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YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mporokon 3aceqanus Ne 02 ot «09» centsiopst 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHHME COBPEMEHHBIM armapaToM MaTeMaTHKH IS
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIHX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUHUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHusl, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHUI0 MaTeMaTHUYeCKUX METOJOB B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MaTeMaTUKH,
KOTOpBIE MOTYT NOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEMAaTHYECKOTO,  JIOTHYECKOTO W aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIIMHBL ¥ TMPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIHUILIMHA!
MareMaTuka (1LKOJbHBIN Kypc), alredopa (IKOJBHBIN Kype), reomerpus (1LKOJLHBINA Kypce), ajaredopa
Y Hayajia again3a (IIKOJIbHBIN Kypce).

JIMCIUTIIMHBI U TIPAKTHUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JNUCIMIUIMHBI HEOOXOIMMO Kak
npeamecTByromee: 'Boiciias Mmatemartuka 2", "Boiciias maremaruka 3", "®uszuka", "Mexanuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyembie U
KOHTPOMpPyEMEIE Nuaukaropbl AOCTHAeHUs!
KOMIeTeHUMi IInanupyemble pe3yabTaThbl 00y4eHUst
KOMHCTCHIHHA (Ko 1 HANMEHOBAHUE)
(K01 ¥ HANMEHOBAHHE)
OIIK-1. Crocob6en | OIIK-1.1 Tlorumaer oOCHOBBI | 3HATh: OCHOBHBIE TIOHATHS JUHEHHOM
YUUTHIBATH COBPEMEHHBIC | BBICIICH MaTEMAaTUKH, CIIOCOOCH | anreOphl,  aHAIUTHYECKOH  TeOMETpUH
TEHJICHLIUU Pa3BUTHUS | MPEICTABUTh MaTeMaTH4YecKoe | METOAbl ~ MaTeMaTH4ecKoro  aHaju3a,
TEXHUKH U TEXHOJIOTUH B | ONUCAHNE NPOILIECCOB, | HEOOXOAUMBIE Il WACHTHU(QHKALNY,
obnacTi TeXHOC(HEPHOW | UCTIONB3YeT HaBBIKH | GOPMYJIMPOBaHMS M pEUICHUS 3agad B
0e3omacHoCTH, MaTeMaTHYECKOTO  OMHCAHUsS | O0JacTH npodeccHoHaTEHON
HU3MEPUTENBHON U | MOZAEIHPYEMOTO npouecca | ACATENbHOCTH, CBS3aHHOW C  3alllMTOH
BBIYUCITUTEILHON (oObekTa) JUIst THIIOBBIX 33jay B | OKpY)Kalolleld cpeapl H  o0ecredeHueM
TEXHHKH, obOnactu  mpodeccHoHaIbHON | 0€30MaCHOCTH YeIOBEKa
MH(POPMALMOHHBIX JEATENbHOCTH, CBS3aHHOW C | YMETh: BBIABIATh €CTECTBEHHOHAYYHYIO
TEXHOJIOT U IpH | 3aIUTON OKpY’KarOLIEeH CPeIbl M | CYNIHOCTh TEXHUYECKUX u
pElIeHN THUIMOBBIX 337ad | o0ecrieueHneM  Oe30MacHOCTH | TEXHOJIOIMUYECKUX npobiem
B oOmacTH | yejgoBeka MIPOMBIIIIICHHOM 6e3omacHoCTH
npodeccuoHaIbHON TEXHOJIOTMUECKUX IIPOLIECCOB u
JIeSITENIBHOCTH, MIPOM3BO/ICTB, IPUBIIEKATH JIJIsl UX PEILICHUS
CBA3aHHOM C 3allUTOMN COOTBETCTBYIOLLINI MaTE€MaTHYECKHUI
OKpy’Karolmeil cpensl Hu anmapar.
o0ecriedeHneM Bnamers:  HaBbIKAMH ~ WCIIOJIB30BaHMS
0€3011acHOCTH YelloBeKa OCHOBHBIX 3aKOHOB M METOJIOB BBICIICH
MaTEeMaTHKH, MaTeMaTHYeCKOTO
MOJICJINPOBAHUS, CTaTUCTUYECKOTO
aHaliM3a  YHUCIIOBBIX,  BEKTOPHBIX U
HEYHCIIOBBIX JIAHHBIX, BPEMEHHBIX PSJIOB,
9KCHEPTHBIX OLEHOK JJIsl HACHTHU(PHUKALINY,
($hopMynMpOBaHHS W peEIIeHHs 3a1ad B
obacTu poheCCHOHATBHON
JIEATCILHOCTH, CBS3aHHOM C  3alIUTOM
OKpy’Karomei cpensl W obecreueHHeM
0e30MMacHOCTH YeJI0BeKa




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATHI KOHTPOJISA
y4eOHol . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pa3znen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe

OLIEHOYHOI0 CPeACTBA)

Monyns 1. Jlek 1 Martpuisl. [leficTBUs HaJl HUMH. 1 0,5 - -

JIuneitnas OG6parnas maTpuia

anreopa

Monyns 1. Ip1l Onpenenureny U UX CBOWCTBA. 1 1 - -

JIuneitnas Brrunciienue onpeaenureneit

anreopa

Monyns 1. Jlek 2 UccnenoBanue CUCTEM JIMHENHBIX 1 0,5 - -

JIuneitnas ypaBHeHuii. Teopema Kponekepa-Kanemnnu

anreOpa

Monyns 1. Ip 2 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1 1 - -

JIuneitnas meroaamu Kpamepa, ['aycca u cpeactsamu

anredpa MaTPUYHOTO UCUHCIICHUS

Monyns 1. Cp 3ananue 1, 3agaun 1-3 pazngena Ne 1 1 42 - 38 3ananue 1, nposepsiemoe

JInnelinas "Jluneitnas anreopa” Bpy4HYI0. TecTupoBaHue

anreopa on-line (mpomMexyTouHbI#t

TECT, HTOTOBOE
TECTUPOBAHUE)

Momyns 2. Jlex 3 BexTops! u aelictBus Haj HUMHU. basuc. 1 0,5 - -

BekropHas [Tepexon ot ogHOTO Ga3uUca K Ipyromy.

anredpa

Monyns 2 Ip 3 CkansipHO€, BEKTOPHOE, CMEIIAHHOE 1 1 - -

BekropHas IPOM3BEACHNE BEKTOPOB B ICKAPTOBOM U

asreOpa

POM3BOJILHOM Oasuce




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)

Mopyns 2 Cp 3amanue 1, 3amaum 1-2 pazgena Ne 2 1 42 - 38 3amanue 1, mpoBepsemoe

BekropHas "Bekropnas anreopa" BpyuHy10. TectupoBanue

anrebpa on-line (mpomesxyTOYHBI#
TECT, HTOTOBOE
TECTHPOBAHUE)

Monynsb 3 Jlek 4 [TonsiTre 06 ypaBHEHUU JIMHUU HA 1 0,5 - -

AHaMTAYECKAast IJIOCKOCTH. Y paBHEHHUS NPSIMOM Ha

reOMETPHUS iockocTH. [ImockocTs B mpocTpaHCTBE.

Monynsb 3 Ip 4 [IpsiMasi Ha MJIOCKOCTH M B IPOCTPAHCTRE. 1 1 - -

AHaTUTHYCCKAS [TnockocTh B MPOCTPAHCTBE

TeOMETpPHUSI

Monyns 3 Jlex 5 Kpusbie BTOporo nopsjaka. JJuIaIiC. 1 1 - -

AHaTMTHYECKAst ['unepOoma. [Tapabona. Kpubie BTOporo

TeOMETpPHUS MOpsIKA B TIOJIIPHON CUCTEME KOOpMHAT.

Monyns 3 IIp 5 [ToBepxHOCTH BTOPOTO MOPSAIAKA. 1 1 - -

AHaTUTHYECKas [{unuHapryecKre MOBEPXHOCTH.

TCOMETPHSI KoHuveckue MoBepXHOCTH U IOBEPXHOCTH

Monyis 3 Cp 3anmanue 1, 3amaun 1-2 pazmena Ne 3 1 42 - 38 3anmanue 1, mpoBepsiemMoe

AHaMTHYECKAst " AHaTUTHYECKAsk TEOMETPUS BpyuHYy0. TecTupoBanue

reOMETPHS on-line (mpomexyTOYHBIi
TECT, UTOTOBOE
TECTUPOBAHUE)

Monyns 4 JIek 6 Oynkius. [lousTre, OCHOBHBIE 1 1 - -

Beenenue B XapaKTEPUCTHUKH, CTIOCOOBI 3a/1aHUSI.

MaTeMaTUYeCKUI OcCHOBHBIE dJIEMEHTApHbIE QYHKIIAH.

AHAJIN3 OO6patHas 1 cioxHasg QyHKIHH.




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 IIp 6 [Ipenen Gpynkuu. beckoHeuyHo Malbie 1 1 1 - -
Brenenue B OeckoHeuHO OombIive GyHKIUH, CBSI3b
MaTeMaTUYECKUN Mexy HuMH. [1epBoiii U BTOpOi
aAHAITN3 3aMeuaTeNIbHBIC PECITbI.
Monyns 4 Cp 3amanue 2 no pazzaeny 'Beenenue B 1 40 - 38 3amanue 2, mpoBepseMoe
Beenenue B MaTeMaTu4ecKuil aHaius" BpyuHY10. TecTupoBaHue
MaTeMaTUYECKUN on-line (mpomexyTOYHBI#
aAHAITN3 TECT, HTOTOBOE
TECTHPOBAHUE)
ITA [TpomesxyTounas arrectanus (3a4€T) 1 0,25 - -
Kontpons |3auér 1 3,75 - - Bompocsr k 3auéty NeNe ]-
43
Hroro: 180 -



5. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «PocaucTtanty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Iy IbHOTO 00yUeHus (CoiepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIESAX €70 MAKCUMAIBHOT'O YCBOCHHUSI, COTPOBOK1A€TCs 00s3aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHs pa3BUBAIOIIECTO 00yueHHUs (TPOBEICHUE JCKIIUI, MPAKTHUSCKHUX 3aHATHH, 3a4ETa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

B xone neKkuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MoJIsI, Ha KOTOPBHIX JeNaTh IOMETKH, MOJYEPKUBAIOIINE OCOOYI0 Ba)XHOCTh TEX WM HHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJICTBE MPETOIaBaTEINsI, HO 0€3 €ro HEMOCPEJACTBCHHOTO YUaCTHS.

CamocTtosiTenbHasi paboTa CTYJEHTOB NPEIyCMAaTPUBAET BBHIIOJHEHHE MPOMEKYTOUHBIX
TECTOB, 3aJaHU, TPOBEPAEMBIX BPYUHYIO, COCTABIICHHBIX M3 3aJa4 MO0 TeMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaIoB JEKIUNA U DJIEKTPOHHBIX YU4EOHHKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJISI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAroToBKM K MPaKTUUECKUM 3aHATHUSIM CIIEAYEeT M3YYHTh KOHCIEKTHI JICKIUN, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITYKAT JUIS 3aKPETUICHUS U3yYEHHOTO MaTepHalia.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTeH perieHus:, To
OH JIOJDKEH CPaBHUTH WX M BHIOpPATh CaMblii pallMOHAIBHBINA. Pelenne 3ama4 u mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPATH CIIOCOOaMU, BRITEKAIOIINMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHuss MOAyJNsi CTYIEHTHl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeMs
BBIMOJIHSAIOT 3aJaHus Kypca M MPOXOAT TecTupoBanue ON-line. Bamanus pabOThI, poBEpseMOi
BPYYHYIO JTOJI’KHBI OBITH BBITIOHEHBI aKKYPATHO, MTOCIIEI0BATETbHO, 000CHOBAHUE PEIIICHHS U OTBET
00s13aTENIbHBI B KAYKIOM 3aJJaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyeMoii KoMIIeTeHUNH HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

1 OIIK-1 3amanue 1, mpoBepseMoe BpyUHYIO.

1 OIIK-1 3ananue 2, npoBepsieMoe BPYUYHYIO.

1 OITK-1 Tectuposanue on-line (mpomMexyToOYHbIIH

TECT)

1 OIIK-1 TecrtupoBanue 0n-line (MTOroBEIi TECT)
1 OIIK-1 Bomnpocsr k 3auéty NoNe 1-43

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}IHM1>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHUl

PA3JEJ Ne 1. JIUHEMHAS AJITEBPA
3agaua 1

Homep BapuaHTa 3a1a4u onpeenseTcs ¢ IOMOLIbIO TaOIUIBI 110 IepBoii OyKBE (JaMUIINHU CTYACHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r )| E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | CII | T,II A DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Onpenenutbh COOCTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI MaTPUIIbl TPETHETO MOPSIJIKA.

sapnanns Marpia s Marpia
(2 -1 0] 4 -1 3

1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1

3 -1 1] 8 -2 2

2 0 2 -1 12 -1 3 0
0 -1 2| 0 2 1

5 -1 -1] 9 2 -2

3 0 4 -1 13 05 o}
0 -1 4| 12 3

(2 0 -1] 3 0 0

4 1 1 -1 14 2 1 -1
-1 0 2] 2 -2 5




2 1 0] -1 -4 -2
5 1 20 15 -1 5 -2
-1 1 3] 1 0 9
4 1 0] 2 -1 0
6 1 40 16
-1 1 5] 1 1 1
3 -2 2] 1 1 -1]
7 0 3 0 17 1 2 -1
0 2 1] 0 -1 2|
(5 -2 2] 1 -1 -1]
8 0 5 0 18 4 0 -1
0 3] 0 -1 4|
3 0 0 6 0 -1
9 2 7 -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 -2 1
10 -2 5 =2 20 1
0 0 9 -1 1

3amaua 2

Howmep BapuanTa 3aaun onpeensiercs ¢ HOMOIIbIO TaOIHUIIbI IO EPBOM OyKBE UMEHM CTY/IEHTA.
Tabnuua. Beibop Homepa BapuaHTa

Byksa A b B r )| EE | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 0,41 I P,Y | C,II | T, I Vv d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3aTb COBMECTHOCTB CUCTEMBI M PEIINTS €€ TpeMs criocodamu: o popmynam Kpamepa, Metogom
["aycca u cpencTBaMyu MaTpUYHOTO UCYUCIIEHUS.

Howmep . . Howmep CucreMa JTUHEHHBIX
Cucrema JIMHEUHBIX YpaBHEHUI .
Bap. Bap. ypaBHEHUU
+ 2)(2 X, + X, = _12, Xl - X2 —4X3 +9X4 = 22,
1 + 7X2 - 5X3 + 2X4 = - 9! 11 Xl + 2X2 - 4X4 = _3,
- 2X + 5)(2 — 6X3 '|'3X4 = - 8. 2)(1 —3X2 +X3 +5x4 :_3
-3, + 2% - X = 2 X, + X, —6X%; —4x%, =6,
2 - 2% + 3 - 4, = -2 12 2%, +3X, + 9%, +5X, =6,
X = A+ T7x = 6 3%, +4X, + 3%, — 2%, =12.




Howmep . . Howmep CucreMa TUHEHHBIX
CucreMa JTHHEHHBIX YpaBHCHUU o
Bap. Bap. YpaBHCHHUU
X, — 2x, X, +2 X, = 1, — X —9X, —4%; =8,
3 X, — 2X, Xy — 2X, = =3 13 2X, +7X, + 3%, + X, =6,
X, — 2% X; + 6x, = 5 3X, +5X, + 2%, +2X, = 4.
X, — 2X, X, — X, = 1 X, + X, +3%, —2X, =1,
4 X, +  2X, X, + X, = 3 14 2%, +2X, + 4%, — X, =2,
X, - 6x, 3, - 3% = -1 4x, +4x, +10x, —5x, =4.
X, X, X, + 2x, = 3 X, — 2%, + X, =3,
5 X, X, X, — 2x, = -1 15 3X, — X, —2%; =1,
X+ X X, + 6x, = T 2%, + X, — 2%, — X, = 4,
2%, + X, - X, = 2, X, +7X, — 2%, + 3%, =3,
6 2X, — X, + X, = 2 16 3%, +5X, + X, —2X, =5,
2%+ X+ X = 4 — 2%, +5X%, —5X%, + X, =—4.
8x, — 6X, 4x, + 2x, = 16, —2X, + X, —3X; + X, =4,
7 8x, - 6x, 4x, — 2x, = 8, 17 4X, +7X, —2Xy —2X, =6,
12x, - 9x, + 6x, + x, = 20. 2X, +8x, —5x, —x, =-10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, X, = 3 18 2%, +3X, + X, + 2%, =4,
4, — 2X, + X, + 3X, = T. 4%, — X, +5X; + X, =6.
2x, — X, X, + X, = 3 X, + X, + 2%, +2X, =1,
9 2x, — X 2%, — X, = 2 19 2X, — X, + 2% — X, =4,
6x, - 3X, ax, - 3, = -L A%, + X, +6X, +5%, =—6.
X, — 2X, X, + X, = 1 2X + X, +3X; + X, =11,
10 X, — 2X, X, — X, = -1 20 2% +3X, + X; — X, =1,
L = 2X%, X, + 5x, = 5. 3%, +2X, + X5 +2X, =5.
3amaua 3

Howmep BapuaHTa 3a1a41 onpeessieTcsi C MOMOIIBIO TaOIUIIBI 110 IepBOi OyKBE OTYECTBA CTYICHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r I | EEE | K3 ]| U K 7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H IO | 0,4 I1 P, | C,II | T, 1] Y O,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBath 1 HallTH 00I1Iee pelIeHNe CUCTEMBbI TUHEHHBIX OJHOPOJHBIX YPAaBHEHHH.




Howmep . N Howmep . .
Cucrema JTUHEHHBIX YpaBHCHHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
3x, +3x, + 5%, — 2x, =0, X, — X, —4X%; +9X, =0,
1 2%, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2%, +2X, + 4%, — X, =0. 2X1—3X2+X3 +5X4 =0.
X, —3X, + X, +17x, =0, X, —3X, —4%; + X, =0,
2 8x, —6x, — X, —5x, =0, 12 5%, —8x, —2%; + X, =0,
4x, —2X, + 3%, + 7X, =0. — 2%, —X, —10%, =5x%, =0.
X, +4x, —3x, +6x, =0, 7%, +5X%, —=3%X; + X, =0,

3 2X, +5X, + X, — 2X, =0, 13 3%, +2X, = 3%, + 2%, =0,
X, + 7x, —10x, + 20x, =0. X + X, +3%, —3X, =0.

2X, — X, +3X, = 7X, =0, 2%, +2X, +8x%, —3x, =0,

4 6x, —3X, + X, —4x, =0, 14 3%, +3x, +5x%; —2x, =0,

4x, —2X, +14x, —31x, =0. 2%, +2X, +4%;, — X, =0.
2X, + 5%, + X, + 3%, =0, X, + X, —3%; +2X, =0,

5 4X, +6X, + 3%, + 5%, =0, 15 2% —3X, + X, — X%, =0,
4x, +14X, + X, + 7%, =0. 4%, — X, —=5%; +3%, =0.
3X, +2X, +2X, +2X, =0, X +3X, — X, +2X, =0,

6 2X, +3X, + 2%, +5x, =0, 16 2X, +5X, —8%; —5x%, =0,
9%, + X, +4x, -5%, =0. X, +4X, +5%;, + X, =0.
9x, —3x, +5x, + 6x, =0, 3X, —2X, —5X; +4x, =0,

7 6%, — 2%, +3X; + X, =0, 17 6X, —4X, +4X, +3x, =0,
9X, + X, + 4%, —5x, =0. 9x, —6X, +3X%, +2X%, =0.
2X, + X, + 71X, + 3%, =0, 5% —5X%, +10x, —x, =0,

8 A%, + 2X, +3X, + 2%, =0, 18 5% + X, + 7% +X%, =0,
4X, +2X, + X; +2X, =0. X, + 77X, +4x%, +3%, =0.
3X, +2X, +5X, +4x, =0, 7%, +5X, +3X; +6x, =0,

9 2X, +3X, +6X, +8x, =0, 19 2X, — X, — X3 +4x, =0,

X, — 6%, —9x; —20x, =0. X, +8X, +6x; —6x, =0.
3X, — 2X, + X; —4x, =0, 4%, — X, + X, + X, =0,

10 2%, —3X, —2X, + X, =0, 20 3%, +2X, —2%X; + X, =0,
4%, — X, + 4%, — 9%, =0. 9x, +6X, + X; +3x%, =0.

PA3JIEJI Ne 2. BEKTOPHASI AJITEGPA
3amaya 1
Howmep BapuaHTa 33124 ONPEIeIsSeTCs ¢ TOMOIIBIO TaOJIHIIBI 110 TIEPBOi OyKBe (aMIIINU CTYACHTA.

Tabnuua. Berbop Homepa BapuanTa

byksa ‘

A\B\B\r

A |EE| K3 | U | K | I |




Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 1O | O, 4 I1 P, | C,II | T, 1] Y O,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

—

CocTaBuTh ypaBHEHHE IUIOCKOCTH P, Mpoxosie uepes Touky A neprneHaukyispuo sekropy BC .
Hanucatp ee oOmiee ypaBHEHHE, a TakKe HOPMAJIbHOE YpaBHEHHE IUIOCKOCTH W ypaBHEHUE

IUIOCKOCTH B OTpe3kax. CocTaBuTh ypaBHEHHE IUIOCKOCTH P, mpoxomsmieii uepe3 touku A4, B, C.

Haiitu yron mexny miockoctssmu P u P,. Haliti paccrosiaue ot Touku Do minockoctu P.

Howmep | Koopaunatel Touku | Koopaunarte! Touku | Koopauuarte! Toukn | KoopauHaTel TOUKH
Bap. A B C D
1 (2;5;3) (1;3;5) (0;-3;7) (3:2;3)
2 (-2; 3, 5) (1;-3; 4) (7, 8;-1) (-1;2;-1)
3 (1,12 (2;3;-1) (2;-2; 4) (-1,2;2)
4 (1;3;5) (0;2;0) (5:7;9) (0; 4, 8)
5 (3;-5;2) (4,5;1) (-3, 0; - 4) (-4, 5; -6)
6 (4,5;2) (3;0;1) (-1, 4;2) (5: 7, 8)
7 (5;1;0) (7;0; 1) (2;1; 4) (5; 5; 3)
8 (4;2;-1) (3;0; 4) (0; 0; 4) (5; -1; -3)
9 (4;-3;-2) (2;2;3) (-1;-2;3) (2; -2; -3)
10 (3,1, 1) (1,4, 1) (1, 1;7) (3;4;-1)
11 (1,2, 3) (-1; 3 6) (-2, 4, 2) (0; 5; 4)
12 (0;-1;2) (-1; -1, 6) (-2, 0;2) (0; 1; 4)
13 (2,3, 2) (1; 3, 6) (0; 4, 2) (2 5; 4)
14 (1,0;2) (-2; 0; 6) (-3;1,2) (-1, 2; 4)
15 (2,0, 3) (1,0;7) (0;1;3) (2,2;4)
16 (0;2;-1) (-1,2;3) (-2;3;-1) (0; 4; 1)
17 (2;2;3) (-1;2; 0) 0; 3; 3) (2; 4; -5)
18 (-2;-2; 3) (1;2;5) (0; 1; 0) (2; 6; 4)
19 (-2,1,3) (-1, 1, 3) (2;0;2) (2;0; 4)
20 (-1,2;0) (-2, 2; 4) (-3;3;0) (-1, 4, 2)
3amaua 2

Howmep BapuanTa 3a1a4m onpeaesnsieTcs ¢ MOMOLIbIO TaOIUIbI IO EPBOil OyKBe UMEHH CTYCHTA.
Tabmuia. Beibop HoMepa BapraHTa

Byksa A b B r i} EE[XK3] u K il
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HI0]| 0,9 | O PU |CU |TII| V | &2 | X1




MNesap. | 11 | 12 | 13 | 14 | 15 [ 16 [ 17 | 18 | 19 | 20 |

[lpsmast | 3amana B mpocTpaHcTBe OOMIMMH ypaBHEHHMsiMH. Hammcath €€ KaHOHUYECKOE H
napameTpuieckoe ypaBHeHus. COoCTaBUTh ypaBHeHHe mpsiMoil |, mpoxopsiieit yepe3 Touky M

napajuieibHO TPsAMON |,M BBIYMCIUTE paccTosiHME MEXJy HUMHU. HaiiTu mpoekuuto Touku M Ha
npsimyio | u Touky nepeceuenus npsmoii | u miockoctu P.

Homep O6mue ypaBHEHHs KoopauHats! OGlLee ypaBHEHNne
Bap. npsiMoii | Touku M MI0CKOCTH P
1 {;:Z;_Z;_f;jo (L:2:3) 2X—3y+47-6=0
2 {zii By,:z_f;o(’)_ (2,1,-1) X—-7y+4z-1=0
3 {ix—siizzﬁf;fo:_ ° ©0; 2;-1) X—2y+3z-4=0
4 {zitiiiii_el:oé’ (2;0;-1) X+y+z+4=0
S {::5;;2212;8 (2;0;-3) 7X+y-4z-5=0
6 {ii_iyfézfi’o_ ©0: -1; 1) OX—Ty+3245=0
! {iiiiiz_leob_ (0;3; 1) X+6y—3z+8=0
8 {iii §:§z+—62:=0(-), (-1;0; 3) X—2y+5z-6=0
? {i"23y2§ Tao (-1; 1; 0) X+2y—2+5=0
10 {;;ff:;f;fo 2;1;1) 5x—y—2z+1=0
11 {wfﬁiiigig_’ (-1; 2;-3) 4x+y+3z2+1=0
12 {nys_y 1o (2;0; 3) 2X—5y—27-6=0
13 {zfiy_fiiﬁig (3;2;-1) 3X—y—-2z+1=0
1 {;:—yy_fz :i:g 0;-2;1) 4X—6y+2+1=0
15 {ii_zi_zi :fsz(c))‘_ (-1, 2;-1) 6x-3y+z-2=0
16 {ix—;;y:zzz ;:6: > 0;1;-3) X+5y+2z+3=0
17 {E:::)y/:iiizg (1;-1;1) 2x+7y—z-3=0
s | {SCPLES 331) x5y 20430
19 {2;367;3‘2’: o. (-1;1; 3) 2x—4y+2-2=0
20 {)2():—_y2—|—yz_+272 O ©; 1; -1) 6x+7y—62+1=0




PA3JIEJI Ne 3. AHAJIUTUYECKASA TEOMETPUS
3amaua 1

Howmep BapuanTa 3a1a4u OnpeAessieTcsi C MOMOIIBIO TaOIUIIBI 110 TIEPBOM OYKBE OTYECTBA CTYICHTA.

Tabmuia. Beioop Homepa BapraHTa
Byksa A b B r il E,E | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bbyksa M H, 1O | 0,4 I1 P,U | C,UI | T, ] Y o,0 | X, 1
No Bap. 11 12 13 14 15 16 17 18 19 20

Janbl koopauHaTel BepiinH TpeyroibHuka ABC. CocTaBUTh ypaBHEHHMSI CTOPOH TpPEYTOJIbHHKA.
CocTaBUTh ypaBHEHHsI MEIMaHbl, BHICOTBI M OMCCEKTPUCHI yria A, HAWTU UX JUIMHBL. COCTaBUTH
YpaBHEHUs NPSMBIX, IPOXOJAIIMX YEPE3 BEPIIMHBI TPEYTOJIBHUKA U TAPAJLIEIBHBIX €r0 CTOPOHAM.

Homep KoopauHaTh! KoopauHaTh! Koop/HaTh!
Bap. TouKH A TouKH B Touxu C
1 (1;,2) (3;4) (-1, 2)
2 (4;2) (-3;6) (2;3)
3 (-3;1) (-2;4) (1;3)
4 (2;3) (-5; 3) (-1, 0)
5 (0;4) (-5; -1) (2;2)
6 (-1;,2) (3;-2) (1;4)
7 (3;4) (21) (-2;-3)
8 (-4;1) (0;5) (4;2)
9 (5;0) (2,2 (-2;3)
10 (-3;2) (-1,5) (3:2)
11 (1, 3) (-2;4) (-3;1)
12 (-2;3) (-5; -2) (1;2)
13 (-5; -1) (2;2) (0;4)
14 (0; 5) (1;2) (3;-2)
15 (1;4) (3;-2) (-5;4)
16 (3 2) (-1, 5) (-3;-3)
17 (-2; -1) (3;4) (-1;2)




Howmep Koopaunatst Koopaunats! Koopaunats!
Bap. TOYKU A TOYKHU B touku C
18 (4;2) (6;-3) (2;3)
19 (0; 2) (1;5) (-2;-2)
20 (2;3) (4;5) (1;2)
3amaua 2

Howmep BapuanTa 3a1auu OnpeaessieTcst ¢ IOMOIIbIO TaOIHIIBI 110 epBoii OyKkBe (haMUIINU CTYICHTA.
Tab6muia. Beioop Homepa BapraHTa

Byksa A b B r )| E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIO|O04d]| I PYU |[CII [T U] V | @0 | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[To xoopauuaTam BepiinH nupamuabl ABCD cpeactBamu BEKTOPHOM ainreOpbl HAUTH:
1) nuunbl pedep AB u AC,
2) yron mexny pedpamu AB u AC;
3) mnomaaes rpanu ABC,
4) mpoekuMIo BEKTOopa AB na AC;
5) o0beM nupaMubl.
Homep | Koopaunats! Toukn | Koopaunate! Toukn | KoopaunaTel Toukn Koopaunatsl
Bap. A B C ToukuD
1 (1;2;3) (-1; 3; 6) (-2, 4, 2) (0; 5; 4)
2 (-1,2;0) (-2, 2; 4) (-3;3;0) (-1, 4;2)
3 (2;2;3) (-1, 2;0) (0;3;3) (2; 4, -5)
4 (0;-1;2) (-1; -1, 6) (-2, 0;2) (0; 1; 4)
5 (3;0;2) (2; 0, 6) (1,1, 2) (3:2;4)
6 (0; 2; -1) (-1,2;3) (-2;3;-1) (0; 4; 1)
7 (2;3;2) (1;3;6) (0; 4; 2) (2;5; 4)
8 (1;0; 2) (-2; 0; 6) (-3;1,2) (-1;2; 4)
9 (2;0;3) (1,0;7) (0; 1, 3) (2;2;4)
10 (-2;1;3) (-1, 1; 3) (2;0;2) (2;0; 4)
11 (2; 4; -6) (1;3;5) (0; -3; 8) (3;2;3)
12 (-2;3;5) (1;,-3;4) (7, 8;-1) (-1, 2;-1)
13 1; 3;5) (0; 2; 0) (5;7;9) (0; 4; 8)
14 (3;-5; 2) (4,5, 1) (-3;0; -4) (-4, 5; -6)
15 (4;5; 2) (3;0; 1) (-1;4;2) (5,7, 8)




Homep | Koopaunatel Touku | Koopannatel Touku | KoopauHatsl TOUKH Koopaunatst
Bap. A B C ToukuD
16 (5,1,0) (7, 0; 1) (2;1;4) (5;5;3)
17 (4;2;-1) (3;0;3) (8,0;4) (5 -1;-2)
18 (4;-3;-2) (2,2;3) (-1;-2;3) (2;-2;-3)
19 (3:1;1) (1;4;1) (1;,1,7) (3;-4; -1)
20 (2;2;0) (-2;3; -2) (2;-3;3) (1,5; 5)

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NpPOBEPSIEMblE BPYYHYIO BBINOJHSIOTCS CTYACHTaMU CaMOCTOSITEIbHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETPaAsX B KIETKY WU HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOCHBI B CUCTEME KOOPAWHAT C cOOMoAeHneM MacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, PUCHITIAETCS Ha IPOBEPKY (DOTO BHIIOJTHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:

- 6 OaJJIOB BBICTABIISICTCS CTYJCHTY, €CJIM MPABUILHO M B TIOJHOM OOBEME BBITIOJHEHBI BCE
3a]a4u;

- 5 OaJJIOB BBICTABIISICTCS CTYIEHTY, €CIM TMPaBHIBLHO BHIMOIHEHO Oonee 90% 3amanuii B
OJlaHKe OTBETOB, HO €CTh HEI0UETHI B PEIICHUU;

- 4 Gasina BBICTABIISIETCS CTYICHTY, €CJIM MPABUIILHO BBIMOJIHEHO 0T 75% 10 90% 3ananuid;

- 3 Oanna, ecny paBUIBLHO BBIONHEHO OT 60% 10 75% 3amanwii;

- 2 Gaay, eciu MpaBUIILHO BBIMOJIHEHO OT 45% 1o 60% 3amxanwii;

- 1 Gamnn, ecnu mpaBUIBHO BhITIONHEHO OT 30% 10 45% 3aanuii;

- 0 6aoB, eciu MpaBUIIBLHO BhIMOTHEHO MeHee 30% 3amanuii.

7.2.2. 3apanue 2, npoBepsieMoe BPYYHYVIO

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM
3agada 1

Howmep BapuanTa 3a1a4um onpeaesnsieTcs ¢ MoMOIIbI0 TaOIUIbI IO IepBOil OYKBE UMEHM CTY/CHTA.

Tabnuna. Betbop HoMepa BapuaHTa
Byksa A b B r )| E,E | X3 " K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | O, 4 IT P4 | C, I | T, 1 v o,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Toctpouts rpaduku GyHKIUH.

Ne DyHKIMH

1 y=-3x*+10x-3, y=In(-x)+1,y=c0s05x -1,y = x* +|x.
2 y=-2x"+5x-1,y=In(x-2),y=cos2x+2,y =x-|x-1,.
3 y=-4x*+17x-4,y=In(x+2),y =sin2x+1,y =x* —|.




No OyHKIMU
4 y=-5x"+26x-5,y=In3x+2,y=sin2x-2,y = x-|x|.
5 y=2x*+3x-2,y=In(2-2x), y =-c0s2x, y = X-|x +1.
6 y=3x*+8x-3,y=In2x+3,y=—-sin2x, y =x+ 2/ +1.
7 y=4x*+15x—-4,y=Inx+3,y= c052+1 y_M
X2
8 y =5x?+24x-5,y=In(-3x)+1, y=sin05x—2, y =e*.
9 y=-2x*+3x+2,y=In(x—4),y=sin05x+1,y =In|x.
10 y:—3x2+8x+3,y=|n(—x)+2,y:cosg—z,y:sin\x\.
11 y:6x2—5x+1,y:—lnx+2,y=—sing,y:e“2.
12 y:—2x2+7x—3,y:—lnx+1,y:—cos§,yzln\x—]J.
13 y:—2x2+11x—5,y:—|n(x—1),y:sin(ZX—%),y:‘xz—x‘.
) . T 1
14 y=3X"-7x+2,y=2Inx+2,y=-sin(x+=),y = :
3 x+2|
15 y:—3x2+13x—4,y:—lnx—2,y:—cos(x—%),yzx\x\+4.
16 y:—3x2+13x—4,y:—lnx—2,y:;X+22,y:x\x\+4.
17 y=3x*-7X+2,y=—e"+2,y=—sin(x+= )y !
\x+2\
18 y:—2x2+11x—5,y:3x_4,y:—ex+2,y:—ln(x—1).
X+2
X 3Xx+3
19 =-2Xx*4+7Xx-3,y=Cc0S—,Vy = v =In[x-1.
y y 2y X+1 Y ‘ ”
20 y:6x2—5x+1,y:—sing,y:—ex+l,y:e”2.
3anaya 2

Homep BapuanTa 3a1a4m onpeessieTcs ¢ HTOMOIIBIO TaOIUIIBI 110 MEpBO OyKBE OTYECTBA CTYACHTA.
Tabnuua. Berbop Homepa BapuanTa
byksa A b B r )| E,E | K3 " K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byxBa M H, 10 | O, 4 IT P,U | C,II | T, 1] v o,0 | X,




MNesap. | 11 | 12 | 13 | 14 | 15 [ 16 [ 17 | 18 | 19 | 20 |

3anucarhb YPaBHCHHA KPUBBIX B IMOJIAPHBIX KOOPpAWMHATAX U NOCTPOUTH HX.

Howmep _
wap. F(x,y)=0
1 y =—5x, X2 +y? =+/3, x* + y? = —-20x, x> + y> =15y.
2 2 2 2 16 2 2

2 X=—4y,x"+y° =200, x"+Yy :Ex,x +y° =-14y.
3 X=2y,X*+y?=169,x* +y* =-12x,x* + y* =0,8y.
4 X—y=8,X"+y?=121,x* +y? =-14x, x> +y> =08Y.
5 x+y:1,x2+y2:125,x2+y2:2,x2+y2:12y.
6 X=35,x*+y? =100, x* +y? =-9x,x*> + y> =10y.
7 X=m,X +y>=16,x>+y? =3y, x* +y* =3y.

8 x:%,x2+y2=81,x2+y2:12x,x2+y2:—10y.
9 x:%,x2+y2=64,x2+y2:—8x,x2+y2:0,4y.
10 y=-3,x*+y’ =49, x* +y’ =-5x, x> +y’ =6y.
11 X=-3,X"+y?>=36,x>+y?=5x,x*+y>=-6Y.
12 y:%,x2+y2=25,x2+y2:—4x,x2+y2:5y.
13 X=-1,x"+y? =9, x> +y?=3x, x* +y? =-4y.
14 y=05x"+y? =12, x* +y’ =x, X’ +y* =-y.
15 x=05,x2+y? =3, x> +y? =—x, x> + y? =12y.
16 x=1,x*+y>=3,x*+y? =4x,x* +y* =5y.

17 y=3,x*+y?=4,x*+y> =4x,x* +y* =5y.

18 X=3,X*+y> =5 +y?=6X, x> +y>=7y.

19 y=5x"+y?*=6,x*+y* =7x,x* +y’ =8y.




Howmep
Bap.

F(x,y)=0

20

X=5x*+y*=7,x>+y?=8x,x*+y>=9y.

3agaua 3

Howmep BapuanTa 3a1auu orpeessieTcs ¢ HTOMOIIbIO TaOJIUIIBI 110 TepBOil OyKBe (aMHIINU CTYACHTA.

Tabnuna. Berbop Homepa BapranTa

Byksa A b B r | E.E | X3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 041 I P,Y | C,II | T, I y ®,0 | X, 1II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Beraucnute npeaens! GyHKIUN, He TOIB3YACh cpeacTBaMu TG (epeHINaTEHOTO UCUUCIICHUS.

No [Ipenenst
2 _ 3 tA 2
1)| 5x°—11x+2 . 2 Iim(l x)8(1+x ); 3 lim sin (x+10);
1 \/7+X— X—0 5X _8 x—-10 [X2_36_8
4x-1
4 lim X—”j 5 limx(In( x—=10) - Inx).
X—>o0 +3 X—>00
2_
. Iim4x 9x+2;2) Iim«/l X* +5X . 3) i I' tg(x+5)
2 9x-1
. (5x+3 o 9+x
4) lim ; 5) limxIn——-.
x>=\ 5X —2 e 84X
D i 3x +11x-4 ) Iimi/l—x—Sx3 : 3) lim t9(x-5) 5)_
LU V84+x—2 " T 3x+2 T o2 (x-1'
3 8x-1
. (3x+5 ) i X—3
4) lim ; 5) limxIn——.
e\ 3X+1 = X+3
3x* +8x-3 . Y1-x*-Xx° . sin(x—4) 4)
1 lim——————; 2) lim————~; 3 I
. )x—>—3 S_Jm )x—>oo 9x+5 ) JX_
C(Ax+1\" X+5
4) lim ; 5) limxIn——.
e\ X —2 = X—6
2 _ 3/ 3 6 3 2
o2 2-J6+x T (x+1) >0 sin’ 3x
5 2x%+1
. (Bx+6) x . X+7
4) lim ; 5) limxIn——.
5x-1 x>0 X—8




[Ipenenst

3x* +2x -1 22X +4/x' =3

arcsin(x+2) .

1) Im————; 2) lim ; 3) lim
et Vo +X -2 e Ux® +8 gy X +2x
6 p
2) Iim(BXJrgj“; 5) limx(In(x —6) - Inx).
) Iirn2x +5x-3. 2 lim \/x2+1+3\/x3+1_3) ji SIN(3X” + %)
o3 12+ x =37 7 oe X "7 o0 1008 2X
7 2
o timl 2L 5 limx@n(x+3) = Inx).
X—>o0 2X2+4 X—>o0
x3+m .
. 3x*—-13x+4 . sin(1-2x)
1) lim m(05) *° ;3 lim>——==7;
. )H44 Ji2+x m(0:) )H; 4x2 -1
3x-1
2 Iim(ZXJri) - 5) limx(In(x+ 6 ) - Inx).
. 3x*-10x+3, o i QX ESINX
1) Ist 3 Jorx 2)Im(05) ; 3) lemm—a’
9
2x+3
4) |im(x—+3j . 5) limx(In(x—5) - Inx).
X—>00 X+5 X—>0
il
: 3 -7x+2 . sin(1—x)
1) lim ; 2) lim27+1; 3) [im > =— =2
10 ) va 5 / ) X—»00 ) x—1 \/;_1
5x2-6
" I|m(X *jj - 5) limx(In( X+ 5) — Inx).
X—00 X I X—00
N "m3x2—4x+1_2) lim X +14x, 3 lim Jsinx
" x—1 /8+X X—>00 IX + \/F
e
il 245 5 limxn(x+5) - Inx).
o\ 2%% +3 X
1 fim 2x2 +9x -5 2 lim 3X 3 lim S7 Jx = x ;
SN T N A SR BN SRR g X
12 2
3 2 1 x+2. )
4) lim ; 5) limx(In(x —4)—Inx).
X—>0 3X _2 X—>0
13 1) Iim3 —16x+5, - 2) lim 2X )ImM;

o5 2 \x—1 ' H‘”S\/x +4+3x° +4

x—0

sin5x




[Ipenenst

4) Iim(x2 +ij ; 5) limx(In(x+4)—1Inx).
+ X—00

X—>00 X
2 _ 2 2
0 Iim2x +5X 3; 2) IimXJ”/X +6 : 3) lim tg(2x +x) ;
y o8 J12+x -3 "o &/x+1 = /X? +1—sinx
5x
2 Iim( 4x ) 5 limx(In(x - 2) - Inx).
X—>00 4x_1 X—>0
2 _ 2 : 2
N Iim2x + 3X 2; 2) Iim\/x +4+x; 3 Iimsm(x : x);
. X—>-2 Z_Jﬂ X0 3{/}4_)( 0 X-1g°X
Xx—3
" Iim( 2X j - 5) limx(In(x + 2) - Inx).
X—>00 2x+6 X—>0
2 _ 2
D lim 2xX°+x-1  2) Iim«/4x +1+x; 3) lim tg(x? +x)
o x—>-1 z_m X300 \/)(27_5 x>0 X . S|n3X
2X+5
2) Iim( 3 ) 5 limx(Inx —In(x —6)).
X—>o0 3x+2 X—>0
. 2x* —=11x+5 VX® +1-4x° . sin® x
1) lim ;2) lim ; 3) lim——;
17 Xx—5 \/g_\/; X—>0 m x—0 /X2+1_1
2x+1
2 Iim(GXJr;j 5 limx(Inx — In(x + 6 )).
2x -9x+4 2) lim X +1+x +1+x 3 lim— 2 tg 2
18 \/_— 42’ v X 0 Ix? +1 1
4x
2 Iim(6x+3j 5 limx(Inx —In(x + 6 )).
X—>00 6)(_1 X—>00
2 3/y3 _
1) "mw; 2) "mx+—9x; 3) lim _sin7x .
19 x—3 \/ﬁ_s X—>0 /XZ +4 x407 /X+4

2) 7 ; 5) Ixirgx(lnx—ln(x+5)).




Ne [Ipenenst

. 2XP=BX+2 L AXH+2-%x . tgbx
D IimEE—"22 ) [im =2 3y lim————;
=2 \J3X —/6 e 3IxP 44 06 —/X+ 36

20

" Iim(sx * 2) 5y limx(Inx — In( x — 4)).
5X 1 X—00

3amaua 4
Howmep BapuanTa 3a1a4u onpenensieTcst ¢ TOMOIIbIO TaOIHUIIBI IO MEPBOM OyKBE MIMEHH CTYICHTA.
Tabmuia. Beioop Homepa BapraHTa
Bbyksa A b B r | E,E | K3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 1O | O, 4 I1 P,U | C,UI | T, ] Y o,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBaTh Ha HEMIPEPHIBHOCTh (PYHKIMK, HAUTH TOYKHU Pa3pblBa U ONPEAETUTh X TUIL. [locTpouTh
cxeMaTHuecKue rpaduku GyHKINH.

No OyHKIUU
2 .
X2 —3X+2 x4 X%, me<Xs-Z
1 ) y=————;2) Y= ;3) y=9-%x+2,0<x<0;
X—2 X—4
3X, 0<x<oo.
x> —10x+9 x+0.8| 2x+5, —e0 <x<0;
2 ) y=———"—;2) y=——-;3) y=92x+3,0<x<2;
X—9 x+08 y 9 <
, S X <00,
) ‘2 5‘ —X*+1 —0<Xx<0;
— X+
3 1)y:£—11i1a2 =——;3) y=9x+1 O0<x<2
X—4 2X+5
\4, 2< X< oo,
(X, —o<Xx<-2:
X +7X+6 ‘X_JEL .
4 1) y= 1 2) Yy=—+—1;3) Y=94X+4,-2<x<L0;
+1 X—~/2
5, 0< X< o0,
, ‘ 6\ —X*+2,—o<x<-1
- X+
5 Dyzz—lgié;ayz———ﬁ3)w:3x+Z —1<x<0;
X—3 X+6
2, 0< X< oo0.
, , V 3 —x* —w<Xx<0;
— +
6 1)y=£—£%i£ﬁ2)y=———;$y::2x+LO<x£L
X—2 X+3
3, 1< X<oo.




OyHKIUU

X+9| )
) y=———F——"32) y=——,;3) y=9x"+1, 0<x<;
X X+

2X, 1< X<oo,

2X+2, 0 < x<—1;

=Ix?-1, -1<x<1;

3, 1< x<o0,

4X+1, _OO<X<0;

1 3) y=4(x+1)%,0<x<1;

4, 1< x<o0.

10

X*+1 —0<x<0;
X, 0<x<1,
X+1 1< Xx<oo

11

——;3) Yy=9X+2,

—X*+2,—0<x<0;
0<x<2
5, 2 < X< oo,

12

_[x-10],

3) y_ Xl

— X5, —o0<Xx<0;
0<x<3;
2X+1 3<X<

13

1-x°, —o<x<;
=<x-1 1<x<4
X+1 4<X<oo,

14

x> —5X+6

3X+5,
; 2 ;3 =
X—3 )Y ) Y=

—0<X<0;
? 0<x<5;
5< X <o,

15

)y=

(x—ﬂi0<xsx
2, 1< X <oo.

X’ —10x+16 \x 3\ 3y

16

Hy=

+2

5, O<x<2;
X+1 2<X<oo.

W2 +5X 46 ‘x JW 4X +5, -0 < Xx<0;
——————'DY— ;3 Y=




Ne OyHKIUU
, ax+1 Ax -1, -0 <x<0;
X +
17 1)Y=£j£%ig;ay=————;$y= x* -1 0<x<1;
+2 4x +1
0, 1< X<oo.
, x—1 2X+3, —w0<x<0;
X" —4X-5 X — ,
18 Hpy=" " Z-yy=""13)y=J(x=3),0<x<]
YIS Y T 9y
4, 1< X< o0,
) 6x4 1 2X+2, —0<x<-1;
— X +
19 1)Y=£—jyﬁi§;ayzt——i;$y: x? -1 —-1<x<1;
X—3 6X+1
4 1<x<oo.
4 8x 115 ‘ZX 3‘ 0, —00< X<0;
X* +8X+ +
20 1 = 2 =——-,3 =< 2X, 0<x<3:
)Y X+5 )Y 2X+3 )Y

5x+1, 3< X< 0.

KpaTKOG OIMMCAHHUE U PEIrJIAaMEHT BBINOJTHCHHUSA

3amanus,

IIPOBEPSAEMBIE BPYYHYIO BBIIIOJHAIOTCA CTYAEHTAaMH CaMOCTOATEIILHO BO
BHEAYJAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJPOOHBIE PEIICHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHMCICHUSIMU. Pemenns 3aa4 MOryT OLITH
BBINOJIHEHBI OT PYKH B TeTpajsX B KJIETKY MJIM HaOpaHbl C MOMOILIBIO penakropa (gopmyi. Bce
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM macmrtaba. B ciydae
PYKOIMCHOT'O BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BBHIMOJTHEHHOTO 3a/IaHUSL.

Kputepun onenkmn:

3amanue 2, mpoBepseMOe BPYUHYIO, COJEPKUT 4 3a/1a4uu, KaxkJI0€ U3 KOTOPBIX OIICHUBACTCS B
2,5 Oamna.

2,5 OGaruta BBICTABIISIETCS] CTYIEHTY, €CIIH 33JJaHHE BHIITOJIHEHO B TIOJTHOM 00BEME;

2 Gajuia BBICTABIISETCS CTYJIEHTY, €CIIM 33JJaHHe BBINOIHEHO B 00bEMe oT 80 % u BhILIIE;
1,5 Ganna BeICTABIISIETCS CTYJIEHTY, €CITU 3aJIaHK€ BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHUE BBINOJIHEHO B 00bEéMe oT 40 % 110 59 %
0,5 Oayuta BEICTABIIIETCS CTYJCHTY, €CITH 3aJ]aHKe BBITIOJHEHO B 00b&éMe oT 20 % 110 39 %
0 GasIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.3. TunoBble BOMPOCHI W3 O0aHKA TECTOBBIX 3aJaHUH /JIsi NPOMEKYTOUYHOTO W

HTOrOBOI'o TECTUPOBAHUSA

Kakoe H3 HIDKeCTeTYVIOLNE BRI AKEeHHI ABTIeTCA OTp el eHTeneM MaTpHLBI A

3aganue Nel

(@, a )
A=
\Az1 A

BriGepute ouH U3 5 BApHAHTOB OTBETA:




105 + A1

Ay 05 + Ay

(hydp — Aty

ay sy + Ay s

gy — Aty

3ananue No2
Brrucmire OITPEeTeTTHT TR MATPHIIRL
(2 -3 1)
M=|3 -6 5
5 -4 2
\ /
Bri6epute oauH U3 5 BapuaHTOB OTBETA!
-17
-23
32
6
-25

3aganue Ne3
Kakue u3 nepeunciieHHbIX CBOMCTB OMPEASTUTENS CIIPABEAJIUBbI?
BriOepuTe HECKOIBKO U3 5 BApUAHTOB OTBETA:

€CJI B ONPEAEINTENE €CTh CTPOUKA U3 HYJIEH, TO TAKOM ONPEAEIUTEND PABEH
HYJIIO

€CII B OTIPEICNIUTENE eCTh CTONOCI U3 HYJIEH, TO TaKOW ONpeIeTUTeNb PaBeH
HYIIIO
OTIPEICTTUTENb, COACPKAITUIN BE OTMHAKOBBIE CTPOKHU, PABEH HYJIIO

€CJIM B OTIPEICIIUTENIE JIEMEHTHI KAKOW-TO CTPOYKH UMEIOT OOIININ JCIUTENh,
TO OH PaBEH HYIIIO

OTIpeACTUTENb, COJIEPKAIIHM J1BE TPOMOPIUOHATILHBIE CTPOUKH, PAaBEH HYJIIIO

3aganue Ned



1
MiHopoM 3nemMeHTa (I onpenemmrena |0 4 5| apnderca?
6 7 8

-2
(FF¥]

BriOepute oauH U3 5 BapuaHTOB OTBETA!

5
8
3
0 5
3
6 8
4
6 7
4 5
7 8
3aganue Ne5
(2 -1 —1)
BeriHciHre onpefemHTeTs MaTpibl K =3 4 -2
3 -2 4
M, r

BriOepute oauH U3 5 BapuaHTOB OTBETA!
60
16



-40
65
3apanue Ne6
2 3 1
MHHOpPOM 371eMeHTa (15, ompenemmrend |0 4 7| apngerca?
1 5 6
BriGepute ouH U3 5 BAPHAHTOB OTBETA:
2 3
0 4
2 1
0 —
0 7
6
3
5 6
2 1
1 6
3amanue Ne7
2 3 1
MHHOPOM 371eMeHTa (15 onpenemyrend |0 4 7| asmaerca?
1 5 6

BriGepute ouH U3 5 BApHAHTOB OTBETA:



7 2 3\
o 2
(2 1)
o =
x__l 6__).
S
7 2 1\
&
3amanme Ne8
1 3 2
Brramcmire onpeqemrems Mmatpmpl M =0 4 6
1 2 3
BeiOepuTe ofMH 13 5 BAPHAHTOB OTBETA!
18
12
10
0
15
3aganue Ne9
3 6 8
MHHOPOM 7TeMeHTa (5, ompetemarend [/ 9 3| asmaerca?

[a—
L
1



BriOepute oauH U3 5 BapuaHTOB OTBETA!

|K3 6 %
1l 3
|( 3 8\‘
.":.ﬁ .-1".
.
! 3 8'-.
| - -
" J..J-
7?)
1 3,
3ananue Nel(
1 2 2
Brramcmire onpeqemrems Matpmpl M =10 1 6
1 3 3

Bribepute onuH U3 5 BapuaHTOB OTBETA!

8

-5
10
0

-15

3apanue Nell
7 6 8
MHHOPOM TTeMeHTa (15, ompenenutens |/ 0 5| senaerca?

4

v
oy



BriOepute ouH U3 5 BapuaHTOB OTBETA!

7
_1 6__).
i - 8'-.
|I("? 6.-\'
4 3,
'(..6 '\‘
.k_3
Y
3aganmne Nel2
2 3 4
Berucmire OIP e eTHTETE 4 5 6
2701
BriObepute oMH U3 5 BApUaHTOB OTBETA!
21
11
37
20
-11
3amanmne Nel3
2 3 4 1
4 5 &6 0
Brrycmite OIMpPeJeTHT TR 27 1 9
1 2 5 7

BriOepute oauH U3 5 BapuaHTOB OTBETA!

110



100

-100
53
87
3aganue Nel4
2 8 1
BEMHCTIHIE OTPeqemHIens ¥ 7 5
321
BriGepute ouH U3 5 BAPHAHTOB OTBETA:
39
42
-42
-39
56
3aganme Nel5
2 8 1 4
BrrmcmiTe crrq:re;[m}nanbi ; ? z
o1 2 =

BriOepute o1MH U3 5 BApUaHTOB OTBETA!
102
87
702
205
200



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bonpocsl k 3a4éTy

UucnoBass marpuna. /JleiictBuss Hax wmarpunaMu  (CIOXKEHHE, YMHOXEHUE Ha YHCIIO,
YMHOXKEHHE CTPOKHM Ha CTOJOE€l, YMHOXKEHHE MATPUIbl Ha MaTPHILy, TPAaHCIIOHUPOBAHHUE) U
YCIIOBHUSL MX BBITIOJIHEHUSI.

Onpenenurens MaTpul] 2-oro U 3-ero nopsakoB. OnpenenuTenb MaTpULbl N-0T0 MOPSIKA.
CBOIICTBA ONpPEICITUTEIICH.

ManI/II_[a O6paTHaH K 3aJIJaHHOM. Y CI0BUS CYIICCTBOBAHMN, croco0 OTBICKaHHUSA

Munop matpuiisl. ba3ucHbIil MUHOP MaTpHIlBl, CIOCO0 €ro OTHICKaHUSI.

Panr matpune! u cioco6 ero onpeaeneHusl.

o OB (w] DN

Cucrtema JIMHEHHBIX ypaBHEHUH C N HEM3BECTHbIMU. MaTpuuHas ¢opMma 3aluCU CUCTEMBI.
[ Ipumep. YcioBrue COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPABHEHUN

UTo Ha3bIBAIOT PEHICHUEM CUCTEMBbI JIMHEHHBIX ypaBHEHUI n Hen3BecTHhIMU. Kakue cucteMsl
Ha3bIBAIOT COBMECTHBIMM M HECOBMECTHBIMH. Kak HaWTH perieHrue CUCTEMBbI C MOMOIIbIO
MaTpUIIBI 0OPAaTHOM K MAaTPUIIE CUCTEMBI.

VYcioBue CylmecTBOBaHUS E€IUHCTBEHHOI'O pPEIICHHsS CHCTEMbl JIMHEHHBIX YPABHEHMM.
Dopmynsl Kpamepa uist oteickanus pemenus. [pumep.

OI[HOpOI[HaSI CHUCTEMa JHUHEHHBIX ypaBHeHHfI. HpHMep Kakoe PpCHICHUC HAa3bIBACTCA
TPUBHUAJIbHBIM. HpI/I KaKOM YCJIIOBHH OJJHOPOAHAA CUCTEMA UMCCT HCTPUBHUAJIbHBIC PCUHICHU A

10

ANTOPUTM OTBICKAHUS PEIIEHUs] TPOU3BOIBHON CUCTEMBI JIMHEWHBIX ypaBHEHUH. bazucHble u
CBOOOIHBIE HEN3BECTHBIE.

11

BCKTOpH. KOJ'IJ'II/IHeapHOCTL, KOMIIJIAHAPpHOCTHL BEKTOPOB.

12

JIvHeiHbIe onepaluy HaJl BEKTOPaMHU: CIIOKEHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO.
UluneitHast KOMOMHAIIS BEKTOPOB.

13

JIuHeliHass 3aBHUCHMOCTH BCKTOPOB. CBs3b MCXKAY KOJUIMHCAPHOCTBHO U JIMHENHOM
3aBHUCHUMOCTBIO JIBYX BEKTOPOB, MCKAY KOMINIAHAPHOCTHIO U JIMHEHHOM 3aBHCHUMOCTBIO TpEX
BCKTOPOB. JIuHeliHas 3aBUCUMOCTh YCTBIPCX BEKTOPOB.

14

basnc, pasnmokeHwe BeKTOpa IO 0a3ucy, KOOpAWMHATHI BEKTOpa B 3aJaHHOM Oaswmce.
OpTroHopMupOBaHHBIN 0a3uc. JInHeHHbIe onepaluy HaJl BEKTOPaMHU B KOOPJMHATHON (opMe.

15

JlexapToBa cucreMa KOOpJIMHAT Ha IUIOCKOCTH U B MpocTpaHcTBe. KoopauHaTel TOYKU H
BEKTOPA B IEKAPTOBON CHCTEME KOOPAMHAT.

16

ITpoekius BekTOopa Ha OCh U €€ cBoMCcTBa. CBSI3b KOOPJAMHAT BEKTOPA M €r0 MPOCKIUA HAa OCH
JIEKapTOBOM NPSAMOYTOJIBHOW CUCTEMBI KOOPAUHAT.

17

CKaJ'ISIpHOC MMPOU3BCACHUC BECKTOPOB U CI'0 CBOICTBA. BBIpa)KCHI/IC CKaJIIpHOT'O ITPOU3BCACHU
UCPE3 KOOPANHATBEI BEKTOPOB. BBIpa)KeHI/Ie JJIMHBI BEKTOpA M yIijia MCXKIAY BECKTOPAMH 4YCpPE3
KOOPJAWHATBI BEKTOPOB.

18

BekTopHOE pon3BeIcHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE BEKTOPHOTO MPOU3BEACHUS
4yepe3 KOOpAUHATHI BEKTOPOB. VcIoap30BaHNe BEKTOPHOTO IPOU3BEICHMUS.

19

CMemiaHHOe TIPOM3BEACHHE BEKTOPOB M €ro TIeOMETPUYECKHi cmbica. BeipaxeHnue
CMEIIAaHHOTO IIPOU3BENEHUS Yepe3 KOOpAMHATHI BeKTOpoB. C(BoOMCTBa CMEUIAHHOIO
npou3sBeaeHus. Vcnoap30BaHUE CMEIIAHHOTO IPOU3BEICHMSL.

20

BolpaskeHne yciaoBHi KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

ITonsarue 06 YpaBHCHHUU JIMHUW Ha IUJIOCKOCTH, YPABHCHHU TIIOBCPXHOCTU U JIMHUU B
MPOCTPAHCTBE. Y paBHEHNUE OKPYKHOCTH. Y paBHEHUE CHEPHI.




Bonpocsl k 3auéry

n/n
22 |BwiBOJ 001IIET0 YpaBHEHUS IIJIOCKOCTH.

Paznmuunbie hopMBbI 3amucu ypaBHEHHS TUIOCKOCTH: OO0IIee; MPOXOJAIIeH Yepe3 3aJaHHYIO
23 [TOYKy MEpHEHAUKYISIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopmupoBaHHOe. Kakyro

MH(OPMALIKIO O TUIOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUN

24

PaccTosHME OT TOUKH J0 IINIOCKOCTH.

25

Vron MCKAY MIIOCKOCTSIMHU. VcaoBue NapayICJIbHOCTH U NCPICHIAUKYIIAPHOCTU IUIOCKOCTEHA.

26

YpaBHEeHUS MPSIMON B IIPOCTPAHCTBE: KAHOHUYECKHE; ITapaMETPUUECKUE; IPOXOASILEH yepes
nBe 3a1anHble ToukH. Kakyto nndopmaiinio o npsimoit HecyT KOOQOUITUEHTHI STUX YPaBHEHHI.

27

Yron MCKAY MPAMBIMH B IIPOCTPAHCTBC. VYcaosue napajiyiCJIbHOCTHU U NCPICHAUKYIIAPHOCTH
ITPSAMBIX.

28

VYronm mMexay npsAMOW M IUIOCKOCTBIO. YCIIOBUE IMAPAUICIBHOCTH M INEPHEHIUKYISIPHOCTH
NpSIMOM U TJIOCKOCTH.

29

VYpaBHEeHHE NPSIMOM Ha MJIOCKOCTU: 0011ee; ¢ YIIIOBbIM KO3 GUIIMEHTOM: IPOXOASIIEH uepes
3a/laHHYI0 TOUKY; IPOXOAsIel yepe3 /Be 3aJaHHble Touku. Kakyro nnpopmanuio o npsimoi
HecyT KO (UIMEHTh STUX YPaBHEHUII.

30

Yron MCKAY NpAMBIMA Ha ITIJIOCKOCTH. Ycaopue MnapaiCJIbHOCTH U NCPICHAUKYIIAPHOCTH
IIPSAMBIX.

31

JIuauu BTOpOro mopsiika Ha miaockoctd. OOIiee ypaBHEHUE, OCHOBHBIE THIIbI JIMHUH U UX
KaHOHUYECKHE YPaBHEHUSI.

32

Onnunc, runepbosna, mapadbona. KanoHnveckue ypaBHEHUs!, XapaKTEPUCTUKU, CBOMCTBA

33

[ToBepxHocTu BTOpOro mnopsiaka. OCHOBHbIE THIBI MOBEPXHOCTEM M MX KaHOHMYECKUE
YpaBHEHU.

34

WccnenoBanue ¢hopMbl TOBEPXHOCTH BTOPOTO MOPSAKA METOJIOM CEUEHUH.

35

Yro Takoe pynkuus. [Ipumep. Criocodsl 3aganus pynkuun. O6sacts onpeaeneHus GyHKINH.
CrnosxHas ¢pyakuus. [lpumep.

36

OCHOBHBIE 3JIeMeHTapHble QYHKIMK U UX Tpaduku. dnemeHnTapHas yHkius. [Ipumep

37

[Tpenen pynkunun. beckoHeuHo masnble 1 6€CKOHEYHO 00bIINe (YHKIUH, CBSI3b MEXKY HUMU

38

CBolicTBa 6€CKOHEYHO MaJIbIX (PYHKIIHH.

39

CaoiicTBa npezenoB GyHKIMI. 3aMedaTesbHble TPEaebl.

40

HenpepoiBHoCTh (yHKIIMYN B TOUKe. CBOMCTBA (PYHKIMI, HENPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMIPEPHIBHOCTH AIIEMEHTAPHON (QYHKIMU U €€ UCTIOIb30BaHUE TIPH  BBIYMCICHUN
peJIeIIOB.

42

CaoiicTBa (DyHKIMI, HETIPEPHIBHBIX HA 3aMKHYTOM HHTEpBAJIE.

43

Touku pa3pbiBa QYHKIUHN U UX KJIaccu(UKaIus.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

dopma
NMpoBeaeHUs
NPOMEKYTOYHOM
arTTecTalnu

Kpurepun u HOpMbI OLIEHKH

Crynent Habpan 40 u 6onee
«3a4TECHO» 0aJIoB 1O pe3yIbTaTaM OCBOCHHUSI

Kypca

1 3auér Crynent Habpan menee 40

«HE 3a4TEHO» 0aJuI0B 1O pe3yJbTaTaM OCBOECHHUS
Kypca




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., HypueBa | Hukonona, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yueOHOE ocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
Cno6onackas 1.H. N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnektpoHHbIii pecype] : MylIbTHAMCHUIUIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016— . — Peskum gocryma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,
2004— . — Pexxum jmocTyma : SCOpUS.com. — 3arit. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,

2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL
- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHbIii pecypc] : KOJUIEKIHS 3JICKTPOHHBIX KHUT HM3aTCIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHrom.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu sl

0 PexkBH3UTHI 10I0B
N HaumenoBanue I1O ¢ 3 1010 ? pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart Oeccpounas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbLHOIO MpoLecca Mo JMCHHUILIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

VYueOHast ayauTopus Ui nposefeHns 3aHsITuil | CTONbl yYeHHYEeCKHE JABYXMECTHBIE U
JIEKIIMOHHOTO TUTA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOJIOKH) ,CTOJ
NPOBEICHUS 3aHATHI CEMHUHApCKOTo THIIA. | PENoJaBaTeIbCKHi, CTYIN
YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS
TPYIIOBBIX u WHMBUIYaIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uid
IPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexxyrouHoi arrecrammu. (I'-440).

VYueOHast ayauTopus i npoBefieHus 3aHsaTuil | CTosbl YYCHHUYECKHE  JIBYXMECTHBIE
JIEKIIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ IpenoiaBaTelbCKUM,
NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

IPOEKTUPOBAHUS  (BBIMOJIHEHMSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTalli. Y4eOHass ayauTopusi IS




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npoMexxyrouHou arrecraumu (I'-409).

[Tomerienne 111 CaMOCTOSITEBHONW pPabOThI
cryaenros (I'-401).

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx0#0M B ceTb MHTEpHET
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