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HanpasisieHus: noarorosku 08.03.01 CtpoutenbecTBo

Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2024 1.

COI''TACOBAHO

PVKOBOIH/ITCJII) OEHTPA apXUTCKTYPHBIX, KOHCTPYKTHUBHBIX DGHIGHI/Iﬁ 1 OpraHu3aly CTpOUTCIbCTBA

« _» 20 O. b. Kepxeniien
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3zoBaHue"

(mpoTokon 3aceaanusi Ne 2 ot «12» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIHX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUHUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHusl, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MaTeMaTUKH,
KOTOpBIE MOTYT NOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEeMATHYECKOTO,  JIOTUYECKOTO W  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIIMHBL ¥ TMPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIHUILIMHA!
MareMaTuka (IIKOJILHBIN Kypce), anreopa (IIKOJBHBIN Kype), reoMeTpus (MIKOIBHBINA Kypc), aaredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

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

3. Ilinanupyembie pe3yJibTaThl 00y4eHUs

dopmupyeMbie U Nupuxarops! noctuxenuss | Ilinanupyemble pe3yJibTaThbl
KOHTPOJIMpyeMble KOMIIeTeHI Uit o0yueHust
KOMIIeTeHI[UH (Kol ¥ HAMEHOBAHUE)
(Kol 1 HAaNMEHOBaHUE)
OIIK-1. Cmnocoben pemiath 3HaTh: OCHOBHBIE TOHSTHS
3a7ayd  MPOQEeCCHOHATBHON JMHENHOMN 51 BEKTOPHOM
JEATEIBHOCTH  HAa  OCHOBE anreopsl, aHAITUTUYECKOMN
HCIIOJIb30BAHUS reOMETpPHUH, METO/IbI
TEOPETUYECKUX u MaTEMaTUYeCKOro aHajau3a u
MPaKTUYECKUX OCHOB MO/IETUPOBAHUS,
€CTECTBEHHBIX M TEXHUYECKUX HEo0X0IuMble TUISL
HaykK, a TaKke uaeHTu(GuKanuu,
MaTeMaTUYeCcKoro anmapara (dhopMynUpoOBaHUS U PEIICHUS
poeCCHOHATIBHBIX 3a/1a4
MIPOMBIIIIJIEHHOTO u
I'PaXAaHCKOTO CTPOUTENHCTBA
YMeTs: BBISIBIISATD
€CTECTBEHHOHAYYHYIO

CYIIHOCTh TE€XHUYECKUX U
TEXHOJIOTHYECKUX MpoOJeM u
npodeccuoHalbHBIX  3ajad,
MIPUBJIEKATh ISl UX PEIICHUS

COOTBETCTBYIOIIUI

MaTeMaTUYECKUI armapar
MIPOMBILUIEHHOTO 51
IPAKJAHCKOTO CTPOUTENIBCTBA
Bnaners: HaBBIKaMU
WCIIOIb30BAHUS OCHOBHBIX

3aKOHOB M METOJOB BEICIIEH
MaTeMaTHUKH,




MaTeMaTHu4ICCKOIro

MO/ICITUPOBAHUS JUTS
UJeHTU(UKAIUH,

(hopMyIIMpOBaHUS U PEIICHUS
po(heCCHOHATTBHBIX 3ama4
MTPOMBIIIICHHOTO u

I'PAXKIAHCKOI'O CTPOUTCIILCTBA




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 Martpuiisl. JleiicTBUS HAJ HUMU. 1 2 - -
JIuneitnas OG6parnas maTpuia
anreopa
Monyns 1. Ip1l Onpenenureny U UX CBOWCTBA. 1 2 - -
JIuneitnas Brrunciienue onpeaenureneit
anreopa
Monyns 1. Jlek 2 UccnepoBanue cuctem JIMHEHHBIX 1 2 - -
JIuneitnas ypaBHeHuii. Teopema Kponekepa-Kanemnnu
anreOpa
Monyns 1. Ip 2 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1 2 - -
JIuneitnas meroaamu Kpamepa, ['aycca u cpeactsamu
anredpa MaTPUYHOTO UCUHCIICHUS
Monyns 1. Cp Matpuusl. Onpenenutenu. Cuctemsl 1 20 - -
JInnelinas JMHENHBIN alreOpandyeckux ypaBHEHUN
asreOpa
Mopyns 1. Cp KonTponbnas pabota 1 mo teme 1 18 - - KonTponbnas padora 1
JInneitnas "Jlunetinas anredpa no teme "Jluneiinas
asreOpa anreopa”
Moy 2. Jlex 3 Bexrops! u aeiicTBus Hag HUMU. basuc. 1 2 - -
BekropHas [Tepexon ot ogHOTO 6a3uca K Ipyromy.
anredpa
Monyns 2 Ip 3 CkansipHO€, BEKTOPHOE, CMEIIAHHOE 1 2 - -
BekropHas MIPOU3BE/IEHNE BEKTOPOB B ACKApPTOBOM U
anreOpa IPOM3BOJILHOM 0azuce




®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 OCHOBHBIE TIOHSTHSI BEKTOPHOU aJIreOpHhI. 1 20 - -
BekropHas Bazuc. Ilepexon ot ogHoro 6asuca x
asreOpa npyromy. CkalisipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEICHHSI BEKTOPOB
Monyns 2 Cp KonTponbhas padota 2 o teme 1 18 - - KonTponbhas padora 2
BekropHas "BekropHas anreopa" o Teme "BekTopHas
anreOpa anreOpa’
Monynsb 3 Jlex 4 [TonsiTre 06 ypaBHEHUU JIMHUU HA 1 2 - -
AHaMTAYECKAast IJIOCKOCTH. Y paBHEHHUS IPSIMOM Ha
reoMeTpust riockocTy. [110ckocTh B mpocTpaHCcTBe.
Monynsb 3 Ip 4 [IpsiMasi Ha MJIOCKOCTH M B IIPOCTPAHCTRE. 1 2 - -
AHaIMTHYECKas [TmockocTh B IPOCTPAHCTBE
reoMeTpust
Monyns 3 Jlex 5 Kpussie BTOporo nopsjaka. JJuIaIC. 1 2 - -
AHaTMTAYECKAast ['unepOoma. [Tapabona. Kpubie BToOporo
reoMeTpust Hopsi/iKa B MOJISIPHOM cUCTeMe KOOpIUHAT.
Monyns 3 IIp 5 [ToBepxHOCTH BTOPOTO MOPSAIAKA. 1 2 - -
AHanuTHYecKas [{umHApHYecKre MOBEPXHOCTH.
reOMETPHS KoHnueckue moBepXHOCTH U TIOBEPXHOCTH
Monyns 3 Cp [Ipsimas Ha mockoctu. [lnockocts u 1 20 - -
AHanuTHYeCKas npsMas B mpoctpancTBe. KpuBbie BToporo
reOMETpUS nopsika. [ToBepxHOCTH BTOPOTO MOPSIIKA
Monyns 3 Cp KonrtponwHas pabora 3 o Teme 1 18 - - KontponsHas pabdora 3
AHanUTHYECKas " AHanuTHueckas reomerpus” 1o TeMe "AHalnuTHYecKas

TeOMETpPHUSI

reoMeTpust




Bux ) ®opMbl TEKYLLIEr0
Monayab . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 6 Oynknus. [TonsTHe, OCHOBHBIC 1 2 - -
Beenenue B XapaKTePUCTHKH, CTIOCOOBI 3a/IaHUSI.
MaTeMaTUYECKUN OcHoBHBIE 2JIeMEHTapHbIe PYHKIIUH.
AHAJTU3 OOpatHas 1 cioxHast QyHKITUH.
Monyns 4 IIp 6 [Ipenen pynkuun. beckoneyHo mainbie u 1 2 - -
Brenenue B OceckoHEeYHO Oombive QYHKIUH, CBSI3b
MaTeMaTUYECKUN Mexy HuMH. [1epBbiii U BTOpOi
QHAJTU3 3aMeuaTeNIbHBIC TPECIThI.
Monyinb 4 Cp DOneMeHTapHbIe (YHKIIUU U UX CBOICTBA. 1 20 - -
BBenenue B [Ipenen nocnenoBarensHOCTHU. [Ipeaen
MaTEMaTHYECKUI ¢yukun. HempepbIlBHOCTD QyHKIIUY.
AHaATN3 OKBUBAJICHTHbIE OECKOHEYHO Mallble.
Monynb 4 Cp KonTponbnas padota 4 o teme 1 18 - - KonTponbhas pabora 4
BBeneHue B "BBenenne B MaTeMaTHYECKUI aHaIn3" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKHUil aHam3"
aHaAIN3

ITA [TpomesxyTounas arrectanus (3a4€T) 1 0,25 - -

Kontpons |3auér 1 3,75 - - Bompocsr k 3auéty NeNe 1-

43
Hroro: 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHNH, pecypcoB cetu MHTepHeT).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
IperoaaBaTellb n3JiaraeT OCHOBHBIC, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIC C HE
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl Il BBIMIOJTHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuuruinabl "Beiciias matematuka 1". XKenarenbHo oCTaBIATh B pabOYMX KOHCIEKTaX
MoJIsI, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenpbHass paboTa CTYJACHTOB SIBJISIETCS BaXXHBIM BHJAOM Y4e€OHOHM JESITEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHIETCS BO BHEAYAUTOPHOE BpeMsl MO 3aJaHUI0 U TpHU
METOMYECKOM PYKOBOJCTBE IIperoiaBaresis, Ho 0e3 ero HemoCPeACTBEHHOTO Y4acTHsI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHS U CTAHOBHUTCSI aKTHBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHSA TMOCBAILIECHBl H3YUEHUIO HanbOoyiee BaXKHBIX U CJIOXKHBIX TeM Y4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxHpIM KpUTEpHEM YCBOEHUSI TEOPUH SBISETCS YMEHHUE peliaTh 3ajaud Ha MPOUIeHHBIN
Matepuan. [lpm pemeHun 3amad HYXHO OOOCHOBAaTh KaXKIBIM OTall PEUICHUs, HCXOIs U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BHIOpPATh CaMblii pallMOHAIBHBINA. Pelenne 3ama4 u mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIICHUS pacrlojaraTh B CTPOTOM TMOPSAKE, OTAEINssl BCIOMOTaTelbHbIC
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHHss MOAYJs CTYJIEHTHl CaMOCTOSITEIBHO BO BHEAYJIUTOPHOE BpeEMS
BBITIOJTHSIFOT KOHTPOJIBHYIO pa00Ty U CIAIOT €€ MpernoaBaTeo Ha MIPOBEPKY A0 3a4ETHOM HECNH.
3amanusi KOHTPOJBHOW pabOThl JOJDKHBI OBITh BBIMOJIHEHBl AKKypaTHO, IMOCIEI0BaTEIbHO,
000CHOBaHUE PEIICHUS U OTBET 0053aTEIIbHBI B KAKIOM 3aJJaHUU.

Ha 3auére BbIsICHSAETCS, MpEXAE BCErO, OTYETIMBOE YCBOECHHUE BCEX TEOPETUYECKHX U
MPaKTUYECKUX BOIMPOCOB MPOTPaMMbl M yYMEHHE MPHUMEHSTH IMONTYYCHHBIC 3HAHUS K PEIICHUIO
npakTH4eckux 3anad. OmpeneneHusi, TEOPEMBI, MPaBUIA JTOJDKHBI (OPMYIHUPOBATHCS TOYHO U C
MMOHUMAaHHEM CYIIECTBA Jiejla; PEIICHUE 3a/1ad B MPOCTEHIITNX CIIy4asX JODKHO BBIMOJIHATHCA 03
OLIMOOK ¥ YBEepEHHO; BCsIKasi MIUCbMEHHas U Tpaduueckast paboTa JoJKHA OBITH ClIeTaHa aKKypaTHO



u uérko. TompKO TpU BBINOJHEHHUM OSTHX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
YJIOBJIETBOPSIIOIIUMU TPEOOBAHUSIM, IPEABABIAEMBIM IPOTPAMMOH.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHMTh KOHCIEKTHI JICKIWM U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, IPOCMOTPETh PELICHHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSITENIBHO U Ha IIPAKTUYECKUX 3aHATHUAX, @ TAKKE COCTABUThH IMMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
KonTponbshas padora 1 1mo Teme
1 OIIK-1 POJIbHA b )
Jluneitnas anreopa
KonTpomsHas pabora 2 1o Teme
1 OIIK-1 P p g
BekropHas anrebpa
KonTponbsHas pabora 3 1o Teme
1 OINK-1 AP P ;
AHanuTuuyeckas reoMeTpust
KonTpomnbsHas pabora 4 1o Teme
1 OIIK-1 , p P 9 )
BBenenne B MaTemMaTHYeCKUi aHAIIN3
1 OIIK-1 Bomnpocs k 3auéry NeNe 1-43

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KourpoJasHas padora 1 nmo reme "Jluneiinas ajareopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3amauya 1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTh €€ TpeMs criocobamu: 1o ¢opmynam Kpamepa,
meToqoM ["aycca U cpecTBaMu MAaTPUYHOTO UCUUCIICHHUS.

Howmep . . Howmep Cucrema TUHEHHBIX
Cucrema JTHHEHHBIX YpaBHCHHUU o
Bap. Bap. YpaBHEHUU
4, + 2%, — X, +X, = -12 X, =X, = 4% +9X, =22,
1 X, + 71X, — 595X, +2Xx, = -9, 11 X, +2X, —4X, ==3,
-2x, + 5%, — 6x,+3x, = -8 2, —3X, + X, +5x, = -3.
4x, - 3x, + 2Xx, - X, = 2, X, + X, —6X; —4X, =6,
2 X, - 2X, X, - 4, = -2 12 2X, 43X, +9X%; +5X, =6,
2, + X, — 4 + 7x, = 6 3%, +4X, + 3%, — 2X, =12.
X, — 2X, + X3 +2 X, = 1 =X =9, —4x, =8,
3 X, — 2%, + X3 — 2x, = =3, 13 2X, +TX, + 3%, + X, =6,
X = 2% + X o+ 6X, =5 3X, +5X, + 2%, + 2, = 4.
X, — 2%, + X3 - X, = 1, X, + X, +3X; —2X, =1,
4 X, + 2X, — X3 + X, = 3 14 2X, + 2%, +4X, — X, =2,
X, — 6% + 33X - 3x, = -1 4x, +4x, +10x, —5%, = 4.
X+ X, — X o+ 2x, = 3 X, = 2%, + X, = =3,
5 X + X - X - 2 = -1 15 X, — X, — 2%, =1,
X, X, = X + 6x, = T 2%, + X, — 2%, — X, = 4.




Howep Cucrema TMHEWHBIX YpaBHEHUN Howep Cucrema HHHefIHHX
Bap. Bap. ypaBHEHUU
2X, + X, — X, = 2 X, +TX, = 2%y + 3%, =3,
6 2%, — X, + X, = 2 16 3%, +5X, + X, —2X, =5,
2%+ X+ X = 4 —2X%, +5X%, —=5X%; + X, =—4.
8x, - 6x, + 4x, + 2x, = 16 —2X + X, =35 + X, =4,
7 8x, - 6x, + 4x, - 2x, = 8, 17 4X, +7X, —2Xy — 2X, =6,
12x, - 9%, + 6x, + Xx, = 20 2x1 -|-8x2 —5x3 —X, = ~10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, - X, = 3 18 2X, +3X, + X3 +2X, =4,
4x, - 2X, + X, + 3X, = 1. 4%, — X, +5%; + X, =6.
2X, — X, + X + X, = 3 X, + Xy +2X5 +2X, =1,
9 2%, — X, o+ 2% - X, = 2 19 2X, — X, +2X; — X, =4,
6x, - 3, + 4x, - 3%, = -1 Ax, + X, + 6X, + 5%, = 6.
X, — 2X, + X, + X, = 1 2%, + X, +3X; + X, =11,
10 X, — 2X, + X, — X, = -1 20 2X +3X, + X3 =X, =1,
X, — 2X, + X, + 5x, = 5. 3X, +2X, + X, +2X, =5.
3anaya 2
WccnenoBats 1 HaliTH o011Iee PelIEeHUE CUCTEMBbI IMHEHHBIX OJJHOPOJIHBIX YpPaBHEHUH.
Howep CucremMa JIMHENHBIX ypaBHEHUN Howmep Cucrema IMHENHBIX YPaBHEHUM
Bap. Bap.
3X, + 3%, + 5%, —2x, =0, X, — X, —4X; +9x, =0,
1 2X, + 2%, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2%, + 2%, + 4%, - X, =0. 2X, —3X, + X, + 5%, =0.
7X, —3X, + X, +17x, =0, X, —3X, —4X, + X, =0,
2 8x, —6x, — X, —5x, =0, 12 5x, —8x, —2%; +x, =0,
4x, —2X, + 3%, + 7X, =0. — 2%, — X, —10x; —5x, =0.
X, +4x, —3X, + 6X, =0, 7%, +5X, —=3X%;, + X, =0,
3 2X, +5X, + X, —2x, =0, 13 3X, +2X, —3X; +2X, =0,
X, + 7%, —10x, + 20x, =0. X, + X, +3%, —3X, =0.
2X, — X, +3X, — 7X, =0, 2X, +2X, +8X%, —3X, =0,
4 6x, —3X, + X, —4x, =0, 14 3x, +3X%, +5%; — 2%, =0,
4x, —2X, +14x, —31x, =0. 2%, +2X, +4X, =X, =0.
2X, + 95X, + X3 + 3%, =0, X, + X, —3X%; +2X, =0,
5 4%, +6X, + 3X; + 5%, =0, 15 2% —3X, + X3 — X, =0,
4%, +14X, + X, + 7X, =0. 4%, — X, —5X%; +3x%, =0.




Howmep . . Howmep N N
CucreMa JTHHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
3X, +2X, +2X, + 2%, =0, X, +3X, — X3 +2X, =0,
6 2X, +3X, + 2%, +5x, =0, 16 2X, +5X, —8%, —5x, =0,
9X, + X, +4X, —5x, =0. X, +4X, +5%X; + X, =0.
9x, —3x, + 5%, + 6%, =0, 3%, —2X, —=5X; +4x, =0,
7 6X, — 2X, + 3%, + X, =0, 17 6x, —4X, +4X, +3%, =0,
9X, + X, +4x, —5x, =0. 9x, —6X, +3X%; + 2%, =0.
2X, + X, + 7%, + 3%, =0, 5%, —5X, +10x, — X, =0,
8 4%, + 2X, + 3%, + 2%, =0, 18 SX +X, + 7%+ X, =0,
4%, + 2%, + X3 + 2%, =0. X, +7X, +4X; +3X, =0.
3%, + 2X, +5x, +4x, =0, 7%, +5X, +3X; +6X%, =0,
9 2%, + 3%, + 6X, +8x, =0, 19 2X, — X, — X3 +4X%, =0,
X, — 6%, —9%; —20x, =0. X, +8X, +6x;—6X, =0.
3X, — 2X, + X, —4X, =0, 4% — X, + X3+ X, =0,
10 2X, —3X, —2X; + X, =0, 20 3%, +2X, —2X; + X, =0,
4x, — X, +4x, — 9%, =0. 9x, +6X, +X; +3x, =0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponsHast pabota 1 mo Tteme "JluHeiiHas anreOpa" BBINONHAETCS CTYACHTAaMH
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpeMS U JOJKHA OBITh cllaHa MPEIo1aBaTeso Ha IPOBEPKY 10
3auéTHOM Henenu. Ha BbINOIHEHHE KOHTPOIbHOM paboTsl oTBoANTCS 18 yacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 33]1a4 ONPEAEIISAI0TCA C TOMOIIBI0 TaOIHIB! 1, MpuyeM HoMep BapraHTa KOHTPOJIbHOU
3a1aun 1 HaXoAUTCs 1Mo MepBoi OykBe (paMUIMM CTYAECHTA; a HOMEp BapuaHTa KOHTPOJIbHOH 3a/1a41
2 HaXOJUTCS TO MEepBOM OYKBE UMEHHU CTY/ICHTA.

Tabmura 1
BbykBa A b B r pi| E.E K3 " K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P c | T,I1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipyu BBIMOTHEHUH KOHTPOJBHBIX padOT HEOOXOIMMO CTPOTO MPHUICPKUBATHCS YKA3aHHBIX
HIDOKe TpaBuil. Pa0oThl, BBITONHEHHBIE 0€3 COOMIONCHMS ATHX MPABWI, HE 3aYUTHIBAIOTCS W
BO3BpAIIAIOTCS CTYACHTY IS IEpEepadOTKH.
1. Kaxxnast KoHTpOabHas paboTa T0KHA OBITh BBIMOJIHEHA B OTJICIBHON TETPAIU B KJIETKY CHHHUMH
WIK YepHBIMH 4epHuiamMu. HeoOXoIuMo OCTaBIATH TMOJNsA MIMPUHOW 4 - 5 cM Ui 3aMedaHuid
pEIeH3eHTA.
2. B 3aromnoBke paboThl Ha OOJIOKKE TETpajl JOJDKHBI OBITH SICHO HamucaHbl (paMumus, UMsS U
OTYECTBO CTYJ/IEHTa, Ha3BaHHWE IUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh Ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBEICHUS, NaTy OTCHUIKM PabOThl B MHCTUTYT U ajpec CTyneHTa. B
KOHIIE paOOTHI CJIETYeT MMOCTABUTh JIaTy €€ BHIMOIHEHUS U TTOANMKUCH CTYACHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 3a7]a41, YKa3aHHBIC B 33aJIaHUU, CTPOTO I10 TOJI0KEHHOMY
BapuaHTy. Penenns 3a1a4 Haio pacmosarath B OPsIKE BO3PACTaHUS X HOMEPOB.
4. Tlepen pelieHUeM KakJA0W 3a/1a4d HAJ0 MOJHOCTHIO BhIUCATh €€ ycnoBue. Ecin ycinoBue 3agaun
uMeeT oOmIyr0 (GOPMYIHPOBKY, TO, TEPEMHCHIBas €ro, CileayeT OOIIue aHHbIE 3aMEHUTH



KOHKPETHBIMHU, B3SITBIMU U3 CBOero BapuaHTta. He crienyer mnpuctynaTh K BBINOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJMYeCTBa 3aJad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3a/1anui0. OTBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTH TY WIIH
MHYIO 33/1a4y KOHTPOJIBHOIO 3a/IaHUS BBI3BIBAECTCS TEM, YTO CTYJEHT HE BBIMIOJIHUI 3TO TpeOOBaHUE.
5. B mpopeneH3upoBanHoii paboTe CTYACHT JOKEH UCIIPABUTHh OTMEUEHHBIC PEIICH3EHTOM OITMOKU
U YUY€CTbh €ro peKOMEH/IallU U COBETHI. PerieH3uu mo3BoJIsoT CTYACHTY CYAUTh O CTETIEHHU YCBOCHHS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIMECS Yy HETO MPOOEIIbI, Ha KeIaTeIbHOe
HampaBlieHue palboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJIsi IMOCTAHOBKHM HUX THeEpen
npernoaaBaresieM. 3auTEHHBIC KOHTPOJILHBIC Pa0OTHI MPEIBSIBISIOTCS CTYJACHTOM IIPH Caue 3adeTa
WM SK3aMeHa.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABIISICTCA CTYICHTY, €CJIM MIPaBUIILHO BBINMOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYJIEHTY, €CJIM IPaBUIbHO BbINOIHEHO MeHee 70 % 3aianuid.

7.2.2. KoutpoJbHasa padora 2 no teme ''BekropHasi aareopa'
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosbie npuMepbI 3aaHUIH

3agaya
[To xoopnunatam BepiuH nupamuasl ABCJI cpencTBaMu BEeKTOpHOI anreOpsl HATH:

1) nuiunel pedep AB u AC;

2) yron mexnay peobpamu AB u AC;

3) mnomaas rpanu ABC;

4) npoexuuto Bekropa AB u AC;

5) o0beM nupaMubl.

Homep | Koopaunats! Toukn | Koopaunatel Toukn | Koopaunats! Touku | KoopaunaTel Touku
Bap. A B C i
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)




Howmep | Koopaunartsl Touku | Koopaunatel Toukn | Koopaunatsl Touku | KoopauHaThel TOUKH
Bap. A B C |
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)
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) (1,17 (3:-4;-1)
20 (2;2,0) (-2;3;-2) (2;-3;3) (1;5;5)

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

KontponbHast pabora 2 mno Tteme "BekropHass anreOpa" BBIIOJIHSETCS CTYAEHTaMU
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpeMs U JOJKHA OBbITh ClJaHa MPEIo1aBaTello Ha MPOBEPKY 110
3auétHoi Henenu. Ha BblnosiHEHHE KOHTPOJIbHOM padoTsl oTBoauTcs 18 wacos. Homep Bapuanrta
KOHTPOJIbHOM 3a/1a4M ONpeessieTcs o NepBoil OykBe (haMMINU CTYIEHTa ¢ HOMOIBIO TaOIuIb 1 .

Tab6muna 1
Byksa A b B r i EE | X;3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | C1II | T, v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipyu BBIMOTHEHHH KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHUAECPKHUBATHCS yKa3aHHBIX
HUKe mpaBui. PaOoThl, BbINOJIHEHHbIE O€3 COOMIOACHMS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY JUIA epepabOTKH.
1. Kaxxnast KoHTpoJibHas paboTa AOKHA OBITh BBIIIOJIHEHA B OTAEIBHOM TETpaau B KJIETKY CHHUMHU
WIM YepHBIMH 4epHuiamu. HeoOXoaumMo OCTaBIATh TOMNs IUPUHOW 4 - 5 cM Ui 3amMedaHui
peLeH3€eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPaAH IOJDKHBI OBITh SICHO HamucaHbl (pamMumus, UMsS U
OTYECTBO CTYJEHTa, Ha3BaHUE JUCLMILIMHBI, HOMEP KOHTPOJIBHOM paboThl; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pabOThI CIeAYeT MOCTaBUTh J1aTy €€ BHIMOIHEHUSI U IOJMUCH CTYJIEHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 3a1a41, yKa3aHHBIC B 3aJIaHUU, CTPOTO IO TOJ0KEHHOMY
BapHuaHTy. Pemenus 3a1a4 Hajo pacrosiaraTh B MOPSIIKE BO3pAaCTaHUS X HOMEPOB.
4. Ilepen penieHHeM KaxJI0M 3aauu HaJI0 MOJHOCTHIO BhIUCATh €€ ycinoBue. Ecian ycnoBue 3agaun
uMeeT oOuyro (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OOIIHMe [aHHblE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEeIIMB JOCTaTOYHOTO KOJMYEeCTBa 3aJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHH0. OIBIT TOKA3bIBAET, YTO YaIIE BCETO HEYMEHHUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopeneH3npoBaHHON paboTe CTYIEHT JOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OINOKH
U Y4€CTbh €r0 peKOMEH/Ialluu U COBETHI. PerieH3nu mo3BoJIsIOT CTYACHTY CY/IUTh O CTETIEHHU YCBOCHHS
COOTBETCTBYIOIIETO pa3Jiena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y Hero mpooerbl, Ha XKeaaTeabHoe
HampaBlieHue palboThl; MOMOTalT CQOPMYIUPOBATH BOIMPOCHI MJisi IMOCTAHOBKHM HUX Tepen
npenoaaBaresieM. 3auTEHHBIE KOHTPOJIbHBIE PA0OTHI MPEIBIBISIOTCS CTYACHTOM IIPH CAadue 3aueTra
WM SK3aMeHa.

Kpurepumn oneHku:



- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIU PAaBUILHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIM IPaBUIIBHO BBINTOJIIHEHO MeHee 70 % 3amaHui.

7.2.3. KouTpoabHas padora 3 no Teme ""AHaJIuTHYeCKasd reomerpus’’
(HaumenosaHue OYEeHOUHO20 cpeOCcmea)

Tunossle npuMepsbl 3a1aHUM
3agaua 1
Jansl  xoopauHatel BepmnH TpeyrosbHuka ABC. CocTaBuTh ypaBHEHHMS CTOPOH
TPEYroJibHUKa, MEIUaHbl, BBICOTbl U OUCCEKTPHUCHI yIila A, a Takke MNPSAMBIX, IPOXOJAIIUX Yepes3
BEPILMHBI TPEYrojJbHUKA U NapajuIeJbHBIX €ro cropoHaM. HailTw [uiMHY BBICOTBHI, MEAMAaHbI U
OUCCEKTPHUCHI.

Homep Koop/uHaTh! KoopHaTh! Koop/HaTs!
Bap. TOuKH A Touxu B Touku 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) (2;1) (-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)
18 (4:2) (6;-3) (2:3)




Howmep Koopaunatsi Koopaunatsr Koopaunatsr
Bap. TOUYKH A TOYKH B touku C
19 (0;2) (1,5) (-2;-2)
20 (2;3) (4;5) (1,2)

3agaua 2

CocTaBuTh ypaBHEHUE IUIOCKOCTH P, MpoXoasilel yepe3 TOUKY A NepIeHANKYIIPHO BEKTOPY

N
BC . Hanucatp ee oOuiee ypaBHEHHE, a TaK)Ke HOPMAJIbHOE ypaBHEHHE INIOCKOCTH B OTpE3Kax.
CoctaBuTh ypaBHEHHWE IIOCKOCTH P, mpoxomsmeii yepe3 Touku 4, B, C. Haiitu yrom mexmy

wiockoctsimu P u P,. Haiitu paccrosinue ot Touku /[ 10 mutockoctH P.

HOMep KOOp,I[I/IHaTBI TOYKH KOOpI[I/IHaT bl TOUKHU KOOpI[I/IHaTLI TOYKHN KOOp,Z[I/IHaTBI TOYKHN
Bap. A B C )i
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 (1,1,2) (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) (2:54)
14 (1,0;2) (-2;06) (-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 3




[Ipsimast | 3anana B mpocTpaHcTBe OOMIMME ypaBHEHHsMU. Hamucarh ee KaHOHMYECKUE H
napamerpudeckue ypaBHeHus. CocTaBUTh ypaBHEHHE NpsMoit |, mpoxomsmieii depe3 Touky M

napajuieibHO TPsAMOi | 1 BBIYUCINTD paccTosiHue MExAy HUMH. Haiitu mpoekimio Touku M Ha
npsimyro | u Touky nepeceuenus npsmoii | u miockoctu P.

Homep OOwue ypaBHeHUE KoopauHaTst OG1ue ypaBHEHHE
Bap. psimMoii | TOYKH M IIJIOCKOCTH P
1 {::Z;Z;::o (1,2;3) 2x—-3y+4z-6=0
2 {iii zi;z_fezzo(’)_ (2;1;-1) Xx—Ty+4z-1=0
3 {>2<X—3?/)f0—22—|—23+:60:_ > (0;2;-1) X—2y+3z-4=0
4 {2§t2§:§2+_61:09’ (2;0;-1) X+y+z+4=0
5 {)2(:_5;;_2;1228 (2;0;-3) 7X+y—-472-5=0
6 {;(:;y_féz_fz:fo (0;-1;1) 2x—T7y+32+5=0
7 {ii::i;_f;zoo (0;3;1) X+6y-32+8=0
8 {zi i :: : 31_62;0(_)’ (-1,0;3) X—2y+5z2-6=0
9 {ix_;,f,yj;:::g (-1;1;0) X+2y—2+5=0
10 {Eifiiz;f;;’o (2;1;1) 5X—y—2+1=0
11 {5;52//1?;:;;8 (-1;2;-3) 4X+Yy+32+1=0
12 {fo’_y 3_2 izlﬁ;lo:_ > (2,0;3) 2Xx—-5y—-2z-6=0
13 {z;féy_fiiizg (3:2;-1) 3x-y-2z+1=0
14 {;:—yy_fizizg,’ (0;-2; 1) 4x-6y+2+1=0
5 | oy sereco (1:2:) x—3y+2-2-0
16 {ix—_siy:zz_z ;:6; > (0;1;-3) X+5y+2z2+3=0
17 {iﬁiiiliiiigi (L-1;2) 2x+7y-2-3=0
18 {ziiii;:fjg (-3;3:1) 3K +5y—2743=0
19 {ZX o e (-1,1;3) 2X-4y+7-2=0
20 {)Z()ff—_y2+yz_+2; ; 3_: ° (0;1;-1) 6Xx+7y—6z+1=0

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Kontponbnas pabora 3 mo Teme "AHamuTHYeCKass TeOMETpUs" BBITIOIHACTCS CTYACHTaAMH
CaMOCTOATCIIbBHO BO BHCAYIUTOPHOC BpCMs U JOJIZKHA GBITL CaHa MperogaBaTciito Ha IPOBCPKY 0
3auéTHOl Henenu. Ha BbIMOIHEHHE KOHTPOIBHOM paboThl oTBOAUTCS 18 wacoB. Homepa BapraHTOB



KOHTPOJIbHBIX 33J1au OMPEIEIISIOTCS C MOMOIIBIO TabauIb! 1, mpruueM HoMep KOHTPOJIbHOM 3anaun 1
HAaXOJHUTCS MO NepBod OykBe (amMmIvK CTyIEHTa; HOMEpP BapHaHTa KOHTPOJbHOW 3amaduu 2
HAXOJUTCS 10 NepBOil OyKBE MIMEHHU CTYACHTAa; HOMEp BapuaHTa KOHTPOJIBHOW 3a1aun 3 HAXOJUTCS
0 MepBOil OyKBE OTUYECTBA CTY/ICHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0.4 II P c | T,1 Yy (ORC] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHUH KOHTPOJIBHBIX PadOT HEOOXOAHMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HUOKEe mpaBui. PaboThl, BBHIMOTHEHHBIE 0€3 COONIOACHHUS STUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BpPAIIAIOTCS CTYACHTY ISl IepepadOTKH.
1. Kaxxnast KoHTpOJbHAas paboTa J0HKHA OBITh BBIMIOJIHEHA B OT/IETLHOM TETPaau B KIIETKY CHHUMHU
WIM YepHbIMH 4epHuiamu. HeoOXoaumMo oCTaBiATh MO IUPUHOW 4 - 5 cM Ui 3aMedaHuid
peLeH3€eHTa.
2. B 3aromnoBke paboThl Ha OOJIOKKE TETPaAH JOJDKHBI OBITh SICHO HamucaHbl (GaMuius, UMs U
OTYECTBO CTYJIEHTa, Ha3BaHMUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEHAYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE paOOTHI CIIETyeT MOCTABUTh J1aTy €€ BBHIMOJIHEHUS U TOANKUCH CTYACHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 3a]]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemenus 3aqa4 Halo0 pacnosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Tlepen peuieHUEM Kaxk10# 3a71a4u Ha/10 TOJHOCTRIO BhIUCATh € ycioBue. Eciu ycnoBue 3a1auun
uMeeT oOIIyl0 (QOPMYJIUPOBKY, TO, TEPEMUChIBas €ro, CjieAyeT oOIue JaHHbIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOrO0 KOJMYECTBAa 3aja4 10 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHn0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh TY WIIH
MHYIO 33J1a4y KOHTPOJIBHOTO 3aJJaHus BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUII 3TO TpeOOBaHUE.
5. B mpoperien3upoBaHHo# paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PEIICH3EHTOM OIIMOKU
Y YYECTh €T0 PEKOMEHIAIIUK U COBETHI. PerieH31n mo3BOISIOT CTYIEHTY CYJIUTh O CTETIEHU YCBOSHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3bIBalOT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HarpaBJeHuEe paboThl; TOMOTralT CcHOPMYIUPOBATH BOMPOCHI JJIS TOCTAHOBKU UX TEpe
npenoaaBaTeneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OTHI MPEABABISAIOTCS CTYICHTOM MPHU cJade 3a4era
WJIU DK3aMeHa.

Kpurepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIIAETCS CTYICHTY, €CIIU MPaBUILHO BINOIHEHO He MeHee 70 % 3aganHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYAEHTY, ECIIM IPaBIIIBHO BBINTOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. KouTpoJbHasi padora 4 no Teme ''BBeieHne B MaTeMaTHuecKuii aHaian3"'
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsbl 3a1aHUM

3amava 1
[TocTpouts rpaduku GyHKIUN
Howmep
Bap. OyHKIUU

1 y=-3x"+10x-3, y=In(-x)+1, y:cosg—l, y =Xx*+|X.




Howmep

Bap. OyHKIMU
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* —|x,.
4 y=-5x"+26x-5, y=In3x+2, y=sin2x—2, y = x-|x.
5 y=2x*+3x-2, y=In(2-2x), y=—cos2x, y =x-|x+1,.
6 y=3x*+8x-3, y=In2x+3, y=-sin2x, y=x+2x+1.
: X X
7 y=4x"+15x-4, y=Inx+3, y=cos§+1, y=—.
X
8 y =5x2 +24x-5, y=In(-3x)+1, y:sing—z, y=e",
9 y=-2x>+3x+2, y=In(x—-4), y:sin§+1, y =In|x].
10 y=-3x>+8x+3, y=In(—x)+2, y:cosg—z, y = sin|x|.
11 y=6x*—5x+1, y=—Inx+2, y:—sing, y=e?,
12 y=-2x"+7x-3, y=—Inx+1, y:—cosg, y=Inx-1,.
13 y=-2x"+11x-5, y =—In(x-1), y:sin(ZX—%), y =|x*-x.
2 - T 1
14 y=3X"-7x+2, y=2Inx+2, y=—sin(x+=), y= :
3 x+2|
15 y=-3x*+13x-4, y=—Inx-2, y=—cos(x—%), y = XX +4.
16 y=-3x>+13x-4, y=—Inx-2, y:_x+2, y =X +4.
2X—2
17 y=3x*-7x+2, y=—€"+2 ——sin(x+z) y= 1
| Y= 377 Tk 2
18 y =-2x*+11x -5, y:3x—4, y=—-e"?, y=—In(x-1).
X+2
3X+3
19 =-2x*+7x-3, :cosz, = ,y=Inx-1.
y y 2 y X+1 y ‘ ”
20

y:6X2—5X+1, y:—Slng, y:_ex_l_l’ y:e‘x+2‘.

3amaua 2
3anucarh ypaBHEHHUS KPUBBIX B MOJIIPHBIX KOOPAWHATAX U TOCTPOUTH UX




Howmep —

Bap. F(xy)=0
1 y=-5X, X’ +y?=+/3, X* +y® =-20x, x> +y* =15y.

2 2 2 2 16 2 2

2 X=—4y, X" +y° =200, x> +vy :Ex, X*+y°=-14y.
3 X=2y, x> +y?=169, x> +y* =-12x, x* +y* =08y.
4 X—y=8, x*+y> =121, x* +y? =-14x, x> +y*=06Y.
5 X+y=1 x*+y’ =125, x2+y2:§,x2+y2:12y.
6 x=35, x> +y> =100, x> +y* =-9x, x* +y? =10y.
7 X=mx, X*+y? =16, x> +y* =3y, x* +y? =3y.
8 x:%,x2+y2:81, x* +y?=12x, x> +y? =-10y.
9 x=%,x2+y2=64, X*+y?=-8x, x> +y’=04y.
10 y=-3, X’ +y> =49, x> +y’>=-5x, x> +y>=6Y.
11 Xx=-3, X’ +Yy?*=36, X’ +y>=5x, X’ +y*=-6Y.
12 y:%,x2+y2:25, X*+y? =-4x, x> +y?=5y.
13 x=-1, x*+y?> =9, x* +y? =3x, x> +y*=-4y.
14 y=05, x>’ +y* =12, x> +y* =X, x> +y? =-y.

15 Xx=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* =b5y.

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

19 y=5 x*+y> =6, x*+y’=7x, X’ +y’ =8y.

20 x=5, X*+y*=7, x> +y?=8x, x* +y*=09y.

3amaua 3
BberauciuTh mpeeInbt




Howmep

Bap. [Ipenenst
. 5x*—11x+2 - (1-x)(1+x%) . sin?(x+10)
1) lim ; 2) lim ; 3) lim ;
. ) X—2 [T+ X -3 ) X—>o0 5X8 -8 ) x—>-10 IXZ —-36-8
ax-1
4) Iim(x—ﬂj ; 5) limx(In(x —10) — Inx).
X—>o0 X+3 X—>o0
N 4x* —9x+2 2 I_m\/l—x2 +5x 3 | tg(x+5)
) X—2 \/__ ! X—>00 3/1_X3 ! X—-5 /6+X_1’
. (5x+3)"" +X
4) i ; 5) limxIn——
e 5X — 2 o 84X
2 _ 3 _ _ 3 _
. Im3x +11x 4;2) Iim\/l X — 8X 3| tg( x 5)’
3 o 8+ X - e 3X+2 =82 —x-1
. (3x+5)"" X —
4) lim ; 5) limxIn——
o\ 3X+1 on X+
. Iim3x2+8x—3_2 | Y1-x2-x° Iimsm(x—4)
. =3 3 J6—x o 9x+ ot x-3-1"
. (Ax+1\" 5
4) lim ; 5) limxIn——
X—>0 X—2 X—>00 —
n Iim3x2 +5x-2. 2 Iim3 1-x*+x° 3 lim X° + X%
o2 2 J6+x 1o (x+1F T o0sin?3x’
5 2x%+41
4) Iim(5X+6J ' : 5) I|mxlnx—
X—>00 5x_1 X—0 X —
2 _ 2 4_ H
n Iim3x +2X 1; 2 Iim2x +/x" =3 : 3) “marcsln(x+2);
6 o1 B x—2 e 3[y6 48 o0 X2 42X
) |im(3x+2]“; 5) limx(In(x—6)—Inx).
X—»00 3x_3 X—>00
) Iirn2x2 +5x—3 2 Iim\/x2 +1+Ux+1 3 lim sin(3x? + x) |
i =38 12+ x =3 o X "7 o0 1-cos2x
2 x*
2) Iim(zxz +1j - 5) limx(In(x + 3) — Inx).
X—>0 2X +4 X—>00
_ 3x*—-13x+4 . 20 gin(1—
8 D limSX 18X A im05) = - 3) lim SN =2X).

e 42X ol Ax -1




Howmep

Bap. [Ipenenst
4) |im(2x+i’) 5 limx(In(x +6 ) —Inx).
. 3x*-10x+3 dolada tgx + sinx
1) lim ;2 I 05) ¥ ;3)lim ;
9 )xa3 3_ /6+X ) ( ) )X—>0 /X2+a2_a
2x+3
4) Iim(i‘?j ; 5) limx(In(x —=5)—=Inx).
X—>0 X+5 X—0
33X -7x+2, Al sin(1-x)
1) lim ; 2) lim2%+1; 3) lim>—2=——7;
) —2 5 / ) X—>00 ) x—1 \/__1
10 5x%-6
: x2+3 o
4) liml — 2 ; 5) limx(In( x +5) —Inx).
X—>00 X J— X—00
n Iim3x2—4x+1 2 lim Ux®+1+x. o Jsinx
" x—1 /8+X_ X—>00 \/ﬁ \/F
# lim 2X15) ;5) limx(In(x +5) - Inx).
o\ 2X° + 3 X
2x* +9x-5 . 3x _sin(vx —x).
1) lim ; 3) lim :
HS\/10+ \/— e X +24/x2 =1 o tgi
12 2
2 X +2
2) Iim@xz ‘;j  5) limx(In(x —4) - Inx).
) i 3X° —~16X+5. 2 lim 2X 9 lim9 x—~/x).
13 o5 2-x-1 " T o3y 4482 +47 0 sinbx
2 1-x2
2) Iim(xz+4j - 5) limx(In( x+4) - Inx).
x—o| Y +1 X—>0
. 2X2+5x=3 . X+JX*+6 . tg(2x2+x) _
1) lim————; 2) lim~——=———; 3) lim ;
y 23 J12+x -3 T o0 &x+1 20 Jx? +1-sinx
4) Iim( 4x j ; 5) imx(In( x —2)—Inx).
X—0 4x_1 X—o0
2x° +3x-2 2 XA+ X osin(xP—X) |
1) lim 2) lim—————; 3) lim=———=;
5 B Ta—x 2 T e 0 X-19°X

x—3
2) Iim( 2x )  5) limx(In(x + 2) — Inx).
X—>00 2x_|_6 X—o0




H];);\;pr [Ipenenst
2 _ 2 2
D lim 2X°+x-1 2 Iim\/4x +1+x; 3 "mtg(x_ +x);
16 xa—l\/E_ /1_X X—>00 \/)(27—5 x—0 X'S|n3X
2x+5
4) Iim( 3x ) ; 5) Iimx(Inx—In(x—6)).
e\ 3X + 2
2 :
D Iim2x 11x+5’2) IIm\/x +1-4x° 3)| _osin®x
17 NN e X+ 8 \/x +1-1
2x+1
4) Iim(6x+;j ; 5) limx(Inx —In(x +6)).
tg? >
0 Im2x -9x+4 . I' \/x +1+x. g lime——2 g y 2
18 18X —42 -3 o0 x2+1-1"
2) |im(6x+ij : 5) limx(Inx —In(x +6)).
. 2X?P=Tx+3 - AUx*+9-x . osin7x
1) lim=—=—"—=; 2) lim————=; 3) lim ,
15) ) X—3 \/3§;Z _ :3 ) X—>00 4V/;ZE_t;_2[ ) x4>0'7 /)( + zl
3x-8
4) Iim(5X+1) ; 5) limx(Inx —In( x + 5)).
X—>00 ES)( _ :2 X—>00
1) |imm- 2) |imM 3) lim———— g6x .
2() X—2 \/Egsz _ \/E; ! X—>00 3 )(3 + Zl x—0 (3 /)( + E;
2x+3
1 Iim(5X+2j - 5) limx(In X — In( x— 4)).
X—>0 ES)( _ ]_ X—>0
3agauga 4
HccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIIUHU U MOCTPOUTHh UX IpaUKu
H];);\;pr OyHKIIUU
2 3y 42 X2, —0< X< -2;
1 yy=2"XFC o x4, :3) y=4—-x+2, 0<x<0;
X—2 x—4'
3X, 0< X< oo,
2X+5, —0<X<0;
X’ —10x+9 x+08 _
2 1) y=——--—";2) y= 1 3) Y=12X+3, 0<x<2;
Xx-9 x+08




Howmep

Bap. DOyHKIUU
, — X +1, —0<X<0;
X —7x+12 [2x + 5]
3 1) y= : =——;3) Y=9X+1, O<x<2;
-4 2X+5
\4 2< X< oo,
(— X2, —0< X< -2
4 1)y—X2+7X+6') -JX_JELB)y— 4x + 4 —2<x<0;
+1 b X_\/E! ) - )
5, 0< X< oo,
: ayaa X+6] —xX*+2, —oo<x<-IL
5  y=2"2XFS. £ 3) y=13x+2,  -1<x<0:
-3 +6
2, 0< X< oo.
8y 412 V+3‘ — X2, —0<X<0;
6 1)y:————¥i—ﬁ2)y:————ﬂny: 2X+1, 0<x<1l,;
X—2 X+3
3, 1< X<oo.
2 7 10 ‘ 5‘ _3X+1; —OO<XSO;
7 1) _X X ; 1 3) y=4x*+1, O<x<1L
-2 +5
2X, 1< X <oo,
, 2X + 2, —o<X<-1,
8 1)y=X _4X+3;33WJX_6M3)y: X -1, -1<x<1
-1 X—6
3, 1<x<oo.
: 6y 48 ‘ ” 4x +1, —o0< X<0;
— X_
9 yy=2X"2XFC8 oy =P gyl (k407 0<x<;
-4 X—7
4, 1<x<oo.
) X? +1, —0< X<0;
10 1)Y=X_5X_6,ay=v_a;$y: X, 0<x<L
X—6 X—8
X+1, 1< X<oo.
—X* 42, —0< X<0;
11 1) =X2+6X+8'2)y—v_ ‘3) =4X+2 0<x<2
4 x—9 77~ ’ o
5, 2 < X<oo,
) — X2, —0<X<0;
X* +8X+12 x—10|
12 ) Y= ;2) Y= ;3) Y=9X, 0<x<3
+6 -10
2X +1, 3<X <.




H];);\;pr DOyHKIUU
8y 1 12 ‘2 1‘ 1-x?, —w<Xx<l
— X —
13 1)y X X+ ; ;3) y=9x-1, 1<x<4;
-6 2x—1
X+1, 4< X< o0,
i 3X+5,  —<x<0;
14 yy=2 _5X3+6, ) —‘3 3)y— Y, 0<x<5;
5<X<oo.
2X +1, —0< X<L0;
x* —10x+16 . X — 3\ _
15 1) y= 7 ,2)y= 3)y_ 0<x<1,;
l<X<oo.
4x + 5, —0<X<0;
X* +5X+6 ‘X \/_‘ .
16 1) =—2 2)y_ Nk 13) y=1<5 0<x<2;
" - X+l 2< X <00,
) 6 ‘4 1‘ 4x -1, —o0<X<0:;
X+
17 1)y=ﬂ;2)y x* -1, 0<x<1,
X+ 2 4x
0, 1< X <o,
: 4yt ‘ 1‘ 2X + 3, —0<X<0;
X°—4x— -
18 ) y=————;2)y= ;3 y=<(x-3), 0<x<1]
VY= Y= 9 y=1(x-3)
4, 1<x <00
gy 41E \6 2X + 2, —o< X< -],
19 1y y=2T0XF0 oy PP e g, —1<x<1;
X—3 6 X
4, 1<Xx<oo.
2\ Byt 15 ‘ZX 3‘ 0, —0<X<0;
+
20 y y=2FOXEI0 oy :3) y=12X, 0<x<3;
X+5 2X+3
5X +1, 3< X<,

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

KonrponsHast pabora 4 mo teme "BBeneHue B MareMaTWdyecKMil aHamu3" BBIIOJIHIETCS
CTYAEHTaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BPEMs M JIOJIKHA OBITh CllaHa IpenojaBaTesio Ha
IPOBEPKY A0 3a4€THOM Henenu. Ha BelmoHeHre KOHTPoJIbHOM paboTsl oTBoANTCS 18 yacos. Homepa
BapUAaHTOB KOHTPOJIBHBIX 3ajjad OMNpPENENSIIoTCs ¢ IMOMOUIb0 Ta0nuubl 1, mpuyeM Homepa
KOHTPOJBHBIX 3a1a4 1 U 4 Haxomarcs mo mnepBod OykBe (GaMuiIMM CTyIEHTa; HOMEp BapHaHTa
KOHTPOJBHOM 3aJjaud 2 HaxOJUTCA IO MepBod OykBe MMEHHM CTy/AEHTa; HOMEp BapHaHTa

KOHTPOJILHOM 3a/1a4M 3 HaXOAMUTCS 110 TIEpBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmumna 1




bykBa A b B r )| E,E XK,3 4| K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 041 I1 PY | ClI | TIJ Y ®9 | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BHIMOTHEHWH KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHUACPKHBATHCS yYKA3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOJIHEHHbIE 0€3 COOMIOACHHS STUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKU.
1. Kaxxnast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHOM TeTpaau B KJIETKY CHHUMU
WIA YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM Juisl 3aMedaHuid
pELEeH3EHTA.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPaay JOJDKHBI OBITH SICHO HamucaHbl (GaMuius, UMs U
OTUECTBO CTYJEHTA, Ha3BaHHE UCIMILIUHBI, HOMEP KOHTPOJBHON pabOThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHUE y4EOHOTO 3aBENICHUS, JaTy OTCBHUIKH PaOOTHI B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pabOThI CIIEAYET MOCTaBUTH ATy €€ BBIMOJIHEHH U MOANUCH CTYJICHTA.
3. B paboty momxHBI OBITH BKIIFOUSHBI BCE 331a4H, YKa3aHHBIC B 33JIaHUHU, CTPOTO I10 TIOJIOKEHHOMY
BapuaHTy. Penienus 3a1a4 Ha10 pacroniarath B MOPSAJAKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHUEM Kak101 3a1a4u Ha/10 MOJIHOCTHIO BhIUcaTh €€ yciaoBue. Eciin ycnoBue 3a1aun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPEMHChIBas €ro, clieqyeT oOIuue JaHHble 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He ciemyer mnpuctymarh K BBINOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEelMB JOCTaTOYHOrO0 KOJMYECTBA 3aJady [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/lanni0. ONBIT TOKA3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTH TY HIIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3BIBACTCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopenien3upoBanHOM paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y YYECTh €r0 PEKOMEHIALIUU U COBETHI. PelieH311 MO3BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBaloT Ha UMEIOIIMECs Y HEro MpoOenbl, Ha KelaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJsi TOCTAHOBKH WX TEpen
MpernoiaBaTesieM. 3a4yTEeHHbIE KOHTPOJIbHBIE pa0OThI IPEIBSABIISIIOTCS CTYJIEHTOM TPHU Ccllaye 3a4eTa
WJIM DK3aMeHa.

Kputepun onenkmn:
- OIIEHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CIIM TPaBUIILHO BBINOTHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CJIM IPAaBIIIBHO BBINTOJIIHEHO MeHee 70 % 3amaHuil.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bonpocsl k 3a4éTy

UucnoBas wmarpuua. JlelictBusg Hajg MaTpuuamu (CIOKEHHE, YMHOXXEHHME Ha 4YHCIIO,
YMHOXKEHUE CTPOKM Ha CTOJIOEl], YMHOKEHHE MATpHIbl HA MaTpUIly, TPAHCIIOHUPOBAHUE) U
yCJIOBHSI X BBIITOJIHCHMSL.

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

ManI/II_[a O6paTHaH K 3aJIJaHHOM. Y CI0BUS CYIICCTBOBAHUS, c1moco0 OTBICKaHUSA

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. YcimoBrue COBMECTHOCTH CUCTEMBI JIMHEWHBIX 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 CylecTBOBaHUS E€OUHCTBEHHOI'O pPEIICHHsS CHCTEMbl JIMHEWHBIX YPaBHEHMM.
Dopmynsl Kpamepa uist oteickanus pemenus. [pumep.

OI[HOpOI[HaSI CHUCTEMa JHUHEHHBIX ypaBHeHHfI. HpHMep Kakoe PpCHICHUC HAa3bIBACTCA
TPUBHUAJIbHBIM. HpI/I KaKOM YCJIOBHWH OJJHOPOAHAA CUCTEMA UMCCT HCTPUBUAJILHBIC PCIICHUA

10

ANTOPUTM OTBHICKAHUS PEIIEHHUs TPOU3BOIBLHOM CUCTEMBI TMHEHHBIX YpaBHeHUN. basucHbIle u
CBOOOIHBIE HEN3BECTHBIE.

11

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

12

JIvHeiHbIe onepaluy HaJl BEKTOPaMHU: CIIOKEHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO.
UlnneitHast KOMOMHAIMS BEKTOPOB.

13

JIuHeliHas 3aBUCHMOCTH BCKTOPOB. CBs3b MCKAY KOJUIMHCAPHOCTBHO U JIMHEHHOM
3aBHUCHUMOCTBIO JIBYX BEKTOPOB, MCKAY KOMINIAHAPHOCTHIO U JIMHEHHOM 3aBHCHUMOCTBIO TpEX
BCKTOPOB. JIuHeliHas 3aBUCUMOCTh YCTBIPCX BEKTOPOB.

14

basnc, pasnmoxkeHwe BeKTOpa 1Mo 0a3ucy, KOOpIMHATHI 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 BekTOpa Ha OCh U €€ CBOMCTBA. CBA3b KOOPJIMHAT BEKTOPA U €ro MPOEKIINI Ha 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 yTjia MCXKAY BCKTOPaAMH YCPE3)
KOOPJAWHATBI BEKTOPOB.

18

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

19

CMemiaHHOe TPOM3BEACHHME BEKTOPOB U €ro TeOMETpHuYecKUid cMbIci. BolpakeHue
CMEIIAaHHOTO IIPOU3BENEHUS Yepe3 KOOpAMHATHI BeKTOpoB. C(BoOMCTBa CMEUIAHHOIO
npou3sBeaeHus. Vcnoap30BaHUE CMEIIAHHOTO IPOU3BEICHMSL.

20

BolpaskeHne yciaoBHi KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

ITonsarue 06 YpaBHCHUMU JIMHUHU Ha IUIOCKOCTHU, YpPABHCHUHU IIOBCPXHOCTHU W JIMHUU B
MPOCTPAHCTBE. Y paBHEHNUE OKPYKHOCTH. Y paBHEHUE CHEPHI.




n/n

Bonpocsl k 3auéry

22

BBIBO,I[ O6H_I€FO YpaBHCHMS ITIJIOCKOCTH.

23

Paznuunble (opMbl 3aIuCH ypaBHEHHs IUIOCKOCTHU: OOLIee; MPOXO/IICH depe3 3aJaHHYIo
TOYKY TEPICHIUKYIIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopMHpoBaHHOe. 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 NPSIMON B IIPOCTPAHCTBE: KAHOHUUYECKUE; TTapaMeTPUUYECKUE; POXOASILIEH yepes
nBe 3a1anHble ToukH. Kakyto nndopmaiinio o npsimoit HecyT KOOQOUITUEHTHI STUX YPaBHEHHI.

27

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

28

VYron mMexay npsAMOd M INUIOCKOCTBIO. YCJIOBHE IMAPAUIEIBHOCTH 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 (UIIMEHTh] STUX YPaBHEHUI.

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

Onnurnc, runepbona, mapadbona. KanoHnveckue ypaBHEHUsI, XapaKTEPUCTHKH, 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. Criocoos! 3aganust ¢pyHkuun. O6nacTs onpeaeneHus QyHKINH.
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 GyHKIM. 3aMedaTesbHble TPEebl.

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 HMHTEpBAJIE.

43

Touku pa3pbiBa QYHKIUHN U UX KJIaccu(UKaIus.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

®opma
NpoBeIeHUs
NPOMEKYTOYHOH
arrecTaumu

Kpurepun u HOpMbI OLIEHKH

CTyaeHT noay4us 3a4éT 10 BCeM
KOHTPOJIbHBIM paboTaM ceMecTpa,
«3aUTEHO» NPaBUIBHO PEIINII 3a/1auy Ouiera
¥ OTBETHJI XOTs ObI Ha OJTUH

1 3auér o
TEOPETUYECKHI BOIIPOC OmiieTa

CTyZeHT He MOoTy4HJI 3a4ET XOTs
«HE 32UTCHO» OBI TI0 OJTHO¥ U3 KOHTPOJIBHBIX
paboT cemecTpa WK He Perul




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

3ajauy OWJIeTa WM HE OTBETHII HU
Ha OJTUH U3 TCOPETHUCCKUX
BOITPOCOB OWJjIeTa




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3panus

KoauuecTBo 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 : anekTponHHbIH. - 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

KosanuyecTBO 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.
Hukonosa H.B., HypueBa | Hukonosa, 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
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 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 : yaueOHOE mocodue / “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
JOCTYMa: JUIsl aBTOPHU3. TOJIb30BaTeNei
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.CnoGoxckas - Bonorga: 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, COCTABHTEH 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.].

Epmakosa, 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
cucrem

- Web of Science [DnektpoHHblii pecype] : MyIbTHIUCHHUIUIMHAPHAS pedepaTHBHAs 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016— . — Peskum gocryma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 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 [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctymna : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- 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 MPOrPaMMHOIo0 odecneyeHu st

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
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

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

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

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

pabot). YueOHast ayauTopus sl TPOBEICHUS
TPYIIOBBIX u WHMBUIYaIbHBIX
KOHCYyJbTallMi. VYd4eOHas aynutopus Uis
IPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexxyrouHoi arrecrammu. (I'-440).

YyeOHast ayautopus 111 mpoBeAeHUs 3aHATuil | CTObI YU4EHUYECKUE JIBYXMECTHBIC
JIEKIIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ IpenoiaBaTelbCKUM,
MPOBEJCHUS 3aHITUA CEMUHApPCKOTO THUMA. | CTYI MPeTnoaaBaTeNbCKUIA, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

IPOEKTUPOBAHUS  (BBIMOJIHEHMSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJbTAIMi. YdeOHass ayauTopusi JJis




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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