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1. Hesu n 321241 y4eOHOM AMCIUTIIAHBI

Briciias matemartuka SIBISIETCSI HE TOJIBKO MOIIHBIM CPEJACTBOM PEIICHUS
MPUKIIAJIHBIX 3a7la4 U YHUBEPCAIbHBIM S3bIKOM HAyKH, HO TakKK€ M 3JIEMEHTOM
obmeit  KyneTypbl. [loaTomMy  MartemaTudeckoe  oOpa3oBaHHME  CIEIyeT
paccMaTpHBaTh Kak BaXKHEHIITYHO COCTABIAIONIYIO (yHIAaMEHTAIbHON MOATOTOBKH
OakanaBpa. CTyAeHTHI JOJDKHBI 3HaTh, Kakue MpodeCcCHOHANIbHBIC, HAy4YHBIC U
oOpa3zoBaTeIbHbIC 3aJlaud PENIAlOTCS C IIOMOIIBI0O MaTEMAaTHUYECKUX YMEHUH,
KaKOBBI ATaIlbl UX PEIICHHUS.

Heap aucuumiIuHbl — cPopMHUpoBaTh y Oyayiiero OakamgaBpa KOMILIEKC
3HaHUW, YMEHHUM U HaBBIKOB (KOMIIETEHIINI), KOTOPHIE MO3BOJIIT €My MPHUMEHSTh
OCHOBHBIC 3aKOHBI MAaTEMaTHKH W METOJbl MaTEeMaTHYeCKOTO aHajk3a I
pelieHus 3aaad.

3ajgauyy AMCHUILIMHDI.

- 03HAaKOMHTH CTYJCHTOB C BOXHCHIIIMMH MaTeMAaTHYECKHUMH TMOHATHSIMH U
YTBEPKICHUSIMH;

- HAy4YUTh CTYJCHTOB IOCTAaHOBKE MAaTEMaTUYECKOW MOJENIHU CTaHIapTHOU
3a71a4M ¥ aHAJIN3Y TTOJYYEHHBIX 3HAHU;

- TPUBUTH CTYJICHTY OMNPEICICHHYI0 TI'PaMOTHOCTb, JIOCTaTOYHYIO IS
CaMOCTOSITeTIbHOM pabOoThl ¢ MaTeMaTHICCKON JIUTEPATypOH;

- HQyYUTh CTYJCHTOB TIPUMEHSATH Oa30BbIC TOJIOKEHUS MaTeMaTUKH U
METOJbl MaTEeMAaTHYECKOTO aHalu3a Uil O00paOOTKM HW  HHTEpIpeTaIuu
uHOpPMAITMU TIPU PEIICHUH 3a/1a4.

2. Mecro nucuumiannbl B cTpykrype OIIOIT

JlaHHasT TUCHUIUIMHA OTHOCHUTCS K 4YacTh ydeOHOro riaHa, (GpopMmupyeMoi
YYaCTHUKOM O0pa30BaTeIbHBIX OTHOIICHUH W HAXOJIWUTCS BO B3aHMOCBS3H C
JUACIUIIMHAMU COTJIACHO KapTe MEKIPEAMETHBIX CBA3CH.

Jlo Hauana u3ydyeHuss AUCHUIUIMHBI «BpIcmias mateMaTuka» y CTYyJEHTa
JIOJDKHBL  OBITh C(POPMHUPOBAHBI 3HAHUS, YMEHHS W HaBBIKU, TMOJIyYCHHBIE B
pe3ynbTaTe U3yuyeHHUs LIKOJbHOTO Kypca ANreOpbl M Havalla aHaju3a, FTEOMETPUN
Y AJIEMEHTHI JIOTUKU B COOTBETCTBUH CO CTaHAApPTaAMU CPEIHETO 00pa30BaHMUS.



Kapra me:xnpeamMeTHbIX CBsI3eH

LIKOJIBHBIA Kypc ANreOpsl M Hayalla aHaliu3a,
I'eomeTpus

Bricmas maTemaTuka

LndpoBbie TEXHOIOTHH U

OCHOBBI HCKYCCTBEHHOI'O Byxrantepckuii yuét u
WHTEJIEKTa HaIOroo0J10)KeHHe Ha
ITpakTukym 1o udpoBbIM OPEANPHUATHSIX 00IIECTBEHHOTO
TEXHOJIOTHSIM MTUTaHWS

v

sBIsIeTCS 0230BOM IS BCEX MOCIIEAYIOIIIX
JACIIUTIINH, UCTIOIB3YIONTNX MaTEeMAaTHUECKUE PACUEThI




3. TpeGoBanus Kk pe3yJabTaTaM OCBOECHUS JUCHUNIHMHBI

B pe3yijIibTaTC OCBOCHUA AOUCHHIIIIMHBI Y OGY“I&IOHIE?FOCH B COOTBCTCTBHH C

®I'OC BO dopmupyroTcss KoMnoHeHTbl kKoMreTeHnu Y K-1:
VK-1 CIIOCOBEH OCVYHIECTBJIATh ITOUCK, KPUTHUYECKUN AHAJIM3 U

CUHTE3 WH®OPMAILIMH. ITPUMEHATH CUCTEMHBINA IOJAXOJ OJIS PELIEHUA
I[TOCTABJIEHHBIX 3ATAY

B pe3ynbTaTe 0CBOCHUS TUCUUIIIMHBI 00yYarOMUNCs TOJKEH:

3HATh OCHOBHOM MaTeMaTUYeCKUM MHCTPYMEHTapuil ajisa coopa, aHaauza u
CUCTEMaTHU3alMK HMH(OpMaAIUU P pEUICHUU 33]1a4;

YMerh TMpUMEHATH OCHOBHOM MaT€MaTUYECKUM WHCTPYMEHTApUM 1A
OLICHKHM, aHaJiu3a, CHUCTEMATU3AllMM W PENICHHS IIOCTABJIEHHBIX 3aJad C
WCITOJIb30BAaHUEM DJIEMEHTAPHBIX U(PPOBBIX HHCTPYMEHTOB,

Baagerp MareMaTHUeCKHM ammapaToM M MaTeMaTHUYe€CKOW CHMBOJIMKOM,
HEOOXOAUMBIMU ISl 00pabOTKM M MHTEpHpETAlMi UHPOpMalUU, TOJyYEHHOU B
po¢heCCUOHATIBHOU JIEITEIILHOCTH.

[Tociie OCBOEHMSI IOUCHMIUIMHBL CTYIEHT JOJDKEH TMOJYYUTh CIEAYIOIINE
oOpa3oBaTeNbHbIE PE3YJbTAThl COOTHECEHHBIE C WHIMKATOPAMH JOCTHKCHHUS
KOMITIETEHIINM:

JlexkoMmo3umusi KOMIETEeH U

I/IHHI/IKaTOpr Pe3yJII)TaTLI oﬁyqe}mn o ITMCIUMIIJIMHE

Kovmnerennusa YK-1

YK - 1.1. OcymectBiuser
TIOUCK
uHpopManuuy,
€€ KPUTHYECKUW aHaIu3 U
o0o6maer
aHanm3a
MOCTaBJIIEHHON 3a/1a4M

YK-1.1. 3.3. 3HaeT OCHOBHOW MaTeMAaTUYECKUN MHCTPYMEHTapHUM JUIs
cOopa, aHaM3a U CHCTEMAaTHU3aluy HH()OPMAIH MTPH PEIICHUH 33134

VK-1.1.V.3.Ymeer
WHCTPYMEHTAPUI U OLEHKH, aHajHW3a W PEUICHUsS IOCTaBJICHHBIX

HEO0O0XOINMOMH

IMPONU3BOAUT

IIPUMEHSATH OCHOBHOM MaTeMaTH4eCKUI

pe3yJIbTaThl

pemenns | S3AT

YK-1.1  B.3. Bnageer  MareMaTH4ecKMM  ammapatoM U
MaTeMaTHYeCKOM CHMBOJIMKON, HEOOXOIUMBIMHU Ui peIleHUs 3ajad,
00pabOTKM ¥ MHTEPIPETAUH OTYYEeHHON HHPOpMauu

JUTS

YK-1.2. Ucnonesyer | YK-1.2.V.7. YMmeer npumMeHSATh CUCTEMHBIH MOXOJ MPH PEUICHUH
CUCTEMHBIM TOAXOA A | 3a7ad

pelleHnus  TOCTaBJIEHHBIX

3a1a4y

Otanbel (HOPMUPOBaHUS BBHIOPAHHOW KOMIIETEHIIMN (M WX COCTaBJISIOIIUX
3YB) VK-1 moxuo npocneauts 1o IlosicHUTenbHON 3amucKe U MOJYJIBHO-

TCMATUYCCKOMY INIaHY AUCHUIIIINHBI.




4. CTpyKTypa M cofepKaHue IJMCHUILINHBI.
4.1. MoayJIbHO-TeMATHYECKHUI IUIAH U MOSICHUTEJIbHAS 3alIUCKA C
YKa3aHMeM 3TanoB ()OPMHUPOBAHUSA KOMIIETECHIUN

OOmrast TPyIOEMKOCTh JUCIUIUIMHBI COCTAaBJISET 6 3a4eTHBIX enuHuIbl (216
aK.d.)
KonmaecTBo yacoB mo ouHoi (hopme 00ydIeHHs B TaOJIUIIE HIKE:

KomnunuectBo Camo- Bee-
ayII. I’IaCOB CTOsA- ro I/IH,HI/IKaTOpI)I
HaunmeHnoBanue tTem Jex- | Tpax- | TembHas | | KommereHuu
MM | TMKa | paborta i
COB
(gac.)
Monyns 1 «JIuneiinas anredpa»
Tema 1. MaTpulibl U onpeaeauTeNn 4 8 6 18 VK-1.1.
> 33V.3
Tema 2. Pemienrie cucteM JTMHEHHBIX B3
anreOpanueckux ypaBHenuii (CJIAY) | 4 8 6 18 VK-1.2.
V.7
Monynb 2 «37eMeHTBI BEKTOPHOM aireOphbl M aHATUTHYECKON TCOMETPHUI
Tema 1. DneMeHTHI BEKTOPHOU 3 6 5 5 VK-1.1.
> B.3
Tema 2. DaeMEHTHI aHATTUTHYECKOM
4 8 6 18 VK-1.2.
F€OMETPHH Ha IUIOCKOCTH V7
IToaroroBka K 3a4é€ry M 3a4€T - - 10 10
Bcero 3a 1 cemectp 15 30 34 79

Monyns 3 «IuddepeHnmanbHOE HCUUCTEHUE
Tema 1. MHOkecCTBa U onepalviy HaJl

2 2 6 10
HuMH. [loHsiTHEe QyHKIMK
Tewma 2. Teopus npeesioB U TEXHUKA 5 6 6 1
UX BBIYUCIIEHUS YK-1.1.
Tema 3. HenpepriBHOCTH (DyHKIINY. 3'?]’33;3
Touku pa3pbIBOB U UX 2 2 6 10 VK-1.2.
KJ1accuuKanus V.7
Tema 4. JludbdepenimanprHoe
UCYMCIIeHHE PYHKIIUU OJTHON . 10 6 20
epeMEHHOM. DKCTPEMYMbI (DYHKITHH
OJHOM NEPEMEHHOU
IToaroroBka K 3a4€Ty U 3a4€T 10 10
Bcero 3a 2 cemectp 10 20 34 64

Monynb 4 «@yHKIIUY HECKOJIBKUX MEPEMEHHBIX)

Tema 1. @yHKIIMK HECKOJIBKUX VK-1.1.

2 2 5 9
IIEPEMCHHBIX, YaCTHBIC MPOU3BOAHBIC 33V.3




Tema 2. DxcTpeMyMbl GYHKITUU ABYX B.3

epEeMEHHBIX 2 4 5 11 YI§/—17.2.

Mopyne 5 «HTerpanibHOE UCUUCTICHUE

Tema 1. [TonsiTue HeonpeaeaEHHOTO

MHTETPAJIa, €T0 CBOWCTBA U METO/BI 2 6 5 13 VK-1.1.
WHTETPUPOBAHUS 33V.3
Tema 2. ITonsiTHE ONIPEACICHHOTO B.3
WHTETpaJIa, €r0 CBOMCTBA U METOIbI 2 4 5 1 YK-1.2.
UHTETPUPOBAHMUS V.7
Tema 3. l:IpI/IJImKeHH;I ) A 50 1
OIPEAECICHHOTO HHTErpaia

ITonroroBka K 3K3aMeHy - - 18 18

Bcero 3a 3 cemectp 10 20 43 3

Hroro 35 70 111 216

* Bce mpakTUYECKUE 3aHATHA MO JAHHOMY KypCy BEOYTCS C 3JIEMEHTAMHU
WHTEPAKTUBHBIX METOJIOB OOy4YeHUs, OTpaxeHHbIX B [lOSCHUTENBHOI 3amucKe K
MOZYJIBHOMY KYpCYy.

I[HosicHuTe IbHAS 3aIIMCKA ¢ YKa3aHUEM 3TANoB (pOpMUPOBAHUA
KOMIIeTeH U

Kypc «Breicmias marematuka» i HampasiieHus «Typusm» wH3ydaercs B
COOTBETCTBUM C Y4Y€OHBIM IUIAHOM JIaHHOTO HAINpaBJICHUS U JACUCTBYIOLIUM
[TonoxxeHneM 0 MOIYJIbHO-PEHTUHIOBOM CUCTEME OPraHU3alMK y4eOHOTrO Mmpoliecca
VYHuusepcurera ynpasienust « THUCbBNy.

JIaHHBI MOIYNBHBIM KypC COCTOUT W3 IIATH MOJIYJIEH, MOPSIAOK OCBOCHHUS
KOTOPBIX BBICTpauBAa€T TPACKTOPUIO M ATalbl (OPMUPOBAHUS  3asiBICHHOU
KOMIIETEHITNH (W1 €€ COCTaBIISIONTNX ).

B Kkypce n3nararorcs TpaJuIUOHHbBIE KJIIACCUYECKHE METObI MATEMATUYECKOTO
aHallu3a, TUHEWHON anreOphl, aHATUTUYECKON T€OMETPUH, C TIOMOIIBIO KOTOPHIX Y
CTYJACHTOB pa3BUBACTCSl AHAJIMTUYECKOE CHUCTEMHOE MbIIUIEHHE. AKTHUBHO
NPUMEHSIFOTCSL 3JIEMEHTHI IIM(POBBIX MHCTPYMEHTOB, TakuxX kak myQuiz, Lecture
Racing Teacher, Google popmbl anst mydiero ycBoeHusi 3HaHUN, GOPMUPOBAHUS
3asBJICHHBIX yYMEHUN M HaBBIKOB, a TaKkKe I MPOBEPKU CPOPMHPOBAHHOCTU
cooTBeTcTBYyIOmMUX 3YBoB u camokontpors. [Ipu pabore co cTyneHTamMu yaanéHHO
(B OCHOBHOM, ATO JICKITMOHHBIN MaTepua) UCIIOJb3yeTcs yaeOHas Jocka Jam board.
[Ipy MOAroTOBKE CTYJEHTaMHM MNPE3EHTAUMH MO OTAEIBHBIM TEMaM HCIIOJIb3YyETCs
MS Power Point, Prezi u apyrue. Jjis aBTOMaTu3aiuu TpyI10EMKUX BBIYMCICHUM
UCHoJIb3yIoTCs nporpammbel  Mathematica, MatLab, MathCad. Hcnonbs3oBanue
MHTEpAaKTUBHOTO  MHCTpyMeHTa MathType mno3Bosiser cTyaeHTam co3/1aBaTh



marematudeckue GopMysbl Ui pacyéroB. boiibllioe BHUMaHHWE —yIENSETCS
PCIICHHIO 3a/1a4 METOJIlaMH, OCHOBAaHHBIMU Ha M3JI0KEHHOW Teopuu. Kpome Toro,
CTYJIEHTaM JIJISl CAMOCTOSITEIIbHON paOOThI MPENIaracTCsi M3y4YnuTh OTACIbHBIC TEMBI,
YIPOKHCHUS W 3a7a4¥, PCIICHUE KOTOPBIX HEOOXOAMMO JUIS  MPHOOPETCHUS
KOMIICTCHITMIM, a II0OTOM TIPOWTH CaMOKOHTPOJb C TIOMOINBIO IHU(POBBIX
npuiIoKeHuH Myquiz.ru u/mm Lecture Racing Teacher.

B nmpomecce oOydeHHS Ha OCHOBE WHHOBAIIMOHHBIX WHTECPAKTHBHBIX

00pa30BaTENbHBIX TEXHOJIOTUH (DOPMHUPYIOTCS MaTEMaTUYECKHE 3HAHUS U YMEHHUS
Oynymux OakanaBpoB. B cBA3M C Tem, 4TO MaTeMaTMKa OJHAa M3 CIOXHBIX
KJJACCMYECKUX HAyK M MPUAYMaTh UIPOBYIO CHUTYaIMIO JOBOJBHO CIOXHO, TO
OPUXOJUTCA MPUMEHSTH CIEAYIOIINE UHTEPAKTUBHbBIE MPUEMBI, HAIIPaBJICHHbIE Ha
IOBBIIIEHUE  00pa30BaTENbHBIX PE3YJIbTATOB  OOYyYarOIIMXCS 3a CYET MX
3¢ (peKTUBHOIO BCTpanBaHUs B 00pa30BaTENbHBINA POLECC:

1. Tak xak Bechb JIEKIIMOHHBIA MaTepuail MOKHO HalTH B yueOHHKE, TO
CTYIAEHTY NIpejiaraeTcsi NPUWTH Ha JIEKLHIO, MPEIBAPUTENIBHO 03HAKOMHUBIIUCH C
HOBBIM MaTepHajioM B OMOIMOTEKE, J0Ma UM B UHTEPHETE. DTO JAaeT BO3MOKHOCTb
3(pPeKTUBHO pabOTaTh B ayIUTOPUHU U YUTATh HE «MOHOJIOTUYECKYIO JIEKLIUIO», a B
pEeXHME JUATIOrOBOT0 B3aUMOJICHCTBUS, 33/1aBasi BOIIPOCHI, TPOBOLUPYS CTYIAEHTOB
Ha JHUCKYCCHIO M OOCYXJEHHE HEMNOHATBIX M CHOpHBIX BompocoB. Haumnas
JIOKa3bIBaTh Ty WM HMHYIO TEOpEMY, NPEIaraeTcsi CTYAEHTY MPOJIOJIKUTh H
3aKOHYUTh HA4aTO€ JI0KA3aTEIbCTBO Y JOCKH, MPUYEM 3TO MOXKET ObITh y4dacTue
JaXe 2-X CTYIAEHTOB Yy JIOCKH BO BpeMsl JIEKIIMHU. TeM camMbIM CTYyIE€HTbI CTAHOBHUTCS
CyObeKTaMH COOCTBEHHOM JI€ATEIbHOCTH, YTO SBISIETCS TJIABHBIM YCIOBUEM
po¢eCCUOHAILHOTO CTAHOBJICHHUS U PA3BUTHS IMYHOCTH.

2. Bce mpakThyeckue 3aHATHS MO MaTeMaTHKE MPOBOMAATCS C DJIEMEHTaMH
MHTEpAaKTHBAa M MCHOJb30BAaHUS AKTHBHO-TIO3HABATENBHBIX METONOB. bonee
3pPEeKTUBHO, HA HAIl B3MJIAJ, MHCIOJIB30BAaHUE «METOAa 3alJaHMPOBAHHBIX
OLIMOO0K», KOTJa B IIPOLECCE MPAKTUYECKOTO 3aHATHSI HA JIOCKE PEIIAIOTCS IPEAEIb,
IIPOM3BOJHBIE U MHTETPaJIbl, 3arOTOBJIEHHBIE IIPEMOAABaTENIEM J0Ma, U B IPOLIECCE
pelieHus] KakuX-TO 3aJayax CHelHUaJbHO JAomyiieHbl omuOku. CTyIneHThl ¢
OOJBIIUM YJOBOJBCTBUEM HIIYT 3TU OLIMOKH, BEIXOAAT K JIOCKE U UCHPABIISIOT UX.
OTOT Npré€M He a€T CTyJIEHTaM JIMIIHUN pa3 OTBJIEKAThCS HA 3AHITHSX, YCHIIMBAET

UX TO3HABaTEJIbHYI0 MOTUBALMI0O U (OPMHUPYET MATEMATUYECKYI0 TIPaMOTHOCTb



CTYJICHTOB.

Monayns 1,2 Kypca COOEPKHUT SJIEMEHTHl JMHEWHOM, BEKTOPHOM anreOpbl u
aHAIIMTUYECKON TeOMEeTpUH. B pe3ynbpTaTe M3y4eHHOr0 Marepuania CTyJEHT JOJIKEH
3HaTh OCHOBbI TEOPUU MATPHUI] W JIMHEMHBIX YpaBHEHUI, KOTOpBIE SIBISIOTCS
0a30BBIMHU /IS TaJbHEMIINX JTUCUUIUIMH, a TAKKE OCHOBHBIE NMPUIOKEHHSI METO/1a
KOOpPJIMHAT Ha IJTIOCKOCTH, YPAaBHEHUS MPAMOW Ha IJIOCKOCTH, JTUHENHBIE ONEPALN
HaJ BEKTOpamH; JOJDKEH YMETh pEllaTb CHUCTEMBl JIMHEWHBIX YPaBHEHHUU
pa3IMYHOTO TUNA W AHAIMTUYECKH pa3iuyaTh U OINPEACIATh KPHUBBIE BTOPOIO
NOPSAJKA; U BIAJETh HABBIKAMH B MIOJOOPE METOJIOB PEIICHHS CUCTEM YpaBHEHUU U
IIOCTPOCHHS KPUBBIX BTOPOTO MOpsAKa. YMETh NPUMEHATh MaTeMaTHYECKHUN
WHCTpYMEHTapui g cOopa, aHallu3a U CUCTeMaTH3alui UHQPOpPMAIUHU, a TaKXKe
JUISl pacyeTa, OLECHKU M aHAJIA3a SKOHOMHYECKHUX ITOKA3aTENEH.

Monynb 3aKkaHYMBAETCS PEIICHUEM JOMAITHEH W ayAUTOPHOU (MOIYJIbHBIM
Cpe3) KOHTPOJIbHOM paboThl, KoTopas oueHuBaetcd no 100 GauibHOM cucteMe Ha
ocHoBanu Ilonoxenuss o MPC ynuBepcurera. 1o pe3ynpraram nepBoro cemecrpa
cHa€rcs 3a4eT.

Monyns 3  COAEpXHUT  DIEMEHTH TEOpUM TPENeIoB U pasfeln
G depeHIMaIbHOTO UcUKCIeHusl. B pe3ynbrare CTyJeHT JOJKEH 3HATh MOHSITHE
npenena (QyHKIUM U OCHOBHBIE TEOPEMBI O Mpelenax, a TaK K€ 3HaTh MOHSITHS
npupanieHus 1 nuddepenunana GyHKIuM; npasuia AU depeHIrupoBaHms IPOCTON
U CIOXXHOW (DYHKIMI; yMETh MOCTPOUTH OCHOBHBIE 3JIEMEHTapHbIE (QYHKIIUH,
MOJIb30BAThCs TAOJMMLEW MPOU3BOAHBIX U HCCIEAOBATH (DYHKIIMU C IMOMOIIBIO
NPOU3BOJHBIX; A TaK >K€ JOJDUKEH BIJIAJIETh HABBIKAMU TEXHUKH BBIYUCICHUS
npenenoB (yHKIMA M HaBbIKAMU pabOThl C (DYHKIMSMU OJHOW TEPEMEHHOM,
KOTOpPBIE B TOCIEICTBUM HCHOJB3YKOTCS B M3YYEHUH JPYIMX pPa3aeiioB
MaTeMaTUKH. YMETh NMPUMEHATh MaTEMaTUYECKU MHCTPYMEHTapHuil st coopa,
aHaNM3a M CHUCTEeMaTu3aluu WHPOpMAIMU. YMETh MPUMEHITh MAaTeMaTHUYCCKUI
anmapar JJsi pacu€ta M aHaIM3a DJKOHOMUYECKMX Mokasareiner. Moaynb
3aKaHYMBACTCS AayJIUTOPHOW KOHTPOJBHOM paboTol (MOIYJIBHBIH Cpe3) U
JIOMalllHe pacueTHON paboToil MO UCCIeNOBaHUIO (DYHKIMI C MOMOIIbIO

MIPOU3BOJHOM.



Moayns 4 couepkuT pasaen (QYHKIUUM HECKOJIbKUX TIepeMEHHbIX. B
pe3ynbTaTe CTYACHT AOJDKEH 3HaTh TOHATHE Mpeneia (PyHKIMH W OCHOBHBIC
TEeOpeMbl O mpejenax QyHKIIMN HECKOIbKUX MIEPEMEHHBIX, a TaK e 3HATh MOHATHUS
npupamenus u auddepeHnuana GyHKIUA HECKOJBKUX TEPEMEHHBIX; IMpaBUiia
muddepeHIMPOBaHUS TPOCTON U CIOXKHOW (PYHKIMHA OBYX NMEPEMEHHBIX; YMETh
muddepeHpoBaTh (QPYHKIUIO JABYX TIEPEMEHHBIX U HaxXOJIUTh 3KCTPEMYMBbI
GyHKIIMA JBYX TEPEMEHHBIX; a TaK JX€ JIOJDKCH BJIAJCTh HABBIKAMH TEXHUKHU
BBIYHCIICHUS MPeAesioB (DYHKIIMK U HABBIKAMH PAOO0THI ¢ (PYHKIIMSIMU HECKOIBKUX
IIEPEMEHHBIX, KOTOpPbIE B TOCIEIACTBUU HCIOIB3YIOTCA I pacyéToB. YMeETh
OPUMEHATh MATEMAaTHYECKHMl HMHCTPyYMEHTapud Juisi cOopa, aHanmu3a |
cuctematuzanuu uHbopmanuu. B mporecce pemieHuss BceX MaTEeMaTHYECKUX
3a/lay CTYJEHT YYUTCS NPUMEHSATh MaTEMAaTUUECKU MHCTPYMEHTAapUi 1 cOopa,
aHaiM3a M CHUCTeMaTh3aluu HHPOpMAIMM, a TaKke (QOPMUPYET JIOTHYECKOE
CUCTEMHOE MBIILICHUE.

Mopaynb 3akaHYMBaeTCs AyJUTOPHON KOHTPOJIBHOM paboTOM (MOIYJIbHBIM
Cpe3) U JOMAIIHEH pacyeTHOM pabOTOM MO HAXOXKIACHHUIO IKCTPEMYMOB (PYHKIIMH
JIBYX TIEPEMEHHBIX.

Moaynbs 5 COAEpXKUT pas3iesl MHTErpajibHOro HcuucieHus. B pesynbrare
M3YUYEHHS] KOTOPOTO, CTYJIECHTHI JOJKHBI 3HATh OCHOBHBIC INMOHSTHS U CBOWCTBA
HEONPEECICHHOr0 U ONPEeAeIEHHOT0 UHTErpaioB; YMETh MOJIb30BAThCs TaOIULEn
OCHOBHBIX HEONPENENEHHBIX HWHTETpPajoB; a TaK XK€ BIAJETh METOJAMHU
WHTETPUPOBAHUS  ONPENEJIEHHOTO, HEONpPEJEJIEHHOr0 W HECOOCTBEHHOIO
WHTETPaAJIOB, B TOM YHUCJIC JJISI BBIYUCICHUS TUIomaau Guryp. YMeTh NPUMEHSThH
MaTeMaTUYeCKU HMHCTpyMEHTapuil il cOopa, aHalmM3a M CHUCTEMAaTH3alluu
uHpopMaruu. YMeETh MNPUMEHATh MaTeMaTUYEeCKUM ammapar g pacuéra u
aHaJIn3a SKOHOMUYECKUX IOKa3aTesned. Moayib 3aKaHUYMBAETCS] UHIUBUIYAIbHOU
JIOMAIITHEW KOHTPOJIbHOU paboTOi MO BapuaHTaM.

[To 3aBeplICHUIO N3YUYEHUS TUCHUIUIMHBI CTYICHT CJIaeT HK3aMEH.

PesynbraTel Bcex Momynei onenuBarotcs ucxons u3 100-0amuibHON CUCTEMBI
(ma ocHoBanuu Ilonoxenuss o MPC VYV «TUCBWN»). CemectpoBas OlieHKa

BBIBOJUTCA HAXO0XJACHUEM CPEIHETr0 IO MOAYJIAM, yMHOXeHHoro Ha 0,6.



DK3aMeHaIlMOHHAsI OLIEHKA paccuuThiBaeTcs ucxons u3 100 0amioB u pe3ynabTar
ymHoxaercs Ha 0,4. MiToroBas oueHka no Kypcy «Bblcmias MareMaTnka» B BHUJIE
CYMMBI JIBYX OIIEHOK (CEMECTPOBON U SK3aMEHAIIMOHHO) MPOCTaBIIsIETCs B Oajiax
B BEJIOMOCTb, BBIJJAHHYIO J€KaHATOM.

4.2 Conep:xaHue TUCIUIJIMHBI 10 TeMaM (pa3aesiam)

Moayas 1 «/IuHeiinas anredopa»

Tema 1. MaTpuubl 1 onpeeJMTeIH.

OcHOBHBIE TOHATHS Teopuu Matpull. PasHoBuaHOCTHM Matpuil. Anredpa
MaTpHIl: CyMMa MaTpHl], YMHOX€HHE MATPHUIl HA YUCJIO, ITPOU3BEACHUE MATPULL.
[IepecTtaHoBOuYHBIE MaTpuLibl. OCHOBHBIE CBOMCTBA ONEPALMI HAl MATPULIAMH.

Onpenenurenn 2-oro u 3-ero mnopsaka. IIpaBunmo Capproca. CpolicTBa
onpenenuteneid.  Ilonsatue MuHOpa U anreOpanyeckoro  JOINOJHEHUS.
Omnpenenurenu 4-oro nopsiaka U Belme. [IpaBuiio pasnokeHus onpeneauTens 1o
CTPOKE WUJTU CTOJIOILY.

[lonsitue mnpucoenuHEHHONW (coro3HOM) Matpuiel. [loHsiTHE O0OpaTHOMN
MaTpulibl 4 €€ cBoiicTBa. [IpaBuiio HAXOXKAEHUS OOPAaTHON MaTPUILIBL.

Tema 2. Pemenue cucreM JIMHEHHBIX aJre0panvecKux ypaBHEHHH
(CJIAY).

Pemienne cucrempl TpEX YpaBHEHUW C TPEMs HEWU3BECTHBIMH METOIAOM
Kpamepa. ®opmynsr Kpamepa.

DOneMeHTapHble MpeoOpazoBanust Matpull. [loHsTHE paHra MaTpuibl U €ro
cBolcTBa. PaHr kaHoHuueckoil matpuiel. Matpuunas ¢opma 3anucu CIIAY.
Pemienne marpuunbix ypaBHeHHMM lloHATtne pacmmpeHHoW marTpuubl. Teopema
Kponekepa-Kanemu. PemeHnne HEBBIPOXKAECHHBIX JIMHEMHBIX cuUCTeM. PemeHue
CJIAY meronom I'aycca. Moaens JIeOHTheBa MHOTOOTPACIEBOM SKOHOMUKH.

Pemiennie ogHoponubix cucteM. [lonsatne TpuBmanbHoro pemenusi CJIAY.

Heobxoaumoe U M0OCTaTOYHOE YCJIOBHE CYIIECTBOBAHMS PELICHUS OJIHOPOIHOMN
CJIAY.

Moayiab 2 «JJyieMeHTbl BEKTOPHOH ajareOpbl M aHAJIMTHYECKOM
reoMeTpumn»

Tema 1. DiieMeHTHI BEKTOPHO ajre0psl.

OcHoBHble TOHATHS. JIMHeEVHBIE omepaumu Hax BekTopamu. [Ipoekmus
BEKTOpa Ha OCb. Pa3nokeHue BEKTOpa MO OpPTaM KOOPAMHATHBIX OCEH.
Hanpasnstompye kocuHycbl. CKalsSIpHOE M BEKTOPHOE MPOU3BEICHUE BEKTOPOB, UX
cBoiicTBa. CMelIaHHOE POU3BEACHUE BEKTOPOB.

Tema 2. DieMeHTHI AHAJMTHYECKOW TreOMeTPUMH HA MJIOCKOCTH
JlexapToBa W TOJIApHAs CHUCTEMBI KOOpAMHAT. OCHOBHBIE MNPUIIOKEHHS METOJA
KOOpJIMHAT Ha IUIOCKOCTU. JIMHMM Ha IUIOCKOCTU. YpaBHEHHUS IMPAMOM Ha
IUDIOCKOCTU.  YTOJ  MEXAy HpsMBIMA M YCIOBHMS  IApPAJUIEIBHOCTH W
MEPIIEHAUKYJIIPHOCTH IBYX NpsIMBIX. PaccTossHuEe OT TOUKM 10 nIpsAMoit. JInHenHas
MOJIeJIb OOMEHa.



Kpusbie BrOporo mnopsiaka. OOummi BUJ ypaBHEHUH KPHUBBIX BTOPOTO
nopsinka.  OkpyxHocTh.  Omunc. ['mnepOoma.  [lapabona.  OcHOBHbIE
XapaKTEPUCTUKU KPUBBIX BTOPOTO MOPSIKA.

Moayasb 3 «/IuddepeHnuanbHoe HCUMCTEHHE

Tema 1. MHoxkecTBa M onepanun HaJx HUMU. [lonsiTue pyHkuum.

MmuoxectBa. Omnepauuu Hajg MHoKecTBamu. [loHsTHe QyHKINMH u €€
OCHOBHBIE cBoMcTBa. CrocoObl 3amanusi (QyHKUMU. OCHOBHBIE 3JIEMEHTapHBIC
(GYHKIIUHM 1 UX TPapUKH.

Tema 2. Teopusi npeiesioB U TEXHUKA UX BHIYMCIECHHA.

[Ipenen uncnoBou nocienoBarenbHOCTH. Teopema Belepmirpacca. [Ipenen
GYHKIIMM M ero reoMeTpuyeckuid cMmbici. OCHOBHBIE TEOPEMBbI O TIpeenax
¢bynkun. beckoneuHo Oomnbinas W OeckoHEYHO Manas (PyHKUHMH (OCHOBHBIC
TeopeMbl). OmnpenenéHHble M HEONpPENCNIEHHbIE BbIpakeHUsA. PackpeiTue
Heonpeaenéunoctedt (0/0);(0/0); (00- o). IlepBbIit U BTOpOW 3aMeyaTesIbHbBIC
IIPENIEIIbI.

Tema 3. HenpepbiBHOCT, ¢yHknun. Touku pa3pbiBOB M HX
Kjaaccupuranus

OcCHOBHBIE TEOpEMBI O HENpepbIBHBIX (yHKIUAX. TOuku paspbiBa U HX
KJ1accuuKanus.

Tema 4. [IupdepeHumanbHoe ucuucjieHue (QYHKOMHA  OJHOM
MepeMEeHHOM. JKCTpeMyMbl GyHKIMH OAHON NePeMEHHOM.

[Tonsitue npupamienuss ¢yHkuuu. OnpeneraeHue MPOU3BOAHOW (PYHKIHUU.
['eomeTpuuecknii  CMbICII ~ IPOM3BOAHOM. TeopemMa O  HENPEPHIBHOCTH
muddepenuupyemort  dyuknuu. [lpaBuna muddepenuupoBanus  GyHKIUH.
Texuuka muddepeHunpoBanust cinoxxHod (yHkuuu. IIpon3BoaHAsE OT CIOKHOU
dbynkuuu. I[IpousBonnas oOpaTHON u HessBHOW (QyHKIuU. [Ipon3BOHBIE BBICIIMX
nopsakoB. Ilonstue muddepennuana (yHKIIMHA, €r0 OCHOBHBIE CBOMCTBA U
reoMerpudeckuii  cmbici.  OcCHOBHbIE  Teopembl o0  auddepeHiuanax.
Hudbdepenuuan cnoxnon dyHkuuu. [TpuOnuxkEHHBIE BBHIYUCICHUS C TOMOIIBIO
muddepennuana. [penensHblil aHAIN3 9KOHOMUYECKHUX MTPOIIECCOB.

HccnenoBanre GyHKIUU ¢ TOMOIIBbIO MTpou3BoAHON. [loHATHE 2KCTpemMyMa
¢bynkuun. Teopembl o nuddepenumpyembix Qynkuusax (T.depma, Pons,
Jlarpanxa, Komm). IlpaBuno Jlonurtans. Bo3pacranue u yObiBaHHe (YHKLHUH.
[Topsinok HaxoxzaeHUs SKcTpemyMoB. Haunmensbinee u HauOousblliee 3HAYEHUE
byHkuuu Ha oTpe3ke. Beimykioctes rpaduka ¢yHkumu. Touku mneperuoa.
Acumnrotel rpaduka ¢yHkuud. OOmas cxema HCCIEeIOBaHUd (QYHKUHUU C
MOMOILbIO MTPOU3BOAHONW M TOCTpoeHue rpaduka. [IpumeHeHue mpou3BOgHON B
3a/1ayax.

Mopyab 4 « DyHKIIMH HECKOJBKHUX IepeMeHHbIX»

Tema 1. IlonsiTne QyHKUMM OBYX MEpeMEHHBIX. YacTHbIE MPOU3BOJIHBIC
(GYHKIIMM IBYX MMEPEMEHHBIX IIEPBOTO U BTOPOTO MOPSAKOB.

Tema 2. DxcTpeMyMbl QYHKLINHU ABYX IEPEMEHHBIX

HeoOxomumoe U 1OCTaTOYHOE YCIIOBUSI HAXOXKJIEHHUS SKCTPEMYMOB JIBYX
NEPEMEHHBIX. Y CIIOBHBIN SKCTPEMYM (YHKIIUU JABYX EPEMEHHBIX.

Mopyab 5. «MHTErpaibHOE HCYUCTIEHHE)



Tema 1. [lonsiTue HeonpeneéHHoro uarerpaja (HN) u ero cBoicraa.

[loHAaTHE HEONPENEeNEHHOIO HMHTErpajia M €ro IeOMETPUYECKUN CMBICIH.
CemelicTBO MHTErpaJIbHBIX KpUBBIX. Tabnuia ocHoBHbIX HU. OcHOBHBIE CBOMCTBA
HeonpeneaEéHHoro uHTerpaina. HTerpajibl OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUM.

Metoz HEMOCpPEACTBEHHOTO UHTETPUPOBaHUs. MeTo1 3aMEHBI IEPEMEHHBIX.
WUurterpupoBanne 1o dacTsaM. HHTerpupoBaHue parMoOHAIbHBIX W JPOOHO-
pauMoOHAIBbHBIX (YHKUIMNA. Pazmo)keHne NpaBWIBHBIX APOOEH Ha 3JIEMEHTapHbIE.
WNHuTterpupoBanue ppalOHAIBHBIX BBIPaKCHUU. WNHuTterpupoBanue
TPUTOHOMETPUUYECKUX (PYHKIMHA. YHUBEpCabHas MOJCTAaHOBKA.

Tema 2. IlousiTue ompenejénnoro unurerpaga (OU), ero cpoiicTBa u
MeTO/Ibl HHTErPUPOBAHMSI.

[ToHsiTHEe onmpeAenEHHOr0 MHTETPAJIA U €r0 CBOMCTBA. ['€OMETpUYECKUN U
dbusndeckuit cMmbicn ompenenéHHoro wuHTerpana. Teopema Komm. ®dopmyna
Hrrotona-Jleitbuuila, kak OCHOBHas (popMyJia HHTErpaIbHOTO HCUUCIeHus. MeTon
3aMEHbI IEPEMEHHBIX U UHTETPUPOBAHUE TI0 YACTSIM B OMPEAECIEHHOM UHTETpae.

Tema 3. Ilpuito:keHus onpeaeIéHHOr0 MHTErpaJa.

Boruucnenue tmiomanu Qurypsl. BeluncieHue Iuioniaad MOBEPXHOCTH
BpaieHus. O0bEM Tena BpaieHus. Mcnonabs3zoBanue onpeieéHHOro HHTErpaa.

4.3. Ili1a"bl NIPaKTUYECKUX 3AHATHH
Ha Bcex mNpakTUYECKUX 3aHATUAX JUIsI OTpaOOTKM YMEHUsS W HaBbIKA
3asiBJICHHOW KOMIIETEHLIIMH NPENnoJaBareib Mpeajgaraer CTyJeHTaM pelaTth
OpUMEPbl W3 33JaYHUKOB, METOJMYEK WM COCTABJIEHHBIX IPENOJIaBaTesieM
CaMOCTOATENIbHO, BBINUCHIBAS MCXOJHBIE JIaHHBIE HA KJIACCUYECKYIO JIOCKY B
ayIMTOpHUH. 3aJa4HUK IPUHOCUT MIPENOIaBATENb HA 3aHSTHE.

Moayasb 1 «/Iuneiinas anredpa»
Tema 1. MaTpuubl U onipeeTUTEJIN.

1 3 4
1. Haittu cymmy matpun -2A +3B, ecru A=|3 -1 4|,
2 -5 3 -1

2. Haiitu npousBenenue Mmarpuiy AB u BA ,eciu A = [5 nE B= (2 e

3. Haittu npoussenenune matpul AB u BA, eciin

1 2 -1 2 1 1
A=|2 -1 2|,B=|3 -2 1
-2 3 1 -2 4 0

1 -1 2 1

4, Haiitu npousBeqenue Matpuiy A=|3 0 -4| u B=|2

2 3 -5 3

5. IlpousBectu nevictBus Haja Matpuiiamu: A*C+B



1 1 2 3 2 -1 1
A=1-11 ; B={2 1 -1|; C=|3 2 2|
2 7 11 3 3 2 1 -2 2
Pemenue 3amau no reme
OrnpenenuTeny U X CBONCTBA
1. Beruncimts onpenenuTens 2 — oro nopsaka
3 8 cosa —sin -
)3 8 g [0 e gy
2 6 sinad cosa a +Ja
2. BeruncnuTh OnpenennTeNn, pa3iokuB UX 110 JJIEMEHTAM YKA3aHHOTO psia
3 2 -1 01 1 1 1 1
4)14 3 -2/(mo 2 ctonbmy),5)[2 1 -1|(mo 3ctpoke),6)| 2 4 3| (mo lcronodiry)
1 5 1 3 2 -2 -3 2 -5
3. YIpoCTUTh U BBIUYUCIUTH ONPEAETUTETN
3 2 5 =2 2 1 4 8 -1 1 4 8 2 -1 4
6 4 3 8 1 3 -6 2 3 3 -6 2 1 3 -6 2
7) , 8) , 9) , 10)
54 3 7 3 -2 2 -2 8 -2 2 -2'""°3 8 2 -2
3 310 9 2 -1 2 0 4 -1 2 0 2 4 0
Haiit 0O6paTHyr0 MaTpHIly K JTaHHOMN
3 -1 -1 -8 3 0 39 7
1. A= 2 2 4 |;22B=|-5 9 0f; 3.X=|1 0 4
-1 -3 1 -2 15 0 7 51

Tema 5. Pemienue cucreM JIMHENHBIX AJIredpanvyecKux ypaBHeHHUI.

Pemmnts cuctemsl ypaBHeHuit metooM Kpamepa

X+2y+3z =4 X+2y+3z =4
a)< 2X+y—-z =3;0)2x+4y+6z =3;
3X+3y+2z =10 X+y-z =1

Pemmnts cucremsl ypaBHeHuit metosioM ['aycca

X+2y+z =4 X-y+z =1 X+2y+3z =4
1.<3x-5y+3z =1;2.{X+y—-z =2;3.¢ 2Xx+y—-z =3
2X+7y—z2 =8 SX+y—-z =7 3X+3y+2z =7



_4 2%, + 2%, =X, +X, =4
4%, +3X, —X; +2X, =6

" |8x, +5%, —3x, +4x, =12
3%, +3X, — 2X; + 2X,

X+2y+3z =4 X+ 2y +3z
4.9 2X+y—-2z =3;5.942x+4y+6z2 =3;6
3Xx+3y+2z =10 Xx+y-z =1

2+ X, +x,=2
7.)] x;+3x,+x,=5

X, T X, +5x,=-7

2x,+3x,-3x,=14

Pemenne onHOpOIHBIX cucteM MetoaoM ["aycca

-5x+y+z =0 3X+2y—-z =0 3X+2y-z =0

1. x=6y+z =0;2<2x-y+3z =0;3.{2x-y+3z =0.

X+y—-7z =0 Xx+3y—-4z =0 X+y—-z =0
Pemrenue 3amau no teme

MoayJib 2. «J1eMeHTbl BEKTOPHOM AJredpbl 1 AHAJIUTHYECKON IreoMeTpuID)

B _ Tema 1. D1eMeHTBI BEKTOPHOi ajiredpbl
1. lano | a|=3,| b|=2. Haiitu: a) ckaispHOe MPOU3BEICHNUE BEKTOPOB
c=-5a+1b; d=2a+3b, ecuu( a" b)=n/3.

6) MOIyIIb BEKTOPHOTO Ipomsseerus | ¢ X d|, ecmm (&, b) = n/2.
2. Jlanbl koopauHatel 4 Touek A( 3;-1;2), B(2;4;-1), C(-1;5; 3), D(-4; 3; 2) .

HaiiTu : a) KoopauHATBl BEKTOpoB AB , CD, 2AB + 3CD ; 6) Moayau
BEKTOpPOB AB, CD ; B) cKalspHOe NpousBejeHne AB M CD ; T) KOCHHYC yIia
MEKIy BeKTopaMu AB u CD ; 1) TPOEKIHUIO BeKTopa AB Ha HampaBieHUe
BekTOpa CD ; €) HANpAaBIAIOIME KOCUHYCHl BEKTOPOB AB , CD ; %) BEKTOPHOE
npousBeeHne AB M CD ; 3) IUIOIAAb TPEYroibHHKA, NMOCTPOEHHOTO Ha
BeKTOpax AB,CD; M) cMelllaHHOe TpousBejeHne AB CDb, rme b= i +2j +3K; k)
o6bem nupamuast ABCD.

Pemenue 3amau no reme

Tema 2. D1eMeHTHI AHAJIUTHYECKOI reOMeTPUH HA TJIOCKOCTH.
YpaBHeHUus NPAMOH HA MJIOCKOCTH.

1) Jdans! Bepmuabl AABC: A(2;1), B(-1; -1), C(3; 2). CocTaBuTh ypaBHCHHE
BBICOTHI TPEYTOJIbHUKA.

2) Haiitn mymny BeicoTel BD Tpeyronsnuka ¢ BepmuHamu 4(—3; 0), B(2; 5),
C(3; 2).

3) JaHbl ypaBHEHUsI BYX CTOPOH MpsAMOYyroyibHHKa: 2x — 3y + 5 = 0 u
3x + 2y — 7 =0 u oaHa u3 ero BepmmH (2; —3). CocTaBUTh ypaBHEHHS IS
OCTQJIHBIX CTOPOH MPSIMOYTOJIbHUKA.



4) Hansl Bepumubl AABC: A(1; 1), B(4; 5), C(13; —4). CocraButhb
ypaBHEHUE BBICOTHI TPEYTOJIbHUKA U3 BepiinHbl C M METUaHbl U3 BEPIIUHEI B.

5) lanbl ypaBHEeHHs IBYX cTOopoH pom0Oa 3y — x = 0, 3y + x = 0 1 Touka
nepeceueHus: ux nauaronanei (0; 3). HaliTu ummHY BBICOTBI W ypaBHEHUS
UaroHalieu.

6) Uepes touku M(—1; 2) u N(2; 3) npoBeneHa npsimMasi. OnpeeiuTh TOUKH
NepeceyeHusl dITOW TMPSAMOM C OCSAMH KOOpJAWMHAT ¥ HAWUTH ypaBHEHHE

nepreHaukyspa k npsmoir MN B Touke M.
Pemenne 3amau no reme

1) HaiiTu ypaBHeHHE IUIOCKOCTH, MPOXOASAIIECH depe3 JABE JaHHBbIC MpPsSMbIe
X-1 y-5 z+5 X-6_y+3 z+2
2 1 -3 2 1 -3
2) Haiitu paccrostaue ot Touku M(—1; 3; 5) 10 MIOCKOCTH, TPOXOAIICH
Xx=1 y+2 z+1
3 -2
3) Haiitu ypaBHEHHs IUTOCKOCTH, mpoxoasmieid yepe3 Touku A(0; 3; 3),
B(3; 1; —5) u nmapamienbHo#t ocu Ox.
4) Haittu paccrostaue ot Touku A(1; —2; 3) 10 TIOCKOCTH, MPOXOISIICH
yepe3 Touky M(—1; 2; 3) u ock Oy.
5) Haiitu xaHOHMYECKOE YpaBHEHUE MPSMOM, MPOXONAIIECH Yepe3 TOUKY
X—2y+3z=0

M(0; 1; 2) mapaijieabHO IPSIMOM :
( ) map P {x—?y—4z:0

gepe3 TOUKy A(2;-2; 1) nepneHauKyaIsapHO MPsMON

2x+2y-3z2=0 {x+2y+7:0

6) Haiitu yron Mexay npsiMbIMU :
2X+Yy—z2+7=0

3X+2y+1z=0
7) Haiitm yron Mexay IUIOCKOCTBIO X + 2y — Z + 2 = 0 M TUIOCKOCTBIO,
npoxojsieit yepe3 rouku A(2; —2; -3), B(3; 0; -5), C(5; -2; 0).
Pemenue 3amau o reme

[IpuBecTH K KAHOHUYECKOMY BUY CIICIYIOIIME YPABHEHUS KPUBBIX BTOPOTO

InopAaaKa U IOCTPOUTh COOTBCTCTBYIOIITHUC KPHUBBIC:
1) 4x> +9y? —16x— 18y —11=0; 2)x*+2x-y=0;

3) x> — 9y? + 6x + 18y — 9 =0; 4) 9x? +y? - 18x + 2y+1 =0;

5) 2x2+4x+y—-2=0; 6) 3x>—6x -y +2=0;

7) X2 + 4y? — 8x — 9y +16 = 0; 8) 4x>+8x -y —-5=0;

9) 9x? —y2 + 18x +2y - 1=0; 10) 9x2 — 4y? +36x + 16y — 16 = 0.

Pemenue 3agau mo reme

Moayasb 3 «IuddepeHnuaibHoe HCUNCTICHHE)
Tema 1. MHo:xecTBa 1 oniepauuu HaJQ HUMH. [loHsTHE PyHKIIUM.



CamocTtosTensHOe pelieHue 3aaa4 1mo teme Ne6.02-6.11. I'paduku 0CHOBHBIX
anemMeHTapHbIX ¢yHKIM. [locTpoenue rpadukoB QyHKIIHM.

Tema 2. Teopusi npeaesioB M TEXHUKA UX BbIYMCIEHHUS

Breraucnuth npenensl GyHKIUIR

5 2 2
2) lim % TR 6) lim °
X—>o X7 -2 X=32x° +x—-21
/ 2
gy lim 223X 22 i X dim (x+ 2)[In2x — 3) — In(2x +1)]
x—l  x2 _x x—0arcsin3x ~~ x—+w

Pemenue 3amau nmo teme: Ne 6.18-6.21; 6.31-6.36.

Tema 3. HenpepbIBHOCTH (pyHKIIUM
Pemenue 3amau mo teme: Ne 6.170-6.174; 6.205.
Ipumepwvi. OnipeenuTh TOYKHA pa3pbiBa GYHKIIUN U UX THIIL.

X2 —3x—4

1. y=
y X+1

B touke X= —1 (QyHKIUS TepnUT pa3phiB, TAK KaK B ITOH TOUYKE
HapyIIEHO YCIOBUE HENPEPHIBHOCTHU.

2
Osaxo, lim X=X =4 _ i X=DOHD 4y~ s,
x——1 X+1 x——1 X+1 x——1
CnenoBatenbHO, ofgHOCcTOpoHHME Tipeaenbl paBHbI Y(-1-0)=y(-1+0) u
CKa4oK (YHKIIMM PAaBeH HYJII0. DTO 03HAYaeT, YTO pa3pblB yCTPaHUM.
boinee Toro, eciim moJIOKUTH

2
X _3X_4,x¢—1

y = X +1 <=>y=X-4,
_ 5 y X - _1
TO (YHKITHSI CTAHOBUTCS BCIOAY HEMPEPHIBHOM.
1
2. y=—.
X
Ycnosue HEIPEPHIBHOCTH HapyIaeTcs B TOYKE x=0.
. 1 :
lim —=-00, lim —=+c0. OZHOCTOPOHHHE TPEIACITBI OCCKOHCUHBI,
x—>0-X x—>0+X

3HaunT X=0 — Touka paspsiBa 1™ pona.



Tema 4. InddepenuuanbHoe HCHHCTIEHUE
Pentenne 3amau mo treme: - Ne 7.3-7.8; 7.9-7.10.

Haiitu npousBoHbIe clienyommux QyHKINMR

2
a)y=3x+Jx:6)y l+sm§x’ B) y = 5t
Pemenue 3amau nmo teme: Ne 7.21-7.70; 7.71-7.73; 7.76-7.83.

Tema 5. UccinenoBanne pyHKIUM ¢ IOMOLIBIO POM3BOAHOM

Pemenne 3amau mo teme: Ne 8.41-8-53; 8.61-8.66; 8.82-8.85; 8.108-8.114.
2

Ilpumep. y = —; . UccnenoBath GyHKITHIO U TIOCTPOUTH TpaduK.
X

1. ®ynkius HeompeneaeHHa B Toukax X = 2. [loatomy obmactp
onpeaenenus D(Y) = (o0, -2)U(-2, 2) U(2, +©).

2. O6macTh OIIPCACIICHUA CUMMCTPHUYHA OTHOCUTCIIBHO Ha4Yalla KOOpAUHAT

I o N S
T et R bl 00

CJIGI[OB&TGJIBHO, q)YHKHHSI qcTHai, Fpa(bI/IK CUMMCTPHYCH OTHOCHUTCIIBHO OCHU

opauHat. [loaTomy nmanee Oyaem mpoBOAUTH HCClieqoBaHue 1 X>0.
3. DYHKIUS HE ABISCTCS IMEPUOTUIECKON.

4. Touka (0, 0) — eTMHCTBEHHAs] TOYKA MIEPECEUCHHSI C OCSIMU KOOPIUHAT.

5. Touka X = 2 — TO4Ka pa3pbiBa.

2 52
lim ———=lim = -
x>2-0 X% —4  x>2-0(Xx—2)(X+2)
2 52

— = lim =
x>240 X — 4 x>2+0 (X = 2)(X + 2)
3Hauut, X = 2 — Touka paspbiBa |1™ pona, u KpuBas UMEET BEPTHUKAIbHYIO
acumnroty. (B cunmy cummerpum rpaduka ¢GyHKIMM TOouka X= -2 — HE
HccClIeayeTcs).
6. B mpaBoil mnomyrmiuockoctd X >0 ¢GyHKUMS HENmpepbiBHA s
xe[0, 2)u(2, +).

7. HakjtioHHAag acUMIITOTA:

2
k=tim "X _fim X _jim X _jim X0,
Xx—w X X—>00 X(X _4) x—wo X< — 4 X—00 4




—I|m f (x) —kx) = lim
(() ) x—>X 4 X—>00 4

y = | — ropu3oHTanpHass aCUMIITOTA.
CrpouM scku3 rpadpuka g X > 0, a 3aTeM CUMMETPUYHO OTOOPAKaeM B JIEBYIO
MOJTYTUIOCKOCTh X < 0.

Moayab 4. ®yHKIIUM HECKOJIbKHMX IepeMeHHbIX
Pemenne 3amau mo teme: Ne 15.62-15.67; 15.80-15.82; 15.135-15.137.
IIpumepor. HaliTu 4acTHBIE TPOU3BOIHBIC OT (PYHKIINN

1. z=x}y—y°x, 2. z=x°siny.
Pewenue:

1.Q:3x2y—y3, g:x3—3y2x.2.g:2xsiny, Q:xzcosy.
OX oy OX oy

Ilpumep.
HaiiTu cMemanHble MPOM3BOJHBIE 2-TO NOpAIKa OT (GYHKIHUH Z = arctgxy.

Pewenue. TlocnenoBarenbHO HAXOAUM MIPOU3BOIHBIE:

o_y . 0 ( 52] 0%z (1+X y ) 2X°y -y ~ 1-x2y?
ox 1+ x2y2’ oy \_ ox ayax (1+X y2)2 = (1+x2y2)2
@: X . i(gj: 0°z (l+xy) 2xy2-x: 1- x2y?
oy 1+x%y2 ox\ oy 8x8y (1+x yz)Z (1+X2y2)2

ITpumep. Viccnenosats Ha 3KCTpeMyM QYHKIHIO Z =X + Yy° —3Xy.
Pewenue.

Haitnem yacTHbpie TPOM3BOAHBIE U COCTABUM CUCTEMY YPABHECHUM :



07 .2 B
&_3x 3y=0 X2 —y=0

oz = ) .
& _3y?-3x=0 Y —x=0
oy

HaxoauMm cranmoHapHbIE TOYKH MO(O,O) U Ml(l,l). BeisicHUM XapakTep 3THX

TOYCK, UCIIOJIB3Yys NOCTATOYHBIC YCIOBUA SKCTPEMYyMaA. ILHH 9TOI'0 HaXOAHUM 4YaCTHBIC
IIPOM3BOHBIC BTOPOTO MOPSIIKA:
0’z 0’z 0’z

—— =6X, =-3, —— =6y.
OX’ OXoy oy’ y

B kaxxmoit ctarimonapHoi Touke HalaeM 3HaueHue A= AC — B2,

Jlst toukn M (0,0) mmeem:
A=0, B=-3 C=0, A=-9<0.

CremoBatenbHo, — okctpemyma B T Mg(0,0)  mer. Jlus  ToukH
M,(11)A=6-6-9=36-9=27>0, A=6>0. Cuenosarensto, B 1. M, (11)

(GyHKIMS HMEeT MUHUMYM, paBHbIi Z . =14+1-3=-1.

Moayab 5 «AHTErpajibHOE HCUHCTICHH e
Tema 1. IlonsaTHe HeonmpeaeaéHHOr0O HHTErpaJia, ero CBOMCTBA U METObI
HHTErpHUpPOBAHUS
Pemenue 3amau mo teme: Ne 10.28-10.52; 10.75-86.
Ne 10.107-10.121; 10.133-10.134.Ne 10.146-10.157.

[Tpumepsl.
l‘2
jsinxd(sinx) o _ftdt=7+C
1. IIOCJIE 3aMEHBI SIN X = t CTAHOBUTCSI PABHBIM :
.2
: : sin”~ x
jsm xd(sinx) = +C

rae t = sin X, cJIe0BaTeILHO,

Isinxcos xdx .
2. CBOJIUTCS K MPEbIAYIIEMY, €CIH 3aMeTUTh, uto d(Sin X) =

(cos x)dx.

u4

Itg3xd(tgx) =—+C
3. 4

, TIe u = tg X, I03TOMY



3 4
1g” xdx 3
j > —_fz‘g xd(tgx) = 4 Y, ¢
Cos” x
[Tpumep
u=xdu=av X COS 2X
Xsin 2xdx = =— +
I dv =sin 2xdx,v=_[sin 2xdx=—COSZX 2
+S|n 2X+C.
[Tpumep
u =arccos x,du =— ax xdx
jarccos Xdx = J1—x2 =xarccosx+j\/72 =
dv=dx,v=x 1-X
:xarccosx——j (1_ _xarccosx—\/l—x2 +C.

V1-x?

Tema 2. IloHsiTHe ompeneiIeHHOT0 MHTErpajia, ero CBOMCTBA U MeTOAbI
UHTErPUPOBAHUS

Pemenne 3amay mo teme:Ne 254-265, Ne 11.1-11.6., Ne 272-283,Ne 11.7-11.23.
[Tpumep

[Ipumep

7
2
J.cosxdx = sin x\ 2 _ =1
0

[Ipumep
e—1 dx
= In(x +1),du = -2
[ Inge+Dax=|" = MO DA= 00
0 dv=dx,v=x _
e—1 J e—1
=x @D - [ T =(e-D-[x-In(x+1)]  =(e-1)-
0 x+1
0
—(e—D)+1=1.

Tema 3. IIpunoxenusi onpeaeiéHHOr0 MHTErpaJa.
Penrenne 3amaua mo reme:Ne 290-297, Ne 11.36-11.44.



HpI/IMCp Haiitu IJiomaab (1)I/Il“yp, Ha KOTOPEIC napa60ﬂa y = 6x ACINUT KPpyT
2 + y2 <16.

v

&
\’i\

Haiinem momane 3amTpuxoBaHHON (urypel. YpaBHCHUC NpaBOM YacTu

1 I
\.I

1

Y 4

Ny 4

Y 4

y 4

2
=2
OKPY>KHOCTH: 16— y , YPaBHEHHE TTapadOJIbl: 6
—\/_Sy<x/§
2
Y o <x< 16—y2
®urypa (D) 6 , CIIEIOBATEIIbHO,
V12 2 2 243 3 N2
S = J'( 16—y2—y—]dy: VIOV | garcsiny LA
) 6 2 4.5 18 N7
=2\/§+8arcsin§—@+2\/§—8arcsin V3 _12v12
18 2 8
— 43+ 82_”_£ 13+ 16_”_& ( 3j@+127r:4\3@+1§n_

[Imomanp HE3AIITPUXOBAHHOW YaCTH paBHa:
s, :16ﬂ_4ﬁ_1§n 232;_4?

5. YueOHO-MeTOAUYECKOE O0ecnevYeHrne CAMOCTOSAATEIbHOM PadoThI
CTY/I€HTOB
CamocrositenbHas pabora cryaeHtoB (CPC) sBnsgercss HeoTbemieMO

COCTaBIISIIONICH 00pa30BaTEIBLHOrO MpOIecCa B BHICIIEM YYeOHOM 3aBEICHHU.
OcHoBablie 11eu CPC — ocBoeHHE B MOJTHOM 00BhEME OCHOBHOM 00pa3oBaTeIbHOM
mporpaMmMbl M TIOCTIEZIOBaTeNIbHAs  BBIpAaOOTKAa  HABBIKOB  A((HEKTUBHOM
CaMOCTOSATEILHOM TSI TEIIbHOCTH.



I[J'IH Jydmiero IIOHUMMaHHA TCOPCTHYCCKOI'O MaTC€prajla MW YCBOCHHA
MMPAaKTHYCCKOI0 COACPKaHHUA y‘lG6H0ﬁ AU CTUITIINHBI Bricuras maremaTnka B
pE3yabTaTC CaMOCTOSITEJIbHOM pa6OTBI CTYACHT JOJIDKCH:

® HAy4YHTHCS AJIIEMCHTApHBIM HAaBBIKAM HCIOJBb30BaHHs mporpamm Mathematica,
MatLab, MathCad npu pacderax u moucke Hy>XHOI HH(OPMAIIHH;

® HAY4YUTHhCS JJIEMEHTApHBIM HaBBIKAM  HUCIOJB30BAHUS  MHTEPAKTUBHOTO
uHctpymenta MathType, koTopsbrii NO3BOJIIET CTYJEHTaM CO3/1aBaTh
MaTemMaTHueckue Qopmyiabl I8 pacuy€éToB U u30ekaTb TPYHOEMKUX
BBIUHCJICHU;

e CO3JaBaTb M MCHOJb30BaTh MaTEMaTHUECKUE TaONMIbI, IOJb30BATHCS
MaTeMaTHYECKUMHU CIIPABOYHUKAMU U HHTEPHET-PECYPCaMH;

® HAy4UTBhCS WCIOJB30BaTh IMQPOBBIE TporpamMMmbl Myquiz, Lecture Racing
Teacher, Google ¢opmbl IS TpPOBEpKM Iy4IIEro YCBOCHUS 3HAHUM,
dbopMupoBaHUs 3asABICHHBIX yYMEHHMA M HaBBIKOB, HCIOJIb30BaTh YUEOHYIO
nocky Jam board mist ;eMoHCTpaly CBOMX YMCHHM;

® IIpU MNOATrOTOBKE MPE3EHTALMI M0 OT/EIbHBIM TEMaM HCIOIb30BaTh MS Power
Point, Prezi u npyrue;

® yMETh CHCTEMATHU3HpPOBaTh MaTepual, IMPaBWJIbHO €ro o0padaTbiBaTh U C
IIOJIb30M XPaHUTB;

® UCIOJIb30BaTh B CBOEH Y4YeOHOW M HAy4YHOM JAESITENBHOCTU pALMOHAJIbHBIE
IPUEMbI OPTaHU3ALNU TPYAQ;

® yYMETh MOJb30BaTHCS OAHKAMHU KOMITbIOTEPHBIX JAHHBIX;

® TIOHMMAaTh CBOK OTBETCTBEHHOCTH 3a PE3YJIbTAThl yU€OBl.

CamocrosiTenbHas paboTa Mo JaHHOMY y4eOHOMY KypCy BKIIFOUAET B ce0s:

— TOJTOTOBKY K ayJAMTOPHBIM 3aHATHSIM (JICKIIUSM U MPAKTUYCCKAM 3aHSATHSIM) U
BBITTOJIHEHNE COOTBETCTBYIOIINX 3a/1aHU;

— CaMOCTOATENBbHYIO padOTy HaJa OTAETbHBIMH TeMaMH YYEOHBIX JWUCIUILUINH B
COOTBETCTBUH C MOJTyJTbHO-TEMAaTUYECKUM TUIAHOM;

— TOJATOTOBKY K TMPAaKTHKaM ¥ BBIOJHEHUE 3aJaHuil, MPeIyCMOTPEHHBIX
NPaKTUKAMU;

— BBINIOJIHGHUE 3ajaHuii B IUQPOBBIX Mporpammax Mmyquiz, Lecture Racing
Teacher u Google popmax;

— BBIMOJIHEHUE TPYJOEMKHX MaTeMaTHUYECKUX pacuy€ToB C HCIOJIb30BAaHHEM
UHTEepaKTUBHOTO MHCTpyMeHTa MathType;

— BBINOJIHCHUE ayIUTOPHBIX U JIOMAITHUX KOHTPOJBHBIX PACUETHBIX PadOT;

— TOJTOTOBKY KO BCEM BHJAaM KOHTPOJLHBIX HCIBITAHUHA, B TOM YHCJIEC TEKYIIHM
0 MOJYJISIM M TTPOMEKYTOYHBIM dK3aMEHY U 3a4ETy.

IIpuMepHBbIi BADHAHT KOHTPOJIBLHOM padoThl M0 JIMHEIHOMH ajiredpe.
1. CoBMecTHA 1 OAHOPOAHASL CUCTEMA U TTOUEMY?

2. BBIUUCINUTE ONIPENAECTUTEIb



5 3 07
0 -1 2 3
0 0 31
0 0 01

3. HCpCMHO}KI/ITL N CJIOKUTDb MaTpulbl, CCJIIX 3TO BO3MOXKHO

-1 0 1 2
4 -1 2| nm |-2
0 -3 2 5

4. Pemnth MaTpUYHOE YpaBHEHUE

6 00 2 -1 1
01 2|*X=|3 2 -5
0 3 5 1 3 -2

5. Pemuth cucreMy ypaBHeHuii MetoioM ["aycca
X,-2X,+X,+X,-X,=3
2X,+X,- XX, T X, =-2
X,+ 7x,-5x, - 5x,+ 5x,=-12
3X,- X, - 2X,-2x,-x,= -1
6. IlpennmpusTie OOMIECTBEHHOTO MHWTAHHS MPOU3BOAWT 3 BHAA MPOMYKIIHH,
UCIIONIb3ysl 2 BUAA pecypcoB. Hopma 3aTpar i-ro Buaa Ha MPOU3BOJICTBO J-TO THIIA
3alaHa MATpUIIEH 3aTpaT A, BBIIYCK NPOAYKLIHMH 3a KBapTal — maTpuuend X,
CTOMMOCTb E€MHUIBI KaXJIOro BHUJIa PecypcoB 3amaHa matpuiei P. Haiitu: a)
MaTpHIy S — MOJHBIX 3aTpaT PECYpCOB KaXJI0ro Buiaa; 0) Marpuily Q — MOJHYIO

20
311
A= X =10 [,P=(1 3)
2 11
10

CTOMMOCTL BCEX 3aTPadYCHHLBIX PECYPCOB, €CJIN

IIpyMepHBIA BAPUAHT KOHTPOJIBHON Pad0ThI 110 3JIEMEHTAM BEKTOPHOM
ajre0pbl ¥ aHAJTMTHYECKON reOMeTPHUH.

1. TIpoBepHTh KOJUTHHEAPHOCTH BEKTOPOB Ci M Cp, PA3IOKEHHBIX MO Oasucy a
n b. a=(1-23),b=(30,-1),c; =2a+4b,c, =3b-a.
2. HaiiTu KocuHYyC yriia MeX/1y BEeKTOpaMu AB u AC.

A(1,-2,3), B(0,-1,2), C(3,-4,5).
3. Jlanbl koopauHaThl BepirH HekoToporo AABC. A(7,1), B(-5,-4), C(-9,-1).
Haiitu: a) nnuny croponst BC; 6) ypaBHeHue croponsl BC; B) ypaBHEHHE BBICOTHI,

MPOBEJICHHON U3 BEPIIUHBI A; I') ypaBHEHHUE MEIUAHBI, TPOBEJCHHON U3 BEPILIUHbI



A; 1) ypaBHEHHE TIPSIMOH, TPOBEICHHON Yepe3 BEpIIMHY A MapajuiebHO CTOPOHE
BC; e) yron A.

4. HaliTh KaHOHMYECKOE YpaBHEHHE OJUIAIICA M TOCTPOUTH KpPUBYIO, €CIIH
U3BECTHO, YTO AJUIUIIC MPOXoauT Yepe3 Touku M(4,0) u N(-2,3).

IIpumepHbIii BApHAHT KOHTPOJIbHOM padoThI MO
AU(pPepeHIHATBHOMY HCYHUCTICHUIO

1. Berancnuts npeaensl QyHKIuii

3 2
2) Iim6x 2X+7X,6) Iimx2 X 2’

x—0 3x3 _5x + 2 X=2X° 4+X—-6

— 2X
) lim 2X_2_2,r) lim x - tg3x - ctg?2x, m) lim(2x —5)*-3.
X—3

X—3 J/X+1-2 X—0

2. Halitu npou3BoaHbIEC OT (DYHKITU:
3

a) y= 3
VX® +3x+1
3. Haiitn nanOosnpliiee ¥ HauMeHbIIee 3HaueHrne ¢pynkiun Yy = f(X) Ha oTpeske

ab]. f(x) = X=3
X +7

2.HaiiTu npeienbHyIo BRIpYUKy 1 GyHKIUH R(X) =50x —2x° (+/x +1).

—2/6X+5,0) y:c032x-sin2 X, B) y=Inarctgx.

a=2,b=8.

3.Cripoc Ha HEKOTOPBIM TOBap 3aBUCHUT OT LIEHBI P CIAEAYIOIIUM 00pa3oM:

D(p) = %—% Haiitu ckopocth u3menenus crpoca, eciu nera p=100.

p
4. HaiiTi 31aCTUYHOCTh (DYHKIIMM CIpOca MPEANPUATUS 00IIECTBEHHOTO MUTAHUS
3p+4x=120 B Toukax p=15 u p=20.

[Ipu KakuUX 3HAYEHUSX P COPOC ABJISIETCS SIACTUYHBIM?

IIpyMepHBI BAPUAHT KOHTPOJIBHOM Pad0ThI 10 HHTETPAJIBLHOMY
HCYMCJICHUIO

3. In(x3)dx; 4 | xdx

x 3w 1y, .
1 [(3"+3x X)dx, =203

5 I xdx
3n 3 e
5.jx-sinxdx; 6.'[x3\/x2 —1dx; 7..[Inxdx
2n 1 1

8. Beruucnuth miomaab GUrypsl, OorpaHM4eHHON TUHUAMEU Y=2X-x7; Yy=0; X=3.

9. OyHKIIUS MPEACITBHBIX H3CPIKEK HMEET BUI: C'(x) =50+0,02x.



Haiitu ¢pyHKuuio usaepxex, ecinv GUKCHUPOBAHHBIE U3EPKKU IPEAIPUITUS
OOIIECTBEHHOTO NMHUTaHus cocTaBisAOT 2500 py0. B MecsIl.

10. ®yHkuMs  OpeneapHOr0  J10XO4a  HEKOTOPOro  MPEeaIpUsTUs
OGIIECTBEHHOrO MUTaHus nmeet B R (X)=20-0,02x.
KakoBo ypaBHeHue cripoca?

11. Pacrmpeznenenue n0xojla B HEKOTOPOM CTpaHE OMpenessercs KpUBOM

Haittu dynkmuio noxona.

. 2
Jlopenna: y =0,87x"+0,13x Kakyro gacts goxoaa nmomydarotr 8% Hanbosiee HU3KO
ormmaunBaeMoro  HaceneHuss? Ilocuutarh KOA(DPUIMEHT HEPABHOMEPHOCTH
pacrpe/iesieHrss COBOKYITHOTO J0X0/a.

Bomnpoce! AJ1s1 MOATOTOBKY K 3a4eTy N0 pa3aeny «J/IuHeiinas ajaredpa u
AHAJIMTHYECKAS TeOMeTPHSD).

1. Onpenenutenu u ux cBoiicTBa. [loHsaTHe MHMHOpa W anreOpanyecKoro
JOTIOJTHEHUSL.

2. Pemienue cucteM TpeX YpaBHEHHUH C TpeMsi HEU3BECTHBIMU METOIOM
Kpamepa.

3. Matpuliisl ¥ X pa3sHOBUAHOCTU. Anredpa MaTpHuil.

4. OCHOBHBIE CBOMCTBA OMEPAIIMii HaJl MAaTPUIIAMHU.

5. DnemeHTapHble mNpeoOpa3zoBanust Marpull. [loHSTHE  KaHOHUYECKOMU
MaTpHIIbI.

6. HeBbipoxxenubie MaTpuiibl. [ToHsATHE TPUCOETUHEHHONW MATPHUIIBI.

7. Panr Matpuiipl, ero cBoiicTBa. PaHr KaAHOHMYECKON MaTPUIIBL.

8. Cucrema JNHMHEWHBIX anreOpanueckux ypaBHeHUH. Matpuunas ¢opma
cucteMsl. [loHATHE paclIMpeHHON MaTPHIIbI, ONPEIEIECHHON U HEONPEIEIEHHOM, a
TaK K€ COBMECTHON U HECOBMECTHOU CHCTEMBI.

9. Teopema Kponekepa-Kanenmu.

10. Pemienrie HEBBIPOXKICHHBIX TUHEHHBIX CUCTEM MAaTPUYHBIM CITIOCOOOM.

11. Pemenue cucteMm JTMHEHHBIX ypaBHEHUN MeTo10M ["aycca.

12. CucrteMbl IMHEWHBIX OJHOPOJIHBIX YPaBHEHUM.

13. Mogaens JIeoHTheBa MHOTOOTPACTICBOM SKOHOMUKH

14. TlonsTue ckaisipHON M BEKTOPHOU BenuuuHbl. OpT BEKTOpA.

15. JIuneliHnble oniepaliuy HaJi BEKTOPAMHU.

16. PasnokeHne BekTOpa IO OpTaM KOOPIWHATHBIX Ocei. Bwipaxkenue
CKaJIIPHOTO MPOMU3BEICHUS YepPE3 KOOPAUHATHI.

17. Tlonsitue N-MEpHOrO BEKTOpa M BEKTOPHOTO MPOCTPAHCTBA, €r0
pa3MepHOCTH U Oa3uca.

18. JIunelinasi 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOPOB. CBOMCTBAa BEKTOPOB
JIMHEMHOTO MPOCTPAHCTBA.

19. Jlunetinbie onepatopbl. COOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC BEKTOPHI
JIMHEWHOTO OImeparopa.

20. JIuneitHas Monens oOMeHa (MOEIIb MEKIyHAPOIHOU TOPTOBIIH )

21. OcHOBHBIE TIPWJIOKEHUSI METOJa KOOPJAWHAT Ha TUIOCKOCTH. [lekapToBa u
MOJISIpHAsl CUCTEMa KOOP/IUHAT.

22. YpaBHEHUE JIMHUM HA TUIOCKOCTU. HaxoxaeHne TOYKM TepeceueHust TByX
auHui. OO11ee ypaBHEHUE TPSIMOM.



23. YpaBHEeHHUE IPSMOM € YTIIOBBIM KO3 (QUITMEHTOM.

24. YpaBHeHUE MNpAMON, MNPOXOJAUIEH Yepe3 AaHHYI0 TOYKY B JaHHOM

HaIlpaBJICHUM.
25. YpaBHEHUE IPSIMOM, TPOXOSIIEH Yepe3 ABE TOUKH.
26. YpaBHEHUE NPSIMOI B OTpE3KaXx.

27. Yron Mexay JByMs TMPSAMBIMA U YCJIOBHUS MapajlieIbHOCTH H

NEPIEHIUKYIAPHOCTU JBYX TMPSIMBIX.
28. PaccrosiHue OT TOYKH J0 IPSIMOH.

29. TlonsitTue m oOmmiee ypaBHEHHE KPHUBBIX BTOPOTO IOPSIIKA.

IPUMEPBHI.
30. Kanonnueckoe ypaBHEHHE OKPYKHOCTH U €€ CBOMCTBA.

31. Kanonuueckoe ypaBHEHHME OIIUIICA U €r0  CBOWCTBA.

9KCHOCHTPUCUTCTA U @OK&HBHOFO paanyca dJIIIMIICA.

32. KaHoHuYeckoe ypaBHEHUE THUIEpOOIbI U €€ CBOMCTBA.

OKCOCHTPUCHUTCTA, q)OKaJIBHOFO paanyca u aCUMIITOT FI/Il'Iep6OJ'II>I.

33. Kanonnueckoe ypaBHeHHWE TMapaboiibl W €€ CBOMCTBA.

OKCOCHTPUCUTCTA U q)OKaHLHOFO paanyca Hapa6OJII)I.

[IpuBecTn

IloasTHEe
I[loasTne

[loasTne

34. KoMIiekcHbIE YHCIIa. q)OpMBI 3aIlIMCH KOMIIJIICKCHBIX YHCCII. HpI/IMeHCHHC

KOMIUICKCHBIX YUCEII.
35. Jle¥icTBrs HaJ KOMILICKCHBIMH YHCIIAMH.
36. ®opmyna MyaBpa.
37. ITopsimok u3BIeYEHUS KOPHS U3 KOMIUIEKCHOTO YHCIIa.

Bonpocel 1J151 MOATOTOBKH K 3a4eTy 1o pasaeny «Jluddepenuuanbuoe

HCYHUCIICHUEY.

[lonarne mHOkecTBa. Onepanuu HaJ MHOKECTBAMM.
AOcomtoTHas BenuunHa. [IoHATHE OKPECTHOCTH TOYKH.
Oyuknus. CriocoOs! 3aganus GyHkuuil. OOpaTHas GyHKLIHS.
OcHOBHBIE CBOWCTBA (PYHKIUH.

OcHOBHBIE 37IeMEHTapHbIe (PYHKIMHU U UX Tpa(UKH.

[Ipenen 4nciI0BOM MOCIEA0BATEIHLHOCTH.

[Tpenen dyukuuu. ['eomerpuyeckuii CMbICH npesena QyHKIUH.
. OCHOBHBIE TEOPEMBI O TIpeIeTIax.
10 [TonsiTue 6€CKOHEYHO OOMBIION U OECKOHEYHO MaJION (PYHKITUH.

CoNRWNE

CBolicTBa MpeIENIOB NOCIEA0BATEIBbHOCTU. Teopema Benepmrpacca.

11.TeopeMbl O cymMme, MPOU3BEICHUM U YACTHOM OECKOHEYHO MaJbIX

byHKIHA.

12. Teopema o mpemene NTPOMEKYyTOUHOW GyHKIMH (MPUHIUI  2-X

MUJIULIMOHEPOB).
13.0OnpenenieHHbIE U HEOTIPEICIICHHBIE BBIPAXKEHUS.
14.TlepBbIif 3aMeUaTeNIbHBIN Mpeed.

15.Btopoii 3ameuatenbHbld npenena. OcHoBHble Gopmbl 1-oro u  2-oro

3aMeyaTeNbHbIX MPEAEIIOB.

16.HenpepbIBHOCTh (DYHKIIMH B TOUKE.
17.0cHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKITUX.
18.Touku pa3pbiBa GYHKIMHA U UX KIacCUDUKAITHS.



19.IIpuparnienue QyHKIIUN.

20.ITonsiTHe TPOM3BOIHOM (DYHKIIMK U €€ TEOMETPHUSCKHUNA CMBICT.

21.Teopema o HenpepsIBHOCTH qudPepeHupyemMoit GyHKIUH.

22 IlpaBuna nqudepeHimpoBanus QyHKIIHA.

23.1lpousBoHas OT CIOKHOU (PYHKIIUH.

24 Tudpdepennman  yukiuu. OcHOBHBIE TeopeMbl o auddepeHnnanax.
['eometpudeckuii cMbich nuddepennmana.

25.ITonsiTHE SKCTPEMYMOB (QYHKITHIA.

26.Teopemsl 0 muddepeHIHPYyEeMbIX QYHKIIHAX.

27.Teopema Jlarpanxa 0 KOHEUHBIX TPUPAIICHUSX.

28.I1pasuiio Jlonurans.

29.00mas cxema wucciueAoBaHUA (QyHKIMH W TOCTpoeHus rpaduka (Ha
KOHKPETHOM IIpUMeEpe).

IIpumepHbIe BONPOCHI 1JI MOATOTOBKH K IK3aMeHY

[Tonarue mHOkecTBa. Onepanuu HaJ MHOKECTBAMM.

AbGcomoTHas BennunHa. [IoHsATHE OKPECTHOCTU TOUKH.

Oynkius. Criocoosl 3ananus Gyukuuii. OOpaTHas GyHKIUS.
OcHOBHBIE CBOMCTBA (PYyHKIIUH.

OcHOBHBIE 3JIEMEHTapHbIe PYHKIUU U UX TPAPUKH.

[Ipenen 4ncinoBOM MOCIEAOBATENBHOCTH.

CBolicTBa MpeesioB Nociea0BaTelIbHOCTU. Teopema Benepmpacca.
[Ipenen ¢pyukiuu. 'eomMmeTpuueckuit CMbICT TIpejiesia PyHKIUH.

. OCHOBHBIE TEOPEMBI O MpeIeIIax.

10 [ToHsiTHE OECKOHEYHO OOIBIION U OECKOHEYHO MAJION (PYHKIHUU.
11.TeopeMbl © cyMMe, TPOU3BEACHUM U YAaCTHOM OECKOHEYHO MaJIbIX

oCcoNOAR~ODE

byHKIIHA.
12. Teopema o0 mpenene NTPOMEKYyTOuHOM  dyHKUMU (TpUHIMO — 2-X
MUJIMITIOHEPOB).

13.0OmnpeneneHnbie U HEOTIPEACICHHbBIE BRIPAKEHUS.

14 TlepBbIii 3aMeyaTeNIbHBIN TIPEIeT.

15.Btopoii 3ameuatenbHbld mpenena. OcHoBHbie (opmbel 1-oro u  2-oro
3aMeyaTeNIbHBIX MPE/IEIIOB.

16.HenpepbIBHOCTh PYHKIIMH B TOUKE.

17.0OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIUAX.

18.Touku pa3pbiBa QYHKIIHH U UX KJIACCUPUKALIUS.

19.Tlpupamenue GyHKITHH.

20.1TonsATre Mpou3BOAHON (PYHKIIMHU U €€ TE€OMETPUUECKHUI CMBICTT.

21.Teopema o HenpepbIBHOCTH AuddhepeHIupyeMoit QyHKITUH.

22 IlpaBuna aquddepenimpoBanus GyHKIIAN.

23.11Ipon3BoHas OT CIOKHON (DYHKITHH.

24 Tuddepentman  dyukmuu. OcHOBHBIE Teopembl o0 auddepeHianax.
["'eomerpudeckuii cMbich nuddepennnana.

25.ITonsrTre SKCTPEMYMOB (QYHKITHIA.

26.Teopembl 0 tupepeHIpyeMbIX PYHKIIUSIX.



27.Teopema Jlarpanka 0 KOHEUHbBIX MPUPAIICHUSIX.

28.11paBuno Jlonurans.

29.00mas cxema wuccieaoBaHus (YHKIIMM MW TOCTpoeHHs rpaduka (Ha
KOHKPETHOM TIpUMeEpe).

30.HeobxoquMoe u JOCTAaTOYHOE YCJIOBHS CYIIECTBOBaHUSA (QYHKIHMH 2-X
MEePEMEHHBIX.

31.HaxoxaeHne s3KCTpeMyMOB (PYHKITHH 2-X IEPEMEHHBIX.

32.IlpenenpHBIN aHAIN3 SKOHOMHYECKUX MPOIIECCOB

33.IlpumeneHne TpOU3BOIHBIX B 33/1a4aX ¢ SKOHOMUYECKUM COJEPKaHUEM

34.Ilousitue HEONPEEIECHHOTO MHTErpana. OcCHOBHBIE CBOMCTBa
HEOTPEICNIEHHOTO UHTEerpasa.

35.0cHOBHBIE METO/IbI MHTETPUPOBAHUS HEOTIPEAECTECHHOTO HHTETpaIa.

36.MnTerpupoBanme TPUTOHOMETPUYECKUX (PYHKIIUH.

37.0npenenenHsli  uHTerpain. Teopema Komm 0 cyliecTBOBaHUU
OTIPEJICTICHHOTO0 UHTETpaJIa.

38.'eomeTpruueckuil 1 PU3NUECKUI CMBICI ONPEAEIIEHHOTO UHTErpaa.

39.®opmyna Herotona-Jleibuuiia.

40.0OcHOBHBIE CBOICTBA ONPEICIICHHOIO UHTETpaIa.

41.0OcHOBHBIE METO/Ibl UHTEIPUPOBAHUS ONPEICIIEHHOTO UHTErpaa.

42 Tlpuino>xeHus OmpeeIeHHOTO HHTErpasa.

6. Y4eOHO-MeTOoqMYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne
OcHoOBHas nuTEparypa

1.IlaBmouenko, FO.B. Beicmas Marematuka Uisi TyMaHUTapHBIX
HampaBJeHuil : y4eOHMK u mnpaktukym s By3oB/ HO. B. [laBmrouenko,
H. II. Xaccan, B.W. MuxeeB. — 5-¢ wu3n., nepepad. u npom. — Mocksa :
NznarensctBO FOpaiit, 2024. — 219 c. — (Bwicmee obpazoBanue). — ISBN 978-
5-534-18373-3. — Texkcr : anexTpoHHbIN // OOpazoBarensHas maaTdopma FOpait
[catit]. — URL.: https://urait.ru/bcode/534875

2.Cenpix, U. FO. Bricmias maTematuka AJisi TyMaHUTApHBIX HANPaBIICHUH !
yaeOHuk u mnpaktukym gias  ByzoB/ . O. Cegwix, IO. b. I'peGenniukos,
A. 1O. llleBeneB. — Mocksa : U3natensctBo FOpaiit, 2024. — 443 c. — (Briciee

obOpazoBanue). — ISBN 978-5-534-04161-3. — TekcT : DIEKTPOHHBIN //
OO0pazoBaTenbpHas matdopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/536265

3.JopodeeBa, A.B. Breiciias wMarematuka Uil TYMaHHTapHBIX
HarpaBJICHUH : yueOHUK y1s OakanaBpoB / A. B. Jlopodeea. — 3-e uz ., mepepad.
u gon.— Mocksa: MWzmarenbctBo IOpaiit, 2024. — 400 c. — (Bsicmiee
obOpazoBanue). — ISBN 978-5-9916-2641-5. — Tekct : D2JIEKTpOHHBIN //
OOpazoBaTenbHas miatdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/535164 .


https://urait.ru/bcode/534875
https://urait.ru/bcode/536265
https://urait.ru/bcode/535164

JlononHuTENbHAS IUTEpATypa

1. [llumaues, B.C. [JuddepeHnuanbHoe M HHTErPAJIbHOE MCUUCICHUE !
yueOHUK U mpakTukyM 11 By3oB / B. C. lllunaueB. — MockBa : M3gaTenbcTBO
FOpaiit, 2024. — 212 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-04282-5.
— Texcr : anexTponnsiit // OOpaszoBarensHas miathopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/538769.

2. BBeneHre B BBICIIYIO MaTEMaTHUKY: YYCOHMK W TPAKTUKYyM i BY30B /
M. b. XpunnynoBa [u g1p.]; mox obmeir pemakumet M. b. XpunyHoBoi,
N. N. Lpiranok. — Mocksa : M3narensctBo IOpaiit, 2024. — 478 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-15087-2. — Tekct : 2JIEKTpOHHBIN //
OO6pazoBartenbHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536442.

3. Kpemep, H. IlI. Teopust BEpOATHOCTEN M MaTeMaTH4eCKasl CTATUCTHKA:
y4eOHUK U mpakTukyM juist By3oB / H. III. Kpemep. — 5-e uzn., nepepal. u gomn. —
Mockga : U3natensctBo FOpaiiT, 2024. — 538 ¢. — (Bricmee obpa3oBanue). —
ISBN 978-5-534-10004-4. — Tekct : onektpoHHbI // OOpa3zoBarenbHas
wiatdopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/541918 .

Ilpozpammmnoe obecnevenue u unmepHem-pecypcol.
DICKTPOHHO-OMOIMOTEUHbIe CUCTEMBI - WWW.iprbooks.ru, https://urait.ru

CBo0Oo1HO pacnpocTpansiembie mporpamMmbl Mathematica, MatLab, MathCad.
UHTEepaKTHBHBIN nHCTpyMeHT MathType.
http://www.webmath.ru/poleznoe/formules 6 _1.php
http://www.webmath.ru/poleznoe/formules 6 _9.php
http://www.webmath.ru/poleznoe/formules_6 10.php

7. MarepHaJIbHO-TeXHHYECKOE o0ecneuyeHue TN CIUNINHBI

OCHOBHBIMH BUJAMHU yYEOHBIX 3aHATHH SBISIOTCS JICKIIUW, TIPAKTHUCCKHEC
3aHATHS M CaMOCTOSATENbHAs paboTa CTYACHTOB. TEXHOJOTHS OOyYeHHUS HOCHUT
MIPEUMYIIIECTBEHHO TPAJIUIIMOHHBIN XapakTep C dJIEMEHTAaMU KOMITBIOTEpHU3AIuU B
OCHOBHOM ISl TIPE3EHTAIUH JICKIIMOHHOTO MaTepralia U TeCTUPOBAHUS CTYICHTOB.
MartepuaibHO-TeXHHUECKOe O0ecredeHne AUCITUIUIMHBI — ydeOHas ayJauTopus C
KJIACCUYECKON JOCKOW (TIpH HEOOXOAMMOCTH, HAa HMHTEPAKTHUBHBIC 3aHATHUS C
MPE3EHTAlUSAMHA  WCIOJB3YETCS  ayJUTOPHs, OCHAIEHHas  HEoOXOIUMbBIM
obopyioBaHuEeM (BHICONMPOCKTOP M JIp.) B COOTBETCTBHH ¢ peectpoM MTO),


https://urait.ru/bcode/538769
https://urait.ru/bcode/536442
https://urait.ru/bcode/541918
http://www.iprbooks.ru/

KaOWHET JIsl CAaMOCTOSTEILHON pabOThl CTYI€HTOB, YUTAIBHBIN 31 U OMOJIMOTEKA.
Ha rtectupoBanue (mpu HEOOXOIMMOCTH) - KOMIIBIOTEP, OCHAIIECHHBI TUIIOBBIM
naketoM cucreMHoro u opuctHoro 110, B cooTBeTcTBUU ¢ PeectpoM marepuanbHo-
TEXHUYECKOTo oOecrieueHus: YHuBepcurera ynpasienus "TUCBN".

8. OneHka KOMIETEHIHI 10 U3y4aeMOi JUCIHUITIHHE

JIns OLIEHKM KOMIIETEHTHOCTH PEKOMEHYETCSI HMCHOJIb30BaTh PEUTUHTOBYIO
OLICHKY 3HAHUM, YMEHHI U HAaBBIKOB CTYJICHTA N0 OKOHYAHHUIO U3YyUYECHUS KaXJIOTO
Monayns B coorBerctBUM C [lojmokeHHEM O MOIYIbHO-PEUTUHTOBOM CHUCTEME
opraHuzanud oOpazoBaTenbHOro mpouecc. WroroBas omenka (B 0Oaiax)
CKJaJbIBaeTCsl M3 OallyioB, HaOpaHHBIX MO Kaxaomy Moayno (cemecTpoBas
OIICHKA) U 0aJIoB, HAOpaHHBIX, HEITOCPEJACTBEHHO HA dK3aMeHe (3aueTe).

Pacuer HaOpaHHBIX 0a/IOB MO JAMCIMIUIMHE OCYIIECTBISETCS B CIEAYIOIIEH
IIOCIIEI0BATEIBbHOCTH:
K, +K,+..K,

n

C= x0,6, rme K — xonuuecTtBo 0amwioB Mo MOAYJ0; N — KOJIUYECTBO

MOJTyJIEN
3=Kx04, rae K - konnuecTBo 0aioB Ha HK3aMEHE (3a4eTe);
U =C+3+11,rae Il — noompurensubie 6amwisl (ot 1 10 5).

YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMA M WX OCHOBHBIC NPU3HAKHU

OIOCHHUBAIOTCA 110 CICAYIOIIUM Ta6JII/IIlaMI



Orenka ypoBHS chOpMHUPOBAHHOCTH KommieTeHITnn Y K-1
«CTIOCOBEH OCYIIECTBJISAT TIOUCK, KPUTUYECKUI AHAJIM3 U CUHTE3 UHOOPMALIMA. TIPUMEHSITh CUCTEMHBIIA ITOJIXOJ1 JJIS1 PEILIEHUS

I[TOCTABJIEHHBIX 3A1AY»
Ne n/m YposHu OcHOBHBIE IPU3HAKH YPOBHS HNHcTpyMeHTBI OlleHKH ¢hOPMHPOBAHHOCTH
chopMUpPOBAHHOCTH YPOBHS
KOMIIETEHIINH
1 IMoporoBsrit ypoBeHb (- 3HAeT OCHOBHOW MATEMATHMYECKUH WHCTPYMEHTApui [uisi| MonynbHble CpE3bl 3HAHWKM, YMEHHH |
(ot 60 no 70 GasoB) cOopa, aHanmM3a W cUCTEMaTH3aluu HH(DOpPMAIMM HA YPOBHE| HABBIKOB

3allOMUHaHUA, JlomammHsst KOHTpOJIbHAS paboTa
- YMEET OCYIIECTBISITh IOUCK HWHMOpPMANWUU JUIS PEHICHHS | 3ayeT u HK3aMeH
MIOCTABICHHOW 3a/la4d, ONHUPAsCh Ha ONMHMCAHHBIC ICHUCTBUS,| [[udpoBble WHCTPYMEHTEHI Myquiz w/win
NOJCKA3KM;  JesaeT 1o  o0paslly ¢  HCHOJBb30BAHUEM | [ecture Racing Teacher ams mnposepku
3JIEeMEHTapPHBIX U(PPOBBIX HHCTPYMEHTOB chopmuposanmocTH 3Y Bos.

2 ba3oBblii ypoBeHb - 3HaeT OCHOBHOM MaTeMaTHYECKUW HWHCTPYMEHTapUl st

(Or 71 nmo 85 OGamwios)|cOopa, aHanM3a M CUCTEeMaTH3alMM WHGOPMAlMKU HAa YpPOBHE | MoOayJbHBIN cpe3 3HAHHM, YMCHUI, HABBIKOB
BOCIIPOU3BEJCHHUS M IIPUMEHEHUS MHCTPYMEHTAapusi B paHee | JloMamHss KOHTPOIbHAs paboTa
PacCMOTPEHHBIX THUIIOBBIX CUTYaLIUSIX 3aueT U IK3aMeH
- yMeeT OCYUIECTBIATh MOMUCK uHpopMaimu s pemenus | Lludpossre MHCTPYMCHTEL myquiz u/um
NMOCTABIGHHON  3aaun  Ha  ypoBHe  3amoMuHamus, | -ecture Racing Teacher ans nposepku
chopmupoBanaoct 3YBos.

BOCIIPOM3BE/ICHUS, TpPUMEHseT HWHpOpMalUi0 B  paHee
pPAacCMOTPEHHBIX THUMOBBIX CHTYalMSIX C HMCIOJb30BaHUEM
M (PPOBBIX UHCTPYMEHTOB
- YMeeT NpuMeHSATh CUCTEMHBIN MMOXOJ IPH PEIICHUH 33]1a4

3 Iosbimennslii yposenb (Ot 86|- 3HaeT OCHOBHOM MaTeMaTHYECKUW WHCTPYMEHTapuil [yisi | MoayabHBIA Cpe3 3HAHUI, yMEHUI, HABBIKOB

1o 100 GamnsoB)

nouicka, coOopa, KpUTUYECKOTO aHAIM3a U CUHTEe3a MH(POpMAIIN
MIPH PEIICHUH 3a/1a4

- yM€eT MPUMEHSTh MPUOOPETEHHBIE MaTeMaTHIECKHE 3HAHUS U
YMEHUS B HECTAH/IAPTHBIX CUTYAIUAX

- yMEeTh TPHUMEHSATH METONBI s 00pabOTKH pe3yabTaTOB

U3MEPEHMM, aHAIM3UPOBaTh W HHTEPIPETHPOBATH HX C

UCIIOJIb30BaHUEM LHU(POBBIX WHCTPYMEHTOB, YMEET NMPUMEHSThH
CHUCTEMHBIN NIOXO/ IPY PELICHNUH 3a1a4

JloMaIiHsisi KOHTPOJIbHAs paboTa
3a4yeT U 3K3aMeH

Hudpossie
Lecture Racing Teacher

myquiz  w/un

JUIsL

WHCTPYMEHTHI
MIPOBEPKH
chopmupoBanHocTy 3YBoB.




IIpunoxenue 1
METOJNUYECKHUE PEKOMEHIALIUHA JJISA OBYUYAIOIIIUXCSA

ITO OCBOEHMIO JUCHUITJIMHBI

CryaeHTam Ha MEpBOM 3aHATHM HEOOXOJUMO O3HAKOMUThCA ¢ Paboueit
IpOrpaMMOil HUCUMIUIMHBI, TJ€ MPOMUCAHBl LEIH, 33Ja4yd U TPYAOEMKOCTh
muctumuivHel. [lepea HavyamoMm M3ydeHUs MUCHUIUIMHBI HEOOXOIUMO TOBTOPUTH
yueOHBI MaTepuaj, HM3y4daeMblii B MIKOJIBHOM Kypce anredpbl U TeOMETpHH,
KOTOpBIE JAIOT OCHOBY I M3Y4YCHMsI TUCIUIUIMHBI Bricias mareMaTtuka.

Ha mepBoM 3aHSTHH NPOBOAMTCS BXOJHOE TECTHPOBAHUE CTYACHTOB, JJIS
OTIpEJICICHHUs] YPOBHSI MAaTEMaTUYECKON MOJTOTOBKM OOYYarOIIMXCs, MOCIE Yero,
BO3MOYKHA KOPPEKTUPOBKA Ipoliecca 00y4eHuUs: B COOTBETCTBUU C OOLITUM YPOBHEM
NOJIFOTOBKU CTYJEeHTOB. Ilo pe3ynbraTaM BXOAHOIO TECTUPOBAHUS OPraHU3YKOTCS
IpyNnbl TMOATATMBAaHUS IO MAaTeMAaTUYECKOM MOJIrOTOBKE, JUIsl YCTpaHEHUS
npoOesioB IIKOJBHOM MporpaMMmbl M TOHATHSA KadecTBa 00pa30BaTENIbLHOTO
nporecca.

3areM HEOOXOIUMO O3HAKOMHTHCA C MOPSAIKOM H3YUEHHUsS JUCIHUIUINHBL, T.€.
MOJIYJIbHO-TEMAaTUYECKUM TUJIAHOM W TIOSACHUTENBHON 3amUCKOM € yKa3zaHUEM
3TarnoB (OPMUPOBAHUS 3asIBJICHHBIX KOMITETCHITH.

W, HakoHeI, 03HAKOMHUTHCS C MOPSIKOM OIICHUBAHUSI PE3YyIbTaTOB OOYUCHHUS,
JUIS 4Yero HeoOXOauMO W3Y4YUTh CIEAylomue TOoKyMeHThl: llomoskenue o
MOZYJIBHO-PEUTUHIOBOM CHCTEME OLICHMBAaHMS W [IpyMHOMIIBI OLIEHKH YpOBHSA
3HAaHUN, YMEHUHN U HaBBIKOB (XapaKTEpPUCTUKA OTBETA).

CTyneHT  [OJDKEH  BHUMATENbHO  W3Y4YUTh  IE€PEYEHb  OCHOBHOM
(IOMOJIHUTENIFHOM) JUTEpaTypsl U paboTaTh ¢ HEW dYepe3 JUYHBIA KaOWHET
AJIEKTPOHHOM OMOTMOTEKH, B COOTBETCTBHH CO CChUIKAMH B paboyeil mporpamme.

Jist momoTBopHON UM 3Gh(EKTUBHON pabOThl CTYACHTY HEOOXOJIMMO Ha

3JIEKTPOHHOE YCTPOWCTBO CKauaTh IU(POBBIC NMpHIOKEHHs Myquiz u Lecture
Racing Teacher nns mnpoxoxaeHuss mnpoBepku chopmupoBaHHoctd 3YBoB.
JlaHHBIE WHCTPYMEHTHI OYyAyT HCIOJIb30BaHBI HA TMPAKTUYECKHX B3aHITHAX U
3¢ HEKTUBHBI TSI CAMOKOHTPOJIA. JIjisi aBTOMaTH3aMK TPYAOEMKUX BBIYMCICHUN
UCIOJB30BaTh mporpamMMbl  Mathematica, MatLab, MathCad, a Taxxke
UCTIOIb30BaTh ~ MHTCPAKTUBHBIA ~ MHCTpymMeHT MathType nmnpu  co3manum
MaTteMathyeckux ¢Gopmyn I pacu€ToB. boisbllioe BHUMaHUE —yIEISETCS
pEIICHHIO 33/1a4 METOJIaMU, OCHOBAaHHBIMHA Ha M3JI0KEHHOUW Teopuu. Kpome Toro,
CTYJIEHTaM JIJI1 CaMOCTOSITCIBHOW pabOThl TpEaaracTcsi W3YYHTh OTICIbHBIC
TEMBI, YIIPAKHEHUS M 33J1a4¥, PEIICHHE KOTOPBIX HEOOXOUMO ISl PUOOpETECHUS
KOMITCTCHIIMM, a TII0TOM TMPONTH CaMOKOHTPOJb C IOMOIIBIO ITHU(GPOBBIX
npuIoKeHuid Myquiz.ru w/umm Lecture Racing Teacher.

OCHOBHBIMHM BHJAMH YYEOHBIX 3aHSATUN JJIA CTYJCHTOB IO JTAHHOMY KYypCy
y4eOHOW  AWCIUIUIMHBI ~ SBISIOTCS:  JICKIIUM, TPAKTUYECKUE 3aHATUS W
camocTosATeNnbHas pabotra cryaeHToB. CamocTosiTenbHas paboTa CTYJEHTOB



SBJISIETCSI COCTABHOM YacCThIO MX yueOHOI paboThl M UMEET LEJIbI0 3aKPEIUIeHUE U
yrayOJeHue MOMYyYEHHBIX 3HaHWM, YMEHMM M HaBBIKOB, IOMCK W MPUOOpETEHUE
HOBBIX 3HAHUM.

CamocrosiTenbHass paboTa CTYIEHTOB BKJIIOYaeT B ce0S  OCBOCHHUE
TEOPETUYECKOr0 MaTepuajia Ha OCHOBE JICKIWW, OCHOBHOW W JIONOJHUTEIbHOU
JUTEPATYPHI; TOATOTOBKY K CEMHHAPCKUM 3aHATHSM B WHIUBUIYAJHHOM H
TPYIIIOBOM peXuMe. PEKOMEHIalnu 0 CaMOCTOSATEILHON paboTe C TOUKH 3PCHUS
UCIIOJIb30BAHUSL JIUTEPATypbl, BPEMEHH, TJIYyOHMHBI TMPOPAOOTKH TEMBI, KaKue
M (POBbIE UHCTPYMEHTHI U IPOrpPaMMbl MCIIOIB30BATh JIJIi CAMOKOHTPOJIS CBOUX
YMEHUW M HABBIKOB M [p., a TaKXKe€ KOHTPOJb 3a CaMOCTOSITEJIBLHOW padoTO
CTYJIEHTa OCYIIECTBIISICTCS BO BPEMSI CEMUHAPCKUX 3aHSITHM.

[leapto mpemomaBaTensi SIBISETCS CTHUMYJIMPOBAHHE CaMOCTOSITEIBHOTO,
yrayOn€HHOTO W3Y4YeHHWs Marepuajga Kypca, XOpOIo CTPYKTypUPOBAHHOE,
MOCJICIOBATEIHFHOE M3JI0KCHUE TCOPUH Ha JISKIUAX, OTPA00TKA HABBIKOB PEIICHUS
3alad ¥ CHCTEMHOTO aHaju3a CUTyallMii Ha CEeMHHAPCKUX 3aHATHSAX, KOHTPOJb
3HAHWUM CTYJCHTOB.

[Ipy moAroToBKE K CEMHUHAPCKUM 3aHSATHSIM M BBITIOJIHEHUH KOHTPOJIBHBIX
3aJlaHUl CTYJEHTaM CJIelyeT HCIO0JIb30BaTh JUTEPATypy M3 MPUBEIACHHOIO B
JAHHOM TIporpaMMe CIHCKa, a TakKKe pPYKOBOJCTBOBATHCS YKa3aHUSAMH W
PEKOMEHIAITUSMH TIPETI01aBaTEeIs.

[lepen KaXIbIM CEMHUHApPCKUM  3aHITHEM CTYACHT HW3ydaeT IUIaH
MPAKTUYECKOTO 3aHATHSA, 3HAKOMHUTCS CO CIUCKOM JIMTEPATypbl W JOMAITHUM
3aJIaHUEM.

CTyneHTy peKOMEHIyeTCsl CIEMyIoas cXxema MOATOTOBKU K MPAKTHYECKUM
3aHSATHUSM U BBITIOJHEHUIO IOMAITHUX 3a/IaHUIA:

- MpopadboTaTh KOHCIEKT JEKIIU,

- MpoaHAIM3UPOBATh OCHOBHYIO W JIOMOJHHUTEIBHYIO JIUTEPATYpY,
PEKOMEHAOBAHHYIO 110 U3ydYaeMoMy pazaeny (MOIyIo);

- pa3zoOpaTh pelieHus TUMIOBBIX 3a/ay;

- peumuTh 3aJlaHHbIe JOMAIIHWE 3aJaHus W TPOUTH CAMOKOHTPOJIbL C
npUMEHEHHEM IM(POBBIX HHCTPYMEHTOB MYy(quiz u/uiu Lecture Racing Teacher;

- TIPU 3aTPYAHEHUSIX C(HOPMYIUPOBATH BOMPOCH K MIPETOIaBATEITIO.

B kOHIIE Ka)XI0T0 MPAKTUYECKOTO 3aHATUSA CTYACHTHI MOJIYYAIOT «JIOMAIIHEE
3aaHue» IS 3aKpEIUICHHUs MPOWIEHHOTro Marepuana. JlomamHue 3agaHus
HEOOXOJIMMO BBINOJHATh K KaXJAOMY MpaKTHYECKOMY 3aHATHIO. CIoXHBIE
BOIPOCHI W 3aJa4yd MOXKHO BBIHECTH Ha OOCYXJCHHUE Ha MPaKTUKYy WIM Ha
WHJMBUAYaJIbHbIC KOHCYIbTalluU. KOHTpOIbHBIE Pa0OTHI COCTOSAT W3 BOINPOCOB U
3a7a4, aHAJOTMYHBIM 3aJauaM jJoMainHux 3aganuii. OHu onenusBaroTca 1mo 100
OaIbHOM cucTeMe B cOOTBeTCTBUM € [lonoxeHneM O MOJyJIbHO-PEHTHHTOBOM
CUCTEME OpTaHMU3aIuu YIeOHOTO Tpollecca M OIEHKU yCTIEBAEMOCTH CTY/ICHTOB,
BBITIOJIHSIOTCSL B Y4EOHBIC Yachl TI0 PACHHCAHUIO B BUJEC MUCHbMEHHOTO PEIICHUS



WHIUBHIyaJbHBIX KOHTPOJIBHBIX 3aJaHuii. Bhllle Mo pasjgenam IpPUBOIHINCH
PUMEPHBIC BAPUAHTHI KOHTPOJIBHBIX 3a1aHHH.

Jlnst Gojiee TIyOOKOTO OCBOEHHS JMCIHUILIMHBI CTYJACHTaM PEKOMEHIYeTCs
OoJIbIlIe pemiaTh 3aa4 U3 6a30BOr0 y4eOHOIr0 MOCOOHS M 3aJaYHUKa C TECTAMH M3
CIIMCKA OCHOBHOM JIUTEPATyphl, a TaK K€ HUCIOJIb30BaTh MU(POBBIC MPUIOKECHHS
myquiz.ru u Lecture Racing Teacher s caMOKOHTPOJISI.
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1. HACIIOPT ®OHJIA OHEHOYHbBIX CPEACTB

dopMbI YK-1
KOHTPOJISA
opMHpyeMble YK-1.1 YK-1.2.
OMIIETEeHIMU W HUX
HHIUKATOPHI

DopMbI TEKYLIET0 KOHTPOJIS
JlomariHsst KOHTpOJIbHAs paboTa 3.3V.3B.3 v.7
MopyneHbIld Cpe3 3HAaHUW, YMEHMH,
HaABBIKOB (KOHTPOJIbHAS paboTa) 3.3V.3B.3

v.7

®opMBbI IPOMEKYTOUYHOTO KOHTPOJIA
3a4er 3.3V.3B3 v.7
IK3aMEH 3.3V.3B3 v.7

3- 3HaHus, Y- yMeHusd, B- Bnagenus

2. Hanosnenue ()oHIa OLIEHOYHBIX CPeACTB M0 (POPMaM KOHTPOJIA.

2.1DoH OLIEHOYHBIX CPEACTB U HIKAJIA OLeHMBAHMS JJI5l TEKYIIEro
KOHTPOJISA

2.1.1. lomaHsisi KOHTPOJIbLHAas padoTa

KontponrHas paboTa HMCHOJB3YEeTCS ISl TEKYIIEro KOHTPOJS YMEHUH U
HaBBIKOB CTyIeHTOB. [locne mpoxokAeHusT Kaxaoro MOAYJS CTYICHTHI
BBITIOJTHSIOT JIOMAIIHIOIO KOHTPOJBHYIO paboTy MO pazaenaM JUCHUIUIMHBL
Jluneitnass  anrebpa,  AHanmuthueckas  reomerpus, JuddepenunanbHoe
vcuucienue, MarerpaipHOe UCUYUCIICHUE. B 11e/Is1X OCBOEHUS YMEHUN U HABBIKOB
M0 JUCHUIUIMHE IS HAMMCaHWUS KOHTPOJIBHON pabOThl CTYIEHTHI JOMa M Ha
MPaKTHYECKUX  3aHATHUAX  OTPaOaThIBAlOT HABBIKM TEXHUKH  BBIYMCIICHUS
OTIpeJIeUTENICH, TPENeoB, MPOU3BOIHBIX, WHTETPAIOB (PYHKIMHM W T.I., B
COOTBETCTBHHM C pa3feidaMd 110 KOTOPBIM THIIETCS KOHTpPOJbHAs padoTa.
Kaxxomy CTyIeHTy BBIJAETCS WHIWBUAYATbHBIA BapHaHT KOHTPOJILHOW pabOTHI.
KontponwHas pabota odopmiseTcss B OTACIBHOM TEeTpajke U  CHaeTcs
npenojasarento. OuenuBaerca B coorBerctBUM ¢ [lonoxkenuem o MPC
YHUBEPCUTETA.

TunoBoil BApMaHT KOHTPOJILHOM PadoTHI 10 JIMHEHHOM ajredpe



1.Yemy paBeH ompenenuTeNb, €CIU y HEro JBE CTPOKH MPOIOPLIUOHATHHBI?

YTto Ha3BIBAIOT «MHHOPOM>» JJICMCHTA ManI/IHBI?

2. BBIYHACIHUTD ONIPEAECTUTEIb

4

P B~ W DN

3
4
1
2

A W N P
w N

3.11epeMHOXUTH U CIIOKUTH MATPHUILIBI, €CIIU ITO BO3MOKHO

1 -1
0 3 (2 1 - j
2 -1 - -1 3 3

4. PemuuTh MaTpUYHOE YPABHEHHE

1 2 -3 1 -3 0
3 2 -4 10 2 7
2 -1 0 )4y _10 7 8

5.Pemmmte cucremy ypaBHEHHM MeTonoM [aycca

2X1+ x2+x3=2
X1+ 3x2+x3=5
X1+ x2+ 5x3=-7

2x1+ 3x2-3x3=14
6. Ilpenmpusitue OOIIECTBEHHOTO MHUTAHMS TPOU3BOAMUT 3 BHJA MPOMYKIIHUH,
UCIIONIBb3Ysl 2 BUAA pecypcoB. Hopma 3aTpar i-ro Buaa Ha MPOU3BOJICTBO j-TO THIIA
3a/laHa MAaTpUIlel 3aTpaT A, BBIIYCK MNPOAYKLIHMH 3a KBapTal — maTpuuend X,
CTOMMOCTh €JWHUIIBI KaXKJOro BHUIA pecypcoB 3amaHa matpuuei P. Haiitu: a)
MaTpuily S — MOJIHBIX 3aTpaT PECypcoOB Kaxaoro Buaa; 0) maTpuiyy Q — MmojHyo

20
311
A= X =10 [,P=(1 3)
2 11
10

CTOMMOCTL BCEX 3aTPauYCHHLBIX PECYPCOB, €CJINU

TunoBoii BApMAHT KOHTPOJIbHOM PadOTHI 110 AHAJIUTHYECKON reOMeTPUH



1.Haitftu ypaBHEHHE TIPSMON, OTCEKAIOIIeH IO OcCH oy OTPE30K = 5 |

HaKJIOHEHHOH K ocu OX mox yriom 1350.

2. Hamwmcarb ypaBHEHUE IPSIMOM B OTpe3Kax U HAYEPTUTD €€: 4x-2y+3=0

3. Haiftu ypaBHeHHE NpsMOM, Mpoxojsiied yepes T. (2, -3) mapajuieabHO
npsiMoi, coeaunsoniei Touku (1,2) u (-1, -5).
X—-y+3=0

4. Yepe3 TOUKY IEPECEUCHHS IPSMBIX 2x+3y-11=0

SXx—4y+17=0

IIPOBECTH TPSMYIO

napauIeTbHYIO MPSMO
5. JHanwsl BepmmHbl TpeyroiabHuka A(2,1), B(0,7) C (-4,-1). 3anucatb
ypaBHEHHE MEMAHbI, OMYIEHHOW U3 BEPIIHHBI A.

6. Paznenmuts otpe3ok AB Toukoid M B OTHOHIEHHH A=5 1. A(12) 1.B
(4,5). Haiitu koopauHatsl T.M.
7. Omnpenenutb  KOOPAWHATBI  IEHTpA M pPaJdyC  OKPYXKHOCTH:

X +y°—4x+2y+1=0

8. CocTaBUTh ypaBHEHHE OJJUIMAIICA, 3HAs YTO Majas IOoIyoch = 2, a
pPacCTOSIHME MEXy (POKycamu paBHO 6.

9. CocTaBUTh ypaBHEHHE TUIIEPOOIIbL, 3HAsI UYTO PACCTOSHHUE MEXKIY (POKycamu
=14, a mexnay BepmmHamu =12.

10. ITapabona cuMMeTpHYHA OTHOCHTENBHO ocu OX | mpoxomur uepes T. (2, -
4), BepiuHa B HaYaJie KOOPAUHAT. 3anucaTh YpaBHEHHUE MapadoIIbI.

TunoBoi BApMaHT KOHTPOJLHOMH padoThI 0 AU depeHuaIbHOMY
HUCUYHUCJICHUIO

1. Beruucants npenensl pyHKIUI

3P —x2 +x ) X2 —X—6
lim lim

a) X x> -2 ,6) x>32x% +x-21

2 f—
lim 2, SX
B) *>1  X“—x  p)x-oarcsin3x
lim (x + 2)[In(2x —3) —In(2x +1)]

21) X—>+00

2. Haiitu npou3BoHbIC OT QYHKITUNA:

_ 1+sin2x

a) y:3\/X+\/§’6) y_1—sin2x’



2
_ parctg©x
B y=5 .

3. Haiitu HauOosbIiee U HauMeHbIee 3HaueHue GyHKIuu y = f(X) Ha oTpeske
[a,b].
f(x):x3 —-12x+7,a=0,b=3

4. YCTaHOBUTD SIBIIETCA JIU JIaHHAs (DYHKIUS HEMPEPHIBHON WM pa3pbIBHOM
JUISL KaKJIOTO W3 JaHHBIX 3HaueHW X. B cimydae paspbiBa (QyHKIMH HaWTH

OIHOCTOPOHHMUEC IIPCACIIbI U CACIIATh CXEMaTHUYCCKHUI YCPTCIK.
1

y=7a,x1=1,x2 =4

5.. Haiftu ipeienbHY0 BRIPYUKY JUTst PyHKIHH R(X) =50x% —2x° (Vx +1).

6. Cipoc Ha HEKOTOPBIN TOBAP 3aBUCHUT OT IICHBI P CIACAYIONIAM 00pa3oM:

D(p) = 10 1 Haiitu ckopocTh u3mMeHeHus cripoca, eciau neHa p=100.
Jp 4

7. Halitu 3nacTHYHOCTh (YHKLIHHU CIIPOCA MPEATPUATHS OOLIECTBEHHOTO MTUTAHUS
3p+4x=120 B Toukax p=15 u p=20.

HpI/I KaKMX 3HAQUYCHUSX P CIIPOC SABJISICTCS 3JIACTUYHBIM?

TunoBoit BApUAHT KOHTPOJILHOM Pad0THI 10 HHTErPAJIbHOMY

HCYUCIICHUIO
J’(3x+§/__1)dx _[ xzdx I
1. Koo g T g In (x-3) dx ;
_oxdx [ +—2 J
5, T 5. P g et g | X In(7 —x) dx ;

J‘de
8 (x=3)x+1)

Brerauciauth OIIPCACIICHHBIC MHTCTPAJIbI:

T 34,4 2
9. Isinz gdx 10. I 2X 25X al 3dx
-7 2 x“ -1

11. Beruncnutsb miomap GUrypsl, OorpaHMueHHON JTUHUAME Y=2X-x?; Y=0; X=3.
12. ®yukuus npeaeabHbIX U3IEPKEK UMEET BU/L: C'(x) =50+0,02x.
Haiitu ¢yHKIMIO M3IEpKeEK, eclu PUKCUPOBAHHBIE U3JIEPKKU COCTABIISIOT
2500 py©. B MecHiI.
13. ®yHKIMS NPEAETHLHOr0 J0X0/1a HEKOTOPOro MPEANpUsTHS WMEET BUJ:

R'(x)=20-0,02x  Hajiry yrkmo noxona. Kakoso ypaBHeHue crpoca?



14. Pacmpezenenue 10Xo0/la B HEKOTOPOM CTpaHE OIpenaessercs KpUBOM

_ 2

Jlopenua: y=0,87x"+0,13x Kakyto yacTts noxona nonydaror 8% Hambojgee HU3KO
ormaynBaeMoro HaceneHusi? Ilocuutarb Kod(PGUIMEHT HEPABHOMEPHOCTH
pacnpeiesieHus: COBOKYITHOTO JI0XO/a.

Kpurtepuu onneHuBaHus J0MAIHEH KOHTPOJbLHOM PadoThI

Pe3ynbTaT BBINMOJHEHUS] KOHTPOJIBHOM PabOThI CTYJICHTOM OIICHHWBAETCS B
oatax. OreHKka MUCBMEHHOIO OTBETAa CTYACHTA MO pe3yjibTaTaM KOHTPOJILHOMN
pabotel mpomsBoautcs 1o 100 OammpHOM cucteMe. Kaxnoe wu3 3amaHuii
OIICHUBAETCS B PaBHBIX JIOJAX, UCXOJ M3 MX KojinuecTBa. TO eCTh, €ClIU BCETo
IITh 3aJaHuii, TO OHU oleHuBaroTca no 20 Gamios, ecau 10 3amanwmii, To o 10
OoayuoB. Ecnmu MeTroauka W TeXHUWKA BBIYMCICHUS BEpHbIE, a JIOMYyIeHa
TEXHUYECKasl OIIMOKA B pacueTax, TO CHIXKAeTCs 1Mo 2-3 0asuia ¢ Kaxao0ro 3a/1aHusl.

PaboTa He 3auuThiBaeTcsi BooOwIe (ctaBuTcs 0 OaIOB), €CJIM MPUBEIACHBI
TOJIBKO KOHEYHBIC OTBETHI (@K€ €CIIM OHU MpaBWIIbHBIC), 0€3 XOJa PEIICHUS U
pacy€ToB.

2.1.2.Mony/ibHBII cpe3 3HAHWI, yMeHHI U HABBIKOB

[Tocne npox0KAEHUA KaKI0TO MOAYJIS CTYACHTHI BBIIIOJIHSAIOT ayIUTOPHYIO
KOHTPOJIbHYI0 paboTy 1o pa3fenaMm JucuuiuinHbl:  JIuHeiiHas — anreOpa,
AHnanutnyeckas reometpus, JuddepenuunanbHoe wucuucnenue, MHTerpanbHOe
yucuucieHue. JlaHHasi KOHTpOJbHas padoTa aHAJIOTMYHA JOMAIIHEW KOHTPOJIbHOU
paboTe, TOJBKO elle MIpoBepsieT CHOPMUPOBAHHOCTH 3HAHUM, T.€. COACPKUT
IIOMHAMO TMPAKTUYECKUX 3aJaHUN €II€ OOWH TEOPETUYECKUH BOIIPOC IO TEME
paznena. Bpems BeimosHeHuss — ojgHa mnapa (2 uaca). CryneHt, He
MPUCYTCTBYIOIIMIA HA 3aHATUH, 00s13aH HANMCATh JaHHBIM Moayiib B CBOOOJHOE OT
3aHATUNA BpEMs, IO COIMVIACOBAHHOCTHU C mpenogasareneM. CTylIeHT, HE CHaBIUUN
XOTs1 Obl OJIMH M3 MOJYJIEM MO paszjernam, He JOMyCKaeTcs K clade 3ayera WU
DK3aM€EHa I10 JJaHHOW JTUCIUIUINHE.

Hcnonb3zoBanue nudpoBbIX MporpamMm Npu MoAyJasHOM cpese 3Y Bos.

Yacte monyns no JluneiitHoi anreOpe m Heomnpeaen€HHbIM HHTErpajnaMm
NPOBOIUTCS B MUGPOBBIX MpHIoKeHUsIXx Myquiz u Lecture Racing Teacher (1o
otaenbHbIM TeMmaM). CTyIOeHTBl 3apaHee CKauyMBalOT Ha CBOU IUQPPOBBIC
yCcTpoicTBa Ba mpuioxeHuss Myquiz u Lecture Racing Teacher, npenogaBarenb
3apaHee COCTAaBIKIET IO TEMaM MOJYJS 3aJaHHUe, JA€T CChUIKY CTyIEHTaM U
npoBepseT CHOPMUPOBAHHOCTH OTAENbHBIX YacTel KOMMETEHIMU. Pe3ynbrarhbl
OLICHMBAHUS  CPE30B  aBTOMATMYECKM  0OpabaThIBalOTCS B MPOLEHTHOM
COOTHOILIEHHUH Cpa3y ke OH-JIAWH B MMPOTPAMME U COIOCTABIIIOTCA B MPOLEHTHOM
COOTHOLIEHUH C KPUTEPUSAMH, YKA3aHHBIMM HM)KE MO MOIYJIBHOMY Cpe3y B
COOTBETCTBUM ¢ Tabnuukoi [lonoxkeHuss O MOIyJIbHO-PEUTUHIOBOM OLIEHKE



YCIIEBACMOCTH CTYACHTOB.

Kputepuu onieHUBaHUA MOIYJIbHOIO cpe3a

Pe3ynbTar BBIMONHEHUS KOHTPOJIBHOW pabOTHI CTYIECHTOM OIICHHUBAETCS B
Oamnax. OneHka MUCBMEHHOTO OTBETa CTYJIEHTa MO pe3yJibTaTaM KOHTPOJILHOM
paboter mpomsBogutTcs mo 100 OammeHOW cucTteme. Ecnm 3amaHus pelieHBI
MIOJTHOCTBIO U OTBET BEPHBIN, TO 3a TEpPBbIC TPH 3a7aHus cTaBUTCS 1o 10 6amios,
3a YeTBEPTOE W MATOE 3ajaHue crtaBuTca mo 20 0aiioB, W 3a IMIECTOC 3aJaHHe
ctaBuThcs 30 G6amioB. MToroBeiil 6amn cHmkaeTcs Ha 1-3 Gamia, eciu BIOpaH He
ONITUMAJBHBINA XOJ PEIICHUs, CHIDKEHUE MTOTOBOTO Oasia JOMycKaeTcsl Tak JKe,
€CId CTYyJeHT HE [OBEeJI OTBET J0 KOHIA (HE COKpaTWi, HE CBEpHYI
MaTeMaTHYECKOE BBIPAKECHUE U T.11.).

PabGora He 3aunThiBaeTcs BooOIIe (cTaBuTcs O OanaoB), €CiIM MPUBEICHBI
TOJIKO KOHEYHBIE OTBETHI (JJaKe €ClIi OHW TpaBWIbHBIC), 0€3 X0jJa pelieHus U
pacyeToB.

Pesynprar bann

CTyneHT JOTMYHO M TMOCJEA0BATEIbHO OTBEYAET HA TEOPETHUUECKUI
Borpoc. [laet pa3BepHYThI OTBET C MPAKTUYECKUMU Hpumepamu. Bce 100-86
MPAaKTUYECKUE 3aJlaHMsl pelieHbl BEpHO. MoryT OBITh HETOYHOCTH B

KOHCYHOM IIPHUBCACHHOM OTBCTC IIPAKTUUCCKUX 3aHaHHﬁ.

CTymeHT  JOEeMOHCTPHpPYET  YacTHYHOEC  IMOHUMAaHHUE CyTH
TEOPETUYECKOr0 BOIPOCa, MPUBECTU MPUMEPHI IO TEOPETHUYECKOMY
BOINIPOCY HE MOXeT. B pelieHun npakTUyecKkux 3aJaHuil nomymieHsl| 85-71
omnbku. He pacrnucanbl popMyIibl, 0 KOTOPHIM MPUBEICHBI PEIICHUS
3amad.

Teopernueckuii BOMPOC HE OCBEIIEH, TONYIIEHO MHOXECTBO OMIMOOK 20-60

B PCHICHHUHU IMPAKTHYCCKUX SaﬂaHHﬁ, BBIYHCJICHUSA HE BEPHLIC.

CTyeHT OeMOHCTPHUpPYET HEMOHMMAaHHME TEOPETHUYECKOTO BOIPOCa,
OTBEYAaeT C HaduuMeM TrpyOsix omubok b0 He oTBeyaeT Ha| MeHee
TeopeTHYecKuii Borpoc BooOme. [IpakTudeckue 3aaHusi peIICHBI HE 60
BEPHO.

[IpuBeneHbI TOJIBKO KOHEUHBIE OTBETHI (JJaXe €CJIM MpaBUJIbHbBIE), 03
X0J/1a pELICHUS

2.2 @®oHJ OLIEHOYHBIX CPpEeACTB M LIKAJIa OHCHUBAHUSA JIJIA
INPOMEKYTOIHOI'0 KOHTPOJIA

2.2.1 ®oHJ OlIEHOYHBIX CPEICTB /JI51 NPOBEPKHU 3HAHUI/YMeHM i
IIpuMepHBbIe BONPOCHI 1JIs1 OATOTOBKH K 3a4eTy 1 cemecTp




1. Ompenenutenu u ux cBoicTBa. I[loHsATME MHMHOpa U anreOpanvecKkoro
JOTIOJIHEHUSI.

2. PemieHune cucteM TpeX YypaBHEHHH C TpeMsi HEU3BECTHBIMH METOJOM

Kpamepa.

Matpu1ibl ¥ X pa3HOBUAHOCTU. AnreOpa MaTpHil.

OcCHOBHBIE CBOWCTBA OIlEpaliii HaJl MAaTPULIAMH.

DOneMeHTapHbIe  TmpeobOpa3oBanus matpui. [loHATHE KaHOHHMYECKOM

MaTpPHILIBL.

Hesripoxnennbsie Matpunbl. [loHsATHE TPUCOEINHEHHOW MaTPULIBL.

Panr matpunpl, ero cBomctsa. PaHr KaHOHMYECKOW MaTPUILBI.

8. Cuctema nMHEHHBIX anreOpanyecKkux ypaBHeHHH. Marpuunas Qopma
cucreMmbl. [loHATHME  paclIMpEeHHOM  MATpPHIBL,  ONPEACICHHOM U
HEOIPEICIICHHOM, a TaK K€ COBMECTHON U HECOBMECTHOM CUCTEMBI.

9. Teopema Kponekepa-Kamnennu.

10. PemieHue HEBBIPOXKIEHHBIX JIMHEHHBIX CUCTEM MaTPUUYHBIM CIIOCOOOM.

11. Pemrenue cucteM JUMHEHHBIX ypaBHEHHM MeTo10M ["aycca.

12. Cucrempl TMHEMHBIX OHOPOIHBIX YPABHEHUM.

13. TlonsATHe cKaIsIpHON U BEKTOPHOU BeIU4MUHBI. OpT BEKTOpA.

14. JluHeliHble oniepaluy HaJl BEKTOPAMHU.

15. Pa3noxkeHue BekTOpa IO OpTaM KOOPAMHATHBIX oOced. BripaxeHue
CKaJIIPHOTO MPOMU3BENCHUS YepPE3 KOOPAUHATHI.

16. Ilomstne N-mMepHOrO BEKTOpa H BEKTOPHOTO IPOCTPAHCTBA, €TO
pa3MepHOCTH U Oa3uca.

17. JluneitHas 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOPOB. CBOMCTBAa BEKTOPOB
JIMHEWHOTO MPOCTPAHCTBA.

18. Jluneitinsie onepaTopbl. COOCTBEHHBIC 3HAUYCHUS U COOCTBEHHBIC BEKTOPHI
JIMHEWHOTO OIeparTopa.

19. OcHoBHbIE MPUIIOKEHUSI METO/Aa KOOPJAMHAT Ha IJIOCKOCTH. JlekapToBa u
NOJISIpHAsl CUCTEMA KOOPIUHAT.

20. VYpaBHeHME JMHMU Ha MJIOCKOCTU. HaXokeHue TOUKH MepeceueHust IByX
auHui. OO111ee ypaBHEHUE MPSIMOM.

21. VYpaBHeHHE NPSIMOU C YIIIOBBIM KOIDPHUITUESHTOM.

22. VYpaBHeHHE TpPSIMOH, MPOXOJANICH dYepe3 MaHHYI0 TOYKY B JTaHHOM
HaIlpaBJICHUU.

23. YpaBHEHHE MPSIMOM, IPOXOAIIEH Yepe3 ABE TOUKH.

24. YpaBHEHHE MPSIMOI B OTpE3Kax.

25. Yron Mexay JByMS TpSIMBIMA W YCJOBHS TMapajlieNbHOCTH |
NEPHEHAUKYJIAPHOCTH IBYX MPSIMBIX.

26. PaccTostHME OT TOYKH 10 IPSIMOM.

27. llonstne m oOuiee ypaBHEHHE KPHUBBIX BTOporo mnopsaka. [Ipusectu
IPUMEDBI.

28. Kanonuueckoe ypaBHEHHE OKPY>KHOCTH U €€ CBOMCTBA.

29. Kanonmueckoe ypaBHEHHE »dJumnca U ero cBoictBa. [lonsTHe
HKCLEHTpUCUTETA U (DOKATIBLHOTO paanyca 3JUIUIICA.

30. Kanonmueckoe ypaBHeHUE rumepboasl U ee cBoiicTtBa. [lonsarue
HKCLIEHTPUCUTETA, (OKATBHOTO paguyca U aCUMIOTOT TUIEepOOJIbI.
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31. Kanonmveckoe ypaBHeHHWE Tapaboinsl © ee cBoiicTBa. [loHsTHE
IKCIIEHTPUCUTETA B (POKATLHOTO pajyca mapadoIIbl.

32. KowmmekcHbie uncna. GopMbl 3amucu KOMIUIEKCHBIX ducel. [IpumeneHune
KOMIUTEKCHBIX YHCEIL.

33. JleiicTBUS HAJl KOMIUIEKCHBIMU YHCIAMH.

34. ®dopmyna Myaspa.

35. Tlopsimok m3BieueHUs KOPHS U3 KOMIUIEKCHOTO YHCIIa.

le/IMeprIe BOIIPOCHI IJIA MMOATOTOBKH K 3a4€Ty 2 CEMECTP

[TonsiTne MHOXecTBa. Onepaluy HaJl MHOKECTBAMHU.

AbcomtoTHas BennuuHa. [IoHsATHE OKPECTHOCTH TOUKH.

Oynkuus. CriocoOsl 3ananus ¢pyHkiuil. O0patHas QyHKIHA.
OcHOBHBIE CBOMCTBA (PYyHKIIUH.

OcHoBHBIE JIeMEHTapHbIe PYHKIIMU U UX TpaduKy.

IIpenen 4nuCIOBOM NOCIEN0BATEIBHOCTH.

CaolicTBa npeenoB nocieaoBaresibHOCTU. Teopema BeitepmTpacca.
[Ipenen pynkumu. I'eomeTpudeckuii cMbIc Mpenena QyHKIHH.

. OCHOBHBIE TEOPEMBI O Mpeaenax.

10 [TonsiTue 6€CKOHEUHO OOBIION U OECKOHEYHO MaJION (PYHKITUH.
11.TeopeMbl O CyMMe, MNPOU3BEIECHUH W YACTHOM OECKOHEYHO MaJIbIX

CoNoGTkwWNE

(yHKUIHH.

12.Teopema o mpeaene NPOMEKYTOUHOW (yHKUMK (MPUHIUN  2-X
MUJIULIMOHEPOB).

13.OmnpenenenHbie ¥ HEONIPEACTCHHBIC BHIPAKCHHSL.

14. Texnuka BBIYHCIICHUS MPEEIIOB. PackpsiTue OCHOBHBIX
HEOIPEIETIEHHOCTEN

15.T1epBbIii 3aMeyaTeNIbHBIN TTPeIed.

16.Btopoii 3ameuatenbHbli  mpenena. OcHoBHbie (opmbel 1-oro u  2-oro
3aMeyaTesIbHbIX MPEJIENIOB.

17.HenpepbIBHOCTH (DYHKIIMH B TOUKE.

18.0OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKITUSIX.

19.Touku pa3pbiBa GYHKIIMHA U UX KIACCU(DUKAITHS.

20.ITpupamenne GyHKIUN.

21.TTonsiTrie TPOU3BOIHON (PYHKIIMU U €€ TeOMETPHUECKHUNA CMBICT.

22.Teopema o HENMpepbIBHOCTH AuddhepeHInpyeMoit (yHKITHH.

23.I1paBuna guddepenunpoBanns GyHKINHN.

24.TTpon3BoHas OT CIIOKHON (DYHKITHH.

25. Tudpdepentman  Pynkuu. OcHOBHBIE Teopembl 0 auddepeHnnanax.
["'eomeTpudeckuii cmbica auddepeHnnana.

26.ITonsrTrie SKCTPEMYMOB (QYHKITHIA.

27.Teopembl 0 nuddepeHITPYEMbIX DYHKITHSIX.

28.Teopema Jlarpanka 0 KOHEUHBIX MPUPAIICHHSIX.

29.1IpaBuio Jlonurans.

30.00miass cxema wuccneAoBaHus (YHKIMH W TOCTpOoeHUs rpaduka (Ha
KOHKPETHOM IIPUMEDE).



IIpumepHbIe BONPOCHI I MOATOTOBKH K IK3aMeHY

[Tonartue mHOkecTBa. Onepanuu HaJ MHOKECTBAMM.

AGcomoTHas BeanunHa. [IoHsATHE OKPECTHOCTH TOYKH.

Oynkius. Ciocoos! 3ananus Gynkuuii. O0paTHas GyHKUIUS.
OcHOBHBIEC CBOMCTBA (PYHKITUM.

OcHoBHBIE 3JIeMEHTapHbIe PYHKIIMU U UX TpaduKy.

[Ipenen 4ncnoOBOM MOCHENOBATENBHOCTH.

CaoiicTBa npenenoB nocieaoBaTeabHOCTH. Teopema Beliepitpacca.
[Ipenen pynkuuu. ['eomeTpruyeckuit cMbIca npeaena GyHKIIH.
OcCHOBHBIE TEOPEMBI O Mpeaenax.

10 [TonsiTe 6eckOHEUHO OOJBIION U OECKOHEYHO MaJION (PYHKIIHH.
11.Teopembl O cymMMe, MPOU3BEACHHM W YAaCTHOM OECKOHEYHO MaJbIX

CoNoORrWDE

(bYHKITHIA.

12.Teopema o mpenene MPOMEKYTOUHOW (YHKIMKA (TIPUHIUIT 2-X
MUJTUITHOHEPOB).

13.0OmpeneneHHbie U HEONPECICHHBIE BEIPAKECHUS.

14 . TexHuka BBIYHCIICHUS peIeIoB. PackpeiTue OCHOBHBIX
HEONPEACIEHHOCTEN

15.T1epBbIil 3aMeyaTeNbHBIN MPEACII.

16.BTopoii 3ameuatenvHbiii mpenen. OcHoBHBbIE (Gopmbl 1-oro u 2-0r0
3aMeuaTeNbHBIX MPEIEIOB.

17.HenpepbIBHOCTH (DYHKIIMH B TOUKE.

18.0OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHAX.

19.Touku pa3pbiBa GYHKIIHH U UX KJIaCCU(DUKAIINS.

20.ITpupammenne GyHKINH.

21.TTonsiTrie TPOM3BOIHON (PYHKIIMU U €€ TEOMETPHUECKHUIA CMBICIT.

22.Teopema o HEmpepbIBHOCTH AuddepeHupyeMoit GyHKIIUH.

23.11paBuna nuddepenupoBanus GyHKIIUN.

24 TlpousBoaHas OT CIOKHOU (PYHKITUH.

25.luddepennuan yukuu. OcHOBHBIE TeopeMbl O auddepeHIuanax.
['eomerpuueckuii cMmbich nuddepenmuana.

26.[TonsiTHE SKCTPEMYMOB (DYHKITUH.

27. Teopembl 0 muddepeHIIpPYyEeMbIX PYHKIHSIX.

28.Teopema Jlarpamka 0 KOHEUHBIX PUPAIICHUSX.

29.I1Tpasuiio Jlonurans.

30.06mas cxema wuccieqoBaHUS (PYHKIIMH M TOCTpoeHUs Trpaduka (Ha
KOHKPETHOM TIpuMepe).

31.HeobxommuMoe M JOCTAaTOYHOE YCJIOBHS CYIIECTBOBAHUS (PYHKIMH 2-X
NIEPEMEHHBIX.

32.Haxoxnenne SKCTpeMyMOB (DYHKITNH 2-X TIEPEMEHHBIX.

33.Ilonsatue  HeompeaeneHHoro  uHTerpasia.  (OCHOBHBIE  CBOMCTBA
HEOIpeeIEHHOT0 UHTErpasa.

34.0cHOBHBIE METO/IbI UHTEIPUPOBAHUS HEOTIPEAECIECHHOTO HHTETpaIa.

35.MHTerpupoBanre TPUTOHOMETPHIECKUX (PYHKITHH.

36.0npenenennsiii  uwHTerpan. Teopema Komm o0  cymiecTBoBaHUU
OTIpEeIeNIEHHOTO HTETpaIa.



37.'eomeTpuueckuii M1 GU3NIECKUI CMBICI OTIPEICIICHHOTO HHTErpaJa.
38.®opmyna HeroToHa-JIeitoHu1IA.

39.0cHOBHBIE CBOMCTBA OMPEICIICHHOTO HHTErpaa.

40.0OcHOBHBIE METO/IbI HHTETPUPOBAHUS OTIPEICIICHHOTO HHTETpaJa.

41 .TIpunoxeHusl ONPEICIICHHOTO HHTErpara.

3.2.2 ®oHA OLIEHOYHBIX CPECTB IS NPOBEPKH YMEHHMI/HABBIKH

HpI/IMepHBIe BapHaHTBbI IK3aMCHAIIMOHHBIX 3a1a4 IJId IIPOBECPKHU
C(l)OpMI/IpOBaHHOCTI/I yMeHI/Iﬁ H HABBIKOB CTYJI€HTOB

~ — 2 —
1. BBIYMCIUTH IPOU3BOAHYIO CIOKHOU QYHKIHMU:  y = (e +50))

3z
2. BpramcnuTh onpeneaéHHbIN HHTEeTpall jx-sin3xdx.
2z

. sin2x
3. Beruuciuts npenen Gpyakmun - lim
x—0 193X

4. BpruucnuTh HeoNpeaeaEHHbIM HHTErpall j(sinle +x” —&/x)dx.

5. Haiitu Haubompiiee 1 HaMMEHbIIIEE 3HAUCHUE PYHKIUU Y = x? —3X +2 Ha
orpeske [—10,10].

6. Haiitu miomans Gurypsl, orpaHU4eHHON TUHUSMU: Y =4 — x?

nuy=0

7. Haiftu yacTHBIE TPOU3BOJHBIE TPETHETO MOPSAAKA OT JAHHOW (YHKIIUU:

z=x3+x°y+y°.

.o x-1
8. Beruncinuth npeaen GpyHkIuu no npasuiny Jlomurans  lim
x—1X - InX
%2
9. Bwruucnauth onpeaenéHHbIA HHTErpa —zdx :
1+X
0

2
X .
10.HaiiT mpou3BOAHYIO BTOPOTO MOPSAIKA OT QYHKUIUU: Z = E} +3/x2 +sinx.
11.HaiiTu skcTpeMyM (PYyHKIIMU ABYX MEPEMEHHBIX:
12.2=x2 —xy+y2 +9x — 6y + 20.

13.HaiiTn yacTHbIe TPOU3BOAHBIE TIEPBOTO MOPAIKA OT QYHKIIUHU:
1 1 4
14.z =2x3 -y+Zy4x2 —54 x> -y3.



. X+2
15.BbryrciuTh HEONpeAeaEHHbIN HHTETpal I —dx
X

N

16.Bpraucnuth onpeaenuTenhb

1 2 3 4
2 3 41
3 41 2
4 1 2 3

17. Pemiuth MaTpUYHOE YpaBHEHUE

1 2 -3 1 -3 0
3 2 -4 10 2 7
2 -1 0 )4y _10 7 8

18.Pemuth cucteMy ypaBHeHui MetogioM ["aycca

2x1+ x2+x3=2
X1+ 3x2+x3=5
X1+ x2+ 5x3=-7

2x1+ 3x2-3x3=14

19.ITpoBepUTh KOIUIMHEAPHOCTh BEKTOPOB C1 M Cp, PA3JIOKCHHBIX IO
Gasucy a u b. a=(1,-2,3),b=(3,0,-1),c; =2a+4b,c, =3b—a.

20.Haiitu xocunyc yria mexay Bekropamu AB u AC.

A(1,-2,3), B(0,-1,2), C(3,-4,5).
21.]Jlanbl kKoopauHaTHl BepirH HekoToporo AABC. A(7,1), B(-5,-4), C(-9,-1).
Haiitu: a) nnuny croponst BC; 6) ypaBHeHue croponsl BC; B) ypaBHEHHE BBICOTHI,
MIPOBEICHHON U3 BEPIIMHBI A; T) ypaBHEHHUE MEIUaHbI, TPOBEICHHON U3 BEPIIMHBI
A; ) ypaBHEHHUE MPSIMOM, TPOBEACHHON Yepe3 BEPIINHY A MapajuieIbHO CTOPOHE
BC; e) yron A.
22. HaliTu KaHOHWYECKOE YpaBHEHWE OJIIIUIICA W TIOCTPOUTH KPHBYIO, €CITH
W3BECTHO, YTO DJLIMIIC IPOXOAUT uepe3 Touku M(4,0) u N(-2,3).
23. [lpeanpusitiie mpou3BOAUT 3 BHUJIa MPOAYKIMU, UCIIONB3YS 2 BUAA PECYPCOB.
Hopwma 3atpar i-ro Bujia Ha MPOU3BOACTBO J-T'O THUIA 3aJlaHa MaTpUIleH 3aTpar A,
BBIMMYCK TPOAYKIIMM 32 KBapTadl — MaTpuieid X, CTOUMOCTh €IMHHUIIBI KaXXIO0TO
BHJIa pecypcoB 3amaHa matpuueid P. Halitu: a) marpuily S — HOJIHBIX 3arpar



pecypcoB Kaxkaoro Buzaa; 0) matpuily Q — MOJHYIO CTOMMOCTb BCEX 3aTPaue€HHbIX

20
311
A= X =10 |,P=(1 3)
2 11
10

pECypCOB, eciin
24. YCcTaHOBUTS SIBISIETCS JIU JaHHAsK (PYHKIUSI HETPEPHIBHOW WIIM Pa3pbIBHOM IS
KOKJIOTO U3 JaHHBIX 3HaueHUd X. B ciydae paspbiBa (QyHKIIMU HaATH
OJIHOCTOPOHHUE MPEJIENbl U CACIATh CXEMATUYECKUN YEPTEK.

1

y:YE,xlzl,xz =4

25.Haiity npeenbHyI0 BIPYUKY 1718 QYHKIMH R(X) = 50X — 23 (v/X +1).

26.Cripoc Ha HEKOTOPBINM TOBAp 3aBUCHUT OT LIEHBI P CIETYIONUM 00pa3oM:

D(p) = @—%. Haiitu ckopocth u3meHeHus crpoca, eciau nera p=100.

Jp

27. HaiiTu hnacTiyHOCTh (PYHKITUU CIIpoca

3p+4x=120 B Toukax p=15 u p=20.

[Tpu KakuX 3HAYCHUSIX P CIPOC SABIISCTCS AITACTHIHBIM?

28. OyHKIUA NPENCTbHBIX H3IECPKEK MPEINPUATHS OOIIECTBEHHOrO0 MUTaHUS
umeer s C'(¥) =50+0,02x

Haititn QyHkmmio wusaepxek, eciu (UKCUPOBAHHBIC HW3ACPKKHA TIPEITPUATHS
o0111ecTBEHHOT0 MUTaHus cocTaBiisitoT 2500 pyO. B MecsIl.

29.OyHKIUS TPEeIbHOTO J0X0Aa HEKOTOPOro MPENNpHUsiTHS OOIIECTBEHHOTO

nuranus umeer Bug: R 0 =20-0,02x.

Haiitn ¢yHKIuioo mp0xo1a JTaHHOTO
peanpuaTus oo1ecTBeHHoro nutanus. KakoBo ypaBHeHHe cripoca?
30.Pacripenenenne 1oxoaa B HEKOTOPOU CTpaHe ompenensercs KpuBou JlopeHma:

_ 2
y=0,87x"+0,13x. Kakyro wyacte joxoma mnonydaror 8% Haubojee HHU3KO

ormaynBaeMoro HacesneHusi? Ilocuutare KOAIDPHUIIMEHT HEPaBHOMEPHOCTH
pacnpeneneHrs COBOKYIHOTO JI0X0/a.



KpuTtepun onieHKH YpOBHSI YCBOeHMsI 3HAHUI, YMEeHHd M1 HABBIKOB 110
pe3yJbTaTaM 3a4yeTa

KOMIIEeTCHIINU

XapaKTepHCTI/IKa OoTBETa

EBponeiickast

OllEHKA

PyOGexnble

0a/JIBI

3a4éT

Yposenn
copmupoBa
HHOCTH

CrynmeHT CBOOOJHO OpHEHTHPYETCS BO BCeX
MaTeMaTHYeCKUX  TOHSTUSAX, YMEET  BBIJCIATDH
JIOTHYECKHE W NPUYUHHO-CIIEACTBEHHBIC CBS3U MpPU
JIOKa3aTeNbCTBE TEOpEeM. 3HAaHHE O IpeaMeTe
JeMOHCTpHpYeTcs Ha (OHE TIOHHMMaHUS ero B
CHCTeME [aHHOW HAayKl M MEXIUCIUILIMHAPHBIX
cszeil. OtBeT popMynupyercss B TEPMHHAX HayKH,
H3JI0KCH MaTEMAaTUUYCCKUM SA3BIKOM, JIOTUYCH, A 100-96 32YTeHO
JIOKa3aTeleH C WCIOJb30BAaHUEM IPHUMEPOB M
OUQPOBBIX HMHCTpYMEHTOB. llpu oTBeTe CTyAEHT
JIEMOHCTPHPYET MPUMEHEHNE 3HAHUH TPU PELICHUH
NPaKTHYECKUX  3aJaHWH, OOBSICHAET  pelICHHe
3a7laud, OMHpasich Ha OMNpEACTICHUS, TEOPEMBI U
akcHMOMBl.  [IpudyeM CTyneHT He 3aTpyaHseTcs ¢
OTBETOM npu BUJON3MCHCHHUHN MMPaKTUYECKOT' O
3aaHus.

CtyzmeHT CBOOOIHO OpPHEHTHPYETCS BO BCEX
MaTeMaTHYeCKUX  TOHSTUSAX, YMEET  BBIJCIATDH
JIOTUYECKHE W TPHUYMHHO-CIICACTBEHHBIE CBS3U ITIPH
JIOKa3aTeNbCTBE TEOpeM. 3HAaHHE O IpeaMeTe
JeMOHCTpHpYeTcs Ha (OHE TIOHMMaHUS ero B
CHCTeME JaHHOW HAyKd M MEXIUCUUILTHHAPHBIX
csizeil. OtBeT popMynupyercss B TEPMHHAX HayKH, A 95-91 129TeHO
U3JIOKEH MaTEMAaTHYeCKUM  SI3BIKOM,  JIOTHYEH,
JIOKa3aTeJIeH C HCIIOJIb30BaHUEM NPUMEPOB. YMeeT
TECHO  yBS3bIBATH  TCOPHUIO C  TPAKTHKOH.
[pakTHyeckue 3a1aHus peIeHb TpaBUiIbHO. MoryT
OBITh  JIONMYIIEHBI HEJOYETHl B  ONpEACICHUH
HOHSATHI, TEOPEM W OIpEAeIeHHH, UCIpaBICHHbIC
CTYJICHTOM CaMOCTOSTEIIFHO B TIPOLIECCE OTBETA.

IToBbimeHHBIH YPoBeHb CHOPMHUPOBAHHOCTH KOMIIETEH U

CTyzneHT CBOOOJHO OpPHUEHTHPYETCS BO BCEX
MaTeMaTHYECKUX  TOHSATHUSAX, YMEET  BBIJCIATH
JIOTHYECKHE W TPUYUHHO-CIICICTBCHHBIC CBA3U MpPU
JIOKA3aTeJIbCTBE TEOPEM. 3HAHME O MPeaMeTe
JIEMOHCTpHUpYeTCsT Ha (OHE TOHUMAHHS €ro B
CUCTEME JaHHOW HAyKHM W MEXIUCIUIUIMHAPHBIX
cBsizeii. B oTBere  AomymieHsl  HEAOYETHI, A 90-86 3a4TEeHO0
UCTIPaBIICHHbBIC CTYJICHTOM c TTOMOIIBIO
mperoaaBareisl. 3ajadya pelieHa BEpPHO, MPAaBHILHO
000OCHOBEIBACTCS TMPUHATAsE METOAHMKA PEHICHHS
3a1a4H.




CryneHT BiaaeeT pa3HOCTOPOHHUMU HaBBIKAMU U
MIpHUeMaMH BBITIOJHEHUS MMPaKTHIECKuX 3amad. OTBeT
Ha BONPOC YETKO CTPYKTYPUPOBAH, JIOTHYEH,
W3TI0KEH MaTeMaTHYeCKHM S3BIKOM. MoryT OBITh
JOMYIIEHBl ~ HEJIOYeThl WM  He3HAYHUTENIbHbIE
OIIMOKHU, WCIPABJICHHBIE CTYJCHTOM C IIOMOIIBIO
mpemnonmaBarens.  Bce  mpakTHYecKHe — 3amaHus
pelIeHBI BEPHO.

85-81

3a4YTEHO

OTBeT YETKO  CTPYKTypUpOBaH,  JIOTHYEH,
U3I0)KEH MaTreMaTH4ecKuM  s3bIkoM.  CTyzmeHT
BJa/Ie€T Pa3HOCTOPOHHUMH HaBBIKAMHM U NPHUEMaMH
BBIIIOJIHEHUSI MpaKkTU4ecKuX 3amad. OTBeTsl Ha
JOIIOJTHUTENbHBIE BOIPOCHI JIOTMYHBI, U3JI0KEHBI B
TEpPMHMHAX HayKH, OJTHAKO JIOTTYIIEHBI
HE3HAYUTEJIbHbIE  OMMOKM  WJIM  HEIOYEeThl,
UCIpaBJICHHBIE CTYJIEHTOM c IIOMOILBIO
"HaBomAwux" ~ BompocoB  mpenopaamatenda.  C
omrOKaMH peleHa 0JHa U3 MPaKTHUECKHUX 3a1a4.

80-76

3a4YTEHO

Crynent JIEMOHCTPUPYET JIOCTaTOYHEIC
TEOPETHUYECKHE U MpakTUUecKue 3HaHus. J[laH
MOJIHBIA, HO HEAOCTAaTOYHO IIOCIICAOBATCIHHBIN
OTBET Ha IMOCTaBIICHHBI BOMPOC, HO MIPHU 3TOM
MOKa3aHO YMEHHUE pellaTh IMPAKTUYECKUE 3aJayd U
JIOTUYECKH MBICIUTh. MOryT OBITH JOMyIICHBI 1-2
OIMMOKN B OIPENEICHUH OCHOBHBIX IOHSATHA WIIN
pEeLIeHUN MPaKTUYECKON 3alayu, KOTOpBIE CTYIEHT
3aTPYHAETCS UCIIPABUTH CAMOCTOSITEIBHO.

75-71

3a4YTEHO

ba3oBblii ypoBeHb cOPMUPOBAHHOCTH KOMIIETEH M i

JaH HeZoCTaTOYHO MOJHBIA W Pa3BEPHYTHII
OTBET Ha Bompockl. Jloruka u mociaenoBaTeNbHOCTh
W3JI0KEHUS] UMEIOT HapyeHus. [lonymiens! ommoku
B PAacKpHITUU TOHATHH, YINOTPEOJICHUH TEPMHHOB.
CTyneHT He CIIOCOOEH CaMOCTOSITENBHO BBIICIUTD
CYLIECTBEHHBIE W HECYIIECTBEHHBIE NPHU3HAKH U
MIPUYUHHO-CIIEACTBEHHBIE CBA3H. CTYJEHT HE MOXKET
KOHKPETH3HPOBaTh OOOOIEHHbIE 3HAHUS, OKa3aB
Ha TPUMEPAX MX OCHOBHBIE MOJIOKEHUS TOJIBKO C
IIOMOIIIBIO MPETOAaBaTENS. MaremaTnueckui
anmapatr pas3BuUT cinabo. CTyAEHT HCIBITHIBAET
3aTpyJHEHHUs] TPH  BBIIOJHEHWH MPAKTHUYECKOU
3a/1a4¥ U HE MOXKET CBA3aTh TEOPHIO C MPAKTHKOM.

70-66

3a4YTEHO

Jloruka ¥ TOCIIEOBAaTENbHOCTD  M3JIOKEHHUS
MaTepuanta WMEIOT CYIIECTBEHHbIe HapylleHus. B
OTBETE€ OTCYTCTBYIOT BBIBOJABI. MareMmaTudeckas
CUMBOJIMKA HE Hcnonb3yeTcs. CTyAEHT UCIBITHIBAET
3aTpyJHEHHUS] TIPH  BBIIOJHEHUH MPAKTHUECKUX
3ana4. OfHa U3 3a/1a4 HE I0BEICHA 10 KOHIIA.

65-61

3a4YTEHO

[IpucyTcTByeT  HEJIOTMYHOCTb  W3JIOXKEHMS.
CryneHt 3aTpylHsercss ¢ JO0Ka3aTelbHOCTBIO Ha
MAaTeMaTU4eCKOM  fA3bIKE UM HCIIOIb30BAaHUU
MaT.CUMBOJIMKH. Macca CyIIeCTBEHHBIX OIIMOOK B
ONpENEICHUSIX TEPMUHOB, IIOHATHH, Teopem. B

60

3a4YTEHO

IToporoBblii ypoBeHb chOPMUPOBAHHOCTH KOMIIETEH M




OTBETE Ha BOINPOC OTCYTCTBYIOT BBIBOJBL Peub
MaTreMaTH4ecKd HerpamoTtHa. llpm oTBere Ha
JIOTIONHUTENbHBIE ~ BONPOCHl  CTYACHT HAYMHAET
MOHUMATh CBSI3b MEXIy 3HAHUSIMH H YMEHHAMHU
TOJILKO rmocJje MMOJICKA3KU MperogaBaTes.
IlpakTuueckue  3agaHusl HE  JOBEIEHBI  JIO
3aBEPIIAOIIETO OTBETA.

CTyIEHT MCIBITHIBACT 3HAYUTEIBHBIC TPYIHOCTH
B OTBeTe Ha Bompocwl. IIpucyrcTByer wmacca
CYIIIECTBEHHBIX OMIMOOK B OCBEIIEHHW BOMPOCOB.
Peun MaTeMaTHYSCKU HErpaMOTHA. Ha
JIOTIOJTHATENBHBIE BOIMPOCHl CTYINEHT HE OTBEYaeT.
IlpakTHueckue 3agauu He penieHbl. HaBongiiue
BOIIPOCHI OT MPEMOJaBaTeNsl HE MIOMOTalOT CTYACHTY
OTBETUTH Ha BOIIPOCHL.

JlaHHasi oOIlleHKA CTaBUTCS CTYACHTY, €CIM OH
MOWMaH Ha CHUCBHIBAHUM WM HUCIOJIh30BAHHUH
rajpkeToB (TeneoHa) st ITUX JKE HEIICH.

Memnee
60

HE 3a4YTCHO

KomMmnerennun
He
copMuUpoBaHbI

KpuTtepun oieHKH YPOBHSI YCBOEHMSI 3HAHUI, YMEHH M HABBIKOB 110
pe3yJibTaTaM 3K3aMeHa

XapakTepucTuka oTBeTa

EBponeiickas

OIIEHKa

PyGexnbie
0aJLIIBI

Onenka

YpoBenn
copmupoBa
HHOCTH
KOMIIEeTEHIIUHN

Jlan  mosIHBIM,  pa3BEepHYThII  OTBET  Ha
MIOCTABIEHHBIN TeopeTndeckuil Bompoc. CTyneHT
CBOOOJHO OPHUEHTHPYETCS] BO BCEX MAaTEMaTUYECKUX
MOHATUAX, YMEeT  BBIACHATH  JIOTUYECKHE U
MIPUYUHHO-CIIEACTBEHHBIE CBSI3U IPU JOKa3aTEIIbCTBE
TeOpeM. 3HaHUE O IIpeIMeTe JIEMOHCTPUPYETCs Ha
(oHEe NMOHMMAHHS €r0 B CHUCTEME JaHHOW HAyKH U
MEXIUCIUTUINHAPHBIX CBA3EH. Ortser
dbopmynupyeTcss B TepMUHAX HAyKH, H3JIOXKCH
MaTEMAaTHYECKUM SI3BIKOM, JIOTMUEH, JTOKa3aTEJIeH C
UCTIONb30BaHNeM mpumepoB. Ilpm oTBere Ha
BONPOCHl  CTYJIEHT JEMOHCTPHPYET IpPHUMEHEHNE
3HAHUH TIpH PpPEUIEHWH MPaKTUYECKUX 3aJaHui,
OOBSACHSET  pelmIeHwe  3a7add, ONHpasch Ha
ONpeAeNeHHs, TEOPEMBI M aKCHOMBI. [Tpruem
CTYJEHT He 3aTpyIHSAeTCs C OTBETOM IpH
BUJION3MEHEHUH MPAKTUIECKOTO 3aaHHS.

100-96

5+

Jlan  monHBINA,  pa3BepHYTBIH  OTBET  Ha
MOCTaBJICHHBIN TeopeTndeckuii Bompoc. CTyneHT
CBOOOJHO OPHUEHTHPYETCS BO BCEX MATEMaTHYECKHX
MOHATUAX, YMEET  BBIACHATH  JIOTMYECKHE U
MPUYUHHO-CIIEZICTBEHHBIE CBSI3U IPU JOKA3aTEIbCTBE

95-91

IToBbImEeHHBIH YPOBeHb CHOPMUPOBAHHOCTH KOMIIETEH M H




TeopeM. 3HaHUE O MpeaMeTe IEMOHCTPUPYETCS Ha
(oHEe TMOHMMAHHS €ro B CHUCTEME JaHHOW HAyKH U
MEXIUCITUTUIMHAPHBIX CBsI3eH. OtBer
tdhopMmynmupyeTcss B TepMHHAaX HAayKd, W3JIOXKEH
MaTeMaTHYECKUM SI3bIKOM, JIOTHYEH, JTOKa3aTelleH C
UCIIOJIb30BAaHUEM  NPUMEPOB. YMmeeTr  TecHO
YBA3BIBaTh TEOPUIO C HpakTukod. IIpakThueckue
3alaHusl  pEIICHbl  MpaBWIbHO. MoryT  OBITh
JOMYLIEHBl HEJOYEThl B OINPEICICHUM TMOHATUH,
TEOpeM M OIpeNelIeHNH, UCTPaBICHHbBIE CTYIECHTOM
CaMOCTOSITEIBHO B IpOIiEcce OTBETA.

JdaH  monHBIM, pa3BepHYTHII  OTBET  Ha
MOCTaBJICHHBIN TEOPETUUYECKU I BOIPOC
9K3aMeHauuoHHoro Ownera. CTyaeHT CBOOOAHO
OPHEHTHPYETCS BO BCEX MAaTEMAaTHYECKUX MOHSTHSIX,
yMEET  BBIACNATH JIOTHYECKUE U  MIPUYUHHO-
CIIE/ICTBEHHBIE CBSI3M TPH JOKA3aTENECTBE TEOPEM.
3HaHWE O TpeAMeTe IeMOHCTpUpyeTcs Ha (QoHe
IIOHUMaHHA €ro B CHCTEMC I[ElHHOfI HayKu H
MEXIUCIUTUTMHAPHBIX CBs3ei. B oTBeTe MOMyIIeHbI
HEOOYCThI, HWCIPABJICHHLIC CTYACHTOM C IIOMOLILIO
mpernojaaBarens. 3ajada pelieHa BEpHO, MPaBUIBHO
00OCHOBBIBaeTCA TPUHATAs METOJUKA pEIICHUs
3aJa4u.

90-86

JaH HemonHbIdA OTBET HA OAMH W3 JBYX
MIOCTAaBJICHHBIX TEOPETHUYECKHX BOIIPOCOB, HO IpH
3TOM CTY/AEHT BJIaJIeeT pa3HOCTOPOHHUMH HaBBIKAMHU
U IpUeMaMH BBIIOJHEHUS MPAKTUYECKUX 3a/ad.
OTBeT Ha  TEOpPETHYECKHMH  BONPOC  HYETKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JI0KEH
MaTeMaTHYECKUM SI3bIKOM. MOTryT OBITh AOMYIIEHBI
HEA0YCTHI U HE3HAYUTCIbHBIC OHII/I6KI/I,
UCTIpaBJICHHbIE CTYACHTOM c ITOMOILBI0
npemnoaasarens. Bee mpakTuueckue 3a1aHus penieHbl
BEPHO.

85-81

4+

JlaH HemomHBIN OTBET HA OIMH MX IOCTABJICHHBIX
BonpocoB. OJHAKO OTBET HA HEro  4YeTKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JI0KEH
MaTeMaTHYeckKuM  s3blkoM.  CTyneHT — Bhajgeer
Pa3HOCTOPOHHHUMH  HaBBIKAMH U NpUEMaMH
BBIMIOJIHEHNS TpakTH4eckux 3anad. OTBeTl Ha
JIOTIOJTHUTENbHBIE BOIPOCH! JIOTHYHBI, W3JI0KEHBI B
TEPMHMHAX HayKH, OJTHaKO JIOTTYILIEHBI
HE3HAYHUTEIbHbBIE OWMOKKH  WJIH HEI0YETHI,
WCTIpaBIICHHBIE CTYJEHTOM c [IOMOILBIO
"HaBomsamux"  BompocoB  mpenoaasarens.  C
OIMOKaMH pelIeHa OJfHa U3 MPaKTHUECKHX 3a/1ad.

80-76

Crynent JIEMOHCTPUPYET JIOCTAaTOYHEIC
TEOpPETUYECKHE U MpakThyeckue 3HaHus. Jlan
MOJIHBIA, HO HEJOCTAaTOYHO IIOCIIeA0BATCIbHEIN
OTBET Ha IMIOCTAaBJICHHBIM BONPOC, HO MPU STOM

75-71

Bba3zoBblii ypoBeHb cOpMHUPOBAHHOCTH KOMIIETEH NI




MOKa3aHO YMEHHE pellaTh MPAKTUYECKHUE 3aJauu U
JIOTHYECKH MBICIUTh. MOTrYT OBITh IOMyIIEHbI 1-2
OIMMOKN B ONPEACICHHH OCHOBHBIX IMOHSITUN WU
pEIIeHNN TMPAKTHYECKO 3aJa4yr, KOTOpPhIE CTYICHT
3aTpyIHSAETCS UCIIPABUTh CAMOCTOSTEIHHO.

Jan HemocTaTO4HO MOJHBIA U pa3BEpHYTHIA OTBET
Ha TEOPETHYECKHE BOMPOCH. B03MOXHO, Ha OIWH
TEOPETUYECKUI BOMPOC HE JaH OTBET BOOOIIE.
Jloruka ¥ TOCIIEAOBATEIbHOCTh M3JIOKEHUS HMEIOT
HapymieHus. JlomymeHsl OommOKH B PacKpPBITHH
NOHATHH, ymoTpeOiieHnn TepMUHOB. CTYyAEHT He
criocobeH CaMOCTOSITETTEHO BEIJICTTUTH
CYIIIECTBEHHBIE W HECYIIECTBCHHbIE TPU3HAKA U
NPUYUHHO-CIIEACTBEHHBIE CBSI3U. CTYJeHT HE MOXKET
KOHKPETH3UPOBaTh 000OIICHHBIC 3HAHMS, TOKa3aB Ha
npuMepax WX OCHOBHBIC TMOJIOXKEHUSI TOJBKO C
MOMOILBIO MpenoiaBaTessl. Marematuyeckuii
armmapat pa3BuT ciabo. CTyneHT WCTIBITHIBaET
3aTpyaAHCHUA Ipu BBIINIOJTHCHU U HpaKTHHCCKOﬁ
3a/1a4¥l 1 HE MOXKET CBA3ATh TEOPHIO C MTPAKTHKOM.

70-66
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JaH HemonHbIA OTBET Ha 00a TEOPETHUYCCKHUX
BOIIPOCA, JIOTUKA U IIOCJIEA0BATEIbHOCTD U3JI0KEHUS
MMEIOT CYILECTBEHHBbIE HapylleHus. Bo3MoxHO, Ha
OJIUH TEOPETUYECKUI BOIIPOC HE JAaH OTBET BOOOLIE.
Homymensr rpyOble OMMOKH TPH TOKA3aTENbCTBE
TeopeM. B oTBere  OTCYTCTBYIOT  BBHIBOJBI.
MaremaTnueckass CHUMBOJMKAa HE HCIIOJIB3YeTCs.
CryneHt HCHBITHIBACT 3aTPyAHEHUS npu
BBIMIOJTHEHNUU TpakTHYecKuxX 3afad. OaHa U3 3a1ay
HE JOBEJICHA /10 KOHIIA.

65-61

Jlan HemosmHBI OTBET Ha TEOPETUYECKHE
BONpocCHl. [IpHCyTCTByeT HEMOTHYHOCTD M3JI0KEHHUS.
CTyneHT 3aTpyAHsSETCs C JOKa3aTeIbHOCTBIO Ha
MaTEeMaTHYeCKOM  sI3BIKE W HCIIOJIb30BAHUU
MaT.CUMBOJIMKH. Macca CyIIeCTBEHHBIX OIIMOOK B
ONpeACNCHUSIX TEPMHMHOB, IOHATHH, TeopeM. B
OTBET€ HAa TEOPETUYECKHI BOIPOC OTCYTCTBYIOT
BBIBOJIBL. Peub MmaremMaTuuecku HerpamoTHa. llpm
OTBETE€ HA JONOJHHUTEIBHBIE BONPOCHl CTYAEHT
HAa4YMHAeT TIOHUMAaTh CBA3b MEXAYy 3HAaHUSIMH U
YMEHMSMH TOJIBKO ITOCIIE MTOACKA3KU MPETOAABATEN.
[IpakTuueckue  3agaHusl HE  JOBENEHBI  JI0
3aBEpPUIAIOIIErO OTBETA.

60

IToporosbliii ypoBeHb cGOPMHUPOBAHHOCTH KOMIIETEH NI

CTyIeHT UCHBITHIBACT 3HAYUTENbHBIE TPYAHOCTU
B OTBETE€ Ha  JK3aMEHAIIMOHHBIE  BOMPOCHI.
[IpucyTcTByeT Macca CyIIECTBEHHBIX OIIMOOK B
OCBEUICHUH  TEOPETHYECKUX  BONPOCOB.  Peub
MaTeMaTU4YeCKU HerpaMoTHa. Ha JomoiHuTEeNbHbIE
BOIIPOCHl CTYAGHT He oTBeuaer. IIpakTuueckue
33J]adyM  He pelleHsl. HaBojdinue BOMPOCHl  OT
MPENOAABaTEId HE IOMOTaloT CTYAEHTY OTBETUTh Ha

Memnee
60

Komnerenuun
He
copmMupoBaHbI




BOTIPOCHI OHIeTa.

JlaHHas OIICHKa CTaBUTCS CTYJEHTY, €CIU OH
MOWMaH Ha CIUCBIBAHUU WU  HCIIOJIb30BaHUU
rajpkeToB (TeredoHa) i ATHX Ke TeleH.




IHpuiaoxenue 3
METOINYECKHUE PEKOMEHJIALIUAU TPEINIOJABATEJISAM 110
JAUCHUIIJIMHE

Hu nns xoro He CeKpeT, 4To JJIsi COBPEMEHHBIX CTY/IEHTOB MaTeMaTHKa, KaK
HayKa, CKydyHa M HE MHTEpECHa, a TJaBHOE, KaK UM KaXeTCs, «COBEPIICHHO He
HY)KHa» a1 ux Oyaymed mnpodecCHOHaIbHOW — JIEATENbHOCTH.  3ajaua
COBPEMEHHOr'0 TeJarora-MaTeéMaTiuka CjlIoMaTh 3TOT CTEPEOTHI M HAy4HUTh
CTy/ICHTa TIOJb30BAThCA MATEMATUYECKUM allllapaTOM, YTO IIOMOXKET €My
BIIOCTICICTBUM OoJiee ycrenrHo paboTarth B BBIOpaHHOW UM MpPO(decCHOHAIbHON
o0mnacTu.

B cBia3u ¢ uudpoBu3almel MeJaroruueckoro MpOCTPaHCTBA U B
COOTBETCTBUM C  COBPEMEHHBIMH  TPUHIAMH  LOUPPOBOM  TUNAKTUKH,
PEKOMEHIyeTCSI MCIIOJIb30BAaTh JJIEMEHTapHbIe IU(PPOBbIE TMPUWIOKECHHUS U
WHCTPYMEHTBl B TIEIarormdeckoM mporiecce, Takue kak Quizlet.com, Lecture
Racing Teacher, Google dopmbl W npyrue mjisi JIydlIero yCBOSHHUS 3HAHHI,
dbopMHUpOBaHHS 3asBICHHBIX YMEHHA W HAaBBIKOB, a TaKXe Ui TPOBEPKU
c(opMUPOBAHHOCTH coOTBEeTCTBYIONMX 3YBoB 1 camokonTposs. [Ipu pabdore co
CTy/ICHTaMH yJaJIEHHO (B OCHOBHOM, 3TO JICKIIMOHHBIN MaTepHal) UCIOJIb30BaTh
yueOHbIe gocku Jam board u Miro. [Ipu moAroToBKe CTyACHTaMU MPE3CHTALUH 110
OTJCIBHBIM TEMaM PEKOMEHIOBAaTh UCIOIb30BaTh MS Power Point, Prezi u npyrue
MHCTPYMEHTBI JJIsi CO3JaHWii mpe3eHTanuit. s aBTOMaTH3alMU TPYAOEMKUX
MaTeMaTUYeCKUX BBIYMCICHHI MOOYKIaTh UCIIOJB30BaTh TAKHE MaTEMAaTUYECKHE
nporpamMmmbel  kak Mathematica, MatLab, MathCad, a Ttaxxke wucmonbp30BaHHEe
WHTEpaKTHUBHOTO  WHCTpyMeHTa MathType mnpu cosmaHum MareMaTHYecKuX
dbopmya s pacyETOB.

Ha mepBoM 3aHATHM HEOOXOIMMO TIPOBECTH BXOJHOE TECTHPOBAHHE
CTYACHTOB, JUIS  OMNpENeJCHHWs  YPOBHS  MaTeMaTUYECKOW  MOATOTOBKH
oOyJarommxcs, MOCJIe Yero, BO3MOXKHA KOPPEKTHPOBKa Mpoliecca oOydeHus B
COOTBETCTBHHM C OOIIMM YpPOBHEM TMOATOTOBKH CTyAeHTOB. [lo pe3ympTaTam
BXOJHOTO  TECTUPOBAaHUS  OPTaHU3YIOTCS  TPYNIbl  MOATSATUBAHUS IO
MaTeMaTH4eCKOM MOATOTOBKE, U YCTPAHEHUSI POOEIOB MIKOIBHON MPOrpaMMBbI
Y TIOHATUS KayecTBa 00pa30BaTeIbLHOTO MpoLiecca.

JlanHass paboyas mporpamMma M0 JUCHUIUIMHE «BbIcmias wmaTtemaruka

HalpaBJICHA Ha IIOBBIIICHHE 0Opa30BaTEIbHBIX PE3YJIbTATOB IO MaTEeMaTHKE
oOyyaromumxcst 3a cueT 3P(HEKTUBHOTO BCTPAMBAHUS MHTEPAKTUBHBIX M AKTUBHO-
MO3HABATEJbHBIX METOJIOB B OOpa3oBaTelbHBIN mpoliecc. B cBs3u c 3TuM,
MPENOAAaBaTellb, YUTANOIMIMKA NAaHHYK JUCHMIUIMHY JOJDKEH NPUIECPKUBATHCS
CIEIYIOUIUX PEKOMEH AN

1. M3yuuB TiIyOOKO cojaep)aHuE Y4eOHOW MMCIMIUIMHBI, TMPENoIaBaTEIIO
11eJIecCo00pa3Ho pa3paboTaTh MaTpUIly HamboJsiee MPEATOYTUTEIHHBIX METOJ/IOB
oOydeHHuss U (POpPM CaMOCTOSITEIbHOW pPaOOThI CTYACHTOB, aJ€KBATHBIX BHJIAM
JIEKIUOHHBIX U CEMUHAPCKUX 3aHATHU.



2. HeoO6xoauMo mpeaycMoTpeTh pa3BuTHE (OPM CaMOCTOSTEIBHOM padoTHl,
BBIBOJISI CTYJIEHTOB K 3aBEPIICHUIO HW3Y4YeHUs1 y4eOHOM AUCHUIUIMHBI Ha €€
BBICIIMN YPOBEHb U (POPMUPOBAHUIO KOMITeTeHIIUH B cooTBeTCTBUM ¢ PI'OComMm mo
JTAHHOMY HaIlpaBJICHUIO.

3. 3amaHus I CaMOCTOSITENIBHOM paOOThl CIIEAyeT BbIJABaTh B Hadaje
CEMECTpa, ONPEAEIUB MPEAEIbHbBIE CPOKU UX BBINOJIHEHUS W CAAYU. 3aJaHUs IS
CaMOCTOSITENILHOM ~ pabOThl  JKENATeIbHO COCTABIATH U3 00sA3aTeNbHOM U
(bakyIbTaTUBHOM YacTeil, 3a KOTOPYIO CTYICHT MOKET MOJIYYUTh IOMOJHUTEIbHBIC
OaJIIbl ISl TIOBBIIICHUS PE3YJIbTATUBHON OleHKH. OpraHu3ysi caMOCTOSATEIbHYIO
paboty, HEOOXOIUMO MOCTOSIHHO 00y4yaTh CTYJACHTOB METOJIaM TaKOW paboTHhI,
KOTOpbIe Ipornucanbl B [TonoxkeHne o caMoCTosITENIbHON paboTe CTYIEHTOB.

4. By3oBcKas JIEKIUS — 3BE€HO JUAAKTUYECKOIo HUKIAa o0ydeHus. E€ uenp —
¢bopMUpOBaHHE Y CTYJEHTOB OPHEHTUPOBOYHOM OCHOBBI ISl TMOCIEAYIOILIETO
YCBOEHHUSI Marepuaa METOJOM CaMOCTOSATeNbHOU paboThl. CopepikaHue JEKUUU
JIOJKHO OTBEYATh CIEAYIOIIUM TUIAKTUYECKUM TPEOOBaHUSM:

- H3JIOKEHUE MaTepualia OT IPOCTOrO0 K CIOXHOMY, OT H3BECTHOIO K
HEU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTh B U3JIOKEHUU MaTepHaa;

- BO3MOXHOCTb MPOOJEMHOr0 HW3JIOKEHUS, TUCKYCCUH, NTMAJora C ILENblo
aKTUBH3ALUU JESATEIBHOCTU CTY/ICHTOB;

- OIOpa CMBICTIOBOM YaCTH JIEKIMHU Ha MOJIMHHBIE (DaKThl, COOBITHS, SBJICHUS,
CTaTUCTUYECKHUE JTAHHBIEC;

- TECHas CBS3b TEOPETUUYECKHX TIOJOKEHUH U BBIBOJOB C MPAKTHKOH U
Oyaymieit mpogeccuoHaIbHON NeATeIbHOCThIO CTYACHTOB.

IIpenonasareib, YATAKOINM JICKIMOHHBIE KYPChl B YHUBEPCUTETE 110 TaHHOU
JTUCUUIUIMHE, JOJDKEH 3HaTh CYIIECTBYIOIIME B IEJAaroTMYECKOd HayKe H
UCIOJb3YyEeMble Ha TPAKTUKE BapUaHThl JIGKIUNA, WX JUJAKTHYECKUE U
BOCITUTHIBAIOIME BO3MOXKHOCTH, a TaKX€ MX METOJAMYECKOE MECTO B CTPYKTYype
npouecca o0ydeHus. Ilpu u3noxkeHUM maTepuana BaKHO MOMHHUTH, YTO TMOYTHU
MOJIOBUHA MHGOPMAIMKM Ha JIEKIIMH TIEepeaaeTcsl 4epe3 MHTOHAIUIO. YUUTHIBAThH
TOT (hakT, YTO TEPBBIM KPU3UC BHUMAaHUS CTYJIEHTOB HacTymaeT Ha 15-20-i
MuHyTax, BTopod — Ha 30-35-ii mMuHyTtax. B mnpodeccuonaribHOM 001IEHUN
UCXOAUTh U3 TOTO, YTO BOCHPUSTHE JICKUUWA CTYyIEHTAMH MIAQAIIAX W CTapUINX
KYPCOB CYUIECTBEHHO OTJIMYAETCS M0 TOTOBHOCTU U YMEHHIO.

Tak kak Bechb JIEKIIMOHHBIA Marepual MOKHO HaWTH B y4yeOHUKE (WU
y4eOHO-METOJIMYECKOM TOCOOMM), TO IENEeCO00pa3HO CTYACHTY MpUNUTH Ha
JICKIIHIO, TIPEIBAPUTEIHHO O3HAKOMHUBIITUCH C HOBBIM MaTEpHAIOM B OMOIHOTEKE,
J0Ma WIA B HWHTEPHETE. JTO JaeT BO3MOXKHOCTH 3h(dEeKTUBHO padoTaTh B
ayIUTOPUU U YUTATh HE «MOHOJIOTUYECKYIO JIEKI[MIO», 4 B PEKUME TUATIOTOBOTO
B3aMMO/JICHCTBUS, 3a7aBasi BOIPOCHI, MPOBOLIMPYS CTYJIEHTOB Ha NHCKYCCHUIO U
00CyXXJIeHH€ HETOHATHIX U CIIOPHBIX BoIpocoB. Hanpumep, HaunHasi 10Ka3bIBaTh



Ty WIM HHYK TEOpeMy, Ipeayiaraercsa CTYIEHTY HIpPOAODKUTh W 3aKOHYUTH
HA4aToe JI0KA3aTEJIbCTBO y JIOCKU, IPUYEM 3TO MOXKET OBbITh ydacTue Jaxe 2-X
CTYAEHTOB y JOCKM BO BpeMs JEKUMU. TeM caMbIM CTYAECHTBl CTaHOBUTCS
CyObEeKTaMH COOCTBEHHOW [JEATENBHOCTH, YTO SIBISETCA TIJIABHBIM YCIOBUEM
po(hecCHOHATFHOTO CTAHOBJICHUS U Pa3BUTHS JINYHOCTH.

5. CeMuHapcKkue 3aHATHS MPOBOJATCS MO Y3JIOBBIM M HamOOJIEe CIOKHBIM
BoIpocaM (Temam, paszeniam) yueOHo# nporpaMmbl. OHE MOTYT OBITH TIOCTPOCHBI
KaKk Ha MaTepuaje OAHOM JIEKIMM, TaK M IO OINpeneiaEHHOM Teme 0e3 4TeHus
npeIBapuUTeNbHON Jekuuu. ['naBHas M ompenensdmomas OCOOEHHOCTh JHOO0Tro
CEMHHAapa — HaJIUYUE HJIEMEHTOB IUCKYCCHH, NMPOOJIEMHOCTH, AMAIOTa MEXAY
IpernoAaBaTesieM M CTyJEeHTaMH WM CaMUMHU CTYAEHTAMHU, T.€. HCIIOJIb30BaHME
WHTEPAKTUBHBIX METOJOB OOYUEHHS.

Bce npakTuyeckue 3aHATUSA MO MaTEMaTHKE IMPOBOAATCS € BJIEMEHTaMU
MHTEpPaKTUBA M MCIOJb30BaHUS AKTHUBHO-NO3HABAaTEIbHBIX METOAOB. boiee
3¢ (}eKTUBHO, Ha Hall B3IJISJ, HUCIOJB30BAHUE «METOAA 3aIUIAHWPOBAHHBIX
omMO0K», KOorjga B IpOLECCe NPAKTUYECKOIO 3aHATHA Ha JIOCKE pELIAlTCs
IIPEIEIIbl, IPOU3BOHBIE U MHTErPAJIbl, 3arOTOBJICHHBIC IIPENIOAABATENIEM JI0MA, U B
IpOLECCe pEeUIeHUs] KaKUX-TO 3ajJadaxX CHEUaJIbHO JONYIIEHbl OIIMOKH.
CryzneHTsl ¢ OOJBIIMM YJOBOJIBCTBUEM HILYT 3TH OLIMOKHU, BBIXOAST K JOCKE U
UCIIPABJISIOT UX. DTOT NpUEM HE NAET CTYJEHTaM JIMIIHUI pa3 OTBIIEKAThCS Ha
3aHATHUSX, YCWJIMBAaeT MX [I03HABATENbHYIO MOTHBAaUMIO U  (popmupyer
MaTEMaTUYECKYI0 TPAMOTHOCTh CTYJIEHTOB. Tak ke 3(pPexkTrBeH MeToa «padoTa B
KOMaH/1e», «MO3IOBOM IITYpM», TJ€ BbIJAETCS 3a7ada Ha TPYIIYy CTYAEHTOB U3 3-5
YeJIOBEK W pe3ynbTaT PEIICHMs 33Jayd CPaBHUBAETCS IO CKOPOCTU pEUICHUS,
ONTUMAJIBHOCTh CHOCO0A pelieHus U JAp. napaMmerpam. Takke IIUPOKO
UCTIONB3YIOTCs 1dpoBbie npuiokenus: Quizlet.com u Lecture Racing Teacher,
Googl dopmber st mywniero ycBOEHUWsS 3HaHUWE, (OpPMHUPOBaHUS 3asBICHHBIX
YMEHUH W  HaBBIKOB, a TaKXke U1 MPOBEPKU  CHOPMUPOBAHHOCTU
COOTBETCTBYIOIMX 3YBOB 1 CaMOKOHTpOIS.

B KoHIEe cemMHHapa PEKOMEHIYETCs JaThb OLEHKY BCEr0 CEMUHAPCKOTO
3aHATUSA, 0OpaTUB 0CO00E€ BHUMAHUE Ha CIEAYIOLIUE aCIIeKThI:

- KQ4eCTBO MOATOTOBKU;

- CTENICHb YCBOCHUS 3HAHUM, YMEHHUM, HABBIKOB;

- aKTUBHOCTH CTYJICHTOB;

- TOJIOKUTEIbHBIE CTOPOHBI B pa00OTE CTYJEHTOB;

- LICHHbIE U KOHCTPYKTUBHBIE MPEJIOKEHUS;

- HEJIOCTaTKHU.

[locne mnpoBeneHHs TEPBOrO CEMHUHAPCKOIO  Kypca, HAYMHAIOLIEMY
IPEnoAaBaTesio 1enecoo0pa3Ho OCYIIECTBUTh OOMIMIM aHaiu3 MpojAeTaHHON
paloThl, U3BJIEKAsl IPU STOM IOJIE3HBIE YPOKH.



6. Ilpu nmpoBeneHUM aTTecTallMy CTYJEHTOB BAa)KHO BCETJa IMOMHHUTb, 4YTO
CUCTEMAaTUYHOCTh, 0ObEKTUBHOCTh, apIYMEHTHPOBAHHOCTh — IJIaBHbIE IPUHLHUIIB,
Ha KOTOpPBIX OCHOBAaHbl KOHTPOJb M OLICHKA 3HAHWW, YMEHUM M HaBBIKOB
cTyAeHTOB. [IpoBepka, KOHTPOJIb U OLIEHKAa 3HAHUM CTyJeHTa, TPeOyIOT y4yeTa ero
WHIUBUIYAIBHOTO CTWISL B OCYIIECTBICHHHM Y4YE€OHOM JESITEIbHOCTU. 3HaHUE
KPUTEPHUEB OLICHKW 3HAHWI, YMEHUI U HABBIKOB 0053aTENIbHO IS MPENo1aBaTesis
U CTyAeHTa W mnponucaHo B [loynoxkeHnn O MOIyJNBHO-PEUTHUHIOBOM CHUCTEME
OpraHu3alyy y4eOHOTo MpoLecca U OLEHKN YCIIEBAEMOCTU CTY/AEHTOB, a TaK XKe B
caMoi paboueli mporpamMme.



