Iy
NolA

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINN

NucTUTYT TexHoJO0rMil (puiiuas)
(penepajibHOro rocy1apcTBEHHOI0 0X0IZKETHOr0 00pa3oBaTeJIbHOI0
yUpe:KIeHusl BbIcIero 00pa3oBaHus «/loHCKOM rocy1apcTBeHHbIN
TeXHUYECKUI yHuBepcuTer» B I. Boarogoncke PocroBeckoi o01acTu
(UT (puimana) AI'TY B r. Boarogoncke)
- YIBEPXJAIO
,mpemopa

-“'L‘!':";J ?T-l-'iz,-u}
PP CTBO jy,

P R T

!
g 0% a0

ONEHOYHBIE MATEPUAJIBI Q“‘t»_,; s ._1;4»"“{;
(OHUEHOYHBIE CPEJICTBA) )
JJIS IPOBEACHUS TEKYLIEero KOHTPOJIA U IPOMEKYTOYHOM aTTeCTalMu
10 JUCIUTUIMHE
«MaremaTuka»

JUIsl 00Y4arOIIUXCS 110 HAIPaBJICHHUIO MTOrOTOBKH
43.03.01 CepBuc

Bonrononck
2023



JIucr coriacoBaHus

OueHounble MaTepuabl (OLIEHOYHBIE CPEJCTBA) MO TUCLUILINHE

«MartemMaTtuka»

COCTaBIIEHBl B COOTBETCTBHU € TpeOoBaHusMH DenepallbHOTO ToCyIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa BBICIIEro 00pa3oBaHus 1o HampapiieHuto noarotoBku 43.03.01 Cepsuc

PaccmoTpensl u onoOpenbl Ha 3aceqanud Kadenpsl «TexHudeckuid cepBuC M HH(GOPMAIMOHHBIE
TEXHOJIOTHUI» MPOTOKON Ne 9 ot «24» 04 2023 r.

Pa3paboTunky OIEHOYHBIX MaTepHajIoB (OLEHOYHBIX CPEACTB)

Cr. npenoaBaTesb _ {////// JLH. Cromsp
HosAnucs
« 24 » 04 2023 r.

’

3aBenyromnuii kageapoit / H.B. KoukoBas

7’ ’HOIIHI/ICL

« 24 » 04 2023 r.
CoruacoBano:
Hupexrop OO0 «Karanbmay <~ Karepuuuu O.A.
«24» 04 2023r.

Hupexrop OOO «bonxyp» /ﬁ bynapuna 3.B.

24y 04 2023r.




JIucr BU3HPOBAHNSI OLIEHOYHBIX MATEPHAJIOB (OIEHOYHBIX CPEICTB)
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1. IMacnopT OLIEHOYHBIX MATEPHUAJIOB (OIEHOYHBIX CPEICTB)

OneHouHbIe MaTepHalbl (OLICHOYHBIE CPEJCTBA) MPUIAraloTcs K paboyeil mporpaMme IUCHUTUIMHBI U
MPEJCTaBIseT COOOH COBOKYNHOCTh KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTepUAIOB (THUIIOBBIC 3aJauu
(3amanust), KOHTPOJIbHBIE PAOOThI, TECTHl U JAP.) U METOJOB UX HCIOJIb30BaHUS, MPEIHA3ZHAYCHHBIX IS
M3MEPEHUs YPOBHS TOCTHKEHHS 00yUYaIOIIUMCS YCTAHOBJICHHBIX PE3yJIbTaTOB O0YUYCHUSI.

OueHouHble MaTepuaibl (OLEHOYHBIE CPEICTBA) HCHOJB3YIOTCS MpPH MPOBEACHUU TEKYIIETo
KOHTPOJISl YCTIIEBAEMOCTH ¥ MPOMEKYTOYHOH aTTECTallui 00YyJarOLIHXCSl.

1.1 Ilepeyenb KoMNeTeHIHI, POPMHUPYEMBbIX JUCHUIIINHOM,
¢ YKa3aHueM 3TanoB ux popmupoBanus B npouecce ocsoenusi OINOII

[Tepeuenp KOMIETEHINHA, POPMUPYEMBIX B IPOLIECCE U3YUECHUS TUCIUTIINHBL:

OIIK-1: CriocobeH mpuMeHSTh COBpEMEHHbIE HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIEC TEXHOJIOTHU
B Ipo(heCCHOHANBHON AESTETBHOCTH B cepe CONAIBLHON pabOoTHI.

KoHeuHbIMU pe3ynbTaTaMd OCBOCHHS TUCHMIUIMHBI SBISIOTCS COPMHPOBAHHBIE KOTHUTHBHBIE
JIECKPHUIITOPBl  «3HATh», «YMETb», «BIAICTh», pACIUCAHHBIC IO OTACIbHBIM KOMIICTCHIIHSM.
dopMupOBaHUE TECKPUIITOPOB MPOUCXOANUT B TEUEHUE BCETO CEMECTpA TI0 dTaraM B paMKaxX KOHTAKTHOM
paboThl, BKIIIOYAIOIIEH pa3IMyYHble BUABI 3aHATHH M CaMOCTOATENFHOM pPalOTHl, C HPUMEHEHHEM
pa3nuuHbIX (HOpM U METOJI0B 00y4deHwus (Tadu. 1).



Tabmuia 1 dopmupoBaHre KOMIIETEHIIMI B IPOLIECCE N3YUEHUS JUCIUILIMHBI

Kon YposeHb JleckpunTopsl KOMIIETECHIIMU Bup yueOHbIx KonTtponupyemble | OleHOYHbIE MaTepHUAaIb Kpurepuu
KOMIIETEHIIUH|  OCBOEHUS (pe3ynbTaThl OOYUCHNS, TIOKA3ATENN | 3aHATHIL, paboThI', | pasjensl ¥ TeMsl | (OLCHOYHBIC CPEICTBA), OLICHUBaHMS
JTOCTHDKEHUS pe3ybTaTta 00ydeHus, (bopMBI 1 METOJTBI JMCIIATITHHBL UCIOJIb3YEMBIE IS KOMITETEHIIHIA"
KOTOpbIE 00y4JaroUIUics MOKET o0yueHus, OLIEHKU YPOBHS
MIPOJIEMOHCTPUPOBATD ) CIOCOOCTBYIOIINE c(hOpMUPOBAHHOCTH
(bopMHPOBAHUIO U KOMIIETEHIIUH
pa3BUTHIO
KOMITCTEHINH"

OIlK-1 OIlIK-1.1 3HaeT TEOPUIO U MPAKTUKY JL, ILp., Cp 1.1.-1.12 DK3aMeHalOHHBbIE OTBeTsl HA
MIPUMEHEHHUS COBPEMEHHBIX 2.1.-2.10 Borpochl 1-95. 9K3aMEHAaIIMOHHBIE
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX Bompockr 1-95.
TEXHOJIOTUH B MPpOo(hecCHOHaTbHON Beinonuenus
JESITEIbBHOCTH COLIMAJIbHOTO 3aJlaHul K
paboTHUKA PAKTUYECKUM

OIIK-1.2 YMeeT OCyIecTBIATh IIOUCK U 3aHATHUAM.
BHEIPEHHE TEXHOJIOTHUECKUX MI0CEIIaeMOCTh
HOBAaIUi U COBPEMEHHBIX 3aHATHI;
MPOrPaMMHBIX MPOJIYKTOB B MO3HaBaTeIbHas
npodeccnoHalbHOM 1eATEeNbHOCTH aKTUBHOCTb Ha
COLIMAJILHOTO Pa0OTHUKA C 3aHATUSAX,
HY)KJAIOUIMMUCS TpaKIaHaMH Ka4yecTBO

OIIK-1.3 Bnageer mpuemamu, ciocobamu,

METOJIaMU ¥ COBPEMEHHBIMU
TEXHOJIOTUSIMU B I€ATEIBHOCTH 110
OpraHu3alK COLUAIBHOIO
0OCITy>)KUBAHUS U OTIPEJICIIEHUH U
IIPUMEHEHUH MEp COLIMAIBHON
MOJIEPIKKH IPaXKaaH

! JlekumoHHbIe 3aHATHS, NPAKTHYCCKHE 3aHATHS, 1a6OPATOPHBIE 3aHATHS, CAMOCTOSITE/bHAS paboTa
2 HeoGX0MMMO yKa3aTh aKTHBHBIC M HHTEPAKTHBHBIE METOIBI 0OyUeHNs (HAIPUMEp, HHTEPAKTHBHAS JISKIUs, paboTa B MaJIbIX IPYIIIaX, METObI MO3TOBOTO IITYPMa, PElIeHHe TBOPYECKHX 3a1ad,
pabora B rpymmax, MPOEKTHbIE METOJbI OOYYEHHs, POJIEBbIE UIPbl, TPEHUHIH, aHAIU3 CUTYyallud U MMUTALMOHHBIX MOJENei M Jp.), COCOOCTBYIOIINE PAa3BUTHIO y OOYYAIOIINXCS HABBIKOB
KOMaHJHOH paboThI, MEXKITMYHOCTHOW KOMMYHHKAIIUH, IPUHATHS PEIICHHUN, TUACPCKIX KAa4eCTB
3 YkasaTh HOMEpa TeM B COOTBETCTBHH ¢ paGoyeii IPOrpaMMOil AUCIHILTHHEL
* HeoGXxoamMo BHIOPATh KPHTEPHil OLCHUBAHNS KOMIICTCHIMH: MOCCIIAEMOCTh 3aHSTHIL; IOATOTOBKA K MPAKTHYCCKHM 3aHSTHSM; IOArOTOBKA K J1aGOPATOPHEIM 3aHSTHSIM; OTBETHI Ha BONPOCH
TperogaBaTels B paMKax 3aHATHS; HOATOTOBKA JTOKJIAIOB, 3cce, pedepaToB; yMEHHE OTBEYATh HA BOIPOCH MO TEME MPAKTHYECKUX PadOT, MO3HABATENbHAS aKTHBHOCTH Ha 3aHATHIX, KAUeCTBO
MIOJTOTOBKY pedepaToB M Mpe3eHTALNEH 0 pa3/ienaM AUCIUILINHEI, KOHTPOJIbHBIE PabOThl, K3aMEHBI, yMEHHUE JIENIaTh BEIBOIBI M IP.




1.2 Onucanue nokasartejieil 1 KpUTepHeB OlleHNBAHUS KOMIIETEHIIUI HA Pa3jJIMYHbIX
Tanax ux opMupoBaHus, ONUCAHME IKAJ OLleHMBAHUS

OneHuBaHue pe3yabTaTOB 00YUYEHMSI IO IUCLHUIUIMHE OCYILECTBIISIETCS B COOTBETCTBUU C
[TonoxeHueM o TEKyIIEM KOHTPOJIE U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

ITo qucnunnune «MaremMaTuka» IpelyCMOTPEHBI CIEAYIOIKE BUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb — HE IIPEAYCMOTPEH; MPOMEXYTOUYHAs aTTecTalus (OLIEHUBACTCA YPOBEHb U KauecTBO
MOATOTOBKHU 110 TUCLUIUIMHE B LIEJIOM).

TEKyIUI KOHTPOJb (OCYIIECTBIEHHUE KOHTPOJS BCEX BMJOB AayAUTOPHOH U
BHEAYJAUTOPHON JIEATEILHOCTH OOYYAIOIEroCs C IebI0 MOIydeHHs IEPBUYHON HHpOpMauu o
X0/ YCBOEHUS OTAEIbHBIX 3JIEMEHTOB COJIEPKaHMsI TUCLIUILIIMHBI); IPOMEXYTOUHAsl aTTeCTalHs
(oLeHMBaETCs YPOBEHb U KaYECTBO OATOTOBKHU 110 JUCLUIUIMHE B LIEJIOM).

Texymuii KOHTPOJb B CEMECTpe MPOBOIMUTCA C LENbI0 O0ECHeueHHs] CBOEBPEMEHHOM
o0paTHOW CBSI3M, JUISI KOPPEKIMH OOydYeHHs, AaKTHBH3AalUM CAMOCTOATENBHON paboTHI
oOyyaromuxcst. Tekymuid KOHTPOJIb CIYXHUT M OLEHKM oO0bEMa M YPOBHS YCBOEHUS
o0yyaromuMcs: yueOHOro MaTepuaga OJHOIO UM HECKOIBKHX pa3AesaoB JIUCLUILIMHBI (MOAYIISA)
B COOTBETCTBUHU C €€ pabouell mporpaMMoi U ONpezesnseTcs pe3ysbTaTaMy TEKYILEro KOHTPOJIs
3HaHUN 00y4YarOIIUXCSl.

Texkymuii KOHTPOJIb OCYIIECTBIISETCS JIBa pa3a B CEMECTP IO KaJeHIapHOMY Ipaduky
yueOHOro Ipolecca.

Texkymuii KOHTpOJIb MpeArojiaraeT HauMClIeHUEe OajuloB 3a BBINOJIHEHHE Pa3IMYHBIX
BUJIOB paboT. Pe3ynpTaThl TEKyILIEro KOHTPOJIS MOABOASATCS IO IIKajle 0aUIbHO-PEUTUHIOBOM
cucrteMbl. PersiameHT OamuibHO-pEeHTHHIOBON cucTeMbl ompezaeneH llonoxeHuem o cucreme
«KoHTpoJb ycrieBaeMOCTH U PEUTHUHT 00yYaroIIUXCs».

Texymuil KOHTpOJIb SBISIETCA PE3YJAbTATOM OLICHKM 3HAHWHM, YMEHUH, HABBIKOB U
nprOOPETEHHBIX KOMIETCHIUH OO0ydJalommxcss Mo BceMy O0BEMY y4eOHOW JHCHIUIUIMHBL,
U3y4YEHHOMY B CEMECTpe, B KOTOPOM CTOUT (OpMa KOHTPOJII B COOTBETCTBUH C YUE€OHBIM
IUTAHOM.

Texymuil KOHTPOJIb YCIEBAEMOCTU IPEAYyCMATPUBACT OLICHMBAHUE XOJa OCBOEHUS
JUCHHUIIIIMHBL: TEOPETUYECKUX OCHOB U NIPAKTHUYECKOW YaCTH.

[TpomexyTouHas aTTecTalus 1o JucuuIuiiHe «MareMaTiuka» MpoBOIUTCS B GopMe IK3aMeHa.
B Tabn. 2 npuBeneHO BecoBoe pacipejiesieHue OalioB U IIKajla OLIEHUBAHMS 10 BHJIAM
KOHTPOJIBHBIX MEPOIIPUATHUI.



Tabmuuna 2. BecoBoe pacrpeneneHue Oa/uloB M IIKalda OLEHUBAHHUS [0 BHUJAM
KOHTPOJIBHBIX MEPOIIPUSATHH.

Tekyimuii KOHTPOJIb

(50 6auIoB®) — HE IPeTYCMOTpPEH

bnoxk 1

biok 2

[TpomexxkyTou
Hast
aTTecTanus
(50 6anoB)

Hrorosoe
KOJHNYECTBO
0asI0B 1o
pe3yibTa-Tam
TEKYIIEro
KOHTPOJISI U
MIPOMEKYTOU
HOM
aTTeCTalluU

Jleximon
HEIE
3aHATHUA

(Xy

IIpaktn
YEeCKue
3aHATH

Jlabopar
OpHBIE
3aHATUA

(Z1)

Jlexumon
HEIE
3aHATHUA

(X2)

IIpakTyu
€CKue
3aHATUSA

(Y2)

Jlabopar
OpHBIE
3aHATUA

(22)

(Y1)

ot 0 o 50
0aJIoB

Meunee 61
Oaa —
HEY/IOBJIETBO

PUTEINBHO;
61-75 —

Cymma GamoB 3a 1 610k = X3
+Y;

Cymma 6arioB 3a 2 6mok = X, +
Y>

YIIOBIICTBOPH
TeabpHO, 76-
90 — xoporo;
91-100 6amra

— OTJIMYHO

Jnst ompeneneHuss (GAKTUYECKUX OLEHOK KaKIOro MOKa3aTessl BBICTABIISIOTCS CIICIAYIOIIHE
6ayutel (Tabmn.3):
Tabnuna 3— Pacnipenenenue 6auioB MO AUCIUTLIAHE

Bug yuebnbIx pabot no Konuuecmeo 6annog

JUACIUATLIMHE
1 6nok \ 2 010K
Texywuii konmponw (50 6annos)
ITocemenue 3aHaTuii - -
Breimonnenue 3aJaHuN no
nucturuae (YO), B ToM ynclie:
- yetHbIH ompoc (YO) - -

Ilpomescymounas ammecmayus (50 6annos)

DK3aMeH IPOBOJUTCS B YCTHOH popme

® Buj 3aHSTHH 10 JUCHHMIIHHE (JEKIHOHHBIE, MPAKTHUCCKHE, 1aBOPATOPHBIE) ONPEENIeTCs yIeGHbIM MIIAHOM.
KonmuecTBo cTONO1IOB TaOMMIIBEI KOPPEKTUPYETCS B 3aBUCMMOCTH OT BHJIOB 3aHSITHH, PEIyCMOTPEHHBIX y4EOHBIM
TUTAaHOM.

Pacnpenenenne 6auioB 1o 0JI0KaM,II0 KaXkK0MY BHIY 3aHATHH B paMKaX JAUCIMIUIMHBI OPE/IENIseT MPEeoiaBaTeb.
Pacnpenenenne 6amioB no TUCHUILIMHE YTBEP)KAAETCS IPOTOKOJIOM 3aceAaHus KaeIphl.

[To 3a04HO#i hopMe 00yUeHNST MEPOTIPUATHS TEKYILETO KOHTPOJISI HE MTPEAYCMOTPEHBI.



DK3aMeH sBiseTcs (OPMOM HMTOTOBOM OIIGHKHM KauyecTBa OCBOEHHUS OOYYarOIIUMCS
00pa3oBaTeNbHON MPOTrpaMMBI 10 JUCHUIUIMHE B IIEJIOM WU IO pa3leny IUCHUIUTMHEBL. [lo
pe3yinbTaTaM »JK3aMeHa oOydaroleMycss BBICTABIISETCS OLEHKAa «OTIUYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEILHOY, WIH «HEYIOBICTBOPUTEIHHO.

Omenka «oTingao» (91-100 6aysIoB) BHICTABIAETCS 00YUAIOIIEMYCS, €CIIH:

- oOyyJaromuiics Habpas Mo TeKyIeMy KOHTPOIII0 HeOOXOIUMBIC U JOCTATOYHBIC OaslIbI
JUTSL BBICTaBJICHUS OLICHKH aBTOMATOM

- 00yuaromumiicsi 3HaeT, MOHUMAET OCHOBHBIEC MOJIOXKEHUS AUCUUIUIMHBI, IEMOHCTPUPYET
YMEHHE MPUMEHSATh MX ISl BBIIOJHEHHS 3aJlaHus, B KOTOPOM HET SIBHO YKa3aHHBIX CIOCOOOB
peLIeHHS;

- 00yyarouuiicss aHaIM3UPYET IEMEHTHI, YCTaHABIMBACT CBSI3U MEXAY HUMHU, CBOJUT UX
B €JMHYIO CHCTEMY, CITIOCOOEH BBIIBUHYTH UJICI0, CIIPOEKTUPOBATH M MPE3EHTOBATH CBOW MPOEKT
(pemeHue);

- OTBET 00YYAarOIErocs Mo TEOPETHYECKOMY U MPAKTUYECKOMY MaTepuaty, CoJIepiKaliemMycs
B BOIIPOCax »HK3aMEHALIMOHHOrO Ouiera, SBIAETCA IOJHBIM, U YIOBJIETBOPSET TpPeOOBAHUSIM
MPOTPaMMBbI TUCITUTUTHHEI;

- oOyyaromuiics MPOJEMOHCTPUPOBAT  CBOOOJHOE  BIAJACHHE  KOHIENTYalIbHO-
MOHSITHMHBIM  allaparoM, HAyYHbIM S3BIKOM H  TEPMHUHOJIOTHEH COOTBETCTBYIOIICH
JUCIUILINHBI,

- Ha JIOTIOJTHUTEINIbHBIEC BOTIPOCHI MIPETOIaBATENsl O0YJAIONIUIICS all TPAaBUIIbHBIE OTBETHI.

Komnerenmus (1) unm ee yacth (M) copMHUpPOBaHBI HA BBICOKOM YpOBHE (YpOBEHB 3)
(cm. Tabm. 1).

Onenka «xopotoy (76-90 6anioB) BeICTaBISETCS 00YYaOIIEMYCs, €CITH:

- oOyuarommiicsi 3HaeT, MIOHUMAET OCHOBHBIEC MOJIOKEHUS AUCUUILUIMHBI, IEMOHCTPUPYET
YMEHHE MPUMEHATh MX ISl BHIIOJHEHHs 33aJaHUs, B KOTOPOM HET SIBHO YKa3aHHBIX CIOCOOOB
pelIeHMs; aHATU3UPYET SJIEMEHTHI, YCTAHABIMBACT CBSI3U MEKIY HIMU;

- OTBET 10O TEOPETHMYECKOMY MaTepuaily, CoJep)KalleMycs B  BOIPOCAX
HK3aMEHAIIMOHHOTO OwWieTa, SBISAETCS TOJHBIM, WIM YacTUYHO TIOJHBIM H YAOBJIETBOPSET
TpeOOBaHUSM MPOTpamMMbl, HO HE BCErJa JaeTcs TOYHOE, YBEPEHHOE M apryMEHTHPOBaHHOE
U3JI0’)KEHUE MaTepuaa;

- Ha JIOTIOJIHUTEIbHBIE BOMPOCHI MPEToaBaTeis 00yJarouics 1an MpaBUIbHbIE OTBETHI,

- 00ydJaromuiicss TPOJIEMOHCTPUPOBAN BIIAJICHUE TEPMHHOJIOTHEH COOTBETCTBYIOIICH
JUCITUTUIAHBI.

Komnerenus (1) miu ee yacth (1) chopMUpOBaHbl HA CPEHEM YPOBHE (YPOBEHD 2) (CM.
Tabmn. 1).

OreHka «yI0BIETBOPUTEIHHO» (61-75 6aisIOB) BBICTABISETCS 00YJArOIIEMYCS, €CITU:

- oOyuaromuiicss 3HaeT M BOCIPOM3BOAWT OCHOBHBIC TOJOXKEHHUS IUCIHUILTUHBI B
COOTBETCTBUHM C 33JaHUEM, MPHUMEHSET WX JUIS BBINOJHEHHS THUIIOBOTO 3aJaHHsi B KOTOPOM
OYEBHJIEH CIIOCO0 peIleHus;

- 0o0yvaromuiicsi MPOJAEMOHCTPUPOBAT 0a30BbIe 3HAHHUS BAXHEHIIMX pa3/esoB
JTUCITUIIMHBI U COJIePKaHus JEKIIMOHHOTO Kypca;

- y oOyuaromerocss MMEIOTCS 3aTPyAHEHHUS B HWCIOJIb30BAHWU HAYyYHO-TIOHATHHHOTO
anmapara B TepMHUHOJIOTHUHU Kypca;

- HECMOTpS Ha HEIOCTaTOYHOCTh 3HAHWH, OOyYarOIMHCS WMEeTCS CTpeMIICHUE
JIOTMYECKH YETKO TOCTPOUTH OTBET, YTO CBHUJAETEILCTBYET O BO3MOXKHOCTH IOCIEAYIOILEro
00yJeHUsI.

Komnerenrus (1) wu ee 9acth (1) copmupoBaHbl Ha 6a30BOM ypoBHE (YpOBEHb 1) (cM.
Tabn. 1).

OrneHka «HEyIOBJIETBOPUTENbHO» (MeHee 61 Oamna) BbICTaBISIETCS OOydaroleMycs,
€CJIU:

6 KomnuyectBo u yCJ0BUA NOJTYUCHHUA H€06XOHI/IMHX 1 JOCTATOYHBIX JJIA NOJYYCHHUA aBTOMATa 0asoB OIIPCACJICHBI
IlonoxxenueM o cucreme «KOHTpOJ’IL YCIIEBacMOCTU U pCﬁTHHF 06yqa}on11/1xcs{»



- oOyyarommiicsi WMEeT TIPEJICTABICHUE O COJCPKAaHUM IUCHUIUIMHBI, HO HE 3HAeT
OCHOBHBIE TIOJIOKEHUS (TeMBbI, pa3fenia, 3aKOHa W T.[.), K KOTOPOMY OTHOCHUTCS 3aJlaHue, He
CHOCOOCH BBITIOJHHUTH 33aJaHHE C OYEBUIHBIM pEIICHHEM, HE BJIAZCCT HABBIKAMHU HAXOJUTh
CTPaTEruuecKoro aHaln3a, pa3paboTKU U OCYIIIECTBICHUS CTPATETHH OpTraHU3aIuy;

- y 00ydYaroIerocst IMEIOTCSl CYIIECTBEHHbBIE MPOOEIIbl B 3HAHUM OCHOBHOTO Marepuaia
10 TUCITUTUINHE;

- B IPOIIECCE OTBETA IO TEOPETHYECKOMY MaTepHaiy, COJCepKalleMycsi B BOIPOCaX
AK3aMEHAIMOHHOTO OMIIeTa, TOMYIICHBI TPUHIIUITMATHHBIC OITUOKY MPU U3T0KEHUH MaTepHaa.

Komnerenrusi(u) uiu ee 9acth (1) He CHOPMHUPOBAHBI.

1.3 MeToauyeckne MaTepHaJibl, ONpeessolue NPpoue1ypbl OlleHNBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH

OneHuBaHue pe3yabTaToOB 00Y4YEHUs CTYAEHTOB 10 JUCHMIUIMHE «MaTeMaTukay
OCYLIECTBJISETCS 110 PEIVIAMEHTY TEKYILErO0 KOHTPOJIS ¥ IIPOMEKYTOYHOU aTTECTALUH.
@DopMBI IPOMEKYTOUHOTO KOHTPOJIS 3HAHU:

- yctHbIi ornpoc (YO);

IIpopaboTka KOHCIEKTa JIEKLUH U y4eOHOH JIUTepaTyphl OCYLIECTBISETCS CTYIEHTaMU B
TEYEHUE BCErO0 CEMECTPA, I0CIE M3Y4YEHHMs HOBOW TeMbl. IlepedeHb BOIPOCOB UIsl YCTHOIO
omnpoca ompezeseH cojepxkanuem teMbl B PIIJI m  meroguueckuMu pEeKOMEHIAUUSAMU 110
HN3YUCHUIO JUCHUITIIINHBI.

3amuTa IPAKTUYECKUX 3aJaHUN MPOU3BOIUTCS CTYJEHTOM B J€Hb UX BBIOJIHECHHS B
COOTBETCTBUU C IUTaHOM-TpadukoM. llpernonaBarens mpoBepsieT NPaBUIBHOCTH BBITOJIHEHUS
IIPAKTUYECKOIO  3aJlaHusl CTYIEHTOM, KOHTPOJMPYET 3HAaHHUE CTYIEHTOM IIPOHIEHHOTO
Marcpurajia ¢ IOMOUIbI0O KOHTPOJIBHBIX BOIIPOCOB WJIM TCCTUPOBAHM.

O1eHKa KOMIIETEHTHOCTH OCYIIECTBIISETCS CIEAYIOIMM 00pa3oM: B MPOLECCe 3alUThI
BBIABIISACTCA I/IH(I)OpMaIII/IOHHaﬂ KOMIIECTCHTHOCTb B COOTBCTCTBHU C IMPAKTHUYCCKUM 3aJaHHUCM,
3aTEM MPENOJaBaTeIeM AACTC KOMIUIEKCHAs OLEHKA IEATEIIbHOCTH CTYIEHTA.

BBICOKy}O OICHKY IOJYYarOT CTYACHTLI, KOTOPBLIC IPU IMOATOTOBKEC MaTcCpuaia IJid
CaMOCTOSITENIbHOW PabOThl CyMeIM CaMOCTOSATENbHO COCTABUThH JIOTMYECKMH IUIaH K TeMe U
peanus3oBath €ro, coOpaTb JOCTAaTOYHBIA (aKTUYECKUl MaTepuan, IOKa3aThb CBS3b
paccMaTpuBaeMOM TeMbl C COBPEMEHHBIMH IpoOiieMaMM Haykd M OOIIecTBa, CO
CIICHHUAJIBHOCTBIO CTYACHTA W KaKOB aBTopCKI/Iﬁ BKJIaJd B CUCTEMATU3alNIO, CTPYKTYPUPOBAHUEC
Marepuania.

OIIGHKa KadyecTBa IIOATOTOBKM Ha OCHOBAHHHU BBIITOJIHCHHBIX 3ajlaHI/II71 BEIACTCA
npernojiaBaTensiM (¢ OOCYXKJIEHHEM pe3yJbTaToB), Oaulbl HAYMCISIOTCS B 3aBHCHMOCTH OT
CJIO’)KHOCTH 3aJIaHUs.

W TOroBpIii KOHTPOJIb OCBOCHHSI YMEHHS U YCBOCHHBIX 3HAHUH JUCIUILUIMHBI « AHTPOIIOJIOTUS»
OCYIIECTBIISIETCS B MPOLECCE MPOMEXYTOYHOM aTTECTAllMK HA DK3aMEHE. Y CIIOBUEM JOIYCKa K
9K3aMeHY SIBJISETCS MOJIOKUTENbHAS TeKyIlas aTTecTalys o BCEM NMPaKTHYECKUM paboTam
y‘Ie6HOI\/'I JAUCHUIIIMHBI, KITFOYEBBIM TCOPETHYCCKUM BOIIPOCAM JUCIUITIINHBI.



2. KouHTtpojbHble 3a1aHus (1eMOBepPCHH) IS OIeHKH 3HAHUI, yMeHH i, HABBIKOB H
(WJIn) onbITA 1EATEIbHOCTH, XaPAKTEPHU3YOIIHX ITanbl (POPMUPOBAHNS
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTe/JbHOI MPOrpaMMbl

2.1. TunoBbIe IK3aMeHAIMOHHbIE MATEPHAJIBI

IlepeyeHb BONpPOCOB /I NPOBeeHHs IPOMEKYTOUYHOM aTTecTAlUN

Bomnpocs! 1uist 3k3aMeHa.

1.IlonsiTHE MAaTPULIBL, THUIIBI MATPULL

2.0nepanuy ¢ MaTpuliaMy (CJI0KEHHE, YMHOXKEHHE Ha YUCIIO0, YMHOKEHHE MaTpUIbl Ha
MaTpully, TpaHCIOPTUpOBaHUe MaTpuil). CBONCTBA oneparuii.

3.0mnpenenuTenu MaTpuULl, X CBOMCTBA.

4.Pa3noxeHne ONpeeTuTeNs Mo HIEMEHTaM JII000H CTPOKH, CTOIONA.

5.06parnas marpuua. Kpurepuii ee cymectsoBanus U Gopmysa il BBIYUCICHHUSL.

6.CucreMbl IMHENHBIX anreOpanueckux ypaHeHuil (CJIAY).

7.CoBMeCTHBIE, HECOBMECTHBIE, ONPEIEIICHHbIE, HeonpeaeaeHHsle CJIAY.

8.®opmynsl Kpamepa mist pemenust CJIAY.

9.Marpuunsliii metop pemenust CJIAY.

10.MuHOp MaTpuIbl, paHT MaTPUIIBI.

11.2nemenTapHble IpeoOpa3oBaHMsl MAaTPUL], SKBUBAJICHTHbIE MATPHIIBI U UX PAHTH.

12.JIuHeliHO 3aBUCHMBIE, TMHEHHO HE3aBUCHMBbIE CTPOKHU MaTpullbl. Kpurepuii nuneitHon
3aBUCHUMOCTH.

13.Kpurepuii comectnoctu CJIAY Kponekepa-Kanemnnu.

14.Meton XKopnano-TI'aycca pemenust CJIAY. ba3ucHblit MuHop, 6a3ucHbIe U CBOOOTHBIE
nepemenHble CJIAY.

15.Pemienrie 0MHOPOAHBIX cUcTeM JIMHEHHBIX ypaBHeHU# (OCJIAY).

16.Kputepuii cyniecrBoBanus HeTpuBHalibHbIX pemeHuit OCJIAY.

17.dynnamenrtanbHas cucrema pemenuit OCJIAY, oGee pemienue.

18.IToHsiTHE N-MEPHOTO BEKTOPA, OIEPALlMU C BEKTOPaMH.

19.JIuneitHoe apudmeTnueckoe BEKTOPHOE IPOCTPAHCTBO.

20.JIuHeliHO 3aBHCHMMas W He3aBHCHMas cucTteMa BeKTopoB. Kpurepuil nuHeitHOU
3aBUCUMOCTH CHCTEMBI BEKTOPOB.

21.CymectBoBanue B Rn cuCTEMBI n IMHEMHO HE3aBUCHMBIX BEKTOPOB. basuc B Rn.

22 JluneiiHas 3aBUCUMOCTH B Rn 1100011 cHCTEMBI U3 M BEKTOPOB (mM>n).

23 Kputepuii 6a3uca B Rn. Paznoxxenue Bektopa 1o 0azucy U €ro eAMHCTBEHHOCTb.

24.CkangpHoe mnpousBeeHHe B Rn, ero cBoiicTBa. DKOHOMHUYECKMH W MEXaHUYECKHUU
CMBICJI CKaJISIPHOTO MPOU3BEACHHUS.

25.n-MepHOEe EBKJIMJOBO MPOCTPAHCTBO, MOJYJb BEKTOpa, HAMpaBICHHUE KOCHHYCHI
BEKTOpA.

26.ITpoexkuust BEeKTOpa Ha BEKTOP, OPTOTOHAJbHBIEC, KOJUIMHEAPHBIE, KOMIUIAHAPHBIE
BEKTODBI.

27.BekTop Kak HampaBJieHHBIA OTpe30K. /lekapToB MpsIMOYroJibHBIN 0a3uc U JeKapToBa
MPSIMOYTOJIbHASI CHCTEMa KOOpAWHAT (JI.I1.C.K.).

28.Pagnyc-BeKTOp TOYKH, KOOPAMHATHI TOUKH B J.11.C.K.



29.BekTopHoe npousBeneHne BeKTOpoB B E3, ero cBoiicTBa, MEXaHUYECKUI CMBICII.

30.CmemanHoe npousBeeHrue BekTopoB B E3, ero coiicTaa.

31.YcioBust OpTOrOHaIbHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB B E3.

32.IlousiTHe ypaBHEHHUSI TEOMETPUUECKOTO 00pasa.

33.I1m0cKOCTh, HOPMAJIHBIH BEKTOp TUIOCKOCTH. OOIee ypaBHEHHE IIJIOCKOCTH U €ro
YaCTHBIE CIIy4au.

34.Yron Mexay IUIOCKOCTSMH, YCIOBHE NEPHEHAMKYISAPHOCTH M MApaLIEIbHOCTH
MJIOCKOCTEH, pacCTOsIHUE OT TOUKH A0 mockocTH. [lmockocts B En, n>3.

35.Ilpssmas B E3, ee nanpassttonuii Bektop. OOmme, KaHOHUYECKUE, TapaMeTPUIECKUE
ypaBHEHUs HPsAMON. JIyd U OTpe30K.

36.Yron mexay npsmbiMu B E3. TlepnenaukyinspHbie, apauiesibHbIE, EPECEKAONIUEC
U CKpelMBaroimuecs npsmele. Paccrosiaue ot Touku 10 npsmoil B E3. Ilpsamas, nyd u oTpe3ok B
En, n>3.

37.Yron  Mexay OpAMOM M IUIOCKOCTBbIO,  YCJIOBHUS  MAPAIENBHOCTH U
NEePHEHAUKYIISIPHOCTH OPsMOM M IUIOCKOCTU. Touka mnepeceueHuss NpsSMOW U IJIOCKOCTH,
IIPUHA]JIEKHOCTD MIPSMOMN MJIOCKOCTH.

38.IlpsiMas Ha MJIOCKOCTH, KaK YacCTHBIM citydail mpsiMoil B E3 u kak nuHus nepeceyeHus
IUIOCKOCTH C MI0CKOCThI0 OXYVY.

39.YpaBHeHue NpsIMOH Ha MIIOCKOCTHU C YTIIOBBIM KO3 (OUIIMEHTOM.

40.YpaBHeHHE KPUBOH BTOPOTO IMOPSIKA, €ro Mpeodpa3oBaHUe C MOMOIIBIO MTOBOPOTA U
napajuieIbHOTO IEPEHOCA OCEH KOOpAUHAT.

41.Onnunc, runepOoa, napadona. Ocu CUMMETPUH, LIEHTP, BEPIINHBI, SKCIIECHTPUCUTET.
KanoHnueckue ypaBHEHHUs U YPABHEHUS CO CMEIICHHBIM LIEHTPOM.

42 .MHOXeCTBO, OIIEpallii C MHOXKECTBaMH.

43.OyHKIMS OIHOM mMepeMeHHOM, cmocoObl 3anaHus. (OCHOBHBIE JJIEMEHTapHbBIC
¢ynkuuu, ux rpadpuku. Cinoxxnas GyHKIHUS.

44 Tlpenen pynxruu npu x[1x0 (x[100).

45 .beckoHeuHO MaJiast (QYHKIUS U €€ CBOHCTBA.

46.beckonevyHo OonbIIas (yHKINSA, CBSI3b C OECKOHEYHO MaJIOH.

47.0cHOBHBIE TeOpeMbl O Tmpeaenax (yHKUUU (KPUTEPUIl CyIIECTBOBAaHUS Ipeena,
€MHCTBEHHOCTb, IIPE/IET CYMMBI, IPOU3BENECHHUS, YACTHOTO).

48.I1epBblii 1 BTOPOI CHIEIIUAIbHBIE IPEAEIIBI.

49.CpaBHeHue OECKOHEYHO MAJIBIX (DYHKIIHIA.

50.01HOCTOpOHHKE TIPEENbl PYHKIIUH.

51.HemnpepsiBHOCTh (DYHKIIMM B TOYKE, Ha MHTEpBajie, OTpe3ke. TOUKU pas3pbiBa U HUX
KJIacCU(pUKaIH.

52.0CHOBHbIE TEOpPEMBl O HENPEPHIBHBIX (YHKIUAX (HEHIPEPHIBHOCTH OCHOBHBIX
AJIEMEHTApHBIX (PYHKLNH, CII0)KHON (PYHKIIUH).

53.CgoiicTBa (QyHKIIMI HENPEPHIBHBIX HAa 3aMKHYTOM OTpe3Ke, a0COIIOTHBIN 3KCTpEMyM
(GYHKIIIH.

54.Ilpuparienue apryMeHTa U npupaiienue GyHKIuu. 3ajjada o KacaTeabHOH K MIIOCKOM
KPHBOM.

55.1IpousBoaHas (yHKIMH, €€ TeOMETPUYECKHMH W (U3UYECKUH CMBICI. YpaBHEHHE
KacaTeJIbHOW U HOPMAJIM K KPUBOM.

56.Temn pocTa U 3IaCTUYHOCTh (PYHKITUH.

57.Heobxoaumoe ycioBue nuddepeHImpyeMocTd HyHKIIUH.

58.0OcHoBHbIe npaBuia U hopmyssl AuddepeHnpoBaHusL.

59. Iuddepentinan GyHKINUUA, €TO0 TE€OMETPUUYECKUNM CMBICI, CBONCTBA, NMPUMEHEHUE K
NPUOJIMKEHHBIM BBIYUCIICHUSIM.

60.ITpousBoaubie U nuddepeHIanbl BICIINX TOPSIKOB.

61.ITepBooOpa3nas. Teopema o nmepBooOpaszHoii. HU, ero reoMmeTprueckuii CMbICT.

62.CpoiictBa HU.

63.Teopema o 3amene nepemennoi B HU.

64.TabiMia OCHOBHBIX HHTETPAJIOB.



65.UnaTerpupoBanue no yactsim B HU.

66.PannonanbHble  poOW, NpaBWIIbHBIE W HENpaBHIbHBIE ApoOH. VHTerpupoBaHue
HEeIMpaBUIILHBIX JIpo0ei (Teopema).

67.1Ipocreiimue panuoHaNbHBIE OpoOU, UX HHTErpupoBaHue. Teopema O pas3noXeHUH
MPaBUJILHOM IpOoOH Ha CyMMY MPOCTEHIITNX IpOOeH.

68.MHTerprpoBaHe TPUTOHOMETPUIECKUX (DYHKITHIA.

69.MHTerpupoBanre NPOCTEUIIUX UPPALMOHATILHOCTEH.

70. TpUroHOMETPUYECKHUE MOICTAHOBKH.

71.3ama4ya 0 BEIYMCIICHUH IUIOIAIU KPUBOJIMHEHHON TpaIeluH.

72.01 xak mnpenen uHTerpanbHbIXx cymm. ['eomerpuueckuii cmpicn OW. Teopema
cymiectBoBanus OU.

73.CaoiictBa OU, TeopemMa o cpegHeM.

74.TeopeMa 0 MPOU3BOAHOMN OT UHTErpaJia C MEPEMEHHBIM BEPXHUM IPEACIIOM.

75.@opmyna HeroTona-JleitOnura (Teopema).

76.3aMeHa IEpEMEHHON U MHTErpupoBaHue 1o yactsiam B OU.

77.Teopembl O IMJIOLIATU TJIOCKOH (DUTYpPBI, OTpaHUYEHHOW JIMHHUSIMHM, 33JlaHHBIMU a) B
JIEKapTOBOM cUCTEME KOOPANHAT; 0) mapaMeTpu4ecKH.

78 AnuHa nyru IUIOCKOM KpuBoil. Teopema O UIMHE IyrdW B JCKapTOBOM CHCTEME
KOOP/IMHAT U €€ CIIEJCTBHUSL.

79.Beruncienne 00beMOB TeJ MO TUIOIIAASIM MOIMEPEYHBIX ceueHui (Teopema). OObem
TeJla BPaLIeHHUS.

80.OxoHoMHueckue npunoxenus OU.

81.HecoOcTBeHHble MHTErpaibsl 1-ro poja M 2-To, MX ONpEAETCHHE, BBIYUCICHHE U
F€OMETPUYECKHUI CMBICIL.

82.luddepennmanbable ypaBHEHHs 1epBOro nopsaka. OCHOBHbIE OHITHS

83.11VY c paznensromuMucs nepeMeHHbIMU

84.0nnopoansie J1VY.

85.Jlunelinbie nudepeHnuanbHbie ypaBHEHUSI.

86.luddepennmanbable ypaBHEHHs BTOPOro nopsiaka. OCHOBHbIE TOHATHUS

87.JIunelinble quddepeHnnaIbHble ypaBHEHUST BTOPOTO MOpsiiKa

88.Uucnossle psaabl. Yactnunas cymma. Cymma psaa

89.Heob6xoanMblil MpU3HAK CXOAUMOCTH. ["apMOHUUYECKUH psizt

90./locTatouHble MpU3HAKU CXOAUMOCTH. [Ipu3Hak cpaBHEeHU

91.I1pusnax lanambepa

92 .Panukanbublid npu3Hak Komm

93.1nTterpanbhblil npuszHak Ko

94.3nakouepenyromuecs paisl. [Ipusznak JlelioHuma

95.@yHkunoHanbHbIE psbl. CX0IUMOCTh (PYHKIMOHAIBHBIX PSI/IOB.

I[pakTHyeckue 3axaHus
o AucuumInae «MareMaTuka»

Jluneitnas ajaredopa

1. Jaubl matpunsl A, B, C, unciaa o u p.
Borunciaure: a) C'B; 6) a A + 'B.

010 1 00 1 0 1
011 111



1 00 010 0 1 1

1.2. A={0 1 2|;B=|0 3 4;C:(1 5 1); a=3; B=3
1 10 1 1 1
2 11 3 0 4 31 0

13. A=|0 0 1(B={4 1 1 :C:(5 0 1); a=4; B=2;
1 01 1 3 5

2. PernTh cUCTEMBI JIMHEHHBIX YPABHEHUI:

a) no ¢popmysaam Kpamepa, MaTpuHbIM MeTOA0M, MeTOI0M ["aycca;
0) meroaom I'aycca;

B) metoaoM I"aycca.

2.1.a)

2.2.a)

2.3. a)

2X—5y+4z=15, X+2y—2=-3, 2X—5y+4z=15,
X+2y—7=-3, 6) {2X—5y+4z=15, )] X+2y—-7=-3,
3x+4y+z=l; 3x—3y+3z=12; 3X—3y+3z=2.
X+7Yy+22=5, X+7Yy+22=5, X+7Yy+22=5,
3x—-8y—-z=1, 6);oX+9y+3z=11, &) {5X+9y+3z=06,
AX+2Y+7=6; AX+2Y+2=06; AX+2y+2=0.
2X+5Yy+2=8, 2X+5y+2=8, 2X+5Yy+2=8,
3X—Yy+22=3, 6){ IX+16Yy+2=29, ») /X+16Yy+2=2,
X+y—-2z=5; X+Yy—22=5; X+Yy—22=5.

BEKTOPHASA AJITEBPA U AHAJIMTUYECKAS
I'EOMETPUA

1. /laHbl KOOPANMHATHI BEPIIHH MUPAMHU/bI ABCD.

Hairn:

1.1.
1.2.

a) yroa mexay Bekropamu (P = (Ag, CS) ;

0) NpoeKIHI0 BEKTOPa AB na BEKTOp AC ;

B) IUIOIIAAb TPEYroJbHUKA ABC ;

) BBICOTY TPEYIrOJIbHUKA ABC , ONYIIICHHYI0 U3 BePIIHHBI C
HAa CTOPOHY AB

1) 00beM MUpPaAMHAbI ABCD ;

e) BBICOTY NHPaAMHU/IbI ABCD » OMYINECHHYIO U3 BEPIIMHBI D Ha

OCHOBaHHE ABC .

A4-13). B(-210),
A(-12-3), B(4-10),

C(0;-572),
C(21-2).

D(4,-12);
D(34,3);



13 A(-34-7), B®5-4), C(-273). D(-48-12);
14 A(LL-1), B(231), C(3B21), D(59-8);
15 A(231), B(41-2), C(6;37), D(75-3);

2. CocTaBUTH ypaBHEHHE IUIOCKOCTH, IPOXOASIIEi Yepe3 TOUYKY A M NEePHeHINKYJISIPHO BEKTO]

2.1.A2,5,3), B(78-1), C(9,74).
22.A(7-50), B(83,-1), C@85,10).
23.A(53,-1), B(0,0,3), C(5,:-1,0).

3. lans1 yerbipe Toukn A(X1,Y1,21), B(X2,Y2,22), C(X3,Y3,23), D(X4,Y4,24).
HajiTu: a) ypaBHeHHe IJIOCKOCTH, POXoAsilIeil Yepe3 TOUKHU A, B, C;

0) paccrosinue ot Touku /[ 10 miockoctu ABC;
B) YroJ Mesxay miockoctsio ABC u mitockocrsio 5x-3y+7z-3=0.

3.1.A(1,-1,2), B(2,1,2), C(1,1,4), J(0,-3,1).
32.A(-3-1,3), B(2,1,-4), C(0,-3,-1), J1(-1,2,-2).
3.3.A(1,3,0), B(4,-12), C(3,0,1), J(-43,0).

4. lIpsimast L1 3axana o01uMMHU ypaBHEHHSAMH.
HaiiTu: a) kaHoHMYecKHe U TapaMeTPpUYecKHUe YPAaBHEeHHUs NpsiMoii Lj;
Xx-1 y+5 z-4

0) HaliTH yroJ Me:xxny npsimoii L, u npsimoii L:

2 3 -1
2X+y+2-2=0, X—y—-z-2=0,
4.1. Ly: 4.2. Ly:
2Xx—-y-32+6=0. X—2y+2+4=0.
X=3y+2z+2=0, 4x+y—-32+2=0,
4.3. Ly: 4.4, Ly:
X+3y+z+14=0. 2Xx-y+z-8=0.
5. HaiiTH TOYKY mnepecedyeHHMsl NMPSAMOM M IJIOCKOCTH:
X—2 -3 z+1
5.1. _Y = , X+2-y+3-2-14=0.
-1 -1 4
X+1 -3 z+1
52. Y T 4 2.y-5.7420=0.
3 -4 5
x—-1 +5 z-1
53, _YES Iy 3.y47.2-24-0.
-1 4 2

6. Jlannl Touku A,B,C.

- -
HaiiTu: a) yroa mexkay Bekropamu 4B u AC ;
- -
0) npoexuuio BekTopa AB Ha BekTop AC ;
B) yroJ Mexay meauanoii A/l u Bbicoroii AE;
r) ypaBHeHHe NPSIMOIi, npoxoasieil yepe3 Touky C, napajuieJbHO
npsimoii AB;
1) TOYKY NepecedyeHus BbICOT TPeyroJbHUKA.



6.1. A(2,3), B(4,5), C(3,-2). 6.16. A(2,4), B(1,5), C(3,-5).
6.2. A(2,5), B(-4,5), C(0,1). 6.17.A(3,4), B(6,2), C(-1,10).

6.3. A(1,3), B(-2,3), C(3,4). 6.18. A(2,1), B(4,6), C(-2,-2).

IIpenennl. HempepbIBHOCTL GyHKIMHU
1. Berumcaursb npejeJsl

YUCJI0BBIX

MOCJIe0BATEILHOCTEN

1. alim ——— van+1
n—>°°3\/_+n

. 2n—1
lim
®nﬁw 2n+1

2
2. a) lim (n+2)
n—o7n%—-2n+3

5n+7)
6) lim
n—o| 5N+3
2
3 4 ||m M
n—>°On 3_3n+2

4n+1 )"
6 lim
n—o 4n —3

1. BbrumcauTs npeaesa pyHKIuM:

2
2.1. lim 2X"—5X-3 npu: a)

x—>Xg 3x?—4x-15
XO=2;6) X0 =3;B)XO=OO




2
2.2. lim ax 5 X 2an: a)
X=Xg 2X°—X—6

X, =0;06) x0=2;B) Xy =0

. 2X%45x—
23, lim > 5 Snpn; a)
X=>Xg X“+5x+6

X0 =3;6) X0=—3;B) X0 =00

1. BuruncauTs npeaes pyHKIUM:

IX=1-/T—X

3.1. lim
X—4 X—4
v lim JX+1-/10-2x
X—3 X—3
, X—2
33. lim
x>2 \[x+3—/T—X
34. lim X+l

X1/ X45-/3—X

1. Bbruucauthb npeges GyHKIMU:

. Sin 5x
41, a) lim=
x—>08In 4X
. Ccosx—1
43. a2 lim /=
x—0 X2

1. HccaenoBats ¢pynkuuio y=f(X) Ha HempepbIBHOCTD;
HAWTH TOYKH paspeiBa. Ilocrpours rpagux

¢pynknum:

42. 2) lIm tg6x
x—0 X2_2X

2
. X°+3X

44. 2) Im =
x—0gIn 7X



7.1

0, x<-2
y=Ix°+1, —2<x<2
X+3, X>2

7.3.

-1, x<0
y= \&, 0<x<4
X=2, x>4

72. Y=

y

1 x<0
x?, 0<x<1
2—X, x>1
1.4.

0, x<0

sin x, 0<x<7/2
X+l, X>7m/2

IMpousBoaubie. IlpuiiokeHune Npou3BOIHOM

1.HaiiTi npon3BoaHyI0:
11 ay=5eX+ctgx—2;
12.  a)y=3InXx—tgx+1;
13.  ay=3*+cCtgx—4;

2.HaiiTn Npon3BoAHYIO:

2.1.  a Y=InXx-arcsinx;

22. a) y:7X'Cth;
23. a Y=InXx-sinx;

HaiiTu npou3Boanyo:

3.1. a)yztgi(;
2
3/x
3.2 a)y:T;
e
3.3 a)yZarZCth;
X +X

6)y =Sin 2X—+/ x* +3x?

6) Y =arcsin 6x+cos°® x

6) Y =+/arcsin x +ecosx

6) y=arctg*x-cos(e*)

5) Y =Sin 2x-vx°+2x

6)y =tg*x-In(arccos x)

. BoruncauTs npeaenbl PyHKIUMA, HCIOJIb3YH NpaBuiIo Jonurais:

3
21. 2 lim 3+5X

x>0 5x4 _2x+10

sin x
0) y=—
x>—21In X
G)y_x4%1
In 9x
6 y:Vﬁnx
ctg4x
2X
5 lim & 1
x—05In 3X



5+7x+3x* CoeX o

22. o lim 6 lim &

x>0 ¥3_5X+6 x —>1 SIn 71X
8+3x+2x* . 1-cosbx
23.  a lim 6) lim =——=%
x—0 x4 _10x+1 x—>01—-Cc0oSs /X

HccnenoBath QyHKIMIO HA IKCTPEMYM M Neperud, 1 MOCTPOUTH cXeMaTH4YeCKHil rpauk:

1 2 3
3LYy="X—=x3-=x2+42;
4 3 2

32. Yy =2Xx3-3x°+4;
33. Y =2x3—6x%2—18x+3;
IIpoBecTH mosiHOE Mccie0BaHUe (PYHKIMHU U IOCTPOUTH eé rpaduk:

viy- X>+4

: )(2

X2 —x+1
42. Y= ;
X—1

. y_4—x3 |

. )(2 ;

HEOITPEJEJIEHHBII UHTEI' PAJL. ONTPEJEJEHHBIA UHTETPAJI M ET'O ITPII

1. BeluMcanTh HeonpeaedeHHbIH HHTerpaJl.

2
114) | 5x4—37+22/§+sin X] dx 5) j(3x+2) dx
X x2
COS 2X
2. 6) : dx
129 | 14+-x2 } Icos2 Xsin® x
1.3. a)j 3X7 —6+5?\’/;+COS XJ dx 6) I(ZX—l)
X e
2. BIUHCIUTH Heomnpe/ieJeHHbIH HHTerpas
21.9) | \/5—2x3-x2dx 6) | e2% %+ gin xdx
tg x+3
2.2.4) dx 6)
I 7x°-3 F cos?x cos” x




23.9)| (2x4+3)m-x3dx ) I1+In X

3. BbIuucaIuTh HeonpeaeJeHHbIi HHTErpaJl.

3L 4 [(2x—1)cos3xdx 5 [Inxdx
a) | (5-x)-e**dx 6) [arcsin xdx
2 [(3—x)sin 3xdx 5 [x% Inxdx

4. Beruuciaurb Heonpeueﬂeﬂnbn‘i HHTErpaJj

4.1 ) X+1 o 4 X+4
2+4X+29 1/X 2X
4.2.
o 23x+2 dx o[ 2 2x+1
2X+3 1/X 6X
4.3 o XL 2x-1 4x+3
2

0
+2x+3 ) jq/ —8x

5. BbIYHCJIUTH HeonpeaeJeHHbI HHTerpaJl.

>1 X2 +1 X2 +X+2

0 x(x+1)(x—2)dx 28| (x-1)° (x +4)dx

52 2x-1 _
X d ; X% +2x—1
)Ix(x—l)(x+2) " ) I(x+1)2(x2+9)dx
X% +2 X% —X+2

&) x(x—3)(x—1)dx 28| (x—2)2(x2+1)dx

6. BorunciuTh HeonpeaeJeHHbIH HHTErpaJl

5.3.

6.1. .
jmnBde
6.2. -
[sin % x cos? x dx
6.3. COS X
| dx
2+C0S X

jcos3 Xsin? x dx

6.4.



6.5. .
jmn4xdx

8. Beruncauth miIomagb (purypsl, orpaHnueHHy0 JUHUSIMHU. ClesiaTh YepTex.

S1.2)  y—x2_2x, 9 [x=4cost
y=x. y=sint

82.0)  y=x243x, 6 r=4c0s3p
y =2X.

8.3. a) y=x2—6X, 0) X:2C083t
y=—4x. y=sin®t

Borunciauth 00beM Tes1a Bpamenus. CaeiaTh YepTexk.

91 (x4y=1 9.8. KX:yZ,
¢ X=0, soxpyr ocu OX { x=0, soxpyr ocu O
\ y=0 y=1

92 (xyy=1 9.9. *yzxz’
3 X=0, soxpyrocu OY J X=2, Bokpyr ocn OX
| y=0 y=0

JNODPEPEHIIUAJIBHBIE YPABHEHUSA
3apava 1. Haiitu o6umii unterpan nuddepeniuanbHoro ypasaenus. (OTBeT npeacTaBuTh B BUIE (X,

1.1. 4xdx —3ydy = 3x°ydy — 2xy°dx ..

1.2, X1+ y? + yy'V1+x2 =0.

1.3. J4+ y?dx—ydy = x*ydy.

3agaua 2. Haiitu oOumii unrerpan nuddepeHmaibHoro ypaBHeHUS:

2 3 2
21 y =Y ya¥io 22 xy' =Y T2V

2 2 2

X X 2y° +X
23 y =2tY 2.4,y = x> +y* +y.

X—y

3anauya 3. Haiitu pemenue 3agaun Kommu:



3.1 y’—lzxz, y(@) =0.
X

3.2. y'—yctg x=2xsinx, y(z/2)=0.

3.3. y’+ycosx=%sin2x, y(0) =0.

3apgaua 6. Haiitu obuiee pemenue nuddepeHunanbHOro ypaBHEeHHS:

6.1. a) y"+3y"+2y' =1-%°, 0) y" —4y"+5y -2y =(16-12x)e” %,
B) y"+ 2y =4e*(sin X + Cos X).

6.2. a) y"—y =x*+X, 6) y"—3y"+2y = (1-2x)e*,
B) Y —4Yy +4y =—-e*sin6x.

6.3. a) y¥ —y”"=5(x+2), 6) Y-y —y +y=(3x+7)e*,

B) y"+ 2y’ =-2e*(sin X + cos X).

1.1 DJEMEHTHI JMHEMHOM AJITEBPBI 1 AHAJINTHYECKOW TEOMETPUAH

3aganue 1. Haiitu pemienne cCUCTeMbl TPEX JIMHEWHBIX YPAaBHEHUHN C TPeMs HEU3BECTHBIMU: a)
o popmyrnam Kpamepa; 6) MmeTogoM 00paTHON MaTpPHIIH;
B) MetoaoM ["aycca.

3X1 —5X2 + X3 = -4

2X] — X9 +2X3 =6

— X1 +3Xo + X3 =8

Pemenue:
O603HaunM
3 -5 1 X1 -4
A= 2 -1 2;X=|xp|;B=]| 6 |,
-1 3 1 X3 8

rae A — MaTpuila CUCTEMBI, COCTaBIeHHAs U3 KO (DHUIIMEHTOB TPH HEM3BECTHBIX X1, X2 M X3, X —
cTos10e1] HEN3BECTHBIX; B - cT010e1] CBOOOAHBIX UJICHOB.
a) Meron Kpamepa

Brruucnum onpenenutens MaTpuilbl A pa3ioKEHUEM TI0 TIEPBON CTPOKE:

3 -51
-1 2 2 2 2 -
A=|2 -1 2=3-(-1)"- _5). (=12 1.(=1). _
o R PR M S YR ;‘

=3-((-1)1-2-3)+5-(2-1-2-(-1))+1-(2-3-(-1)- (1)) = —21+ 20 +5=4.



T.x. A#0, To peleHne cucTeMbl MOKET OBITh HaiiieHo 1o ¢popmynam Kpamepa:
Xp=A1/A; Xg =Ap /A; X3 =A3/A,
rae A1, Az, Az — omnpenenuTeNn TPEThEero Mopsiaka, ModydaeMble U3 OMpPENeIUTeNsl CUCTEMBI A

3aMeHoi 1, 2 u 3-T0 cT0JIOIA COOTBETCTBEHHO CTOJIOIIOM CBOOOIHEIX WIEHOB B.

Haitinem A1, Ay, As:

—4 -5 1 3 -4 1 3 -5 -4
A=|6 -1 2=4;A,=|2 6 2/=8;A3=|2 -1 6|=12.
8 3 1 -1 8 1 -1 3 8

[ToxcraBuM monydeHHbIE 3HaUYeHUs B popmyrsl Kpamepa u moaydyum UCKOMOE perieHue
CUCTEMBI:
X1 =A1/A=4/4=1; X2 =A2/A=8/4=2; X3 =A3/A=12/4=3.
TakxuMm 00pa3oMm, MOIYYEHO PEIICHHE CUCTEMBL: X1=1; x,=2; Xx3=3.
0) MeToa 00paTHOIf MATPUIIBI
3anuieM cucteMy B MaTpu4Hoi ¢popme: AX=B.
Onpenenurens MaTpuilbl A CUCTEMBI ypaBHEHUW oOTiIMyYeH OT HyJsa (A#0), ciegoBaTelbHO

-1
MaTpuna A nmeet 06paTHy10 A ™ n PCUICHUC CUCTCMbI UMECT BU !

X=4B,

4 1 =
rie: AlZK'A,

A - NPUCOEANHEHHAs MAaTpUla, AJIEMEHThl KOTOPOW SIBISIFOTCS airedpandecKuMu

JOTIOJTHEHUSIMU 3JIEMEHTOB MaTpUIbl 4, TPAHCTIOHUPOBAHHOM K A.
AnrebpanuecKkuM JIOMOJTHEHUEM Aij JJIEMEHTA aij MaTpULbI A HazpBator MUHOD

. i+
M |J 3TOT'0 DJICMEHTA, YMHO)KGHHI)II/I Ha (_1) J , T.C.

_ i+]
Aj =D My
MI/IHOpOM M IJ JJIEMCHTAa a” Ha3bIBACTCA ONPCACIUTCIIb, HOHyHaIOMHﬁCH u3

OTIPENICIUTEIST MATPUIIbI A BEIUEPKUBAHUEM I-O1 CTPOKH U J-TO CTOJIONA (T.€. TOW CTPOKU U TOTO

CTONIONA, HA TTePecedeHNH KOTOPBIX CTOHT JMIEMEHT d; i ).

Takum oOpazom, B i-ii CTPOKe M j-M CTOJIOIE OOpPAaTHOW MATPHIBI PACIOIAraeTCs
anreOpandecKkoe JIOMOIHEHHE JJIEMEHTa, CTOSIIEr0 B - CTPOKe M B i-M CTOJOIE MCXOIHOM
MAaTpHULIbI, JEJIEHHOE HA ONPEEIINTENb UCXOIHON MaTPHIIBI.

1) Tpancnonupyem marpuny A (3amuiueM CTPOKH HCXOJHOW MaTpuilbl 4 B CTOJIOIIBI

TPaHCIIOHUPOBAHHOW MaTpuIlbl A'):



3 2 -1
A'=|-5 -1 3
1 2 1
2) Berancianm anre6panquKI/Ie JOITIOJIHCHU A 5” = (_1)I+J M ij K DJJIeMeHTaM

TPAHCIIOHUPOBAHHOM MaTpuUIlbl 4':

fa=| d=7 Ep= -8 &s= =9
Wi 4= "7 o477 B 27
Gp=|o =4 Ap=|) =& Ap=- =4
AT T T 1T 27 o7
G| S =5 g o =4 Ep=|° 2|=7
31—_1 3| 7 32 — _5 3| 33—_5_—'
3) 3anuiuemM NpucoeIMHEHHYIO MaTPHILY ,& U HalijieM o0paTHYo A
-7 8 -9
A=|-4 4 -—4|;
5 -4 7
~7 8 -9\ (-7/4 2 -9/4
14 1~ 1
At="A==|-4 4 —4|=| -1 1 -1
A 4

5 -4 7 54 -1 7/4
4) TIpoBepHM PABHIBHOCTD BEIYHCICHHS 0OPATHOMH MaTpPHIbl A

-7 8 -9\(3 -5 1
alazti_a a4 _all2 -1 2=
s 24 7)1 3 1
~7-3+8-2+(-9)-(-1) -7-(-5)+8-(-1)+(-9)-3 -7-1+8-2+(-9)-1
L 434424 (-4)(-1) —4-(-5)+4-(-1)+(-4)3 —41+4-2+(-4)1|=
5.-3+(-4)-2+7-(-1) (~5)+(~4)-(-1)+7-3  5.1+(-4)-2+7-1

rac E— CAWHHUYHAA MaTpula.

5) Haiinem perieHne CUCTEMBI:



X1 -7 8 -9)\(-4 ~7-(-4)+8-6+(-9)-8 4 1
X5 =% 4 4 -al]e |2t ~4.(-4)+4-6+(-4)-8 =% 8 |=]2|
X3 5 —4 7 8 5-(-4)+(-4)-6+7-8 12) |3

TakuMm 00pa3oMm, MOIYYEHO PEIICHHE CUCTEMBI: X1=1; x2=2; Xx3=3.
B) Metoa I'aycca
3anuieM paclIupPeHHYI0 MAaTpPHUIy A; CUCTEMBI, MOJYUYCHHYIO IyTeM MPUCOCTUHCHHS K

HCXOJIHON MaTpHIle A CHCTEMBI CTOJIOIA CBOOOIHBIX YJICHOB B:

3 -5 1]-4
A4=|2 -1 2 6]
-1 3 1| 8

C moMmol1IbI0 AJIeMEHTapHBIX MPeo0pa3oBaHuil (IEPECTAHOBKU CTPOK; YMHOXKEHHUS CTPOKHU
HAa HEHYJEBOE YHWCJIO0; MNpubaBiIeHHUs K OJHOM CTpOKE JpYrod YMHOXKEHHOM Ha YHCIO)

paclIMPEHHYIO MaTpULy A1 CUCTEMBI CBEIEM K PABHOCWIBHOW MaTpULE CTYIIEHYAaTOrO BUJIA.

Ipsmoii xo0 memooa I'aycca:
1) TlomeHsieM MeCTaMHu IMEPBYIO M TPEThIO CTPOKH B MaTpuile Aj, 4TOOBI B MEPBOM CTPOKE U
HIEPBOM CTOJIOIE OKa3aJICs IeMeHT (—1):
3 -5 1-4 -1 3 1/ 8
A=2 -1 2 6|~ 2 -1 2| 6]
-1 3 1| 8 3 -5 1-4

2) YMHOXHM MEPBYIO CTPOKY Ha 2 U MprOABUM KO BTOPOI CTPOKE:

-1 3 1 8) (-1 3 1| 8
2 -1 2 6|~ 0 o5 4] 22|
3 -5 1/-4 3 -5 1/-4

3) YMHOXHUM HEepBYIO CTPOKY Ha 3 ¥ IpUOABUM K TPETbeil CTpOKe:

-1 3 1| 8 -1 3 1| 8
0 5 4 22|~ 0 5 4| 22|
3 -5 1-4 0 4 4, 20

4) Pa3zgenuM TPEThIO CTPOKY Ha 4:

-1 3 1 8 -1 3 1] 8
0 5 4 22|-| 0 5 4| 22|
0 4 4, 20 0 1 1] 5

5) TlomeHsieM MecTaMH BTOPYIO U TPETHIO CTPOKH:



-1 3 1] 8 -1 3 1] 8
0 5 4 22|-|0 1 1] 5
0 1 1] 5 0 5 4| 22

6) YMHOXHM BTOPYIO CTPOKY Ha (—5) ¥ mprbaBUM K TPEThEH CTPOKE:

-1 3 1] 8 -1 3 1, 8
0O 11 5 |~-0 1 1] 5
0 5 4] 22 0 0 -1/-3

Obpammuuwiii x00 memooa I aycca:

B pesynbpTaTe nmpeoOpa3zoBaHUid MOTYUHIH CISTYIONIYIO CUCTEMY YPaBHEHUMN:
— X1 +3Xo +X3 = 8
Xo +X3 = 5,
— X3 =-3

OTKYJIa HAXOJUM U3 TPEThETO YpaBHEHUSA X3=3;
13 BTOPOTO YPABHEHUS Xp=5—X3=5—3=2;
U3 MEPBOTo ypaBHEHUs x1= —8+3xp+x3= —8+6+3=1.

TakuM 00pa3oMm, MOIYUIEHO PEIICHHE CUCTEMBI: X1=1; x,=2; Xx3=3.

Bamanue 2. Ilo koopaunHatam BepiuH Tpeyroipauka A(1; 1), B(-5; 4), C(-2; 5) naiitu:

a) ITUHY CTOPOHBI AB,;

0) BHYTpeHHUi yron £A4 mexay cropoHamu AB u AC;

B) YpaBHEHUE BBICOTHI, IIPOBEIEHHON uepe3 Bepmuny C;

') TOUKY IIepecedeH sl BbICOT TpeyroiabHuka ABC,

1) JUIMHY BBICOTBHI, OMYIIEHHON 13 BepunHbl C|

€) CUCTEMY JIMHEHHBIX HEPABEHCTB, ONpeAesatomux TpeyronsHuk ABC.

Crenatpb yeprex.

Pemenue: Cpemaem ueprex (puc.l): mo toukam A(1l; 1), B(-5; 4), C(-2; 5) moctpoum
tpeyronsHUK ABC; yepe3 BepmuHbl 4, B u C mposeaem BbicoThl AK, BN u CH; Touky

nepecedeHus BBICOT 0003HauuM uepe3 P.



_—

l y

Y a) Haiinem xoopaunatsl Bektopa AB.

17 Yrobbl ONpeneauTh KoopAauHaThl Bektopa AR,
HEOOXOIMMO W3 KOOPIAMHAT KOHEYHOW TOYKH

B(X2;¥2) BBIYECTH OJHOMMEHHBIE KOODPIUHATHI

HavaIbHOM TOukd A(X1;Y1):

AB={xz ~x1;y2 ~ 1}
[Tonyuum

_—

oy

I
I
N B
-5 -2 -10] 1

={-5-14-1}={-6;3}.

Pucynoxk 1

—_—

JlnuHa 1000ro Bektopa A = {X; Y. Z } HAXOAUTCS 10 GopmyIie

‘g‘:\/x2+y2+22.

Torna uMHY cTOpPOHBI AB HaX0MM Kak JIMHy BekTopa AB

‘AB‘ J(=6)? +3%2 =345.

0) Buyrpennnii yron £A4 mexnay croponamu AB u AC HailieM Kak yroia Mexay BeKTopaMu

AB w AC e AC=1{-2-1,5-1}=1{3, 4}, ‘AC‘ 3)2 442 5,
Kocunyc yrna ¢ Mexay BeKTopamu 5 = {Xa Ya } 51 6 = {Xb ; yb} omnpezensercs no Gopmyne:

(a,b) XaXp + YaYb

2
\/Xa +Ya be +Yp°
Haiinem kocunyc yrna Z£A4 mexny cropoHamu A8 n AC:

(AB.AC)_(-6)-(-3)+3:4_ 30 _ o
AB[aC| 355 155

B) YpaBHEHHUE NMPSMOU, MPOXOIAIIEH uepe3 aBe 3a1anHble TOUkH 4(X1;Y1) U B(X2;Y2), MeeT BU:

X=X _¥=%n

Xo—X Yo—Y1

CocraBuM 3TO ypaBHEHHE IS IPSAMOM, MPOXOIAIIEN Yepe3 TOUKH A 1 B:

CoS @ =

COSZL A=

x-1 y-1
~5-1 4-1

T.C.



[Ipeo6pasyeM HOJTy4eHHOE ypaBHEHHUE:
3(x—1)=-6(y-1),

NI

1

[onyuunn ypaBHeHue npsamoit AB ¢ yriossiM kodddurmentom K = ——.

Bricotra CH Tpeyronsnuka ABC, nepneHaukynspHa npsMou, npoxoasiiei yepe3 Touku 4 u B.
Ecimu npsamele Y = k1X + bl un y= k2X + b2 NEPIEHAUKYISIPHBL, TO WX YIJIOBBIE

K03(1)(1)I/II_II/ICHTLI CBA3aHbl COOTHOIICHUEM

1
Ky =——
kg
1
Torma yrinosoii kodduimenT Beicotel CH paBen k2 = —k— =2,
1

a ypaBHCHHUE BBICOTHI UMECT BUA Y — Yo = k(X —Xp ), rue (XO X yo) - KoopauHaTel Touku C; k
- yrioBoit koadduireHT BeicoThl. B Hariem ciaydae C(-2; 5), k=2.
ITonyynum
y—5=2(x+2).

Hckomoe ypaBHeHue BbicoTel CH nmeer Buj

y =2x+9. (1)
r) YtoOBbl HAaWTH KOOpAWHATHI TOYKH P TmepecedeHus BBICOT TpeyronbHuka ABC, nHaiimem
ypaBHEHHE BbICOTHI TpeyrosbHMKa ABC, mpoBeneHHON U3 BEpUIMHBI B U PEIIUM CHCTEMY

YpaBHEHMH JABYX BBICOT.

CocrtaBuM ypaBHEHHE NPSMOM, Ipoxoasien yepe3 Touku 4 u C:

x-1 y-1
~2-1 5-1
[IpeoOpa3yst, momyanm
yz—ﬁX+Z; k = —ﬂ.
3 3 3
Bricora BN tpeyronsanka ABC, npoBeneHHas 13 BepiuuHbl B(-5;4) neprneHIuKyIsipHa IpsSMOH,

3

npoxopsmiei yepes Touku A u C, ee yrioBoii kosddumuent papen K = Z VYpaBHEHME BBICOTHI



BN tpeyronsnuka ABC umeer Bun

y—4="(x+5),
WIH
3. 31
y=—X+—. (2)
4 4
Koopaunatrsl Toukum P mnepecedeHuss BBICOT TpeyroibHuka ABC HaljaeM, peluB CUCTEMY
ypaBHeHuii (1) u (2)
y=2Xx+9
y 3.8
4 4

Koopaunarel Touku P: X =—1; y =7.
n) Jdnuna Beicotel CH, paBHa paccrosiHuio oT Touku C 10 IpSIMOM, IPOXOAIIEN uepe3 TOUKu A

u B u Haxogutcs no ¢popmyre:

_ |axg +byg +¢

\/a2 +b? |

d

Tae (XO ; yo) - KoopauHaThl TOUYKHU C;

ax+by+c=0 — oOriee ypaBHEHHE TIPSIMOIA.

Ob1ee ypaBHEeHHE MPSIMOIL, mpoxoasiei yepe3 Touku A u B,

X+2y-3=0,
MOJIYy4YEeHO NpeoOpa3oBaHUEM ypaBHEHUs npsiMoil AB Y = —— X+ E .
Torma giyHA BEICOTHI paBHa:
1-(-2)+2-5-3

d= J5.

V12 422
e) OO0mue ypaBHEHUS MPSIMBIX, IPOXOSAIINX Yepe3 BEpLIMHbBI TpeyroabHuka ABC:
AB: X+2y-3=0;
AC: 4x+3y—-7=0; (3)
BC: X—3Y+17 =0. (nonyueno ananornuno ypasuenusm AB u AC)

BribepeM npou3BOIBHO TOYKY, Jiexamlytlo BHyTpu TpeyroinbHuka ABC (Ha puc.l
3alITPUXOBaHHAs 00J1ACTh), HAIpUMeEp, TOUKY ¢ kKoopauHaTamu (-1; 3). TloacTaBuB KOOpaAUHATHI
TOYKHM B YpaBHEHMS NPAMBIX (3), ONpeaenuM 3HaKH HEPABEHCTB, ONPEAECIAIOIUX TPEYTOJIbHUK

ABC:



—1+2-3-3=1>0;
4.(-1)+3-3-7=-2<0;
~1-3-3+17=720.

ITomy4yum cienyrouyo CUCTEMY JIMHEVMHBIX HEPABEHCTB, ONPEIEIAIOIINX TPEYTOJIbHUK
X+2y—-32>0;
4x+3y—-7<0;
Xx—-3y+17>0.

1.2 IIPEAEJIbI

3aganue 3. Haiitu npenen QyHKuuH.

: 3x2 +2x -1
lim npu: a) Xo=4; 6) Xo= —1; B) Xg=00.

XX, —2X° —5x—3

Pemrenne:

. 3x%24+2x-1  3-4%42.4-1 55
a) lim - = _ .

X—>4 _2x% —5x—-3 -2.4%2-5.4-3 —55

3x?+2x-1  3-(-1P+2-(-1)-1 {9}
0

6) lim 5 = 5
Xx—>-1-2x°-5x-3 -2.(-1f°-5-(-1)-3

[ToncranoBka mpenenbHOro 3HaueHHs x= —1 mpuBena k HeompeaeneHHoctu [0/0]. Hns
PACKpBITHSI HEOTIPEAEICHHOCTH PA3J0KUM MHOTOWIEHBI, CTOSIIME B YACIUTENE U 3HAMEHATEIE,

Ha MHOXHUTEJIM U COKPATUM APOOb:

J— 2_ . o« | — J—
3x2 +2x-1=0, X1 5 = 2:42° ~4.3.( D _ 24 =L =
’ 2.3 6 3
5452 —4.(~2)-(-3
—2X2—5X—3:0,X12= \/ ( )( ):Sil,)(l:_l, X2=—§;
! 2-(-2) —4 2
| 3% +2x-1 _ o 3-V3fx+1) L 3(x-13) _
x—>-1-2x2 —5x—3 xo>-1—2(x+1)[x+3/2) x—>-1-2(x+3/2)
_31-13)
C—2(-1+3/2)
3% 42x-1 |:oo:|
B) lim =|—
x>0 - 2x% —5x-3 L@



JUIst paCKpBITHS HEOTPEICICHHOCTH [00/o0], pas/IesiM YHCITHTENb U 3HAMEHATEb Ha X°:

3x? +2x_ 1 3+g_i
_ 3x%2+2x-1 I N Y _ X x2
lim = lim = lim —2 =
x—>o _2x2 _5x—3 x>®x _2x2 5x 3 X—>00_2_§_i
- 2
52 w2 2 X X
~ 3+0+0 __§
—2+0+0 2

1.3 JUOPEPEHLHUAJBHOE U UHTEI'PAJIBHOE HCYUCJIEHUE

3aganue 4. Haiitu npou3BoIHBIEC 3aJaHHBIX (YHKIIHIA:
3

a)y =-22/X+7sinx;6)y=e* -arctg x; )y = — ;r)Y=|n(3X4 —4)-
c

tg X

Pemrenne:

1

a)y’:(—2§/§+7sinx) :(—25\3/}) +(7sin x)’ :—2-%x5 +7C0OSX =

4
:—gx S +7cosX=-

+7COS X;

2
5%

6)y' = (ex - arctg x), = (ex)’ arctg x+e* (arctg x)

!

=e*arctg x+e”* i
1+ X

' 3x20tg x—x3(—

1
3 3\ 3 5 j
X~ ] ctg x—x(ctg X
B)y’:[ X J _( ) 9 (ctgx) _ sin _

Ctg X (ctg x)? ) ctg 2 x

3
COS X X
3x2 +

sin X Sinzx:3x2cosx.sinx+x3:3)(2,[9)“r x> .

2x-ctg 2X COSZX

ctg 2x sin

' / 3
r)y’z(ln(3x4—4)) :#-(3x4—4) = 12x .
3x* —4 3x* —4




3ananme 5. Mccnenosats cpencTBaMu U HepeHInaTbHOT0 UCUUCIICHUS (PYHKITUIO

2

X

= ———— W IOOCTPOUTE €€ rpadux.
T P pad
Pemrenne:

1) Oo6nacte onpenenenus GyHKIUH — MHOXKECTBO BCEX JCHCTBUTEIILHBIX YUCEI
x#1.

2) OyHKIHUS HE SIBISCTCS YCTHOW U HE ABJISICTCS HEUCTHOM.

3) BepTHKaibHBIC ACHMITTOTHI.

2 2
X X

lim ————=- +o0
x—1-0 2(x — 1)

Tak xak lim =
ak Ka ' o110 2(x —1) ’
TO npsiMas X = 1 ABIsETCS BEPTUKAJIBHOM aCUMIITOTOM.

4) HakJIOHHBIC ACHUMIITOTHI.
VYpaBHEHHE HAKIIOHHOW aCUMIITOTBI, €CJIIM OHA CYIIECTBYET, 3aluIIeM B BHIEe Y = kx+Db.

Haiinem xosdunmentsi K u 6 mo hopmynam:
2 2 2 2
. X X X X T —=x"+x
k=1lm — =1 b = —=
xoto Dx(x—1) 2

=lim | —— m 1 _
ot | 2x—1) 2) xoo 2x 2
1 1

CrnenoBaTeabHO, npsamas Y = 5 X+ E — HAKJIOHHAs aCUMIITOTA IIPU X—> 100,

5) 3KCTpCMyMH " UHTCpPBAJIbl MOHOTOHHOCTH.

;o 2x(x—1)—x° B x* —2x
2(x-1)° 2(x—1)°

. ¥=0 < x* —2x = 0<> x=0 unu X=2. y' He CyIIECTBYET B

TOouke X=1, HO 3Ta TOYKa HE BXOIUT B oOyacTe ompenencHus QyHkuuu. CleaoBaTenbHO,
MMEIOTCS IBE KPUTHUYECKUE TOUKU X=0 U X=2.

Pa3oObeM »TUMH TOYKaMH OONACTh ONpPEACICHHS Ha WHTEPBAJIbl 3HAKOMOCTOSHCTBA
npousBoanoit: (—oo, 0), (0, 1), (1, 2), (2, +w0). OnpenenuM 3HAKKH MPOU3BOJAHOW B ITHUX
uarepanax: Y'(-1)>0 u y'(3)>0 = B wuHTepBamax (—oo, 0) u (2, +o0) HPOM3BOAHAS
nonoxutenbra, Y'(0,1)<0 u y'(1,1)<0 = B wunTepBanax (0, 1) m (1, 2) mnpousBoaHas
orpunatensHa (Puc. 2a). CnenoBarenbHo: QyHKIMS Bo3pacTaeT B uHTepBanax (—oo, 0) u (2,
+0), yowBaer B (0, 1) u (1, 2), x=0 — Touka MakcumMyMa, X=2 — TOYKa MUHUMyMa. 3HAUCHUE

MakcUMyMa Ymax = Y(0)=0, 3HaueHre MUHUMYMA Ymin = Y(2)=2.



SHARHM I OM3EOIHOH 1f SHARM ETOPOH IpOMSEOSHOH p*

+ — — + . +
1] 2 x 1 X

1
A trity
ffﬂ \\ .\M ,ffﬁ NN
) BEOTYEIIOCTE, BOTHYTOCTE,
@) MOHOTOHHOCTE, SECTRENYIEL TOMEI e ertba

Pucynok 2
6) HMuTepBabl BRITYKIOCTH M TOUKH Ieperuoa.
Haiinem BTOpYIO MpOu3BOIHYIO (DYHKIIMH, IPUPABHSIEM €€ K HYJIIO U OIIPEACIIUM KPUTHUECKYIO
TOYKY:
p (2x-2)(x- 1)° —2(x —1)(x* —2x) _ 2(x - (x> —2x+1—x> —2x) 1
ro 2(x—1)°* - 2(x—1)° C(x=1

HaneceMm KpUTHYECKYIO TOUKY Ha YHCIOBYIO OCh (pHUC.20) M ONPEAEIUM 3HaK BTOPOM
NPOM3BOIHON Ha nHTepBanax (—o, 1) u (1, +o0). Bropas npousBonHas e oopamtaercs B 0, a B
TOUYKe X=1, I/ie OHa He CyLIeCcTBYeT, GYHKIUS HE ONpeiesieHa, H0IToMY Irpaduk GyHKLIHU HE
umeeT Touku neperuda. [omyunm y”(x)<0 mpu x<1; y"(x)>0 npu x>1 (Puc. 26).
CrenoBatesbHo, B HHTepBaiie (—o, 1) pyHKIMs y(X) BBITYKJIa BBEpX, a B HHTepBase (1, +o0)

GyHKIUS y(X) BBITYKJIA BHU3.

7) HaiizeM TOYKHU TepeceueH st C OCSIMU KOOPAUHAT.
2

2x—1)

Tak kak =0 & x= 0, TO I‘paq)PIK MEpeCCKacT OCU CUCTEMbI KOOPAUHAT TOJIBKO B €€

Ha4dalic.

8) Iloctpoum rpaduk dynkiuu (Puc. 3).

1 . .
Ha pucynke acuMnrorel X=1u y = Ex + 5 Ha4yepUYCHbl NyHKTUPHOU JINHUEH.



Pucynox 3

3aganue 6. UccienoBate cpenactBamMu U GEepeHIIMAIBHOTO HMCYUCICHUS — (YHKITHIO

y= 4x3 —8x% —11x+15 u HOCTPOMTH ee rpadMK. U HOCTPOHUTH €€ rpadHK.

Pemenne:
1) OGnacte ompeneneHust (GyHKIMH €CTh MHOXKECTBO BCEX JIEHCTBHUTENBHBIX 4YHCElN, T.€. (—o0;
+00).
2) @OyHKIUS HE ABJISCTCS YETHOM U HE SABJISETCS HEYSTHOH, T.K.
y(=x)=-4x3 —8x?% +11x+15, y(=x) = y(x) 1 y(—X)# —y(X) mpn VX 0.
3) BepTukanbHBIX aCHMITOT HET, T.K. (DYHKIMs OIpEAClieHa MPH BCEX ACHCTBUTENbHBIX

3HAYCHUAX X.

4) HakJIOHHBIC aCUMIITOTHI.
VpaBHeHHe HAKIOHHOI aCHMIITOTHI, €CTH OHA CyIIeCTBYeT, OyneM uckarts B Buge Y = KX+D.

Haiinem xoadduruent K mo popmyire:

8 11 15
3 2 X W2 U3
_ — X
K= lim 4x~ —8x 11x+15: lim X X° _ o
X—o0 X X—>00 i
X2

Taxk xak npezaen He SBJIAETCS KOHEYHBIM, TO HAKIIOHHBIX aCUMIITOT HET.
5) DKcTpeMyMbl U HHTEPBAIbl MOHOTOHHOCTH.

Haiinem npousBoaHyto GyHKINH, IPUPABHAEM €€ K HYJIIO U ONPEAEIUM KPUTHUECKHE TOUKU:

y' =12x% —16x—-11;



12x2 —16x-11=0;

164162 -4-12-(-12) 16%28 11 1
2.12 24 1T 2T 2

Hanecem kpuTudeckue TOUKH Ha YMCIOBYIO OChb (puc.4) M OmpenesiuM 3HaK MPOW3BOJHOM Ha

uHTepBasiax (-0;—1/2), (—1/2;11/6), (11/6;+x).

P ENT = N

Yy = 12~ 16 T X
Pucynok 4

X12 =

[Momyuum: Y'(X)>0 mpu x<—1/2 u mpu x>11/6; y'(X)<O nmpu —1/2<x<11/6. Ha unHTepBazax
(—o0;—1/2) m (11/6;+0) dynkims Y(X) Bo3pactaer, Ha uHTepBaie (—1/2;11/6) dynkums Y(X)
yobiBaeT. COracHO OCTAaTOYHOMY YCIIOBHIO SKCTpeMyMa X= —1/2 — ToYka MakcuMyMma JaHHON
byukuuu, Ymax=Y(—1/2)=18; x=11/6 — Touka MHHMMyMa JaHHOW (GYHKIUH, Ymin=Y(11/6)=
—7,407.

6) UMurepBaibl BBIMYKJIOCTH W TOYKH mHepernba. Haiimem BTOpYO NpPOHM3BOAHYIO (GYHKIIUH,

IIpUPABHSACM €€ K HYJIIO U OIIPCACIIUM KPUTHYCCKYIO TOUKY:

2
y"=24x-16; 24x-16=0; X = 3
HaneceM KpUTHYECKYIO TOUKY Ha YHCIIOBYIO OCh (pHC.5), ONpeaesiuM 3HaK BTOPOi

NPOM3BOIHON Ha HHTepBanax (—o0;2/3), (2/3;+x).
y" V
y TN 28\ X

Pucynok 5

[Monyuum y"(X)<0 npu x<2/3; y"(x)>0 npu x>2/3. Ha unreppaie (-00;2/3) dpyukiwus y(X) BeITyKIa
BBepX; Ha uHTepBaie (2/3;+00) dynkus Y(X) Beimykia BHu3. CiemoBarenbHo, X=2/3 — Touka
nepernba qaHHoi GyHkIwH, Y,=Y(2/3) =5,296.

7) Haiinem TOUKM nepeceveHus C OCSIMH KOOPAUHAT.

a) Touka nepeceuenus ¢ oceto opauHat: Y(0)=15, 1.e. Touka (0,15).

0) Touku mepeceueHus ¢ OCbto abcirce Haiaem u3 ypaBaenus y(X)=0:

4x3 —8x% ~11x +15=0. )
Kopar kyOMueckoro ypaBHEHHsI HAXOJSATCS CPEeId 4YMCel, Ha KOTOphle CBOOOMHBIN uieH 15
nenutcs 6e3 octarka. OauH W3 KOpHeW X;=1, T.K. ecnu ero monactaBuTh B (1) momyuum

ToXxecTBO: 4—8—11+15=0.



Paznenum kyOuyeckuit MHOrouwIeH Ha (x —xi), T.6 Ha (x

-1):

4x3 —8x% —11x+15 | x-1

4x3 —4x2 4x% —4x-15
 —4x%-11x+15
—4x% 1+ 4x
~15x+15
 _15x+15
0

HpI/IpaBHHCM K HYJIXO YaCTHOC OT ACJICHHA MHOI'OYJICHOB H HaleM OcCTaBILIMECs Ba KOpPHA

ypaBHEHHUS:
4x2 —4x-15=0; Xp =25, X3 =—15.
Takum 00pa3om, TOUKH repecedeHrs rpaduka GYHKIUHU ¢ OCbIO abcmuce
(1;0); (2,5;0); (-=1,5;0).
8) Iloctpoum rpadux dynkiwu (Puc. 6).

YA
115
I
I
52961 —
21,5 ! , 116 N
2 (023 I\J—/zﬁ %
FAIT I — — -
Pucynok 6
3aganue7.  Haiitn HEOIIpEIEICHHbIE UHTETpabl. Pesynbratsl IIPOBEPUTH
TuQpepeHIIMPOBAHUEM.

a) j(—5X8 - 1_x1 +4¥/x)dx = j(— 5x° )dx + j(— 1—X1jdx + J‘lxz/;dx =



9 13
— 5L+ T x12 ¢ C:—%—nln” L2 e,

IIposepxka:
5 1 12 L |
_L_11| n| ‘ 1/ 1 _11.2 x12 | =
9 9 x 13
11 12 13 B 11
— _5x8_ x12 © = _5x8 2= 12y
X 13 12 X
6) jesmzx cos 2xdx .

[Tonaraem t = SiN 2X. Torga dt = (sin 2X) dx, r.e. dt =2cos 2xdx . Orcrona

COS 2Xdx = E U, CIIEIOBATEIIbHO,

t .
edt 1ot c_lesin2x ¢

sin2x
Ie 2 2

COS 2xdx =

[IpoBepka:

!

(%esmx +C] = %esmzx(sin 2x) = %esmzx 205 2x = 512X cos 2x.

B) [ (2+5x)sin xdx.
Tprvennym GOpMyITy MHTErPHPOBAHKS 110 YACTAM:
fudv =uv—[vdu.
Ionaraem U = 245X, dv = sin xdx.
Torza du = (2+5x) dx, r.e. du =50dx, u v = [ sin xdx, T.e. v =—cos x.
Clief10BaTeIbHO
[ (2+5x)sin xdx =—(2+5x)cos x— [ 5(— cos x)dx = —(2+5x)cos X +5sin x+C.

IIposepxka:

(- (2+5x)cos x+5sinx+C) = —((2+5x)' .c0s X +(2+5x)-(cos x) )+5005 X =
=-5¢0s X +(2+5x)sin x+5¢0s x = (2+5x)sin x.

3aganue 8. Brpruuciute  miom@aab  MIOCKOW  (Uryphl,  OrpaHMuYeHHOM  mapabosioit

y= X% +2X+4 u npsamoit Y = X + 6. Crenars gepres.



Pemienne: 1) Iloctpoum mnapabony Y = X2 +2X+4. KoopauHaTsl BepIIMHBI HapaboIbl

y= ax2 +bX +C - Touxn (Xo;yo) - HaxoAATCS 10 HOpPMYyTaM:

- 2
Xo =—1: Yo =aXg” +bxg +cC.
0 2a Yo 0 0

B namem ciaydae X :7 =-1, yo = y(— 1)23. Tak kak a=1>0, To BeTBH NapaboOJIbI

HarpaBjeHbl BBepX (Puc.7).
2) Mpsmyro Y = X + 6 moctponm no aym Toukam: X =0, y=0+6=6 n x=-1,
y=-1+6=5.

N | 3) Haiinem Touku repecedeHus: mapadosibl

U IIPSIMOM, PELIUB CUCTEMY JIBYX YPaBHEHUM:

:%&ﬂ y:x2+2x+{

y=X+6
X2 +2x+4—(x+6)=0;

x2+x—2:Q
X1 =-2,y1 =4,
X2 =1,y2 =7.

[Tnomanps mniockoil Qurypsl, OrpaHMYEHHOMN

-
-3o-2 -1 012 rpadukamu Gyaxuuii y1(X) u Y2(X), BEIYHCISIETCS

Pucynoxk 7 o popmyie:

S = [ (4200 y2 ().

Xy

Haiinem momans GuUrypsl, orpaHHue€HHON TaHHOW MPsIMON U TapabOoIoi:

S—}kx+@—@2+2x+4%x—}ze—x+2ﬁx— _ii_§i+2X1 _
_—2 __2 - 3 2 B
-2
:_1_E+2—(§—ﬂ—4j=45 KB.€Jl.
3 2 3 2

1.4 TMODPEPEHIIUAJIBHBIE YPABHEHUSA

3ananme 9. Haiitu obmee pemenne nuddepeHnaIb-HOT0 YpaBHEHHS C Pa3IeIsIOIMIIMUCS



mepeMeHHBIME X Y' =Y =5 u uacruoe pelleHNre, YIOBIETBOPSIONIEe HAYaJbHOMY YCIOBHIO
y(1)=0.
Pemenmne: 3anuiiemM ypaBHEHHUE B BUJIE
Xy =5+Yy,
T
x dy = (5+y)dx.
Ionaras, uro x#0 u (5 + y) # 0, pasnenum JIeByIo ¥ IPaByIO YaCTH ypAaBHEHHS Ha BBIPAKEHHE

dy _dx

X (5 + Y), B pe3yJIbTaTe MOTYIUM m X

VHTerpupys JIeBYIO U PABYIO YaCTH, MOTYIHM
In5+ y|=1In|x|+ In|C|.
Otkyza ciiesyer, 4ro
Inj5+ y|=1In|Cx|,
i

5+Yy=Cx,

Taxum oGpasom, obee penrerne gudGepeHHanbHOrO YpaBHEHNS nMeeT Bug Y — Cx—5 .

«ITotepsHHOE» B mpolecce npeoOpasoBanmii pemenne y= -5 npu X =0 mnonyuaercs us
HaiiieHHoro o6iero pemenus npu C=0.

Haiinem uacTHoe peuieHue, yJIOBIETBOpsiollee HadaibHOMY YycioButo Y(1)=0. [lnga storo
nojcTaBuM 3HaueHus X=1 u y=0 B ob1ee pemienne u Haiinem 3HaueHne C=5.

YacTtHoe pemieHHE  HUCXOMHOrOo  JU(PQGEPEeHIMATbHOIO  ypaBHEHUS,  YAOBIETBOPSIOLIEE

HavanpbHOMY ycroBuio Y(1)=0 umeer Bux Y = 5x -5,

3aganue 10. Haiitu obuiee perienue cuctembl AU depeHInaIbHbIX YpaBHEHHIH:

d
% =4X1 —Xo
o @
2
—= =—-2X1 +3X
dt 1 2

Pemenne: [Iponuddepenmupyem neproe ypaBHenue cuctemsl (1) mo t:

d2X1 :4dX1_dX2 .
dt 2 dt dt




dX2
[TogcraBuM BMECTO —— €€ BbhIpaXXKEHHE U3 BTOPOro ypaBHEHUs cucteMsl (1):

Xm

2 " —(=2xq +3x5).

[Tonyunm

d? d
X1 =4 X1 +2X1 —3X9 2
dt2 dt

Bripaszum x, u3 nepBoro ypaBHeHus cuctemsl (1):

X2 =——+4X1. 3

[ToncraBuMm nomyueHHoe BeipaxkeHue (3) B ypaBHeHue (2):

2
47 =4 dq +2X1 _3(_%_,_4)(1) WIN
dt2 dt dt

2
a7 _ dﬁ—lel. (@)
dt 2 dt

TakuM 00pa3oM, MONMY4YHSIM JUHEHHOE OJHOpoIHOE Au(depeHInanbHOe YpaBHEHHE BTOPOTO

HOpH,I[Ka C ITIOCTOJIHHBIMU KOB(I)(I)HHI/ICHTB.MI/I:
d 2 Xl
dt 2

Xm
-7 +10xq =0. 5
at 1 (5)

Ero xapakTepucTHYECKOE yPABHEHHE 22 ~72+10=0 nmeer KOPHH
A1 =5, 1o =2.
OO6riee perieHue UMEET BU/T;
X1 :C1e5t +C2€2t, (6)
rae C1 u C — IpOU3BOJIBHBIE TOCTOSTHHBIE.

[ToncraBuM HaiineHHoe BeIpaskeHue (6) B (3):

Xy = —(Cle5t + C2e2t) + 4(C1e5t + Cze2t ):
= —5C1e™ — 2C,e2t +4C1e% +4Ce%t = —Ce™ + 2C,e%

(")

Pemenne nanHoi cuctemsl AU pepeHnanbHbIX YpaBHEHUM UMeeT BU:
X1 = C1e5t + C2€2t

Xy =—Cqe°t +2C,e?



1.5 PSI/IBI

2 4"n!
3ananme 11. VccrnenoBarb cXOAMMOCTD psijia Z o

n=l N

4" n
Pemenne: OO1muii WIEH JAHHOTO PsAZa C MOJOXKUTENBHBIMY YICHAMU UMEET BUI: 8y =
n n
S 4™ (n 1)
oraa =—
A n+1 n+1
(n+1)

T.x.

lim M: lim 4n+1‘(n+1)!-nn — lim 4n .4.n!,(n+1).nn _

noo 8n oo (n+)™ 4" nt now(n+1)" - (n+1)-4" !

n
—4 lim| ] = 4 _4og,
n—o\ N+1 1 n e
lim|1+—
n—oo n

TO 1o npu3Haky Jlanambepa psii pacxoauTcs.

Kpurepnn o1ieHKH BBIITOIHEHUS IPAKTUYECKOTO 33 1aHHUS:

«5» (OTJINYHO): BBIIOJIHEHBI BCE NMPAKTHUECKUE 3a/1aHUS, CTYJIEHT YeTKO U 0e3 OIMO0K OTBETHII
Ha BCC KOHTPOJIBHBIC BOIIPOCHI.
«4» (XOpOoIIO): BBINOJIHEHBI BCE MPAKTUUYECKUE 3a/IaHUs; CTYIEHT OTBETHJI HA BCE KOHTPOJIbHBIE
BOIPOCHI C 3aMEYAHUSIMH.
«3» (yZIOBJIETBOPUTEIHHO): BBIIOJHEHBI BCE MPAKTUYECUKE 33JaHUs C 3aMEYaHUSIMH; CTYJCHT
OTBCTUJ Ha BCEC KOHTPOJIBHBIC BOIIPOCHI C 3aMCYaHUSIMU.
«2» (HE 3a4TEHO0): CTYINEHT HE BBINOJIHWI WM BBIIOJIHWI HENPABUIBHO 3alaHus; CTYAEHT
OTBCTUJI KOHTPOJILHBIC BOIIPOCEI C OIIIMOKaMH MJIM HE OTBETHII Ha KOHTPOJIbHBIC BOIIPOCHI.

Otuer paccmaTpuBaeTcsi KaK KpPUTEPUM OLIEHKH TOJBKO IIPHU BBITOJHEHUU CTYIEHTOM
npakTHuyeckord paboTsl. CTyZIEeHT He JOIyCKaeTcsl K 3allluTe MpakTHUecKoil paboTbl 0e3 ee
BBITIOJTHEHMSL.



Tabnuna 4 - OueHo4HbIe MaTepHalibl (OIIEHOYHBIE CPEACTBA) MO TUCITUTUINHE
«AHTPOMIOJIOTHS

OneHOYHbBIE Cpe/ICTBA OneHoYHbIE CPEeICTBA OneHOoYHbIE CPEACTBA
Komneren 3HaThb TEKYIIUH MPOMEXYTO Ymern TEeKYILIUN TPOMEHYTO Bnagers TEeKYLIUN TPOMERYTOH
s YHBIN YHBIN HBIi
KOHTPOJIb KOHTPOJIb KOHTPOJIb
KOHTPOJIb KOHTPOJIb KOHTPOJIb
OIIK-1 OIIK-1.1 He Bompocer  k|OIIK-1.2 He Bompocsr  k|OIIK-1.3 He Bompocer  k
3HAET TEOPUIO U |IPEAYCMOT [FK3aMEHY |YMeEeT OCYILECTBIATh |IPEeLycMOTp|3K3ameHy 1-|Bianeer IPEyCMOTPE |3K3aMEHY
MPaKTUKY peH Ne 1-95 MOMCK U BHEJIpEHUE  |CH 95 npueMaMu, H No 1-95,
IPUMEHEHUS TEXHOJIOTUYECKUX crocobamu, IIPAKTUYECKU
COBpPEMEHHBIX HOBAIU U METOJaMH U e 3amanus Nea
UH(POPMAIIMOHHO- COBPEMEHHBIX COBPEMEHHBIMHU 1-10, 3aganus
KOMMYHHUKATHBHBIX MPOrPaMMHBIX TEXHOJIOTHSIMH B K
TEXHOJIOTH B IIPOJYKTOB B JESTEIbHOCTH 110 IIPAKTUYECKU
npoeccCuoHaNbHO npodeccuoHanbHOM OpraHu3aIu M
i 1edaTenbHOCTU JIeSITEIIbBHOCTH COLIMAJILHOTO 3aHATUAM. | -4.
COLIMATILHOTO COLIMATILHOTO 00CITyKHBaHUS U
paboTtHUKa paboTHHKA C OTIpEICTICHUH U
HY>KJIAIOIIUMHCS NPUMEHEHUU MEp
rpaxIaHaMu COLMAIIBHOM
HOJIEPIKKH
rpaxaaH
IIpumeyanue

* 6epercs u3 PIT/]
** cmada mpakTHYECKHX padoT, 3amuTa KypcoBoro npoekra, PI'P u T.1.






