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1. OO0uue moJioxkeHust
KoMnuiekT KOHTPOJILHO-U3MepHUTeIbHBIX MaTepuaaos (KUM) no aucuuniimze

OI1.08 Marematuka B npodeccruoHaabHoM aesrenbHocT 15.02.16 TexHomorust MammHOCTPOSHUS
KM pns texkymero kontposisi 1 KMM miisi mpoMeKyTOYHOM arTecTalid, KOTOpPbIE MO3BOJIAIOT OLICHUBATH

c(hOpMUPOBAHHOCTH OOIIUX U MPOPECCUOHATBLHBIX KOMITETCHITHH.

OO01ue KOMINeTeHHH, OCBOCHHE KOTOPBIX MOATBEPKAACTCS IEHCTBUAMHU 00YYarOIIErocs Mpy TeKyIeM
KOHTPOJIE M Ha IIPOMEXYTOUYHOM aTTecTaliu:

Tabnuna 1
Kon IIK, OK YMmenus 3Hanusa
OK.01 HaxXOJHUTh MPOU3BOIHBIC; OCHOBHBIE [TOHSTUS X METOLI
OK.02 peuaTh CUCTEMbI JIMHEHHBIX MaTreMaTUIeCKOTO aHaJIN3a;
OK.03 anreOpanyecKux ypaBHEHUH; OCHOBHBIE TIOHATHSI JIMHEWHOH aareOps;
OK.09 aHANMM3UPOBATh rpa@uKu PYHKUIUN; | OCHOBHBIC UNCIIEHHBIE METO/IbI PELICHHUS
BBIYHCIISTH HEONPEICIICHHBIC U MIPUKJIATHBIX 32]1a4;
OTpe/IeJICHHbIC HHTETPAJIbI; OCHOBHBIE ITOHATHSI TEOPUH BEPOSITHOCTEH
peliaTh MPUKIAIHBIC 3a0a9H Y MaTEMaTUYeCKON CTaTUCTUKH
C HCIIOJIL30BAaHUEM DJIEMEHTOB
QG QepeHITaIbLHOTO
Y UHTETPAJIbHOTO UCUYHUCIICHU;
peuars npocTenmne
muddepeHInanbHble YpaBHEHUS;

IlepeueHb y4eOHBIX U3IaHUIL, TOMOJHUTEIbHOM JuTepaTypsbl, UHTEpHET-pecypcoB

OcHOBHbIE NeYaTHBIE U JIEKTPOHHbIE U31aHUS

1. I'puropses, B. II. Maremaruka: yueOHUK Ui CpeHEro MpodeCCHOHATBFHOTO 00pa3oBaHUs MO
texHuyeckum crnenuansHoctssM/ B. I1. I'puropee, T. H. Calypoma. - 4-e u3a., crep. - Mocksa :
Axanemus, 2020. - 367, [1] c. : un. ; 22 cMm. - (IIpodeccuonanpHoe odpazosanue) (Tom 50). - 2000 7k3. -

ISBN 978-5-4468-9418-5 (B mep.) — URL.: https://academia-moscow.ru/catalogue/4890/480304.

2. Tarapuukos, O. B. Maremaruka: y4eOHHMK JUIsS CpEIHEro mpodecCHoHaIbHOrO 00pa3oBaHus /
O. B. TarapuukoBa. — Mocksa: M3narensctBo FOpaiit, 2022. — 450 ¢c. — ISBN 978-5-9916-6372-4. —
Teker : JIEKTPOHHBIN // Ob6pa3zoBarenbHas iatrgopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/490214.

3. Tyran6aeB, A. A. OcHoBbl Bbiciieii marematuku. Yacte 1 : yueOnuk mns CIIO / A. A.
Tyran6aes. — Cankr-IlerepOypr : Jlams, 2021. — 312 c. — ISBN 978-5-8114-6374-9. — Tekcr :
9NeKTPOHHBIH // JlaHb : anmekTpoHHO-OMOMHoTeyHas cucrema. — URL: https://e.lanbook.com/book/159503
(mara obpamienus: 04.10.2021). — Pexxum qocTyma: 1t aBTOPHU3. MOJTH30BaTEIIEH.

JlonoTHUTEeIbHbIE HCTOYHUKH

1. baBpun, .. Maremarnka a1 TEXHUUYECKUX KOJUIEDKEH M TEXHHUKYMOB : y4YeOHUK U
NPaKTUKYM JJIsl cpetHero npodeccruonansaoro oopasosanust / U. U. baBpuH. — 2-€ u3., uctp. u A00. —
Mocksa : UznarensctBo HOpaiit, 2022. — 397 c. — (IIpodeccuonansroe obpazoBanue). — ISBN 978-5-
534-08026-1. — Tekct : amekrponHbii // OOpa3oBarenbHas tiargpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/490876 (nara obpamenus: 07.07.2022).

2. bappun, W.WN. Maremarndeckuii aHaiM3 : YYCOHUK W TPAKTHKYM IS CPEIHETO
npodeccuonanbHoro obpazosanus / U. U. baBpun. — 2-e uzn., ucnp. u gon. — Mocksa : U3narenscTBo
FOpaiit, 2021. — 327 ¢. — (IIpodeccronanbroe oopazosanue). — ISBN 978-5-9916-6247-5. — Tekcer :
anekTpoHHbIN // OOpa3oBarenbHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/482659
(mara obpamenus: 07.07.2022).


https://urait.ru/bcode/490214

3. Manukosa, T. E. Maremarnueckrue METONIbl U MOJICTIM B YIIPaBJICHUH HA MOPCKOM TPAHCHOPTE :
yueOHOoe mocooue mis By3oB/ T. E. ManukoBa. — 2-¢ u3a., ucnop. u jgomn. — Mocksa : M3marenbcTBoO
FOpaiit, 2021. — 373 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-04919-0. — Tekcr : aneKTpoHHBIH //

OopasoBarenpHas wiatrpopma Opaiit [caiit]. — URL: https://urait.ru/bcode/473032 (nata oOparieHus:
13.09.2021).



https://urait.ru/bcode/473032

2. Kommiaekt KUM iist TeKymero KOHTpOJisi

Bomnpocsl 17151 YCTHOT0 omnpoca

L A

7.

Tema 1.1 JuddepennuanbHoe ucuncieHne

CdopmynupoBaTh onpeeneHue mporu3BOIHOM.
Yro Takoe nuddepennupoBanme?

3anucaTh TaOIUILYy TPOU3BOAHBIX
CdopmynupoBaTs npasuia qudepeHunpoBaHus.
3anucaTh GOpMYITy IPOU3BOIHON CYMMBI.
3anucaTh GopMyITy MIPOU3BOIHON IPOU3BEACHUSI.

3anucath QopMysly MpPOU3BOJHOM yacTHOro. B  dWem 3akirovaercs

FGOMeTpI/ILIGCKI/If/'I CMBICJI HpOH3BOI[HOﬁ?

8. CdopmynupoBaTh MEXaHUYECKUI CMBICI TPOU3BOTHON?
Tema 1.2 UccienoBanue GyHKIMU NPU NOMOIIHA POU3BOIHBIX
1. DxctpemyM QyHKIIUH.
2. 3anuiuTe BCE MPU3HAKU POCTa U yObIBaHUE (YHKIMH, KOTOpPBIE 3HAETE.
3. Kaxue momKHbI BBITOIHITCS YCIOBUS JJIS CYIIIECTBOBAHUS SKCTPEMYMY.
4. Yto Ha3bIBaeTCs TOYKOM neperuoda.
5. Kakue Bbl 3HaeTE€ aCUMITOTHI, HAIUIIUTE UX YPABHEHUE.
Tema 1.3 UnTerpasbHoe HCHUCIEHHE
1. Kaxkue reoMeTrpudecKkue 3a/1aqyu NPUBOJIAT K MOHATHIO IEPBOOOPa3HON?
2. CdopmynupoBaTh OCHOBHBIE CBOICTBA IEPBOOOPA3HOM.
3. Ha kakux yTBep)KIEHUSX OCHOBBIBACTCS J0KA3aTEILCTBO OCHOBHOTO CBOMCTBA
nepBOOOpa3HO?
4. Kaxue 3a1a4i NpUBOASAT K MOHSATHIO UHTErpasia?
5. CdopmynupoBath ornpeiesieHne HHTerpana.
6. 3anucarte popmyny HetoToHa — JleitOHMIIa 1 TPOKOMMEHTUPOBATH €€.
7. Ha3BaTb CBOICTBa HHTETpaja.

Tema 1.4 BorunciieHue miomajaei ¢ noMoumb0 narerpasaos. Ilpuioxkenus

ONpEeacJCeHHOI0O HHTEIrpaJa

1.

IIpumeHeHnue uurTerpana



2. Kak ¢ moMoOmpl0 WHTErpajia BBIYUCIHUTH IUIONIA[b IUIOCKON (UTYPHI,
OrpaHUYEHHON TpaUKOM ABYX (PYHKIIHIL?

3. Kak ¢ momMomipio HHTErpaia BEIYUCIUTD TUIOIIAAb TUIOCKOH (UTYPHI, €CIIH OHA
pacrojoxeHa moji ocsro OX?

4. Tlpumenenue mHTETrpaia B (pusuke. Beranucnenne pacCcTOsHUS 1O U3BECTHOMY
3aKOHY U3MECHCHHS CKOPOCTH

5. Brruucnenue paboThl IEPEMEHHOM CHUJTBI.

Tema 2.1 OcHOBHBIC NOHATHS U METOAbI TEOPUH BGpOﬂTHOCTeﬁ

1. [IpuBecTr mpUMEPHI CIIYYANHBIX COOBITHI, MACCOBBIX CITyYalHBIX COOBITUN.

2. Kakue mpuMepsl TMOATBEPKAAIOT CYIIECTBOBAHME 3aKOHOMEPHOCTEH B
MacCCOBBIX CITyYalHBIX COOBITUAX?

3. Kax Bo3HuKki1a Teopus BeposatHoctei? I e ona npumensiercs?

4. Kakoe coObITHE HA3bIBAETCS CIIyYailHbIM?

5. ChopmynupoBaTh KIAaCCUUECKOE ONpPEICTICHUE BEPOSITHOCTH COOBITHS. Mex Ty
KAKMMU YUCJIAMH OHA HAXOIUTCS?

6. UeMy paBHa BEpOSITHOCTb IOCTOBEPHOTO U HEBO3MOKHOTO COOBITUI?

7. ChopMynrpoBaTh TEOPEMY CIIOKEHHS BEPOSTHOCTEH HECOBMECTHBIX COOBITUI
Y CJIEJICTBHSI U3 HEC.

8. ChopmynupoBaTh TEOpeMy YMHOXKEHHUS BEPOATHOCTEH  HE3aBHCHUMBIX
COOBITHIA.

9. 3anucats hopmyny beprymmu. K pemennro kakux 3aaad e¢ IPUMEHSIOT?

Tema 2.2 BBegeHne B MAaTeMaTH4€CKYI0 CTATUCTHKY

1. YeM 3aHMMAETCs HAyKa «CTATUCTUKA»?

2. Kakoe otnnune Mexy onucaTelbHbIM U OOBSICHUTENbHON CTaTUCTUKAMU?

3. Kakue Bbl 3HaeTe 371€MEHTbl CTATUCTUYECKOTO METO/1a UCCIIeI0BaHUA?

4. IlepeuncnuTh BUABI CTaTHUCTUYECKUX HaOmoaeHuid. OxapakTepu3oBaTh
KaKIbIN U3 HUX.

5. Urto Takoe reHepalibHas COBOKYMHOCTh? YTo Takoe BhIOOpKa?

6. Kakue cpencrtBa HarisimHOTO n300pakeHus HHGOPMAITUN B CTATUCTUKE BB
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3HaeTe? Kak mocTpouTh TUCTOTPAMMY U TTOJIUTOH?

7. Yto Takoe moaa, meauana? Kak ux onpenenuts?

8. Ha coOcTBeHHOM OIbITe OOBSICHUTE, UTO TaKOE CpeHee apupmMeTnIecKoe
JTAHHBIX Yucen’?

9. Uto Takoe BapuallMOHHBIN psij?

10. B yéMm cocTouT OCHOBHASA 3aJ]a4a MATEMATUYECKON CTATUCTUKHU?

Tema 3.1 OcHOBHBIE IOHATHS U METO/bI JIUHEHHOW aJredpbl

1. [lonsiTHE ONIpEAENUTENS BTOPOTO U TPETHETO MOPSIKA.

2. CBOMCTBO OIpeIeITUTENCH.

3. [lonsarue 06 onpeneauTee MPOU3BOAHOTO ITOPSIIKA.

4. MeToabl BHIYUCICHUS ONIPECIUTENCH.

5. UTo Ha3bIBAaETCS MUHOPOM M alIre0pandeckiuM JOMOTHEHUEM OMpeIeTuTes N-
ro nopsiaka?

6. Kak popmynupyetcs reopema Jlammaca?

7. Matpuisl. Onpeaenenusi, OTHOCSAITUECS K TOHSATUIO MaTpUIlbl. Buibl MaTpwuil.

8. Cnoxxenue MaTpuil. Y MHOKEHUE MATPHUII HA YHUCIIO.

9. [IpaBusio mepeMHOKEHUS MATPHIL. Y MHOKECHUE MAaTPHUIL HA YHCIIO.

10. TIpaBwuiio mepeMHOXKEHUS MATPHUIL. Y MHOKEHUE MATPHUIIBI HA BEKTOP.

11. Obpatnas marpuna. Bcerna num oHa cyliecTByeT. AJTOPUTM HAXOXKIEHUS

0OpaTHOI MaTpPULIBI.

12. Ilonsitre panra MaTpuIisl. MeTOAbI HAX0XKIEHUS paHTa MaTPHIIHI.

13. DnemeHTapHbIe MPe0OPa30BaHUS MATPHIL.

Tema 3.2 MeToabl pellieHUs] CUCTEM JJUHEHHBIX aJredpanyecKux ypaBHeHUl

1.Yto wHazmBaercs pemennem CJIIAY? Kakue CJIAY  Ha3biBaroTcs
COBMECTHBIMH, & KAKUE — HECOBMECTHBIE?

2. Pemmenne cucrem ypaBHeHus 1o mnpaBwiry Kpamepa. B kakom ciyuae
npumensitorest popmyisl Kpamepa?

3. Pemenue CJIAY metonom ["aycca.

4. Pemenne CJIAY npu nomortu 06paTHOM MaTPUIIBI.
8



5. Teopema Kponekepa-Kanemmu.

6. OMHOPOAHBIE CUCTEMBI M MX UCCJICIOBAHUE.

Tema 4.1 Teopusi GpyHKIUIT KOMILTIEKCHOM MepeMeHHOM

1. JaiiTe onpeaesieHue MHUMOM €THHUIIBI.

2. Kak BBIYHCIISIOT CTEIICHH MHUMOM €UHUIIBI?

3. Kakoe uncio Ha3bIBaeTCSI KOMITJIEKCHBIM?

4. Kakve KOMIUICKCHBIE YHCJia Ha3bIBalOTCA 4YUCTO MHUMbIMU? [lpuBenure
MPUMEPbI KOMITJIEKCHBIX YHCEIT, YICTO MHUMBIX YHCEIL.

5. Kakne KOMIUIEKCHBIE YMCIIa HAa3bIBAIOTCS PABHBIMU?

6. Kakue koMITJIEeKCHBIE YKClia HA3bIBAIOTCS CONPSKEHHBIMU?

7. Kax BBITIOJIHSIIOTCS CJIO’KEHHE, BHIYUTAHUE, YMHOKEHNE KOMIUIEKCHBIX YHUCEIT B
anredpanyeckout popme?

8. Kak BbITIOJIHSIETCS IeTIeHnE KOMIUIEKCHBIX Yucel B anredpandeckoit popme?

9. Kak reomeTpudecku n300paxaroTcsi KOMIUIEKCHBIE yncia?

10. Yro Ha3pIBaeTCA MOIYJIEM U ApTYMEHTOM KOMIUJIEKCHOTO Yucia?

11. Hanummre GpopmyJibl 115 MOAYJISI K apryMEHTa KOMIUIEKCHOTO YU CIa.
12. Kakue KOpHHU U CKOJIBKO KOPHEHN UMEeT KBaJIpaTHOE YpaBHEHUE C OTpHULIa-

TEJIbHBIM IUCKPUMUHAHTOM?

13. Kax pemmTs kBajipaTHOE ypaBHEHUE, €CIIU JUCKPUMHUHAHT €ro OTpULaTeNIeH?

OuneHka yCTHBIX OTBETOB 00y4YaIOLIMXCS 110 MATEMATHKeE
OTBeT OLIEHNBAETCS OTMETKOM «5», €CIIM CTYJEHT:

— TIOJIHO PACKpbUI COJEp)KaHWE MaTepuaia B 00bEMe, MPEAyCMOTPEHHOM IPO-
rpaMMoOil U y4eOHUKOM;

— W3JI0KUJI MaTepuas rPaMOTHBIM SI3bIKOM, TOUYHO HCIOJIb3Ysl MAaTEMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEJIEIEHHON JIOTHYECKOW MTOCIIEI0BATEIbHOCTH;

— TPaBUJIBHO BBITIOJIHUI PUCYHKH, YEPTEKH, COITyTCTBYIOLIUE OTBETY;

— MOKa3ajl yMEHHE WJUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MPUMEPAMH, MpPHU-

MEHSTh €€ B HOBOM CUTYyallMH IIPpX BBIIIOJIHCHHUH IMTPAKTUYCCKOI'O 3aaHUs;

— MPOAEMOHCTPUPOBAJ 3HAHUE TEOPHUM PAHEE M3YUYEHHBIX COMYTCTBYIOIIHUX TEM,



c(hOpPMHPOBAHHOCTH M YCTOMYMBOCTH UCIIOIB3YEMBIX MTPH OTBETEC YMEHUHN U HABBIKOB,;

— OTBEYaJ CaMOCTOSTENbHO, 0€3 HAaBOASIIIUX BOIPOCOB MpPENogaBaTes;

— BO3MOXKHBI OJTHA — JIB€ HETOYHOCTU IIPU OCBELICHHE BTOPOCTEIIEHHBIX BOIPO-
COB WJIM B BBIKJIQJIKaX, KOTOPBIE CTYJCHT JIETKO MCHPABHWJI MOCIE 3aMEUYaHMs MPenoaa-
BaTEJA.
OTBeT OLICHUBAETCSI OTMETKOU «4», €Clii YJIOBJIETBOPSIET B OCHOBHOM TpeOo-
BAHUAM Ha OLECHKY «5», HO IIPX 3TOM UMEET OJUH U3 HEJIOCTATKOB:

— B M3JI0)KEHUU JIOMYIIEHbI HEOOIbIINE NpOoOesbl, HE UCKA3UBIIIEE MaTEMaTHYe-
CKO€ COAEP/KAHUE OTBETA;

— JONYILIEHBI OJIUH — JIBA HEA0YETA [PU OCBELIEHUU OCHOBHOT'O COAECPKAHUS OT-
BETA, HCIPABJICHHBIE MOCIIE 3aMEUYaHHUs PETIOIaBaTENS;

— JomyIieHbl omudka win 0ojiee IBYX HEJOYETOB IMPHU OCBEIICHUH BTOPOCTE-
MIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JIETKO MCIPABJICHHBIC MTOCIIE 3aMEUYaHus MPEnoia-
BaTEJIA.

OtMmeTKa «3» CTaBUTCS B CICAYIOIIUX CIy4dasx:

— HEMOJIHO PAaCKPBITO COjep)KaHWEe Marepualia (coaep)kaHue H3JI0KEeHO (par-
MEHTAapHO, HE BCErJa MOCJEI0BATEIbHO), HO MOKa3aHO 00Iee MOHMMAaHHUE BOMpPOca U
MPOJIEMOHCTPUPOBAHBI YMEHMS, JOCTATOYHBIE IJISl YCBOCHUs MPOTPAMMHOTO Marepua-
Ja;

— UMEJUCh 3aTPYJHEHUS WU JNOMYIIECHbI OIIMOKH B OMNpPEACIICHUH MaTeMaThye-
CKOM TEPMHHOJIOTHH, YEPTE)KAaX, BHIKIIAJKAX, UCIIPABJIICHHBIE MMOCJIE HECKOJIBKUX HABO-
JISIIIAX BOMIPOCOB TPEIOIABATENIS

— CTYJICHT HE CIIPABUWICS C NPUMEHEHHEM TEOPUU B HOBOW CUTYAIlMH NPHU BbI-
MOJTHEHUW TMPAKTUYECKOTO 3aJaHus, HO BBIMOJHHI 3aJaHUs 005S3aTeIbHOTO YPOBHS
CJIO’KHOCTHM IO JIJAaHHOM TeME;

— MPU JOCTATOYHOM 3HAHUU TEOPETUUECKOTO MAaTEpHasia BBIABICHA HEIOCTATOY-
Hast cpOPMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.

OTtMeTKa «2» CTaBUTCS B CIACAYIONIUX CIydasx:

— HC PACKPBITO OCHOBHOC COACPKAHNC yqe6Hor0 MaTcpuala,

— OOHapy»XeHO HEe3HaHHWE CTYACHTOM OoJblled WM Haubosiee BAXKHOM YacTH

y4eOHOro MaTepuana;
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— AOIIYHICHBI OIIIMOKYU B OIpCACIICHUHN HOHHTHﬁ, ITPpHU UCIIOJIB30BAHUN MATCMATH-
YEeCKOM TECPMHUHOJOIMHM, B pUCYHKAX, YCPTCIKaxX, B BbIKJIAAKAX, KOTOPbIC HE UCITPABJICHDLI

IMOCJIC HCCKOJIbKMX HABOJAAIMIUX BOIIPOCOB IIPCIIOAaBaTCIIA.

3aganus 19 NPAKTHYECKUX PadoT

3aganue Nel

HaiiTu nmpoun3BoiHbIE 371€MEHTAPHBIX (PYHKIINUN

y =5 tgx — 3 sinx + 2 arccosx y =2 cosx + 4 arctgx + 6 ctgx
y =4 sinx — 3 arcsinx + 2 tgx y = 2 arcctgx + 5 cosx — 7 ctgx
3aganue Ne2

Haiit mpon3BoIHYIO TPOU3BEAEHUS ABYX (DYHKIIMI
y=05x+1)8-6x); y=(7+2x)(3 —4x); y = (9x + 2)(5x — 1); y = (8x — 5)(2x +6);

3aganue Ne3

Haiitu mpou3BOAHYIO0 YaCTHOTO IBYX (PYHKIIUN

 5x—8 lI::'-.+IL],J; - x+2 LI:Z—*E:J:
YeSTer T Bx-2 7 9x—10 7 3x+49
3aganue Ned

Haiitu mpou3BOAHYIO CIIOKHON (DYHKIIMH
y = (x2 + 4x3 — 3)3 y = V2 sinx — 5x
y =20 "y = sin2(xt — x)

3ananme S.

CocTaBUTh ypaBHEHUE KacaTeIbHON U HOpMaNH K rpaduKy AaHHOW (PYHKIIMU B

TOYKE Xo.
1). ¥= 4x° +9x* —=12x—15; ¥p=—1 p=-2x"+9x" -12x+3; x,=-1
2), ¥= —8x” +15x° —6x+3; y=x +6x" +9x+10; X, =—2

3aganune Ne6.
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Pemute 3amauy

~ 4 3 A2 o
Touka ABMKETCS 1O 3aKoHy S =21 =5 +41". HaliTh CKOpOCTh M yCKopeHue npu t = 2c.
Touka nBHAKETCS 1O 3aKoHy S =20 +3 ~41" +6. Haiitn ckopocTh M yckopeHue npu t = 2C.

Touka ABIXKETCS 110 3aKkoHy S = 21° +3" 5/ 4”. Haiitu ckopocts 1 yekoperue mpu t = 2C.

Touka ABMXKETCS 1O 3aKOHY 5 ~ 2 -3¢ + 4+ + 2¢*. HaliT! ckopocTh U yckopenue mpu t = 2.
3ananue /.

BrruuciauTs HeonpeaeIeHHbIE HHTErPalibl: METOJ0M HEMOCPEICTBEHHOIO HHTErPUPOBAHUS,

MCTOJOM IMOACTAHOBKHU, MECTOAOM MHTCITPHUPOBAHUCM I10 HaCTAM.

1. xtx e%%% sin xdx In xdx
J J J

2. _[34 Jedx Ixexdx

3. [(e* +x)ax j(1— X2 )dx j(sx 1) cos xdx
4. [(3x +6x+8)ax [cos3xax [ xsin xaix

5. J(2sin x+cosx)ax [sin® xcosxdx  [arcsin xdx

6. ,[ (2 - x)%dx Icos(Zx —3)dx J.(3x + 2)e-*dx

7. 2% +x -1 (6x — 5)dx Iarctgxdx
e o Bar=——
I 3 — 2xdx

8. [(1+e)x [sin(4 —5x)dx [ xIn xdx
3ananue 8.

Boruucauth OIIPCACICHHBIC MHTCT'PAJIbl: MCTOJAOM HCIIOCPCACTBCHHOI'O MHTCITPUPOBAHMA,

MCTOAOM IIOACTAHOBKHU, MCTOAOM MHTCI'PUPOBAHHUECM I10 YaCTAM.

T

, n
dx 3 d
1.2 (eX —1)%*dx ) ' Xax
1 3)( J. 0 j s CoSs’ X
6
2 € 2 dx 1

. 12



2. r[?’xdx lenx

2

3. J.(1+ 2% + 3x2)dx
1

P, @7

5

— dx
5._[ ax_ }cés X dx
L Ux 2

2

6__[( x+3x®)ax

2+ 53/x

T
cos(2x + 4—)dx

Jf?é—3x2dx

8

Jm“ﬁ

e-1

me+nm

J3
1[ arctgxdx

1

J xedx

2

1[xlogzxdx

3aganue 9

Hajitu nuiomaas Gpurypbl OrpaHM4YeHHON JUHUSMM:

1. y=—4Xx"+6; y=x-1

2.y=X"; y=—X

6.4y=8x—x"; 4y=x+6

7.y=4-x2; y=x2 - 2x

T
8.y=cosx ;y=0; >2<= P X =T
9-y:lX2—4; y = 7X
2
10. y=Xx; X-y-8=0; y=0

11.
12,
13.
14,

16.

17.

18.

19.

20.

13

y=-X; Xx=2;, y=4
y=(x-2)% y=4
y=—(x+1°+3 y=0

y=4x2 —2; y =X

15.y=-x3; y=x+1
. T. @
y=sinx; y=0, X=X=
3 4
y =Ctgx ; x=n,_x=n;_y=10
2 4
y=22; y=x2
X



3aganmue 10.
«Penienye nmpocreinx 3a1a4 TEOPUN BEPOATHOCTEH»
Bapuant 1

1. B anekTpudeckyto 1emnb mociae0BaTeIbHO BKIFOYEHBI TPU dJIeMEHTa, padoTaro-
IMe He3aBUCUMO OJIMH OT Jpyroro. BepostHocTr 0TKa30B nepBoro- 0,1,8roporo-0,15,
TpeTbero-0,2. HaliTu BEpOATHOCTH TOTO, YTO TOKA B IIENH HE OYIeT.

2. Cpenu 100 nmoTepelHbIX OUIETOB €CTh 5 BRIMTPHIITHBIX. HaliTH BEPOSITHOCTHTOTO,
YTO 2 HayJa4dy BEIOpAHHBIE OMIIETa OKAXKYTCSI BBIUTPHIITHBIMH.

3. Ha cremnaxke 6uGIMOTEKH B CITy4aiiHOM MOPSIIKE paccTaBieHo 15 yueOHUKOB,
npuyeM S5 u3 HUX B nieperuiere. bubnanorekaps OepeT Haynauy 3 yueoHuka. Hailtu BeposiT-
HOCTB TOTO, YTO XOTSI ObI OMH U3 B3SITHIX YYCOHUKOB OKAXETCS B TIEPEIICTE.

4. JIBa cmiopTCMEHa HE3aBUCUMO JIPYT OT JIpyra CTPEJsiOT Mo OHOM muliieHu. Bepo-
ATHOCTH MOMaJaHusl B MUIIEHb TiepBoro -0.7, Broporo-0,8. KakoBa BEpOSATHOCTHTOTO, UTO
MUIIEHB OYJIeT opaxeHa?

5. OTIen TEXHUYECKOr0 KOHTPOJIS TPOBEPSIET HA CTAaHJAPTHOCTD IO IBYM ITapaMeT-
pam cepuro u3aenuii. beiio yctaHOBIEHO, UTO y 8 M3 25 m3aenuii He BBIIEPKaHTOIBKO
NEPBBIN MapaMeTp, y 6 U3[ENHil -TOJIBKO BTOPOM, a y 3 U3/IeJuil He BhlIepKaHblo0a napa-
metpa. Haynauy 6epercst oqHO u3 uznenuil. KakoBa BeposITHOCTH TOrO, 4YTO OHO HE Y/0-
BJIETBOPSIET CTAHIAAPTY?

6. OT 3maHus a3pOBOK3ajia K TpamaM caMoJICTOB OTIPABHIINCH 1Ba aBTOOyca. Bepo-
ATHOCTh CBOEBPEMEHHOTO MIPUOBITHS KaXKI0T0 aBToOyca K Tpamam pasHa 0,95.Haiitu Be-
POSITHOCTB TOTO, YTO XOTsI ObI OJTMH U3 aBTOOYCOB MPUOYIET BOBPEMSI.

Bapuant 2

1. B anekTpudeckyro ILemb MOCIeA0BaTeIbHO BKIIOUEHBI TPU AJIEMEHTa, padoTaro-
M€ HE3aBUCHUMO OJWH OT Jpyroro. BepostHoctu otkazoB mepBoro- 0,1,8Toporo-0,15,
TpeThero-0,2. HaitTu BepoATHOCTH TOTO, YTO TOKA B MU HE OyeT.

2.Cpenu 100 notepelHbIX OMIJIETOB €CTh 5 BRIMIPHIIIHBIX. HaliTu BEpOSATHOCTHTOTO,
YTO 2 Hay/a4yy BbIOpaHHbIE OMJIETa OKaXKyTCS BHIUTPBIIIHBIMU.

3. Ha crennaxe OuMOIMOTEKH B CIy4yalHOM MOPSIIKE paccTaBieHo 15 y4yeOHUKOB,
npuyeM 5 U3 HUX B neperviete. bubnuorekaps Oepet Haynauy 3 yyeOnuka. Haiitu BeposT-
HOCTb TOTO, YTO XOTSI ObI OIH U3 B3SATHIX YUEOHUKOB OKAXXETCS B MEPEILICTE.

4.]JBa ciopTCMEHa HE3aBUCUMO JPYT OT APYyra CTPENSIOT 0 OAHOW MUILIEHHU.
BeposatHocTh nonaganusa B MullieHb neporo -0.7, Broporo-0,8. KakoBa BeposSTHOCTB TOTO,
YTO MUIIIEHb Oy/IeT nmopa)keHa?

14



5.0Taen TEXHUYECKOr0 KOHTPOJIS MPOBEPSET Ha CTAHJAPTHOCTH 10 ABYM MapaMerT-
pam ceputo uzaenuil. beulo ycTtaHOBIIEHO, UTO Y 8 M3 25 u3Aenuil He BbIAEP>KaH TOJIBKO
NEPBBIN MapameTp, y 6 u3aenuil -ToIbKO BTOPO, a y 3 U3Aenuil He BhIAEpKaHbl00a napa-
Mmetrpa. Haynauy Oepercss ogHO u3 m3nenuil. KakoBa BEpOsITHOCTh TOrO, YTO OHO HE YJO-
BJIETBOPSET CTaHAAPTY?

6.0t 3maHMs a’pOBOK3aIa K TpamaMm CaMoJICTOB OTIPABWIIKCH JiBa aBToOyca. Bepo-
ATHOCTh CBOEBPEMEHHOTO MPHUOBITHS KaXa0ro aBToOyca K Tpamam pasHa 0,95. Haiitu Be-
POSITHOCTB TOT'O, YTO XOTsI ObI OJIMH U3 aBTOOYCOB MPUOYIET BOBPEMS
Bapuant 3

1. Ilpu GpocaHnM UrpajibHOM KOCTH BBIYHCIUTH BEPOATHOCTH BBIMAICHUS YETHOTO
YuCia OYKOB.

2. B xop3une Haxoasatcs 20 kpacHbIX, 15 3enenbix mapoB. HaliTu BepoSTHOCTHTOTO,
4TO U3 4 BEIOpAaHHBIX HayAauy MIApoB OYyeT 3 3eJEHbIX.

3. Ha xaxxymoii u3 mectu kapTouek Hanucanbl OykBel A, b, U, P, XK. Ilocne tmarens-
HOTO TEepeMENIuBaHusl OepyT MO OJHOM KapTOuKe M KIIATyT IMOCIEAOBATEIBHO PSIIOM.
Haiiti BEpOSITHOCTB TOT0, YTO NOJIYYUTCA CIIOBO «bHpKay.

4. Oten TEXHUYECKOTO KOHTPOJIA OOHAPYKUJ MATh OPAaKOBAHHBIX KHUT B MapTUU U3
ciayvaitHo otoOpaHHbIX 100 kHUT. HailTh OTHOCUTENBbHYIO YAaCTOTY MOSIBIEHUSI OpaKOBaH-
HBIX KHUT.

5. B maptum u3 cra 6aHok kKoHcepBOB 12 OpakoBaHHbIX. HaliTu BEpOATHOCTH TOTO,
YTO TPH B3AThIe OAHKU KOHCEPBOB OKAXYTCA OpaKOBaHHBIMHU.

6. B okpyxxHOCTBH BricaH kBajipaT. B kpyr Haymauy Opocaercst Touka. KakoBaBepo-
ATHOCTb TOT'0, UTO 3TA TOYKA IOIAIAET B KBAAPAT.

Bapuant 4

1. ITpu OGpocanuu UTPaTHLHON KOCTU BBHIYMCIUTH BEPOSITHOCTD BBIMAACHUS HEYETHOTO
YuCJla OYKOB.

2. B xopoOke msaTh OMHAKOBBIX M3JACIUN, IPUYEM TPU U3 HUX OKpaiieHbl. Haynauy
W3BJICUCHBI JBa u3nenus. HaTtu BEpOSTHOCTH TOTO, UTO CPEAM JIBYX M3BJICUYCHHBIX U3]IE-
JIMI OKAKETCSI OJTHO OKPALIEHHOE U3JIEIIHE.

3. B smuke 100 neraneit, n3 Hux 10 OpakoBanHbix. Haynauy u3BiaedeHbl YETHIpE Jie-
tanu. HailTu BEposSITHOCTB TOTO, YTO CPE/Id U3BJICUECHHBIX JeTanei HeT OpaKOBaHHBIX.

4. B maptuu u3 100 geraneit oTaen TEXHUUYECKOTO KOHTPOJIS OOHAPYKWI 5 HECTaH-
JApTHBIX AeTasie. YeMy paBHa OTHOCUTEIbHAS YaCTOTA MOABJICHUS CTAHAAPTHBIX JIETAJICH.

5. B kaHuensipun HapoAHOTrO Cy/1a HAXOAUTCA 26 e, Cpeau KOTOPbIX |7yroaoBHBIX.
15



Haynauy s npoBepku JOKYMEHTAIMM U3BjeKaerca 5 nen. HallTu BeposiTHOCTh TOTO, UTO
B3SThIC HayAauy JieJla OKAXYyTCS HE YTOJIOBHBIMH.

6. B okpyxHOCTh BHcaH KBaapat. B kpyr Haynauy Opocaercst Touka. KakoBaBepo-
STHOCTB TOTO, YTO 3Ta TOYKA MOMAIAET B KPYT.

3aganmue 11

Pemiuth cucTeMbl JIMHEIHBIX YpaBHeHU MeTonamu: Kpamepa, MaTpu4HbIM

ciocooom, metoaom I'aycca

3x1+2x2+x3=5
D{2x1+3x2+x3=1
2x1+x2+3x3 =11
x+x2+x3=1
3){x—x2—-2x3=-5

x1—-—2x2+3x3=6

2){2x1 + 3x2 = 4x3 = 20
3x1 —2x2—-5x3 =6
3x1 —x2+2x3 =11

4) {-2x1+x2+x3 =—-6

4x1 +x2 +4x3 = —-2x1 —2x2—3x3 =5

4X1—3X2+ZX3=9 2X1—X2—2X3=4

5 {2x1 +5x2 —3x3 =4
5X1 + 6X2 - 2X3 =18

3x+y—2z=11
N{x+2y—z=9
2x—3y+z=-6

3x+2y—z=1
9N {x—2y+2z=10
—X+y+3z=6

5x+y+3z=21
11){
2x—3y+2z=16

2x+3y—z=-8
13){x— 2y +3z =17
3x+2y+2z=7
2x+3y—4z=-1
15){ x— 3y + 2z =12
—X+2y+z=-5
4x + 2y — 3z = —12
17){3x+4y — 2z = -3
Xx+y+z=5

14) {

6) {3x1 + 4x2 — 2x3 = 11
3X1 — 2X2 + 4‘X3 =11

3x+4y—z=1
8){2x+3y+z=38
—Xx+y+2z=11
5x+3y+5z =11
10){2x — 3y + 6z = 13

x+2y—2z=1

6x+y—3z=-—13
x+2y+z=1 12){2x—2y+z=-3

5x+4y+2z=9

2x+y+3z=7
5x+y+z=28
3x—2y—2z=-3
X—y+tz=2
16){ 5x+3y—z =38
3x+2y+2z=13
Xx+2y+5z=28
18){4x+5y+2z=5
2x+5y+8z =17

16



3aganue 12
JleiicTBUS HaJ KOMIUICKCHBIMU YHCIIaMA,33JaHHBIME B alireOpandeckoit hopme

1-9. BrinonnuTe nevictBus B anredpanydeckoi popme. Pesynbrar 3anummre BTpUTo-

HOMETPHUYECKON 1 TTOKa3aTeIbHON (hopmax.

1 1 ___(4__21.\ g (1-2i)(1+2i) j12 2-i
1-2i 'y 2+i 4 i d-1)
2(1-1,3) 21+18) ;. (1-3i)(1+ 3i) .
2. Y 5. T (1+|\}3) 9_34 Sl A TEN
d (Lrip0 + if 6. Sr2H - (0,1-03i) o (1+i45)
2i

10-15. BeimosuuTe ASMCTBUS B TpUrOHOMETpUueckon hopme. Pesynbrar3amnu-

IIUTE B MTOKA3aTeJIbHON 1 anredpandeckoit hopmax:

10.4(c0s220%+isin220°)-1,5(cos20%+isin20°)

11. 3(cos 280%+i sin 280°%): > (cos70.%+i sin70°)
4

12. (2(cos50 %+ i sin 50°))°
13. Y-8

14. 3(cos 3400 + i sin 3400): > (cos25.0+ i sin 250)
8

15. {16

16-24. 3anuiuTe KOMIIEKCHOE YHCIIO B TPUTOHOMETPUIECKOM Hanreo-
pandeckoit hopmax:

n 2n 3n

16. 2e ¢ 17.4e ® 18.2e 4

17



KpuTepuii o1ieHKH NUCbMEHHBIX M MPAKTHYECKUX PadoTIo MaTeMaTHKe

OHeHKa «OTJIMYHO» CTaBHUTCA, CCIIN:
- pa60Ta BBIITOJIHCHA ITOJIHOCTBIO,

- B JIOTHYECKHUX PACCYKJICHUIX U 000CHOBAHUU PEIICHUS HET MPOOESIIOB U
OIITHOO0K;

- B PELLICHUH HET MaTeMaTUYECKUX OMIMOOK (BO3MOYKHA O/IHA HETOUYHOCTb,
OIMCKA, HE SBJISIIOINASCS CJIEJACTBUEM HE3HAHUS MM HETTOHUMaHUS y4eOHOTO
MaTepHuana).

OHeHKa «XO0PpOoIII0» CTABUTCA, CCIINU:

- paboTa BBINOJIHEHA IOJTHOCTHIO, HO 0OOCHOBAHUS 111ar0OB PEIICHUS
HEJ0CTaTOYHBI (€ciii yMEeHHE 000CHOBBIBATh PACCYKIEHUS HE SBIISIIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

- IOIyIIEHA O/IHA OIMOKa WX JBa-TPU HEI0YETa B BBIKJIAIKAX, PUCYHKAX,
yepTexax win rpadukax (€cim 3TH BUIBI pabOTHI HE SIBISUIUCH CHIEITHATBHBIM
00BEKTOM ITPOBEPKH).

OHeHKa «YAOBJETBOPUTEJIBbHO» CTaBUTCS, CCIINU:

JIOTYILIEHbI 00Jiee OJHOM OIIMOKY MM 0oJiee IBYX-TPEX HEAOUYETOB B BBIKIIAAKAX,
yepTekax WM rpapukax, HO yqaluics BiajaeeT o0a3aTeIbHBIMUYMEHHUSIMU 10 MTPO-
BEPAEMOU TEME.

OIIeHKa «HEYAOBJECTBOPUTECJIbHO>» CTABUTCs, CCIIN:

JOMYLIEHBI CYIIECTBEHHbIE OLIMOKHM, TOKA3aBIIKME, YTO yUaIllUKCS HEBIaAEeT 00s-
3aTeJIbHBIMU YMEHUSAMM 110 JaHHOW TEME B MOJIHOW Mepe.

18



3. Komniiekt KUM 111 npoMesKyTOUHOM aTTecTAlNH

Bonpoce! s nudpepeHuupoOBaHHOIO 3a4eTa

1) Marpuiibl, ISHCTBUS HAJl MATPUIIAMH.

2) Onpenenurenu 1-ro, 2-ro, 3-ro mopsakoB. [IpaBuiio TpeyroJbsHUKOB.

3) Onpeaenutenu N-ro nopsiaka. Teopema Jlammaca.

4) O6patHast MaTpuIia. AJTOPUTM HAXOXKJICHHUS 00PATHOM MaTPHIIBL.

5) Panr MaTpuilbl. AJTOPUTM BBIYHMCICHHS paHra MaTPHUIBI C TMOMOIIBIO AJIEMEH-
TapHbIX IPEOOPA30BAHUM.

6) Cuctema nuHEHHBIX ypaBHeHHMA. Metoa oOparHoii MaTpuisl. Dopmyis Kpa-

Mepa. Merox ['aycca.

7) Ipeaen ¢pyukuuu B Touke. OCHOBHBIC TEOPEMBI O TIpe/Ieiiax.

8) [Ipenen GpyHKIMU TIpH X, CTpEMAIIEMCS K OECKOHEYHOCTH. 3aMeuaTelIbHbIC Mpe-
nensl. Yncno e.

9) HenpepbIBHOCTh (DYHKIIMKM B TOYKE M HAa MPOMEKYTKE. TOUKa HEIPEPHIBHOCTH
dbynkuuu. Touka paspsiBa QyHkimu. CBoiicTBa HenpephIBHBIX GyHKIMA. [Tpupa-
meHue aprymenTa. [Ipupamenne GyHKIum.

10) TlpomsBomnas ¢yukuuu. JAuddeperuman pyHkuuu. ['eoMeTpHUSCKUIT CMBICIT
MTPOU3BOTHOM. MeXaHNYeCKUI CMBICI POU3BOJHOM.

11) Tabmuna npou3BoaHbIX. [ToHsTHE ClioKkHOM PyHKIMH. [Tpon3BOIHAS CITOKHOMN
GyHKUIHUU.

12) Cxema wuccnenoBanus ¢yHkimu. OO0nacTh onpeaeneHuss (GyHKIUH. MHOXe-
CTBO 3HaueHUU (QyHKIMU. YeTHOCTh M He4YeTHOCTh (PyHKiuu. Hymu dyHKImm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA (GyHKIMU. Bo3pactanue u yoObiBaHue (yHKIINH,
IPaBUIJIO HAXOXIACHHUS MPOMEKYTKOB MOHOTOHHOCTH. TOYKH 3KCTpemMyMa (QyHK-
IIAY, TIPABUIJIO HAXOXKICHUS SKCTPEMYMOB (DyHKITUU.

13) TIpou3BoHBIC BBICHIMX HOPSAKOB. DU3HUYCCKUI CMBICT BTOPOH MPOU3BOTHOM.
Uccnenoanue GyHKIMH C TOMOIIBIO BTOPOW TTPOU3BOIHOM.

14) TlepBooOpasnas. HeonpeneneHubiit uaTerpan. OCHOBHBIE CBOWMCTBA HEOIpe-
JIE€JIEHHOTO MHTErpaa.

15) Tabnuiia HeonpeaeICHHBIX HHTEIPAJIOB.
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16) Merobl UHTETPUPOBAHUS: METOJI HEIOCPEACTBEHHOTO HHTETPUPOBAHUS; Me-
TOJl 3aMEHBI MEepeMeHHON (METOJ TIOJCTAHOBKH); METOJI WHTETPUPOBAHUS IO Ya-
CTSIM.

17) Omnpenencuublii uHTerpay. I[loHATHE HHTErpaibHOM CyMmMMBbL. JlocTatouHoe
yCIIOBUE CYIIECTBOBAHHUS OMPEACICHHOT0 HHTErpaiga (MHTETPUPYeMOCTH (YHK-
1IUN).

18) OcHoOBHBIC CBOWCTBa ONPEACICHHOIO HHTErpayia. [ eOMETpUYEeCKHI CMBICI
OTIpEIeNICHHOTO HTETpaIa.

19) MeToab! BBIUMCICHHS OMpEACIICHHBIX HHTErpaioB. ®Popmyna HeroToHa-
JlenOnwuIIA.

20) 'eomeTpuyeckre 1 GpU3MUECKUE PUIIOKEHUS  ONPEACTICHHOTOMHTETpaIa.

21) KoMIIeKCHBIC YnCcia ¥ IeHCTBUS Hal HUMH.

IIpakTH4eckue 3a1aHusA:

Bapuanr 1
1. Pemwute cuctemy JIMHEMHBIX ypaBHEHHI MeTo oM Kpamepa
5r -x +2x,=-2
R 2-|- r.

o Do A — 10
2r 1+$ ry | - 19
. e Do

.r.l+u.r.2+=i.x.:;—l

2. loxkaxkute ToxkaectBo: (7 —1)/ (3+1) =2-1
3. Onpenenute 1o ypaBHeHUI0 16X? + 9y?=144, Buj KpUBO BTOPOTO MOPSAAKA U HANIUTE

JUTSL KPUBOM KOOPJMHATBI BEPIINH, OCH, (DOKYCHI U SKCLIEHTPUCUTET, TOCTPOUTE KPUBYIO.

Bapuanr 2

1. Pemnts cucteMy nMHENHBIX ypaBHEHUN MeToaoM Kpawmepa:
2e+3y—z=4
r+y+3z2=295
3r—4dy+z=10

2. loxaxure ToxaectBo: (1 +1)/(1-1)=0+1
3. Janbl Bepmmnbl TpeyroibHuka ABC: A(2;-1), B(-4;4), C(-2;5). Cpaenaiite 4eprex.
CocraBbre ypaBHeHus: Meauanbl AK; BeicoTsl A/l ¥ HailAuTe yroi rpu BepiInHe A.

Bapuanr 3
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1. BeImmotHATE Onepanyy HaJl MaTPHUIIAMHU:
C=3A+2B , ecinu

2 3 4 103
A=|5-2 1|,B=| 5-6 0
12 3 -13 5
2. Pemnte cucteMy TMHEWHBIX ypPaBHEHUN MaTpUYHBIM CIIOCOOOM
X+3y—-z=3
2X—-y+4z=5

3X+2y+5z2=10
3.BpryncanTe B TPHTOHOMETPHYECKOH (hOpME KOMILIEKCHBIE YNCIIA!
Zy=\3+i;Z,=2+ |
2112y, 21 * 2y, 24% 33z, .

Bapuanr 4

1. Bemomnnaute oneparuu Hax marpuiamu C=2 A-3 B |, eciin
2 1 -3 410

A=(3 2 -2|,B=|3 5 2
1-1 2 2-3 0

2. Pemurte cucremy JIMHEHHBIX ypaBHEHUM MeToioM Kpamepa
2X—-y+4z2=7

7x+3y—-2=3
o9X—-2y-3z=4
3. Janwer Bepmmnbl TpeyroidbHuka ABC: A(3;2), B(5;-2), C(5;4). Cnenaiite 4epTex.
CocraBbre ypaBHeHus: Meauanbl AK; BeicoTel A/ 1 HaliuTe yroa npu BepIivHe A.

Bapuanr 5

1. BbrauciuTe HHTETpai: | ( 3x2 4 Z)dx

o ) >
2. Haiinute nipenen q)yHKHHI/I: xlTs (5x% —6x+7).

3. Pemnre cucrteMy TMHENHBIX ypaBHEHUM MeToioM Kpamepa:

X+3y—-z=3
2X—-y+4z=5
3X+2y+5z2=10

Bapuanr 6
1. Beruucnure uHTErpa: J'(8x3 —2x% 4+ 3x— 5)dx

o lim (3x3 +x° —8x+]0).
2. Hatigure nipenen QyHKIUU: y— ¢

3. Pemnre cucteMy JIMHENHBIX ypaBHEHUM MeToioM Kpamepa:
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2X—=Y+42=T (2x_y+47=7
IX+3y—-2=3 {7x+3y—-z=3
5Xx—-2y-3z=4 |5x-2y-3z=4

Bapuant 7

1. Pemute cuctemy JTUMHEHHBIX ypaBHeHU MeTosioM ["aycca:

2X—-y+4z2=7
TX+3y—2z=3
SX—-2y-3z=4

2. Onpenenure 110 ypaBHeHHIO 4X? — 5y? — 100=0, Bu KpUBOI BTOPOTO MOPSIKA U HAlIUTE

JUTSI KPUBOM KOOPJIMHATHI BEPIINH, OCH, (DOKYCHI U IKCLIEHTPUCUTET, MOCTPONUTE KPUBYIO.

. X .
3. Uccnenyiite Ha HENPEPHIBHOCTh QYHKLHUIO Y = “4 g NocTpoiiTe rpaduxk.
X +

Bapmuant 8

1. Uccnenyiite Ha HENPEPBIBHOCTD (DYHKIIHIO y = 2X1 , IOCTpOWTE rpaduK.
X —

_apX PR
2. Haiimure mpon3BoaHy 0 QyHKITAN y=3e" —9+5sInx—X

o Sx a1
3. Hariqure npefien QyHKUUK: x50 343 4 542

Bapuant 9
1. Haiigure 21+25; 21-25. 2:*25; 2112, eciin 1= 7 — 41,  Z,= 3+5i
2
x°=5x+8

lim

2. Haiitu npenen Gyukomu: 5 5 5

_ 7 X
3. Haiizure npon3BoAHYIO (QPYHKLUK: y=8x"+3e" —21+cosx

Bapuant 10
2
1 Berumciure npeen: fim > _3?
=3 X —
2

. X° =X

2. Beruncnure npou3BoAHy0 QYHKIUA: Y =—; 1
X° +

3. Haiinure ypaBHEHUE KacaTeIbHOM, IPOBEACHHOM K TpaduKy QyHKIUN Y = X’ -3x+5 B
Touke X, = 2.
Bapuanr 11

_x°-125
1. Haiingute npenen GpyHKIUM: lemsﬁ

2.Teno, OpoOIIEHHOE BBEPX, IBUKETCA MO 3aKkoHy: h =60t —5t°. Haiigute MoOMeHT

BPCMCHU, KOI'Zld TCJIO JOCTUTHECT HaMWBBICIIECH BBICOTHI.
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3. Uccnenyiite GyHKLUIO U TOCTpOiiTe rpaduk: Y = 2x° +3x% +1

Bapuant 12

2
. X°=9x
- . lim
1. Haiinure npenen dynxuum: m 3y

2. Uccnenyiite GyHKIMIO U IOCTPONTE rpaduk: Y = X— X’

3. Tenmo aBUXKETCS MO 3aKOHY: S = t? +t° +t. Haiinure ckopocTh B MOMEHT BPEMEHH,
Kor/a yckopeHnue paBHo 20m/c¢??

Bapuanr 13
y' = x*,ecnu npu X=0,y =0

1. Pemute nuddepeHimaibHoe ypaBHEHUE:

o o 2 1.
2. HatimuTe tutomans GUTypsl, OrpaHUYCHHON JTUHUSAMUA: Y = X +1 y=x+3.

2+ X
5—adXx

3. Brrunciure HeonpeIeIeHHbI HHTETPa: j

Bapuanr 14
1. Haitnu o0beM Tena, mojiydeHHOTO BpanieHueM BOKpyr ocu OX ¢urypsl, orpaHMueHHOU

mumuamu: Y =-X X y=0,

\/;+1

2. Beruncnute Heonpe1eIeHHbIA UHTETPal:. j.—dx

Jx
o . . 2
3.HaiiTu ypaBHEHHWE KacaTebHOM, MpoBedeHHOW K rpaduky ¢QyHkuun Y=4X-X" B

Touke X, = —1.

Bapuanr 15
1. Haiftu oObem Tena, moayuyeHHOro BpamieHueM Bokpyr ocu OX purypsl, orpaHu4eHHOM

muHusaMu: Y =-X2+2%; Yy =0,

2.Haiitu riomans GUIypsl, OrpaHndeHHOM tuamsamu: Y =X —4X+5 y=x+1 .

3.BrruncnuTe HeonpeaeieHHbIN HHTETrpaJl: j (x* + 2x)dx

Bapuanr 16
1. Pemute quddepennuansuoe ypasuenue: Y —3 = XY’ ,eciu npu X =1,y = 0.
2. Haiigute o0beM Tena, moJlydeHHOTo BpaieHrueM Bokpyr ocu OX ¢urypsl, orpaHUueHHOM
muausamu: Y =—X2+3x; y=0,

3. Pemure 3amady: CKOJIBKUMH COCO0AMU W3 TPYIIBI B 25 Yel. MOXHO COCTaBUTh

KOMaHAY OJI1 YIAaCTHA B CIIOPTHUBHBIX COPCBHOBAHUAX B KOJIMYCCTBE 10 ger.
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Bapuanr 17

1/3
1. Beruucnure onpenesieHHbI HHTErpat: J'23de
0

2. Pemmre 3amauy: M3 miecTd BBIABHHYTBHIX KaHAMJIATOB HYXHO BBIOpaTh JIBOUX:
npencenarens u cekperaps. CKONbKUMHU CIIOCOOAMH 3TO MOXHO CI€aTh?

3. Haiitu miomans Gurypel, OrpaHiYeHHON JTMHUAMH: Y = X*=3x+4, y=x+1.

Bapuanr 18
1.Haiitu ypaBHeHMe KacaTelbHOH, NpoBeneHHOW K rpaduky O¢yHkoum Y= xX*+1 B
Touke X, = 2.

2.Teno nBUKETCA MO 3aKOHY: s =4t° —2t> —t+1. HallTu MOMEHT BpEMEHH, KOIJa CKOPOCTh
paBHa HYIIIO.

3. Boeruucnure npon3Boanyto QyHkiuu: 1.y = % +34x
X

Bapuanr 19
1. Pemure cucrteMy JIMHEHHBIX YPABHEHUNA MaTPUYHBIM METOAOM:
ar -r_ +2r =-2
2 12+- v

2r 1+ 3 ::.'2—-'1 T —~ 19

) +2 T, +3ax - 1

3 .
2. Perure nuddepennmansaoe ypasuenue: Y =X ,ecu npu X=0;y =1.
3. Pemmte 3amady: CKONBKHUMH CIOCOOAMM MOXKHO PAaCCauTh 332 KPYIIBLIM CTOJIOM 7

qenoBeK?

Bapuant 20

1. Pemure 3amauy : B crtpoiiorpsae 15 crygeHToB. CKOJBKMMHM CHOCOOAMU UX MOXHO

pa3OUTh Ha OpUTaJIBI IO 5 YEIOBEK B KaXKI0M?

. X3+ —x
2. Haiigute npenen QyHkomu: lim —————
-0 X —3X" +4X
x* +1

3. Beruucinre npousBoanyo Gyskoun: 1.y -
2x+3

Bapuanr 21

1. Pewmnte nuddepenmpuansHoe ypasuenne: XAy = y2dx,ecru npu x =1y =1.

2. Pemuthb 3amauy : M3 rpynmbl CTyA€HTOB B KOJIMYECTBE 25 yesl. HEOOXOAMMO BBIOPATH:
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crapocrty, npodopra u ¢puzopra. CKOIbKUMH CIOCOOaMU MOKHO BbIOpaTh aKTUB?

2 3
3. Haiigure npenen GyHkumu: lim %
x>0 X —2X" +6X

Bapuanr 22

1. Pemute 3anauy: B moe3ne 6 BaroHoB. CKOJBKUMH CIIOCOOAMU MOXHO PaCIpeleNuTh Mo
BaroHam 6 MpOBOJAHUKOB?

, 4x% +8x°
2 im —

' 3 _ o2
Brraucnure npeaen QyHKIuu: >*  X+2X° X

3. Beruuciure mpou3BoAHYIO QyHKIMU: Y = 24/SiN X

Bapuant 23
1. BeruuciuTe Ipou3BOAHYI0 QYHKIUH: y = %i/? + % x*

2. Pemmte 3amauy: Tenmo, OpollleHHOE BBEpX, JBIIKETCS IO 3aKOHY: h =40t —5t%. Haiitu

MOMCHT BPCMCHH, KOITIa TCJIO JOCTUTHCT HAWUBBICLICH BBICOTHI

. . . 3
3. Haiit ypaBHEHHE KacaTeJbHOM, NPOBENEHHON K rpaduky ¢yHkmum Y=X +2X B

Touke X, =2,
Bapuanr 24
1. Pemnre cucreMy TMHENHBIX ypaBHEHUN MeTotoM Kpamepa:
2 + 3y — 2z = ¢
r4+y+3z=295
Jr—4dy+z=10

2. Pemnre quddepenumansaoe ypasuenne: Y = X* +1,ectu npu x=0;y =0.
3.Haiigute ypaBHEHHME KacaTelbHOW, NPOBEACHHOM K rpaduky ¢yHkuum Y= x*-3x B
Touke X, = —1.

Bapuanr 25

2T sin xdx
1. BeruuciuTe omnpeneaeHHbIN HHTErpail:. I Ty
+COS X

712
2. Uccnenosark (PyHKIMIO M IOCTPOUTD Ipauk: Y = X* +3x -2

3.Teno nBUKeTCs MO 3aKOHY: s = 2t> —0.5t? +t —1. HailTu yckopeHre B MOMEHT BPEMEHH 2CEK.
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Kpurtepuu onieHuBaHMsI:

O1eHKa «OTIUYHOY» BBICTABIISAETCS CTYACHTY, €CIIU CTYACHT BBIOJHIII IPAaBUIBHO 3
NPaKTUYECKHX 33/IaHUS B TIOJIHOM 00BEME;

O1eHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIM CTYACHT BBINOJHWI HPAaBUIBHO 2
NPAaKTUICCKUX 33/1aHUS;

OreHKa «yIOBICTBOPUTEIBHO» BBICTABISICTCS, €CJIM CTYACHT BBITIOJIHUJ TPABHIBLHO |
3aJaHue, JeNajdl TOMBITKH BBINOJHUTH JAPYrHe MpaKTHUECKUEe 3alaHusi, HO BBIIOJIHUI HUX
HEBEPHO;

O1eHKa «HEYNOBIETBOPUTEIHHOY» BBICTABISETCS CTYIEHTY, €CIIH CTYIEHT Ceal

IIOIIBITKY, HO HC CACJIaJI HU OJHO 3adaHHC IIPABHUJILHO.
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