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1 OBIIAS XAPAKTEPUCTHUKA ITIPOT'PAMMBI YYEBHOM JUCITATLIAHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

Vyebuas mucouminaa EH.01 Maremartuka sABJsieTcs 4acThEO MaTeMaTHUECKOrO W OOIEero
€CTECTBEHHOHAy4YHOTO0 IIMKJIa OCHOBHOM oOpa3zoBarenbHOM mnporpammbl (gaiee OOII) B
cootBercTBUU ¢ PI'OC CIIO no cnieuunansHoctu 21.02.19 3emiieyctpoiicTBo.

1.2 Heab ¥ ni1aHupyemble pe3yJibTaThl 0CBOECHHS AU CHUNIMHBI

basoBas yactp

B PE3YIbTATC OCBOCHUA AUCHUILIMHBI CTYACHT JOJDKCH YyMemb.

— pemarh NPUKIIAJHBIC 33]]a4d B 00J1aCTH IPOPEeCCHOHATBHON 1eITeTbHOCTH;
B pe3ynbraTe 0cBOEHUS NUCLUUIUIMHBI CTYACHT JOJDKEH 3HAMb.!

- 3HAYCHHE MaTEeMaTHUKH B MPO(eCCHOHATBHOM eaTenbHOCTH U nipu ocBoeHuu [TI1CC3;

- OCHOBHBIE MAaT€MaTHYECKHE METOAbl pEIICHUS NPUKIATHBIX 33dad B o0xacTu
npodeccuoHaNbHOM NesTeNbHOCTH;

- OCHOBHBIC TMOHATUS ¥ METOABl MaTEMaTHUYECKOro aHallu3a, JUCKPETHONH MaTeMaTHKH,
JUHEHHON anreOphl, TEOPHUH KOMILIEKCHBIX YHCEN, TEOPUU BEPOSTHOCTEH M MaTeMaTH4eCKON
CTaTUCTHUKH;

- OCHOBBI HHTETPATLHOTO U AU (HEPCHIIMATHEHOTO UCYUCIICHUS;

BapuaTtuBHas 4acTh - HE IPEAYCMOTPEHO

B npouecce ocBoeHMs TUCHUILIMHBI y CTYACHTOB J0JDKHBI (POPMUPOBATH 0OLIME KOMIIE-
teHuu (OK):

OK 01. BeiObupare cnocoObsl pemieHus 3afad  NpO(PECCHOHANBHON  JIesTeIbHOCTH
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnomp3oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AaHAIW3a W HWHTEPIpETalUH
uHpopMaluu M WHGOPMALMOHHBIE TEXHOJOTUHU JUIsl BBINOJHEHHUS 33434 NpoQPecCHOHAIbHON
JESATEIBHOCTH.

B mpouecce ocBoeHMsI TUCHUIUIMHBL y CTYJIEHTOB JOJKHBI (POPMUPOBATH MpodeccuoHalbHbIE
komneteruu (I1K):

[1K 1.1. BeImoaHATH MOJEBBIE Te0I€3UYECKHE PAOOTHI HA TIPOU3BOJICTBEHHOM YYacTKe.

1K 1.2. BeinosnHsATs TOnorpaduueckue CbEMKH pa3IMyHbIX MacIITa0o0B.

I[IK 1.3. Bemmonnatre rpaduyeckue padOThl IO COCTABIECHUIO KapTorpaduueckux
MaTepUasoB.

[IK 1.4. BbImonaHsATH KaIacTpOBBIE CHEMKH M KaJacTPOBbIE pabOThl MO (HOPMUPOBAHUIO
3€MEJIbHBIX YYaCTKOB.

[IK 1.5. Boimonuate aemudpoBaHrue a3po- U KOCMUYECKUX CHUMKOB ISl MOJYYSHHS
uHpopMannu 06 00beKTax HeIBUKUMOCTH.

IIK 1.6. IIpuMeHATH anmapaTHO-IIPOTPaAMMHBIE CPEICTBA I PAaCYETOB M COCTABICHUS
TOMOTPaPpUUECKUX, MEKEBBIX IJIAHOB.

[1IK 2.1. IIpoBOaUTH TEXHUYECKYIO HHBEHTAPU3ALUIO0 O0BEKTOB HEJIBUKUMOCTH.

I1IK 2.2. BINONHATH IPpaJJOCTPOUTENBHYIO OLIEHKY TEPPUTOPUU TIOCEIECHHUS.

K 2.3. CocTaBisTh TEXHUYECKHW TUIAH OOBEKTOB KAIMMUTAIBHOTO CTPOUTEIHCTBA C
IIPUMEHEHHUEM alNapaTHO-IIPOrPAMMHBIX CPENICTB.

1K 3.4. OcymecTBisTh cOOp, CUCTEMATU3ALMIO U HAKOTLIEHHE HH(pOpMaLK, He00X0IUMMOM
JUISL OTIpENIeNIEHUs KaJ1aCTPOBOW CTOMMOCTH OOBEKTOB HEJABHKUMOCTH.



IIK 4.2. ITpoBOANTH KOJIMYECTBEHHBIN U KAYECTBEHHBIN YUET 3€Melb, IPUHUMATh y4acTHE
B UX MHBEHTApHU3aLlUU 1 MOHUTOPHUHTIE.

[Io wrtoram ocBOeHUS JUCHMILIMHBL, OOydYaroIIuUecs JOJKHBI MPOJEMOHCTPUPOBATH
pe3ynbTaThl 00yueHus, COOTHecEHHbIe ¢ pesynbraramu ocBoeHusi OOIl CIIO, mpuBeneHHBIC B

Ta0JIuLIE.

Koz OK VYMenus 3Hanusa

OK 01 . YMCHHUE PEIIATh IPUKIAIHBIC | 3HAHHE OCHOBHBIX MATEMATHYCCKHX

OK 02 3aja4u B 00J1acTH METOJIOB PEIICHHs IPUKIaJHBIX 32134 B
IIK 1.1 | mpodeccHoHanbHOI NeITETbHOCTH obmactu pohecCHOHATBHON

IIK 1.2 o OBICTPOTA U TOYHOCTb JEeATENbHOCTH

IIK 1.3 | nmoucka, onTUMaabHOCTh U 3HAHUE OCHOBHBIX ITOHATUN U METOIOB
IIK'1.4 | nayunocTts HeoOX0mMMOI TEOPHHU KOMIUIEKCHBIX YHCEN, TMHENHOI
K I.5 | undopmaruu, a Takxke anreOpbl, MATEMATHYECKOTO aHAIN3a

K 1.6 | o6ocHoBaHHOCTH BEIGOpa 3HaYeHNHEe MATEMATUKH B

1K 2.1 IPUMEHEHHS COBPEMEHHBIX poECCUOHANBHON IEITENBHOCTH U IIPH
K 2.2 | texmonoruii eé 06paboTKH ocsoenuu I1IICC3

1K 2.3 o OpraHU30BbIBATH 3HAHUE MATEMATHYCCKUX TTOHITHN U

gi 2‘2‘ CaMOCTOATENBHYIO paboTy IpH onpeeIeHnii, Cnoco00B 0Ka3aTeabCTBA

OCBOCHHMH NIPOPECCHOHATHHBIX
KOMIICTEHIIHIA; CTPEMUTHCS K
€caM000pa30BaHUIO U TTOBBIIICHHUIO
npopeCCUOHATIBHOTO YPOBHS

. ymeno u 3pPeKTHBHO
paboTtarh B KOJUIEKTUBE, COOJI0IaTh
PO ECCUOHATIBHYIO 3TUKY

o YMEHHE PalliOHAIBHO U
KOPPEKTHO HCITOJI30BaTh
UH(POPMAaILMOHHbIE PECYPCHI B
MpoeCCHOHAIBHON U y4eOHOM
JeSITebHOCTH

o ymeIo 1 3pPeKTUBHO
paboTath B KOJUIEKTUBE, COOJIIOIaTh
npo¢eCCHOHATBHYIO 3TUKY

. OBICTPOTA U TOYHOCTD
MOWCKa, ONTHMAaJIBHOCTD U
Hay4YHOCTb HEO0OXOAUMOMH

MaTeMaTHYECKUMHU METOJAMHU
3HAHHE MAaTEMAaTHYECKOI0 aHaIN3a
UH(OPMALINH, TIPEICTABICHHON
Pa3IMYHBIMH CIIOCO0AMHU, a TAKKE
METOJIOB IIOCTPOCHUS TPadUKOB
Pa3IUYHBIX MIPOIIECCOB

3HAHHE MAaTEMAaTUYECKUX MTOHITHI U
OTIpe/ieNICHUH, CIIOCOOOB JIOKA3aTeIbCTBA
MaTeMaTHYCCKUMU METOIaMH

3HAHHE OCHOBHBIX IMOHATHI U METOJIOB
TEOPUU KOMIUIEKCHBIX YMCE, TUHEHHOU
anredpbl, MATEMATHYECKOTO aHAIIN3a

° 3HaHHE OCHOB MaTEMaTHYECKOI
JIOTHKH, aHaliu3a nHpOpMaIu,
MIPEACTABICHHON Pa3INYHBIMU
crocobamu, a TaKkke METOJIOB 00pabOTKU
Pa3IYHBIX PEATbHBIX SBICHUHA U
IIPOIIECCOB




nH(popmaIuu, a TaKxKe
000CHOBaHHOCTb BBIOOpa
PUMEHEHHS COBPEMEHHBIX
TEXHOJIOTHH €€ 00paboTKN
palMOHATIBHOE  KOPPEKTHOE
UCTIOJIb30BaHUE PECYPCOB,
JOKYMEHTOB B MPOQECCHOHATBHON
U y4eOHOH JIeATEIIbHOCTH

*BBIYUCIIATH MIPOU3BOHBIC
3JIeMEHTapHBIX GbyHKIUH,
*HCIOJb3YS CIIpaBOYHbIC

MaTepHuallbl, HAXOIUTh IIPOU3BOIHYIO
KOMITO3UIIUN HECKOIBKUX (DYHKITHIA,

*BBIYHCIISTD IPOU3BOJIHBIC,
TIPUMCHSIS paBUIaM
nuddepeHIpoBaHuS;

*BBIYUCIIATH pUOIIMKCHHBIS
3HA4YeHUs (YHKIHMA C TOMOIIBIO
muddepeHmmana;

*TIPUMEHSTh muddepeHnnaibHOoe
WCYHCIICHHE npu pelIeHnn
MPUKJIIAHBIX 3a1a4

Ipo(heCcCHOHATIBHOTO 1IUKIIA;
*BBIYMCIIATh  HEONpEIENCHHbIE U
OIpEICICHHbIE MHTETpaJibl c
HOMOIIBIO CIIPAaBOYHOI'0 MaTepHaa;
*BBIYUCIIATH B MPOCTEUIINX CIIydasx
IUIOINAAM IUIOCKUX (QUTyp, AJIUHY
IyTd KpUBOM U 00beM Tema ¢
UCIIOJIb30BAaHUEM  OIPENEIEHHOIO
UHTErpaa;

speuarhb IpocTeime
AHAJIMTUYECKON Fr€OMETPUH;
speuarhb npocTeimune
KOMOMHATOPHBIE 334a4H;

spemiaTh IMPAKTUYECKHE 3aJaud C

3a1a4uu

IIPUMEHEHUEM BEPOSATHOCTHBIX
METO/IOB;

*OIIEPUPOBATH c OCHOBHBIMHU
MOHATHSMHA MAaTeMaTU4YECKOM
CTaTUCTUKH, BBIYUCIATH YMCIIOBBIE
XAPAKTEPUCTHUKHA CIIy4aitHOM
BEJINYMHBI,

spemiaTh NpPaKTHYECKHUE 3aJayd IO
TEOPUU MHOKECTB;

spelaTh MpakTHYECKHE 3aJaud C
MOMOIIBIO TEOpHUHU TpadoB

*3HAUCHHUSI MaTeMaTHKU B
npodeccroHabHON IeSTENbHOCTH;

*OCHOBHBIX  TOHSATHH W METOJOB
Qg depeHInaIbHOro HCUYMCIICHUS:
OTpENIeJICHUe  TPOM3BOTHOW,  TaOJIHILy
MIPOU3BOIHOM, IpaBuia
nuddepeHnrpoBanusl, onpeeIcHue

muddepeHnmana, UCoib30BaHUE €ro MpH
peUIeHNU TPUKIaJAHbIX 3a/a4;
*OCHOBHBIX MOHSTUN u
MHTErPAIILHOTO
ONPEACIICHUsI, CBOMCTBA W  METOJbI
peuieHus ONpeIEIeHHBIX u
HEOIPEICIICHHBIX UHTETPAJIOB;

*ypaBHEHHUS MPsIMOH, OKPY’KHOCTH,
AJUINTICA, TTapaOOIIBI, TUTIEPOOITHL;
*OCHOBHBIX TOHSTUH  KOMOWHATOPHUKHU:
(dakropman, pa3MelieHue, COYeTaHUE,
MIEPECTaHOBKA;

*OCHOBHBIX TMOHSTHIA: COOBITHE, YaCTOTa U
BEPOSITHOCTD TOSIBIICHUSI COOBITHS, TTOJTHAS
BEpPOSITHOCTb, TEOpEMa  CIOXKEHUS U
YMHOXEHHUSI ~ BEPOSITHOCTEH,  CIIOCOOBI
3aJIaHUs CIy4aliHON BEJIMYWHBI;
OIPEIETICHUS HEIPEPBIBHOU U TUCKPETHON
CIIy4yallHOM  BEJIMYUHBI,  *ONpEIEICHUE
MaTeMaTUYECKOro OXHUAAHUA, IUCIEPCUU
JIUCKPETHOU CIIy4aliHON BEIIMYMHBI;
cpeaHee  KBQJAPATUYHOE  OTKJIIOHEHHUE
CIIy4allHOM BEJIMYMHBIL;

*¢opmyna Ounoma HeroToHa;

MOHATUI MHOXECTBA, OTHOILLICHUS,
Oomepali HaJl MHOXECTBAMHU U  UX
CBOMCTBA;

*TIOHATHI TpadoB U MX SJIEMEHTOB; BUIIbI
rpadoB u orneparyu HaJ HUIMH

METOJ0B
HCYUCIICHHA .




2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCITATLIAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI YUeOHOI padoThI

Bupa yueOHoii padoThI O06bem yacoB

O6s13aTesibHAst yueOHAsi HATPY3Ka 175
B TOM YHCIIE:

TEOPETHYECKOE 00yUeHNe 8

IIPAKTUYECKHUE 3aHSATH 10
CamocTtosiTe1bHas padoTa o0yuyaouerocs 155
Koncynbranuu -
[IpomexyTouHast arTecTanus 2
Wrorosas arrecraius B hopme 9K3aMeHa




2.2 TemaTn4yecKkHi IJIAH U COJePKAHNE YUEOHON TUCHUNIMHBI

Koabl
HaumenoBanme pase;on Conep:xanue y4yeOHOro MaTepuaJa, J1adopaTopHbie padoThl M NPAKTHYECKHE OK, IIK,
3aHAITHS, CAMOCTOSITEIbHAsA padoTa 00yyauuxcs, KypcoBasi padora (IpoeKT) O0bem yacoB YPOBEHb
nrem OCBOCHMHS
1 2 3 4
Pa3pen 1 JIuneiinan
ajreopa
Coaep:xanue yueOHOT0 MaTepHaJia -
1 ITonsitue maTpuubl. Buael MaTpul. BelnoiaHeHue onepanuii Hax MaTpUuLamu. 2 OK 02,
Omnpenenurenu Matpull. CoiicTBa. MUHOpBI, anrebpandeckue gomnonHeHus. Teopema K 1.2-
Jlannaca. 15
JlabopaTopHbie paGoThl HE IIPETYCMOTPEHBI
IlpakTHyeckne 3aHATHA 1
Tema 1.1.MaTpuus! u 1 | Brluucienue omnpeneiauTened BTOPOro, TPEThEro mnopsiaka no Tteopeme Jlammaca.
OnpeacaTUTE U Onpenenurens 4eTBEPTOro Nopsiaka. Beruncnenue.
2 | BemonHeHue oneparuii Haa MaTpUIlaMHu.
3 | OGparnas matpuna. Panr marpunpl. Beraucnenne oOpaTHOi MaTpHIIbI
4 | Pemenne MaTpU4YHBIX YpaBHEHUI
KoHnTpoJibHbIe padoThI HE IIPETYCMOTPEHBI
CamocTosiTesibHas padoTa ody4yaromuxesi. Pabora ¢ yaeOHOH 1 cripaBOYHOMN 5
TuTeparypoi. Pabora ¢ KOHCIIEKTaMHM JICKITHA.
Tema 1.2 Cucrembl Conep:kanue y4eOHOT0 MaTepHuaJia 1
JUHEHHBIX YPABHEeHHi OCHOBHBIE TTOHATHUS U ONIPEeNICHHs CUCTEMBI IMHEWHBIX ypaBHeHU. OHOPOIHbBIE U 2,3 OK
1 HEOJTHOPOIHBIE CUCTEMBI IMHEWHBIX ypaBHEHH. COBMECTHBIE 1 HECOBMECTHBIE 01; IIK
CHCTEMbl YpaBHEHHH. PellleHne cucteM JIMHEHHBIX ypaBHEHUH 110 GopMyiiam 1.2-1.5

Kpamepa u merogom I'aycca.

JlaGopaTopHbie padoThI

HE MPEAYCMOTPEHBI

IIp

AKTHYECCKHC 3aHATHUSA

1

Pewenne cucreM NMHEWHBIX ypaBHEHU MeTo0M Kpamepa.

1




2 | Pemienue cucteM JMHEHHBIX YpaBHEHHH METOIOM O0paTHON MaTpHUIIBI.

3 | CucteMa M IMHEWHBIX ypaBHEHHH C N MepeMEHHBIMU. PelieHne cucteM JIMHEWHBIX
ypaBHeHU# MeTooM ['aycca.

KoHnTpoJibHbIE padoThI

HE NPEyCMOTPEHBI

CamocrosiTesibHasi padoTa o0yyarommxcs. Pabora ¢ KOHCIIEKTAMH JICKIIHA. 4
BrinoaHeHne HHAUBUAYAIBHOIO 3aJaHUSI 110 PEIICHUIO 3a1a4
Tema 1.3 Coaep:xanue yueOHOTo MaTepHaJia
MopenupoBanue u MaremaTnueckue MOJENH.
peleHue 3a1a4 3a/lauy Ha NPAKTUYECKOE IPUMEHEHUE MaTEMAaTUYECKUX MOJIEIIEH.
JINHEHHOr 0 OO11as 3a/1a4a JIMHEHHOT O IPOrPaMMHUPOBAHMSL.
NPOrpaMMHPOBAHHUSA Marpuunasi popma 3aIucH.
JlabopaTopHble padoThbI
IIpakTHYecKue 3aHATHS 1
I'paduueckuii MeTos pelieHus 3a/1a4u JUHEHHOro NpOrpaMMUpPOBAHHUS
KonTposabHbie padoThl
CamocrosiTeibHas padoTa 00yyaOmMXcs. )
PaboTta ¢ yueOHOI M cnpaBOYHOW JUTEpaTypoil, paboTa ¢ KOHCIEKTOM JEKIIHH,
pelieHue yrnpaxxHeHu 1mo oopasily, NoJAroToBka peeparoB U COOOIIEHUH.
Pazpgen 2.
MaremMaTH4YecKHi AaHAJIN3
Tema 2.1. Copaepxxanue ydyeOHOIro MaTepuasa
Pyukuus. penen AprymeHT u ¢yHkuus. OOnacTb omnpenesneHus U 001acTh 3HAYeHUH (YHKIMH.
bysxmmn. CnocoObl  3amaHusi, (QyHKUMK: TaOMUYHBIN, TrpaduyuecKuil, aHaTUTHUYECKUH,
HenpepsiBHOCTH cnoBecHblil. CBoOMcTBa (PYHKIMH: YETHOCTb, HEYETHOCTh, MEPUOIUYHOCTS,
Gyncmun. MOHOTOHHOCTb, OTPaHUYCHHOCTh. OCHOBHBIC JJIEMEHTapHble (DYHKIUH, HUX 2 OK01;
cBoiicTBa M Tpaduku. YucinoBas mocienoBaTeabHOCT, U ee npeaen. Ilpenen ll_'[lllc{ gi’

GbyHKIIMM Ha OECKOHEYHOCTH U B Touke. OCHOBHBIE TE€OpeMbI 0 mpenenax. [lepsblit u
BTOPOM 3aMedarelbHbIE Ipefensl. BeruucieHue npenenoB. HenpepblBHOCTH
(GYHKIIMH B TOUKE M Ha MpoMexyTKe. Touky pa3pbIBa EpPBOro ¥ BTOPOTO poJia.

JlabopaTopHbie padoThl

HE IPEyCMOTPEHBI

IIpakTHYeckHe 3aHATHA

1




1 | UccnenoBanue wu mocTtpoeHuss TpadukoB (QYHKIMA C [PUMEHEHHEM
MaTeMaTHueckoro aHanusa. OnpeneneHue ToueK pa3phiBa.

2 | Beruncnenne npezena GyHKIMM B TOYKE W Ha OECKOHEYHOCTH C IPUMEHEHUEM
CBOMWCTB.

3 Brrancnenue npeacia ¢ IPUMCHCHUEM 3aME€UaTCIIbHBIX ITPEACIIOB.

KonTposabHble padoThl

HE MPEyCMOTPEHBI

CamocrtosiTeibHas padoTa 00y4arOmMXCs. 13
PabGoTta ¢ yueOHOH M CHpaBOYHOW JIMTEPAaTypoH, paboTa ¢ KOHCIEKTOM JICKIUH,
pelIeHNe yIPaXHSHHUH 10 00pasiry, MOAroToBKa pedepaToB U COOOICHUH.
Pa3znea 3.
JAudppepennnanbHoe
HCUYHCIeHHe 2 OK02;
Tema 3.1. Copepxxanue yuyeOHOIro MaTepuasa 1 IIK 1.1;
MpousBoanas pynknuu. | Pusznyeckuil U reoMeTpuyeckuii cmbici mnpousBoAHoi. IlpaBuna u ¢dopmysst IIK 2.2
muddepenmpoBanus.  llpunokenne  NpoW3BOAHOH B MPOQECcCHOHATBHOM
JeSITEIbHOCTH.
JlaboparopHblie padoThl HE MPETyCMOTPEHO
IIpakTHYeckHe 3aHATHA
1 | IlpuMeHeHHEe NPOU3BOIHON K NPUOIMKEHHBIM BBIYMCICHUIM
2 | I'eomerpuueckuii ¥ (QU3NYECKUH CMBICT MIPOU3BOJHOW TpPH  pPELICHUU
NPaKTUYECKUX 3a/1a4
KoHTpoJibHbIE padoThl HE IIPEYCMOTPEHO
CamocrosiTeibHAas padoTa 00y4arOIIMXCH. 13
PabGorta ¢ ydeOHON H CIpaBOYHOW JHUTEPaTypod, paboTa ¢ KOHCHEKTOM JICKIUH,
pelleHne yrpaKHeHU o o0pasily, MoJAroToBKa pedepaToB M COOOIIEHHH.
Tema 3.2. Coaepxxanue yuyeOHOro MaTepuasa 1 3 0K02:
Ipunoxenune 1 HccnenoBanue pyHKINU C TOMOIIBIO MPOU3BOAHOM: HHTEPBAJIbI K 2.3’

NMPOU3BOJAHOM K
peleHu o 3a/1a4.

MOHOTOHHOCTH M 9KCTPEMYMBbI (P YHKIIMA. ACUMOTOTHI

JlaGopaTropHbie padoThbI

HE MPEyCMOTPEHO

IIpakTHYeckHe 3aHATHA

1. Pemenue npuxinaaaeix 3aa4d. OnpeaeeHne ToYeK SIKCTPEMYMOB, TOUEK
nepernda U aCUMMTOT.

1

10



2. Pemenue HEPABCHCTB METOJOM MHTCPBAJIOB. HpI/IJ'IO)KeHI/Ie.

3. 3amaun Ha SKCTPEMyYMBI IIPU PELICHUH MPO(EeCCHOHAIBHBIX BOIIPOCOB
3eMJICYCTPOHCTBA

KoHTpoJibHbIE padoThI

HE IPEYCMOTPEHO

CamocrosiTesibHasi padora.
Pabora ¢ yueOHOI W cIpaBOYHON JIMTEpaTypol, paboTa ¢ KOHCIEKTOM JIEKIIHA,
pelleHHe yIpaKHeHUH 1o o0pasily, MOJAroTOBKa pedepaToB U COOOIEHHH.

12

Pasnen 4 HuTerpajibHoe
HCUYHCJIeHNEe

Tema 4.1.
HeonpenesieHHbIH
HHTerpaJ.

Coaep:xxanue yue0HOro MaTepHaJia

1 Heormpenenennsiii MHTErpalt; MOHATHE NTEPBOOOPA3HOM TaHHON (YHKIINY;
ornpezieNieHue HeOolpeIeJICHHOT0 HHTErpalia; CBOMCTBA HEONPEIEIIEHHOTO
uHTerpasia. Tabiuia HHTErpaioB OCHOBHBIX JIEMEHTAPHBIX ()YHKITHH.
[Tpuémbl BBIYUCIICHUS HEONPEACNEHHBIX HHTETPAJIOB.

2 OKO01;
0OKO02;

IIK 1.3;
K 4.2

JlabopaTopHble padoThbI

HC IPEAYCMOTPCHO

HpaKaneCRue 3aHATHSA

1 Brruucnenue HCOIIPCACICHHBIX HHTCT'PAJIOB!: HCIIOCPCACTBCHHOC
HUHTCTPpHUPOBAHUC, METO/ PA3JIOKECHUSA, MCTO 3aMCHBI HepeMeHHOﬁ
2 I/IHTCFpI/IpOBaHI/Ie I10 4aCTiIM B HCOHpe,I[eJ'IéHHOM HHTCrpajic

1

KoHTpoJibHbIE padoThl

HE IPEyCMOTPEHO

CamocrosiTeibHas padora.
Pabora ¢ yuebGHOW M chpaBOYHOW JIMUTEpaTypol, paboTa ¢ KOHCIIEKTOM JIEKIIHH,
pelleHne yrpaKHeHUH o o0pasily, MoJroToBKa pedepaToB U COOOIEHHH.

13

Tema 4.2.
OmnpenesieHHBII
HHTEerpal.

Conep:xanue yueOHOTro MaTepuaJia

1 OmnpeneneHHbI MHTErpal Kak MJI0Lalb KpUBOJIMHENHON Tpanenuyu. llonsarue
onpezeneHHoro uurerpaia. CBolcTBa onpeesieHHoro nurerpaia. @opmyia
HeroTona-JIeiiOHuma.

3 OKO01;
IIK 1.4;
K 2.1

JlabopaTopHbie paboThl

HE MTPEAYCMOTPEHO

AKTHYECCKHC 3aHATHUSA

Brruncnenue onpeneaeHHbIX HHTETPaIoB.

Breruncnenne miomnaan miockux ¢uryp mo ¢popmysie Herotona-Jleitonamia.
[IpumeHeHue omnpenenéHHOr0 UWHTErpalia MpPU BBIYUCICHUHM O00BEMa Tena
BpalicHus, HpOﬁ)IeHHOFO IIYTU U JJJIMHBI 1YTHU

W™ Ee
=

1
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4 | IlpuOmm>k€HHOE  BBIYMCIECHUE  ONPENENIEHHOTO  HMHTErpaja  METOAOM
OpSMOYTOJIbHUKA, TPANlelliy 1 apado.

KonTposabHble padoThl

HE MPEyCMOTPEHBI

CamocrosiTeibHas padora. 13 2

Pabora ¢ yueOHONH M CHpaBOYHON JUTEPaTypoil, paboTa C KOHCHEKTOM JIEKIUH, OK 02

pelieHre yrpaxkHeHui o o0pasity, moAroToBKa pedeparoB U COOOIICHHMIA. IIK 2.1
Tema 4.3. Yuciosbie Conep:kanue y4eOHOT0 MaTepuaJia 1
pSABL Uucnossle psaabl. 3HAKOIIEPEMEHHBIE YU CIOBBIE psifbl. CTeneHHble psiabl. [Ipu3Haku

CXOJMMOCTH psijia.

JlaGopaTropHble padoThbI HE IPETYCMOTPEHO

IIpakTHYecKkue 3aHATHS

Omnpenenenne CX0MMOCTH 3HaKOMIEPEeMEHHBIX psiioB. O6IacTh CXOIUMOCTH psja.

KoHTpoJibHbIE padoThl HE IPEyCMOTPEHO

CamocrosiTesibHas padora 13

Jomamnsist pabota 1o teme «Pa3noxenne QyHKIUH B CTEIEHHOM Psi»
Pa3nea 5. 2 OK01;
JuddepenunanbHbie OK 02;
YPaBHEHHUH. IIK 1.1;
Tema 5.1 O6bikHoBeHHbIe | Coep:kaHue yueOHOT0 MaTepuaJia K 3.4
auddepeHunaabHbIC 1 | Omnpenenenue nuddepeHanbHOro ypaBHenus. 3anaya Kommu. 1
YPaBHeHHUA OO0bIKHOBEHHBIE AU depeHLInanbHble ypaBHEHUS IEPBOTO MOPSIKA C

pasacIIAIOIMUMUCA IMICPEMCHHBIMU

2 | OpnHoponHble 0OBIKHOBEHHBIE NU((epeHIINaIbHbIe YPaBHEHUS TIEPBOIO
nopsiaka. JInneliHple 0ObIKHOBEHHBIE AU(depeHIInaIbHbIe ypaBHEHUS
NIEPBOI0 MOPSIKA.

3 | Huddepennmnanbubie ypaBHEHHsI BTOPOTrO MOPSAIKA C pa3IesIFOIIMMHUCS
[IEPEMEHHBIMMU.

JlaGopaTropHbie padoThbI

HE MPEyCMOTPEHO

IIpakTHYeckHe 3aHATHA

1 Pemenne onHopoaHbIX AU(QEpeHInaTbHbIX YPaBHEHUN MEPBOro MOpsiaKa
pa3aesAIOIKUMHUCS NEPEMEHHBIMU

N

Pemenue nuHelHbIX auddepeHInalbHbIX YpaBHEHUH IEPBOT0 MOPSIIKA.

3 Pemenne nuddepeHnnanbHbIX YpaBHEHUH BTOPOro MOPSJIKA C MOCTOSHHBIMU

1
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‘ kod(purmeHTamu.

KoHnTpoJibHbIE padoThI

HE IPEYCMOTPEHO

CamocrosiTe/ibHasi padoTa. 14
Pabora ¢ ydeOHOI M CIpaBOYHON JHUTEpaTypoi, paboTa ¢ KOHCIIEKTOM JIEKIIHM,
pellieHrue yIpakKHeHUH Mo o0paslly, NHOAroToBKa pedepaToB U COOOLICHHIA.
Heonnopoansie 1Y nepsoro nopsiaka. [Ipuemsl pemenus.
Pa3zgen 6. OcHOBBI
TeOpHUU BEPOATHOCTEH 1
MaTeMaTH4YeCKOH
CTATUCTHKHU
Tema 6.1 OcHOBBI Conep:xanue yueOHOIro MaTepuaJia 1 2 OK 02:
TEOPUH BEPOATHOCTEH 1 | KomOunaropuka. Beibopku K 1. 6;’
IIK 4.2

2 | CoObiTus n ux kiaccudukanus. Kiaccuaeckoe u CTaTUCTHIECKOE
OIIPEJICIICHUS] BEPOSITHOCTH CIIYYAHHOTO COOBITHSI.

3| Cymma u npousBeieHUe COObITHI. BeposSTHOCTh HE3aBUCUMBIX COOBITHIA

JlaboparopHbie padoThl

HE IPEyCMOTPEHBI

IIpakTHYeckHe 3aHATHA

1 | Brruucnenue BepoITHOCTH CITy4aHOTO COOBITHS (TI0 OTIPEACIICHHUIO)

KoHnTpoJibHbIe padoThI

HE MPEAYCMOTPEHO

CamocrosiTeibHas padora.

Pabota ¢ yueOHOI M cnpaBOYHOW JUTEpaTypoil, paboTa ¢ KOHCIEKTOM JEKIIHH,
pelieHue yhpaKHeHUM 1Mo o00pasily, MOJArOoTOBKa pedepaTtoB H COOOIICHHI.
ITpuMeHeHne TEOpUH BEPOSITHOCTEN B IOBCETHEBHOM JKU3HU

12

Tema 6.2. Di1eMeHTBI
MATEMATHYECKOM
CTATHCTHKH

Conep:xanue yueOHOTo MaTepuaJia

3amaul MaTeMaTU4eCKol CTaTUCTUKH. ['eHepanbHast U BBIOOPOYHAs CTATUCTUYECKUE
COBOKYMHOCTH. BbIOOpOYHBIil MeTo1. BhIuncIeHNEe YNCIIOBBIX XapaKTEPUCTHK.

JlabopaTtopHble 3aHATHSA

HE MPEyCMOTPEHO

IIpakTHyeckHe 3aHATHA
1. 3amanus Ha ompeneIeHrue COUETaHUs, IEPECTAHOBKH, PACIIPEICIICHHUS.

1

KoHnTpoJibHbIe padoThI

HE IPEYCMOTPEHBI

CamocrosiTeibHas paGora
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MaremaTrueckass CTaTUCTHKAa W €€ POJb B Pa3lW4HBIX cdepax IesTEIbHOCTH,
«Moaenb MapkoBuIia»

Pazgen 7. Iuckpernas

MaTeMaTHKA
Tema 7.1 Inckpernasn Coaep:xanue yueOHOT0 MaTepHaJia 2 OK 01;
MaTeéMaTHKa [IpenMer nuckpeTHON MaTeMaTUKU. MecTo U poJib TUCKPETHOM MAaTEMAaTHUKH B OK 02;
1 | cucremMe MaTeMaTHUECKUX HAyK M B PELICHUM 3aa4, CBA3aHHBIX C IIK 1.3;
obecrieueHrneM HHPOPMAIIMOHHON 0€30IaCHOCTH. K 2.2
JlaGopaTropHble padoThbI HE IIPEYCMOTPEHBI
IIpakTHyecKue 3aHATHS
1 ‘ Pewmenue 3amau
KouTtpoJbHabie padoThbl HE MIPETYCMOTPEHBI
CamocrosiTesbHas padora. 12
PabGora ¢ ydeOHON M CIpaBOYHOU JHTEPATypod, paboTa ¢ KOHCHEKTOM JICKIUH,
peleHre yhnpakHeHUHW Mo o0pasily, MOAroToBKa pedepaToB U COOOIICHUN.
Maremaruueckasi CTAaTUCTHKA U €€ POJIb B Pa3IMYHBIX cepax NeaTeIbHOCTH
Pa3pnen 8. KommuexkcHbie
yHciIa
Tema 8.1. Kommiekcubie | Copep:xkanne y4eOHOro marepuajia 2 OK 01:
yucaa 1| OmnpeneneHue KOMIIEKCHOTO Yucia. ApudmeTrndeckue ornepaiuu HaJl OK 02: ’
KOMIUIEKCHBIMU YHCIIaMH, 3alIICAHHBIMU B alire0panyeckoil popme. nK 1 5’.
['eomeTpuyeckas HHTEpIpeTalrs KOMIUIEKCHBIX Yncesl. Moaynb U apryMEHTHI K 2 3’

KOMIIJICKCHOI'O YHCJia. TpI/IFOHOMeTpI/ILICCKaH (1)0pMa KOMIIJICKCHOI'O YHCJia.

JlabopaTopHbie padoThl

HE IPEyCMOTPEHBI

IIpakTHYeckHe 3aHATHA

1 | BemosnHeHne 1elCTBHI ¢ KOMIUIEKCHBIMH YHCIIaMU B anreOpandeckoit hopme

2 I/I306pa)KCHI/IC KOMILJICKCHBIX YHCEJI Ha KOMILIEKCHOH INIOCKOCTH

3 | PemieHne ypaBHEHUH BTOPOW CTENICHU C OTPUIIATSIIBHBIM JIUCKPUMHUHAHTOM

1

KoHnTpoJibHbIe padoThI

HE IPEYCMOTPEHBI

CamocrosiTesibHas padora.
Pabora ¢ yuyeOHONH M CHpaBOYHOM JIMTEpATypoil, paboTa C KOHCHEKTOM JEKIUH,

12
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pelieHue yrnpaxkHeHui no o0pasily, moAroToBka peeparoB U COOOIICHHIA.

Pa3nesn 9. BekTopsl n
JelCcTBHUA C HUMH

Coaep:xanue yueOHOT0 MaTepHaJia

1.0Onpenenenue Bekropa. Onepanuu HajJ BEKTOPaMH, UX CBONCTBA 2 OK 02;
2.Brruucnenye CKalasipHOTo, CMEIIaHHOTO, BEKTOPHOTO IPOU3BEICHHUS BEKTOPOB K 1.1-
3. [IpunoxkeHus cKansipHOrO, CMEIIAHHOTO, BEKTOPHOIO MTPOU3BEICHNS BEKTOPOB 14; 1IIK
2.3
JlabopaTopHbie paboThl HE IIPELYCMOTPEHBI
Tema 9.1. Bexrop u IIpakTH4yeckue S%HHTI/IzI
efiCTBHS ¢ HEMH 1.BeimonHenue AeiCTBUN ¢ BEKTOpaMU, MOIYJIb BEKTOPaA, Yrodl MEKIly BEKTOpaMH
2. N300pakeHne BEKTOPOB HA TUIOCKOCTH, BBIUMCIICHHUE TUIOMIACH ¢ MPUMEHEHUEM
CKAJIIPHOTO MTPOU3BEICHUS
3.BexTopHOe mpousBeieHne BEKTOPOB B MPO(eCcCHOHANBLHOM e TENbHOCTH
KoutpoJbHbie paboTsbl HE MIPETYCMOTPEHBI
CamocrosiTesibHas padora. 12
PabGorta ¢ ydeOHON H CIpaBOYHOW JHTEPAaTypor, paboTa ¢ KOHCHEKTOM JICKIUH,
pelieHre yrnpaxkHeHui no obpasily, moAroToBKa peepaTtoB 1 COOOIICHHIA.
Pa3nea 10.
AHaJIUTHYECKAS
reomeTrpus Ha
IVIOCKOCTH
Tema 10.1 Conep:xanue yueOHOT0 MaTepHaJia 1 2 OK 01;
AHaIHTHYeCKAs! YpaBHEHHE NPSIMOI Ha IJIOCKOCTH. YTOJ MEXy NpsAMbIMU. PaccTosiHue oT OK02;
reoMerpusi Ha 1| roukn o HpﬂMOﬁ. JIuauu BTOpPOI'O MOpsAAKa Ha INIOCKOCTH. YpaBHeHI/Ie IIK 1.3;
IVIOCKOCTH OKPYKHOCTH, DJUIHIICA, TUTIepOOIIbI M 1apaboJibl Ha MIIOCKOCTH MK 2.2

JlabopaTopHbie paboThl

HE IPEYCMOTPEHBI

IIpakTnyeckue 3aHsATHS

1 CocraBieHue ypaBHCHI/Iﬁ JIMHUH BTOPOTO IMMOPsJIKA. Pemenue 3amau

2 | Pemmenne 3amad 1o Teme: YpaBHEHHE MPSIMOHM; yrodl MEXIy TPSMBIMU;
paccTostHUsA

KoHTpoJibHbIE padoThI

HE MPEyCMOTPEHBI
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CamocrosiTesibHasi padora.
Pabora ¢ yueOHOI W cHpaBOYHON JIMTEpaTypoi, paboTa ¢ KOHCIEKTOM JIEKIIHIA,
pelleHHe YIpaKHEeHUH 1o o0pasily, MOJAr0TOBKa pedepaToB U COOOIEHHH.

12

[IpomexyTouHast aTTecTanus 2
Koncynpranus -
Bcero gacos 175
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3.YCJOBUS PEAJIN3ALIMY YUYEBHOM JUCIIUILINHBI

3.1.TpeGoBanusi K MUHMMAJILHOMY MaTEepPHAIbHO-TEXHHYECKOMY 00ecrieYeHHI0
Peanuszanus nporpammsbl yueOHOM JUCHUILIMHBL TpeOyeT Hamuuus yueOHOro kabuHera
«Maremaruka.

ObopynoBanue y4eOHOro KaduHeTa:

- [10Ca/I04YHBIE MECTA 110 KOJUYECTBY CTYACHTOB;

- pabouee MecTO MpenogaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX IIOCOOMIA 10 MaTeMaTHKE;

TexHuuyeckue cpeacTsa 00y4eHusi:

- KOMIIBIOTEP C JIMLIEH3MOHHBIM ITPOrPaMMHBIM 00eCTICUCHHEM;

- IOCTYTI K ceTn MHTepHeT;

- MYJIbTUMEMA IIPOEKTOP;

-KaJIbKYJISATOP.

3.2. UndopmannonHoe odecriedeHne peaau3anum NporpamMmmbl
Jns peanu3anuu mporpaMMmbl  OMONMHMOTEYHBIH (OHA 00pa30BATENBHON OpraHU3aALUU
JIOJDKEH MMETh IE€YaTHbIE PEeCypCchl M PECYPChl B 3JIEKTPOHHOM BHUJIE, PEKOMEHAYEMBbIE s
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. IleyaTHble U3TAHUA

1. bammaxkos, M. 1. MatemaTuka : ya4eOHUK 1J11 00pa30BaTEIbHBIX YUPESKIACHUN HAU. U
cpen. mpod. oopazosanus / M. W. bammaxkos. - M. : Akagemus, 2019. - 256 c. : ui. -
(HauanpHaoe u cpennee nmpodeccnoHaibHOE 00pa3oBaHue).

2. T'puropswes, C. I'. Maremartuka : yueOHHK AJIsi CTYJEHTOB 00pa30BaTeNbHBIX YUPEKICHHIHA
cpen. mpod. oopazosanus / C. I'. I'puropses ; mox pen. B. A. I'ycesa. - 10-e u3n., crep. -
M. : Akanemus, 2020. - 416 c. - (Cpeanee npodeccruoHaibHOe 00pa3oBaHue).

3. [Janmasu, A. A. MatemaTuka : y4eOHUK JUISl CTY/IEHTOB 00pa30BaTeNbHbIX YUPEKICHUM
cpen. mpod. odpazoBanus / A. A. [lanasH. - 3-e us., ucnp. u gom. - M. : ®DOPYM :
NH®PA-M, 2019. - 544 c. - (IIpodeccuonanbpHOE 00pa3oBaHue).

3.2.2. DeKTpPOHHBbIE N31aHUS (3J1eKTPOHHbIE PecypChl)

1. Maremarunka : yaeOnuk / A.A. Jlagasa. — 3-e uzn., ucnp. u gorm. — M. : UHOPA-M,
2019. — 544 c. — (Cpennee npodeccuonanbHoe odbpazoBanue). - URL:
https://new.znanium.com/catalog/product/1006658;

2. COopHHK 33/1a4 110 MaTeMaTuke: YuebHoe nmocooue/JanasH A. A., 3-e m3a1. — M. :
®opym, UTHOPA-M Uznarensckuit lom, 2018. - 352 c.: - (IIpodeccuonanbroe
obpazosanue) - URL: https://new.znanium.com/catalog/product/970454.
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4KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHUSA YUYEBHOM

TACIATIIAHBI

KOHTpOJ'IB H OLCHKa pE3yJIbTATOB OCBOCHHA yqe6H0171 JUCHUIINIMHBI OCYHICCTBIIACTCA
nmpenoaaBarcJicM B IMPOLECCC MPOBCACHUA IPAKTHYCCKUX 3aH$ITI/II71, TCCTUPOBAHHA, a4 TAKXKC
BBITIOJTHEHU A O6y‘IaIOHII/IMI/IC$I HHAUBUAYAJIIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJ'ICIIOBaHI/If/'I.

Pesynomamut 00yuenus

Kpumepuu OUCHKU

Memoowt oyenku

Ilepeuensv 3nanuti, oceausaemvix
8 PAMKAaxX OUCYUNTIUHBL:

OCHOBBI MAaTEMaTHYECKOTO
aHanu3a, TMHEWHOU anreOpsl 1
AQHAJIMTUYECKON TEOMETPHH.

OcHoBbl AuQdepeHnnaIbLHOro U
HWHTETPAIIBHOTO UCUHCIICHHS.

OCHOBEI TCOPHUH KOMIIJICKCHBIX
YHUCCII.

Ilepeuenv ymenuil, oceausaemvix
8 PAMKAX OUCYUNTUHBL:

BbInoNHATE onepanuy Hax
MaTpULAMU U PEIIATh CUCTEMBI
JIMHEHHBIX YPaBHEHUMN.

Ornpenensats npeaesn
MOCIIEI0BATEIHbHOCTH, TIPEET

(GYHKIHIH.

[IpuMeHsATh METOABI
T hepeHIaIbHOTO 1
MHTETPAIIbHOTO UCUUCIICHHUS.

Hcnonp30BaTh METOIBI
nudepeHIpoBaHUs U
WHTETPUPOBAHUS AJISI PEIICHUS
MPAKTUYECKHX 3a7ad.

Pemars nuddepennmanbuble
YPaBHEHHS.

ITonp30BaTHCA NOHATHAMM
TCOPHUU KOMIIJICKCHBIX YUCCII.

«OTIMYHO» - TEOPETUUYECKOE
COJICpP)KaHUE Kypca OCBOCHO
MOJIHOCTBIO, 0e3  mpoOeIoB,
yMeHHsSI C(OPMHUPOBAHBI, BCE
IIPEyCMOTPECHHBIE

IIPOrpaMMOil yueOHbIC 33 aHus
BBIIIOJIHEHBI,  KA4eCTBO  HX
BBITIOJIHEHHS OLIEHEHO BBICOKO.

«Xopomo» - TEeopeTHYECKOe
COJIep)KaHWE Kypca OCBOCHO
MOJIHOCTBIO, 0e3  mpoOeloB,
HEKOTOPBIC YMCHHS
chopMupoOBaHbl HEJOCTATOYHO,
BCC MIPETyCMOTPEHHBIC

IPOrpaMMOil yaeOHBIC 3aaHus
BBITIOJIHCHBI, HEKOTOPBIE BUJIBI
3aJJaHui BBITNIOJIHCHBI C
OIIMOKAMHU.

«Y IOBJIETBOPUTEITBHO» -
TEOPETHUECKOE  COJEp)KaHHE
Kypca OCBOE€HO YaCTHYHO, HO
poOebI HE HOCSIT
CYIIIECTBEHHOTO Xapakrepa,
HEO0OXOIMMBbIE YMEHUsI pabOThI
C OCBOCHHBIM MaTepHaJiOM B

OCHOBHOM c(hOopMHPOBaHBI,
OOJBITUHCTBO
MPEeyCMOTPEHHBIX
MPOTPaMMOit oOy4eHus

y4eOHBIX 3aJIaHWK BBHITIOIHEHO,
HCKOTOpBIe 13 BBIITOJIHCHHBIX
3aJIaHUI COJIEPKAT OIIHOKH.

«HeynoBieTBOpUTETHHOY -
TEOPETHYECKOE COIepIKaHNe
Kypca He OCBOEHO,
HEO0OXOMMBIC YMEHUS HE
c(OopMHPOBAHBI, BHITOJIHEHHBIE
yueOHBbIE 3aJIJaHUs COJEpKaT

YCTHBIN OIPOC,
TECTUPOBAHMUE,

BBIIIOJTHEHUE
WHIUBUYAIbHbBIX 3aJJaHUN
Pa3IMYHON CIIOKHOCTH

OIICHKA OTBETOB B XO/IC
IBPUCTHUYECKOM OeceIbl,

TECTUPOBAHUE

OIICHKA OTBETOB B XO/IC
IBPUCTHUYECKOM OeceIbl,

IIOATOTOBKA MTPE3EHTALNN

YCTHBIH OIpoc,
TECTUPOBAHUE,

JIEMOHCTPALIUS YMEHHUS
BBINOJIHATH ONEPAIUU HAJl
MaTpHUIlaMH U pelaTh
CHCTEMBI JIMHEMHBIX
ypaBHEHUH B
VHIUBUTYaTIbHBIX
3aJaHUAX

YCTHBIN OIIpOC,
TECTUPOBAHUE,

JEMOHCTpaLUs yMEHUS
pelaTh 3a1a4u, UCIIOJIb3Ysl
YPaBHEHUS MPSIMBIX U
KpPHUBBIX BTOPOTO MOPsIKA
Ha IUIOCKOCTH

YCTHBIN OIpOC,
TECTUPOBAHUE,

JIeMOHCTpAaIMs yMEHUS
MPUMEHSTh METOTBI

QG epeHIaIbLHOro U
WHTETPATHLHOTO
WCUUCIICHUS TIPU pEeIICHUH
3ama4
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rpyObIe OIIMOKH.

YCTHBIN OTPOC,
TECTUPOBAHMUE,

JEMOHCTpAIHS YMEHUS
pemarhb
nuddepeHraIbHbIC
ypaBHEHUs

YCTHBIN OIPOC,
TECTUPOBAHMUE,

JIEMOHCTPALIUS YMEHHUS
MOJIb30BATHCS OHATUSIMU
TEOPUU KOMIUIEKCHBIX
YHCEN IPU BHINIOJTHEHU T
VHJIMBUIYaJIbHBIX 3aJJaHUI

Pe3ynbrarsl 00y4yeHus

Kputepuu orieHkun

Merob! orieHKH

Yuenus:
- HAXOJIUTh MMPOU3BOHBIE;
- pemarpb CUCTEMBI JIMHENHBIX

anreOpayecKuX ypaBHEHUI;
- aHAJIM3UPOBATh TpaduKu HyHKIHIA,

- BBIUMCIATH  HEONPEAECIEHHBIE U
OIIpeIETIEHHBIE UHTETPAIIBL;
- pewarth INpHUKIATHBIE 3aJayd  Ha

KOMINIJICKCHBIC YMCJIa,
- pfuiarb l'[pOCT@fII.HPIS 3aJa4i TCOpUH

BEPOSITHOCTEN u MaTeMaTHYECKON
CTaTUCTUKU;

3uanus:

- OCHOBHBIE IIOHATHA M  METOJBI

MaTeMaTUYCCKOI'0 aHajin3a,
- OCHOBHBIC IIOHATHS JIMHEHHON aJIre6pLI;
- OCHOBHBIC YU CJICHHBIC METOABI PCIICHUA

MIPUKJIAIHBIX 3a1a4;

- OCHOBHBIE TIOHSTHS TEOpUH
BEPOSATHOCTEN u MaTeMaTH4eCKOM
CTaTUCTHUKH;

- IMIOHATHEC KOMIIJICKCHOI'O 4MClia, (1)OpMI>I
3aIMCH KOMILUICKCHBIX YHCEII,

- OCHOBBI T depeHInaIbHOTO
WCUWCIICHHS;

- OCHOBBI HHTETPAILHOTO NCUUCIICHUS;

- OCHOBHBIE IIOHATHSI  JUCKPETHOU
MaTeMaTHKU

*I[eMOHCTpI/IpyeT BJIaACHUC

TOHSTUI 51 METO/IOB
MaTeMaTHYECKOr0  aHaJIM3a
JMCKPETHOW  MaTeMaTHKHU,
*IEMOHCTPHUPYET BJIaJICHUE
YHCIICHHBIMU METoJIaMU
pereHusI TIPUKITATHBIX
3aj1a4;

* IEMOHCTpUPYET  BIIAJICHUE

TOHSITUH TEOpUH
BEPOATHOCTEMN 51
MaTeMaTHYEeCKON
CTaTUCTHUKH;

*pelraer 3ajaud 1Mo TeMam
Kypca

TectupoBanue

Ouenka peLIeHust
NPHUKJIAIHBIX 33129
[IpoekTHas pabora
Ouenka peleHuit
NPUKIAIHBIX 337a4  Ha
NPAKTHYECKHUX 3aHATUSIX

OneHka 3HaHWM, YMEHUI U HABBIKOB IO PE3yJIbTaTaM TEKYILET0 U UTOrOBOTO KOHTPOJISL IPOBOAUTCS B
COOTBETCTBUU C YHUBEPCATHLHOM IIKAJIOW OLIEHUBAHUS

[IporeHT pe3y/IbTaTuBHOCTH
(TTpaBUITBHBIX OTBETOB)

KauecTBeHHas1 OlleHKA MHAWBUIYaTEHBIX
00pa3zoBaTEILHBIX JOCTHKECHUI
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Oasut (OTMETKA) BepOATbHBIIN aHAJIOT
90-100% 5 OTJINYHO
80-89% 4 XOPOIIIO
60-79% 3 YJIOBJIETBOPUTEITEHO
Menee 60% 2 HE yJIOBJICTBOPUTEIIHHO
Oo6nme komrereHmmu(OK) | Ymenus obume 3HaHus 001ImMe
OK.01. Bri6bupath perarhb IIPAKTUYECKUE | 3HAYCHUE MAaTeMaTUKU B
CIIOCOOBI peuicHAA 3a/laqu Y TEOPUH | 1poheCCUOHATLHON e TeLHOCTH;
3ana4 5 MHOQXCCTB, MOHSATHS MHOYECTBA, OTHOIICHHUS,
npodeccuoHaIbLHON pemiarb MIPAKTUICCKHE
oTepanuy HaJ MHOXECTBAMH H HX
JeSITeIIbHOCTH 3aJjaud C MOMOIIBI0 TEOPHH .
. CBOWCTBA;
MPUMEHUTEITHHO K rpados,; MPUMCHSITh
pa3IuYHBIM middepenmansHoe npaBuna  gudepeHumMposanus,
KOHTEKCTaM. ucuucienre npu pemenun | OTPCACICHAC mddepennmaa,

MIPUKJIIaTHBIX 3a1a4
po(heCCHOHATTEHOTO IIUKIIA;
OIIEpUPOBATH C OCHOBHBIMHU
MOHSATHIMHA
MaTeMaTu4ecKou
CTaTUCTHKH, BBIYHCIIATH
YHCIIOBBIE  XapaKTEPHCTHKH
CIIy4aiiHOW BEJIMYUHBI;

UCIIOJIb30BAaHUE €r0 IpPU PEIICHUU
NPUKIIAJIHBIX 33/1a4;

ONPENEICHUsl  HENPEpPhIBHOM U
JIUCKPETHOM Cly4alHOMI
BEJINYHUHEI, onpeeeHne
MaTeMaTHYECKOTO OKHUIaHMA,
JIUCIIEPCUU JIMCKPETHOMN
CIy4yallHOM BEJIMYMHBI; CpeaHee
KBaJpaTUIHOE OTKJIOHCHHE

Cy4yallHO! BEJIUYMHBI,

OK.02. cnonb30BaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
UHTEPIpETauu
UHpOpPMALIUU U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUIs
BBITTOJTHEHUS 327144
npodeccuoHanbHOM
NeSITETTHHOCTH.

BBUSIBIIAATH U A((HEKTUBHO
WCKaTh UH(pOpMAIIHIO,
HEOOXOMUMYIO JUI pPeIIeHHs
3a71a4um /W TIPOOIIEMBI;
o(hopMIITH pe3yIbTaThl
TIOMCKA, TIPUMEHSATH CPEe/ICTBa
MH(POPMAIMOHHBIX
TEXHOJIOTMH Ul PELICHUs
npoecCUOHANBHBIX  3371ay,;
pemaTh mpocTeiimme 3aaadu
aHAJIMTUYECKON TeOMETPHUH;
pelarb pocTenime
KOMOMHATOPHBIE 3a/1a4H;
BBIUUCIISATH HEONPEIeICHHBIE
U OIpeJieJIeHHbIE MHTErpallbl
C TIOMOIIBIO CIPABOYHOTO
MaTepuana,

BBIUUCIIATE B TPOCTEHIINX
cllyyasiX IUIOLAJU IJIOCKUX
¢buryp, IIHMHY JTyTH KPUBOH

H 00BeM Tena c
HCIIOIB30BaHUEM
OTIpeIeIEHHOTO UHTErpaa;
BBIYHCIIATH MIPOU3BOTHBIC
AIIEMEHTaAPHBIX GbyHKINH,
HCIIOJB3YS CIIPaBOYHBIE
MaTepHabl, HaXOIUTh

10(0]0)291(0) 18 nux MMPUMCHCHUA n
nporpaMMHOe  OOecliedeHue B
npoecCHOHaTbHON JIESITENIBHOCTH B
TOM 4YHCIE C HCIOIb30BaHUEM
1 (pPOBBIX ypaBHEHUS

IPSAMOH,

CPEACTB,;
OKPY>KHOCTH,
napaloJibl, TUIepOOJIbI;

OCHOBHBIE HCTOYHHKH HH(MOpMaIn
U Pecypchl UL pelieHus 3amad U
npobieM B TpodhecCHOHATBHOM
W/WIN COIIMAILHOM KOHTEKCTE;

OJIJIUIICA,

OCHOBHBIE TIOHSATHUS
KOMOWHATOPUKHU: dakropuan,
pa3MelieHue, COUYeTaHue,
MEepPECTAaHOBKA;

OCHOBHBIE  TOHSTHS:  COOBITHE,
4acTOTa U BEPOATHOCTbH MOSIBICHUS
COOBITHSI, TIONHAs BEPOSTHOCTb,

TEOpeMa CJIOXEHUS U YMHOKEHUs
BEPOATHOCTEH, CIOCOOBI 3aJaHus
CITy4ailHON BEJINYWHBI;

OCHOBHBIE TIOHSTHS M METOHbI
T depeHIIMaTbHOTO UCYUCIEHUS:

omnpezneneHue MIPOU3BOJHOM,
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MPOU3BOIHYIO KOMITO3UIIMH | TAOJIUILY TPOU3BOIHOM;
HECKOJIbKMX QyHKIMHA, | ocHOBHBIE TOHSTHS ¥  METOIbI
BOIMUCATE  MPOUSBOAHBIC, | yyrerpansroro MCYHCIICHHS:
TIpHMCHA TpaBiIaM ONPEAEIIEHUs, CBOMCTBA U METOJIbI
nuddepeHIpoBaHus;

BHIUMCIATE  TprHOmmKéamoe | PEHCHIA OMpPCCICHHBIX 1
3HAa4YEHUE onpezenéugoro | HCONPCACICHHBIX HHTCTPAJIOB,
UHTErpaia pa3HBIMU

crocodamu;

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHMS1, 3HAHUS)

®opMBbI M METOAbI KOHTPOJISl ¥ OLlEeHKH
pe3yabTaToB 00y4eHHust

YMmenus:

pemaTh TpUKIaAHbIC 3a/1a4u B 00J1aCTH
pohecCHOHANBHOM e TeNbHOCTH

Ok3ameH. [{uddepennrpoBanHbIii 3a4€T.
[IpakTudeckue 3aHATHs, BHEAYIUTOPHAS
caMocCTosITeNIbHas paboTa

3HAHUA:

OCHOBHBIC MaTEMaTHYECKHE METO/IbI PEILICHHUS
NPUKJIAJIHBIX 33/1a4 B 001aCTH
1po(heCcCHOHATIBHOMN eI TeIbHOCTH;

Ok3ameH. [{uddepeHnrpoBanHbIii 3a4€T.
[IpakTudeckue 3aHATHs, BHEAYIUTOPHAS
caMocCTosITeNIbHas paboTa

OCHOBHBIE TIOHATUS U METOJBI JINHEMHOU
anreopsl

Ok3ameH. [{uddepeHnrpoBanHbIii 3a4€T.
[IpakTudeckue 3aHATHs, BHEAYIUTOPHAS
caMocCTosITeNIbHas paboTa

OCHOBHBIC ITOHATHUA U MCTOABbI
MaTeMaTHYCCKOI'O aHaJInu3a

Ok3ameH. J{uddepenimpoBanabiii 3a4€T.
[IpakTUyeckue 3aHATHS, BHEAYAUTOPHAS
CaMOCTOSTENIbHAs paboTa

OCHOBBI ,[[I/Iq)(l)epeHI_II/IaJ'ILHOFO HCUYUCIICHUA

Ok3ameH. J{uddepeHnpoBaHHbIi 3a4€T.
[IpakTryeckue 3aHATHS, BHEAYAUTOPHAS
caMmocTosiTesIbHas padoTa

OCHOBBI MHTCTIPAJIbHOI'O NCUHUCIICHUA.

Dx3ameH. [JuddepennrpoBannblii 3a4€T.
[IpakTudeckuie 3aHATHs, BHEAYIUTOPHAS
CaMOCTOSTENIbHAs paboTa

OCHOBHBIC IMOHATHUA U MCTOAbI TCOPUU
KOMIIIICKCHBIX YHCCII

HuddepenunpoBannbiit 3auét. [IpakTnueckue
3aHATUS, BHEAYAUTOPHAS CAMOCTOSTEIIbHAS
pabota

OCHOBHBIE IOHSATHUS U METOJIBI TEOPUU
BEPOSATHOCTEN M MATEMATUYECKOM CTAaTUCTUKHU

Dx3ameH. [JuddepennrpoBannbIii 3a4€T.
[IpakTuueckue 3aHATHs, BHEAYIUTOPHAS
CaMOCTOSTENIbHAs paboTa

OCHOBHBIC ITOHATHUSA I[PICKpCTHOﬁ MaTEMAaTUKN

Ok3ameH. J{uddepeHmpoBaHHbIi 3a4€T.
[IpakTryeckue 3aHATHS, BHEAYAUTOPHAS
caMmocTosiTeNbHast paboTa
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MHNHOBPHAYKHN POCCUN
BJIAJJUBOCTOKCKHWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

KOMIUIEKT
KOHTPOJIbHO-OLIEHOYHbLIX CPEJACTB

OI1.01 MaremaTHyeckue MeTOAbI pelICHUs] TPUKJIATHBIX
npogdeccuoHaNbLHBIX 32124

IMPpOrpaMMmsbl IIOATOTOBKH CIICHUAJIUCTOB CPCIHCIO 3BCHA

21.02.19 3emneycTpoiicTBO

dbopma oOydeHus 3a0UHas

Bmagusoctok 2023
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KoHTposbHO-OIIEHOUHBIE  CpEACTBAa Uil NIPOBEIEHUSI  TEKYLIEro KOHTPOAS |
MPOMEXKYTOUHON aTTecTanuu 1o ydeOHoi mucoumumae OI1.01 MaremaTtndyeckue MeTOAbI
pelleHusT TMPUKIAJHBIX NPOoPEeCCHOHANBHBIX 3aJad  pa3paboTaHbl B COOTBETCTBUU C
tpeboBanussmu OI'OC CIIO no cnemumanpHOcTH 21.02.19 3emieycTpoicTBO, YTBEPIKICHHOTO
npukazoM MuHoOpHayku P® ot 18.05.2022, Ne339, mpumepHoii o0Opa3oBaTenbHON
IIporpamMmMoii, paboueid mporpaMmMoi y4eOHOM TUCIIUTLTAHEI.

PazpaboTumk:
H.H. Cepruenko, npenojasarens Kojuiemke cepsuca u auzaina ®I'bOY BO «BBI'Y»

PaccMoTpeno Ha 3acejaHUM [IUKJIOBOW METOJMYECKON KOMHCCUN MAaTEeMAaTUKH B WH()OPMATHKH
ITpotokon Ne 1 ot « 01 » centsi6ps 2023 r.

IIpencenarens [IMK ﬁ7 H.H. Cepruenxko
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1 O01IMe moJIoKeHust

Kontponbno-onienounsie cpencrsa (nanee — KOC) npennasHadeHsl Jiss KOHTPOJIS U
OLICHKH 00pa30oBaTeNbHBIX JOCTHKEHHM OO0y4arouIuxcs, OCBOMBIIMX Iporpammy ydeOHOI
mucuutubabl OI1.01 Mamemamuueckue memoosl peulenus HPUKIAOHBIX NPOGeCcCUOHATbHBIX

3a0ay.

KOC BxitoyaroT B ce0s KOHTPOJIBHBIE MATEPUAIIBI TS TPOBEACHUS TEKYIIETO KOHTPOIIS
YCIIEBAEMOCTH U IIPOMEKYTOYHOI aTTECTALUH 10 AUCIUIUIMHE, KOTOpasi TPOBOAMTCS B (hopme

Qg epeHIIMPOBaHHOTO 3a4ETA.

2 Ilnanupyemblie pe3ysbTaTbl 00y4eHUSI MO AUCHUILVIAHE, 00ecTeYnBaKOIIUe

pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHO MPOrPaMMBbl

YMmenus 3HaHUA
Kog
I1K, OK
OK 01 BoinonHATe onepauuy Haja MarpuiamMu M pemarts | OCHOBBI MaTeMaTH4ECKOIO
OK 02 CUCTEMBI JINHEWHBIX YPABHEHU. aHanusa, JMHENHOMN
11K 1.1-1.6 | Onpenenstp mpeaen MOCIe0BaTEIbHOCTH, Mpeaes | anreOpsl U aHATUTHYECKOU
1IK 2.1-2.3 | dbyHKIum. TCOMETPHUH.
1IK 3.4 [Mpumenste  metonsl  auddepeHnuambHoro  u | OCHOBBI
I1IK 4.2 UHTErPajIbHOI0 UCUUCIICHHUS. muddepeHuaIbHOro U
Hcnonp3oBate MeTonsl IUBGEpeHIUPOBAHUS H | HHTETPATLHOTO
UHTETPUPOBAHUS I  pElIeHHs] MPAKTUYECKUX | MCUMCICHMSL.

3azad.

Pemarp nuddepeHnmansubie ypaBHEHUS.
[Tonb30BaThCs MOHATUSIMH TEOPUU KOMITJIEKCHBIX
qrcell.

OcHOBBI TEOpUH
KOMIUIEKCHBIX YHCEIT.

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMBIM pe3yJibTaTaM 00y4eHust
CpencTBa, NpuMeHsieMble UIsl OIeHKH YPOBHSI TeOPeTHYEeCKOIi MOATO0TOBKH

Buael arrecranuu

HanmeHoBaHMe 3j1eMeHTa YMEHMH UM 3HAHUH . [Ipomexyrounas
Texymuii KOHTPOJIb
aTTecTanus
V 1. BHINOJHATH ONEpanyu HaJl MaTPULIAMU U
peniaTb CUCTEMBI IMHEWHBIX YPaBHEHUN; + +
VY 2. npuMeHaTh MeTo bl Tu(phepeHIINaTbHOTO U
UHTETPAJIbHOTO UCUNCIICHMUS], * +
VY 3. pemats nuddepeHnanbHbe YpaBHEHHUS, + +
3 1. 3HaHue OCHOB MaTEMaTUYECKOTO aHAJIM3a,
aHAJIMTUYECKON FeOMETPHH, TUHEHHOM anreOpsl + +
3 2. 3HaHue ocHOBBI AU GEepeHIINaTBLHOTO U
MHTETPAIIbHOTO UCUHUCIICHUS + +

4 PacnpeneneHne THIOB KOHTPOJBHBIX 3aJaHUIl 1O 3JIeMeHTaAM 3HAHMU W

YMEHHI.
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Conep:kanue y4eOHOTO
MaTepuaJia no nporpamMmme

Tun KOHTPOJIBLHOTO0 3aIaHUS

\Ji | V1 y2 v3 31 32
Tema DnemMeHTHI JMHEHHOHN anreOpsl
Matpuiibt pacueTHoe
3aJjaHue
5.1
Onpenenurenu pacueTHoe .
sazaHHe YCTHBIN
53 oTBeT 5.2
Matpulibl ¥ OnpeaeIuTeNnu pacueTHoe pacueTHoe
3aJjaHue 3aJlaHue
5.1 5.1
Tema Bektopsl u AeiCTBUS HAJl HUMU
BekTops! u aelicTBus Haj pacueTHoe pacueTHoe
HUMU 3aJjaHue 3aJlaHue
5.3 5.5
Tema AnanuTuyeckas FTEOMETPUS HA INIOCKOCTH
AHnanuruueckas pacueTHoe
reoMeTpHUsl Ha III0CKOCTH 3aJjaHue
5.4
Tema JluddepennuanpbHoe UCUYHCICHHUE
[IpousBoHas u pacueTHoe . pacueTHoe
g depeHnmran 3aJjaHue YCTHbIH 3a/laHue
oTBeT 5.7
5.6 5.6
@OYHKIMH JBYX EPEMEHHBIX | pacyeTHOe
3aJjaHue
5.8
Tema UHTErpanbHOe HCYHCICHHE
Heonpenenennslii naTerpan pacueTHoe yerHbiii
3aJjaHue
59 otBeT 5.10
OnpeneneHHbIil HHTErpas pacueTHOE | pacueTHoe pacueTHoe
3aJjaHue 3aJlaHue 3a/laHue
5.11 5.12 5.11
NHTerpanbHOE NCYUCIICHNE pacueTHoe
(GYHKIMHU IBYX NEPEMEHHBIX 3aJlaHue
Tema /Indpepenuuaibubie ypaBHeHHS
Huddepenunanbuble pacueTHoe YCTHBIN
ypaBHeHHUs | mopsiaka 3a/laHue OTBET
5.13 5.15
Huddepenunanbabie pacdyeTHoe YCTHBIN
ypaBHEHUs 2 nopsiika 3a/laHue OTBET
5.14 5.15

Huddepenunanbuble
ypaBHEHUI B HAYKE U TEXHUKE
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Tema Teopus npenenon

Teopus npenenon pacdeTHoe yCTHBI
3a/laHue
5.4 oTBeT 5.4
HepequL OLHCHOYHBLIX CPEACTB
Ne dopma Kpartkas xapaktepucTuka GopM OLEHKH [MpencraBienue
/1 MIPOBEICHUSA PE3YJIBTATOB OCBOCHUA NUCHUIITIMHBI OLICHOYHOT'O
OILICHKH cpeacTBa B
pe3ynbTaToB donme
OCBOCHHS
JUCHIUTUINHBI
1 Hoxunan, [Mpomykr caMoCTOSATENHHOW  pabOTBI  CTyAEHTa, | Te€Mbl TOKIan0B,
coobmenune HpEACTaBIAIOMUN co00l MyOIMYHOE BHICTYIUIEHHE | COOOIEHMI
[0 TPEACTABICHUIO  MOJYYEHHBIX  PE3yJIbTaTOB
pelieHHsT  ONpeACTICHHOW  y4eOHO-IIPaKTUYECKOH,
y4eOHO-HCCIIeIOBATEILCKON HITH HAYYHON TEMBI
2 CobGecenoBanue | CpenctBo KOHTPOJIA, OpPraHHU30BaHHOE Kak | Bonpocs! 1o
crieluabHas Gecesia IpenoaasareNs ¢ 00yJaromumMcs | TEMam/pasaenam
Ha TEMBbI, CBA3aHHBIE C M3y4aeMON AUCHUILUINHOW, W | AUCIUIITIHHEI
paccuMTaHHOE Ha BBISICHEHHE O0beMa 3HAHUMA
o0ydYaromerocsi 1Mo OINpeNeJIeHHOMY pa3ieny, TeMe,
npobJeme u T.II.
3 Tect Cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | POHI TECTOBBIX
TO3BOJISTIOIIAs aBTOMAaTHU3HPOBATH npoueaypy 3a/IaHUi
HU3MEPEHU YpOBHA 3HaHUHI u YMEHHN
oOyugaromierocs.
5. CTpyKTYypa KOHTPOJILHOIO 33 IaHUS
5.1. PacueTHoe 3a1aHue
5.1.1. Tekcr 3apanus
Bapmuanr 1
2 3 0 -1 0 3
1. Haiitu matpunry C=A+3B,eciu A=|-2 1 8|, B=| 2 4 1
2 4 3 1 30

X, +2X, — X3 =1,
2X, — X, + X3 =5,
3% +2X, + X3 =7.

Bapmuanr 2

1. Haiitu marpuny C=2A-B, eciu A=| -2

2

A P W

2

2. Pemmts cucreMy JIMHEHHBIX ypaBHEHUI METOIOM OOpPaTHOM MaTpPHUIIBL.
3. Pemmts cucremy nMHENHHBIX ypaBHeHHH 1o Gopmynam Kpamepa.
4. PemuTh cUCTEMY JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
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2. Pemmts cucreMy JIMHEHHBIX ypaBHEHUN METOI0M OOpPaTHOM MaTpPHUIIBL.
3. Pemmuth cucreMy JIMHEWHBIX ypaBHEeHHH o popmynam Kpamepa.
4. Pemutb cuCTEMY JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.

X — X, +2X; =2,
X, +2X, = X3 =7,
2X, + X, —3X; =5.

Bapuant 3
2 30 -1 0 3
1. Haiitu marpuny C=3A+B,ecm A=|-2 1 8|, B=| 2 4 1].
2 4 3 1 30
2. Pemmuts cuctemMy JIMHEHHBIX ypaBHEHUN METOIOM OOpaTHOM MaTpPHUIIBL.
3. PemmuTh cucteMy JIMHEHHBIX yYpaBHEHUH 110 ¢hopmynam Kpamepa.
4. PemnTh cUCTEMY JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
X, +3X, —2X; =4,
X +4X, = X3 =17,
2X, + X, + X3 =3.
Bapuant 4
2 30 -1 0 3
1. Haiitu marpunty C=A-4B,eciu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. Pemmts cucTemMy JIMHEHHBIX ypaBHEHUH METOIOM OOpPaTHOM MaTpPHUIIBL.
3. Pemmts cucremy nuHelHbIX ypaBHeHUH 10 popmynam Kpamepa.
4. PemuTh cUCTEMY JIMHEHHBIX ypaBHEHUI MeTo0oM ["aycca.
X, +2X, =X =3,
X, +3X, + X; =6,
2X, — X, +X; =4,
Bapuanr S
2 30 -1 0 3
1. Haiitu marpunty C=4A-B,ecriu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. Pemmth cucTemMy JIMHEHHBIX ypaBHEHUH METOIOM OOpPaTHOM MaTpPHUIIBL.
3. Pemmth cucremy nuHelHbIX ypaBHeHUH 10 popmynam Kpamepa.

4. PemnTh cUCTEMY JIMHEWHBIX ypaBHEHUN MeTtoaoM ["aycca.
X, + X, —3X3 =2,
X +2X, + X3 =3,
3%, +7X, + X3 =10.

Bapuanr 6
2 30 -1 0 3
1. Haiitu marpunty C=A+2B,ecu A=|-2 1 8|, B=| 2 4 1].
2 4 3 1 30

2. Pemmts cucreMy JIMHEHHBIX ypaBHEHUH METOIOM OOpPaTHOM MaTpPHIIBL.
3. Pemmts cucremy nuHEHHBIX ypaBHeHMH 1o opmyrnam Kpamepa.
4. PemuThb cucTeMy JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
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X+ X, + X =3,
2X, — X, + X3 =1,
2X, +3X, — X; =1.
5.1.2. Bpems Ha BbInoJIHeHUe: 60 MUH.
5.1.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HaumenoBanue 00LeKTOB OcHOBHBIC ITOKA3ATEJIHN OLIEHKH Onenka
KOHTPOJISI M OlIeHKH pe3yJabTara

VYV 1. BBINOJHATH ONEpaluu Haj | - BelmosHeHne neicTBUI Hal MaTpUIlaMU 4 danna
MaTpullaMd UM pellaTh CHUCTEMBbI | - Beruucienue onpeaenurencit
JINHEHHBIX YPaBHEHU; - Pemienne cucteM JTUHEMHBIX YypaBHEHUN
METOZ0M 00paTHON MaTPHIIBI

- Pemenne cucrteM JTUHEMHBIX ypaBHEHUN
no popmynam Kpamepa

- Pemienue cucreM TMHEHHBIX ypaBHEHUN
merozioM ["aycca

31. JIMHEUHOU anreopsl u | - Ilepeuncnenue nocnenoBaTeaIbHOCTH
AHAIMTHYECKOM T€OMETPUH, JICUCTBUI MPU PELIEHUH CUCTEM
JIMHEWHBIX YPaBHEHUN METOAOM
o0paTHOM MaTpuIlel, IO HopMyITam
Kpamepa, meTtonom ["aycca

3a TpaBWIBHBIA OTBET HAa BONPOCHl WM BEPHOE PEIICHUE 3a1a4u
BBICTABJIIECTCS IIOJIOKUTENBHAS OLIEHKa — | Ga.

3a HENpaBWIBHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PEIICHHUE 3aJadu
BBICTABJIIETCS OTpULaTENbHAs olleHKa — 0 OasIoB.

5.2. YcTHBIH 0TBET
5.2.1. TekcT 3aganusa
1. JaTh ompeaeneHue BEeKTopa.
2. JlaTeh ompeneneHue MPOSKIIMA BEKTOPa HAa OCh M TIEPEYUCITUTH €€ CBOMCTBA.
3. aTte ompenencHne CKaIIPHOTO MPOU3BEICHNUS BEKTOPOB U MEPEUHCIIUTD €T
CBOMCTBA.
4. JlaTh ompenencHue BEKTOPHOTO MPOU3BEICHHS BEKTOPOB U MEPEUHCIIUTD €r0
CBOMCTBA.
5. JlaTe ompeneneHrue CMENIAHHOTO MPOU3BEIACHUS BEKTOPOB U TMEPEUYHCIIUTH
€ro CBOMCTBA.

5.2.2. Bpems Ha BbInoJiHeHHe: 20 MUH.
5.2.3. IlepeyeHb 00bEKTOB KOHTPOJISA U OLIEHKH

HauMeHnoBanue 00beKTOB OcHOBHbBIE MIOKA3aTeJIH OLIEHKH Onenka
KOHTPOJISI M OlIEHKH pe3yabTara
32. 3HaHWE OCHOBHBIX METOAOB | - DopMyIHpPOBKA OMpeeeHU 1 5 OamnoB
MaTEeMaTHYECKOIO aHan3a, | MepeYNCIICHIEe CBOMCTB
aHATUTHYECCKOM T€OMETPUH, | CKAISIPHOTO, BEKTOPHOTO U
JUHEHHON anreOpbl, 3JI€MEHTApHOW | CMEUIaHHOTO MPOU3BEACHUS
TEOPHUH BEPOATHOCTEN BEKTOPOB

3a NOpaBUJIBHBIA OTBET HA BOIPOCHI WJIM BEPHOE pEIICHHE 3aJayu
BBICTABIIIETCS TIOJIOKUTENbHAS OlleHKa — | Gai.

28




3a HempaBWIbHBIM OTBET HA BOINPOCHI WJIM HEBEPHOE pEUICHUE 3aJa4yu
BBICTABJISIETCSI OTpUIATEIbHAs OlleHKa — () 0aJyoB.
5.3. PacuerHoe 3ag1anue

5.3.1. TekcT 3aganusa
Bapuant 1

Jlauwl BekTophl a(9;—2;1) u b(4;3;0) (s Ne 1-5).

1. Haiitn a-b .

2. Haiitu (é A 6).

3. Haitru a°.

4. Haiitu ‘5‘

5. Haiitu koopauHaTHl BEKTOPOB C = a + b , d=a-b , f=-33.

6. B mpsMoyronbHOW JekapToBOM cucTeMe koopauHaT noctpouts Touku A (0; 0),
B (3; -4), C (-3; 4). Onpenenuts paccrossaue mexxay Toukamu Au B, Bu C, Au C.

7. TlocTpouTh TOYKH, 3aJlaHHBIC MOJSPHBIME KoopauHatamu: A (2; m/2), B (3; n/4),
C (3; 3n/4).

8. JlaHbl TOYKH B MOJApHON cucreme koopamuHat A (2; n/4), B (4; m/2). Haiitu ux
IPSMOYTOJIbHBIE KOOPAMHATHI.

Bapuanr 2

Jlaus Bextopsl a(—3;2;1) u b(3;0;4) (masa Ne 1-5).

1. Haiitu d-b .

2. Haiitn (ﬁ A 5).

3. Haiiru a°.

4. Haiitu ‘5‘

5. Haiitu xoopauHaThl BEeKTOpOB C =4a + b , d=a-b , f=-33.

6. B mpsMoyronpHO# JekapToBoil cucteme koopaumHat moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpeaenuth paccrosiaue mMexxay toukamu C u D, A u
D,DuE.

7. TlocTpouTh TOYKH, 3aJaHHBIC MOJSPHBIMU KoopauHatamu: A (4; 0), B (2; 3n/2),
C (3; m).

8. JlaHbl TOUKHM B IPAMOYroabHOMN cucteme koopausat A (0; 5), B (-3; 0), C (+/3; 1).

Halitu uX nossipHble KOOPAUHATEI.

5.3.2. Bpems Ha BbInoJiHeHHe: 70 MUH.
5.3.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaunmenoBanue 00beKTOB OcHOBHBIE IOKA3aTEJIH OLEHKH Ounenka
KOHTPOJISI H OLIEHKH pe3yJabTara
V1 Ymenue pewiarb 3a1a4M | - BeinmonHeHne nelcTBUil HaJl BEKTOpaMHu 8 bamos
MaTE€MaTHUYECKOI0 aHajuu3a, JUHEHHOW | - HaxoxaeHue cKaasipHOro, BEKTOPHOTO
anreOpsl U AHATTUTHYECKON T€OMETPUN Y CMENIaHHOTO TPOU3BEICHUS BEKTOPOB

- [locTpoeHune Touek 1 HaXOXKACHUE UX
KOOPJHHAT B IIPSIMOYIOJILHOM
JIEKapTOBOM U MOJISIPHOM cUCTEMAax
KOOPJAMHAT

3a mNOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3aJayu

BBICTABJIACTCS IIOJIOKHUTCIIbHAA OLICHKA — 1 Gam.
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3a HeraBHHBHBIfI OTBCT Ha BOIIPOCHI WJIH
BBICTABJIACTCA OTpUIATCIbHAsA OLICHKA — 0 6anoB.

5.4. PacuerHoe 3a1anue
5.4.1. TekcT 3ag1anusa

HEBEPHOE pEIICHHE 3aJauu

Bapuanr 1:
2 2
. x°-121 X°—X—-6
1. Haiitu npenen ¢pyHKINU B TOUKE: a) lim ——— 0) lim
x->11 x—11 x—3 X—3
y . 3x*+5 : 4
2.Haiitu npenen pynkuuu Ha Oeckoneunoctd: — a) lim —— 0) lim —
x-® BX — X x=% X —5X
4\ x—2Y)"
3.Haiiti peaen pyukuuu: a) lim xctg2x 6) lim (1+—j B) lim (—j
x—0 X—>0! 3x x—0o| X
Bapuanr 2:
2 2
o . X" +3x-10 . X" —64
1. Haiitu npenen ¢pynkuuu B Touke: a) lim ——— 6) lim ———
x—>-5 X+5 x—>8 X —8
y . TX*+2x—6 X2 +2x°
2.Haiitu npenen ¢pyHkuuu Ha 6eckoHeuHocT: a) lim ——— 0) lim ———
X—a0 X+5 Xo0 X° 4y
X 2x
. . X . 3 . (x+3
3.Haiitu npeaen pynkuuu:_ a) lim — 0) lim|1+— B) lim| ——
x—0 tg3x X—>00 4x x—o| X
Bapuanr 3:
2 2
o . X"+Xx-12 . X°—=25
1. Haiitu ipenen GyHKIUU B TOUKE: a) lim ———— 0) im ———
x—3 X—3 x>5 X+5
y : 1+x° o ox+x°
2.Haiitn npenen GyHKuuu Ha OecKoHEYHOCTH: a) lIm ———— 0)lim ———
x>0 5X —142X x—>o X+ 2X
- 3x X
. . Sin 2X . (x—4 , 5
3.Haiitu npenen ¢pynkuuu: a) lim 6) lim| — B) lim|1+—
x—0 tg4x X—>0 X X—>00 6X
Bapuanr 4:
2 2
. . X“+5x-14 . X°—-49
1. Haiitu mpenen GyHKINU B TOUKE: a) im ———— 0) Im ——
x>2  X—2 x> X471
2 3 2
o . X7 =X . Ox“+2x-1
2.Haiitn npenen pynkuun Ha 6eckoneunoctu: a) lim ———— 0) lm ———
X—® X _12)(5 X—>00 _x?
4
y . : : 6\ _(x+3)"
3.Haiitu ipenen pynakmuu: a) lim ctg3x-sindx  6) Iim|1+— B) im| ——
x—0 X—00 5x x—o| X
5.4.2. Bpems Ha BbInoJIHeHHe: 60 MUH.
5.4.3. IlepeyeHb 00bEKTOB KOHTPOJIAA M OLIEHKHU
HanmeHOBaHHE 00LEKTOB OcCHOBHBIE TOKA3aTeIH Onenka
KOHTPOJISI M OLIEHKH OIIeHKH pe3yJ/ibTaTa
Y1  VYmenue pemarb 3anaud | - Beruucienue npexnena 4 Ganna
MaTeMaTHIECKOTO aHanu3a, | QyHKIMK B TOYKE U B
JMHENHON anreOpbl U | 6ECKOHEUHOCTH
AHAJMTUYECKON re€OMETPUHN

3a mNOpaBUIBHBIA OTBET HA BOMPOCHI
BBICTABJISIETCS MTOJIOKUTENbHAS OlleHKa — 1 Oast.

WM BEpPHOE PpEIICHUE 3aJlauu
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3a HeraBI/IHBHHﬁ OTBCT Ha BOIIPOCHI WM HCBCPHOC PCHICHUC 3aJld4u
BBICTABJIACTCA OTpUIATCIbHAsA OLICHKA — 0 6anoB.

5.5. PacueTHoe 3a1aHHue

5.5.1. TekcT 3aganus
Bapuant 1

1
HUccnenoBats ¢ynkimio f(X) = " Ha HeTPEPhIBHOCTH B ToUKe X, =0.

Bapuanr 2
x> mpu X0,
Uccnenopars ¢pynxumo f(X) = Ha HETPEPBIBHOCTH B TOUYKE.
1  npu x=0
Bapuanr 3

Uccnenosars pyrkumio f (X) = X* Ha HenpepbIBHOCTH B TOUKE X, =0.

5.5.2. Bpems Ha BbInoJiHeHue: 10 MuH.
5.5.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLICHKH

HanmeHnoBanue 00beKTOB OcHOBHBIE TOKa3aTeJH Ounenka
KOHTPOJISI M OLIeHKH OlIeHKH pe3yJbTaTa
V1.  VYwmenue pemars 3agauu | - UccnenoBanue GpyHKIMM 1 Gamn
MaTeMaTHYeCKOro aHaln3a, | Ha HEMPEePBIBHOCTH B
JIMHEWHOU anreopsl U | TOYKE

AHAJINTUYECKOU F€OMETPUH
31. 3HaHuMe OCHOBHBIX MeTOJOB | - Kiaccudukamnms Touek
MaTEMaTH4eCKOIro aHaJnM3a, | pa3pbiBa
AHAJIMTUYECKON reOMETPUH,
JUHEWHOUW anreOphl, 3JIEeMEHTapHOM
TEOPUH BEPOATHOCTEN

3a NOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3aJa4yu
BBICTABJIACTCA ITIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HempaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pEUICHUE 3aJauyu

BBICTABJICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.6. PacueTHoe 3a1aHue

5.6.1. Texkcr 3axanus
Bapuanr 1:
1. BBIUMCIUTH MPOU3BOAHBIE CIEAYIOUNX (QYHKINMI:

1) y=(7x2—5x+9)6; 2) y:M; 3) y:2x2—5x+2;

4) y=In 1+X; 5); y=arcsinx>  6) y=arctgvx ;

2. Berumenuts  T/(+/2), ecom f(X) = arcsin ;L( ,
9x

Ix2 41
Bapuanr 2:

1. BBHCINUTH MPOU3BOIHBIE CISTYIOMINX (PYHKITHH:
1) y=(2x*-4x+5)"; 2) y=In(2cosx-9sinx); 3) Y=

3. Berancmuts '(24/2), ecn f(X) =

75tgx+3 ]

31



4) y= |2=X 5) y = (arcsin x)?; 6) y=./arctgx;

T 2+x
2. Berauciurhb f'(é) ,ecmu f(X) =arccos-/x ;
X
1-x®+1
Bapuanr 3:

1. BEIMUCIUTH MPOU3BOIHBIE CIEAYIONINX (DYHKITUA:
1) y=@x*+2x"+1)°; 2) y=cosl—7x+4x%); 3) y=3¥meesx,

3. Haiitu f'(\/§) ,ecmn f(X) =

4) y=In X ; 5) y=arccos/X ; 6) y=arcctgx’;
5+X

2. Bpruucnuts f'(% ), ecn f(X) = /arctgx;

3. Haittn f'(v/3), ecmn f(X) = (x> —2)Vx? +1.
Bapuanr 4:
1. BeraucanTs Ipou3BOAHBIC CIASAYIOMUX (HYHKIIHIM:

Barcsinx—2

1) y=(2+3x—8x?)"; 2) y=lhctgx; 3)y=e . 4) y:\/7xx
+
5) y:arctg)l(; 6) y=_2arcsinx®;
2. Beruucnuts /(1) , ecnmu f(X) =-/arccosx ;

3. Haiitu f'(v/2), ecmn f(X) = (x? +3)vx? —1.

5.6.2. Bpems Ha BbinoJiHeHue: 40 MuH.
5.6.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE TOKA3aTeIH Onenka
KOHTPOJIS M OLIEHKH OLIEHKM pe3yJibTaTa
V1 YMeHue peuarthb 3agauu | - HaxoxJieHre npou3BogHOM 4 oaiia
MaTEeMaTHYECKOTO aHaju3a, IJUHEWHOH | QyHKIHUN
anreOphl U aHATTUTHYECKON T€OMETPUN - HaxoxneHne npou3BOTHBIX
BBICIIHNX MTOPSIIKOB

3 2. 3HaHNe MaTeMaTHYECKHX - ®opMynUpoOBKa
MOJIeJIeH MPOCTEHIITUX CUCTEM U TE€OMETPUYECKOTO U
MIPOIECCOB B €CTECTBO3HAHUH U MEXaHUYECKOr0 CMBICIIa
TEXHUKE MPOU3BOJIHON

3a mNOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3aJa4yu
BBICTABJISICTCS TTOJIOKHUTENbHAS OlleHKa — 1 Oat.

3a HenmpaBWIbHBIM OTBET HA BOINPOCH WJIM HEBEPHOE pEUICHUE 3aJa4yu
BBICTABJISIETCSL OTpUIIaTeNbHAs olleHKa — () 6asioB.

5.7. YcTHBIN OTBET

5.7.1. TekcT 3axanust
ChopmynupoBars npaBuiia auddepeHIMpoBaHus U 3aMrcaTh MPOU3BOIHBICE OCHOBHBIX
DIIEMEHTApHBIX (DYHKIU:

1°. = 8°. (tgx)' =

2’ (x*) = 0°, (ctgy)’ =
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B yactaoctn, X' = 10°. (arcsin x)' =

(X?) = 11°.  (arccosx)’ =
(<) = 12, (arctgy)' =
(Wx) = (arcctgy)’ =
' 13°.
-
X ITPABUJIA JTUODPEPEHIIMTPOBAHU A
14°.  (u+v)'=
3°. (kx+b)' = 15°.  (U-v)' =
£ @)= 16°.  (w)'=
B wactHoctn, (€)' = 17°.  (cu)' =
5°. (log, X)' = 18°. uY
B wactaoctu, (In x)' = (Vj =
(Igx)' = :
B gacTHOCTH, (EJ =
v
6°.  (sinx)' = [IPOU3BOJIHA S CJIOXKHOM ®YHKIIUU
7°.  (cosx)' = 19°. f(p(x)' =

5.7.2. Bpems Ha BbINOJIHEHHE: 15 MUH.
5.7.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLICHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE MOKA3ATeIH Onenka
KOHTPOJISA ¥ OIleHKH OLICHKH pe3yJibTaTa
3 1. 3naHue OCHOBHBIX METO/IOB - ®opMynupoBKa IIpaBUIl 28 6amioB
MaTeMaTUYECKOI0 aHallnu3a, mudepeHIIMPOBAHUS |
AHAJIUTUYECKON T€OMETPUH, NepevncieHme
JMHENHON anreOpsl, MIPOU3BOAHBIX OCHOBHBIX
AIIEMEHTapHON TEOPUH AIIEMEHTApHBIX (PYHKIUN
BEPOSATHOCTEN

3a NOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3aJa4yu

BBICTABJIAACTCS ITIOJIOKHUTCIIbHAA OLICHKA — 1 Gam.

3a HENmpaBWIBbHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJa4yu

BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OasIoB.

5.8. PacuerHoe 3a1anue

5.8.1. TekcT 3apanusa
Bapuanr 1:

. . o . . 2
1.HaiiTi yron HakjioHa KacaTeabHOM, MPOBEAEHHON K KpUBOW Y = SIN X B TOYKE X = 3

. . , T
2.CocTaBUTh ypaBHEHHUE KacaTeNbHON K KpUBOH Y = SiN 3X B TOUKe (5, 0).

3.Haiitu abcruccy Touku rpaduka GyHkiuu  f(X) = 2(X — 9)2 + 12, B KOTOpOH KacaTenbHas
napaurensHa OX.
4.Touka ABMKETCS MPSIMOJIMHENWHO 110 3aKoHy S(t) = t? + 5t + 1. Haiitn MTHOBEHHYIO
CKOPOCTh M YCKOpEHHE TOYKHA B MOMEHT BpeMeHH t = 5C.

Bapuanr 2:
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. . . . 3
1.Haiitn yrosi HakJiOHa KacaTelbHOH, MTPOBEACHHONW K KPUBOW Y = COS X B TOUKE X = Z;z.
o oo v/
2.CocTaBUTh ypaBHEHUE KAcATEILHON K KPUBOH Y = COS 3X B TOUKE (E ;0).

3.Haiitu abcruccy Touku rpaduka GyHkuuu  f(X) = % (x— 6)2 - 12, B KOTOpO# KacaTenbHas

napauienasHa OX.
4.Toyka ABMIKETCS MPSIMOJIMHEHHO 110 3aKoHY S(t) = t? + 4t - 5. Haittu MIHOBEHHYIO CKOPOCTb U
YCKOpEHHE TOYKH B MOMEHT BpeMeHH t = 2C

Bapuanr 3:

o . o . 5
1.HaiiTu yroa HakjioHa KacaTeJIbHOM, IPOBEIEHHON K KpUBOH Y = tg X B TOUKE X = 2 T

J3

. . . T
2.CocTaBUTh ypaBHEHUE KacaTeIbHOM K KpUBOHU Y = SiN 2X B TOUKe (E ;—).

2
3.Haiitu abciuccy Touku rpaduka ¢y f(X) = In 3X - X, B KOTOpO#i KacaTenbHas napajieibHa
OX.
4. Touka JBHKETCS MPSAMOJIHHEHHO 110 3aKkony S(t) = 4t* + 3t + 2. HaifTi MrHOBEHHYIO CKOPOCTb I
YCKOpEHHE TOYKH B MOMEHT BpemeHH t = 3C.
Bapuanr 4:

. . o . 3
1.HaiiTu yron HakjioHa KacaTelbHOM, IPOBEIEHHON K KpUBOM Y = CIgX B TOUKE X = Zﬂ'.

V3

. . T
2.CocTaBHUTh ypaBHEHHUE KacaTEIbHOW K KPUBOHW Y = COS 2X B TOUKE (g; —).

2
3. Haiftu abermcey tTouku rpaduka Gyskuun f(X) =6(x — 1)? + 5, B koTOpoii KacaTenbHas
napauieiasHa OX.
4. Touka JIBHKETCS MPSAMOJHHEHHO 110 3aKkony S(t) = 2t* + 8t + 10. HaiiT MrHOBEHHYIO CKOPOCTB 1
YCKOpEHHE TOYKH B MOMEHT BpemenHu t = 1c.

5.8.2. Bpems Ha BbInoJiHeHHe: 60 MUH.
5.8.3. IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

HanmenoBanue 00beKTOB OcHOBHBIE TOKa3aTeH Ouenka
KOHTPOJISAA M OLICHKH OLICHKH pe3yJIbTaTra
V1  VYwmenue pemarb 3agauu | - UccnenoBanue GpyHKIMM 1 Gamn
MaTeMaTUu4ecKoro aHanu3a, | U MOCTpoeHue rpaduxa
JIMHEWHOU anreopsl u
AHAJTMTUYECKON reOMEeTpUH

3a NOpaBUIBHBIA OTBET HA BOINPOCHl WJIM BEPHOE pEIICHHE 3a0a4u
BBICTABJIIECTCS IIOJIOKUTENbHAS OLIeHKa — | Gai.

3a HENmpaBWIbHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJadyu
BBICTABJIIECTCS OTpULIaTENbHAs olleHKa — () OasioB.

5.9. PacuerHoe 3a1anue
5.9.1. TekcT 3a1aHusa

Bapuanr 1:
1. Meto/10M HETOCPENCTBEHHOTO HHTEIPUPOBAHUS BEIUNCIIUTD:
6 —
a) J.(5x4 — 7%+ 3)dx 6) IV Y dv B) '[(SX —2x)dx
3v
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. 6 5 4
r)_[(sm x—;)dx ) I[Cosz " + ﬂde

2. MeToI0oM IT0ICTAaHOBKH BBEIYKCIINTE:

2) J.(7+3X)5dX 6).[35'” 5xdx B)Ilfg);z T) j\/ex -1-e*dx n) j 3dx

1+ 2x
Bapuanr 2:
1. MGTOI[OM HEMMOCPECACTBCHHOI'O UHTCTPUPOBAHN A BHIYHUCINTD!:
_ 3
a) [ (4x* +3x? - 2x~8)dx 6) j V=3V Gy B) [(3* +3x*)dx

r) I(cosx+3jdx 1) I(sm M jdx

2. MeToIoM IT0ICTAaHOBKH BBEIYKCINTE:

6 4dx 7dx e*dx

a) | (5—4x) dx 0) | 7cosbxdx _— —_—

) [(6-4x%) )| | — oy
Bapuanr 3:
1. MGTOI[OM HCIIOCPCACTBCHHOI'O HHTCTPUPOBAHNA BbIYUCIINTD!:

2
a) J.(Zx4 +3x—5)dx 6) I4V+V dv B) J'(x2 —2%)dx
v

4 .
r)f( = ~n? Xde 1) I(;—%m xjdx

2. MeTo0M MOACTAHOBKHU BHIUMCIIUT:

4 5dx 2dx
a) | (2—7x) dx 0) | 6cos2xdx B —_— o) |e* cos(e*)dx
) [(2-79) )| Waar Dliee  m e cose)
Bapuanr 4:
1. Meto10M HEOCPENCTBEHHOTO HHTEIPUPOBAHUS BEIUNCIIUTD:
_ 3
a) [ (5x° —6x° +1)dx 6 [ Vf" dv B) [ (4" - 3x+5)dx

4 7 7
- dx —+6c0sXx |[dx
r)~[(1+ x? cos’ xj 2 I(x j

2. MeTo10M MOICTaHOBKH BBIUYHMCIINUTE:

a) _[(2x—9)3dx 6)jllsin 3xdx B)I 9dx 1) jexsin(ex)dx

’[\/1 36x°

5.9.2. Bpems Ha BbInoJIHeHHe: 60 MUH.
5.9.3. IlepeyeHb 00bEKTOB KOHTPOJIA U OLICHKHU

HaumeHoBaHue 00LEeKTOB OcHoBHbBIE MOKA3aTeIN Onenka
KOHTPOJISAA M OLICHKH OLIEHKHM pe3yJibTaTra
V1. VYmenume pemarb 3agaud | - Haxoxnenue 9 0amIoB
MaTeMaTH4YECKOTO aHalM3a, | HEOMPEAEIEHHbBIX
JIMHEWHOU anreopsl U | UHTETpajioB
AHATMTUYECKON reOMEeTpUH

3a NOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3a0a4yu
BBICTABJISIETCS TIOJIOKUTENbHAS OlleHKa — | Gai.

3a HeNpaBWIBHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PELICHHE 3aJadu
BBICTABJIIECTCSL OTpUILIATENbHAs olleHKa — () OasIoB.

35



5.10. YcTHBIN oTBET
5.10.1. TekcT 3apanus

3amnucarh TaOJIUYHbBIE HWHTCIpaJibl:

1° Ide =
2°. Ixadx =
B yactHoCTH, J- dx =
3 (%
X
4°, J. a dx=
B yactHOCTH, I e dx =
5°. Icos xdx =
6°. jsinxdx:
dx
7° =
j C0s? X
dx
8°. =
I sin? x
9°. J'L -
va? —x?
dx
B vactHoctH, | — =
J ==
o dx
0 e
dx
B : =
YaCTHOCTH J-1+ X2

5.10.2. Bpemsi Ha BbInoJiHeHHe: 10 MuH.
5.10.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

MaTeMaTUYeCKOT0 aHallnu3a,
AHAIUTUYECKON T€OMETPHH,
JMHENHON anreOpsl,
AJIEMEHTapHOM TEOPUU
BEPOSATHOCTEM

HaunmenoBanue 00bekTOB OcHoBHbIE MOKa3aTe/n Ounenka
KOHTPOJISA M OLleHKH OLICHKH pe3yJbTaTa
3 1. 3HaHuE OCHOBHBIX METOJIOB - [lepeuncnenne 14 Gannos

TaOJIMYHBIX UHTETPAJIOB

3a mnOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3aJa4yu
BBICTABJISIETCS MTOJIOKUTENbHAS OlleHKa — 1 Oat.

3a HENmpaBWIbHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJadyu
BBICTaBJISIETCSL OTpULIaTeNbHas olleHKa — () 6aios.

5.11. PacuyerHoe 3axanue

5.11.1. Tekcr 3aganus
Bapmuanr 1:
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1. BpUMCIUTH METOAOM HETOCPEACTBEHHOTO HHTEIPUPOBAHUS CIACAYIONINE ONPeIeICHHbIE
I/IHTerpaJILI:

1
1) j 2) [3@+2%)dz
,COS” X ’
2. BBI‘-II/ICJII/ITB CJIGILYIOH_II/IG I/IHTeraJIBI METOAOM ITOACTAHOBKH:

1 1 2
3) _[(5—2x)2dx )j sin X dx 5) Jex xdx
2 0

3—CO0SX
Bapuanr 2:
1. BpUMCIUTH METOAOM HETIOCPEACTBEHHOTO HHTEIPUPOBAHUS CIACAYIONINE ONPeIeICHHbBIE
HHTErpajbl:
T
3 d 1
X
1) [— 2) [5(y? +1)dy
' sin® X ’

2
2. Brraucnnrs CJICAYIOUC NHTETPpaIbl METOJ0OM IMOJCTAHOBKU:

COSX 4o 5) j e
0

O o | N

3) j(zx ~1fdx 4y

2+sin X
Bapuanr 3:
1. BpuuCcIUTH METOAOM HETIOCPEACTBEHHOTO HHTEIPUPOBAHUS CICAYIONINE ONPEIeTICHHbIE
I/IHTeI‘paJ'IbIZ
2
1) j 2) I4(x— x*)dx
1+ x° 5

2. BI)ILH/ICJ'II/ITB CJICAYIOMUEC NHTETpaIbl METOI0OM MMOJCTAHOBKMH:

5 ) 2
3) I(4—x)3dx 4) j o J\/Ssm x+1cosxdx
4 © C0S” 3X 0
Bapuanr 4:
1. Breruuciautb METOAOM HCIIOCPCACTBCHHOI'O HHTCTPHUPOBAHUS CIICAYIOIINEC OIPCACIICHHBIC
WHTErpaIbl:
V3
dx ‘
1) j — 2) [2(x* = x)dx
S A1-x? :[2

2. Brprumcnurh cnenyrouu/le HUHTETpaJibl METOAOM IMOACTAaHOBKHU:

2r
dx 5) J}/l—cosx sin xdx
3

—
2

3) j(xz —1)3xdx 4) j

sin 3x

5.11.2. Bpemsi Ha BbinoJiHeHue: 40 MuH.

5.11.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH
HanmeHoOBaHHE 00LEKTOB OcCHOBHBIC TOKA3aTeIHN Onenka
KOHTPOJISA M OLIEHKH OIleHKH pe3yJbTara
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V1 YmMmenue pewiarsb 3a1aud | - Berancnenue 5 GamioB
MaTeMaTHUYECKOI'0 aHajIu3a, JIMHEHHOM | OIpelesIeHHbIX HHTErPajioB
areOpbl ¥ aHATUTUYECKON TeOMETPUH

3 2. 3HaHHe MaTEeMaTUYCCKIX - [Ipunoxxenue

MoJieJiel TPOCTEHIIINX CUCTEM U ONpeIEJICHHOTO UHTETpaia K
MPOIIECCOB B €CTECTBO3HAHHUH U BBIYUCIICHHIO TUTOIANEH
TEXHUKE IJIOCKUX (Uryp, o00beMoB

TeJ BpallleHHUs], Ty TH,
MPONEHHOT0 TOYKON

3a mpaBUJIBHBI OTBET HA BONPOCHI MM BEPHOE pEIICHHE 3aJa4du
BBICTABJISIETCS TIOJI0KUTEIbHAS OLleHKa — 1 Gain.

3a HeNpaBWIbHBIA OTBET HAa BONPOCHI WJIA HEBEPHOE pEIICHHUE 3aJauu
BBICTABJIICTCS OTpULATENbHAs OlleHKa — 0 OaJlIoB.

5.12. PacuyeTrHoe 3a1aHue

5.12.1. TekcT 3apanusa
Bapuanr 1:

N . N . . . 27
1.HaiiTi yroj HaKJIOHa KacaTelbHOM, MPOBEAEHHON K KPUBOM Y = SiN X B TOUYKE X = e

. . : T
2.CocTaBHUTh ypaBHEHHE KacaTeIbHON K KpUBOMW Y = SiN 3X B TOUKE (g, 0).

3. Haiitu a6ermccy Toukn rpaduka dyskimn  f(X) = 2(X — 9)? + 12, B koTOpoii KacaTeabHas
napauieiabHa OX.
4.Touka ABMIKETCS MPSIMOJIMHEHWHO 110 3aKoHY S(t) = t? + 5t + 1. Haiitn MIHOBEHHYIO
CKOpPOCTb M YCKOPEHHE TOUKH B MOMEHT BpeMeHH t = 5C.

Bapuanr 2:

o . L . 3
1.Haiitu yron HakjioHa KacaTenbHOM, MPOBEAEHHON K KPUBOU Y = COS X B TOUKE X = Z;z.
o oo v/
2.CocTaBHUTh ypaBHEHHUE KacaTEIbHOW K KPUBOHW Y = COS 3X B TOUKE (E ;0).

3.Haiitu abcruccy Touku rpaduka GyHkimu  f(X) = % (x—6)*-12,B KOTOpOM KacaTeabHast

napamiensHa OX.
4.Toyka ABMIKETCS MPSIMOJIMHEWHO 110 3aKoHy S(t) = t? + 4t - 5. Haiftu MIHOBEHHYIO CKOPOCTb U
YCKOpEHHE TOYKH B MOMEHT BpeMeHH t = 2C

Bapuanr 3:

. . N . 5
1.Haiiti yron HakiioHa KacaTelabHOM, MPOBEAEHHOM K KpUBOM Y = g X B TOUKE X = 2 T

J3

. . . /4
2.CocTaBHTh ypaBHEHHUE KacaTEIbHOW K KPUBOH Y = SiN 2X B TOUKe (E F—).

2
3.Haiitu abciccy Touku rpaduka ¢pyakiun f(X) = In 3X - X, B KOTOpOii KacaTenbHas napajieibHa
OX.
4. Touka IBHKETCS IPMOJIHHEIHO 110 3aKkony S(t) = 4t* + 3t + 2. HaifTi MIHOBEHHYO CKOPOCTb I
YCKOpEHHE TOUYKH B MOMEHT BpeMenHu t = 3C.
Bapmuanr 4:

. . o . 3
1.HaiiTu yron HakioHa KacaTeabHOM, MPOBEIEHHON K KpUBOH Y = CIgX B TOUKE X = Zﬂ'.

V3

. . /2
2.CocTaBHTh ypaBHEHHUE KacaTeIbHOW K KPUBOHW Y = COS 2X B TOUKE (g; —).

2
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3. Haiiu aGermccy Toukn rpaduka dyrkimn f(X) =6(x — 1)? + 5, B KoTOpOii KacaTenbHas
napauiensHa OX.

4. Touka JBHKETCS MPSAMOJTHHEHHO 110 3aKkony S(t) = 2t* + 8t + 10. HaiiT MrHOBEHHYIO CKOPOCTb 1
YCKOpEHHE TOYKH B MOMEHT BpemeHnu t = 1c.

5.12.2. Bpemsi Ha BbINIOJIHEHHE: 25 MUH.
5.12.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HauMenoBanue 00LEeKTOB OcHOBHBIE TOKA3aTeJIH Onenka
KOHTPOJISI U OLEHKH OLIEHKH pe3yJibTaTa
V1. YMmenne peuars 3agaun | - HaxoxxneHue 4acTHBIX 3 pajuta

MaTeMaTUYeCKOro aHaliu3a, JUHEWHOW | MPOU3BOIHBIX
anreOpsl ¥ aHATUTHIECKOH TeOMETPHH

3a MpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHWE 3aJadu
BBICTABJIICTCS IIOJIOKUTENBHAS OLlEHKa — | Ga.

3a HENpaBWIBHBIM OTBET Ha BONPOCHI WM HEBEPHOE pEIICHHE 3aa4du
BBICTABJIIETCSL OTpULIATENbHAs OlleHKa — 0 OaJsIoB.

5.13. PacueTrHoe 3a1anue

5.13.1. TekcT 3aganus

Bapuanr 1:
1. Haiiti obmee pemenne auddepeHnnanbHbIX ypaBHEHUI:

a) (x+1)ydx=dy;
6) (y—1fdx+(1-x)’dy=0;
2. Pemmts 3amauy Komm (HaliTi 9acTHBIE perieHus TudepeHnaaIbHbIX
YpaBHEHUN):

y=0,25 npu x=01

5 {3d%dx +(1-6)dy=0

y=1 ddc 6=0

20 \g2
a){ x“dy = y“dx

Bapmuanr 2:
1. Haiitu obmee pemenue auddepeHnnanbHbIX ypaBHEHUI:

a) 2xdx=3y’dy;

6) x:/9— y2dx— {4+ x? )y =0

2. Pemmts 3anauy Komu (HaiiTy 9actHOE penieHne auddepeHInanbHbIX YPaBHCHHN):

a)q 3x 2y

yax — (4+ xz)ln ydy =0
6)
y=1 npu x=2
Bapmuanr 3:
1. Haiitu oOmiee pemenue nuddepeHInalIbHbIX YpaBHEHHIH
a) x°dy—y%dx=0;
6) cosxcos ydx—sin xsin ydy =0;
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2. Pemmts 3agauy Komu (HaliTi yacTHOe pemieHne AudQepeHnnanbHbIX ypaBHEHUH ):

y = y
a) 2Vx
y=e’npu x=9

2 _ AX
5) y“dx=e*dy
y=Lleciu x=0

Bapuanr 4:
1. Haiitu oGmee pemenue qudepeHnaibHbpIX ypaBHeHUH]:

a) ¥ =x?y—x*;
6) sin®y-ctgxdx+cosx-tgydy=0;
2. Pemmrts 3amauy Kommw (HaiiTu yacTHOe pernienne quddepeHINaTbHbIX YPABHEHUH ):
2) { y/\/; =1+y°
vy=0 npu x=4
) {(1+ X)ydx + (L y)xdy =0

yv=1ecmu x=1

5.13.2. Bpemsi Ha BpInoJiHeHHe: 50 MuUH.
5.13.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLICHKH

HaumenoBanue 00beKTOB OcHoBHBIE IOKA3aTEJIH Ouenka
KOHTPOJISA M OLlCHKH OLICHKH pe3yJbTara
VY 2. YMeHne MpUMEHSTh pa3INdHbIe - Pemmenne 12 6ammoB
METO/BI ISl PEHICHUS] OOBIKHOBEHHBIX T pepeHInATEHBIX
T QepeHInaTBHBIX YPaBHEHUH U HX ypaBHEHUI MepBOro
CHCTEM

3a TpaBUIBHBIA OTBET HA BOIPOCHI WJIM BEPHOE pEIICHHE 3a0a4yu
BBICTABJIIECTCS IIOJIOKUTENbHAS OLIeHKa — | Gai.

3a HEmpaBWIBHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJa4yu
BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OasioB.

5.14. PacueTHoe 3a1aHue
5.14.1. TekcT 3apanus

Bapmuanr 1:
1.HaiiTi o6mmee pemenue quddepeHImansHoro ypapaenns: y’ = L
¥ =sinx;
2.Pemnts 3anauy Kommu: y(%J =, y/(%j =2

3. VYckopeHuwe Tena, JBMKYIIETOCS TMPSAMOJUHEWHO, W3MEHSETCS 10 3aKOHY
2
a(t)=12t-1 (yckopenue - m/c°, BpeMms - cex). HauanpHoe mosiokenue tena x(0)=0 wu

HavanbHast ckopocth  V(0) =10m/c¢ . HaiiTu 3akoH ABM)KEHHS Tena M MyTh, IPOUICHHBIN 3a 3
CEKYH/JIBI;

4. Haiiti obmmee muddepennpmansaoro ypasaenus: y' —2y' +5y =0.
y"' =10y’ +16y =0;

5 .Pemuts 3apauy Kommu: ,
y=4;y =26, npu x=0.

40



I / :
-8y +20y=0
6. Pemuts 3anauy Kommu: Y ) Y Y=5
y=2,y" =8 npu x=0.
Bapuanr 2:

1. HaiiTu o6uiee pemenue aupdepennuansaoro ypapaenns: " =x? +1

y" = 3cosx;

/
y(z) =5x,y' (7) =5.
3. U3 cemeiicTBa HHTETPATbHBIX KPUBBIX ypaBHEHHs )" = 12x? BBIICINTH Ty, KOTOPAs B

touke(1;1) umeeT KacaTeabHYIO C YTIOBBIM KO3(PGUIIMEHTOM, PaBHBIM 4;
4 Haiitu o6mee pemenue nuddepenmuansroro ypapaenns: Y —10y’ +9y =0,

2.Pemuts 3amauy Komu: {

// /
-4y -5y =0;
5.Pemuts 3agauy Komu: Y ) Y =5
y=3,y =9, npux=0.

y" —6y' +25y=0;

6. Pemuts 3amauy Komm: )
y=2;y' =10, npu x=0.

Bapuanr 3:
1. Haiiti o6uiee pemenue aupdepeHuansHoro ypapaerns: '’ =sin X +1.
I"_ 1
2.Pemts 3anauy Komm: 2\/;

2
Y =21y =2
3. U3 cemeiicTBa MHTErpalbHBIX KPHBBIX ypaBHeHHs )" =6(l—x) BBIACIUTH TY,

T
KoTopas B Touke (1; 5) umeeT kacarenpHYIO ¢ yrioM HakloHa K ocu OX, paBHBIM k

4 Haiitu o6mee pemenue auddepenmuansaoro ypapaenns: Yy’ —7y' +12y=0.

T+4y' —32y=0;
5.Pemmts 3anauy Komm: Y ) Y =5
y=8,y =4, npux=0.
i / )
+8y" +25y=0;
6.Pemmts 3agauy Komm: Y ; Y Y
y=5y =4, npu x=0.

Bapuanr 4:
1.Haiitu oOmiee pemenne nupdepeHInaibHOro ypaBHEeHHS:

Y =60x% —4x+2.
Y =513
y(1)=-2,45; y'(1)=2,25.
3. VYckopenue Tenma, MABWXKYIIETOCS MPSIMOJIMHEHHO, M3MEHIETCS 10 3aKOHY
a(t)=6t—4  (yckopenue - M, BpeMsi - cex). HaliTu 3akoH JABWIKEHUS Tela W MYTh,

2.Pemnts 3anauy Kommu: {

NPOWICHHBIN 32 SCEKYH/I; €ClIK uepe3 2 CeKyHIbI TI0CIie Havana ABmKeHust V=6m/c, S=5wu ;
4 Haiiti obmiee pemenue aupdepennuansroro ypapaenns: "’ —9y =0.
/" /
+3y" —10y =0;
5.Pemnts 3agauy Komm: Y , Y Y ’
y=2,y =-3,npu x=0.

1 / .
+4y" +20y =0;
6. Pemnts 3amauy Komm: Y } Y Y
y=3y =2, npu x=0.
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5.14.2. Bpems Ha BbinoJiHeHue: 80 MuH.
5.14.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

METO/IBI JJTsI PELICHYSI OOBIKHOBEHHBIX
nmud hepeHnnanbHBIX ypaBHEHUHA U X
CUCTEM

JudpepeHInATBEHBIX
YpPaBHEHUH NEPBOro U
BTOPOTO TOPsAKA

HauMenoBanue 00LEeKTOB OcHOBHBIE TOKA3aTeJIH Onenka
KOHTPOJISI U OLEHKH OLIEHKH pe3yJibTaTa
VY 2. YMeHHe IpUMEHSTh pa3iniHbIe - Pemenue 12 6annos

3a HpaBHHBHLIﬁ OTBCT Ha BOIIPOCHI

BBICTABJIACTCA IIOJIOKHUTCIIbBHAA OLICHKA — 1 6amn.
3a HeraBHHBHLIfI OTBCT HaA BOIIPOCHI HJIM HCBCPHOC PCHICHUC 3aldda4dU
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.15. YcrHBIM OTBET
5.15.1. Tekcr 3aganus

HJIK BCPHOC PCHICHUC 3adda4du

1. CdopmynupoBarh o0OmMEe TOJIOKEHUS MPH COCTABICHUU TU(PEepeHIIHATHLHOTO
YPaBHEHMS 10 YCIOBHUIO 33JJauu.
2. 3anmcats quddepeHnranbHOe ypaBHEHNE MTOKA3aTeIbHOTO POCTa U MOKA3aTeIbHOTO
yObIBaHHS M TMOJIy4UTh €ro pemieHue. IIpuBecTd npumepsl NPUKIAIHBIX 3ajad,

peiracMbIX C €TI0 IMOMOLIBIO.

3. CdopmynupoBarh 3amady O paJHOAaKTHUBHOM pacmaje,

muddepeHraIbHOe ypaBHEHHE.

4. CdhopmynupoBartb

3azaqgy
Qg depeHraIbHoe ypaBHEHHE TaApMOHUYECKUX KOJIeOaHHIA.

0 rapMOHHUYCCKUX

KOJIEOAHMSIX,

3anucarb AJId  HEC

3arucaTrb

5. CdopmynupoBaTh 3a7ady O HaJeHUM Tel B aTMOC(EpHON cpefe, 3amucaTh Uil Hee
g depeHraIbHOe ypaBHEHHE.

5.15.2. Bpems Ha BbInoJiHeHHe: 30 MUH.
5.15.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

MOJIEJIEN MTPOCTENIINX CUCTEM U
MIPOIECCOB B €CTECTBO3HAHUH U
TEXHHKE

€CTECTBO3HAHUH U TEXHUKE C
TIOMOIIIBIO

g hepeHInanbHBIX
YpaBHEHU I

HaumeHoBaHUE 00LEKTOB OcHOBHBIE IOKA3aTeJIH Onenka
KOHTPOJISI H OLEHKH OLICHKH pe3yJabTara
3 2. 3HaHne MaTeMaTHYECKUX - Onucanue npoueccoB B 5 0amIoB

3a mNOpaBUIBHBIA OTBET HA BOMPOCHI

BBICTABJISICTCS TIOJIOKHUTENIbHAS OlleHKa — 1 Oat.
3a HempaBWIbHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pEUICHUE 3aJa4yu
BBICTABJISIETCSI OTpUIIaTeNbHAs OolleHKa — () GasioB.

5.16. PacuerHoe 3aganue

5.16.1. TekcT 3apanusa
Bapmuanr 1:

1.Hanucarn ICPBLIC ITATH YJICHOB pAJad 110 3aJaHHOMY O6IJ_ICMy WICHY:

1 2"
- i6)a, ==
" 4n? +1 )a n!

2.Haiitu opmyny ob1ero uieHa psja:

a

n

WM BEpPHOE PEIICHUE 3aJlauu
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a)2+4+8+16+...;6)1+1+l+i+...

7 8 9 10
2 n+1
3.yCTaHOBI/ITB PaCXoJUMOCTD psaa z 2 4 C IOMOIIBIO CIACACTBUA U3 H€O6XOI[I/IMOFO
='2n +
n=1

MpU3HAKa.
4. Vcnonb3ys npusHak [Janambepa, uccienoBarh Ha CXOAUMOCTbD PS/I:
(=) 2n [s’e) 3I’l
a) E ;0) E .
n=1 n! n=1 2n
5.Ucnonw3ys npusHak JleiOHuIa, ncciaeaoBaTh Ha CXOAMMOCTD PSI;

a)1—1+l—i+...;6)1—1+i—i+...
3 9 27 5 25 125

Bapuanr 2:
1. Hanucats nepBbie MATH YICHOB psJia MO 33JaHHOMY O0ILEMY WICHY:

a)a, :2n_2+1; 0)a, -
n (n+1)-2"

2.Haiitu ¢hopMyiry o01ero wieHa psijia:

A-+—+—+—+...; 6)1+l+1+i+...
3 9 27

2.3n-1
3.YCTaHOBUTH PacXOJIUMOCTh psijia Z

C IOMOIIBIO CICACTBUA U3 H606XO,Z[I/IMOFO
~2n+1

IIpU3HAaKa.
4. Vcnonb3ys npusHak [lanamOepa, uccieoBaTh Ha CXOAUMOCTD P

a)i 3" 6)2.01 n
=n-2" 55"
5.Ucnonp3ys npusHak JleliOHuIa, nccie1oBaTh Ha CXOJUMOCTD PSiAL:

a) l—l+l—l+...; 0) l—l+l—1+...
2 3 4 2 4 8
Bapuanr 3:
1.Hanmucats nepBbie MATH YICHOB psJia MO 3aJaHHOMY O0IIEeMY WIEHY:
2n+1 n!
a)a, = , 0)a, =——.
3" n+1

< 2n 1 1 1 1

a ) LA Ol+———+———+
);( ) 3n—1 ) 20 3 4 9
Bapmuanr 4:
1.Hanmucats nepBbie MATH YICHOB psJia MO 3aJaHHOMY O0IIEeMY WIEHY:
1 n
a)an :—rHL’ 6)an :#.
(2n-1)-3 2"(n" +1)
2.Haiitu ¢popmyity obiiero uneHa psijia:
2 3 4
al+—=—+—=—+=+...;
3 5 7
0)5+25+125+...

C IIOMOIIBIO CICACTBHUA U3 HCO6XOJII/IMOI‘ (¢}

3.YCTaHOBUTH PacxoAUMOCTb psifa Z n
1 (n+1)

MpU3HAaKa.

4.Mcnonw3ys npusHak [Janmambepa, uccieioBaTh Ha CXOUMOCTh PSA:
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= N - n+1

a') —n? 6)2 n
n=1 7 n=1 2

5.Ucnonp3ys npusnak JlelibHuma, nccienoBaTh Ha CXOAUMOCTb P

2 1 2 3 4
a Dt 6) 14—
);( ) n*+2 ) 3 5 7

5.16.2. Bpemsi Ha BbInoJiHeHue: 60 MuH.
5.16.3. IlepeyeHb 00BEKTOB KOHTPOJISI M OLIEHKHU

HauMenoBanue 00LeKTOB OcHOBHBIE TOKA3aTeJIH Onenka
KOHTPOJISA U OLlCHKH OLICHKHU pe3yJbTara
V1 YMmenue pemaThb 3amaun | - MccaenoBanue psioB Ha 9 6amos

MaTeMaTUUECKOTO aHalin3a, JIMHCHHOHW | CXOOUMOCTh
anreOpsl ¥ aHATUTHIECKON TeOMETPHH

3a MpaBUIBHBI OTBET HA BONPOCHI WM BEPHOE PEIICHHE 3a]adu
BBICTABJIIETCS TIOJIOKUTENbHAS OlleHKa — 1 Gai.

3a HENpaBWIBHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PEIICHHUE 3aJadu
BBICTABJIIETCSL OTpULATENbHAs OlleHKa — 0 OaJsIoB.

5.17. PacueTrHoe 3a1anue

5.17.1. Tekcr 3aganust

1. B kopoOke Haxomarcs M+2 cuHHX, N+3 KpacHbIX M 2nN+1 3eleHbIX KapaHIalei.
OpnHOBpeMEHHO BbIHUMaOT M+3N+2 kapangameil. Hailtu BEeposSTHOCTH TOrO, YTO CpeAM HUX
Oyner m+1 cunux u N+1 kpacHbIX.

2. B nepBoii ypHe HaxoaaTcst M+2 mapoB 6e0ro u N M1apoB YEPHOr'o 1[BETa, BO BTOPO — M+N
Oemoro u M cuHero, B TpeTbeld — N+3 Oenoro u M+1 kpacHoro mBera. M3 mepBoii u BTopoi
YPHBI HayJady M3BJIECKAIOT 110 OJAHOMY LIapy M KiIaayT B Tperbro. [lociie aTtoro m3 Tperbei
BBIHUMAIOT OJMH 1ap. HaliT BEposSTHOCTH TOTO, UYTO OH OKaXKETCS OEIbIM.

m+n
3. BeposiTHOCTh ToONajgaHWs CTpelKa B MUIIEHb INPU OJHOM BBICTpeNle paBHA — .
m+n+2
[TpousBoautcs N+4 BeicTpena. HaliTu BepoOSTHOCTH TOTO, YTO OH MPOMAaxHETCs He OoJiee ABYX

pas.
4. Kaxnplii n3Ouparenp HE3aBUCHMO OT OCTalbHBIX M30MpaTened, oTHaéT CBOM Trosoc 3a
kauauaata A ¢ BepositHocthio 0,1(M+Nn) u 3a kanaumaara B — ¢ BepositHocthio 1-0,1(m+n).
OLeHUTh BEPOSITHOCTH TOTO, YTO B PE3YJIbTATE TOJIOCOBAHUS Ha m3OupaTenbHoM ydactke (5000
u30upareseil) OuH U3

KaHJMJIaTOB OTIEPEIUT JPYToro:

a) poBHO Ha 1900 rosnocos

6) e menee yem Ha 1900 romocoB

Tabnuna 1 (Be1OOp mapameTpa 1)
A 0 1 2 3 4 5 6 7
m 1 2 3 4 5 1 2 3 4 5

(e}
©

Tabnuma 2 (BEIOOP mapaMeTpa 7 )
0 1 2 3 4 5 6 7 8 9
n 3 5 4 2 1 5 4 1 3 2
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5.17.2. Bpemsi Ha BbInoJiHeHue: 60 MuH.
5.17.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HauMenoBanue 00LEeKTOB OcHOBHBIE TOKA3aTeJIH Onenka
KOHTPOJISAA M OLlEHKH OLIEHKHM pe3yJibTaTra
v 1L YmMenue pewars 3amauu | - OnpenencHue BEPOSTHOCTH 5 6ayoB
KOM6I/IHaTOpI/IKI/I " TCOPUHU BEPOATHOCTH, CO6I>ITI/I$I
MaTeMaTU4YECKOU CTaTUCTHUKH,
JMHEHHOHN anreOpsl

3a HpaBI/IHBHHﬁ OTBCT Ha BOIIPOCHI HIIK BCPHOC PCIHICHHUC 3adddu
BBICTABJIACTCA IIOJIOKHUTCIIbBHAA OLICHKA — 1 6amn.

3a HeraBHHBHBIfI OTBCT HaA BOIIPOCHI HJIM HCBCPHOC PCHICHUC 3aldda4dU
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.18. PacueTrHoe 3a1anue

5.18.1. Tekcr 3aganust

1. Ciiyuaitnas BenmnunHa X paBHA YHCITY MOSBICHUN «repOa» B cepun U3 N+3 OpocaHUil MOHETHI.
Haiitu 3akoH pacnpenesneHus U QyHKIHIO pacipeaeneHus F(X) 3Toit ciy4ailHO# BEeTMYHHBL,
BBIYHCIIUTH e¢ MaTeMarndeckoe oxunanue MX u nucnepcuto DX; mocrpouts rpaduk F(X).

2. 3aKOH pacIipeleIeHus TUCKPETHOM CiTydaifHON BeJIMYMHBI X UMEET BHL:

Xi -2 -1 0 m m-+n
Pi 0,2 0,1 0,2 Pa Ps

Haiitu BeposTHOCTH Ps, Ps, U gucnepcuto DX, ecniu maremarudeckoe oxuganue MX=-

0,5+0,5m+0,1n.
3. IlmoTHOCTH pacrpeneneHus HeMpepPHIBHOW CITydaifHON BETMYUHBI X UMEET BU/I:
0 npu —o< X <m,
f(x)=<a-(x—m)/n npu m< X <m+n,
0 npu M+n< X <+

Haiitu:
a) mapamerTp a,
6) dynkimio pacnpenenenns F(X);
B) BEPOSTHOCTH MMOMAAHUS CITy4aifHOH BennunHbl X B HHTEpBaJ

n
(m+§,m+n+1j;

r) MmaremaTuueckoe oxuganue MX u gucnepcuro DX.
[ToctpouTts rpaduk pynkunii f (X) u F(X).
Tabnuua 1 (Be1OOp mapameTpa m)
A 0 1 2 3 4 5 6 7
m 1 2 3 4 5 1 2 3 4 5

(ee]
©

Ta6muia 2 (Be100Op mapamerpa 7 )
B 0 1 2 3 4 5 6 7 8 9
n 3 5 4 2 1 5 4 1 3 2

5.17.2. Bpemsi Ha BbInoJIHeHHe: 60 MUH.

5.17.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH
\ HaumeHoBaHue 00beKTOB \ OcHoBHbBIE OKa3aTeIn \ Ounenka \
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KOHTPOJISA M OLlEHKH OlIeHKH pe3yJbTaTa

vy 1. YMeHue permarb 3amaqu | - [loctpoeHne 3aKoHa 9 6amioB
KOMOWHATOPUKH U TCOPUH BEPOATHOCTH, | PACIPEICIICHUS CITydaitHON
MaTeMaTHYECKOM CTaTHCTUKY, | BEJIMYUHBI

JTIMHEHHOHN areOphl

3a mpaBUJIBHBI OTBET HA BONPOCHI MM BEPHOE pEIICHHE 3aJa4u

BBICTABJIAACTCA ITIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HeNpaBWIbHBIA OTBET HAa BONPOCHI WJIM HEBEPHOE pEIICHHUE 3aJauu

BBICTAaBJISIETCSL OTpULIATENbHAsA olleHKa — 0 OasIoB.
Bonpocs! 1udpepeHIUPOBAHHOIO 3a4eTa

1.

2
3.
4.
5

o

14.

15.
16.

17.

18.

19.
20.

21.
22.
23.

24.
25.

Marpuisl, 1€CTBUS HAJ MAaTPULIAMH.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsakoB. [IpaBuiio TpeyroabHUKOB.

Onpenenurenu n-ro nopsaka. Teopema Jlamnaca.

OO6patHas MaTtpuia. AJITOPUTM HaXOXKICHHS 0OpaTHOM MaTPHIIbI.

Panr matpuiipl. AJIrOpUTM BBIYUCIICHHUS paHra MaTPUIBl C MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHUIA.

Cuctema nuHEHHBIX ypaBHeHMH. Merton oOpatHoit matpuinbl. Popmysnsl Kpamepa.
Meron I'aycca.

BexkTopsl u onepanuu HaJl HUMHU.

[Ipoekuus BEKTOpa Ha OCh U €€ CBOMCTBA.

JekapToBa npsiMOyroJibHast cucrema koopauHar. [lonsipHas cucrtema KOOpIMHAT.

. CkayisipHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BEIEHUS BEKTOPOB.
. IIpenen pynkunu B Touke. OCHOBHbBIE TEOPEMBI O IIpeIEax.
.Ilpenen ¢yHkuuMu npu X, crpemsiieMcs K OECKOHEUHOCTH. 3ameuaTelbHble MpPEebl.

Yucio e.

. HenpepbIBHOCTH (DyHKIIMK B TOUYKE U HA MPOMEKYTKE. Touka HEMPEPHIBHOCTH (PYHKIIHH.

Touka paspeiBa ¢pyHkuuu. CBOHCTBa HepephIBHBIX (QyHKIUH. [Ipupamienne aprymeHTa.
[Tpupamenue pyHKIuU.

[TpousBognas  ¢yukuuu. Huddepenunan QyHkuuu. ['eomeTpuyeckuil  cMbICH
IIPOU3BOAHON. MeXaHUYECKUN CMBICII IIPOU3BOIHOM.

Tabnuna npousBoanbIX. [lonstue cnoxHol pynkuuu. [Ipon3BoaHas cioXKHON QYHKINH.
Cxema wuccnenoBanust ¢yHkuuu. OO6nacte onpeneneHus QYHKIUH. MHOXECTBO
3HaueHul (yHKuuu. YetHocTh M HedueTHOCTh QyHKIMH. Hymn dynkuuu. I[Ipomexyrku
3HaKonocTossHCcTBAa  (yHKiMHM. Bo3pacranme u  yObiBaHMe (QYHKIMH, IPaBUIIO
HAXO0XJ/IEHHS MPOMEXYTKOB MOHOTOHHOCTH. TOYKM 3KCTpeMyma (QYHKIHMH, HPaBHIO
HaXO0XXJICHUS HKCTPEMYMOB (DYHKITUH.

IIpon3BogHbple BBICIIMX NOPAAKOB. DHU3NYECKHHA CMBICT BTOPOM ITPOU3BOIHOM.
HccnenoBanue GyHKIMU C TOMOLIbIO BTOPOI MPOU3BOAHOM.

[lepBooOpasnasa. Heomnpenenenusiii uHTerpan. OCHOBHBIE CBOMCTBA HEONPEAEIEHHOIO
MHTETpaa.

Tabnuna Heonpe1eIeHHbIX HHTETPaJIOB.

Mertoabl MHTErPUPOBAHUSA: METO, HEIIOCPEACTBEHHOTO UHTETPUPOBAHUS; METO 3aMEHBI
MEePEMEHHOI (METO/1 MOJICTAHOBKH ); METOJ MHTEIPUPOBAHUS 10 YaCTSIM.

Omnpenenennbiii uHTerpai. Ilonsatue wuHTErpanbHON cymMMbl. JlOCTaTO4HOE YCIOBUE
CYIIECTBOBAHMSI ONPE/IETICHHOI0 HHTErpasia (MHTErpUpyeMOCTH (PYHKIINN).

OcHOBHBIE ~ CBOMCTBAa  ONPENECIEHHOTO  HHTErpana. ['€oMETpUYEeCKMH  CMBICIH
OIPEIEIEHHOT0 HHTErpaa.

MeToap! BBIYMCIICHHUS OTIpeieIeHHbIX nHTerpanos. @opmyia HeroTona-Jleiionuna.
['eomeTpuyeckue 1 pu3nUecKre MPUIOKEHHS ONPEIETICHHOI0 HHTErpaa.

@YHKIMY HECKOJIBKUX NIEPEMEHHBIX. YacTHBIE TPOU3BOHBIE.
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26.

27.
28.
29.
30.
31.
32.
33.

34.
35.

[Tonsatue  muddepennmanbHoro  ypaBHeHus. OOmee W YacTHOE — pelICHHE
nuddepernuanbHOro ypaBHeHus. HTerpanbapie KpuBble. 3amada Komm.

3anaun, npuBoAIKe K AU HepeHInalIbHBIM yPaBHEHHUSM.

Metonsl pemienust AuddepeHnnaibHbIX YpaBHEHHH.

[Tonsitue uncioBoro psaaa. CXoAUMOCTb U paCXOAUMOCTb YHCIIOBBIX PSI0B.
HeobOxomumeriil mpuzHak cxonumoctu psaaa. [Ipusnak cpaBuenus. [Ipusnak JlamamGepa.
[TonsiTue 3Hakouepenyromerocs psaa. [Ipusnak cxogumoctu JleloHuna.

AGCOIOTHAS U YCIOBHAsI CXOUMOCTb 3HAKOIIEPEMEHHOTO PAJIa.

OynkuuoHanbHble paabsl. CreneHHble psabl. OOIacTh CXOIUMOCTH CTETIEHHOTO psifa.
Paznoxenune anemMeHTapHbIX GYHKIUH B psg MakiopeHa.

OmnpeneneHue BEPOSTHOCTH COOBITUS. TE€OpEeMbI CII0KEHHS, YMHOKEHHS COOBITHH.
CnyvaiiHas  BenuuuHa. JlUCKpeTHass W HENpepbIBHAs  CcllydyallHas  BEJIMYMHA.
Marematuueckoe oxunanue. CpenHee KBaJlpaTUHUHOE OTKIOHEHUE.

3apanus nuddepeHUpPOBaHHOIO 3a4eTa

1.
2.

10.
11.

12.
13.

14.

15.

16.
17.
18.

. 7\
Berancnuts npenen lim [1+ 3—) .
X

X—0

Bprunciuts npeaenst:

. B —x*+1 x+ 2X X2 —4
a)hm-——jr——— 0) lim ; B) lim
x—o  2XT 4+ X xow Y2 Xm0 X3 +2x
|n17x
Brruucnuts nipenen lim ——.
x>0 sin 5x
. sin5x
Brruucnuts nipenen lim
x-0  3x
3x2 +x
Brruucnuts nipenen lim ———
x>0 X% —2X

. X?>-10x+16
Breruucnuts npenen im—————
Xx—>8 X—8

S5X
Uccnenosars ¢pyuakmuo f(X) = 6 Ha HEeTIPePhIBHOCTH B TOUKE X, =6.

UccnenoBats pynkimio f (X) =3x? —x* 1 mocTpouts ee rpaduxk.
BbraucnuTh 3HaU€HUE TPOU3BOTHON CIEIYIOMUX (PYHKIIHHI B TOUKE X, =4:

a) f(X)=8x*—Inx;06) f(x)=x>+5x.

Haiitu nponsBoanyto GpyHKkuuu y = (X4 —5x° + X)7 .
11x -8
2x+4

2x°-8

Haiitu nponsBoanyto pyHkuuu Yy =

Haiitu npousBonnyto pyHkimu Yy =€
Haiitn nponsBoaHyto pyHkmu y = In (8X4 —3x%+ 2).
4-x° +x*—2x

Halitn HeonpeneneHHbIil HHTETpal I dx
X

. . o 2 %
Haiitn HeonpeIeeHHbIA HHTETPA METOIOM 3aMEHBI IEPEMEHHOM IX " dx.

4
HaiiTi HeonpeieneHHbIil UHTErpaj METOA0M 3aMEHbI IEPEMEHHON _[ (6x +11) dx.
Haiitu HeonpeieieHHBIN HHTETPall METOJIOM 3aMEHbBI TIEPEMEHHOMN _[ cos(6x —1)dx.

Halitn HeonpeneneHHbI NHTETPajl METOIOM 3aMEHBbI TIEPEMEHHOMN j sin® x - cos xdx.
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3
19. BBIYKCIIUTD ONpPEAEICHHBIN HHTErPal I(5X +1)dx.
0

1
20. Bel4ucauTh onpeaeaeHHbli HHTErpal J.(X —5)xdx.
0

22x3 +x*
21. BEIYHCIUTD ONpeIeICHHBIN HHTETPajl I—Z dx
0 X
22. CKOpOCTb JIBUKEHHs TOUKM M3MEHSeTCs 110 3aKoHy V =5t + 4t +2 (m/c). Haiitu myTs S,
PO ICHHBIN TOUKOMU 3a 4 C OT Hayaia JIBU>KCHHUSL.
23. Boiuncnuth 00beM Telna, MOJIYyYeHHOTO OT BpalleHHs! (PUrypbl, OTpaHUYEHHOMN JTMHUSMU

y=x?, y=0, x=1, x=3, Bokpyr ocu OX.
24. BuIYMCIIATE TIOMAb (GUIypBl, OrpaHMIeHHON MAanaMu Y =X*, y=0, x=1, x=2.
25. Petuts nuddepennunansroe ypasaenune Yy —9y' +20y =0.
26. Peruth 3anauy Komm: y' =6x> +4x, y(1)=9.
27. Pemnth nuddepennunanpHoe ypaBHenue Y =11x.

IIkaJsia oueHku 00pa3oBaTeIbHBIX JOCTUKEHUI

[IpoteHT pe3ynbTaTUBHOCTH (TTPaBUIIBHBIX Ouenka ypoBHs TOJTOTOBKH
OTBETOB) Oau1 (OTMETKa) BepOasIbHBIIM aHaAJIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIIO
70 =79 3 VIOBJIETBOPUTEITHHO
meHee 70 2 HEYIOBJIETBOPUTEILHO
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