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1. IEJb U 3AJTAYY JUCTMILTAHBI

Jucounnuaa b1.0.10 «Maremartnkay) BKJIIOUE€HA B COCTaB 0a30BOM YaCTH I10
HarnpasyieHuto noarotoBku 41.03.05 «MexayHapoaHble OTHOILICHHS», HaIIPaBJICH-
HOCTh: «MHpOBask MOJIUTUKAY.

Lens: chopmupoBaTh KOMIETEHIIMM OOYy4YarolIerocss B 00JIaCTH JTMHEHHOM
anreOpbl, aHATUTUYECKOM TeOMETPHUH, a TAKKEe B 00JACTH MAaTEMaTUYECKOTO aHa-
Jn3a, TEOPUU BEPOSTHOCTH U cTaTUCTUKH. CHOpMHUPOBATH HABBIKH MTOCTPOCHUS U
MPUMEHEHUST MOJIEe, HeOOXOMUMBIX Il M3y4YeHHUs OOIICHAYYHBIX, CIEIUATh-
HBIX JUCITUTIIHH.

3anayu:

1. PaccMOTpeTh HUCTOPHIO Pa3BUTHS MAaTEMAaTHKH, pa3/elibl COBPEMEHHOM
MaTEMAaTHUKH ¥ UX TIPHIOKCHHUS;

2. Pa3BUTH JOrHYECKOE U AITOPUTMUYECKOE MBIIIJICHUE O0YYAIOIINXCS;

3. Ilokazath 0COOEHHOCTH IPUMEHEHUSI METOJIOB JTMHEIHOM anreOphl U aHa-
JUTUYECKON reOMEeTpHUH, MATEMATHUYECKOTO aHAJIM3a U MOJICIIMPOBAHUS;

4. BripaboTaTh MEepBUYHBIC HABBIKK MATEMAaTHYECKOTO MCCIICAOBAHUS TPH-
KJIQJIHBIX 33J]1a4 C MCIOJIb30BAaHUEM alllapaTa ajreopbl U reoMeTpun (IMIOCTPOEHUE
MOJICNIA TEXHUYECKOTO MPOIecca WM SIBJICHUS W pElIeHUE 3aJladyd MaTeMaThuye-
CKUMH METOJIaMU );

5. IIpenoctaButh 0Oy4arouMMcsi BO3MOKHOCTU JJi1 (POPMHPOBAHUS HABbI-
KOB B PCIIEHUH MAaTEMAaTHYECKHX W HUCCIACAOBATEIbCKUX 3a7a4 C JOBEACHUEM pe-
HIEHUS 10 MPUEMIIEMOro pe3ysbTara (popMyiibl, yucia, rpaduka, KaueCTBEHHbIE
BBIBOJIBI).



2. INIAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS

[Tporiecc u3yueHUs TUCIUIUIMHBI HAIIpaBlieH Ha (JOPMHUPOBAHHE PE3yJIHTATOB
oOyueHus, MpeICTaBICHHBIX B Ta0. 2.1.

Taomuna 2.1

Pe3ynbraThl 00yueHus, COOTHECEHHbIE C OOIIUMU pe3yJIbTaTaMU OCBOCHUS
o0pa3oBaTeabHON MPOrpaMMBbl

Kon Pesynbratel ocBoe- | Kox v HaumeHnoBa- | IlepedeHs nmiiaHUpyeMBbIX pe-
KOMITETCHIIUHT HUSA HUE€ UHJUKATOpa 3yJIbTaTOB O0yYCHUs
(HanMeHOBaHUE JOCTHKEHUS 10 TUCIUIUINHE
KOMIICTCHITNH )
YK-1 Cnocoben ocy- | YK-1.1. Amnanu3u- | 3HaTh
HIECTBJISATh  TOUCK, | pyeT 3ajady, BbIJIe- | - OCHOBHBIC MOHATHS (KaTe-
KPUTHYECKHI  aHa- | Jias ee 06a30BbIE CO- | TOPUHU) U METOJIbI pacuéTOB
JU3 U CHUHTE3 WH- | CTABISIOIINE. Yw™mersb:
dopmaruu, mnpume- | Onpenenser, HH-| - NPUMEHATH OCHOBHBIE 3a-
HATH CHUCTEMHBIN | TEPIPETUPYET U | KOHBl €CTECTBEHHBIX JHCIIH-
MOAXOJ JUIsl pellie- | paHXKUpPYeT UH- | INIMH B TpodecCHOHaTbHOU

HUS IIOCTaBJIEHHBIX
3aJa4

dbopmanuto, Tpedy-
eMYIO JUIsl pelIeHUs
MIOCTaBJICHHOM  3a-
Jadn

NeITeIILHOCTH

Bnagets:

- METOJIaMH MaTeMaTHYECKO-
ro aHajau3a U MOJICIUPOBAHUS,
TEOPETUYECKOTO U 3KCIEpH-
MEHTAaJbHOI'0 UCCICIOBAHUS

VK-1.3. Bmaneer
METOJIaMU  KpUTH-
YECKOro aHajln3a U
CUCTEMHOTO  IIOJI-
X0Ja JIS PelICHHS
IIOCTaBJIEHHBIX 3a-
Jay.

3HaTh:

- OCHOBHBIE KaTeropuu
MaTeMaTHYECKOTO  aHaju3a:
GyHKIMS OJHOM MIIM MHOTHX
MEPEMEHHBIX, peaebHOe
3Ha4YeHUue (QyHKIUH, TPOU3-
BOJIHASI, YaCTHas MPOU3BOJI-
Has, auddepeHnman, omepa-
Ul HEOTIPENEIEHHOTO HWHTe-
rpaia, OIpeeIEHHBIM HHTE-
rpai, muddepeHanbHoe
ypaBHEeHHe, peuieHue audde-
PEHIIMAIBHOTO  ypaBHEHHS,
YHUCIOBbIE U  (PYHKLIMOHAIb-
HBIC PSIIBI;

YMeTh:

HCIIONIh30BaTh anredpa-
MYECKUH ammapar i perie-
HUS TEOPETHYECKUX H TPH-
KJIAIHBIX 3aj7lad B SKOHOMHUKE;
NPUMEHSITh METOJIBI MaTeMa-
TUYECKOTO aHalu3a Uil pe-
IICHUS] YKOHOMHUYECKUX 33]1ad,
peanusoBath  AuQdepeHu-
albHBIE W HMHTETpaJibHbIC
olepanvy, HaXOJUTh pelie-




HUs mddepeHnnanbHbIX
YpaBHEHUW W UCCIIENOBATh MX
CBOMCTBA;
Buaners:

Hagsikamu peLieHus
THUIIOBBIX 3aJlaudl JIMHEHHOM
anreOpbl W TEOMETPUU; HC-
MOJBb30BaHUS METOJOB Mare-
MaTUYCCKOr0 aHajin3a K HC-
CIIEIOBAHUIO DKOHOMHUYECKHX
MPOLIECCOB U JI0KA3aTeIbCTBA
YTBEPKICHHUH B 3TOW 00J1aCTH,
HCIOJIL30BaHUS MaTeMaTH4c-
CKOTO HWHCTPYMEHTapHs IpHu
pEIICHUsI TUIIOBBIX 3KOHOMH-
YeCKUX U  YIPaBICHYECKUX
3a1a4 U paboTaTh CO CIEIH-
aJlbHOM MaTeMaTUYECKOM JIH-
TepaTypoil.

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOMN ITPOI'PAMMBI

JucuunianHa oTHOCUTCA K 0a30BOM 00s3aTesIbHOM 1Sl u3yuyeHus yactu. [uc-
nurmHa «MartemaTuka» nsydaerca Ha 1 kypee B 1 u 2 cemectpax o o4Hoil op-

Me 00ydeHHUsI.

4. OFBEM JUCIHUIIJINHBbI
OOrm1ast TpyI0eMKOCTh (00beM) MUCHMILIMHBI cocTaBiser 216 ygaca (6 3ET)

U1t BceX popMm oOydeHwUsl.

Tab6awnma 4.1

Pacnpenenenne o0beMa TUCHUIUIMHBI 1O BUAaM paboT

1o ouHoM (popme 00yUueHHUs.

Yacel o cemecTpam

Bcero
Bunsr pabot
Y4acoB
1 cemectp 2 cemecTp

KonraktHass (aymuropHas) pabora 100 52 48
00Y4aIOIINXCS ¢ TPENo/IaBaTeieM
B ToM uucne:
Jlexuuu (JI) 32 16 16
ITpaktuueckue 3austus (113) 68 36 32
CamocrosiTeJibHasi padora o0yua- 76 54 22
IOLIHXCS
Kontpone camocTosATenbHON pabOThI 4 2 2
(KCP)




Yacel o cemecTpam
Bcero
Buapl pabot
4acoB
1 cemectp 2 ceMecTp
®opMa aTTECTALIMOHHOTO UCTIBLITAHUS TPO- saueT 36
MEKYTOUYHOI aTTecTaluu AK3aMEH

5. COAEP KAHUE JUCHUIVIMHBI, CTPYKTYPUPOBAHHOE
1O TEMAM (PA3JIEJIAM)

5.1. PacnpenesieHue y4eOHOr0o BpeMeHH 10 TeMaM
U BUAAM YYeOHBbIX 3aHATHH

Taomuma 5.1
Pacnipenenenne yueOHOro BpeMeHHU MO0 TeMaM U BUAaM YUCOHBIX 3aHATUN
(ounas popma 0OyueHUs)

Oo61mmast Tpya0EMKOCTH (1)

us (4)

Jlexumu (1)
[IpakT.3ansT

BCCIO BCCTO

CamocrositenpHas padoTa (4)

Kon nuau-
KaTopa
JOCTHIKE-
HUSI KOM-
TIeTCHINH

dopma
TEKYILEro
KOHTPOJIA
ycreBae-
MOCTH,
MPOMEXY-
TOYHOU
aTTecTa-
1071051

o»| KoHTpoIb caMocTosATENLHOI PaboThI

9

1 CEMECTP

DNeMeHTbl  TEOpHUH
MHOKECTB M MaTeMa-
TUYECKOU JIOTUKH.

28

14

YCTHBIN
oIpoc,
pelieHne
3azad,
TECTUPOBA-
HUE,
JOKJIJIbI

JIuneiinoe
CTPaHCTBO
DeMEHTEI
HOM anreOpsbl.

po-
MaTpHULL.
MaTpHuy-

28

14

YCTHBIN
o11poc,
peleHue
3azad,
TECTUPOBa-
HUE,
JIOKJIa 1Bl

JIuneliHOe BEKTOD-
HOE  IPOCTPAHCTBO.
DJIEMEHTHI BEKTOPHOU
anreOpbl

28

14

YCTHBIN
oIpoc,
pelieHne
3a/1ad4,
TECTUPOBA-




HHE,

JOKJI1aabl

AHanuTH4eCcKast YCTHBIH
reoMeTpusi Ha IJIoC- ompoc,
KOCTH U B MPOCTpaH- perieHne
CTBE 24 4 8 12 3ajad,

TECTUPOBA-
HHE,
MOKJIaIBI
3a4er
Hroro B cemectpe 108 16 | 36 | 54 |
2 cemecTp

OyHKIUSA OJHOW U YCTHBIN
HECKOJIbKUX nepe- orpoc,
MEHHbIX. AnreGpau- pemienue
YEeCKHE OIepaluy Hajl 18 4 8 4 3ajad,
yHKUMAMA. TECTHPOBa-

HHE,
JOKJIaZbI

Onepanusa mpenena YCTHBIH
¢yuxuuu. Henpepsis- ompoc,
HOCTh (pyHKuMU. Ome- pereHune
pamun  auddepeHnn- 18 4 8 6 3aj1ad,
poBaHus  (YHKITHH. TeCTHpOBA-
[poussoanas u aug- H;I;IIZHH
dbepeHman GyHKIUH.

Omnepanust  Heompe- YCTHBIH
JEJICHHOTO HMHTErpHU- ompoc,
poBanus. Heomnpene- perreHne
JIEHHBIN HHTETpalL. 18 4 8 6 sanad,
OnpenenéHHBIN WHTE- TeCTUpOBa-
rpax HUE,

JOKJIaAbl

OOBIKHOBEHHBIE YCTHBIN
nuddepeHnmranbHbIe orpoc,
YpaBHEHUS TEPBOTO peleHue
nopsiika.  OOBIKHO- 3ajad,
BCHHBIC  JIMHEHHbBIE TecTHpoBa-
nuddepeHnranTbHbIe 18 4 8 6 HHC,

JOKJIabI
YpaBHEHHUsI  BTOPOTO
nopsiika C TIOCTOSH-
HBIMH KO3 PULIHEH-
TaMu
[TpomexyTouHas aT- 36
TecTanusa JK3aMeH
Hroro Bo BTOPpOM 108 16 32 99
cemecTpe
Bcero 216 32 68 76

5.2. ConepskaHue TUCUMILIMHBI U PEKOMEHIAIMHU 10 U3YYEHUI0 TeM

Tema 1. DiieMeHTbI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTUKH.




[TonaTHEe MHOXECTBa KaK MEPBUYHON KaTeropuum mareMatuku. [logMHOKe-
ctBa. [lyctoe MHOXKECTBO. YHUBEpCAILHOE MHOKECTBO. OTHOIIIEHUE MEXKIYy MHO-
YKECTBAMH: BIIO)KEHHE, paBeHCTBO. OCHOBHbIE OMHApHBIE M YHApHbIE OIlEepaluu
HaJl MHOXKECTBaMHU: 00bEIMHEHNE, IEPECEUEHUE, TONIOJHEHUE, Pa3HOCTh, CAMMET-
pUYHAas pa3HOCTbh, I€KApPTOBO IMpousBeaeHue. OCHOBHBIE CBOMCTBA ONepaldid HaJl
MHOKeCTBaMU. CBOMCTBO JABOMCTBEHHOCTH MHOKECTBEHHBIX ONEpALMi. 3aKOHBI
ne Moprana. [ eomeTpuueckas MHTEpIpETaUs ONEPalMi HaJl MHOXKECTBAMU: JTHA-
rpamMmel Oinepa-Benna. OTHomeHne Ha MHOecTBax. OTHOIIEHUE HKBUBAJICHT-
HOCTH, CTPOTOTO U HECTPOToro Mopsjika, TojdepaHnTHOCTU. TeopeMa o dakTopusa-
IIMM MHOKECTB OTHOIIEHHWEM IKBHBAJICHTHOCTU. Mepapxus 4uciIOBBIX OECKOHEU-
HbiX MHOXkecTB N, Z, Q, R, C. Yucnopas npsimas. AOGCOIIOTHOE 3HAYEHUE JEH-
CTBUTEIbHOrO uucia. [loHATHE OKpPEeCTHOCTH 3JIeMEHTAa (TOYKM) MHOXKECTBA.
OKpeCTHOCTh TOYKH.

Tewma 2. JInHeitHOE MPOCTPAHCTBO MATPHUL. DJIEMEHTHI MATPUYHOU anreOphl.

OcHoBHBIE CBelleHHs 0 Marpunax. Onepanuu Hajx Matpunamu. Onpenenu-
TEIU KBaJIPATHBIX MATPHI] 2-TO U 3-TO MOPAJKOB, AJITOPUTMbI MX BBIYUCICHHI.
[ToHsiTHEe 0OpaTHON MaTPHUIBl, AITOPUTM €€ HaXOXkAeHUs. Pa3BepHyTas U MaTpHUy-
Has 3alKCh CUCTEMbI JIUHEHHBIX anreopandeckux ypaBHeHuil (CJIAY). Pemenue
CUCTEMBI JTMHEHHBIX aJIreOpanyecKrX YpaBHEHHU C TpeMs HEH3BECTHBIMU METO-
noM ["aycca, Kpamepa u Metogom oOpaTtHOM mMaTpullsl. JInHelHbIE onepaTopbl U
MmaTpulibl. COOCTBEHHbIE BEKTOPHI U COOCTBEHHBIEC 3HAUECHMSI JTJMHEUHBIX OIepaTo-
pOB (MaTpuil), AITOPUTM UX HaxoxaeHus. KBagpatuunbeie GOpMBI.

Tema 3. JIuHeiiHOe BeKTOPHOE NMPOCTPAHCTBO. JJIEMEHTbl BEKTOPHOM
ajareopsbl.

JIuHeliHOEe BEKTOPHOE MPOCTPAHCTBO. AKCHOMBI JIMHEMHOTO BEKTOPHOIO
npocTpancTBa. JIMHEWHBIE onepanyu HaJ BEKTOpaMU M UX cBoucTBa. KoyunHe-
apHOCTh BEKTOPOB. ApudmeTHueckoe JTUHEHHOE MPOCTPAaHCTBO. JIMHEHOe mpo-
CTPAHCTBO T'E€OMETPUYECKHX BEKTOPOB (HANpaBIIEHHBIX OTpe3KoB). JIuHeiHas
KOMOMHAIMsI BEKTOPOB, JTUHEHHAsI HE3aBUCUMOCTh BEKTOpOB. OmnpeneneHue 6a3u-
ca JIMHEHHOTO MPOCTPAaHCTBA. Pa3zMepHOCTh IMHEWHOro npoctpaHcTBa. Kpurepuit
JIMHEMHOMW HE3aBUCMMOCTH BEKTOPOB B TPEXMEPHOM IPOCTpaHCTBE. PaznoxkeHue
BEKTOpa 1o 0a3ucy, KOOpAHHATHl BekTopa. KoopauHaThl BEKTOpa B TPEXMEPHOM
npoctpaHcTBe. DyHAaMeHTanbHas TeopemMa 0 MpeoOpa30BaHUU KOOPAUHAT BEKTO-
pa mpu nepexojie OT OJHOro 0asuca K Ipyromy. EBKIMI0BO MpOCTpaHCTBO, aKCH-
OMBI CKaJSIPHOIO NpPOW3BEACHUS. Pa3nuuHble BUABI CKAJSIPHOTO MPOU3BEICHMUS:
CKAJIIPHOE ITPOU3BENCHUE TEOMETPUUECKUX BEKTOPOB, CKAISIPHOE IPOU3BEACHUE
apu(MeTHyecKux BEKTOPOB. MaTpuuHOE 3aJaHHME CKAJISIPHOTO IMPOU3BEIACHMS.
JnvuHa BekTopa, yron Mexnay Bekropamu. HepaBencTtBo Komm — ByHsiKOBCKOroO.
VYcnoBrue OpTOroHaNbHOCTH BEKTOPOB. OpTOHOpMUpPOBaHHBIN 0a3uc. OproroHa-
JU3alys MPOU3BOJIBHOTO 0a3uca B 3BKIMJIO0BOM MpocTpaHcTBe. [lekaproBa (mps-
MOYTOJIbHAsI) OPTOHOPMHPOBaHHAsI cHUcTeMa KoopauHaT (0a3uc) B €BKIHI0BOM
npocTpancTBe. CKaasipHOE MPOU3BEICHUE TeOMETPUUYECKUX U apU(DMETUUECKUX
BEKTOPOB B JEKapTOBOM OazHuce.

Tema 4. AHaJIMTHYECKAsI TeOMETPHS HA IUIOCKOCTH ¥ B MPOCTPAHCTBE. \



PaznuuHbie BUABl ypaBHEHUHN IPSAMOM JTMHUU HA IJIOCKOCTHU:

oOmiee ypaBHEHHE MPSIMOW JIMHWUHU, CBOMCTBO KO3(PQPUIIMEHTOB OOIIETO
YPaBHEHMS NPSIMOM; HEIIOJHBIE YPABHEHHUS NMPSIMOM; YpaBHEHUE MPSAMOU B OTPE3-
KaX; KAaHOHWYECKOE YpaBHEHHUE IPSMOM; YPaBHEHHE IPSAMOM C 3aJaHHBIM YTJIO-
BbIM KO3((ullMeHTOM; ypaBHEHHE NPSIMOM, MPOXOMAIICH uepe3 JABe 3aJaHHBIC
pa3JINYHbIE TOYKW; HOPMUPOBAHHOE YPaBHEHUE MPSMOU HA IUIOCKOCTH. Permenne
OCHOBHBIX 3a/1a4 AHAJUTUYECKOU I€OMETPHUU: ACJIEHUE OTPE3Ka B JAHHOM OTHO-
LICHUW; BBIYUCIIEHUE PACCTOSHUSA MEXKIY JBYMSI TOUYKAMH; PACCTOSIHUE OT JAHHOU
TOYKHA 1O MNPSAMOW JIMHWHM; IUIONIaJb TPEYrOJIbHUKA C 3aJaHHBIMU BEPUIMHAMU,
B3aMMHO€ PACHOJIOKEHUE MPAMBIX JIMHUM Ha IIOCKOCTH: YCIIOBHS IapajulebHO-
CTU WU NEPHEHIUKYJSIPHOCTU [BYX MNPSIMBIX JIMHUI. BeKkTOpHOE Npou3BencHUE
BEKTOPOB Ha IJIOCKOCTU B JIeKapToBOM Oazuce. ['eomerpuueckas mHTeprpeTanus
BEKTOPHOI'O IPOU3BEACHHUs. Y CI0BUA KOJUIMHEAPHOCTU BEKTOpOB. [lossipHas cu-
cTtemMa KoopauHat. KpuBble BTOPOro mopsjKa: 3JUIMIIC, OKPYKHOCTb, TUIIEpOOIIa,
napabosia. Kanonuueckuit 1ekapToB 0a3uc B 3-X MEpHOM MPOCTpaHCTBE. BekTop-
HOE M CMEIIAaHHOE NPOM3BENECHUE BEKTOPOB B 3-X MEPHOM IPOCTPAHCTBE, X
CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH TPeX BEKTOPOB. [Ipsamas
U IJIOCKOCTH B IpocTpaHncTBe. OO1Iee ypaBHEHUE MPSIMOM JIMHUM B IPOCTPAHCTBE;
KAaHOHMYECKOE YPAaBHEHUE NPSIMOM B MPOCTPAHCTBE; YPABHEHHUE NPSAMOU, MPOXO-
JAIIEH 4Yepe3 JBE Pa3juyHble TOUYKH. YTOJ MEXKIY NPAMBIMU JUHUAMHU B IPO-
CTPAaHCTBE. YCJIOBHE NApPAJLIEIBHOCTH U IEPHEHIUKYISPHOCTU MPSAMBIX B IIPO-
cTpaHcTBe. CBsi3Ka NMPSAMBIX JUHUHN. Pa3nuuHble BUIBI ypaBHEHUS IIOCKOCTH: 00-
Iiee YpaBHEHHE IUIOCKOCTH, F€OMETpUYEcKash MHTEepIpeTanus Ko3PPHUIMEHTOB
O0IIEero0 ypaBHEHUS MJIOCKOCTH, BEKTOP HOPMAaJIM; HETIOJIHbIE YPaBHEHMSI IJIOCKO-
CTH; YPaBHEHME IUIOCKOCTH B OTPE3KaX; YPaBHEHUE INIOCKOCTH, MPOXOIAILEH Ye-
pe3 TpU pas3ivYHbIE TOYKHM, HE JIEKAIIUMEe HAa OAHOM NIPSMOM; HOPMHUPOBAHHOE
YPaBHEHHME IUIOCKOCTH, PACCTOSHUE OT 3aJaHHOM TOYKH A0 IUIOCKOCTH. YTOJ
MEXKy NMPAMON M TUIOCKOCTBIO. Y CJIOBUE MapAJLIEIBHOCTU U NEPIIEHANKYISIPHO-
CTH IIPSIMOM U IJIOCKOCTH. Y CJIOBHE NMPHUHAIIEKHOCTHU MPSMOU K TUIOCKOCTH.

Tema S. ®yHKUMSA 0AHON U HECKOJBKHMX MEPEMEHHbIX. AJIredpanyeckue
onepauuu HaJ QyHKUMSIMH.

CIOpbEeKTUBHOE, WHBEKTHBHOE W OHEKTUBHOE COOTBETCTBUE MHOKECTB.
OyHKIMOHAIBHOE cOOTBETCTBUE. OCHOBHBIE CITOCOOBI 3a71aHus (DYHKIIMOHATILHOTO
COOTBETCTBUS: aHAIMUTUYECKUM, rpadudeckuid, TabnIuuHbiii. DYHKIUS OJHOU Iie-
pemenHoi. J[Ba ompeneneHus PyHKIMU OAHONU mepeMeHHOU. DyHKIMS KaK MOj-
MHO>KECTBO JI€KapTOBOro InpousBenaeHus. [loHsaTne He3aBUCUMON (aprymeHTa) u
3aBUCUMON ((PYHKITMHM) TEpEMEHHOM, 001aCTH ONpeAeieHus U 00JIacTH 3HAYCHUN
bynkuun. O6patnas dyuknus. Kommosunus Gynkiuit. CnoxHas ¢yHkius. Yuc-
JOBble (DYHKIIMH, UX CBOMCTBA (MOHOTOHHOCTH, OTPAHMYEHHOCTh, YETHOCTb, HE-
4ETHOCTb, MEPUOIUYHOCTh). (OCHOBHBIE 3JIEMEHTAapHbIE (PYHKIIMU U UX TpaUKu.
[TocnenoBarenbHOCTh Kak MpoCTeiIias (yHKUUS HATypallbHOIO apryMEHTa.
DyHKIUST HECKOJIBKUX EPEMEHHBIX

TodeuHble MHOYKECTBA B N - MEPHOM IIPOCTPAHCTBE. Y IOPSAOUYECHHBIE YHC-
JIOBBIE COBOKYMHOCTH. OrnpezesnieHne (pyHKIUU HECKOJbKUX MepeMeHHbIX. [lons-



THe 00 ypoBHE (DYHKIIMHU HECKOJbKHX NepeMeHHbIX. [IpuioikeHue Kk SKOHOMUYE-
CKUM wuccienoBanusiM. [Ipumepbl GyHKIHMM, HUCMONB3YyEeMbIX B SKOHOMHYECKOM
MOJICTTUPOBAHUM, U HMX Tpaduku: KpuBas Oe3pa3nuuusi, QYHKIHUS MOJIE3HOCTH,
GyHKIIUM cripoca U MpeUioKeHns, GyHKIMs NOTPEOIeHUS U JTUHUS OI0JKETHOTO
OTrpaHUYEHMsI, 3aBUCUMOCTBH BEJIIMYMHBI CIIPOCA OT J0XO0Ja, 3aBUCUMOCTh HU3JAEp-
KEK U J10XoAa OT 00beMa MPOU3BOJACTBA. AKCHOMBI anreOpanyecKux Orepanui
Haa QynHkuusamu. CrnoskeHue, BBIYUTAHUE, YMHOXKEHHE U JiesieHne QyHKIUH, reo-
MEeTpHUYECKasi MHTEpHIpeTalus anredpandeckKux ornepanuu.

Tema 6. Onepauus npenena pynkuun. HenpepoiBHOCTH PyHKIIMH.
Onepauun nudppepenunpoBanus pynkuun. Illpoussoanas u nuddepenuua
GyHkumm.

AKcuoMma omnepanuu npeeabHoro nepexona Haa ¢pynkuuei. [Ipenen B Tou-
K€, OJHOCTOpOHHME npenensl. IIpenen uucnoBoi nmocnenosarenbHocTH. [Ipenen
(GyHKIMHA TIPU CTPEMIICHHHM apryMeHTa K OeckoHe4HOCTH. OCHOBHBIE CBOMCTBA
ornepauuy MperenapHoro nepexona. Teopemsl o mpenenax (yHkmuu. [lpuznaku
CYILIECTBOBaHMs Tpenaenia. /[Ba 3ameuaTenbHBIX Mpefena. becKOHeUHO Malble U
OECKOHEYHO OO0JbIINE BEIUYHHBI, UX CBOKCTBA. CpaBHEHHE OECKOHEYHO MAJIbIX U
OCCKOHEUHO OOJBIIUX BEJIMYUH. DKBUBAJICHTHbIE OCCKOHEYHO MaJlble U OECKO-
HEYHO OOJIbIIME U UX CBOMCTBA. TabauIia OCHOBHBIX YKBUBAJIEHTHBIX O€CKOHEUYHO
MaJjblX, €€ MPUMEHEHHE JJIsl BBIYMCICHUS npeaenoB. OnpeeneHne HenpepbIiBHO-
ct QyHkiuu B Touke. CBoiicTBa (PyHKIIMI HENpephIBHBIX B Touke. HempepbiB-
HOCTh (pyHKIMHU Ha oTpe3ke. CBolicTBa (hyHKUMN HENpephIBHBIX Ha oTpe3ke. He-
MPEPHIBHOCTH OCHOBHBIX 3JIeMEHTApHBIX (yHKIMNA. TOUKHM pa3pbiBa U UX KJIACCH-
dbukarus. HenpepsBHOCTh (PYHKITMIT HECKOJBKUX MEPEMEHHBIX. AJTOPUTM OIIe-
paruu auddepeHiupoBanns GyHKIUKA (HAXOXKIACHUS Mpou3BoaHOMN). Onpenerne-
HUE MMPOU3BOIHON. [IprMephl AIrOpUTMUYECKOTO BBIYMCICHUS ITPOU3BOJHOM dJie-
MEHTapHbIX (yHKUMHA. Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHK-
1. OCHOBHBIE CBOMCTBA onepauuu auddepennrpoBanus. [Ipon3BoaHbIEe CTOXK-
HOU 1 oOpaTHOU (yHKUIMH. ['eoMeTpruuecKuil cMbICT NMPOU3BOAHON. CBSI3b MEXAY
U pepeHInpyeMOCTbIO U HEMPEPBIBHOCTHIO. [Tpon3BOAHBIE BBHICIIMX MOPSIKOB.
[loHsiTHE O YACTHBIX MPOU3BOJHBIX M HMX BBIYUCIEHHUE, CBOMCTBA CMELIAHHBIX
YaCTHBIX MPOM3BOJHBIX. [Ipon3BoAHAs MO HampaBlieHUIO, rpaaueHt. Juddepen-
nuan (yHKIMH OJTHOM MEepPEeMEHHOM M ero CBOMCTBA, UCIOJIb30BaHUE TuddepeH-
1uanga B NMpHOMMKEHHBIX BhuMcieHUsX. Juddepeniuman QyHKIIMN HECKOIBKHX
nepeMeHHbIX, AuddepeHIanbl BRICIINX TOpSaKkoB. [I[puMeHeHne MOHSATHS TPO-
U3BOJHON B AKOHOMHUKE. OnacTUyHOCTh (yHKIUH. [IpenenbHble S5KOHOMHUECKHE
XapaKTEPUCTUKU: TPENEIbHbIE W3IECPKKH, NPEIEIbHBIN JOXO0M, NPEIEIbHOE 3a-

MeIeHUE Tpya KaluTajaoM U KanuTana TpynoM. [IpenensHblil aHammu3 npuobUIn.
Tema 7. Onepauus HeonpeaeJaeHHOro HHTerpuposanus. Heonpeneséu-

HbII HHTerpaJ. OnpeaeJJéHHbIA HHTETPAJ

Omnepaiysi HeonpeaeneHHoro uHTerpupoBanus. I[loHsTue nepBooOpazHOM
GyHKIMM U HEOIpeAeJIeHHOro uHTerpana. CBONCTBAa HEONPENEIEHHOTO UHTErpa-
na. HaxoxIeHue HEOoNpe[eNeHHOr0 HWHTErpaja OT OCHOBHBIX 3JIEMEHTAPHBIX
bynkumii. Tabnuua HeonmpeaenEHHbIX MHTETPaNoB OT 3JEMEHTapHbIX (PYHKIMI



CriocoObl BBIUMCIIEHHS HEOIPEAEIECHHOIO MHTErpaja: METOJ 3aMEHbI NEepPEMEH-
HOM, UHTErPUPOBAHUE IO YaCTSAM, Pa3lI0KEHHE Ha MPOCThIe APOOH, YHUBEPCAIb-
HbIe 3aMeHBbl. [lonaTre onpenenenHoro narerpana Pumana. Ero reomerpuueckui,
MEXaHUYECKUN M SKOHOMHUYECKHUM cMbIci. CBOWCTBA ONpPENEICHHOIO MHTErpaa.
®opmyna Heiotona-JleitOnuiia. MeToapl BEIUUCICHHSI OMPEIEICHHOTO HHTETpaa.
Hcrnonb3oBaHue MOHATUSL ONPENEIEHHOr0 UHTErpajga B skoHomuke. [Ipubnmxen-
HOE BBIYHCIIEHUE ONPENEIEHHOT0 nHTerpana. HecoOcTBeHHbIe MHTErpasibl. J(Boui-
HbI€ MHTETPajbl, ONPEACICHUE U YCIOBUE CYLIECTBOBAHUSA JIBOMHOTO MHTErpaJa.
['eomeTpuueckuii cMbICI ABOMHOrO MHTerpana. CBOWMCTBa JTBOWHOIO MHTErpasa.
CBenieHue ABOMHOIO MHTETpasa K HOBTOPHOMY: CIIy4ai MpsSIMOYToJIbHOM 00sacTy;
cllydail KpUBOJMHEWHON oOjacTu. 3aMeHa MEPEMEHHBIX B JBOMHOM HHTETpae.
Hekoropsle reomeTpryecKre IPUIOKEHUS ONIPEAEIEHHBIX UHTETPAJIOB: BBIYKCIIC-
HUE 00bEMa, BBIUMCIICHHE IJIOLaA1 KPUBOJIIMHENHBIX QUTYD.

Tema 8. O0bikHOBeHHBIE U] (PepeHIMATbHbIC YPABHEHHS IIEPBOI0 NMOPAIKA.
OO0bIKHOBeHHbBIE JIMHelHbIe T depeHInaIbHbIC YPABHEHUSI BTOPOIO I10-
PSKa ¢ NOCTOSIHHBIMHU K03 dunuenTamMu

HuddepeHunanbHOro ypaBHEHUs! IEPBOTO MOPs/IKa, OCHOBHBIE (hOPMBI 3a-
nucu. Pemenune nuddepenuansHoro ypasHenus. 3agada Komm. OOmee u dact-
HOe pelieHus TudPepeHnnanbHoro ypaBHeHus. ['eoMeTpuueckas HHTepIpeTanus
mupepeHInanbHOr0 ypaBHEeHUsl. MeToabl HaxoXJIeH!s peieHuil quddepenin-
albHbIX ypaBHeHUH. [{uddepeHnmansHoe ypaBHEHUE C pa3JeisOIIUMUCA Nepe-
MeHHbIMU. JIuHelHble nudQepeHnuanbHble ypaBHEHUS. YpPaBHEHUE B IOJIHBIX
muddepennuanax. Ognopoansie ypaBHeHus. [lpubimkennoe pemenue audde-
PEHUUAIIBHBIX YPAaBHEHUI MEPBOr0 MOpsJiKa MeTooM Jiepa. HekoTopsle npu-
MEHEHHs B SKOHOMHUKE Tu((epeHIMATbHBIX YPaBHEHUHM NEPBOro MOpsAIKa: 3aKOH
€CTECTBEHHOTO POCTA.

OObIkHOBEeHHBIE U PEpeHIINaTBHOIO ypPaBHEHHUSI BTOPOIO TMOpPSIIKA, OC-
HOBHBIE (hopMmbl 3anuceil. Pemenne nuddepeHuaibHOro ypaBHeHHsI BTOPOTO MO-
psanka. 3agada Ko, OO111ee u 4acTHOE pelIeHus OOLIKHOBEHHOTO U dhepeHiu-
aJIbHOTO YpaBHEHHUsI BTOPOTo nopsiaka. ['eoMerpudeckas HHTEpIpETaLMs peleHui
U pepeHInanbHOTO YpaBHEHUs BTOPOro mopsiaka. PerieHre OOBIKHOBEHHOIO
i pepeHInanbHOT0 YpaBHEHUSI BTOPOro MOPSIAKA CIIOCOOOM MOHUKEHUS MOPSA-
Ka (3-u ciayyas).

OObikHOBEHHBIE TU(DPEPEHIINATBHOTO YPaBHEHUS BBICIIUX MOPSIKOB, OC-
HOBHbIE (opMbI 3anuceil. O6miee n yactHoe peuieHue. Pemenne nuddepeHuu-
AJIBHOTO YPaBHEHUS BBICIIMX MTOPSIIKOB.

OOBIKHOBEHHBIC JIMHEWHBI OJHOPOJHBIE M HEOAHOPOIHBIE IudPepeHIm-
aJIbHBIE YPAaBHEHUS BTOPOro nopsiika. OCHOBHBIE ONIPEIEICHUS.

JIuneiinpl ogHOpoIHBIE MU depeHIaTbHbIE YPABHEHUS BTOPOrO MOPSIKA.
OCHOBHBIE CBOICTBa JMHEHHBIX OAHOPOAHBIX AU(PGEpEeHIUANBHBIX ypaBHEHUN
BTOpOro nopsiaka. JInneitHo HezaBucumble GyHKIMU. Kputepuii muHelHON He3a-
Bucumoctu ¢yHkuuid. Onpeaenurens BpoHckoro, ero cpoiictBa. OyHIaMeHTaIIb-
Has CHUCTEMa peuieHUui OOBIKHOBEHHOTO JMHEHHOTO oJHOpoAHOro auddepeHun-
aJbHOTO YPABHEHHUSI BTOPOTO MOPSJIKA.



JIuHeWHbI HEOAHOPOHbIE AU PEpEHIINATbHBIE YPABHEHHSI BTOPOTO MOPSA-
ka. OCHOBHBIE CBOMCTBA JIMHEWHBIX HEOAHOPOIHBIX TU(PEepeHIINaTbHBIX ypaBHE-
HUIl BTOPOTO MOpAIKa: TeopeMa 00 00IIeM pelIeHHH TUHEHHOTO HEOTHOPOAHOTO
nuddepeHIaTbHOTO YpaBHEHHsI BTOPOro mopsiika. OThICKaHUE YaCTHOTO peliie-
HUSI HEOJTHOPOJAHOTO YPABHEHHS IO U3BECTHOMY OOIIEMY PEUICHUIO OJHOPOIHOTO
ypaBHeHus (meton Jlarpanxa).

JIuHeiiHple OOHOPOIHBIE YPABHEHHSI BTOPOIO MOPSIIKA C TOCTOSSHHBIMU KO-
apureHTamu.

OcHoBHbIE OlpeneneHus. XapaKTepUCTUIECKOE YPABHEHUE JTUHEHHOIO O/1-
HOPOJIHOTO YPAaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBIMU Kod(ppunuentamu. O0-
11e€ pelIeHUE JUHENHOIO OJJHOPOIHOTO YPABHEHUSI BTOPOTO MOPsiIKa € MOCTOSIH-
HBIMHU KO3 ULIECHTaAMHU.

JInHeiiHple HEOJHOPOIHBIE YPAaBHEHHs BTOPOIO IMOPSAKA C MOCTOSSHHBIMHU
koa(purmentamu. Meron HeomnpeaenaEéHHbIX KO3()(QUIIMEHTOB pEIIeHUs JINHEW-
HBIX AH(pdepeHuanbHble YPaBHEHHS BTOPOTO MOPSAKA C MOCTOSSHHBIMUA KO3 -
IIUCHTaMU CO CIIEIIMATHHBIMU MPABBIMU YacTsIMHU (4 -¢ THTIA MPaBBIX YacTel).

CemuHapckoe 3aHsITHE

(popma 0OyueHHS — OYHAsA, OYHO-3a0THAS)
BOHDOCBI JJI IOATOTOBKHU K OIIPOCY 110 TEMAM.

Bonpocsi mo Teme 1.

o [loHATHS MHOXECTBA, IMOJMHOXECTBA, IyCTOE MHOYKECTBO, YHUBEP-
CaJIBHOE€ MHOXECTBO.

o OTHOIIIEHHE MEKy MHOKECTBAMM: BIIOKEHUE, PABEHCTBO.

o OcHOBHBbIE OMHApHBIE U YHAPHBIE ONEpaliy HaJl MHOXKECTBAMU: 00b-

CAWHCHUC, IICPECCCUCHHUC, JOIIOJIHCHUEC, PA3HOCTh, CUMMCTPpHUYIHAA pa3HOCTb, ACKAP-
TOBO ITPOU3BCACHUC.

o OCHOBHBIE CBOMCTBA ONIEpalMii HaJl MHOKECTBAMU.

o ['eomeTpuueckas MHTEpIPETALMs ONEpalMi HAJl MHOXKECTBAMU: J(HA-
rpammel Diiniepa-BeHHa.

o OTHOMIEHNE HA MHOXECTBAX: KBUBAJEHTHOCTH, CTPOTOr0 U HECTPO-
roro nopsika, TOJIEPaHTHOCTH.

o TeopeMa o akTopr3ali MHOKECTB OTHOIIIEHUEM YKBUBAJIEHTHOCTH.

Hepapxust yncioBbeIX 0eckoHeUHBIX MHOXECTB N, Z, Q, R, C.
Hucnosas mpsimasi.

AOCOII0THOE 3HAUEHUE JeHCTBUTEILHOTO YHUCIIA.

[ToHATHE OKPECTHOCTH 3JIEMEHTA (TOYKHU) MHOKECTBA.

Bonpocsi mo Teme 2
° [TonssTe MaTpuIia.
° Onepaiuy HaJ MaTPULIAMM.



o OnpenenuTeny KBagpaTHbIX MaTpULl 2-r0 U 3-ro MOPSAKOB, aITOPUT-
MBI UX BBIYMCIICHHM.

o [TonsiTue 0OpaTHON MaTPULIbl, AITOPUTM €€ HAXOKICHHUSL.

o Pa3BepHyTast 1 MaTpuyHas 3allUCh CUCTEMBl JIMHEHWHBIX ajlreOpaunye-
ckux ypaBHenuii (CJIAY).

o Pemenue cucteMbl JIMHEWHBIX aIreOpanyecKuX ypaBHEHUH C Tpems
HEU3BEeCTHRIMH MeTo/10M ["aycca, Kpamepa u meToioM 00paTHON MaTpPUIIBI.

o JIuneliHple onepaTopbl U MATPHULIBI.

o CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUYEHUS JIMHEHHBIX OIepa-
TOPOB (MATpPHIL), AITOPUTM MX HAXOXKJICHUS

o KBanpatuunsie popmel.

Bonpocsl mo Teme 3

o JInHenHOe BEKTOPHOE MPOCTPAHCTBO.

o AKCHOMBI TUHENHOTO BEKTOPHOI'O IPOCTPAHCTBA.

o JIuHelinble onepanuy HaX BEKTOPAMHU U X CBOWCTBA.

o KosmmHeapHOCTh BEKTOPOB.

o ApudpmeTrueckoe JIMHEHHOE MTPOCTPAHCTBO.

o JIuHeiHOe MPOCTPAHCTBO F'€OMETPUUECKUX BEKTOPOB (HAIIPaBIEHHBIX
OTPE3KOB).

o JIuneiiHass KOMOMHAIUSI BEKTOPOB, JMHEIHAS HE3aBHCHUMOCTb BEKTO-
POB.

o Omnpenenenue 6a3uca JMHEHHOTO MPOCTPAHCTBA.

° Pa3zMepHOCTh TMHENHOTO NPOCTPAHCTBA.

o Kpurepnii TMHEMHOW HE3aBUCUMOCTH BEKTOPOB B TPEXMEPHOM IIPO-
CTPaHCTBE.

o Paznoxenue BekTopa no 6azucy, KOOpJAUHATHI BEKTOPA.

o KoopaunaTtel BEKTOpa B TPEXMEPHOM IIPOCTPAHCTBE.

o dyHaameHTanbHaAs Teopema O MpeoOpa3oBaHWU KOOPAMHAT BEKTOpa
IIpU [IEpeX0/ie OT OJHOTO Oa3uca K Ipyromy.

o EBKIMAOBO MPOCTPAHCTBO, AKCUOMBI CKAJIIPHOTO MPOU3BEACHUS.

o PasnuyHble BUIBI CKAJIAPHOTO IIPOU3BEACHUS: CKAJISIPHOE IPOU3BEIE-

HUE F€OMETPUUECKUX BEKTOPOB, CKAISIPHOE MPOU3BEACHUE apU(PMETHUECKUX BEK-
TOPOB.

MartpuuHoe 3a/1aHHe CKaIIPHOTO MPOU3BEACHUS.

JnmuHa BeKTOpa, yroyl MEK/1y BEKTOPAMMU.

Hepasenctso Ko — byHsAKOBCKOTO.

YcmoBrue OpTOrOHAIIBHOCTHA BEKTOPOB.

OpTOHOPMHPOBAHHBIN Oa3uC.

OpToroHan3auusnpon3BOJILHOIO 0a3nca B IBKINIOBOM IPOCTpPaH-

CTBE.
o JekapToBa OpTOHOPMUPOBAHHAsA CUCTEMA KOOPAUHAT



o CkarnsipHO€ MPOU3BENICHNE T€OMETPUUECKUX U apu(METUUECKIX BEK-
TOpPOB B JIEKAPTOBOM Oa3uce.

Bomnpocel no Teme 4

° Paznuynbie BUAB ypaBHEHUN MPSMOW JUHUM HA IUIOCKOCTH: 0OIIee
ypaBHEHHE TPSMOHN JMHUU, CBOMCTBO KOA(D(PHUIIMEHTOB OOIIEro YpaBHEHHUS Mps-
MOM; HETIOJIHbIE YPAaBHEHHMS MPSIMOM; YpaBHEHHUE IPAMOM B OTpe3Kax; KaHOHUYE-
CKO€ YpaBHEHHE TPSMOM; YpaBHEHHE MPSIMOU C 3aIaHHBIM yTIIOBBIM K03 HUITHECH-
TOM; ypaBHEHHUE MPSIMOMU, MPOXOAIIECH Yepe3 ABE 3aJaHHBIC PA3JIMYHBIE TOYKH;
HOPMHPOBAHHOE YPABHEHHE NIPSIMOU HA MIJIOCKOCTH.

° Pemenre OCHOBHBIX 3aJ1a4 aHAIUTUYECKOW F'€OMETPUU: JEICHUE OT-
pe3Kka B JaHHOM OTHOUICHWH; BBIYHMCJIIEHHUE PACCTOSHHUS MEXAY IBYMS TOUKAMU;
pacCTosIHUE OT JAHHOW TOYKHM 0 NPAMOM JIMHWHU; IUIOIIA/Ib TPEYTOJIbHHUKA C 3a-
JTAaHHBIMU BEPIIMHAMM; B3aUMHOE PACMOJIOKEHUE MPSMBIX JUHUM Ha IUIOCKOCTHU:
YCIIOBHS TTAPAIIIEBHOCTH U TIEPIICHAUKYJISIPHOCTH JIBYX MPSAMBIX JIMHUMH.

o BekTopHoe npousBeieHre BEKTOPOB HA TUIOCKOCTH B JIEKapTOBOM 0a-
3uce.

o ['eomeTpudeckast HHTEpIpETAIUs BEKTOPHOTO TPOU3BEACHUS.

o VYcnoBus KOJUIMHEAPHOCTH BEKTOPOB.

o [TonsipHast cuctema KOOpJIUHAT.

o KpuBbie BTOpOro mopsiika: 3JIIUIC, OKPYKHOCTh, TUIepOoia, mapa-
0omna.

o Kanonuyeckuii nexkaptoB 6a3uc B 3-X MEPHOM MPOCTPAHCTBE.

o BekTopHOoe M cMeniaHHOE MPOU3BEIAECHUE BEKTOPOB B 3-X MEpPHOM
MPOCTPAHCTBE, UX CBOMCTRA.

o VYcnoBue KOJUTMHEAPHOCTU U KOMITJIAHAPHOCTH TPEX BEKTOPOB.

o [Ipsimas v IIOCKOCTH B MIPOCTPAHCTBE.

o OOmiee ypaBHEHHE MPSIMON JIMHUM B TPOCTPAHCTBE; KaHOHUYECKOE

YPaBHEHHUE MPSIMOM B NMPOCTPAHCTBE; YPABHEHUE NIPSMOU, NPOXOIAILIECH Yepe3 ABE
Pa3IMYHBIE TOUYKH.

o VYron Mexay NpsMbIMU JIMHUSIMUA B IPOCTPAHCTBE.

o VYcnoBue mapauieIbHOCTH W MEPHEHIUKYISIPHOCTH MPSIMBIX B TIPO-
CTPaHCTBE.

o CBsi3Ka NpSAMBIX JTUHUM.

o Paznuunbie BUBI ypaBHEHUS MJIOCKOCTH: OOIEe YPaBHEHHE TIOCKO-

CTH, T€OMETpHUYECKasi MHTepIpeTamus Ko3pHUIIMEHTOB 00IIeTr0 YpaBHEHHUS TUIOC-
KOCTH, BEKTOp HOpPMaJIH; HEMOJHbIE YPABHEHUS INIOCKOCTH; YpaBHEHHUE TIOCKOCTH
B OTpE3Kax; ypaBHEHHE MIIOCKOCTH, MIPOXOAIICH Yepe3 TPH pa3IuyHbIe TOUKH, HE
JeKale Ha OJHON MPSMOI; HOPMHUPOBAHHOE YPABHEHHE TNIOCKOCTH, PACCTOSTHHE
OT 33JJaHHOU TOYKHU JI0 TIIIOCKOCTH.

o Yron Mexay NpsAMOU U INTIOCKOCTBIO.

o VYcnoBue napamieabHOCTH M MEPIEHIUKYISPHOCTH NPSIMON M IIOC-
KOCTH.



° Y cioBue NpUHAAIEKHOCTA NPSIMOU K TIJIOCKOCTH.

Bonpocsl mo Teme 5

o CIOpbeKTUBHOE, WHBEKTHBHOE W OHEKTUBHOE COOTBETCTBHE MHO-
JKECTB.

o OYyHKIMOHAIBHOE COOTBETCTBHE.

o OcHOBHBIE CIIOCOOBI 3a7aHUsT (PYHKITMOHAILHOTO COOTBETCTBUS: aHa-
JUTHYECKUHN, TpadUIeCKuil, TAOINIHBIN.

° OyHKIMSA OJTHOU TTIEPEMEHHOM.

° JIBa omnpeneneHus PyHKIIUU OHOM TIEPEMEHHOM.

o OyHKIMS KaK TOJAMHOXKECTBO JICKAPTOBOIO MPOU3BEICHUS.

o [TonsiTne He3aBUCHMON (aprymMeHTa) W 3aBUCUMOUN ((PyHKIMHN) Tiepe-

MEHHOMH, 001acTH onpeneneHus u 00JacTi 3Ha4YeHUN QyHKIHH.
o OOpatHas QyHKIHS.

° Komnozunust hpyHKIMiA.

o CrnoxHast pyHKUUS.

o YucnoBble (yHKIUHU, UX CBOWCTBA (MOHOTOHHOCTb, OTPAaHUYEHHOCTb,
YETHOCTh, HEYETHOCTD, IEPUOUUHOCTD ).

o OcHOBHBIE 7IeMEHTapHbIe PYHKIIMHU U UX TpadUKH.

o [TocnenoBaTeNbHOCTh KakK MpocTeiinas (QyHKIUS HATypaJbHOTO ap-
TyMEHTA.

o QDYyHKIHS HECKOJIBKUX MEPEMEHHBIX

o ToueuHbple MHOXECTBA B N - MEPHOM IIPOCTPAHCTBE.

o YnopsiioueHHbIE YUCIOBbIE COBOKYITHOCTH.

o Onpenenenue GyHKIMH HECKOJIBKUX MEPEMEHHBIX.

o [Tonsitue 00 ypoBHE (DYHKIIMM HECKOJIBKUX MIEPEMEHHBIX.

o [IpunoxeHue Kk 5KOHOMUYECKUM HUCCIIEA0BAHUSM.

o [Tpumepsl QyHKIMI, UCTIOIB3YEMBIX B 3KOHOMUYECKOM MOEIHPOBa-

HUU, U UX rpaduKu: KpuBas 0e3pa3nuuus, QyHKIHS N0JIE3HOCTH, PYHKIIUU CIIpoca
U NpeUIokKeHUs, PYHKIUS MOTPeOJCHUs U JTUHUS OFOJKETHOTO OTpaHUYEHUSs, 3a-
BUCHMOCTb BEJIMYMHBI CHpPOCa OT J0X0Jd, 3aBUCUMOCTbh M3JEPKEK U J0XO0Aa OT
o0beMa Mpor3BOCTBRA.

o AKCHOMBI anredpandecKux orneparuii Haa QyHKIUSIMU.

o CrnoxeHue, BbIUUTAHUE, YMHOKEHHUE U JeTeHre (PyHKUUN, TeOMEeTpH-
YyecKasi HHTepIpeTalus airedpanyeckux onepanui.

Bonpocsi mo Teme 6

AKcroMa onepanuyu npeaeabHOro nepexoaa Haa PyHKIHUEH.
[Ipenen B TOUKE, OAHOCTOPOHHUE MPEIEIIBI.

[Ipenen ynciIoBOM MOCIEN0BATETBHOCTH.

[Ipenen byHKIMU TPU CTPEMIICHUU apTyMEHTa K OECKOHEYHOCTH.
OCHOBHBIE CBOMCTBA ONEpaluy NPEeAECILHOI0 IEPEX0a.



o Teopemsl 0 npenenax GyHKIUH.

o [Ipu3Haku CyiecTBOBaHMs Mpeena.

o JIBa 3amedaTenbHbIX Mpejea.

° beckoneuno Maibie 1 0ECKOHEUHO OOJIbIINE BEIUNYHNHBI, HX CBOICTBA.

o CpaBHeHHE 0€CKOHEYHO MAJTbIX U OECKOHEYHO OOJIBIITUX BEITHYMH.

o DOKBUBAJICHTHbIE OECKOHEYHO Majble U OECKOHEYHO OOJIbIIME M UX
CBOMCTBA.

o Tabnuiia OCHOBHBIX SKBUBAJECHTHBIX OECKOHEUHO MAJIbIX, €€ MpuMe-
HEHUE JJI BIYUCIICHUS TIPEJIEIIOB.

o Omnpenenenre HEMPEPHIBHOCTH (PYHKIIMH B TOUKE.

o CpoiicTBa PyHKIIUN HEMPEPHIBHBIX B TOUKE.

o HernpepbIBHOCTh (DYHKIIMH HA OTPE3KE.

o CBoiicTBa (yHKIMI HEMPEPBIBHBIX HA OTPE3KE.

o HenpepbIBHOCTE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

o Touku pa3pbiBa U UX KJIacCHUPUKAIUS.

o HenpeppIBHOCTh QYHKIMI HECKOJIBKUX TEPEMEHHBIX.

o Anroput™m onepauuu qudpdepeHurpoBanuss (GyHKIUH (HAXOXKIACHUS
MPOU3BOJTHON).

o Onpenenenne Nporu3BOIHOM.

o [Ipumepsl AITOPUTMHYECKOTO BBIYMCIIEHHS IPOU3BOJHON AJIEMEHTap-
HBIX (QYHKIIUM.

o OcHOBHBIE CBOWCTBA ornepauuu AU dhepeHuupOBaHUs.

o [IpousBoaHbBIE CIOKHON U OOpPATHON (DYHKIIMH.

° ['eomeTprUeCKUd CMBICIT IPOU3BOJHOM.

o Cas13p My TUPPEpeHIHPYEMOCTHIO U HEMTPEPHIBHOCTHIO.

o [Ipou3BoaHbBIE BHICIIMX MOPSIIKOB.

o [ToHsiTHE O YACTHBIX MPOU3BOAHBIX M UX BBIYUCIIEHHE, CBOMCTBA CMe-
IIaHHBIX YACTHBIX MPOU3BOIHBIX.

o [IponsBoaHas O HAIPaBIEHUIO, IPAIUECHT.

o HMuddepenunan QyHKIIMM OJAHON NMEPEMEHHOM W €ro CBOMCTBA, HC-
nosb3oBaHue AudepeHImana B MpuOINKEHHBIX BEIYUCICHUSX.

o Juddepenunan pyHKIUN HECKOIBKUX MEPEMEHHBbIX, MuddepeHina-
JIbI BBICHIUX MOPSIAKOB.

. [IprumeHeHne MOHATHS POU3BOTHON B DKOHOMHUKE.

° DnacTUYHOCTh (DYHKITHH.

o [IpenenbHbIE 5KOHOMUYECKHE XAPAKTEPUCTUKU: MPEACIbHbIE U3IEPIK-

KM, TIPEIEIbHBIN J0XO/, MPEACIbHOE 3aMENICHUE TpyAa KamuTaJIOM M KanuTala

TPYJOM.
° [IpenenbHbIi aHATNM3 TPUOBLIH.

Bonpocsl no Teme 7
o Omneparniysi HEONPEACICHHOTO HHTETPUPOBAHUSI.



o [TonsiTue nepBo0Opa3HOI PYHKIIMH U HEOTIPEAECTECHHOTO HHTETpaIa.

o CBolicTBa HEOIPEAEICHHOTO UHTErpasa.

o HaxoxaeHrne HeolpeneIeHHOT0 HHTeTrpalia OT OCHOBHBIX dJIeMEHTap-
HBIX (YHKIIH.

o CriocoObl BBIYUCIICHUSI HEOMPEEICHHOTO WHTErpaia: METOJ 3aMEHBI

NEPEMEHHOM, UHTErPUPOBAHUE IO YACTSIM, Pa3oKEHUE Ha MPOCThIe IPOOH, YHHU-
BEpCabHbIEC 3aMCHBI.

o [TonsaTHE onpeneneHHoro uurerpaina Pumana.

o Ero reomerpuueckuii, MEXaHUUYECKUN U DKOHOMUYECKUN CMBICII.

o CBoiicTBa OMnpeeIeHHOTO UHTETpaa.

o ®opmyna HeroTona-JleliGHuIa.

o MeTopl BEIUHUCIICHHS ONPEIEIIEHHOTO HHTETPalia.

o Hcnonb30BaHne NOHATHS ONPEAEICHHOTO UHTETPAJIa B YKOHOMUKE.

o [IpubnmkeHHOE BEIYMCIICHUE ONIPEICIICHHOTO HHTErpaia.

o HecoOcTBeHHBIE HHTETPAJIBI.

o JIBOliHBIE HMHTErpajbl, ONPEACICHUE U YCIOBUE CYIIECTBOBAHUS
JIBOMHOTO MHTErpasa.

o ['eomeTpudecKnil CMBICI IBOWHOIO HHTETPAJIA.

e CBolicTBa JBOMHOTO UHTErpaa.

o CBeneHue JBOMHOIO MHTErpajia K MOBTOPHOMY: Clydail IpsIMOYTOJb-
HOM 001acTH; ClTydail KpUBOJIMHEHHOM 001acTH.

o 3aMeHa NMepEMEHHBIX B JIBOMHOM HUHTETPAJIE.

o Hekoropeie reoMeTpuyecKue MPUIIOKEHUS OMNPEEIIEHHBIX WHTErpa-

JIOB: BBIUKCIIEHUE 00BbEMA, BHIYUCIICHUE TJIOIIAAN KPUBOJIUHEHHBIX QUTYD.

Bonpocsi mo Teme 8
Pemenue nquddepenimaibHOT0 ypaBHEHUS.
3agaya Komu.
O61ee 1 yacTHOe perieHus AMPpGepeHIuaNIbHOTO YpaBHEHUS.
['eoMeTpuyeckas narepnperanus IMPpQpepeHInanIbHOr0 ypaBHEHUS.
MeTtonpl HaxOXkAeHUS peteHnui quddepeHnanbHbIX ypaBHEHUH.
HuddepennnanbHOe ypaBHEHUE C pa3IeISIIOIIUMUCS TEPEMEHHBIMH.
JIuneiinpie nudpepeHnraibHbe ypaBHEHUS.
YpaBHeHue B MOMHBIX auddepeHImanax.
OnHOpPOHBIE YPABHEHUS.

o [Tpubnuxxennoe pemenve auddepeHrnanbHbIX YPAaBHEHUM NEPBOro
MOpsJIKa METOJIOM DuJiepa.

o Hekoropble mpumMeHeHus: B 3KOHOMUKE AU depeHnanbHbIX ypaBHe-
HUM TIEPBOr0 MOPSJIKA: 3aKOH €CTECTBEHHOT'O POCTA.

o OObikHOBEHHBIE TU(D(PEPEHIIMATBEHOTO ypaBHEHUSI BTOPOTO TMOPSIIKA,
OCHOBHBIE (DOPMBI 3aIHCEH.

o Pemenue quddepeHnuaibHOro ypaBHeHHUs BTOPOro HOPSIKA.



) 3amaua Komu.

o OOmiee W 4YacTHOE pelIeHUs OOBIKHOBEHHOTO Au(GhepeHIInaIbHOTO
YpaBHEHHUS BTOPOT'O MOPSAKA.

o ['eomeTpryeckass uHTEprpeTanus pemeHuid auddepeHanTbHOro
YpaBHEHHUS BTOPOTO MOPSAKA.

o Pemenne oObIKHOBEHHOTO MU(p(EpEHIINATBEHOTO YpaBHEHHSI BTOPOTO
MOpsIJIKa CIIOCOOOM TMOHMKEHUS TTopsiiKa (3-u cirydast).

o OObIkHOBeHHBIE U (HEPEHIIMATBHOTO YPaBHEHHS BBICILIUX HOPSIIKOB,
OCHOBHBIE (DOPMBI 3aITUCE.

o OO1ee ¥ yaCTHOE peLICHHE.

o Pemenne nuddepeHnnaabHOro ypaBHEHUS BBICIINUX MTOPSIIKOB.

o OObIKHOBEHHBIE JIMHEHHBI OJTHOPO/IHBIE U HEOJAHOPOAHBIE MU dhepen-
LMaJbHbIE YPaBHEHUSI BTOPOTro nopsiaka. OCHOBHBIE OIIPENEICHUS.

o JIuneiHb! oqHOpOIHBIE MU depeHInaIbHble YPaBHEHUSI BTOPOro MO-
psaKa.

o OCHOBHBIE CBOMCTBA JMHEHHBIX OJHOPOAHBIX IU(PPEpeHIINATBHBIX
YPaBHEHHU BTOPOTO MOPSIKA.

o JIuneiiHo He3aBUCUMBbIE (DYHKIIMH.

o Kpurepuii TuHEeHON HE3aBUCUMOCTH (PYHKITUH.

o Omnpenenurens BpoHckoro, ero cBoicTsa.

o @dyHIaMeHTalbHasl CHUCTEMA PEHIEHU OOBIKHOBEHHOT'O JIMHEHHOIro
OJTHOPOJHOr0 TU(PHEepEeHIINATBHOIO YPABHEHUS BTOPOrO MOPSAKA.

o JIuneiiHbl HeoqHOpOIHBbIE MU depeHIaTbHbIE YPABHEHHUSI BTOPOTO
HOpsIZIKA.

o OCHOBHbIE CBOWCTBA JIMHEWHBIX HEOJHOPOJIHBIX AU(PepeHInaTIbHbIX

YpaBHEHUH BTOPOTO MOpsJKa: Teopema 00 00IleM peIIeHUH JIMHEHHOTO HEOJHO-
poaHoro auddepeHIMaIbHOTO YpaBHEHHSI BTOPOTO MOPSIKa.

o OTpICKaHUE YACTHOTO PEIIECHHUS HEOJAHOPOJHOIO YPAaBHEHMS MO M3-
BECTHOMY OOIIEMY PEIIEHUIO OJTHOPOIHOTO ypaBHEeHUs (MeTof Jlarpanxa).

o JIuHelHble OTHOPO/IHbIE YPaBHEHHUS! BTOPOTO MOPSIKA C MOCTOSHHBI-
MU KoddPuImeHTamu.

o XapakTepucTUYECKOE ypaBHEHUE JMHEHHOr0 OAHOPOJHOIO ypaBHE-
HUSI BTOPOTO TOPSIZIKA C TOCTOSTHHBIMU KOA(UITUEHTAMH.

o OO61iee peuieHue JMHEHHOTO OJHOPOJHOTO YpaBHEHHS BTOPOIrO IO-
psAIKa ¢ TOCTOSIHHBIMU KO3(DPUIIMeHTaMu.

o JIuHeliHble HEOJAHOPOAHBIE YPABHEHUSI BTOPOTO MOPSIKA C MOCTOSH-
HBIMH KO3 (DUITHCHTAMH.

o Meton HeomnpeaenEéHHbIX KO3(P(GUIUEHTOB PEIICHUS JTUHEUHBIX Tu(-
depeHnranpHbple YpaBHEHUSI BTOPOTO TOPSIKA C MOCTOSHHBIME KO3 uiimeHTaMmu
CO CHCHIUATBHBIMH MIPABBIMK YacTAMU (4 -e THITa PaBbIX YacTeH).



6. IIEPEYEHD YYEBHO-METOJIUYECKOI'O OBECIIEYEHHUS
JIA CAMOCTOSATEJIBHOU PABOTBI OBYYAIOILINXCA

1. [Tonoxenue 06 opraHU3aliy U MPOBEICHNN TEKYIIET0 KOHTPOJIS yCIeBa-
€MOCTH ¥ TPOMEKYTOYHOM aTTECTALINU CTYIAEHTOB.

2. [Tonoxxenne o Oa/TbHOM CHCTEME OLIEHKH YCIIEBAEMOCTH OOYyYaroIIUXCs
MABuY.

3. PykoBo1cTBO MO OOPMIICHUIO PYKOIUCHBIX YU€OHBIX U HAYYHBIX padoT,
pyKonuceu neyaTHbIx n3aanui MAbuY.

4. MetoauyecKkre yKa3aHus 10 BBIITOJHEHUIO KOHTPOJIbHBIX PaboT.

5. [lonoxkeHne O caMOCTOSITENBHOM paboTe oOydaroumxcss B HM3JaHUMN
MAnY.

6. [Ipe3eHTallMOHHBIN MaTEepHAIL.

/. Metoauueckue ykazaHus JIJIs 00y4YaroIuXcsi IO OCBOCHUIO JTUCHUTIIUHBI

7.1. PexoMeHjaliuK 1O BBIMOJHEHUIO TPAKTUUECKUX 3aIaHUI

[To crenenn CI0XHOCTH WJIM XapakKTEPy YMCTBEHHOM NESATEIbHOCTH Mpak-
THUYECKHUE 3aIaHUA JICJISIT HA MPOCThIE U CIIOXKHBIE. CIIOKHOCTh OLICHUBAETCS 110
YUCTy ONepaluid, KOTOpble HEOOXOAUMO BBINOJHUTH MIPU €€ penieHuu. [Ipocteie
3a/IaHUS SIBJISIFOTCSL TPEHUPOBOYHBIMU U TPEOYIOT /ISl CBOETO PEIICHUS U3YUYEHHON
dbopmyJsibl U 3HAHUS MOPsAJKA JACHCTBUI B Pa3jIMYHBIX OMACHBIX CHUTyarusx. Mx
pelieHre CBOAUTCS K MPOCTEUIIUM BRIUYMCICHUSIM B OJTHO JeiicTBue. Hanbonee va-
CTO€ IPUMEHEHHUE ATUX 3a/IaHUM HA HAYaJIbHOM JTare 3aKperieHus: y4eOHOro mMa-
TepHaya, TaK KaK Ha 3TOM 3Tale AESITEIbHOCTh YUYal[UXCsl HOCUT PENPOLYyKTUBHBIN
XapakTep. 3aaHusi, peleHne KOTOPHIX TPEOYIOT HECKOIBKUX JACHCTBUN Ha3bIBAIOT
ci0kHbIMU. K CIIO)KHBIM 3a7ayaM, pU PELICHUU KOTOPBIX BBIMOJHSIIOTCA PEHPO-
JyKTUBHASI IEATEIbHOCTh OTHOCUTCS, HAIpUMeEp, KOMOMHUPOBAHHBIC 3a/IaHMUS.

7.2. PexoMeHaammu 1o moAroTOBKE 3JIEKTPOHHBIX MPE3EHTALNN

[Ipu co3maHuy 3JEKTPOHHBIX MPE3EHTAM HEeOOXOAMMO HANTH MpaBUIIb-
HBIM OalaHC MEXIy MOAaBAEMbIM MAaTEPUATIOM M COMPOBOXKAAIOIMIMMHU €r0 MYJIb-
TUMEIUNHBIMU 3JIEMEHTAMH, YTOObI HE CHU3UTh PE3YJIbTATUBHOCTh MaTepuara.

OnHYM M3 BaXXHBIX MOMEHTOB SIBJIIETCSI COXPAHEHUE €IMHOTO CTWJIS, YHH-
(buuMpoBaHHON CTPYKTYpbI U (HOPMBI IPEACTaBICHUS MaTepraia. J[Jig mpaBUIIbHO-
ro BBIOOpA CTHIIA TPeOYyeTCsl 3HATh MPUHIIMITBI SPTOHOMUKH, 3aKIIOUYAIOININE B Ce0s
HaWIy4ylIle, MPOBEPEHHBIE HAa MPAKTHKE METOJbI WCIIONb30BAaHUS TEX WU HHBIX
KOMITOHEHTOB MYJIbTUMEAUWUHON IPE3EHTALINH.

[Tpu co3zganuu MyJIbTUMEIUIHOTO MOCOOUS MPEATNONAracTCsl OrPaHUYUTHCS
UCIIOJIb30BaHUEM JBYX WJIM Tpex IpudToB. Bed mpeseHTanus AOKHA BBINON-
HATHCS B OJTHOM LIBETOBOI ManuTpe, HampuMmep, Ha 6a3e OJHOro miabiioHa, TaKkKe
Ba)KHO MPOBEPUTH MPE3EHTAIMIO0 HA YJI0OCTBO €€ YTEHMs C dKpaHa. TeKCThl Ipe-
3€HTAllMK HE JOJKHBI ObITh OOJBIIMMU. BbIro/IHEEe MCMOIB30BaTh CHKATHIN, WH-
(bopMallMOHHBIN CTWIIb U3JI0KeHUsI maTepuana. HyxHo Oyner cymMeTb BMECTHUTH
MakKCUMyM HWH(pOpMallMi B MUHUMYM CJIOB, IPHUBJIEYb U yJepkKaTh BHUMAaHHE
aynuropun. HegoctaroyHo mpocTo CKOMMPOBAaTh MH(GOPMAIIUIO C IPYTUX HOCUTE-



Jell U pa3MecTuTh €€ B Mpe3eHTauuu. [Ipu moAroToBke mpe3eHTalid BO3MOXKHO
UCIIOJIb30BaHUE pecypcoB ceT MHTEpHET, COBPEMEHHBIX MYJIbTUMEIUNHBIX SH-
IIUKIJIOTICANH W DJICKTPOHHBIX YICOHUKOB.

Kpumepuu oyenusanus no cooeporcanuio:

1) neneBas mpopabOTaHHOCTB;

2) CTPYKTYpPUPOBAHHOCTH B M0J1aU€ MPEACTABIIEMbIX MATEPUAJIOB;

3) TOTUYHOCTb, MPOCTOTA U3NIOKEHUS;

4) nmpaBUWIBLHOCTh MOCTPOCHUS (Ppa3 U OTCYTCTBUE CUHTAKCHUECKUX U Opdo-
rpaduyeCcKuX ONINOOK;

5) HanM4YMe CIUcKa JUTEPaTyphbl U UH(GOPMAIIMOHHO-CIIPABOYHBIX MaTepra-
JIOB, HCTIOJI30BAHHBIX B pabOTe HAJl TPOECKTOM;

6) AUIIEH3UOHHAs YUCTOTA UCTIOJIb3yEMbIX IIPOYKTOB;

7) cTerneHb BOBICUEHHOCTH YYaCTHUKOB 00pa30BaTeNIbHOIO Mpollecca B pea-
JN3ALUI0 TPOEKTA.

Kpumepuu oyenusanus no ogpopmnenuro

1) o6bem (onTUMaIPHOE KOJIUYECTBO CJIANIOB);

2) nu3aiiH (YUTaeMOCTh, HAJIMYME U COOTBETCTBHE TpaUKu M aHUMAIIHH,
3BYKOBO€ 0(OpMIICHHE, CTPYKTYpUpPOBaHUE UH(POpPMAIIMU, COOTBETCTBUE 3asBJICH-
HBIM TPEOOBAHUSAM);

3) opuruHaIBLHOCTH O()OPMIICHHS;

4) screTuka,

5) cooTBETCTBUE CTaHAApTaM OOPMIICHUS.

7.3. IlnanupoBanue U opraHu3alys BpeMEHH, HEOOXOAUMOTO JIJIsl U3YUYCHUS

JUCITUTUTUHBI.

BakHbIM yCIIOBHEM YCHENIHOTO OCBOCHUSI UCHUILTMHBI «KyabTypa peuu u
JIEJIOBOE OOIIEHUE) SIBIICTCS CO3/IaHUE CUCTEMbI MPABUILHON OpraHU3aluU TPY-
J1a, TO3BOJISIIOLIEN paclpeleIuTh yueOHY0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU
¢ rpadukoM 00pa3zoBaTEIBLHOrO Mpoiiecca. boabiryto MoMoIlb B 3TOM MOXKET OKa-
3aTh COCTaBJICHHE TJIaHa PabOThl HA CEMECTp, MECSII, HEACI0, AeHb. Ero Hanuuue
MO3BOJIUT MOJYMHUTH CBOOOHOE BpeMs IIENsIM yUueObl, TPYAUTHCS 00Jiee YCIEIIHO
u a3 PextrBHO. C Beuepa BCera Hajlo pacpeaeisiTh paboTy Ha 3aBTpaIIHUMN JEHb.
B koHIIE Ka)KJI0TO JHS 11e1eco00pa3Ho MOABECTH UTOT PaOdOThI: THIATENIBHO MPOBE-
pUTh, BCE JIM BBITIOJIHEHO 1O HAMEYEHHOMY IUIaHy, HEe ObUIO JIM KaKUX-JIUO0O OT-
CTYIUICHUH, a ecliid ObUIH, TI0 KaKOW MpUYUHE OHU Mpou3onuiu. HyxHo ocyriecTs-
JISITh CAMOKOHTPOJIb, KOTOPBIN SIBISIETCS HEOOXOIUMBIM yCIOBUEM YCIICIITHOMN yde-
Ob1. Ecniu 4T0-TO OCTanoch HEBBITIOJIHEHHBIM, HEOOXOIUMO W3BICKATh BPEMsI IS
3aBEpIICHUS ITOW YacTU palbOThl, HE YMEHbINass o0beMa HeleNbHOTO MmiaHa. Bee
3a/IaHUs K MMPAKTUYECKUM 3aHSATUSIM, a TAKKE 3aJaHNs, BBIHECEHHbIE HA CAMOCTOSI-
TEJIbHYI0 pabOTy, PEKOMEHAYETCSl BBINOJHATH HEMOCPEICTBEHHO MOCJE COOTBET-
CTBYIOLIEH TEMBbI JIEKIIMOHHOTO Kypca, YTO CIOCOOCTBYET JIyUIIEMY YCBOEHHUIO Ma-
Tepuasa, Mo3BOJISIET CBOCBPEMEHHO BBISIBUTh U YCTPAHUTH «IIPOOEIbD B 3HAHUSIX,
CHUCTEMAaTU3UPOBATh paHee MPOUJACHHBIN MaTepual, Ha €ro OCHOBE MPHUCTYIHUTh K
OBJIaJICHUIO HOBBIMH 3HAHUSIMU U HaBBIKAMH.



CucreMa akaJieMHU4eCKOro 0Oy4YeHHUsI OCHOBBIBAETCS HA PAIlMOHATBLHOM CO-
YETaHUM HECKOJIbKUX BUJIOB YYEOHBIX 3aHSTUN (B MEPBYIO OuYepelb, JICKIUU U
MPAKTUIECKUX 3aHIATHI), paboTa Ha KOTOPHIX 00JIaaeT OMpeneIeHHOW crenudu-
KOM.

7.4, ITonroToBKa K JEKITUSM.

3HAaKOMCTBO C JUCHHUIUIMHOW MPOUCXOJUT YK€ Ha MEPBOM JICKIIUH, TAE OT
CTyJleHTa TpeOyeTcs He MPOCTO BHUMAaHUE, HO M CaMOCTOSITeIbHOE o(opmiieHHe
KoHcnekTa. [Ipu paboTe ¢ KOHCIIEKTOM JICKIIUM HEOOXOIUMO YYHUTHIBATh TOT (pak-
TOp, YTO OJIHM JICKLIIMU JAlOT OTBETHl Ha KOHKPETHBIE BOIPOCHI TE€MBI, JPyTUE —
JIMIIb BBISBISAIOT B3aUMOCBSI3U MEXIY SIBJICHHUSMH, MOMOTas CTYACHTY MOHSTH
INIyOMHHBIC TIPOIIECCHI PAa3BUTHUSI M3y4aeMOTO IpeaMeTa KaKk B UCTOPHH, TaK U B
HACTOSIIIIEE BPEMSI.

KoncnekrupoBaHue JEKIMH — CIIOKHBIM BUJ BYy30BCKON ayaMTOpHON pabo-
ThI, TIPEIOIAraloIMii HHTEHCUBHYI0 YMCTBEHHYIO JEATEIBHOCTh cTyaeHTa. Kon-
CIIEKT SIBJISIETCS MOJIE3HBIM TOT/A, KOT/Ia 3alMCAaHO CaMO€ CYLIECTBEHHOE U ClIeJIa-
HO 9T0 camMuM oOyyaromumcsi. He Hajio cTpeMUThCA 3amucaTh J0CIOBHO BCIO JIEK-
1u. Takoe «KOHCIEKTUPOBAHUE» MPUHOCUT OOJibIlle Bpeaa, 4YeM Mojb3bl. Llerne-
coO0pa3HO BHayaje MOHSATH OCHOBHYIO MBICJb, U3JIAraeMyl0 JEKTOPOM, a 3aTeM
3anucarh ee. JKenaTenbHO 3alMuch OCYIIECTBIIATh HA OJTHOW CTPAHHUIIE JINCTA WIIH
OCTaBJIsiA TOJIsS, HA KOTOPBIX MO3/IHEE, MPU CAMOCTOSITEIbHON paboTe ¢ KOHCIEK-
TOM, MOHO CJI€JIaTh JOMOJIHUTEIbHBIE 3aAIIUCU, OTMETUTH HETIOHSITHBIE MECTA.

KoHcnekT nexnuu fydine moApas3ieniarh Ha MYHKTHI, COOMIOAas KpacHYIO
CTPOKY. DTOMY B OOJBIIION CTENEHU OYIyT CIOCOOCTBOBATH BOMPOCHI IJIaHA JICK-
IIUH, TIPEAJIOKEHHBIe TpenoaaBareasiM. CrenyeT oOpaiiaTh BHUMaHUE Ha aKIEH-
ThI, BBIBOJIBI, KOTOpPHIE JENAaeT JIEKTOpP, OTMedas HamOoJiee BaKHbIE MOMEHTHI B
JEKIIMOHHOM MaTepuaje 3aMEYaHUSAMH «BaXHO0», «XOpPOUIO 3alOMHHUTHY) M T.II.
MOHO n1e51aTh 3TO U ¢ NOMOUIIBIO PA3HOI[BETHBIX MApPKEPOB WJIM PYYEK, MOAUEP-
KUBasi TCPMUHBI U ONIPEICTICHUS.

[lenecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, abope-
BUATyp U CUMBOJIOB. OJHAKO NpH JanbHEMIIe padoTe ¢ KOHCIEKTOM CHUMBOJIBI
Jydille 3aMEHUTh OOBIYHBIMHM CJIOBAMU JJII OBICTPOTrO 3PUTEILHOIO BOCIPHUSTHUS
TEKCTA.

Paboras Haj KOHCIIEKTOM JIEKIIMM, BCETJa HEOOXOAWMO HCHOIB30BATh HE
TOJIbKO Y4€OHUK, HO U Ty JUTEPATYPY, KOTOPYIO TOTOJHUTEIHLHO PEKOMEHIOBAI
aextop. IMeHHO Takasi cepbe3Hasi, KpOoIroTJIUBasi padoTa ¢ JIEKIIMOHHBIM MaTepua-
JIOM TIO3BOJIUT TJIyOOKO OBJIAJCTh TEOPETUIECKUM MATEPHAIOM.

7.5. IToaroroBka K NpakTUYECKUM 3aHATUSAM
IToaroToBKy K KaKI0My IPAKTHYECKOMY 3aHATHUIO CTYACHT JOJLKEH HAadaTh
C 03HAKOMJICHHUS C IJIAHOM IPAKTUYECKOTO 3aHATHsI, KOTOPBIM OTPAXKAET COJEpKa-
HUE MPEIOKEHHON TeMbl. TIIAaTeNbHOE MPOAYMBIBAHUE U U3YUYECHHUE BOIIPOCOB
1JlaHa OCHOBBIBAETCS HA MPOPAOOTKE TEKYILEro Marepuana JICKI[UU, a 3aTeM U3y-
YeHHUs! 00s13aTEIbHON M JOMOIHUTENIbHON JUTEPATYyPbl, PEKOMEHIOBAaHHOW K JaH-
HOl Teme. Bce HOBBIE MOHATHS TO HU3y4aeMOMl TeME€ HEOOXOAMMO BBIYYUTh



HaM3yCTh U BHECTHU B IJIOCCAPHL, KOTOPBIH Ie1eco00pa3Ho BECTH C CaMOT0 Hayalia
U3y4EHHUs Kypca.

Pe3ynpTar Takoi paboOThl MOJKEH MPOSIBUTHCS B CIHOCOOHOCTH CTY/AEHTA
cBOOO/IHO OTBETUTH HAa TEOPETUUECKHE BOMPOCH! MPAKTUKYMA, €T0 BHICTYTIJICHUH U
y4acTUU B KOJJICKTUBHOM OOCYKIE€HHUU BOMPOCOB M3Y4a€MOM TEMBbI, MPABUIHLHOM
BBIMIOJTHEHUH MTPAKTUYECKHUX 3aJJaHU U KOHTPOJIBHBIX PaboT.

B npornecce moAroToBKY K MPaKTUYECKUM 3aHATHSAM, CTYJA€HTaM HE0OX0Iu-
MO 00paTuTh 0c000€ BHUMaHHE HA CAMOCTOSITENIbHOE U3yUeHHE PEKOMEHI0BaHHON
nautepatypsl. [Ipu Bceil MoNHOTE KOHCHEKTHPOBAHUS JICKIMH B HEW HEBO3MOKHO
U3JI0KHUTh BECh MaTepuaj U3-3a JUMHTA ayJUTOPHBIX YacoB. [loaTomy camocrtos-
TeJbHAs paboTa ¢ yueOHHKaMH, yueOHBIMH MOCOOUSIMHU, HAYYHOM, CIIPAaBOYHOM JTH-
TEpaTypou, MaTepualaMu TEpPHOAMYECKUX wu3AaHuil u VHTepHeTa sBIseTCA
Haubosnee 3PPEKTUBHBIM METOJOM MOIYUYEHUS JAOMOJHUTENbHBIX 3HAHUM, MO3BO-
JSIeT 3HAYUTENbHO aKTUBU3MPOBATh MPOLECC OBJIAJeHUs MH(pOpMaIMei, crnoco0-
CTBYET OoJiee ri1yOOKOMY YCBOEHHUIO M3y4aeMoro Marepuana, GOpMHpPYET y CTy-
JICHTOB CBOE OTHOIIIEHUE K KOHKPETHOI mpolieme.

7.6. PexoMennaruu o paboTe ¢ IUTepaTypoi

Paboty ¢ nurepaTypoil 1enecoodpa3Ho HavyaTh ¢ U3y4eHHs 00X paboT Mo
TEME, a TaKKe YYEOHUMKOB M y4eOHbIX mocoOui. PaboTy ¢ MCTOYHMKAMH HaJ0
HAaYMHATh C O3HAKOMHTEJIBHOI'O YTEHHs, T.€. MPOCMOTPETH TEKCT, BBIIAEISASA €r0
CTPYKTYpHbIE€ €IMHHLBL. [Ipy 03HAKOMUTEIPHOM UYTEHUU 3aKJIaJKaMHA OTMEUYArOTCS
T€ CTPaHUIIbl, KOTOpbIE TPEOYIOT 00Jiee BHUMATEIIBHOTO U3yUEHUSI.

B 3aBucumoctu OT pe3ysbTaTOB O3HAKOMHUTEIBLHOTO YTEHHS BBIOMpAETCs
JaJbHEUIINA crtoco0 paboThl ¢ UCTOYHUKOM. Ecnu miis pasperieHus mocTaBIICH-
HOM 3a7aun TpeOyeTCsl N3y4eHHEe HEKOTOPhIX (PparMEHTOB TEKCTA, TO UCIIOJIb3YET-
Csl METOJ BBIOOPOYHOTro yTeHUs. Eciau B KHUre HeT MoApOOHOro OrjaBieHus, cle-
yeT 00OpaTUTh BHUMAaHUE YUYEHUKA HA MMPEAMETHBIE U UMEHHBIE YKa3aTelu.

N30paHHble (pparMeHThl UM BECh TEKCT (€CIM OH LIEIMKOM MMEET OTHOIIIE-
HUE K TeMe) TpeOYIOT BIyMYHUBOT0, HETOPOILIMBOI'O YTEHUS C «MBICIIEHHOM Ipopa-
00TKOI» MaTepuaina. Takoe uTeHue NpeAnoaraeT BblIeICHHE:

1) rmaBHOTO B TEKCTE;

2) OCHOBHBIX apT'yMEHTOB;

3) BBIBOJIOB.

Oco0oe BHUMaHME clieAyeT oOpaTUTh Ha TO, BBITEKAET TE3UC U3 ApIyMEHTOB
WUJIM HET.

HeoOxoaumo Taxke nMpoaHaan3upoBaTh, KakKue U3 yTBEPKACHUN aBTOpa HO-
CST MPOOJIeMaTUYHBINA, TUTIOTETUUECKUN XapaKTep U yIIOBUTh CKPBIThIE BOIPOCHI.

[ToHsTHO, YTO yMEHHE TaKMM 00pa3oM pabdoTaTh ¢ TEKCTOM IMPUXOJIUT Aalie-
KO He cpa3y. Hamnyummii cnoco6 HayuyuThCs BBIEIATH TJIABHOE B TEKCTE, YJIABIIHU-
BaTh MPOOJEMaTUUYHBIA XapaKTep YTBEPKIICHUM, AaBaTh OLIEHKY aBTOPCKOW MO3U-
MU — 3TO CPABHUTENIbHOE YTEHHUE, B XOJI€ KOTOPOrO CTYJEHT 3HAKOMUTCS C pa3-
JUYHBIMA MHEHUSMU IO OJIHOMY U TOMY >K€ BOMNPOCY, CPABHUBAET BECOMOCTb U



JTI0KA3aTeJIbHOCTh apIrYMEHTOB CTOPOH U JIEJIAE€T BHIBOJI O HAMOOJbILEH YOeauTeb-
HOCTH TOW WJIM UHOU MO3UIHH.

Ecnu B nutepatype BCTpeyaroTcsi pa3Hble TOUKU 3PEHUS 110 TOMY WM UHOMY
BOIIPOCY M3-3a CIOKHOCTH MPOLIEAIINX COOBITUN U MPABOBBIX SIBJICHUMN, HEIIb35 UX
OTBEprarh, He pa3oOpaBmIKCh. [Ipy HaMUMKM PacXOXKACHUN MEXKIYy aBTOpAMHU
HEOOXOIMMO HANTH parMOHAIIBHOE 3€PHO Y KKIOTO M3 HHUX, YTO MO3BOJUT TITyO-
K€ YCBOUTH MPEIMET U3YUCHHS U 00JIee KPUTHUYHO OICHUBATH M3Y4aeMbI€ BOIIPO-
Chl. 3HAKOMSICh C OCOOBIMHU TMO3HIIMSMHU aBTOPOB, HY’KHO ONPENENSATh UX CXOXKHE
CYKJIEHUsI, apTyMEHTHI, BHIBOJIbI, @ 3aTEM CPAaBHUBATH UX MEXIY COOOM U mpume-
HSTh U3 HUX Ty, KOTOpas 0osee yOeauTeNbHa.

Crnenyronym 3TanoM padoThl ¢ JUTEPATyPHBIMA UCTOYHUKAMU SIBJISIETCS CO-
3JlaHU€ KOHCIEKTOB, (PMKCUPYIOIIUX OCHOBHBIE TE3UCHI U apryMeHThl. MOXKHO Jie-
JaTh 3allMCH Ha OTAEJIbHBIX JIUCTaX, KOTOPBIE IOTOM JIETKO CUCTEMATH3UPOBATH MO
OTZICJIbHBIM T€MaM H3ydaemoro kypca. Jlpyroit cnocod — 3T0 BeieHUE TeMaThue-
CKHX TETPaJIe-KOHCIIEKTOB IO OAHOW Kakoi-1ubo Teme. bosbline cnienuanbHble
paboThl MOHOTPAPUYECKOr0 XapakTepa 1eIeco00pa3HO KOHCIEKTUPOBATh B OT-
JIETBHBIX TETPAJAX. 3/1eCh BAXKHO BCIIOMHUTh, UTO KOHCIIEKTHI MUIIYTCS HA OJTHOM
CTOPOHE JIUCTa, C MOJSMH U JIOCTATOYHBIM JJIsi UCHPABJICHUS U PEMAPOK MEXK-
CTPOYHBIM PACCTOSIHUEM (3THU MPaBHIIA COONIOAAIOTCS ISl YAOOCTBA peJakTUPOBa-
Hus). Eciiu B KOHCIIEKTaX MPUBOJATCS LIUTAThI, TO HEMMPEMEHHO JIOJKHO OBITH J1a-
HO YKa3aHHM€ Ha UCTOYHUK (aBTOp, HA3BaHUE, BBIXOJHBIC JaHHbIC, No CTpaHUIIbI).
BriocneactBuu 3Ta nuHGOpMaIIK MOXKET OBITh UCIIOJIB30BAHA MPU HAIMUCAHUU TEK-
cTa peepara uiaM Ipyroro 3agaHusl.

Takum 06pazom, rpu paboTe C UCTOYHUKAMU U JTUTEPATYPON BaKHO YMETh:

- COMOCTAaBJIATh, CPABHUBATH, KJIACCU(UIIUPOBATH, TPYNIUPOBATH, CUCTEMA-
TU3UPOBATH MH(POPMAIHIO B COOTBETCTBUHU C OTIPEICTICHHON yUeOHOM 3a1aueii;

- 0000111aTh MOJYYEHHYIO WH(POPMAIIHIO, OIIEHUBATH MPOCTYIIIAHHOE U MPO-
YUTAHHOE;

- (hUKCHUPOBATh OCHOBHOE COJIEpKaHUE COOOIIEeHUM; (hOPMYJIUPOBATH, YCTHO
U MHUCHbMEHHO, OCHOBHYIO HJICI0 COOOIICHUS; COCTABIAThH IUIaH, (pOpMyIupoBaTh
TE3UCHI;

- TOTOBUTD U MPE3EHTOBATH Pa3BEPHYTHIC COOOIICHUS TUIIA JIOKJIA/IA;

- paboTaTh B pa3HbIX pexuMax (MHIUBUAYaJIbHO, B MIape, B TPYyIMIE), B3au-
MOJEHCTBYS IPYT C IPYTOM;

- I0JIK30BaThCs peepaTUBHBIMU U CIIPABOYHBIMU MaTepHUATIaAMU;

- KOHTPOJIUPOBATh CBOW JCHCTBUS W JCHCTBUS CBOMX TOBApHIIEH, O0BEK-
TUBHO OLICHUBATh CBOU JICVCTBUS;

- oOparmarhCs 3a MOMOIIBIO, TOTOJHUTEIHLHBIME PA3bICHEHUSIMH K TIPETIO-
JaBaTeINIo, APYTUM CTYJCHTAM.

- MMOJIL30BAThCSl IMHTBUCTUYECKON MJIM KOHTEKCTyalIbHOM JOTaaKoON, CIOoBa-
PAMH Pa3IUYHOTO XapaKTepa, pa3InyHOTO poja MOJCKa3KaMH, OIOpaMU B TEKCTE
(KTrOUEBBIC CJIOBA, CTPYKTYpa TEKCTa, MpeaBapsitoias uHbopmaius u ap.);



- UCIIOJIB30BaTh MPU TOBOPEHUH M MHUCHhME TIeprdpa3, CHHOHUMUYHBIC CPEJI-
CTBa, CJIOBA-OMHCAHMS OOIIMX TOHSATUH, Pa3bACHECHHSI, TPUMEPHI, TOJKOBAHUS,
«CIIOBOTBOPYECTBOY;

- TIOBTOPATHh WM Tiepedpa3upoBaTh PEIUIMKY COOCCETHHUKA B MOATBEPIKIC-
HUY TTIOHMMAaHUS €r0 BBICKAa3bIBAaHUS WIIH BOIIPOCA;

- 00paTUThCA 3a MOMOIIBIO K coOeceMHUKY (YTOYHUTH BOIPOC, MEPECIPO-
CUTb U JIp.);

- HCII0JIb30BaTh MHUMHMKY, )K€CThI (BOOOIIE M B TEX CIydasx, KOTJa SI3bIKOBBIX
CPEIICTB HE XBaTaeT IS BBIPAKCHUS TEX MJIM MHBIX KOMMYHUKATHBHBIX HaMepe-
HUH).

7.7. IlonroToBka K MpOMEKyTOUYHOM aTTeCTALNH.
[Ipu moaAroToBKE K MPOMEKYTOYHOM aTTeCTAIMU 11€71eCO00pa3Ho:
- BHUMATEJIbHO U3YUYUTh NIEPEYEHBb BOMPOCOB U OMPEACIUTh, B KAKUX UCTOY-
HUKaX HaXOJATCS CBEJICHUSI, HEOOXOAUMBIE JIJIs1 OTBETA HA HUX;
- BHUMATEJIBHO MPOYUTATh PEKOMEHI0BAaHHYIO JTUTEPATYPY;
- COCTaBUTb KPATKHWE KOHCIIEKTHI OTBETOB (IIJIAHBI OTBETOB).

7.8. MeTtoauyeckue MaTepralibl sl IOATOTOBKH K TUCKYCCUU

Juckyccus — 310 myOJuYHBIA TAAJIOT, B MPOLECCE KOTOPOro CTAIKUBAIOTCS,
KaK [PaBUJIO, IPOTUBOIOJIOKHBIE TOUKHU 3peHHUs. J(UCKyCcCHs UMEET 1BE OCHOBHBIE
HeNu: HHOOPMALMOHHYIO LIEJb: BBISIBUTH CyTh CIIOPHOI'O BOIPOCA, YETKO 0003HA-
YUTh BCE TOYKU 3PEHUS; LEIb BO3ACHCTBUS, YOSKICHHS: C IOMOIIbIO MTPUBEIEH-
HBIX apIYMEHTOB U JJOKA3aTeIbCTB YOSIUTh CONEPHHUKA B IIPABOTE CBOUX B3IJIAIOB.

IIpn mOArOTOBKE MO TEME HAIO PACCMOTPETH MO3ULUHU «33a» U «IIPOTHUBY.
Kaxx1ast mo3unuyst 10JKHA COIepKaTh:

1) onpenenenue TeMbl, 00bSICHEHNE KITFOUYEBBIX TTOHSTUNA TEMBI;

2) GpopMyJIHpPOBKY OCHOBHOI'O T€3HMCA, C TOUKU 3PEHUSI KOTOPOro OyneTr J0-
Ka3bIBaThCS Ta WM UHASI MO3ULIMS;

3) apryMeHThl M JI0OKa3aTesbcTBa (C OMOPON Ha TEKCThl XYAO0XKECTBEHHOM,
KPUTHYECKOMN, HAYYHOU U MyOIUIIUCTUUECKOMN JIUTEPATYPHI).

VYcnex B IMCKYCCHM B 3HAUUTENIBHOM CTENEHU 3aBHCHUT OT apryMEHTOB, KO-
TOpbIE IPUBOJATCS B MOJAEPKKY BBIABUHYTOTO TE3UCA.

JUtst BeneHus MPOAYKTUBHOM JUCKYCCHH CTOPOHBI JOJKHBI YMETh 3a]1aBaTh
UH(POPMAaTUBHBIE U KOPPEKTHBIE BOIIPOCHI APYT IPYTY.

[Ipexne yeMm BBICTYIATh, HAJO0 YETKO ONPENEIUTh CBOIO mo3unuio. IIpose-
pUTh, TIPABUJIBLHO JIM TIOHATA CYTh MpoOseMbl. BHUMaHuEe K BBICTYIUICHUIO OTITIO-
HeHTa. Jlydmmm cnocoboM Jqoka3aTenbCcTBa WM OMPOBEP)KEHUS ABISAIOTCS Oec-
criopHbie (hakTel. Jlydmum criocoboMm yOemuTh MPOTHUBHUKA SBISETCS YETKas ap-
ryMeHTauus u 6e3ynpeyHas jioruka. Henb3si MckaxaTh MBICIH U CJIOBa CBOUX OIl-
MOHEHTOB.



7. MATEPHUAJIbI OHEHUBAHUA
PE3YJIBTATOB OBYYEHMUSA 11O JUCIUITJIMHE

7.1. Iloka3aTe/id, KpUTEPUH U IIKAJIbI OCHUBAHUS KOMIIETEHIIM I

Onenka pe3ynbTaToB 0Oy4eHHUs] U YPOBHSA C(HOPMUPOBAHHOCTU KOMIIETEHIUI
MPOBOAUTCSA B XOJAE MEPONPUITHUH TEKYUIEr0O KOHTPOJIS M MPOMEKYTOUHOU
aTTeCTallMM C MCMOJb30BAHUEM (DOHJIOB OIIEHOYHBIX CPEACTB U C NMPUMEHEHUEM
OAJITLHOM CHCTEMBI OIIEHKH YCIIEBAEMOCTH O0YYAIOITUXCS.

[Topsimok MpoOBEIEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUOM
aTTECTallui OCYUIECTBIISIETCS B COOTBETCTBUM C JIOKAJIIbHBIM HOPMATUBHBIM AKTOM
AxaneMun.

Tabnuma 7.1

CooTHollIeHUE MTOKa3aTENE U KPUTEPUEB OLICHUBAHUS KOMITETEHIINI

CO IIIKAJION OIICHUBAHMSI
(dbopma mpoMEKyTOUHOM aTTEeCTAlUK — 3a4€T)

IToxazarenn
KOMITeTeHIIY (1if) Kpurepuii onienuBanus IHxana ouerrsa-
(meckpunTOpHI) w1 (Oaner)
3HATh: [TokasbIBaeT MoJHBIE U TTyOOKHE 3HAHUS, TIOTUYHO U 90-100
(cooTBeTCTBYET apryMEHTUPOBAHHO OTBEYAECT HA BCE BOIIPOCHI, B TOM 0aJuIoB
Tabm. 1) 4KClIe JOIOJIHUTEIbHBIE, TIOKA3bIBAET BBICOKUI ypoO-
BEHb TCOPETUYECKUX 3HAHUU
[TokaszpiBaeT rioyOoKkue 3HaHUS, TPAMOTHO H3JIaraer, 76-89
JIOCTaTOYHO IIOJIHO OTBEYAET Ha BCE BOIIPOCHI, B TOM OaioB
YHUCIle JONOJHUTENbHBIE. B TO ke Bpems npH OTBETE
JIOITYCKAET HECYIIECTBEHHBIE TOTPEIIHOCTH
[Toka3piBaeT mocTaToOuHbIE, HO HE TJIYOOKHE 3HAHUS, 60-75
IIPU OTBETE HE JOMYCKaeT IpyObIX OMIMOOK MM MPO- OaioB
TUBOpPEUMil, OIHAKO B (POPMYIMPOBAHUU OTBETA OT-
CYTCTBYET JOJDKHAs CBS3b MEXIY aHaIu30M, apry-
MEHTallMe W BBIBOAAMH. /[ MOJydeHMs NMpaBUIIb-
HOT'O OTBETA TPEOYIOTCS YTOUHSIOLINE BOIPOCHI
Iloka3piBaeT HeIOCTATOYHLIE 3HAHUS, HE CHOCOOEH Mmenee 60
apryMEHTUPOBAHHO M IIOCJIEOBATEIIBHO W3JIaraTh 0asoB
MaTepuai, JomyckaeT rpyOble omuOKH, Hempa-
BWJIBHO OTBEYAET HA JOINOIHUTEIIBHBIE BOIIPOCH! UIU
3aTPYAHSETCS C OTBETOM
YMETB: YMeeT NpUMEHATh IOJYYEHHBIE 3HAHUS IS pelle- 90-100
(cooTBETCTBYET HUS TIPAKTUYECKUX 3a7ay, CHOCOOEH MPEeIOXKHUTh 0auIoB
Tabm.1) albTepHATUBHBIE PELICHUS AaHAIU3UPYEMBIX IIPO-
6s1eM, HopMyIMPOBATH BHIBOIBI
YMeeT NpUMEHATh IOJYYEHHBIE 3HAHUS Ul pelle- 76-89
HUS TIPAKTHYECKUX 3a]1a4, CIOCOO0eH (hOpMyIUpPOBaTh 0aJIoB
BBIBOJIBI, HO HE MOXKET IPEIIOKUTH AlIbTEPHATUBHBIE
pelIeHHs aHAIU3UPYEMBIX MPoOIeM




Iloxa3zarenu
KOMITeTCHIINH (1i1)

Kpurepuii orlenuBanus

IIIxana oneHnBa-

(1eckpHITOpE!) Hus (OaJuThI)
[Ipu pemieHny NpakTUYECKUX 3a7ad BO3HHUKAKOT 3a- 60-75
TPYJAHEHUS 6amioB
He moeT pemarh npakTudeckue 3a1auu meHee 60
OaJITIOB
BJIAJICTh: Brageer HaBbIKaMH, HEOOXOUMBIMHU JJIs1 TIPOGECCH- 90-100
(cooTBeTCTBYET OHAJIBHOU JIEATEIILHOCTH, CITIOCOOEH OIEHUTD Pe3yJib- 0aoB
Tabi. 1) TaT CBOCH JCSITEILHOCTH
Bianeer HaBbIKaMu, HEOOXOAMMBIMHE TSI PO eccH- 76-89
OHAJIBHOM JEATEIbHOCTH, 3aTPYIHIETCA OUECHUTh pe- 0aI0B
3yJIbTaT CBOEH JEATEIIbHOCTH
Iloka3epiBaeT ciaOble HAaBBIKA, HEOOXOIMMBIE IS 60-75
poeCCUOHATBHON JIEATEIbHOCTH OaJIJIOB
OTcyTcTBHE HABBIKOB meHee 60
OaJIoB

Pe3ynapTaTtoM mpoOMEXYyTOUHOH aTTrecTaluu sBISETCS CymMma OasuioB,
HaOpaHHBIX BO BpeMsl OTBETa OOYYAlOUIErocsl Ha TEOPETUUYECKUE U MPAKTUUECKUE
Bonpockl. [lepeBoa HaOpaHHBIX OANIOB B TPAJUIIMOHHYIO OLEHKY M ONpECIICHNE
YPOBHS C(HOPMUPOBAHHOCTU KOMIETEHIMI OCYILIECTBISETCI B COOTBETCTBUHU C

Tabm.7.2.
Tabnuma 7.2
[Topsinok nepeBoja O0AMIOB B OLIEHKY U ONPE/IeTICHUE YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETESHIIUH
VYpoBeHs chopMupoBaHHO- KonnuecTBo Onenka
CTH KOMITETCHIINH HaOpaHHBIX Oaj-
(371eMeHTa KOMIIETEHIIMH) JIOB
BBICOKU I 90-100 OTJINYHO
MOBBIIICHHBIN 76—89 0amioB XOpOoLIo 3a4TEHO
MOPOTOBBIN 60—75 6annoB YIAOBJIETBOPUTEIHHO
He copMUpPOBaH MeHee 60 0asioB | HEYJIOBJIETBOPUTEIHHO HE 3a4TE€HO

7.2. IlpuMepHBIii NepevyeHb BONPOCOB VISl MOATOTOBKH K IK3aMe-

HYy/3a4eTy

[TpomexxyTodHast aTTecTalus IPOBOJUTCS B JOpME YCTHOTO OTBETA HA TEO-
pPETUYECKUI BOMPOC U PEIICHHS MOCTABICHHOW MpernoiaBaTeyeM 3agauu  (dK-
3aMeH BO 2 cemectpe) (1 aTam - HaBBIKK COCTaBIIeHUsI OFOKETHON U (hPUHAHCO-
BOM OTYETHOCTH, PACIPEIECICHUS PECYPCOB C YUYETOM MOCIEICTBUN BIMSHUS
pa3IMYHBIX METOOB U CIIOCOOOB Ha Pe3yJIbTAaThl ACATEILHOCTH OpPraHU3aliH ).

3R33MeHalII/[0HHLIe BOIIPOCHI MO NUCHUILJIMHE
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[Tonstue nuueliHoro (ad¢uHHOTO) MPOCTPAaHCTBA, aKCHOMBI adPUHHOTO JTHMHEHHOTO
IIPOCTPAHCTBA.

ConeprxarenbHble NPUMEPHI JIMHEMHBIX IPOCTPAHCTB.

JluneiiHass 3aBUCUMOCTh W HE3aBHCHUMOCTb JJIEMEHTOB (BEKTOPOB) JMHEHHBIX IIPO-
CTPAHCTB.

Yucno u3mepeHui (pa3MepHOCTh) JINHEHHOTO MPOCTPaHCTBA.

ba3uc u koopiMHATHI BEKTOPOB B N —MEPHOM JINHEWHOM MIPOCTPAHCTBE.

TeopeMa 0 €IMHCTBEHHOM MPEJCTABICHUU AJIEMEHTOB (BEKTOPOB) JIMHEHHOTO MpO-
CTpaHCTBa KaK JTMHEITHOW KOMOMHAIIMK BEKTOPOB Oa3uca.

[Tpumepsl pa3inokeHus: BEKTOPOB JTMHEHHOTO IPOCTPAHCTBA B Pa3IMYHBIX Oa3ucax.
[TognpocTpaHCcTBa TMHEHHOTO IPOCTPAHCTBA.

Teopema o npeoOpazoBaHUM KOOPIMHAT BEKTOPOB JTMHEHHBIX MPOCTPAHCTB MPU U3MeE-
HeHuu Oasuca.

OBKJINJI0OBO NPOCTPaHCTBO. CKaJIspHOE MTPOU3BEACHNUE, AaKCUOMBI CKAJISIPHOTO IIPOU3BE-
JCHUS.

[Tpumeps! paznuuHbIX (GOPM CKATAPHBIX TPOU3BEACHUN.

JlnvHa BekTopa (37eMeHTa) HBKIUA0BA TPOCTPAHCTBA. YTOJ MEXKI1Y BEKTOPAMHU.
Hepasencro Komn - byHsKOBCKOTO.

Teopema [Tudaropa ans mpou3BOIBLHOTO IBKINIOBA TPOCTPAHCTBA.

OproroHanbHbIi 0a3uc.

Teopeme o cyliecTBOBaHUM OPTOTOHAILHOTO 0a3uca B ABKIUIOBOM MPOCTPAHCTBE.
AJropuT™M OpPTOrOHAJIM3ALMU MIPOU3BOJBHOrO Oa3uca BO BCSIKOM N-MEPHOM 3BKJIUIO-
BOM IIPOCTPAHCTBE.

[Ipumepsl OpTOroHaNU3aKu MPOU3BOJIBHBIX OA3UCOB.

OptoHopMupoBaHHbIi Oa3uc. JlekapToBa cucTeMa KOOpAUHAT.

PaccrosiHre Mex 1y 1ByMs TOUKaMH (BEKTOpPAaMHU) IBKJIUA0BOIO IPOCTPAHCTBA.
JInHerHoe MpOCTPaHCTBO MAaTpPHIIL.

OcCHOBHBIE XapaKTEPUCTUKHU KBAaJIPATHBIX MATpPHUIL: ONpPENEIUTeNb, OOpaTHas MaTpHIIa,
COOCTBEHHOE 3HAUE€HUE U COOCTBEHHBIN BEKTOP (KpaTKasi XapaKTepHCTUKA).

AJNTOpUTM BBIYMCIICHHSI ONPEACIIUTENSA, CBOMCTBA ONPENEIUTENEH.

ANTopUTM BBIYUCIIEHUS] 0OPaTHOI MaTpPHUIIBL.

AJTOpUTM BBIUKCIEHHS] COOCTBEHHOTO 3HAYEHMSI MaTPUIIbL.

ANTOpUTM HaXOXKJEHHUSI COOCTBEHHBIX BEKTOPOB MaTPHIIbI.

Pemenue cuctem nuHelHbIX anredpanueckux ypaBuenuit (CJIAY) meromom oOpaTHO#
MaTpPHILIBI.

Pemenue CJIAY meromom Kpamepa.

Pemenne CJIAY meronom [Maycca.

CBoiicTBa pelIeHUi CUCTEM JIMHEWHBIX alreOpandyeckux ypaBHEHHUIl: €TUHCTBEHHOE
peleHne, 6eCKOHEYHOE YHCIIO pEeIIeHH, HECYIIEeCTBOBAHUE PEIICHU.
CopepxarenpHble IPUMEPHI IPUMEHEHNSI MAaTPUYHOTO UCUUCIICHUS B SKOHOMUKe: «ba-
JIAHCOBAas MaKpOMOJeNb JIEOHTbEBa» CTPYKTYpPUPOBAHHON SKOHOMMKH.

Maxkpomozenb MeXTyHapOAHON TOPTOBIIH.

MeTo HaMMEHbIINX KBAJAPATOB.

[TpubnmxeHHoe pelieHre MepeonpeaeEHHbIX CUCTEM JIMHEHHBIX anredpandeckux
ypaBHeHuii (CJIAY).

CkansipHO€ MPOU3BEIEHUE B IEKAPTOBBIX KOOPAUHATAX.

BekTopHoe npousBeieHrEe BEKTOPOB. BhIpajkeHne BEKTOPHOIO NPOU3BEACHMS B JEKap-
TOBBIX KOOPJAMHATAX.

CMenianHO€ NMPOU3BEACHUE BEKTOPOB. BbIpa’keHHE BEKTOPHOIO NMPOU3BEACHHUA B JE-
KapTOBBIX KOOPJIMHATAX.

I'eomeTprueckue cBOWCTBa BEKTOPHOIO Npou3BeleHUs. ['eoMerpuueckue CBOMCTBA
CMEILIEHHOTO MPOU3BECHHUSI.



39. 3aymaua o nejeHuU OTpe3Ka B JaHHOM OTHOIIICHUH.

40. Pa3nuynble BUBI ypaBHEHUS MPSIMOI Ha IUIOCKOCTH: 0o0lee, KAHOHUYECKOE, B OTpe3-
KaxX, C YIJI0BBIM KO3(DPHUIIHEHTOM.

41. Pa3nuyHble BUIBI ypaBHEHUH IUIOCKOCTH: 00IIee, KAHOHUYECKOE, B OTpe3Kax, HOPMH-
pOBaHHOE.

42. Tlpsimast nuHMA B IpocTpaHcTBe. KaHOHMUYECKOe ypaBHEHHE.

43. HekoTopble 3a7jauu Ha MPSMYIO U TJIOCKOCTh B IIPOCTPAHCTBE.

44. JIluHnN BTOPOTO MOPsi/IKa HA IIOCKOCTH. DJIJIMIIC.

45. T'unepOona.

46. ITapabomna.

47. UccnenoBanue (HopM 3JUIHATICA, TUIIEPOOIIBI U MapadoJibl 10 UX KaHOHHMYECKUM ypaB-
HEHUSIM.

48. KomruiekcHbie uncia. Anredpa KOMIUIEKCHBIX drcesl. @opmyina Myaspa.

49. T'eoMeTpuuecKoe U SKCIIOHEHIUAIBHOE MPEICTABICHHE KOMIUICKCHBIX drcen. dopmy-
JIb1 Ditniepa.

50. [Tonsitue MuokectBa. CoOCTBEHHBIE MOAMHOXKECTBA. [lycToe MHOXKeCTBO. YHUBEp-

canbHOE MHOKeCTBO. OTHOIIIEHUE MEXTy MHOKECTBAMU: BIIOKEHUE, PABEHCTBO.
ol MHoxecTBa U WX 3JE€MEHThl. YHapHble U OMHApHbIE ONEpaluy Ha MHOXeE-
CTBE, aKCHOMBI OIepaluii HaJ MHOXecTBaMHU. J[ekapTOBO MPOM3BEAEHUE MHOXKECTB.
52. OcHOBHBIE CBOWCTBA Omepanvii HaJ MHOXKECTBaMH, JBOHCTBEHHOCTh MHOKECTBEHHBIX
onepauui, 3akoHsl 1e Moprana. J{uarpammel Diinepa-Benna.

HpI/IMepHLIﬁ MmePEeYCHb BOIMPOCOB 1Jisl MOATOTOBKH K 3K3aMEHY

53.  buHapHble OTHOIIEHMS Ha MHOXKECTBaX: SKBUBAJIEHTHOCTH, CTPOIOro M HECTPO-
TOro MOps/IKa, TOJIEpaHTHOCTH. TeopeMa 0 pakTopu3au MHOKECTB.
4. Koneunsle MHOxecTBa. KomOunHaTopHble 3amauu. OCHOBHBIE (BOpPMYIIBI
KOMOHWHATOPHKH.
55. Hepapxus yncnoBbix 6eckoneunbix MHOeCTB N, Z, Q, Ir, R, C u ux usmepenue.
56. @yHKIMOHAJIbHOE O0TOOpakeHne MHOXeCTB. UucioBble PyHKIIUU OTHOU U

HECKOJIbKMX MepEeMEHHbIX. 3HaueHue (QyHKIMU, 00JIacTh ONpeAeTIeHHs, MHOXKECTBO 3Ha-
YEeHUH, cnocoObl 3a1anus (M300pakeHus) QyHKIIUMN.

57. OcHoOBHEBIE DJIEMEHTApHBbIE byHKIIUH 51 1504 CBOMCTBA:
y=x",y=a",y=Inx,y=sinx,y =cosx, y =tgx, y =Ctgx, y =arcsinx, y = arctgx.

58. AnreOpanueckue onepanuu Hag PyHKIHSIMU.

59. Onepauuu npeneabHOro nepexoaa Haj QyHKIUSIMU (QJITOPUTM) U €€ CBOM-
CTBa.

60. 3aMmeuaTenbHbIEC IPEIENbl U UX CIEACTBHUS.

61. OcHoBHBIE MpUEMBI BhIUUCIeHUS TipenenoB. [Ipasuno (Teopema) Jlonura-
.

62. beckoneuHo Manbie U 6€CKOHEUHO OoJiblINEe (PYHKLIUHU, UX CPAaBHEHHUE, DK-
BUBAJICHTHOCTb.

63. Omnpenenenne HenmpepbIBHOCTH (YHKIUMM B TOUKE W Ha oTpe3ke. Hempe-
PBIBHOCTb OCHOBHBIX 3JIEMEHTAPHBIX (PYyHKIIUH.

64. [Tonsatue mpomsBogHo ¢GyHKkUHU. Onepanuu HaXOXAEHUS MPOU3BOJTHOU
(GYHKIMU OJTHOM epEeMEHHOM (aJIrOpUTM).

65. OCHOBHBIE NpaBHWJIa BBIYHCIECHUS INPOU3BOAHOM. [Iponm3BomHas CioOXHOMU
¢yHKIMU. 3HaYeHUE TPOU3BOIHON B TaHHOM TOUYKe.

66. [Ipon3BonHbIE OCHOBHBIX 3JE€MEHTApHBIX (YHKIMH, TaOIuIa MPOU3BOJI-
HBIX.

67. ['eomeTprueckuii, MEXaHUYECKUH U DdKOHOMUYECKHH CMBICI ITPOU3BOIHOM.

68. [Ipou3BoaHbIE BRICHIMX MOPSAKOB. YacTHbIE MPOU3BOJAHBIE (QYHKIIMH MHO-



TUX IepeMeHHbIX. TeopemMa 0 paBEHCTBE CMEIIaHHBIX MPOU3BOIHBIX.

69. IIpousBonHast no HampaBieHuto. ['panueHT, ero cpoiicTBa. IlpumMeHnenue
rpajueHTa B 3ajJa4yax JIMHEHHOTO MJIaHuPOBaHUS.

70. IIpumenenne NOHATHS IPOU3BOJAHON B dKOHOMUKE. IIpenenbHble Xxapakre-
PUCTUKH SKOHOMHUYECKUX (QYHKIIUN. DIaCTUUYHOCTH (PYHKLIHU.

71. Onepaunst nuddepennuan. I[IpubnrmkeHHbIE BBIYUCICHUS C MOMOIIBIO
nuddepennuana.

72. CgoiicTBa quddepenunpyemorx pynkmuid. Teopemsr @epma, Poms.

73. Teopembl 0 KOHEYHBIX IMpupanieHusax GyHkuui Jlarpanxa n Komwu.

74. [Ipu3naku Bo3pactanus U yObiBaHUs PyHKIUN (Teopema).

75. DkcTpemMyMmbl GYHKIHHA OJHOW mepeMeHHou. HeoOxoaumele U gocTaTod-
HBIE YCJIOBHS dKCTpeMyMa (Teopema).

76. HaunbGonpiiee u HauMeHbIee 3HaUYCHUE PYHKIIMU HA OTPE3KE.

77. Teopembl (Popmynbl) Teisiopa u Makinopena

78. Breinmyknocte rpaduka dpyHkmuu. Teopema o THIIax BBINYKJIOCTH rpaduka
GbyHKIHH.

79. Touku neperuda rpaduka pynkmuu. HeoOxoaumple U JOCTATOYHBIC YCIIO-
BHS CYIIIECTBOBAHHS TOYKH Ieperuda (Teopema).

80. AcumMmnToThl rpaduka GyHKIIUH.

81. UccnenoBanue ¢GyHKkuuid merogamu audPepeHInaibHOro MCUYHCICHHS
(cxema).

82. [TonsitTue mnepBooOpa3HOW (GYHKIMM ¥ HEONPEAEICHHOTO HWHTerpasa.
CpoiicTBa onepalnu HEONPEASICHHOTO HHTETPUPOBAHUSL.

83. OcHoOBHBIE TIpUEMBI HEOMPEACIEHHOTO WHTETPUPOBAHUSA: 3aMeHa Iepe-
MEHHBIX, HHTETPUPOBAHUE 10 YACTSIM, PA3JIOKEHUE Ha IPOCTEHIIINE APOOH.

84. [TonsATHE ONpenesieHHOT0 UHTETrpaja U €ro CBoMcTBa. TeopeMa o cpeaHeM
3Ha4YCHUM onpeneaéHnoro narerpana. ®opmyna (Teopema) HeroTrona-JIeiiOHuma.

85. DKOHOMHYECKHUIN U TEOMETPUUIECKUUN CMBICIBI OMPEIeTIEHHOTO HHTErpaa.

86. HNHTerpan ¢ nepeMeHHbIM BEPXHHUM IPEAEIOM, €ro CBONCTBA, CBS3b C He-
OTIpEJIeICHHBIM U UX CBOWCTBAa: MHTETPAIOM

87. HecobOcTBeHHBIN nHTErpai, BHIUYMCIeHHEe HECOOCTBEHHBIX HHTErPajioB.

88. [TonsiTve uncoOBOroO psifa U ero cBoiicTsa. OCHOBHBIE ONpPEACIEHUS.

89. CgoiicTBa cxoasuuxcs psaaoB. Heobxoaumoe ycinoBue cXoQUMOCTH psija.

90. Psinpl ¢ HeoTpunaTenbHBIMU WwieHaMu. HeoO0XoAuMBIi U TOCTATOYHBIN TPH-
3HaK CXOJUMOCTH psijia C HEOTPULATEIbHBIMU YICHAMHU.

91. JlocTaTouHBIE YCIOBUSA CXOJIWMOCTH PSAOB C HEOTPHUIATEIHHBIMH UYICHAMHU.
MosxapanTHbIl npu3Hak. [Ipumepsl.

92. [Mpuznak JlamamOepa CXOAUMOCTH PSIAOB C HEOTPHUIATEIBHBIMU YICHAMH.

93. WNuTerpanbublii npusHak Komm — MakigopeHa cXOQUMOCTH PSJ0B C HEOTPHU-
aTeIbHBIMU YieHaMu. [IpumMepsr.

94. Kpurepuit Komu u npusHak cpaBHEHHUS CXOJUMOCTHU PSJOB C HEOTPHUIATEIb-
HBIMU WieHaMmu. [Ipumepsr.

95. 3nakouepenyomuecs panbl. Ilpusznak JleiiOHHIIAa CXOAUMOCTH 3HaKouepe-
JIYIOIIErocs psija.

96. 3HaKomepeMeHHbIe pAsbl. AGCONIOTHAS M YCIOBHAs CXOJAMMOCThH 3HAKOIepe-
MEHHBIX PSIIOB.

97. Crenennsie psasl. Teopema Abens 00 0071aCTH CXOAMMOCTH CTENEHHBIX Psi-
JIOB.

98. Pannyc cxoauMoCTH, HHTEPBAJ CXOJAMMOCTH CTEINEHHOI0 pAla.

99. CBolicTBa CTEIICHHBIX PSJIOB.

100. Paznoxxenne QpyHKIUN B CTENEHHbIE psiabl. Teopema 0 €eAMHCTBEHHOCTH pa3-

T0XXeHUs QYHKIUH B CTCTICHHBIC PSIBI.



101. Psanpr Teitnopa u MaknopeHa 3neMeHTapHBIX QYHKITUHN.

102. [Tousitue oO6bIKHOBeHHOTO AuddepenunanbHoro ypasuenus (OY). Paz-
muaHble opmel 3anuceit OY. Obmee u yactHoe pemenne OJ1Y.

103. Juddepennnansapie ypaBHeHUs epBoro nopsaka. Teopema Komm o cymecTBo-
BaHUU U enuHCcTBeHHOCTH pemennn O/[Y nepsoro nopsaxa.

104. YpaBHEHUS C pa3aeAIOIIMMUCS IEPEMEHHBIMH.

105. OpnHopoHbIE ypaBHEHHUA. Y paBHEHUS, IPUBOJUMbIE K OJTHOPOAHBIM.

106. YpaBHeHue B MONHBIX quddepeHnmnanax.

107. Ypasuenue bepnymin.

108. Jlunelinble ypaBHEHUS 1-TO MopsAaKa ¢ epeMeHHBIMU KO3 UIICHTAMH.

109. OJ1Y 2-ro nopsjaka, CBOAAIIMECS K ypaBHEHUIO 1-T0 mopska (3-u cirydas).

110. JIuneitnble ogHOpOAHBIE U HeogHOpoaHble OLY 2-r0 mopsiika ¢ nepeMEHHbBIMU
Koa(urmeHTamu.

111. Onpenenurens BpoHckoro, ero cBoiicTBa (2 TeOpeMbI).

112. dynmpamenTanbpHoe pemenne OJIY 2-ro mopsiaka.

113. OcHoBHbIe cBoicTBa ogHOpoaHoro O/Y 2-ro mopsiaka.

114. Merton Jlarpanka noucka peuienuit Heognopoaaoro OJIY 2-ro nopsaka.

115. JIMHEWHBI OJHOPOIHBIC M HEOAHOPOHBIE Au(QepeHInaIbHbIe YpaBHEHHS Tep-
BOT'O U BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 puiieHTamu.

116. Meton HeonpenenéHHBIX KOA(P(GUIMEHTOB pEHICHUs JIMHEHHBIX AuddepeHIm-
aJbHBIC YPaBHEHUS MIEPBOTO U BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 hUlIMeHTaMH.

117. Cuctemsl O/1Y ¢ mocToSTHHBIME KO3 OUIIUCHTAMH.

7.3. IlpumepHbIe NpaKkTHYeCKHE (CUTYAllHOHHBbIEC) 32/IaHUS
Tema 1
MHoxecTBa:
1. Ilycte A = (-8,6] u B = [1,8). Haiinure muoxectBa A(\1B, AU B, A\B, u B\A
1 U300pa3uTe UX Ha YUCIOBOU OCH.
2. JlokaxxuTe CISAYIOIINE COOTHONMICHUS U MPOWUTIOCTPUPYHTE UX Kpyramu Ditepa:
a) A\AB=AUBG6) A\B=AB 8) (A\B)U(A\C)=A\(BNC)
3. Ilycte A = {a,b}, B = {a,b,c}. Ykaxure Bce a3IeMeHTHl MHOXecTBa A X B.
4. 13 100 cTyneHTOB aHTJIMWCKUN SI3BIK 3HAIOT 28 cTyaeHTOB, Hemenkwii -30,
(bpaHy3ckuii - 42, aHTTMIUCKUN 1 HEMEIKUH - 8, aHTIIMiCKUd U ¢paHy3ckuii - 10,
HEMEUKU U HpaHIly3CKuil - 5, Bce TpU sA3bIKa 3HAIOT 3 cTyaeHTa. CKOJbKO CTYJICH-
TOB HE 3HAIOT HU OJHOTO U3 TPEX SI3BIKOB?
5. JlokaxuTe CIenyrollue COOTHOIIEHHS U MPOWIIIOCTPUPYHTE UX Kpyramu Diie-
pa:
a) A\BMN(AUB)=A, 6) 4 \ B \ C = 4 \ (B U Q),

B)(A\B)NC=(ANC)\(BNC).

3x,+ 10x, <60 3x,+ 10x, <60
6. 74x,+ b5x, <60 3x,+ 10x, <60

x>0 , x20 |x20 , x,20

x; 20,x, >0 Haiitu BepmuHsl M..

Tema 2
Pemnts cuctemsl ypaBHeHUl MeTofoMm ['aycca:



3, + 2X, + X = 5
a)12x, + 3X, + X = -1

2, + X, o+ X = 11

7%, — 5X, = 31
0) 14X + 11x, = -43

2x, + 3%, + 4x, = -20

2X, — X + 5% = 4
B) ¢5X + 2X, + 13x, = 2

3 - X + 5% =0
Tema 3

Haitru marprity D = ABC + CBA,tie

SR

2. Bormmcmts marpriy D = ABC—4E, trie

1 2 -4 2
A=/4 7 6|, B=|1|, C=(1 0 2)
2 1 3 2

E — enuHnyHas matpuua.
3. BeraucnuTe onpenenuTeNs MaTpUllbl A, eciin

12 24 -4

13 -2
a)A:(Bl 1OJ,(&)A: ~4 -7 6
12 10 -3

4. meet nu matpuna A (cMm. 3anmaudy 1) oOpatHyw? Ecnu na, To HaiiTu ee.

1 2 0 3 1 2
A = : B = : C=
[3 1} (5 2j (0 5

5. Beruucnute matpuny D = ABC — 4E, rae

1 2 -4 2
A=|4 7 6 B=|1
2 1 3 2 cC=@1 0 2)

E — enunnunas matpuiia.
6. [Ipeanpusitue MPOU3BOAUT MPOAYKIIMIO TPEX BHUIAOB M HCIIOJB3YyET CHIPHE JBYX
TUnoB. HOopMBI 3aTpar ChIpbsd Ha €JMHUIY NPOAYKIUU KakKJOTO BHUAA 3aJaHbl

(213
MaTpuluaecu A=
pbrtt 12 4

CToMMOCTh €TMHHMIIBI CHIPhSI KAXKJIOTO THNA 3afaHa matpuieit B = (10,15).

KakoBbl 00mue 3aTpaTsl npeanpustus Ha npou3BoAcTBo 100 equHUL TPOTYKIIUU
nepBoro Buaa, 200 eAuHUL NPOAYKIIMH BTOPOro Bujaa v 150 eguHUIl NIPOAYKIIUU TPETHETO
Buaa?

o b~ P
(o2 T NS}
g1 w o

6
7. Beruucnaure onpeaenuTesns Matpunsl A, eciu A :[4 j A=

Tema 3



1.  Haiitu coOCTBEeHHBIC 3HAUYCHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHus,
3a2JIaHHOTO B HEKOTOPOM 0a3rce MaTpHIICH:

2 19 30 -3 2 0 -1 -2 12
a.|0 -5 -12| ©).|-2 1 0| B.|0 4 3
0 2 5 15 -7 4 0 5 6
5 -7 0 1 8 23 4 0 5
r.|-3 1 0 m.|0 5 7 e).|7 -2 9
12 6 -3 0 3 1 3 0 6
2. 3anmcaTb KBaJpaTU4HbIC ()OPMBI B MATPUIHOM BHUJIE:
a). L=3x>+X5 —xX, 6). L=2%>+3%X} —2X, + XX, +2XX, +3X,X,
3. Haiitu panru kBagpatudsbeix Gopm:
a). L =3+ X + X +2XX,

6). L=2%+4%5 +9% +4xX X, +6X X, +12X,X,

4, HpI/IBeCTI/I K KaHOHUYCCKOMY BUAY KBAAPATHYHBIC (bOpMLI:
: L =2x7 —3X —4X X, + 4% X, —8X,X,
6). L=x +2xX, +2X,X,

Tema 4
1 CocraButh ypaBHEeHHE MPsAMOI, mpoxoasiien yepe3 Touky A(3,1): a) mapamiensHo ocu
OX; 6)

napasuiensHo ocu OY; B) cocraBistomei ¢ ocsto OX yron 45°.

CocTaBuTh ypaBHEHHE IPSIMO# TUHUH, Tpoxousuiei yepe3 Touku .A(3,1) u B(4,2).

3. CocraBuTh ypaBHEHHUS MPSAMBIX, MPOXOISIIUX Yepe3 TOUKY MEepPEceYeHUs: MPSMBIX 2X —
3y+1=0wu3X-y—-2 =0 napamienbHo U NEPIECHANKYISIPHO MPpsIMON y = X + 1.

4. Haiitu yribl 1 JiHBI cTOpoH Tpeyronbhika ABC ¢ Bepmmnamu 4 (2,-1,3), B(1,1,1) u
C(0,0,5). Onpenenutsb mIoMaAL ITOTO TPEYTOJIbHUKA.

5 CocraBuTh ypaBHEHHE IUIOCKOCTH, KOTOpas MpOXoauT depe3 Touku A4 (2, -1,0),
5(1,1,-1) u C(0,0,5)

Tema 5

DOYHKIUMN:

1. Chopmynupyiite 2-a onpeneneHne GyHKIMU OJHONW MEePEMEHHOM.

2. UTo Ha3BIBAIOT 00JIACTHIO OMPECIICHHUS I MHOKECTBOM 3HAYCHUH (PYyHKIIHN?

3. Kakue cymecTBytoT crnocoObl 3amaHus QpyHkuuii?  IlpuBeaure KOHKpETHBIE
MIPUMEPHI KaXKJ10T0 criocoba 3a1aHusl QyHKIIUH.

4. TlpuBenute NpUMeEpbl JIMHEHHBIX (PYyHKIMHA, OMUCHIBAIOIINX 3aBUCUMOCTH CIIpOca
Y TIpEIJIOKEHUs] OT IIeHbI ToBapa. [locTpoiite ux rpaduku.

5. Paccmotpure ¢ynkmuu y=X", y=InX u noctpoiite ux rpaduku. Ilepeunciure
OCHOBHbIE CBOMCTBA CTENEHHONW (DYHKIIHUU.

6. BeimonHuTEe omeparuu CI0XXEHHUs, Pa3HOCTH, YMHOXXEHUS U JIeJIeHUs] Haa QyHK-
[USIMU
f1={(1,2);(2,-5);(3,8)}, f2={(1,8);(2,4);(3,-1)}

Tema 6

IIpenen u HenpepbIBHOCTD.

1. ChopmynupyiiTe CBOMCTBA OMEpaIllMU MPEACIBHOTO MEPEeXoga U Ha30BUTE MPU-

3HAKM CYIIECTBOBAHMS IpeJiena.
2. Bemmumnte 3aMedaTeIbHbIe TTPEICITHI.
3. Kakas u3 aByx pyskmmii: a(x) = x?, f(x) = sin®x, saBngercs GeckoHedHO Manoit
0oJiee BBICOKOTO MOpsiAKa MaJocT mipu X — 07

N



4. Kakas n3 nByx oymkmmii:  f(X) =x% g(x) = 10x° + 6x°> + 1, aBnserca Oecko-
HEYHO O0JIBIION 00Iee BBICOKOTO MOPSAKAa POCTa MPH X — 00?
5. Haitnure npenensl pyHKITHI:

Ex —2x2 —2 li e ol x—+l-x
Im lim

lim

a). X1/ 2 2% —1 6) X—0 18tg-3x B). x—0 3x ; F).
o (x+3Y
lim
x| X —2
. arcsin3x . X ctg2x x . 1—cos4x
1111}) I lim——— lim(7 — 6x)3*3 1}5} Y todx
x). 5 e). 20 sindx . ) ol :3). ) g
6. Mcrnonb3ys IIPAaBUIIO Jlonurais, BBIYUCIIUTE IIpEHEIbL:
. sinx—x . In?x . x?
lim ——— lim lim —
x—0 X3 X—oo Y X—0 ex

HenpepbiBHOCTh QyHKIIUMN.
1. Kakue ¢pyHKIIMM Ha3bIBAlOTCS HENPEPHIBHBIMU B TOYKE, Ha oTpe3ke? KakoBbl Ux

cBoiictBa?
2. llpuBenure npumep GYHKIUU C TOYKOH ycTpaHMMOro paspeiBa. llocTpoiite ee
rpaduk.
1
o y = 2X
3. Haiinute TOUKM pa3pbiBa (YyHKIHH . Onpenenure ux xapakrep. Ilo-
cTpoiite rpaduk 3Toil GyHKIHUHN B OKPECTHOCTHU TOUYEK pa3pbIBa.
sin X
| <1

4. HaiinuTe TOYKH pa3pbiBa QyHKIIHU
5. Omnpenenute ux xapakrep. [locTpoiiTe rpaduk B OKPECTHOCTH TOYEK pa3phIBa.
JAunddepennuanbuoe ucunciaenne GyHKIUN OTHOM NMepeMeHHOM.
1. BocnpousBeaute anroputm omnepauuu auddepenuupoBanus. UTo Takoe mpous-
BoOJHAaA?
2. ChopmynupyiTe IpaBUIIO BBIYHCICHHUS MPOU3BOAHOW CyMMBI (GyHKIHH. I[lonb-
3ysach 9TUM mpaBuioM, Haitqure f'{X), ecanm f{x) = x* + sin(x).
3. ChopmynupyiiTe mpaBHIO BEIYUCICHUS TMTPOU3BOIHOW Pa3HOCTU NBYX (YHKIIHH.
[Monw3ysack >TuM npasuioM, Haiaute f'(X), ecam f(X) = cos(x) - 7x3;
4. ChopmynupyiTe TPaBUJIIO BBIUUCICHUS TPOU3BOJHON TIPOU3BEICHHUS JIBYX
Gynxuuit. IMone3ysck >Tum npasuiom, Haiinure f'(X), ecu f(x) = x°¢”.
5. ChopmynupyiiTe MpaBUJIO BRIYUCICHUS TPOU3BOJTHON YaCTHOTO ABYX (DYHKIIHM.
[Tonmb3ysck >TuM npasuioM, Haiiaute f'(X), ecmm f(X) = Inx/(x?+2)
6. Kak auddepenuupyrorcs cioxabie GpyHKuuu? HalinauTe mpou3BOIHYIO CIIOXK-
Hoit pynxuu f(x) = e,
7. JlaiiTe onpenesieHre BTOPOH MPOU3BOTHOM.
8. Ilonw3ysich ¢opMyslaMu TPOU3BOJHBIX 3JIEMEHTApHBIX (YHKUHMH W TpaBUIIAMU
nuddepeHIMPOBaHUS, BEIYUCIHTE BTOPHIE TPOU3BOIHBIE CISTYIOMINX (DYHKITHNA:
1) y = x* + 6 sin x 2) ¥y = X ¢€o0s X,
3) y = Inx® + 3x + 1), 4) y =l(/x + 1),
5) y = e®* - 8x°, 6) y = arctg(x), 7)y = cos(x? + 5).
9. KakoB reoMeTpuUYeCKHi CMBICIT TTPOU3BOTHOM?
10. SBnsercs nmu guddepeHurpyemMas B TOUKe (PYHKIMS HENPEPHIBHOM B ATOH
Touke? A HaoOopoT?
11. Yro o3nauaet nuddepenunan GyHKIuU y=f(x) 10 NepeMEeHHOH X.
12. Kak MOXHO WHCIIOJIb30BaTh MOHATHE AUddepeHnnana s TpUOIMKEHHBIX

11
BBEIUHCIICHHUN? Beruncianre € .



13. Yo takoe snmactuuHOCTh QyHKIMU? KakoBa ee pojib B SKOHOMHUUYECKHUX HC-

clieJOBaHUsIX?
14, HccnenyiiTe Ha SKCTPEMYM CIEAYIONUE PYHKIIUM:
15. 1) y = 2x + x* , 2 y = (x - 3)3 3) y = x + Ik,
2X
lim
4) 0 1+x°

16. HailigzuTte TPOMEXYTKH BBINYKIOCTH, BOTHYTOCTH W TOYKH Iieperuda rpa-
dbukoB cremyromux QyHKIIAN:

17. 1)y=3a-2-x3 2)y=x +x/3 3) y=In(1+x?).

18. Haiitu ’3xcTpeMyMbl QyHKIIUM OTHOU TIEPEMEHHOMN

19. a). y=2x>—27x* +108x + 10 6). y=2x>+6x>—-90x +1

20. Haiitu Hanbonpiiee 3HaYeHNE QYHKIIUA Ha OTPE3KE

21. a).y=-5x>+40x+8, [0,7] 6).y=-4x>-24x+6, [2,5]
Tema 7

HNuTerpajbHoe ucyucIeHHe PYHKUMH OHON MepeMeHHOI.
HeonpeaenénHoe HHTErpUupoOBaHue

1. Beruucnure: J'(Scosx —x?)dx

2. B uem CYTb MCTOJAa 3aMCHBI IICPCMCHHBIX B HCOIIPCACICHHOM I/IHTeraJ'Ie? HOJ'IL3y5[CB MCEC-
TOJAO0OM 3aMCHEI IICPECMCHHBIX, BBIYUCIIUTC!

Itg xdx 0.) J‘e3xz*2dx B). J‘(3 cosx — x?)dx

In® xdx ) s
9 J < n).J.x cos X~ dx

3. Tlonb3yscek hopMyoi UHTETPUPOBAHUS 110 YACTSAM, BHIYUCITUTE: ) I X COS Xdx
a).

0)
I X*e*"?xdx e
Ie sin xdx j(x+1)|n2(x+l)dx
4. [Tonb3ysich GopMyII0il pa3ioKeHHsI HA MHOXKUTEIH, BEIUUCIIHUTE: a). _[ 1 0).
x* +
2x—-1
jz— dx;
X" —5X+6
dx . (x=21)dx
B). I R ;T IS— ;
X"+ X +4x+4 X*+X
OmnpeneneHHoe HHTErpUPOBaHUeE.
1 Cdopmynupyiite onpeneneHre onpeenéHHOro HHTerpaa.
2 CdopmynupyiiTe CBOWCTBa ONMPeAeIEHHOTO HHTETpaa.
3. JlaiiTe TEOMETPUYECKYIO HHTepnpeTaumo ONpeIeIEHHOMY UHTETpaly.
+4)d ¢
4. Boerancints: 0) J’M B) .[)ce_br dx
4 2x -8 )
sin’ 5

n 3
)IS 3 r)J‘TE sin(2-3x)dx  n) .!.x3lnxdx.

JuddepenunaibHoe HCUMCIeHHE (PYHKIUH HECKOJIbKHUX IEPEeMEHHBbIX.
1. IlpuBenute nmpuMepsl KpUBBIX Oe3pa3znuuus U QYHKIIUU MOJIE3HOCTH, KaK (PyHK-
UUH HECKOJIbKUX MEPEMEHHBIX.



2. dyHKIUS MOJIE3HOCTH 3aJaHa cooTHomenueM: U(X,y) = X2y. TTocTpoiiTe KpHBYIO
O0e3pa3nmuaus.
0z oz 2
a—l/la— Z=X2+3X\/y—y+y—
3. HaiiTu  4acTHbIC  MPOU3BOJHBIC X ¥ ecin X

z=xye" Y z2=In(x* +Y?)

Z=X+Yy, z=X"-Yy* =X
4. TTocTpouTh JTUHHUU YPOBHS 1ipu z = 1, 2, 3:
X
gradz u |gmdz|:z=%

5. Haiitu XY +1 5 rouke MO (0;3)
6. HccrnenoBarh Ha SKCTpeMyM (QYHKIIUHU ABYX MEPEMCHHBIX:

a). 2= X*+Xy+ Yy’ —2x-3y 6) 2= x*—y?
7. HaiiTu yclOBHBIN 3KCTpeMyM (PyHKIIHIA:

a). Z=Xy, npu YCITOBHH 2x+3y-5=0

2 2 _
6). 2= npu ycnosun X T =1

Tema §
Oo0bikHOBeHHbBIE TH( P epeHInATbHbIE YPABHEHHUSI IEPBOT0 MOPSIAKA:
1. KaxoB meron pelieHus ypaBHEHUS € pa3IesOIIMMKCS IEPEMEHHBIMU ?

2. Pemmrs ypasuenne: X(1— y?)dx+ y(Ll—x*)dy =0.

Q+e")

3. Pewmmrts ypasuenue: € tg ydx +-——=—-=dy =0

cos’ y
KakoB MeTon pelieHusi ypaBHEHUS! OJJTHOPOJHOTO YpaBHEHHUS?

Pemuts ypasHenue: Xy’ sin(l)+ X=Y sin(l)
X X

KakoB MeTon pelieHust ypaBHEHUsI B MOJHBIX JuddepeHnmnanax?

4
5

6. Pemmts ypapuenune: (X+y +1)dx+(2x+2y—1)dy =0

.

8. Pemmts ypasuenme: (sin(xy) -+ Xy cos(xy))dx+(y* +x* cos(xy) )dy =0.
9

. Peumts ypaBuenne: 2XydX + ( x* —y?)dy =0
10. Pemmts ypaBuenue: (X+Y+1)dx+(x—y?+3)dy=0
11. Jlaiite onpenenenue JUHEHHOTO AU(depeHIINaTLHOTO YPAaBHEHHS TIEPBOTO MOPSIKA.

12. KakoB MeTOJ pelieHusl ypaBHEHUS JHWHEHHOTO OJHOPOAHOTO Au(depeHIInarIbHOro
YpaBHEHHUS TIEPBOTO MOPSIKA?

13. Pemmts ypasuenus: Y +2X°y=0, y' +ycosx=0

14. Kakue MeTOapl pelieHrs ypaBHEHUSI JTUHEHHOTO HEOIHOPOIHOTO AU depeHITnaTb-
HOTO YPaBHEHHsI IEPBOTO MOPsIIKA?

15. Pemmts ypaBrenus: Y +2x°y =x°, y' +3y =g
16. KakoB MeTOJ penienus ypaBHenus bepryim?

17. Pewnts ypaBrerus: XY '+ Y = Xy? In X, y '+ % = x%y*;
Oo0bikHOBeHHBbIe M depeHIHANbHBIE YPABHEHHUS BTOPOr0 MOPSAAKA:

1. 1. IlpuBeaute paznuuHbie (HOpMBI 3amUcel OOBIKHOBEHHOTO IU(epeHINaTIbHOrO
yYpaBHEHHsI BTOPOTO TMopsaka, chopmynupyire 3axady Komu 1ist 0ObIKHOBEHHOTO
TuQepeHIMaIbHOr0 YPaBHEHUSI BTOPOTO MOpPSIKA.

2. Jlalite ompenencHue OOIIErO0 W YaCTHOTO PEIICHUS OOBIKHOBEHHOTO TU((depeHIIH-
QIBHOTO YPAaBHEHHUSI BTOPOTO MOPSAIKA.



3. 3. Peummre ypaBHenms: Yy"=2x", y"-— =X, yy"—2y'? =0,

2yy” _ y2 + y/2 .

4. 4. Jlaiite ompeneneHue 0ObIKHOBEHHOr0 TU(GEpeHIMaTIbHOIO YPAaBHEHNSI BBICIIETO
HOpsi/IKa, IPUBEAUTE OCHOBHBIEC ()OPMBI 3aITMCEH TAKMX YPaBHEHUH

=sin x—x3.

6. Haiite ompeneneHHe JUHEHHOTO OJHOPOAHOTO UG (HEepPeHINATLHOTO YpaBHEHUS
BTOPOTO MOPSIIKA.

7. HazoBuTe OCHOBHBIE CBOMCTBA JTUHEHHBIX OJHOPOAHBIX AU(depeHInaNIbHbIX ypaB-
HEHHUIl BTOPOTro Mopsijaka.

8. Haiite onpezaeneHue TMHEHHON HE3aBUCUMOCTH (DYHKIIUH.

9. Korna onpeaenutens BpoHckoro onpenenser JMHEHHYIO HE3aBUCUMOCTh (DyHK-
U? - - -

10. Yto Takoe (yHaameHTanbHas cUCTEMa pEIIeHUH OOBIKHOBEHHOIO JMHEWHOIo Of-
HOpoaHOTO NU( EPEHIINATBFHOTO YPAaBHEHUSI BTOPOTO MOpsiaKa?

11. Haiitu ¢pyHIaMEHTaIbHYIO CUCTEMY pelleHHi ypaBHeHus: y' —y =0

5. Pemute ypaBHEHMS: y"' =X, Y

12. Pemuts ypasuenue: Xy” + 2y’ = x°
13. Pemuts ypaBHeHHe X’y "+ Xy'=1.
14. Peututs ypaBHeHue: Yy "— 22y '+ 2y = 0.

—2x

15. Peumtuth ypaBHeHue: y "+ 7y '+10y = xe “*cos5x.

16. Pemmts ypaBuenue: Y” — 4y” + 3y’ = x° + xe**
17. Pemuth ypaBHeHue: Yy "— 4y '+ 4y = sin X + COS X.

TecToBbIE 32 1aHUA .

Bapuant Ne 1

VkazaHus: Bce 3agaHusa umeroT 5 BapHUaHTOB OTBETA, U3 KOTOPBIX HpaBHJ’IBHLIﬁ TOJBKO OJWH.

Howmep BbiOpanHoro Bamu oTBeTa 00BeANTE KPY>KOUKOM B OJIaHKE JIJIsl OTBETOB.

1. Onpenenurens paBeH ...

S = N O
w © 9O =

1)-8 2) 4 3)3 4)8 5) 0

(3 0 -11
2.Ecmn 4 = } uB :{ 3 0} , To A+3B=...

1 4
[0 3] 40 03 30
1)_4 4 | 2){1 1&} 3){u)4} 4)[u)4}
"0 3
5)_102_




3.Bcma=2i—j+ K+M,To al =...

1)5/2 2)5/3 3)./33/ 3 4)3 5)4

4. CkansipHoe mpousBezieHue Bektopos a = {-2;-1;1;2;0} u

b={0;1;-1;1;2}, 3amaHHbIX B OPTOHOPMHPOBAHHOM Oa3uce, paBHO...
-2 2)0 33 42 51

5. Kakue u3z BektopoB a =i —2j+K, b=2i —-4j+k,c=-2i +4j-2k,d =i +2j+k

KOJUTMHEAPHBI ?

5) aund
6. Ha mockoctu nansl 2 Bexktopa p=1{2; -3} u q={1; 2}. Paznoxenue Bekropa a={9; 4} o
0a3ucy p, q UMEeT BUJ ...

1) 2p+5q 2) p+q 3)2p-5q 4)5p+3q
5) p-q

7. O6pazom MHOKecTBa (oTpeska) [-2; 3] mpu oTobpaxkenuu f(X)=x>-1 6ymeT MHOXKeECTBO (OTpe-
30K) ...

DE:8 2)[-19] 3)[3:8 40 5)[-1;8]
8. Bripaxenne (A & B) vC v A& C & B v A ipu C=0 paBHo ...
1)A 2)B 3)AvB 4)A&B 50

9. B npoctpancTBe nanbl 8 Touek, npuuem Hukakue 4 u3z Hux HE JIEXKAT B oHOI m1ocKocTH.

CKOJIBKO Pa3IHYHBIX INIOCKOCTEI MOYKHO IPOBECTH Y€pe3 3TU TOUKNU?
| ! I
1) Z 2) Z 3)5!  4)81 5) %
10. Beibepute dyHKIHIO, HAMOOIee TOYHO COOTBETCTBYIOIIYIO TpaduKy.
1) y=2J2cos(x-r/ 4)
2) y =2\/§cos(x+7r/ 4)
3) y=2J2sin(x—x/ 4)

7] '/zl"l in/‘l \x
\// 4) y=2J2sin(x+7x/ 4)
_ 5) y=2J2sin(x+3x/ 4)




11. UzBectHO, uTO ypaBHeHUE D(X)=0 MMeEeT eAMHCTBEHHBIN KOPCHB

ypaBHeHus P(23-5x)=0 paBeH ...
1)23/5 2)0 3)-2 4)5 5)5

12. Beryucnuts lim w
x—0 tgz X

1)-1/2 2)3/2 3)1/2 41 5)0

13. Berancnuts i['[gz(x4 — 2)]
dx

1) 2tg(x* -2 2) 8x°tg(x* -2

cos(x’ -2 cos(x‘ -2
4x° tg’(x" -2 4
3) cos(x* 2 4) R 5) 2tg(x*-2)

x = -2. Torga KopeHb

14, Ykaxwure Buj rpaduka QyHKINH, 15 KOTOPOH Ha BceM oTpe3ke [a,b] oaHoBpeMeHHO BbI-

nonustores 3 yenosus: Y<0; y'>0; y'<0?

1) Tonbko 1V 2) ToibKo | 3) tombko [ u 11
4) ronpko [ u IV 5) ronbko 111

15. Ecim U = e @Y%) 10 spavenne U, B Touke M(0;-1;1) pasHo ...

1)-e5 2)5e% 3)-5e® 4)2e5 5)eb

16.Ecan z:3x2+6xy+5x+2y2, Toraa rpajueHT Z B Touke A(-1;1) paBeH...

1)51-2j 2)2i+5] 3):29 4)3
5) 2i - 5]
17. '[cosz xdx = ...



1) x/2+1/4sin2x+C  2) x/2+1/2sin2x+C
3) x/4+1/4cos2x+C  4) x/2-1/4sin2x+C
5) x+1/4sin2x+c

18. Unterpan j ————— MOXHO IIPEICTABUTH B BUJIC CyMMbI HHTETPAJIOB ...

x+x2

dx dx
1)J-7_ 4(x +4) )I Ix+4

dx dx
3)IH+ x_2 )I j4(x+4)

)-[ 4(x+4)

19. Kakoii U3 cieayronmx HHTETPaIoB MPEACTABIACT IIOMAAb 3alITPUXOBAHHOMN YacTu Gury-

PBI, H300paXEHHOM Ha YepTexe?
3

1) [(x-(2x-x?))dx
0

1
2) j (x +(2x — x2))dx
-3

3
3) [(—x—(@x—x?))dx
0

3
4) [(@x—x*)=(=x))dx
0

1
5) j ((2x — x%) — x)dx
-3

20.YactHoe peurenne auddepennuansHoro ypassernns (X° +1)y’' = 2x(4 —y) npu y(0)=1

NMECT BU...
3 4x?% +1 1

1) 4 - 2 3) 4+

) x% +1 ) x% +1 ) x% +1
5 4x?

4) -4 + 5

) x% +1 ) x% +1

21. Ecniu oiHMM U3 4acTHBIX pemeHuid auddepennuunansaoro ypasuenus y'-16y=-32x-48 spis-

etca QyHKIMs Y*=2X+3, To ol1iee pelieHrne JaHHOTO YpaBHEHUsI UMEET BUJ ...



1) C1e%+Coe™+2x+3  2) C1e™-Coe™+2x-3
3) C1e™+Ce+2x 4) C1e™+Ce™+3

5) C1e™+Coe™*-32x-48

22.PaccTaBUTh MPEACTbl MHTETPUPOBAHUS B IBOMHOM HHTETPAJIE ” f(x,y)dxdy no obmactu D,
D

M300paXEHHOM Ha YepTexKe!

1) [dx [ £x,p)dy

x+1

2) [ax[ fx.p)dy

* 9 fax [ feedy

—x+1
2

a) [ay| f(x,y)dx
5) [ dv| f(x,y)dx

23. YKaxuTe, KakKue U3 pPsI0B CXOASATCS

o0 0 _2

4 5 -
. Z7n+2 1} ZW I, Z‘ =

n=l1 n=1

1) Tonbko 1l 2) rompko Il u 11T 3) Tomeko I u 111

4) rompko [ u 1T 5) Tomeko 11

24. Kosddumment a7 pasnosxenns pynximu f(X)=x5+3x5+x2+2 B psan Teiinopa B okpecTHOCTH

TOYKU X=2 paBeH...

1)1 2)2 3)4 4)3! 5)0

Bompocer 25-28 ocHoBanbl Ha ciienyroriei nadpopmarnuu: Gi, Gz, Gs - MMHUY, 3a1aHHBIC HA

wiockoctd XOY ypaBHEeHUSIMHA

xXy=4 it Gy
% - g =1 s Go

X2+2=y s G3



25.  Kakwe u3 stux nuaMM nepecekaroT och OX?

1) ronbko G u G2 2) tonbko Gz 3) Tosbko G1

4) Tonbko G1 1 Gz 5) Toabko G2
26. I'me G1 nmepecekaer Gs?

1) B [ ueTBepTH 2) HET TOYEK IEPECCUCHUS

3) Bo Il uetBeptu 4) B IIl yverBeptu. 5) B IV ueTBepTH
27. Jlunus G1 onpenenser Ha MIIOCKOCTH ...

1) simunic  2) mapaboiy  3) OKpY>KHOCTh  4) mpsMyro
5) runepboiy

28. Besikas npsimasi, nepneHauKyssipHas k Gz, umeer yrioBoi KodpGUIIUEHT, PaBHBIH ...
11/2 2)-1 3)2 4)-12 51

29. Ecim S-mmockocts, poxoasimast uepe3 tpu Touku (0; 0; 0),  (2; 0; 0) u (0; 1; 0), To S siB-

JIACTCAL...

1) maockocThio X=2  2) miockocthio X0Z
3) mnockocthio z=1  4) miockocthio Y0Z

5) mockocthio X0Y

Bapuant Ne2
Vkazanusa:  Bce 3agaHus MMEIOT 5 BapMaHTOB OTBETA, U3 KOTOPBIX NPaBUIIbHBIN TOJIBKO OMH.

HOMep BLI6paHHOFO Bamu otBeTa O6BCI[I/ITC KPY’KOUYKOM B Onanke JJIs1 OTBCTOB.

2-322

1. Ompenenure 3001 aBe
. TI JINTCIIb BCH
pel 1000 P

12 41

1)16 2)8 3)0 4)-16 5)3

{1 O} {1 2}
2. A= u B= , To 2A-B=
2 -1 1 0
1 -2 01 1-2
1){3 -2} 2) 2 0} 3){3-3}

2 2 1 0
255 9h 2




3. Eom a=z‘—j+2k—2l+]5+8k

, TO ‘5‘:..

1)6/5 2)8/5 3)-89/5 4)-29/5 5)7/5

4. CkansipHOE NMPOU3BEACHUE BEKTOPOB a={-1012:3Yu b={0;2;3;-1}, 3ananHbIx B OpPTOHOD-

MHUpPOBaHHOM 0a3uce, paBHoO. ..
1)-1 2)3 3)0 42 5)5

5. Kakue u3 BekTopoB a=2i+j—k, b=—6i-3j+3k, c=i+3j—-k, d=2i+2j+k xon-

JMHEAPHBI?

S
=
e

1) auc 2) aub 3) b,cud 4)
5 aud

6. Ha muockocT maHbl gBa BekTopa p ={4;—1} u ¢ ={-2;3}. Pa3noxenue Bexropa a = {83}

10 6a3ucy p,q UMeeT BUJ ...

1) -p-4q 2)2p-q 3) 3p-2q
4) 3p+2q 5) p—2¢q

7. O6paszom MHOXecTBa (oTpeska) [-1,5; 2] mpu ortobpaxennu f(X)=x?+0,25 Gynaer MHOXe-

CTBO...
1) [-2,5;4,25] 2) [2,5;4,25] 3) [0,25;4,25]
4) [-0,25;4,25] 5) [1,75;4,25]

8. Bripaxenune (A&B) vCVvA&BVA npu C=0 paBHo ...
A 2)B 3)AB 4)A&B 5)0

9. CKOJBKO pa3MUYHBIX YETHIPEX3HAUYHBIX YMCENI MOKHO cocTaBUTh U3 uucen 0, 1, 2, 3, ecomu

Kakaas nu@pa B u300pakeHnH ymciia Bctpeyaerces 1 pas.

3 24 333 4L 5 "
)3t 4 33 4 5 o,

10. BriGepure ¢pyHKIMIO, HarboJiee TOYHO COOTBETCTBYIOIIYIO FpauKy.

Bl 1) y=+3sin(x —7/3)
' 2) y=Bsin(x +7/3)




3) y=+3sin(x +7/6)
4) y=+3coskx —x/3)
5) y=+3cosx +7/3)

11. UsBectHO, uTO ypaBHeHHe D(X)=0 mMeeT eqMHCTBEHHBIH KOpeHb X=7. Torma KopeHb ypaB-
nenust O(12-5x)=0 paseH...

1)1  2)7 3)-1 41255 5)0

) in2x —
12. Berauciute lim SIex =X
x>0 tg2x

112 2)-1/2 3)1 42 5)0

13BbruncianTh di [In 2(e* + 3)]
X

1 2In(e* +3) 5 In’(e” +3) 3 2
e’ +3 e” +3 e™ +3
4e™ In(e™ +3)

4) 2In(e> +3) 5)

e +3
14V xaxute Bua rpaduka GyHKIUH, I KOTOPOW Ha BceM oTpeske [a,0] ogHoBpeMeHHO BbITOI-

HstroTest Tpy yesosust: Y<0, y' <0,

y">0.
v v )
I IT.
¥ )‘\ | . . m ! [
| a b o| 4 X
L1 v.
1) Tosbko | 2) tombko |l 3) tomwko 1
4) toneko lu Il 5) Toneko IV

15. U=In(3x-y?+22%), To 3Hauenne U’ B Touke M(1,0,1) paBHO



)13 2)1/5 3)3 45 5)6/5

16. Z=x?-5xy+2y?-2, Torna rpaguenT z B Touke A(1,1) paBeH...

1) 3i+ ) 2) i+j 3) —3i—
4)-4 5) V10
17. [sin® xdx =...
x 1. 1 9
1) E—Zstx +C 2) gcos3x +C 3) cosx+C
LIy e 5) -* _Lginox +c
2 4 2 4

18. UnTerpan I MO>KHO MPEJCTaBUTh B BUJIEC alTeOpanyecKoi CyMMbI HHTETPAJIOB

x?=T7x

)J. 7(x 7) )'[ I7(x 7)
3>I—X+I 0 J o P

5)]—— =

19. Kakoii U3 cieayronmx HHTErpaIoB MPEACTaBISET TUIONIA/Ib 3aIITPIXOBAHHON YacTh Gury-

pBl, U300pakeHHOM Ha uepTexe?

Y &

1) [l =3)=(x+3)kx

2) 2}[@ +3)—(x* =3)Px

3) [lr® =3)—(x+3)kx

4) 3j(x2 —x —6)dx
5)  [[0r+3)—(x" =3)kx

20. Yactroe pemenne muddepennmanpaoro ypasaenus Ctgx-y' =2-—y npu y(0)=-1 umeer

BUT ...



1) —3+2cosx 2) 2-cosx  3) 2-3cosx

Ho- >
COSXx

5) —2+Cc0osx

21. Eciii OZHUM W3 YacTHBIX pelneHui auddepeHiuanbHoro ypapaenus y' —4y = —12x + 8

aBisieTcs QyHKIMS y*=3X-2, To o0Iee pemeHne JaHHOTO YPaBHEHUSI HIMEET BH/

1) C182+Coe 2 +3x-2 2) C1624Coe?+12x-8
3) C1eZ+Coe+8-12x 4) C18%5+Ce2+3x+2
5) C1624+Coe?+2

22. PaccraBuTh Tpeselibl HHTETPUPOBAHUS B JBOMHOM HHTETrpaie H f(x,y)dxdy mno obmactu
D

D, n300paxeHHOI Ha yepTexe.

um
4 1+x /4
S 1) [dx [fGx,y)dy
0 0
1
4 x/4
a a 5 2 Jax [fydy
0 0

3) jdy jf(x,y)dx

x/4+1

9 [d [ fCery

x/4-1

4 x/2

5) [dy [ f(x.p)dx

0 0
23. YKaxXuTe Kakue U3 pSAA0B CXOISATCS:

) i”};z 1) 22’15_1 1) i;

n=1 n=l

1) Tonpko I u I 2) Tonbko 11 3) tomwko 11
4) tonbko I 5) Tonbko [ u 1T

24. Kosddurment ag pasznoxkenns Gpyakmun f(x)=1-2x+3x3-2x° B psag Teiinopa B OKpecTHOCTH

TOYKH X=1 paBeH ...
0 2)5 3)2 4)3 54

Bompocer 26-29 ocHoBanbl Ha ciienyrornieid napopmaruu: Gi, G2, Gz — muHUY, 3a/1aHHBIC
Ha mockocTd XOY ypaBHEHUSAMU:



Xy

—— =1 1 G
33 Pl 1
x2+(y—3)2:4 s G
x:y2-4 s Gs

25Kakue 13 3Tux JIMHUHN niepecekarot ocb OX?

1) Tonbko G1 1 G2 2) Tonbko G3 3) Tonbko G1,G3
4) tonbko G1 5) Tosbko G2

26I'ne G1 mepecekaet G2?
1) B I u IV uerBeprsax 2) HeT TOYEK IepeceUECHHUs
3) B IV uerBeptu 4) B I u Il yveTBeptu

5) B III veTBepTH
27. Jluaus G3 onpenenser Ha IIOCKOCTH. ..

1) rumep6omy 2) mapaboiry 3) npsmyto
4) smunc 5) OKpYXHOCTh

28. Bceskas npsimast, napamuienbHas Gi, UMeeT yIIoBoi Kod(h(pHUIMEHT, paBHEIN. ..
HN3 2)1 313 4)-13 5H)-1

29. Ecnu S- miockocTs, nmpoxosiiast yepe3 Tpu Touku (0;-1;2),
(-2;-1;2) u (0;-1;0), TO S sBNSIETCHA ...

1) nnockocThio y=-1 2) I0CKOCThIO Z=2
3) mockocthio XOY 4) MI0CKOCTBIO X=-2
5) mnockocthio YOZ

Ki110un BepHbIX 0TBETOB

Homep | Homep BapuanTa

gonpoca 1 2
1 4 4
2 3 1
3 4 5
4 2 5
5 1 2
6 1 4
7 5 3
8 2 4
9 5 3
10 3 2




Howmep | Homep BapuanTa

eonpoca

1

2

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29
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7.5. IIlpumenenue 6aLTbHOM CHCTEMBI

JJISl IPOBeIeHUs MEPONPHUATHI TEKYIIero KOHTPOJIs

Tabanma 7.3

[Tpumenenne OAIITEHOM CHCTEMBI JUTSI POBEPKU PE3YIHTATOB 00YUCHUS
(ounast popma oOydeHUs)

Howmep @DOpMBI TEKYILETO bannel mo Bugam padot
TEMBbI KOHTPOJIA
CTYJIEHTOB
P.1 CobecenoBanue 10
Pl Koumponvnasa mouxa 1 30
P2 CoGecenoBanue 10
P.2 30

Koumponvnas mouxa 2

Taomuma 7.4

[Ipumenenne 6aTEHOM CHCTEMBI JJIsl POBEPKU PE3YIHTATOB 00YUYEHUS




(ounHo-3a0uHas (hopMa 0OyUEHHS)

Howmep paznena/remsr DopMBI TEKYIIETO KOHTPOJIS Bamiel mo Bugam pador,
oOyJaromuxcs BBITIOJTHAEMBIM CTyIEHTAMHU
Pa3znen 1,2 KonTposbnas padora 100

8. MEPEYEHb OCHOBHOM 1 JONOJHUTEJBbHOM YYEFHON
JIUTEPATYPBI U UHBIX HICTOUYHUKOB
8.1. OcHoBHas yyeOHas1 IUTEPATYypa

1. Beiciias maTeMatuka ajig SKoHOMUCTOB [Tekct] : yueOnuk / pen. H. 111
Kpemep. - 4-¢ u3n. - M. : KOHUTU, 2016. - 478[1] c.

2. Kyuep, H.A. Kypc Briciieit maTematuku : yuedHoe mocobue : [16+] / H.A.
Kyuep, O.B. Mansiuenko, A.A. Kanmanna ; KemepoBckuil rocyaapCTBEHHBIN
yHuBepcuteT. — Kemeposo : KemepoBckuil rocyaapcTBeHHbI YHUBEpcUTeT, 2019.
— Y. 1. OcHoBbl anredpsl. — 132 c. : un. — PexxuMm pocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=600276

3. Kyuep, H.A. Kypc Briciieit maTematuku : yuedHoe mocobue : [16+] / H.A.
Kyuep, O.B. Mansiienko, A.A. XKanuuna ; KemepoBckuil rocyaapCTBEHHbIN
yHuBepcuteT. — KemepoBo : KeMepoBckuil rocyaapcTBeHHbI YHUBepcUTeT, 2019.
— Y. 2. Iuddepennuansuoe ucyucienne GyHKIui ogqHoro nepemenHoro. — 109 c.
: WII. — Pexxum JOCTymna: o MOJAMUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=600275

4. Marematuka : yue6Hoe nocobue : [16+] / C.H. Bepuuen, A.B. I'opOsi,
O.E. Powenko, E.A. JlebeneBa ; HoBocuOupckuii rocy1apcTBEHHbIM TEXHUYECKHMA
yHuBepcuteT. — HoBocuOupck : HoBocMOMpCKHil rocy1apCcTBEHHBIN TEXHUYECKUN
yHuBepcutet, 2019. — 174 c. : un., Tabn. — Pexum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575491

5. Xamunymus, P.SI. Martemartuka: 6a30Bbiit kype : [16+] / P.S. Xamunyn-
muH, B.III. I'ynusiH. — 5-e u3g., nepepad. u non. — Mocksa : YHuBepcuter Cunep-
rusi, 2019. — 720 c. — (YHuBepcuteTckas cepus). — PexxuM noctymna: mo noamnucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=571501

8.2. JlonoJiIHUTeIbHASI YUeOHas JauTeparypa.

1. bannun, K.B. Maremaruka : yueonoe nocodue / K.B. bangun, B.H. bam-
abikoB, A.B. Pykocyes. - Mocksa : FOuuTu-/lana, 2015. - 543 c. - bubauorp. B KH.

- ISBN 5-238-00980-1 ; To xe [Onektponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=114423
2. boromomnos, H. B. [IpakTrueckue 3aHsATUS IO MatemMaTuke [ Tekcr] :

yueOHoe nmocooue / H. B. boromonos. - 11-¢ uzn. - M. : FOpaiit, 2012. - 494 [1] c.
3. BeperennukoB, B.H. Briciias marematuka. HeonpeneneHHblld MHTErpant:

3aJlaYHUK- MPAKTUKYM MO MAaTeMaTHKE : y4eOHO-METOIUYECKOe MocoOue sl Bbl-

MOJTHEHU S UHANBUyaIbHBIX JIOMAIIHUX 3aJaHuil : B 2 yactsax : [16+] / B.H. Bepe-


https://biblioclub.ru/index.php?page=book&id=600276
https://biblioclub.ru/index.php?page=book&id=600275
https://biblioclub.ru/index.php?page=book&id=575491
https://biblioclub.ru/index.php?page=book&id=571501
http://biblioclub.ru/index.php?page=book&id=114423

TeHHUKOB, E.A. bpoBkuHna. — Mocksa ; bepnun : Jlupekr-Menua, 2020. — Y. 2. —
146 C. — Pexxum JocTymna: o MOJITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=598952

4. BeperennukoB, B.H. Briciias matemaTtnka. DIeMeHTHI BBICIIEH anreOpbl.
Heomnpenenenusiii nuHTErpan : yuebHoe nmocodue : B 2 yacTsax : [16+] / B.H. Bepe-
TeHHUKOB. — Mocksa ; bepnun : {upexkr-Meaua, 2020. — Y. 1. — 98 c. : un. — Pe-
KM JIOCTyTa: o TTOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=598951

5. BecenoBckas, A.3. Maremaruka: JoTHKa, MHOXKECTBa, OTOOpaskeHust. W3-
OpaHHbIE acCNEKThl B 3JIEMEHTAPHOM M3JIOKEHUHU : yueOHoe mocodue / A.3. Bece-
nosckas, H.b. [llenensiBas ; Cankr-IlerepOyprckuii rocy1apCTBEHHBIA YHUBEPCH-
TeT. - 2-¢ u3f., nepepad. u gomn. - Cankt-IletepOypr : UznatensctBo CaHKT-
[TerepOyprckoro I'ocynapctBenHoro YHuupepcuteta, 2014. - 153 c. - (Bricmas ma-
TeMatuka). - bubmorp. B kH. - ISBN 978-5-288-05599-7 ; To ke [DneKTpOoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458126

6. Bunorpanos, 1. M. OcnoBsl Teopun uncen / U. M. Bunorpagos. — M. :
N3narensctBo FOpaiit, 2019. — 102 ¢. — (Cepus : ArTonorus meiciau). — ISBN
978-5-534-09553-1.

7. Briciias MaTeMaTuka Jjisi SKOHOMU4eckoro OakanaBpuara [Tekcr]: yueo-
HUK U npaktukym/ nop pen. H. 1. Kpemepa. — Mocksa: FOpaiit, 2016. — 909 c.

8. Hemun, 1. .  Maremaruka [Tekcr] : yue6Hoe nocodue / M. 1. Jlemun.
- M. : MAbnuY, 2015. - 120 c.

9. Knoso, A.I'. Kypc nekuumii mo maremaruke : yueOHoe mocooue : [16+] /
A.Tl'. Knoso, U.A. JIsanynosa ; KOxublil Gpenepanbublii yHHUBEpCcHUTET. — PocTOB-Ha-
Hony ; Taraupor : KOxubiii denepanbusiii yauepcutet, 2020. — 199 c. : un.,
rpad. — Pexum JIoCTymna: o MOJAMUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=612217

10. Kpatkuii kypc BeICcIIeil mMaTeMaTtuku : yueOHuk : [16+] / K.B. banaus,
®.K. banaun, B.1. Jxeddans u ap. ; nox obmr. pea. K.B. banauna. — 4-e usn.,
crep. — Mocksa : JlamkoB u K°, 2020. — 512 c. : . — Pexxum pocrymna: mo noa-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=573171

11. Ky3nenos, b.T. Marematuka : yuebnuk / b.T. Ky3unenos. - 2-e u3z., me-
pepab. u pom. - Mocksa : FOuutu-/lana, 2015. - 719 c. : un., Ta6ma., rpad. - (Beic-
niee mpodeccruonanbHoe 00pa3oBaHue: DKOHOMHKA U yIipaBlieHue). - bubmuorp. B
kH. - ISBN 5-238-00754-X ; To xe [Onexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=114717

12. Maremaruka : yueOnoe nmocooue / M.E. bermapsn, A.H. Bamexun, B.1O.
KBauxko, E.A. ITuukypenko ; denepanbHoe rocynapcTBeHHOE OI01KETHOE 00pa3o-
BaTEIbHOE YUYPEKICHUE BBICIIEro OOpa3oBaHUs Poccuiickuii rocynapCTBEHHBIN
YHUBEpCUTET TmpaBocyaus ; noxa pen. A.H. Bamekuna. - MockBa : Poccuiickuit
roCcyJIapCTBEHHBIN yHUBepcuteT nmpaBocyaus, 2015. - Y. 1. - 184 c. : un. - bu6xn. B
kH. - ISBN 978-5-93916-473-3 ; To xe [Dnektponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=439535


https://biblioclub.ru/index.php?page=book&id=598952
https://biblioclub.ru/index.php?page=book&id=598951
https://biblioclub.ru/index.php?page=book&id=612217
https://biblioclub.ru/index.php?page=book&id=573171
http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=439535

13. Marematuueckuii ananmu3 [Tekct] : yueOHOe mocobue st GakaiaBpoB /
A. M. KbeitmanoB u 11p. - Mockasa : FOpaiit, 2015. - 607 c.

14. Ilepenbman, S. U. )KuBas maremartrka. MareMaTnyeckue pacckasbl U ro-
aoBosioMku / S. U. Tlepensman. — M. : U3natensctBo FOpaiit, 2019. — 166 c. —
(Cepus : Otkpreitast Hayka). — ISBN 978-5-534-00047-4.

15. ITomoB, A. M. DKOHOMHMKO-MaTeMaTH4YeCcKue MeToibl U mozAenu [TekcT] :
yueOnuk / A. M. Ilonos, B. H. CoTHukoB. - 2-¢ u3m., ucrp. u goim. - M. : IOpaiir,
2014.-479 c.

16. CrexnoB, B. A. Maremaruka u ee 3HadeHHe JJIs yeioBedecTBa / B. A.
CrexnoB. — M. : U3natenbctBo FOpaiit, 2019. — 204 c. — (Cepus : AHTONOTUS
mbicin). — ISBN 978-5-534-08325-5.

17. Crenanenko, E.B. MaremaTtuka. OcHOBHOHM Kypc : ydyeOHOe mocobue /
E.B. Crenanenko, U.T. Crenanenko ; MUHHCTEpPCTBO oOpa3oBaHus U Hayku Poc-
cutickoit @enepanuu, OeaepaibHOE TOCYIAPCTBEHHOE OI0I)KETHOE 00pa3oBaTeb-
HOE YUpPEKJEHHUE BhICIIEro npodeccuoHanbHoro oopasonanus « TamOoBckuil roc-
YAAPCTBEHHBI TEXHUYECKUN yHHBepcuTeT». - TambOoB : M3marensctBo ®PI'BOY
BIIO «TT'TVY», 2015. - 252 c. : un., Tabia., cxeM. - bubmuorp. B kH.. - ISBN 978-5-
8265-1412-2 ; To e [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444660

18. [ManknH, A.C. 3amaun ¢ pEeUICHUSIMHU 110 BBICHIEM MATEMATHKE, TEOPHUH
BEPOSATHOCTEW, MAaTEMaTUYECKON CTAaTUCTUKE, MAaTEMaTUYECKOMY IPOrPaMMUPO-
BaHMio : yueOHOoe mocodue / A.C. lllankun, B.A. Illankun. — 9-e uzn., crep. —
Mockga : JlamkoB u K°, 2020. — 432 c. : wi. — (Y4ueOHble U3MaHus s OakajaB-
pOB). — Pexum JOCTyTIa: o MIOJITTUCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=573151

19. llleBuos, I'. C. Jluneitnas anredpa [Tekcr] /I'. C. llleBnos. - [b. m. : 0.
u.], 2014. - 599.94 ».

20. [llunaues, B. C.Bpiciias mateMaTuka. Y 4eOHUK U MpakTUKyM [Tekcr] :
yueOHoe nocodue / B. C. [llumaues. - 8-¢ uzn., mepepad. u mom. - M. : FOpaiir,
2014. - 447 c.

8.3. UHbIe HCTOYHUKH

1. MensitnoB A.Ml. MaremaTuyeckuil NpakTUKyM [DJIEKTPOHHBIN pe-
cypc]: yduebHoe mocoOue misi Beiciied mkosibl/ Mensitio A.M., Mensiinosa
M.A.— DnekTpoH. TekcToBbIie AaHHbIe.— M.: Akagemudeckuit [Ipoekr, 2016.— 192
c.— Pexxum moctyma: http://www.iprbookshop.ru/60367.— 3bC «IPRbooks.

2. Jluneiinas anreOpa [DJEKTPOHHBIA pecypc]: MpakTUKyM. YdeOHOe
nocobue/ E.b. Manbimesa [u ap.].— DIeKTpoH. TeKCTOBbIE AJaHHBIE.— M.: MOCKOB-
CKUW TrOCyJIapCTBEHHBIN cTpouTenbHbld yHUBepcuteT, ObC ACB, 2014.— 135 c.—
Pexxum nocryna: http://www.iprbookshop.ru/26858.— 9BC «IPRbooksy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE


http://biblioclub.ru/index.php?page=book&id=444660
https://biblioclub.ru/index.php?page=book&id=573151

9.1. Pecypchl mnHGOPMAILHOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTep-
HeT»

1. Poccwmiickoe oOpa3oBanue. [ IneKTpoHHBIN pecypc]. http://www.edu.ru/

2. T'noccapwii.py. [DnekrpoHHbIH pecypc]:http://www.glossary.ru/.

3. TI'ymanuctuka. [DnexTpoHHbIi pecypc] http:// www.humanistica.ru/

4. Kupumn u Medonuii. [Inexrponnsiit pecypc] http:// www.km.ru/

5. Knaccuueckue CJIOBApH. [ DneKTpOHHBIM pecypc]
http://www.rambler.ru/dict/

6. Mup DHLMKIIOIIEIUM. [DJIEeKTPOHHBI pecypc]

http://www.encyclopedia.ru/

7. Poccuiickas rocyaapcTBeHHass  OuOIMOTEKa. [DJIEKTPOHHBIM  pe-
cypc].http:// www.rsl.ru

8. bubnmmoreka  TOMyISIPHBIX  TEKCTOB. [OnexkTpoHHBIN  pecypc].
http://www.saslib.ru.

9.2. TexHu4YeCKHe CPEACTBA U POrpaMMHOe oOecrieYeHue

JluneH3noHHOE M CBOOOAHO pacmpocTpaHsIeMOoe MPOrpaMMHOE 0OecCTIeueHUE,
B TOM

YHUCJIe OTEYSCTBEHHOTO TIPOM3BOICTBA

1. Microsoft Windows (;1uiieH3n0OHHOE MpOorpaMMHOE 00ecTIeueHUEe)

2. Microsoft Office (uiieH3MOHHOE MPOTPaMMHOE 00eCIICUEHUE)

3. Google Chrome (cBO0OJHO pacmpocTpaHsSeMOe MporpaMMHOE obOecriede-
HUE)

4. Microsoft Visual Studio (unieH3noHHOE MpOrpaMMHOE 00€CTIeueHUE)

5. Microsoft SQL Server Management Studio (JTuieH3MOHHOE IPOIPaMMHOE

o0ecrieueHue)

6. Microsoft Visio (JIUIieH3MOHHOE MpOrpaMMHOE 00eCTIEYEHHUE)

7. Notepad++ (cBOOOIHO pacmpocTpaHsieMoe MPOrpaMMHOE 0OECIICUCHUE)

8. Antumnaruar. By3 (IMIIeH3MOHHOE MPOrpaMMHOE 00€CIIeUEHUE)

9. 1C:IIpeanpusitue 8.3 (MUIEH3MOHHOE TPOTPAMMHOE 00ECIIEUEHHUE)

- MYJIBTUMEIUWHBINA MPOEKTOP M JKPAaH; NMEPCOHAIBHBIN KOMIBIOTEP C MPO-
rpaMMHBIM oOecriedeHueM: omneparonnas cucrema Windows 10; opucHblii maker
Microsoft Office 2019/2021, Bkirodarmuii MporpaMMy MOJATOTOBKH U JIEMOH-
cTpanuu npe3enranuii Microsoft PowerPoint;

- yueOHast Tocka (MapKepHas).

9.3. CoBpeMeHHbIe mpodeccuoHAIbHbIE 0a3bl JAHHBIX U MH(OpPMALU-
OHHO-CIPABOYHbIE CHCTEMBI
- KoncynbranT+ (JIMieH3MOHHOE TIPOrpaMMHOE 0OecTiedeHe OTEeYeCTBEHHO-
ro
MIPOU3BOJICTBA);
- http://www.garant.ru (pecypchl OTKPBITOTO JOCTyTa);



- 2JIGKTpOHHO-OuOInoTeuHsiee cuctembl: IbC «YHuBepcuterckas Oubamo-
teka ornaiiny; (URL: https://www.biblio-online.ru/).
- OBC Jlans https://e.lanbook.com.

9.4. MarepuajJbHO-TEXHUYECKasA 0a3a

VYueOHble ay IUTOPUU JJIsl TPOBEICHUSA:

3aHSTUN JIEKIIMOHHOTO THUIIA, 00ECIIeYeHHbIE HA0OpaMu JEMOHCTPAIMOHHOTO
o0opy0oBaHUSI M YUCOHO-HATJISIHBIX MOCOOW, 00ECIeYNBAIOIINX TEMAaTHICCKUE
WUTIOCTPALIMK, 3aHSITHUH CEMHUHApCKOTO THIMA, TPYIMIOBBIX M WHIWBHUIYATbHBIX
KOHCYJIbTAIIMM, TEKYIIET0 KOHTPOJS U MPOMEXKYTOUHOM aTTeCTalliu, MTOMEIICHUS
JUISL CaMOCTOSITEJIbHOM paboOThl, OCHAIEHHBIE KOMIIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO MOJKII0ueHUs K ceTd "VHTepHeT" u obecrieueHneM JOCTyIa B AJIEK-
TPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO0 CpEly OpraHU3alNH, MOMEIIECHUS
JUTSL XpaHEHUs U IPO(PHIIaKTHYECKOTO 0OCITYKUBaHUS Y4EOHOTO0 000PYI0BAHMUS.

Kabunets! u npyrue nomemnieHus:

JIunragoHHBIN KAOUHET;

CnopTuBHBIM 3aI;

duTtHec-3aI;

3al1 TSOKEJI0M aTJICTUKY,

bubnmorexka;

YuTanbHBIN 347l

Kondepenii-3an;

AKTOBBIN 3211


https://www.biblio-online.ru/
https://e.lanbook.com/
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