 | UO-2.YK-1 0
4.2 Konrposns CP /KCPATT/ 1 0,25 | UJ-2.YK-1 0
4.3 KonraxtHas padora /KoHCOK/ 1 1 nJ-2.YK-1 0

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KoHTpoJbHBIE BONPOCHI H 3aJaHUA

Bomnpocs! k 3x3ameny (1 cemectp)

. Marpunsl. Onepanun HaJ MaTpULIAMU U UX CBOHCTBA.

. Ompenenureny KBaApaTHBIX MAaTpuIl. Berarncnenne onpenenuTeneil BTOPOro u Tperhero nopsinka. Teopema Jlammaca.
. CpoiicTBa onpezenurenei.

. ObpatHas MaTpuna. Teopema o cymecTBOBaHHN 0OpaTHOM MaTpHIBl. AJITOPUTM BEIYHCIIEHHST 00PaTHOI MaTpHIBL.
. Peruenne CJIAY meronom Kpawmepa.

. Petienne CJIAY meronoM 00paTHO# MaTpHIIbI.

. Petuenune CJIAY meronom [aycca.

. Bexrops! u oniepanuu Haj BEKTOpamMu

. JIuneiiHbIE NPOCTPAHCTBA

. Mopenb MexoTpaciieBoro 6ananca (Moenb JIeoHTheBa).

. Mopnens paBHOBECHBIX 1IEH.

. JIuneiinpie onepatopsl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHMS JIMHEHHOTO oreparopa.
. KBagpatuunsle Gpopmsl.

. YpaBHeHHe NpsMOI Ha TUTOCKOCTH. Y paBHEHUE C YTIIOBBIM KO PUITHEHTOM.

. YpaBHeHue npsiMOi Ha IMJIOCKOCTU. Y paBHEHKE MPSAMOM NPOXOAALIEeH Yepe3 JBe 3aJaHHbIE TOUKH.
. YpaBHeHune npsMoit Ha rurockoctd. O0Iee ypaBHEHHE PSMOTA.

. YpaBHeHue npsiMOi Ha IJIOCKOCTU. Y PaBHEHHE B OTPE3Kax.

. JIuHUM BTOPOTO MOPAKA HA MJIOCKOCTH. DJUTHIIC.

. Jlunuu BTOpOTO NOpAAKA Ha IWIocKocTu. ['mnepbona.

. JIunuu BTOporo nopsaka Ha miockoctu. [lapabona.

. lIpenen GpyHkumun B 6ECKOHEYHOCTH.

. [Ipenen GpyHKIUM B TOUKE.

. beckoneuHo Gonble BEIMYMHBL U UX CBONUCTBA.

. beckoHe4yHO Masble BeJIMYMHBI U U3 CBOWMCTBA.

. CBs3b OECKOHEUHO MabIX BEIUYUH C NpeaenaMu QyHKIMH.

. OCHOBHBIE TEOPEMBI O Ipeseax.

. CBs13b OECKOHEYHO MAaJIBIX U OECKOHEYHO OOJIBIINX BEJIHYHH.

. IlepBbIii 3ameuaTenbHBIN Ipeaen.

. Bropoii 3amedarensHblil npeaen.

. HermpepriBHocTh Gynkunu. CBolcTBa GyHKIHMI HEPEPHIBHBIX B TOUKE.

. HenpepeisHble GyrKImMH. OCHOBHBIE CBOMCTBA HENPEPHIBHEIX (GyHKIMI. Todukn pa3psiBa

. Onpenenenre Npon3BoAHOM. ['eoMeTprueckuii 1 MEXaHUYECKUH CMBICI TPOU3BOIHOH.

. Judpepenuupyemocts Gyrkmmu. Teopema o CBA3M HENIPEPHIBHOCTU U TU((HepeHINPYeMOCTH (QyHKIIUH
. INonstue auddepennnana. [pumenenne auddeperHnnana i NpuOIMKESHHBIX BHIUYHCICHUH

. IIpaBuiIa BBIYUCICHUS IPOU3BOIHBIX.

. Teopema Poust o nuddpepennupyembix GyHKIusX.

. Teopema Jlarpamxa o quddpepeHIpyeMbIx QyHKINX.

. Teopema Komm o quddepeHmpyeMbIx QyHKIHUAX.

. Packpritre Heonpenenennoctel. [lpasuno Jlonurans.

. IIpu3Haku MOHOTOHHOCTH (PYHKITMH. JIOKATBHBINA KCTPEMYM.

. Bemmyknocts 1 Boruyrocts GyHkimu. Toukn neperuoa.

. AcumnroTs! rpaduka GyHKINH.

. UccnenoBanue QpyHKIMU U TOCTpOSHNE IPahUKOB.
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44. Ioustue nepBooOpa3Hoi HYHKIMU U HEOIPEAEIECHHOTO HHTErpaa.

45. CBoiicTBa HEOIPEIEICHHOT0 HHTErpaa.

46. Tabmuua OCHOBHBIX UHTErpayoB. TaONu4HOE UHTEIPUPOBAHUE.

47. MeTtop 3aMeHbI IEPEMEHHON HHTETPUPOBAHUSI.

48. MeToJ UHTErpUPOBAHUE 110 YACTSIM.

49. HTerpupoBaHme NpocTeimmx apoodei

50. MaTerpupoBaHye IpoOHO-palOHANbHBIX (YyHKIUI. MeToa HeonpeaeneHHbIX K03 (hULUEHTOB.

51. UaTerpupoBanne TPUTOHOMETPUIECKHIX BBIPAXKCHUH.

52. 3apauu, OPUBOAAIIUE K NOHATUIO ONPEEIeHHOro uuTerpana. [IoHsTHe onpeeeHHOro HHTerpaa.

53. CBoiicTBa onpeaeIeHHOr0 HHTerpaa.

54. ®opmyna Hetorona-JleiiOnuna.

55. 3aMeHa mepeMeHHOH B OIPeIeIICHHOM HHTErpae.

56. MHTerpupoBaHye 110 4acTAM B ONIPEAEICHHOM HHTErpale.

57. TeomeTpuyeckue MPUIIOKESHHS OIIPECIICHHOT0 HHTErpaia: TIOIIa (b MJIOCKOH (GUTYpHI B IPSMOYTOJIBHOM CHCTEME KOOPAWHAT U
B IOJISIPHOI cHCTEME KOOPUHAT.

58. 'eoMeTprUecKre MPHIOKEHHS ONPENeTICHHOT0 HHTETpaa: BRIYUCICHHE AJIMHBI TyTH B IPSIMOYTOIBEHOM CHCTEMe KOOPIUHAT U B
HOJIIPHOM cUCTEME KOOpIUHAT.

Bomnpocs! k 3x3ameny (2 cemectp)

. Onpenenenue, ciocoObl 3a1aHus GYHKINU HECKOJIBKUX I1€PEMEHHBIX.

. HUactHbie Tpon3BoAHbBIE 1-TO U 2-T0 MOPSIAKOB. ['eoMeTpudecKnil CMBICT MPOU3BOIHBIX 1-TO OpsaKa.
. IIpousBoaHas 1o HampasiieHHI0. ['paueHT.

. HeoOxomuMeIii B TOCTaTOYHBIN IPU3HAK SKCTpeMyMa (QYHKIIMH IBYX MepEeMEHHBIX. [IprMepHl.

. Cxema uccnenoBanus GyHKIMU JBYX IEPEMEHHBIX Ha dKCTpeMyM. [Ipumepsl.

. OcHoBHBIE TIOHATHS. TeopeMa 0 TeOMETPUIECKOM PSIZE.

. CBOHCTBa CXOAAIUXCS PATOB.

. HeoOxomuMBIii TpU3HAK CXOTUMOCTH.

. IIpusHak cpaBHEHHUS.

10. IIpenenbHBIA TPU3HAK CPAaBHEHUSI.

11. IMpusnak cxoaumoctu Jlanambepa.

12. MaTerpanpHbIii IPU3HAK CXOIUMOCTH.

13. JocTaTouHbli IPU3HAK CXOAUMOCTHU 3HAKOIIEpeMEHHOro psiaa. [IpuszHak abCoMOTHON CXOIUMOCTH.
14. TIpusHak cxoaumocTH JIeHOHHMIIA T 3HAKOYESPEAYIOIIETOCS psijia.

15. Crenennsle psbl. O0mue nonsTus. Teopema Abens.

16. Pa3noxeHre HEKOTOPBIX dTAIOHHBIX (QYHKIHHA B CTETICHHON PSJI.

17. Pan Maxknopena. Teopema o cxoauMocTH psifia MakiiopeHa.

18. PaznoxeHne HEKOTOPBIX 3TATOHHBIX PyHKIMI B psix Makiopena u Teitnopa.

19. Iuddepenumanbupie ypaBHeHUs. OOLIUE MOHATHSL.

20. Iuddepennmansapie ypaBHeHuUs 1-ro mopsnka. ['eomerprdeckuii cMbIci. Teopema CyniecTBOBaHHUS U €JHHCTBEHHOCTH
pewenus auddepeHnranbHOro ypaBHeHHUS.

21. Iuddepennuansable ypaBHeHuUs 1-ro nopsaka. C pa3aessiomuMucs IepeMeHHBIMH.

22. OmHopoassie auddepeHIranbHbie ypaBHEHHUS 1 -r0 mopsiIKa.

23. JIuneiinsle auddepeHyanpHble ypaBHeHUs 1-ro nopsaka.

24. TuddepeHnnanbHbie ypaBHEHHs |-ro TopsiKa B MOJHbIX AuddepeHipanax.

25. Iuddepenunansublie ypaBHeHHs 2-10 Tiopsaka. OCHOBHBIE onpeeieHus. YacTHbIE cilydaw.

26. OHopoaubie aud G epeHIraTbHbIe YPaBHEHHUS 2-T0 MOPSIIKA.

27. Heonnoponusle auddepeHyanbHble ypaBHEHUs 2-T0 IOPsIIKa.
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5.2. TeMbI NHCBMEHHBIX padoT

TeMbl TOKIJIa0B U COOOIIEHU I

. OcoOsle pemenus audepeHMaIbHbIX YPaBHEHHH.

. Psim ®dubonauun 1 ero mpuiioKeHHs.

. 30/10TO€ CEeYEHHE.

. Pag u unrerpan @ypeoe.

. Martematuka u KU3Hb.

. AndbdepennmansHbie ypaBHEHUS U UX TPUIIOKESHHS.

. Kpatusie unTerpans u X NpUI0KEHUS.

. MaremaTuka 1 My3bIKa.

9. UHTynuus u MaTeMaTuka.

10. IIpunoxenuns psaoB K NPUOIMKEHHBIM BBIYACICHUSM.
11. [IpuunHbl BBEZIGHUS B MATEMATHKY 3JIEMEHTOB MaTeMaTUIeCKOTO aHalIu3a.
12. KoMIuieKcHbIE Yucia U )KU3Hb.

13. UcTopus BBEieHUSI KOMIIEKCHBIX YHCEIL.

14. Teopwus urp.

15. ®pakralibl ¥ UX NPUITOKEHUS.

16. Budypkaiuu U ux 3HAYCHUS.
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17. HecoOCTBEHHBIE KPATHBIC HHTETPATIBL.

18. Unterpanst Ko, Pumana, JleGera.

19. ITapameTpudecKUe UHTETPAIIBL.

20. TnodaHTOoB sI3bIK U JecsaTas mpodiaema ['mindepra.
21. IIpotyKTHBHOCTD M KPEaTHBHOCTh B MATEMATHKE.
22. KoHCTpYKTHBHAs MaTeMaTHKa.

23. Tonosoruyeckue NPOCTPAHCTBA.

DoHJ OLEHOYHBIX CpeacCTB

DopmupyeTCs OTACIBFHBIM JOKYMEHTOM B cOOTBeTCTBHH ¢ [Tomoxennem o ¢poHze oneHOIHBIX cpencTB [ATY

6. YHAEBHO-METO/MYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemas aurepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBO, TOX Dn. agpec
JI1.1 |Pactomuuua O.M. Beiciras MaTeMaruka: yaeOHoe mocodue Mocksa: Mockosckuii | http://www.iprbookshop.ru
e IarOTMIEeCK Ui /79053.html
roCyJapCTBEHHBIN

yHuBepcureT, 2018

JI1.2 |Batok O.A., bepaun Marematuka B Excel: yae6uuk mis By3oB Mocksa: ITpomereit, |http://www.iprbookshop.ru
I.B., T'obapesa 4.J1., 2019 194445 html

Topopenxas O.10.,
Kyxosa I'.C.,
Bamamaes C.A.,
3omortapiok A.B.,
Hsaniok B.A.,
Kpusomamnos C.41.,
Maromenos P.M.,
Maesckuii E.B.,
Menexuna T.JL.,
Vrakaesa 1.X.,
®domuuena T.JI.,
XpunyHoBa M.b.,
®omuuera T.JI.

6.1.2. lonoHUTEIbHAS TUTEPATypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3narenseTBo, rog On. aapec

JI2.1 |enenesa P.IL., Maremarnka: yde6HOe rocodue Caparos: Ait ITu Op  |http://www.iprbookshop.ru
T'onosko H.H., UBaHoB Menua, 2018 /70267 .html
[n np.] B.H.

6.3.1 Ilepevyenb MporpaMMHOro odecrnevyeHust

6.3.1.1|MS Office

6.3.1.2|Kaspersky Endpoint Security ams 6usneca CTAHJIAPTHbIN

6.3.1.3|[MS WINDOWS

6.3.1.4{NVDA

6.3.2 Tlepeyenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|DnexTponHo-6uOIHOTEYHAs crctemMa [PRbooks

6.3.2.2|ba3a gaHHBIX «DNeKTpOHHAs O1OIMOTeKa [ OpHO-ANTalCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA

7. OBPA3OBATEJIBHBIE TEXHOJIOT' U

poOJIeMHas JICKIHS

JICKIUA-BU3YyaJIN3alUuA

KIIaCTep

METOJ IPOCKTOB

JUCKYCCHs




CUTYallMOHHOC 3a/1aHUC

KpYTJIBIN CTOI

JICKIHS C 3aTJIAHUPOBAHHBIMH
ounoKaMu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOY JIS)

Homep aynuropun |Hasnauenue OcHOBHOe OCHallleHHE

234 Al YueOHast ayAUTOpHs JUIS IPOBEACHUS Pabouee mecto npenonasaresns. [locagounsie Mmecta
3aHATUH JEKIIMOHHOTO THIIA, 3aHATHUI o0y4aromuxcs (10 KOJIUYECTBY 00y4arouuxcs).
CEMHMHApPCKOIo TUIA, KypCOBOTO Y4yeHuueckas 1ocka

IPOSKTUPOBAHUS (BBITOJIHEHHUS KYPCOBBIX
paboT), TPYNITOBBIX U MHIUBUIYAITBHBIX
KOHCYJIbTAIlMH, TEKYIEro KOHTPOJIS U
MMPOMEKYTOUYHOHN aTTECTAIINH.

132 Al YueOHas ayIuTOpHs IS IPOBEICHUS Pabouee mecto npenonaBatens. [locanounsie Mecta
3aHATUH JEKIIMOHHOIO THIIA, 3aHATHI oOy4aromuxcs (110 KOJTHYECTBY 00YIaIOIIUXCS).
CEMHHAPCKOTO THTIA, KYpPCOBOTO YyeHudeckas T0CKa, Mpe3eHTAIlHOHHAS TPHOYHA

MIPOEKTUPOBAHUS (BBIIOIHEHIS KYPCOBBIX
padoT), TPYNIIOBHIX U HHIUBUAYAITBHBIX
KOHCYJIbTallUl, TEKYIIET0 KOHTPOJIA U
MPOMEKYTOUHOHN aTTECTAIIUH.

317 A2 KomnbroTepHslii Ki1acc, Kj1acc AETOBBIX Pabouee mecto npemnonaBatens. [locanoynsie Mecta
Urp, HEHTp (KJIacc) IENOBBIX UIP, KJIACC 00y4aromuxcs (10 KOJIMYECTBY 00y4arouuxcs).
MMUTAIUH JEATENbHOCTH MPEANPUSITHS, HHTepakTHUBHAS 10CKa C MPOSKTOPOM, SKpaH,
nabopaTtopusi UMUTAIIUU IEATEIHLHOCTH MOJIKITIOYEHUE K HHTEPHETY, YUeHHUUeCcKasl TOCKa,

NpeANpUTHS, yUeOHO-TPECHUHIOBBIN LIEHTP |pe3eHTallMOHHAas TpUOyHa
(mabopatopus), maboparopus
HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH. Y4ueOHast ayAUuTOPUS IS
MIPOBEJCHUS 3aHATUH JIEKLIMOHHOTO TUIIA,
3aHATUI CEMUHAPCKOTO TUIIA, KypCOBOTO
MIPOCKTUPOBAHUS (BBIIOJIHEHIS KYPCOBBIX
padoT), TPYMIIOBHIX U HHIUBUIYAITbHBIX
KOHCYJIbTallUi, TEKYIIEr0 KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu. [lomemenue
JLOS CAMOCTOATENRHON DAOOTEI

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUTIJIMHBI (MOZAY JIST)

1. KAJIEHIAPHBIU TJIAH

KanennapHslii I71aH BBIBEIIMBACTCS B 1Ta00PATOPHUIX WIU JEKIIUOHHON ayIUTOPUH U COAEPKUT UHGOPMALUIO O PacHpeleICHUH
3aHATHH 10 HEAEISAM, YHCIIe Y4eOHBIX YacoB, (hOpMax M BpEMEHH KOHTPOJIS U TI.

B cBsi3u ¢ pa3gHUKAMU | 110 JPYTUM MIPUYMHAM 4acTh MPAKTHYECKUX (JTa00paTOPHBIX) 3aHATHIH MOXKET UCKITFOYAThCS WITH
00beIMHATHCS. Bee BOBMOXKHBIE M3MEHEHHUS YKaXET MPENoAaBaTellb B X0/I€ 3aHATHH.

2. BBIITOJTHEHUE IIPAKTUYECKUX (IABOPATOPHbIX) 3AHATUI

OcMBICIIeHHOE pelIeHNe 3a4a9 HeBO3MOXKHO 0e3 3HaHHS Ba)XKHEHINX IOHATHI, popMyI1, 3aKOHOB | IIp. TaHHOU TeMEL. [TosTomy
nepea KaXXAbIM IMMPAaKTUICCKUM (J'la60paTOprIM) 3aHATUEM CTYACHTBI JOJDKHBI IIEPETINCATh B KJIIACCHYIO TETPpAaAb WX Ha OTACIBbHBIC
JIMCTHI CHHECOK TaKHUX MOHATHH U (HOPMYII ¢ pacirindpoBKOH KaxI0T0o MOHATHS, GOPMYITHPOBKAMH BCEX TEOPEM, CMBICTIOM KaXJ0TO
3HaYKa: He MPOCTO Mepenucarh ciiosa "norapudmudeckoe qudepeHnnpoBanme’, a 1aTh ONnpeeIcHue JOrapuPpMUIECKOro

i hepeHIMpOBaHHUs; He IPOCTO HAMUCATDH "'3aKOH paclpeAeIeH s JUCKPETHON CITyJaifHON BeJIMIMHBI", a 1aTh ero (OPMYITHPOBKY
Y IIPUBECTH NPUMEPBL; HY)KHBI HE CI0Ba "MIIOTHOCTD pacnpereneHus”, a rpaduk 3ToH IIOTHOCTH pacIipeAeIeH .

BonpumHCTBO (OPMYI U MOHATHH KaXI0TO CIHCKA OyIyT Ba)KHEHIIMMHE U B MacIITa0ax BCETO Kypca, T.€. JOIDKHBI ObITh 3ay4YeHBI;
IIpU MOJTrOTOBKE K MIPAKTHYECKOMY (J1aOOPaTOPHOMY) 3aHSTUIO, OJHAKO, TAKOH LI -MaKCUMyM MOXKHO HE CTaBUTh,
OTPaHUYMBIINCE CBOOOJHON OPUEHTHPOBKON B COOCTBEHHBIX 3anucsx. [IpenonaBarens B HavYaje 3aHATHS IPOBEPSIET HATMYKE U
KayecTBO PACKPBITH COJIEPXKAHUS CITUCKa Yy Kaxaoro crynenra, npuuéM HA BCEX 3AHATUSAX 6e3 uckitodeHus, HaunHas ¢
HEePBOTo. DTO U MOHATHO: OTCYTCTBHE CIIUCKA MM ()OPMaNIbHAsSL €TO IepenucKka — rapantus Hed(h(HeKTUBHOM pabOThI CTyIEHTa Ha
3ansaTud. OTHOBPEMEHHO MIPOBEPSETCA PELICHUE JOMAIIHUX 3a/Ja4, KOTOPbIE JOJDKHBI OBbITh PACIIPENEICHBI 10 3aHATHIM U
akKypaTHO nponyMeposansl ¢ [IOJTHOM 3ATTMCHIO YCJIOBUI kax/0ii 3a1a4u B OTACTBHYIO TETPab IS JOMAIIHAX PaGoT.
JKaners BpeMs Ha EPEIUCKY YCIOBUI HE CIIEAYET: 3TO HE TOJIbKO JIeNaeT CTyJeHTa HE3aBUCUMBIM OT 3aJauHUKOB, KOTOPBIX B
HYKHBII1 MOMEHT — Ha KOHTPOJIbHOM, 3auéTe — He OKa)KEeTCs 0 PYKOM, HO ¥ IOMOTaeT B peIlIeHUH 3a/a4, 3aCTaBIIsAsA 3aMETUTh




KaKyl0-HHOY/b BXKHYIO “MeJIOYb” THIIAa OTCYTCTBUS HA4aJbHBIX MM KpaeBbIX yciaoBUil. Eciu nmpu BceM cTapaHuu pemurhb
JoMamiHue 3axaun He yaanocs, JOJIDKEH BbITh ITPEJIbSIBJIEH YEPHOBUK PEILLIEHU. He umerorue 6e3 yBaKUTETbHOIM
MIPUYMHBI CIIMCKA MOHATHH U HE MPUCTYIABIINE K PEIICHUIO JOMAIIHUX 33/1a4 OJIY4aloT HEYIOBJIETBOPUTEIILHYIO OLEHKY U
JOJDKHBI OyIyT SIBUTHCS Ha BBI3BIBHYIO KOHCYIbTanuio B yacel FIPC. PazymeeTcs, oHa OTKpBITa U IS BCEX JKENAIONIHX.

Takue KOHCYJIbTALUH ITPOBOJIATCS PETYIISAPHO ¢ yKa3aHUEM BPEMEHH B KaJleHIapHOM Iiane. O BeCKOW MPUYUHE MPECTOSIICH
HESIBKY CTYJICHT-33/I0JDKHUK 0053aH 3apaHee MpelylnpeluTh IperojaBarelis; He OrOBOPEHHas 3apaHee HesBKa 33/10JDKHUKA Ha
BbI3bIBHYIO KOHCYIbTanmio Bie4éT OBA3ATEJIBHOE JOBABOYHOE NHAUBUY AJIBHOE 3AJJAHUE — 3anaun,
pOpabOTKy KOHCIEKTa U ITp. SICHO, YTO NPH MOBTOPSIOLIMXCS HESIBKAX HA BBI3BIBHBIE KOHCYJIBTAIMH CTY/ICHT CTAaBUT ce0sl B OUCHb
CJIO’KHOE TIOJIOKEHHE.

Ecnu 3ansTre 6bu10 o JIOBBIM npuunHam npomnyiieHo, CIeayeT, epenncas y TOBApHUILESH KIIacCHBIC 3a/1a41 U
PA3OBPABIINCH B HUX, noAroToBUTH CIMCOK NOHSATHH, PEIINTH JJOMAIIHUE 337a4H U SIBUTHCS Ha OJIMDKAMIITYI0 KOHCYIbTALHUIO,
TZie IPernoiaBaTelib IPOBEPHUT KauecTBO paboThl. Eciy npuymHa MmpoIrycka yBaKUTENbHA, CIMCOK HaJIO0 JIMIIb [I0KA3aTh, a BOT €CIIH
HET — CJaTh, IPEIBAPUTEILHO 3ay4UB.

BHUMAHMUE! Tpomnyck (no iro60o# npuunHe!) GONBIIOro Yuciia 3aHATHI, a TeM 0oJiee HesIBKa Ha BBI3bIBHBIC KOHCYJIbTAIUU
03HAYAeT, YTO MPEMOAaBATEII0 NPUIETCS 3aTPATUTh Ha paboTy ¢ Bamu 3HaYMTEbHOE BpEeMs: IPOCMOTPETH MO KAXKIOH TeMe
HepenicaHHble KIaCCHBIE 3aa4H, POBEPHUTH WM MPUHSTH CIIHCKU MOHATHH, IPOBEPUTH PEIICHHE JOMALTHUX 1 JOTIOJTHUTEIbHBIX
3a1a4. Ecinu 370 MpoucXoauT B cepeiiHe ceMecTpa, TO BCE MOXKET OKOHYHMTHCS 0J1aronoIydHo — TYT YK jeio 3a Bamei
JO0OPOCOBECTHOCTHIO 1 CrIocOOHOCTSIMU. HO K KOHITy ceMecTpa He TIOMOKET M JOOPOCOBECTHOCTh MPOCTO IMOTOMY, 4TO Bam He
XBATHT BPEMEHH: B MEPBYIO 04Yepe/Ib Ha KOHCYIBTAIMSIX, 3aU€Te U Tp. MperoiaBarelb 0yaeT paboTaTh co CTyAeHTaMu 0e3
3a[J0OJDKEHHOCTH WJIM C MEHBIIIeH 3a0JDKeHHOCTRI0. Kak TopKo 3akoH4mmuch 3ausaTus, npenogasarens HE OBA3AH ¢ Bamu
paboTaTh; ¢ HUM HAJ0 JIOTOBAPUBATHCS O KaXKIOW BCTpEUe, UTO 3aBHCHUT HE TOJIBKO OT Barreit roTOBHOCTH, HO M €T0 JKeJaHus,
MHeHus o Bac, 3anstoctu u nip. 3-3A TTPOITYCKA BOJIBIIOI'O UNCJIA TIPAKTUYECKUX (JIABOPATOPHBIX) 3AHITHIA
TAKXE HECKOJIbKO CTYJEHTOB EXEI'OJHO OTUYUCJIAIOTCA N3 YHUBEPCUTETA.

3aMeqy, YTO IpHU MPOBEACHUU KOHTPOJIbHBIX pa60T 3(1)(1)6KTI/IBHO MOKHO HCIT0JI630BaTh ToIbk0o CBOU cnimcku HOHHTI/Iﬁ, KJIaCCHBIC
1 JOMallHUEC TETPaar C 3adad4aMu. 3agaun KOHTPOJIBHBIX HOH6I/IpaIOTCH OOHOTHUITHBIMH C PCIIABIIUMHUCA IOMa U B ayAUTOPHH, TaK
YTO HEKaYeCTBECHHOMU npopa60TK0171 CBOMX 3aITUCEH UJIN UX HEMOJHOTON Hepa)lHBLIIZ HaKakeT caM ceOs.

BHHUMAHMUE! 13 MHOTOIETHEr0 OIbITa YCHELTHOTO PelleHns yueOHbIX 3a/1au MHOIO U3BJICUEHBI JIUIIb 3 YHUBEPCAIbHBIX UCTHHBI
JUISL TeX, KTO Takoke XOTel ObI HAyIHUThCS PeIIaTh yIeOHBIE 3aJauH.

a) 3HAU TEOPUIO U, TTTABHOE, ®OPMYVYIJIbI (nnu xoTs ObI 3Hal, e 3TH GopMyIisl HaiiTh). Eciu B 3a1ade uaér peus o
KacaTeJbHON U HOpMaJIM K KPUBOH, a Thl HE 3HACIlIb, YTO 3TO TAKOE U HE IIOMHUIIb FEOMETPUUYECKUI CMBICI IPOU3BOAHON — AEI0
0e3HaIe)KHO, T.K. THI JaXKe HE 3HACIIb, TJIe M YTO UCKaTh. Ho eciiu u 3Haemh, Hy)KHa ONITUMANbHAS CTpaTerus pemeHus. [loatomy

6) PEIIIAI C KOHIIA. DT0 3HAYNT: BHUMATEIHHO MPOYUTAB YCIIOBHS, CJIEJIaB UX MOJIHYI0 MAaTeMaTHUYECKYIO 3aMUCh (HE YITycKas
HU OJTHOH «MEJIOUI THIIA ITPEAEIOB HHTETpUpOBaHus, TuddepeHnnanos, mpaBmIbHEIX 0003HaUSHHUH TS BCeX BEJIMYHH, 3aIIHCH
YUCIIOBBIX 3HAUYEHUH B OJJHON CHCTEME U TIp.), OTIPEAEIIH, YTO HA/I0 HAWTH — U ¢ yaeroMm ycioBuit 3agaqu [IOJIBEPU ®OPMVIJIY,
KYIA BXOOUT NCKOMAS BEJIMUNHA. [IpaBuibHO NOCTaBJICHHBIH BONIPOC — IOJIOBUHA pellieHHs. B nmpocTeimumx 3agauax
HyXHa Bcero ojHa Gopmyra, B 6oJiee CI0XKHBIX — PsII B3aUMOCBSI3aHHBIX. BBIOOD 3THX opMys — 1er10 TBopueckoe, Tpedyromee
HE TOJBbKO 3HaHUH, HO U onbITa. [losTOMy

B) PEIII1 MHOI'O 3AIAY. Ecivt TBI B CBOE KU3HU PEIIMII BCETO 2 MaTeMaTHIECKHE 3a/1a4H, TO 3-10 CKOpee BCEr0 He PEIlHIIIb;
ecin 2002, To 2003-r0 ckopee Bcero pemuinb. Jlydine pemarb caMoMy — XOpPOIIO 3alIOMHHAETCS, CIOCOOCTBYET CaMOYBaXKCHHUIO U
YCBOGHUIO TEOPETUIECKOT0 MaTepraia; HO FTOAUTCS peleHNe MPernoiaBaTelis, TOBapHIIa, U3 KHIDKKA — JIMIIb ObI perIeHne
3arOMHUIIOCH. [Ipu peleHnn oJMMIHaIHBIX 3a1a4 OYE€Hb YaCTO HYXKHO 3HATh KaKOW-TO CHELHAIBHBIN PHEM, cpa3y BUIETh, HA
KaKyIo TeOpeMy WITH 3aKOH JIaHHAs 3aada.

K COXKaJICHUIO, OTU UCTUHBI HEITPUT'OAHBI ITPU PCIICHUHN 3a1a4 HaYYHbIX (HG TOBOPA YK€ O )KHTeﬁCKHX)Z 34€Ch Yall€ BCETo
HCU3BECTHO HE TOJIBKO KaK pe€liaTb, HO U YTO UCKaTh, KAKOBBI HCXOQHBIC JaHHBIC, ITIOJIHBI JIX OHU, HCAOCTATOYHBI NI HM30BITOYHEL...

ITo uroram 3aHATHH Ha 3a4eT (IK3aMEH) BHIHOCSTCS 2 OLICHKHU: 38 YMEHUE PelIaTh 3a1a4 (110 UTOraM KOHTPOJIBHBIX U PEIICHUIO
JOMAIIHUX 3aJa4) U 3a 100pOCOBECTHOCTb (CBOEBPEMEHHOCTh U KAUECTBO PabOThI CO CHMCKAMHU, IIPOILYCKU 3aHATHH U T.1.).

BHUMAHMUE! Ilpaktuueckue (1abopaTOpHbIE) 3aHATHS 3aUTEHbI, €CIIU: a) €CTh ITOJIHbIE CIIUCKU TIOHATHH 110 BceM TeMam, 0)
pelIeHBI BCe AOMAITHHUE 33/1a4H, B) BOCCTAHOBJICHBI BCE MPOITYILEHHBIC 3aHATHS U CIIAHBI 33JI0JDKEHHOCTH, T') 3a4TECHBI BCE
KOHTPOJIbHBIE Pa0OThI M MHAWBUAYAIBHBIC 38 JaHHS.

3. UIBYYEHUE TEOPETUYECKOI'O MATEPUAJIA

IIpakTHdeckue yMEHHs 1 HABBIKK MOTYT OBITh ITOJy4YECHBI TOJBKO Ha MPOYHON 0a3e 3HaHWH, TPHUOOPETEHHBIX IPH U3YUYCHUH
Teopernyeckoro Matepuaia. Ho B ocHoBe 3Hanmit 006s13aTenbHO sexut npouecc SAIIOMMUHAHNM A, 3AYUNBAHUMA.
JleiicTBUTENBHO, TI00ast 001aCTh YEIOBEYECKUX 3HAHUI — MaTeMaTHKa, HU3HKa, IeJlaroruKa, MeJMIMHA — OIHUPACTCS Ha
omnpeenéHHbIi Habop nmoHsTHi ('Mpou3BoIHas — 3T0...", "Mefaroruka — 370...", "3IeKTpudecKkuii TOk — 370..."), PaKToB U

apneuuii ("Ronra puanaer p Kacnuiickoe mone'" "anumoumennorie 2angniy arrankupanTed' "menpriv mnuRparkom 2a00nepauug




Ju3eHTepueil sBisercs..."), 3aKOHOB, TEOPEM U 3aKOHOMepHOCTeH ("3apsi B 3aMKHYTOH cucTeMe coxpaHsercs”, "KBaapar
THIIOTEHY3bI paBEH CyMME KBaJIpaToB KaTeToB", "MPpUEM aclMpHHA CIIOCOOCTBYET CHHIKEHUIO TeMIIepaTypbl 0OJIBLHOT0"), UCIIONIB3YET
coOcTBeHHbIE IpauuecKre U CUMBOJIBHBIE CPEACTBA (UEPTEXU, KapThl, (POPMYJIbL, CXEMBI); U BCE 3TO HAO 3ay4UTh, 3aIIOMHUTb,
y3HATh KeNaloIeMy U3yIUTh TaHHYI0 HayKy. He Hago myTtaTs 3yOp&xXKy M 3ay4rBaHKeE: B IEPBOM CIIydae CMBICI 3aIlIOMUHAEMOTO
HEU3BECTEH, KaK B I€TCKOM cuntanke "DHebOeHepaba...", Tak 4To 3aydunBaHue TeopeMsl [Tudaropa He 6yner 3yOpéxkoi, eciu
OCMBICIICHBI U 3ay4eHBI MOHATHS "TPSIMOYTOIBHBINA TpeyroapHuK", "kateT", "runorenysa", "kBagpar", "cymma". Bompoc o
HOHMMAaHUH, OCMBICIMBAaHUU MaTepUalla JOCTaTOUHO CJI0XKEH, YTOObI Ha HEM 3/1€Ch OCTAHABIMBAThLCS; BaXHO, UTO IPOPabOTKa,
OCMBICIIMIBaHHE, TOHNMAaHKE HOBOTO OIIMPAeTcs Ha y)Ke 3ayudeHHOEe, YCBOGHHOe 3HaHue. He u3ydaBimeMy aHTIIMICKUI A3BIK (paza
"A¥ criuK pamiH" Tak jKe HENOHATHA, KaK He U3y4aBIIeMy MaTeMaTHKy — "MOJyJIb CMEIIAaHHOTO MPOU3BEACHUS TPEX BEKTOPOB
YHCIIEHHO PaBeH 3HAYCHUIO 00beMa napajuieNienuiea, IoOCTPOSHHOTO Ha 9THX BeKkTopax". OYeHp 4acTo CTYAEHT 3asBIISET, YTO OH
co mkoasl HE IIOHMMAET mareMaTuky, a Ha aene okasbiaercs, uTo oH e€ HE 3HAET; He HOMHUT (W1X IOMHUT IPUMEPHO), YTO
TaKoe apryMeHT, QYHKUUS, Ipesiell; He 3ay4drl, KAKUMU OyKBaMH 0003HAYalOTCsI 3TH BEIMYMHBI U KaK 3TH OyKBBI MULIYTCS U
yuratorcs. U ecnu B nanubiii Moment cryaent HE ITIOMHUT, yto Takoe nepBooOpasHas win auddepeHiman, To NpudéM 3/1ech
nonumanue? MATEMATUKY HAJIO YUUTH HANU3YCTb, kak MHOCTpaHHBIH S3BIK: 110 IECSITh NOHATHH, popMy, 0003HaYCHU I
KaKIbIN JI€HB, 10 HECKOJIBKO pa3, II0Ka He 3allOMHUIIL — U yepe3 roa-asa PEI'YJISIPHBIX 3AHSTUN 3aroBopuis. YYEBA T10
HACTOSIILEMY — ATO TSDKEJIBINA TPY I, 1 Hidero He K0GBIOTCS Te, KTO MedTaeT "MOHMIMATD" MaTeMaTHKy 0e3 €KeTHEBHOTO
Tpyaa no e€ MI3YUEHUIO. KopeHb ydeHus ropek, HO IJI0ABI €ro (110Ka XOTs OBl B BUJIE 3aCIIyKCHHOH MATEPKU Ha SK3aMEHE)
CIIaJIKH.

"Ho 3T0 crombKO K€ HaIo 3ay4nBarTh, y HAC He oAHa Bama nucrmmimHa!" — ckaxyT UHbIE CTYACHTHI. Jl0JIs HCTHHBI 3/1€Ch €CTh,
MO3TOMY B YHHUBEPCHTETE U CYIIECTBYIOT IIPETIOIABATEIIM: OHU B COOTBETCTBUH C IPOTrpaMMaMHU OTOUPAIOT MaTE€pUall ¥ OPraHU3yIoT
U3YUeHHe, BBLICIS BaKHelilIee, OMOTas i KOHTpoIupys. OIBITHBIH HpenogasaTens 3uaer, uto BAJXXHEMIINX nowstuii,
(hopmy, SIBJICHHI, 3aKOHOB, OIIBITOB, CXeM, Ipa)UKOB, KOHCTAHT 32 CEMECTpP COOOIIAETCS CTYJJEHTaM COTHH JIBE-TPH, U 3ayYHUTh UX
10 CHJIaM JIaKe TOMY, KTO HUYero He IOMHHT (HEBEPOSITHBIN ClTydaii!) co MIKOIbI — ObUTO OBl JKeaHue. PelenT mpocT: 3aIuiiy 3TO
Ba)KHEHIIee HECKOJIBKO pa3 (MOTOpHAs MaMATh caMasi IPOYHAsi — KTO HAY4HJICS €37JUTh Ha BEJIOCHIIE/IC, €3IUT BCIO )KU3HB);
MIPOTOBOPH BCIIYX U MOCIYIIAH ToOBapHINa (MCIIOJIB3YH CIIYXOBYIO AMSATH), TIOAYSPKHU KPACHOH MacToil, 00Ben paMOYKON 1
BHUMATEJILHO PACCMOTPH (3pUTENIbHAS MTaMATh caMasi EMKasi — TOBOPST JKe, YTO JIy4lle OJUH pa3 YBUAETh, YEM CTO pa3 YCIBIIIATB).
Jnst obrerdeHus CTyIeHIeCKOro Tpyia Bc€ BakHelIIee, 9To TpeOyeT 3ayInBaHusl HAau3yCTh, BRIEISIETCS IPETojaBaTeieM B X01e
YTEHUS JICKIIUU B PAMKY.

OpHako OyayiieMy CHEIHaIUCTy MaJlo 3HATh MPEIMET, HaJI0 ellé YMETb ero u3jaratrb, 00bsICHATH JPYTrUM, KOO Cpeau Jronei
JKUBEM, 3a4aCTyI0 — MEHEE OIBITHBIX. B 00IIEM-TO 3TO HCKYCCTBO, KOTOPHIM OBJIA/ICBAIOT BCIO JKM3HB, cIuiaB 3HaHui u OTTbITA
yenoBeKa (HeZapoM CO BpEMEHEM CIIEIHAINCTy HAUMHAIOT TIIATHTh Oosibie). Ho B OCHOBE JIEKUT, HA MO# B3IIsi, IPHOOpEeTaeMoe
TP U3YyYCHUH U B XOJi¢ pabOThl YMEHHUE BUICTh U U3narath cBoi npeaMeT kak CUCTEMY 3Hanuii, a He HaOOp OTAEIBHBIX
3ayueHHbIX (axToB. st aroro Hano [IOMHUTD He Tonbko camu pakThl, HO U CBS3M MEXKY HUMH, X TOCIIEI0BATEIBHOCTh BO
BPEMEHH, CTETIIeHb BYKHOCTH U CIIOKHOCTH ISl BOCIIPUSITHS, UCIIOIB30BaHUE B TABHEHIIEM Kypce, HE0OX0AUMOCTh CBOOOIHOTO
BJIaACHHUS, CUITY SMOIIMOHAJIBHOTI'O BOSZ[CP’ICTBI/IS{ U T.A U T.II. BpeMﬂ Ha U3JIOXKCHUE MaTepuralia, Kak U BpEMs OTBETA HIKOJIbHHUKA WU
CTYZAEHTa, BCETIa OTPaHUYECHO; 3HAYMUT, HAJJ0 IOMHHUTH U paclpe/ielieHHe BPEMEHH ¢ Y4ETOM BO3MOXKHBIX BOIIPOCOB, Jia €Ilé U YMETh
Ha Xo4y NepecTpanBaThCs B ClIy4a€ KaKUX-TO HETIPCABUACHHBIX O6CTO$ITCJ]I)CTB (norac CBCT; HC MOJYy4YNJIaCh AEMOHCTpALUs, Ha
KOTOPYIO OIIMPAJIOCh U3JI0’KEHHE HOBOTO MaTepHaa, 1 p.). Kaxplii 13 Hac MOMHUT CO BpeMEH HIKOJIbI MOJIOJIBIX YUUTEIeH Win
MPaKTUKAaHTOB, KOTOPHIC HETIOHATHO O6’I)$[CH$I}OT, TMOCTOSHHO 3arjiiabiBasi B TCTPaaKy, a TO U YMUTasd 110 Heﬁ; KOTOPBIC TUXO U
HEBHSATHO I'OBOPAT U MEJIKO IMUIIYT Ha JOCKE; Y KOTOPBIX MOCTOSAHHO HC XBATA€T BPEMCHHU U YPOK 3aKaHYUBACTCA (bpasoi/i
"OcTranpHoe MOCMOTPHTE JOMa caMH Mo y4eOHHUKY". Bcé aTo eme npungrcs uenpitaTh Ha cede TOUTH KaKIAOMY CTYISHTY B X0
MPaKTUKY; a TIOKa HH CJIOBA HE TOBOPUIIOCH 00 YMEHHH BJIIETh COOO0il B IPUCYTCTBUU HA YPOKE MPOBEPSIFOLIETO, BUIETH IO
peaKuyy ayAuTOPUH CTENICHb 3aMHTEPECOBAHHOCTH U IOHUMAaHUS, HE TOBOPMIJIOCH 00 HCKYCCTBE MHTEPECHO MPETIOAHECTH CaMbli
"cyxoi" mMarepuan u o npodiiemMe mpodiIeM — YMEHHH MOAepKaTh AucuuIuimHy Ha ypoke. YMEHUE — 3TO 3HAHUE B
JIEVICTBUU. 3HauuT, €cu X0uellh yMeTh H3IaraTh MaTepHal, HyKHO MOCTOSHHO MPOGOBATH 3TO Je/1aTh, HCIIONB30BaTh MO0
BO3MOXHOCTB: JIJIsl CaMOTro ce0si, BCIIyX WM Ha Oymare; JJisi TOBapHILEei Ha Bedepe, COOpaHNK, B KOMHATE OOILEKUTHS, TIepeT
3aHATHEM; IS TIPETIoIaBaTelis Ha MPaKTHYECKUX (J1a00paTOpHBIX) 3aHATHIX, B XOE TEOPETUUECKOTO COOeceJOBaHus, Ha
KOJUTOKBUYME HMJIH SK3aMeHe. M0)KHO MPOIOJKUThH aHAJIOTHIO C U3yYSHUEM MHOCTPAaHHOTO SI3bIKa: MaJIo 3alIOMHHTh, KaK MUIIYTCS,
YHUTAIOTCS U TIPOU3HOCATCS CJI0BA; HY)KHO €Ilé 3HAaTh IMPaBUJIa 3TOTO A3bIKa U 0043aTENIbHO B HEM IPAKTHKOBATHCS, UCIIONb3Ys
M00yI0 BO3MOXKHOCTB. JINIIb Torga OyIyT MOHATHBEI BOIPOCH! MPENOAaBaTesst U B OTBET HE BHITOBOPSTCS HCKOBEPKAHHBIE (pa3bl
"Meron 'aycca — 310 Korpa...", "MaTpuia — 3To coBoKynHocTh 1aHHbIX" win "[Ipumensiem noacranoBky YeoOblmena'.

KcraTu, aHanorus ¢ ”HOCTpaHHBIM S3bIKOM UMEET U IPSMON CMBICIT: B MAaTEMaTHKE MHOKECTBO ITOHATUH 0003HaYaeTcsi CIOBaMU
WHOCTPaHHBIX S3bIKOB, B OCHOBHOM JIATHHCKOTO U TpedyecKoro. JleTepMrHaHT, cUcTeMa, TUBEPTEHIIHSI, POTOP, BEKTOP, MATPHIIA,
HMHTETpaJl, CyMMa H JIp. — HaM UX IPUXOIUTCS 3ay4NBaTh, a UTAJIBSHILYy WY aHIJIMYAHUHY OHU 3HAKOMBI C JIETCTBA KaK CJI0Ba
ponHoro s3bika. To ke ¢ 0003HaUECHUSAMU: Bce 0€3 UCKITFOUCHHUS MaTeMaTHYECKHUE BEIMYNHBI UIMEIOT MEPY, STAJIOH JIJIsl CPABHEHMUS,
€IMHUILY U3MEPEHUs (B ATOM 3aciIyra MHOTUX IOKOJIEHHI MaTeMaTHKoB; a MoxeT Ju Menunuia UI3MEPUTD tsokects 6oses3nu,
MeIarornka — CTENeHb MACTEPCTBA YUHUTENS, & ICUXOJIOTHS — CHITY SMOLUi?), TpeOys KaKOi-TO OYKBBI JJIsi OMMCAHUS KOJINYECTBA
K101 Takol BeMTMYMHBI. DTN OYKBBI 3aMMCTBOBAHBI B OCHOBHOM W3 JIATBIHM — SI3bIKa MEXKYHAPOIHOTO OOIEHHS YUEHBIX B ITOPY
CTaHOBJICHHUS MaTEMaTHKH KaK Hayku. MareMaTHKaMm eié HU4ero, a KaKOBO MEIMKaM MJIM OMOJIoTaM — 3ay4HBaTh HA3BaHUS BCEX
Oomne3Hel, KOCTel, MBI, JIEKapCTB, PACTCHUH, HACEKOMBIX Ha JIaThiHU? BoT re 3yopéxkal

HTak, BaXXHBIM KOMIIOHEHTOM PO eCcCHOHAIN3MA CTIEHAINCTa (& TeM OoJiee, pOJUTENS WK YIUTEIs1) SBISETCS, KPOME OTIMIHOTO
BJIaJicHUs (PaKTHYECKUM MaTEpHaIoM, yMEHHE 0TOOpaTh IaHHbIE JJIi KOHKPETHOTO pa3roBopa, Oeceibl, paciojiokHUTh BCE B HY)KHOM
TI0CJIeI0BATENILHOCTH, BBIJICIUTH BaXKHEHIIEe, pacpeienTh BpeMs 1 np. Bc€ 3To HeoOxoanmo caenats 10 pa3roBopa u, B ujeaie,
3aIllOMHUTB, YTO HAUHETCS OHA ¢ onpoca Banu u Camm, 3atem Bans pemaer qoManiaioro 3agady, ¥ Ha IMSTHAAIATOW MUHYTE




o0bsicHeHHe TeMbl "' eoMeTpuUecKue IPUIIOKEHUS ONIPEAEIEHHOr0 UHTerpana” Halo HayaTh He C IIOBTOPEHUS ONPEEIeH s TaKOro
MHTErpaia, a ¢ MpochObl MPEACTABUTH ceOe KU3Hb 0€3 pacueToB IUIOLIA/ICH, paOOThI, CHII, TEXHUYECKUX noTpedHocTei. Ha
IIPAaKTHUKE TaK HE I0JIy4aeTcss — CIUIIKOM MHOI'0O€ HaJlo 3allOMUHATh, 103TOMY Bee neparory nuuryt ITAHBI 3AHATHUMA, rae
0TOOpaHHBII MaTepual PacloIOKeH B IOJDKHOH HOCIEeI0BAaTENEHOCTH M IPUMEPHO paciipeieNiéH 0 BpEMEHH, I/1e BBIIEICHBI
(hopMyIIbI U OHATHSA I 3aIIUCH 00y4aeMbIMU, TJi€ ClIeJIaHbl KAaKUe-TO BaXKHbIE JUIS yuuTess noMeTku. CTyieHTaM Ha IPaKTUKe U
HaunHatonuM yuurtensMm 3AIIPEIEHO Bectu ypoku, He uMest IpeBapUTENGHO COCTABICHHBIX IUIAHOB, T.K. UX HAIHYHEe — BCE XKe
TapaHTHsl, XOTS U HEINOJHAsl, HOATOTOBKY K 3aHATHUIO. II11aH He TOJIBKO OPraHu3yeT CaMOro YYUTells, pasrpyxkKaeT ero HaMsirhb,
M03BOJIAET HAKaIUIMBaTh MaTepHall U Yepe3 rojl He HAYMHATh MOJrOTOBKY K 3aHATHIO C HYJIS, HO U CIIyXKHT MOIIHON
IICUXOJIOTMYECKOH MOJAEPKKOM B X0JIe U3JI0KEHHUS HOBOM TEMBI; €CIIM UTO-TO 3a0bL1, HAILyTall, HE CXOIUTCS OTBET B 3a/1aUe —
MOKHO 3aIJISTHYTh B IUTaH. [IpaBja, 171 HAaUMHAIONMINX 3/1eCh KPOETCsI ONTACHOCTh YPE3MEPHOI MPUBI3aHHOCTH K IUIAHY, OOSI3Hb
OTOPBAaThCA OT HETO; a caMble HeyMelble WK JeHuBble npocTo-Hanpocto YUTAIOT 3anucu BeayX (pedb He UIET, KOHEYHO, O
KaKOH- TO Hy)KHOH IIUTaTe WX OTPBIBKE Mpomn3BeaeHus). Kpome Toro, moaroroBka KayecTBEHHOTO [UIaHAa — OTOOP M 3alHCh
MaTrepuaa, 3allOMIHaHHE BCETO BaXKHOT'0, IIPOPEIIUBAHUE 3a/1a4, IIOATOTOBKA SKCIIEpUMEHTa — TpeOyeT IoHavaly 60JIbIIOro
BPEMEHH, TaK 4TO MepBbIe ABa-TPU roJa paboTel O4eHb TPYIHBI, JaKe €CIIH 3a0bITh MPOOIEeMBI HEYMEHHUS OAEPKaTh AUCIUILIHHY,
BECTU KJIACCHOE PYKOBOJACTBO, FOBOPUTH C POAUTEISIMHU, ObITh TOUHBIM M 00SI3aTEIBHBIM, IPOOIEMBI BXOXKICHUS B KOJUIEKTUB,
ObBITOBBIE, CEMEHHbIE U IIp. U Ip. Beb mIaHbI-TO Hy>KHBI K KaKI0MY YPOKy! SICHO, 4TO YMEHHIO COCTaBIISATh TaKHE IUTAHBI TAKKe
HaJI0 THIATEIbHO YUUTh B YHUBEPCUTETE.

ITosTOMy B IpeyIOAKEHHOM Kypce U3yueHHe TeopeTHIecKoro MaTepuana ctpoutcs Ha 6ase [INTJAHOB OTBETOB
(TAMJIKECTOB), Kyzia B CKATOM BHJIE BXOJUT MAaTEPHAI JICKIHIT B HY/KHOH ITOCICI0BATEIPHOCTH, IPHYEM BOKHEHIINE TOHSTHS,
(hopMyIIbI, TEOPEMBI U IIP., KOTOPBIE CIIEIyeT 3ay4UTh HAaU3yCTh, JIUIIb YIIOMUHAIOTCS, @ BOT BECh BCIIOMOIaTeIbHBIN MaTepual
(MaTeMaTH4eCKHe BBIKIIAKH, CXEMBbI, PUCYHKH ) IPUBOIUTCS OoJiee moapoOHo. JaimKecThl COOHMPAIOTCs CTYACHTOM
CaMOCTOATENBHO T0CIIe Pa3bICHEHNH IpenogaBaTelst B Hadane Kypca. Ot crygenta tpedyercs IIOATOTOBUTHCS K UX
HCTIOJIB30OBAHUIO TP OTBETE; nepenucats miian 0TBeTa Ha OTAEIBHBIN JINCTOK JKENAaTeNbHO (BKITIOYAeTCs MaMsTh!), HO He
o0s13aTenbHO. I10AroTOBKa 03HAYAET HE TOJIBKO 3ayYUBAHUE BCETO, YTO HAJ0 3ay4UTh, HO U TOTOBHOCTb Pa3BEPHYTH JalIKECT B
BHJE TIOPOOHOTO ¥ TIOTHOTO OTBETA, PACKPHITh MATEMaTHYECKHE CBSA3H B IPOMEKYTOTHBIX BEIKIIATKAX, YKA3aTh CMBICI KaXKIOTO
3HauKa, OyKBBI, PUCYHKA, BEPHO Ha3BaTh Bce OYKBHI U T.J. ITaH oTBeTa — He 10TMa, a PyKOBOACTBO K JeicTButo. Jla, cienoBanue
IUIaHY HaBsI3bIBACT CTYAEHTY ONpPeeIEHHYIO JOTUKY OTBETA, 32 KOTOPOU CTOAT UCKYCCTBO H OIBIT CHEHUAINCTA (YUTA — Y4UuTessd
wiy poautens). Ho MOJKHO OAroTOBUTE CBOM IIaH, CIE€A0BATh CBOEH JIOTUKE WU JIOTUKE yueOHUKA — JIMIIb Obl IUIAH BKJIIOYAI
BeCch MaTepHa Aaikecta. [laiiixkecT — y3aKoOHEHHas IOJCKa3Ka, I7ie MaTepHual [esoil JeKIUH 3aHUMAaeT MOJICTPaHUIb], TaK YTO
cBOOOIHOE BIIAJICHUE JAHIKECTOM — YK€ XOPOIIHii Ipi3HaK. JlaimKecT orpaHNINBaeT U TpeOOBaHMS MPENoaBaTels: 3a PAMKI
IUIaHA OTBETA €0 BOIIPOCHI BBIXOJUTh HE JIOJKHBL.

UacTtp MaTepuana Hy)KHO H3YIHTh CAMOCTOSITENIEHO, YTO TPEAIoaraeT MoAroToBKy cBoero rrana orsera. BHUMAHUE! Oto
nomxeH 01T IINTAH, A HE TEKCT oTBeTa, KOTOpBIH IPOCTO 3a4UTHIBACTCS. UTeHHE 3ar0TOBIEHHOTO 10Ma TEKCTa COBEPILIEHHO
Hegomyctumo! Taxas Gpopma paboTsI ¢ yueOHNKOM BO3MOKHA IIPH NIEPBOi MpopaboTKe MaTepuana Iist ceds, HO H3JI0KEHHE eTo
OLICHUBAIOLIIEMY OTBET NIPENOaBaTeNIo TpeOyeT ropasno 6oee IIOTHOM CBEPTKHU HHPOPMALUU B TAMSATH.

Cocrasinenue 1 mpopadoTKa INIAHOB OTBETA HE TOJIBKO FOTOBAT CTYJCHTA K OynyIell mpodeccroHanbHOM AESTENBHOCTH, HO U
pasrpyXkaroT €ro naMATh 3a CYET BCIIOMOIaTEIbHOIO MaTepHaa, IPOMEKYyTOYHbIX MATEMAaTHYECKUX BBIKIAIO0K U IIp.,
KOHIICHTPHUPYsl BHUMaHUE Ha OCHOBHOM. Jlali/PKecThl ONpeessiioT TOT 00bEM OTBETa, KOTOPOTO OXKHUAET IIPEHOAaBaTellb, IPUIEM
OH BIIpaBe TPpeOoBaTh ITyOOKOT0 YCBOCHNUS BCEr0 MaTepHala AaipKecTa (B TOM 9HCIe W BEIBOIA (POPMYII, T.K. 3aTIOMHHATH BEIBOJ
He HaJ0). PazymeeTcs, CTyI€HT MOXKET UCIIOIb30BaTh JIIOOOH IOMOIHUTENBHBIHN K AaiiJUkecTy MaTepuai.

SIcHO, YTO HETIONHBIN UM HEKAYEeCTBEHHO NPOPAOOTaHHbIN IIJIaH OTBETAa FAPAHTUPYET CHIDKEHUE OLICHKU. DTO CIeLyeT U3 TeX
TIPOCTBIX COOOPaKEHHUH, ITO KaXIbIH JalKeCT BKIOYAaeT MaTepral IPIMEPHO OAHOM JICKIHH, T.€. Ha IOATOTOBKY M IPOpabOTKY
€ro HaJio 3aTPaTUTh 2-3 yaca — TPy HEMaJblii U HEIPOCTOH, TpeOyIomuil NCIIOIb30BaHUS BCEX BUOB NAMSTH, U3y4eHHS
KOHCTICKTA JIEKIHil U y4eOHUKOB, AOMONHUTENFHOH INTepaTyphl. M eciu 3THX 9acoB MHTEHCHUBHOM PabOTH! HE OBLIO, HaimKecT
HPUHECET MaJIo Monb3bl. KauecTBO moAroToBKy, T.€. yMeHHe cB00OHO U nmpaBuiIbHO roBoputh Ha MATEMATUYECKOM SI3BIKE,
OyJeT mpOBEPSATHCA B X0JI€ TEOPETHIECKOTO coOece0BaHNs B KaOWHeTe, Ha KOJUIOKBHyMax U Ha 3adere (IK3aMeHe).

DaxkTU4YEeCKUi MaTepuall IjIsl YacTH JaiiJKeCTOB He YacTCs HAalTH B yueOHUKaX MO TOH MPOCTOM NMPUYMHE, YTO OH Tyza elé He
ycIIes monacTb. JTO TakXkKe OfHA U3 MPOoOJIeM NMpenoAaBaHus, 0cOOCHHO OCTpas 3-3a OBICTPOTrO Pa3BUTHS COBPEMEHHOM HAYKH:
4acTh 3HAHUH MOCTOSIHHO MPUXOAMUTCS OOHOBIIATH U MOMONHATE. [IpencTaBuTessiM MaTeMaTHKU U €CTECTBEHHBIX JUCLUTUTUH —
(uzukam, XMMUKaM, OH0JIOTaM — B CPAaBHEHHUH C TPETIOAABATENIMH OOIIECTBEHHBIX U TYMaHUTAPHBIX AUCIUITIIMH TPUXOIUTCS
paboTaTh ropazjo MEeHbIIIE, T.K. OCHOBHAs YacTh MX TEOPETHYECKOT0 Oaraka He ycTapeeT HUKOI'/Ia: IT0Ka CYIECTBYET Halla
Bcenennas, B Heli OynyT BepHbI TeopeMa Jlarpanixka, 3akoHsl HproTOHa, ieproandeckas cucrema MeHzieneeBa, ypaBHEHHs
MakcBeruta ¥ 3aKOHBI HacaeCTBEeHHOCTH. [loMoub B 0OHOBJICHNH 3HAHUI ITPU3BAHbBI HAYYHO-TIOMYJISIpHbIE KypHaNbl «KBaHTY,
«Hayxka n xu3Hb», «TexHuka — MOIOAEXNY, «3HaHUE — CHIIa», «B Mupe Hayku» 1 Ipyrue, onepaTUBHO MyOnuKyomue
“HGOPMALIMIO O HOBEHIINX TOCTH)KEHHUSX HAYKH U TeXHUKU. K cojkaneHuro, mpakTHKa IM0Ka3bIBaeT, YTO MHOTHE HAIllK CTYAECHTHI 1
HE 10JI03PEBAIOT O CYLIECTBOBAHNUY TAKUX ’KYPHAJIOB, HE TOBOPs YK€ O PETYJIsIpHOM UX uTeHUU. OHU elé He 3HAIOT, YTO
JIOCTAaTOYHO MPENOaBaTelI0 HECKOJIBKO pa3 He OTBETHTh HA BONPOCHI JIFOOO3HATEIbHBIX YIEHUKOB O KPUBU3HE ITPOCTPAHCTBA,
BO3MOJKHOCTH JIeJICHHSI Ha HOJIb, JOTUUECKUX HapaJoKcax U copu3Max WIM BOZMOXKHOCTH ITyTEIIECTBUS BO BPEMEHH € TIOMOIIBIO
TYHHEJIEH B IPOCTPAHCTBE — U ¢ MeUTOH 00 aBTOpHUTETE MPUAETCS HAZONIT0, €CIIM HE HAaBCET/1a, IIPOCTHTHCS.

Wrak, npu u3yd4eHnH TEOPETUIECKOTO MaTepHasa AeUCTBYH Tak.

a) Cepbé3no Hactpotics Ha SAYUMBAHUE Baxweiiero Matepuana, BbIICJICHHOTO MpEroiaBareieM Ha Jiekuusix. Vcnonbsyit Bce




BUJIbI IaMSATU, HE 3a0bIBasi [NIaBHOT'O: IOBTOPEHNUE — MaTh YYEHUs], a peryisipHyto padoty (o 10 nonsrtuii u popmyn KAX/IbIN
JIeHb) HE 3aMEHNT HUKAKOH IITYypM Tepesl 9K3aMEHOM.

6) Yuucek rooputs Ha [IPABUJIBHOM MaTeMaTHueCcKOM sI3bIKE. 3ay4r, KaKUMH OYKBaMH 0003HAYarOTCS BEJIMYMHBI B Kypce, Kak
5T OYKBBI IUIIYTCS U YuTaroTcs. [IpaBuibHO nponsHocu GpaMminu yaeHsix. He 3a0bIBail e JMHUIBI BCEX BEJTMYMH, 3HAUSHUS psilia
KOHCTaHT.

B) Yuuck T[PAMOTHO wu3narats Matepuas. OCHOBHOE OpYXKHE YelOBeKa — CJIOBO. A MHOTO JIU MIPUXOUTCSI IKOJIBHUKY TOBOPUTD
Ha ypokax? Ilo mogcueram B. @. lllaTanoBa — B my4miem cirydae 2 MHHYTHI B IeHb. M BOT 3TOT «MOTYaTUBBII» MIKOIBHUK
MOCTYMAET B YHUBEPCHUTET. 3/1€Ch BO3MOXHOCTEH MOXKET OBITh €Ille MEHbIIIe — JICKIIUH, IPAKTUYSCKUE U JIJAOOPaTOPHBIC 3aHATHS
MOTYT OBITh OPTaHU30BaHbI TAK (XOTS 3TO, HA MOM B3IJIsI/I, HEBEPHO), UTO 32 CEMECTP CTYACHT BOOOIIE HH pa3y HE Mmodeceyer ¢
npernojaBaresieM. A Kak Takoil 4elloBeK OyaeT paboTaTh B LIKOJIE WM By3e, 1a ¥ BOOOIIEe cpeu JroieH, cede mogo0Hsix? [ToaTomy
TIOCTOSIHHO YHUTail TUTepaTypy U KOHCICKTHI JICKIMH (MHOTO YHUTAIOIINE JTIOIM HEe TIOMHSAT MPABHJI POJHOTO S3bIKa, HO MPABHIBHO
TOBODSIT U IHIIIYT); BHUMATENIbHO CIyIIai peds MperogaBaTese, CTapasch He IPOITYCTUTD HU €IMHOTO 3aHATHS; CIYIIAil OTBETHI
TOBapUILEH U 3aMIOMHHAN MX OIIHOKH — HO CaMOe TJIaBHOE, UCHONB3YH JII0OYI0 BO3MOXKHOCTh MMOTPEHUPOBATHCS B H3JI0KESHUU
Mmatepuaia Ha IPC, KOHCYJIbTaluy, PaKTHYECKOM (J1a00opaTopHOM) 3aHATHH, B TJaDOpATOPUH, HA KOJUIOKBHYME, JIJIsl COCE/Ia IO
OO0IIeKHUTHIO, TIEPE] 3ePKAJIOM U T.J U T.II.

r) Pabotaii PET'YJISIPHO. Ilepen HOBOM JIeKITUEH MPOCMOTPH MaTepHail MPeIbIAYILEi; cpa3y BbIICHH BCE HEMOHATHOE HA
KOHCYJIbTalluH, B y4eOHHUKE WK y TOBapuiiel. He ocTasisii moAroTOBKY IJIaHOB OTBETA U MPOPAOOTKY CaMOCTOATEILHOTO
Marepuaia, 0COOEHHO [0 HayYHO-MIOMYIIAPHON JINTEpaType, Ha IOTOM: OJTHOTO JHS IIepe 3aU4eToM (9K3aMEeHOM) BCeT/ia He XBaTaerT,
a npopaboTKa TAKUX TeM TPeOyeT [UINTEIbHBIX IIOUCKOB B OMOIMOTEKaX MHOTUX HAYYHO-TIOMYJISPHBIX )KYPHAJIOB.

4. CAMOCTOATEJIBHASI PABOTA

Bericmias mkosa oTaMyaeTcs OT CpeHel He TOJIBKO ClieUaIu3ayeil MoAroTOBKH, HO TJIaBHBIM 00pa30M METOJUKON y4eOHOi
PabOoTHI, CTENEHBIO CAMOCTOSATENBHOCTH CTYAeHTOB. [IpernoraBaTens b ONpeIeIeHHBIM 00pa30M OpraHu3yeT II03HaBaTeNbHYI0
JIeSITeIbHOCTD CTYJIEHTOB, caMo ke no3Hanue ocymectrisser CAM CTYIEHT.

CamocrosrenbHas paboTa IPEsKie BCEro 3aBepIlacT 3a/laul BceX Ipyrux Buios yueOHoi padotel. BHUMAHUWE! HUKAKWE
3HAHUS, HE CTABIIME OB bEKTOM COBCTBEHHOM JIEATEJILHOCTU, HE MOT'YT CUUTATHCS TTOJTMHHBIM
JOCTOSHUEM YEJIOBEKA. IToMuMo mpakTH4YecKol BaXKHOCTH CaMOCTOSTENbHas paboTa UMeeT OObIIOoe BOCIIUTATEILHOE
3Ha4YeHHe: OHA (OPMHPYET CAMOCTOATENFHOCTD HE TOIBKO KaK COBOKYITHOCTB OTIPEICNICHHBIX YMCHIH M HABBIKOB, HO U KaK 4epTy
XapakTepa, Urparollylo CyLIECTBEHHYIO POJIb B CTPYKTYpPE JINUHOCTU COBPEMEHHOI'O CIIELUAIICTa BEICIICH KBAIU(UKAIUY.

OnHako ke, caMOCTOsITeNIbHas paboTa YacTO HTHOPUPYETCS CTYIEHTAMH B TEUSHHE CEMECTPa, YTO COBEPLICHHO HEIOMYCTUMO.
TosiBnsieTcs cobna3H cHavana "morysisaTe", a moToM "moaHaXaTh'.

BHHUMAHMUE! Ota cutyanys sBiseTcs: CTaHAApTHOI JTOBYIIKON, H3-3a KOTOPOH €KETr0AHO HECKOIBKO YEIOBEK OTUUCIISIIOTCS U3
yHuBepcuteTa! [leno B ToM, 9To 006EM paboTHl IO MaTEMaTHYECKUM JUCIUILIMHAM BEITHK, a YHCIIO 3aHATHH OrpaHUICHO (CM.
KaJICHJapHbIH M1an), npudeM no okoHuanuu kypca [IPEITOJJABATEJIb HE OBA3AH C BAMU PABOTATD (cwM. Beiie). A He
CIIaHBI JOMAIITHAE, KOHTPOIbHBIC  MHANBHIYaIbHbIE paOOTEI — y4eOHBIH IUTaH He BBINOJHEH, U 0 clade 3adeTa (9K3aMeHa) H pedH
Ob1Th He MOkeT! [ToaTOMY neicTBYi Tak:

1. 3a HECKOJIBKO nueit 1o JIeKIMY WK MPaKTHYECKOTro (J1a00paTOpHOTro) 3aHATHS (HE B MOCIEIHUI AE€Hb, T.K. 3TO TapaHTUPYET
HETOTOBHOCTH!) B 4aChl CAMOIIOITOTOBKH, HEOOXOIUMO MPOUYUTATh MpeapayIyto jJekiuuto, PASOBPABIINCH ¢ ocHOBHBIMU
MOHATHSAMH, TEOPEMAMH M JIOTUYECKOH CTPYKTYPOH JIEKLIUH (2 HE MEXaHUYECKH, 3yOpsi popMyIUpoBKH!).

2. 3AT'O/IS nayducs pemaTs npocTeiiue 6a30Bble 3a1aull, IpuBeAeHHbIe B ekuun. Cucrematnuyecku OBbSCHSIU cebe
(ToBapwmmy, coceny, 3epKaiy) KaxIbIi CBOI IMIAT IIPU PEIICHNH, OOJIbIIe TOBOPH, MEHBIIIE 3anHchIBail. To ske mpaBHIIO IpUMEHSIH
U PELICHUU TIOMAIIHUX, KOHTPOJIBHBIX U MHAWBUYAIbHbBIX 3aJJaHUI.

3. IIpu NOArOTOBKE K TEOPETUUECKOMY COOECEJOBAHUIO (KOJUIOKBUYMY) JJIOMa TOTOBATCS OTBETHI HA BCE BOIIPOCHI, HO OTBEYATh
Ka)KIbIH CTyJeHT OyAeT JMIIb YacTh UX, yKa3aHHYIO IpenofasaTeneM. [IoarotToBka k codeceq0BaHUIO TpeOyeT HECKOIbKUX AHEH!
CobecenoBaHue HIET 3a CTOJIOM NIPENOAABATENs, U CTYIECHTY HyXHa JIHIIb yucTas Oymara. ITonp3oBaTbesl yueOHUKOM UM
KOHCIIEKTOM 3/IECh 3aIlPEIIEeHO.

MosxHo, ogHako, noarotoButs cxatsiii [INTAH OTBETA (maiimkecT), KyAa BKIIOYAIOTCS TPOMEXKYTOUHBIE MaTEMaTHIECKHE
BBIKJIAJIKH, PUCYHKH, TPadHKHU U T.II.: BaXKHEHIINE ()OPMYIIBL, TIOHATHS U T.JI., KOTOPHIE CIeAyeT 3HATh HAM3YCTh (OHHU BBIACISIOTCS
MpenojaBaTesieM Ha JIKIUH), TOJDKHBI ObITh yKka3aHsl B iaHax oTBeToB BE3 PACKPBITUS COAEPXXAHUSL.

OtBeT cTpouTtcs B HopMe CBI3HOTO U3JI0KEHUS TEOPETHIECKOI0 MaTepraa ¢ IIOMOIIbIO IUNIAHOB OTBETOB. B X07e 0TBeTa CTYACHTHI
00s13aHBI BHUMATEINIFHO CITYLIATH JPYT APYTa M NPEToIaBaTeliss — YIUThCS JyYlle Ha 9y)KHUX ONIHOKax! — HO He MMOJICKa3bIBaTh, T.K.
OLICHKA 3a co0eceI0BaHNEe CTABUTCS U B KOHIIE €TO OOBSIBISAETCS KaXKIOMY, CYIIIECTBEHHO BJIMASA HA 9K3aMEHAIMOHHYIO OLIEHKY (2 B
cllydae MOJCKa3KH HaJI0 OTY OLIEHKY JeNUTh Ha 1BouXx!). ECIi OVH U3 CTYIEHTOB He MpOomEN codeceIoBaHke, TO CIAIONINE C HUM
KOJUIOKBHUYM, OTBETUB Ha cBOoM Bompockl, Bee xe HE BY IV T, kak npaBuiio, ZOMyIIEHB! 10 3a4eTa (9K3aMeHa), [T0Ka He IOMOTYT
TOBApHIy IOATOTOBUTHLCS U IPOUTH cobecejoBaHEe. DTO OOBACHIETCS TEM, YTO Ha 3a4eT (3x3ameH) OynyT BeiHOcuThCst BCE

ROONOCEI ¥ cOfeCeTORATMGM 1 MI0OOMY CTVIAHTY MOTVT IIOTACTE KAK NAR Te BROTNOCET KOTONLIS He QLI Na20fNauer o




npernosiaBaresneM. Ha oOcrosTenbHOE TeOpeTHIECKoe coOece10BaHue, IilaBHas Lellb KOTOpOoro — JaaTh Bo3MoxHocTh KAXKIOMY
CTYACHTY TIOTPEHUPOBATHCS B U3JIOKEHHH MaTepuana — tpedyercst 15-20 MuHyT Ha cTyneHTa. [lOBTOpHBIE, HA JAHHOM 3aHSATHH,
cobecel0BaHKs BO3MOXKHBI [IOCJIE C/1a4H TEOPUU BCEMHU OCTAJIbHBIMU CTYIEHTaMH; 3TO PEaibHO, €CIIM HA/I0 JIMIIb JOCAATh KaKyl0-TO
MaJIyIo 9acTh TeopeTrdeckoro Bompoca. Ctyaentsl, no JIOBbIM npuymaaM npomycTuBIIne KOJUIOKBUYM, HE CIAaBIINE TEOPHIO, HE
BBINTOJTHUBIINE WHINBUAYaJIbHbIE 3a]JaHUS M HE OTBETHBLINE HA JOMOJIHUTENBHBIE BOIPOCHI — CUUTAIOTCA 330JDKHUKAMU U
JOJDKHBI BOCTIOJIHUTE OTCTaBaHHE BO BPeMs BBI3BIBHBIX KOHCynbTanuid: BCE nponymenHsle yackl, Kak IPaBUiIo, JOJDKHBI OBITH
BOCCTaHOBJICHBI.

Kak mpaBuiio, 3a oy Oeceny CTYAEHT OJDKEH caTh KOJUIOKBUYM H/WJIM 3alllUTHUTh UHIMBUAYAIbHYIO (KOHTPOJIbHYIO) paboTty. JTo
BIIOJIHE PEaJIbHO, €CIIH MOJI'OTOBKA ObliIa TOOPOCOBECTHOM: 10 15 MHH — Ha TeopeTHuecKoe coOeceI0BaHue, HECKOJIBKO MUHYT —
Ha 000CHOBaHHUE BBIKJIAJIOK B IPEIbSIBICHHBIX PEIICHHBIX 3a7adax. Ho ecnu npenBapuTellbHO He OBbUIH MOTPAvYeHBI Yachl Ha
MOJIrOTOBKY 00OCHOBaHUSI PEIlICHHUs, a TJIaBHOe, Teopetuueckoro cooecenoBanns — 3AJJOJDKEHHOCTh TAPAHTUPOBAHA!
CnaB JaHHBIA KOJUIOKBUYM, CJIE€IyeT FOTOBUTHCS K cienytomei 0ecene (¢ No 1 — na Ne 2, u t.21.). ITo uroram pabotsl B cemecTpe Ha
9K3aMeH MOTYT BBIHOCUTBCS TPH OIICHKH: 33 TEOPETHUYECKHE 3HAHMS, IOKa3aHHbIC B X0JI¢ COOECEI0OBAHMUI; 3a MPAKTHYCCKUE YMECHUS
u HaBbIKK — oneHka 3a /13, M3 u K3; 3a 106pocoBecTHOCTH (OLIEHKA YUUTHIBAET MPOITYCKH 3aHATHH 0€3 YBaKUTEIbHBIX IPUYUH,
Ka4eCTBO MOJrOTOBKH K co0eceJOBaHHIO U 0(hOPMIICHHS OTBETA, CBOCBPEMEHHOCTD C/Ia4U H T.JI.)

Hrak, k kaxaoMy KouiokBuymy HykHO: a) SAPAHEE 03HakOMHTBCSI ¢ BOIIPOCAMH U TTOATOTOBUTH OTBETHI HA HUX; 0)
noaroroButhbes K 3amure /13, U3 u K3; B) moaroToBuThCs K TEOpEeTHIECKOMY coOeceI0BaHUIO, TPOPa0OTaB IJIaHBI OTBETOB, 3ay4HB
Ba)KHEHIIMe TOHATHUS, GOPMYIIBI U T.1I.

KonnokBruym ciaH, eciy 1o KakJJOMy BOIIPOCY NPEABSIBIICH IJIaH 0TBeTa (Halmkect), opopmieHsl u 3amuiess! J3, U3 u K3,
MIPOMIEHO TEOPETUUECKOE COOECeJOBaHNE U ITOKa3aHbI MPAKTHIESCKUE YMEHUSI.

5. IIOPAJJOK COAYU 3AYETA (3K3AMEHA)

3auer (3K3aMeH) BKIFOYACT 2 4acTH: COOECEeIOBAHUE MO0 TEOPETHUCCKOMY MaTepHally; IIPOBEPKY MPAKTHUECKUX YMEHHI M HaBBIKOB.
Brayane y Ka10ro CTyA€HTa MPOBEPSETCS HATMYUE IJIAHOB OTBETOB U 3aIKCceil KO BTOpoit yacTu. [Ipu UX OTCYTCTBHH CTYACHT
MOYeT OBITh He JIOIYLIEH K 3a4eTy (3K3aMeHy). [IpoBepsieTcs TakKe, COOTBETCTBYIOT JIM TUIAHBI OTBETOB IO CIKATOCTH
MpeyIaraeMbIM HU)KE JIaii/KeCTaM: TEKCThl OTBETOB, KOHCIICKTHI JICKLINH, yYeOHUKH U T.I1. 3alpELeHbI, a BcE, 4TO TpeOOoBaIOCh
3ay4HTh, TOJDKHO OBITH B ITaMATH, a HE HA Oymare.

Ecnu y cTyneHTa He BBIIOJHEHBI KaKHe-TO TOMANTHAE PadOThl, IMEIOTCS 3aJ0JDKEHHOCTH IO IIPAKTUIECKUM (I1a00paTOPHBIM)
3aHATHM, HE c1aHbl KOHTposbHbIe padoTel — OH HE BBITTOJIHUJT VUYEBHBIN TUIAH U K 3AYETY (OK3AMEHY) HE
JOITYCKAETCSI. Ecnu 3an0mKkeHHOCTh HEBeNuKa (He ciaH | CITUCOK MOHATHIA, He MMOKa3aHo 1 JoMaIrrHee 3aJaHue 1 1p.), TO
MOJKHO JIOTOBOPUTHCS JIMKBUIMPOBATH €€ Ha KOHCYJIbTALIMH MIEPEe]] 3a4eTOM (9K3aMEHOM) WIIM JIaXKe B Havalle 3a4eTa (9K3aMeHa),
IIOKa TOTOBSATCS TepBhIe CTyAeHTH. Ho 3TOro BpeMeHu Maio...

3areM CTYICHT MoJyyaeT OUJIET MIIM HOMEP COOTBETCTBYIOIIMX TEOPETUYECKOr0 BOIPOCA M PAKTHYECKOH 3a1a4n 1 rotoButcst BE3
HCIIOJIb30BAHMUSI miaHoB oTBeTa, 3alKiCei.

Ha 3aueTte (3k3aMeHe) MPOBEPAIOTCS: MOTHOTA PACKPBITHS TEOPETHUECKOTO BOIIPOCa U CBOOO/1a BIIaICHHUSI OCHOBHBIMH
MaTeMaTUYECKUMU MOHATUSIMH; Ka4eCTBO MOATOTOBKH BOIPOCOB [Tl CAMOCTOSITENILHOTO U3YUEeHHMSI; KaueCTBO BIaJCHNUS
MPAaKTUYECKUMH YMCHUSMH U HaBbIKAMH. 3a4eT (9K3aMeH) He CaH, eClu Jio0as U3 TpeX OLCHOK HEeyIoBIeTBOpHUTeIbHA. Kpome
TOr0, UTOTOBAsl OLICHKA B 3a4ETKE YYUTHIBAET OLICHKHU 110 HTOTaM pabOThl B CEMECTPE: 32 TEOPETHUECKHE COOeCeIOBaHUS; 3a paboTy
Ha Jekimax; 3a penrenne 3anady. BHUMAHWE! Bropoii Omiier JaBaThbes, Kak IPaBUIO0, He OVIIET.




