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Conep:xanmue:

[lenb 0CBOCHMS TUCLUIUIAHBL
[lepedeHp uIaHUPYEMBIX PE3yIbTaTOB 00yUEHUS 10 TUCIMILIMHE,
COOTHECEHHBIX C IJITAHUPYEMBIMHU pe3yJIbTaTaMH OCBOCHHS 00pa30BaTEIbHON
IIPOrpaMMbI
Mecto nucuumiunel B ctpykrype OIIOII cnenmanutera
OObeM TUCHMIUIMHBI B 3aYETHBIX €IMHUIIAX C yKa3aHHEM KOJIMYeCTBa aKajie-
MHUYECKHX, BBIJICJIEHHBIX Ha KOHTAKTHYIO pa0oTy 00y4aroluxcs ¢ penoiaBa-
TesneM (1o TUnaM y4eOHbBIX 3aHATHI) M Ha CAaMOCTOSTENIbHYI0 paboTy 00yyda-
IOIUXCSA
CopepxaHue JUCIUILINHBL, CTPYKTYPHUPOBAHHOE 10 pa3ziesiaM C yKa3aHHUEM
OTBEJICHHOI'0 Ha HUX KOJMUYECTBA aKaJJIeMMUYECKUX YaCOB U TUIIOB y4eOHBIX 3a-
HATUI
Paznenbl qUCHUIUIMHEL U TPYIOEMKOCTb IO THUIAM y4EOHBIX 3aHATHH U pabOThI
oOydJaromuxcsi (B akaJeMUYeCKIX 9acax)
Ounas ¢popma o0ydeHus
3aouHas popma 0OydeHust
Conepxanue JUCHMILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3ienam
CopepxaHue JEKIMOHHBIX 3aHATUN
Coneprxanue 1a00paTOPHBIX 3aHATHHA
CopepxaHue MpaKTUUECKUX 3aHATUN
[Tepedyens yueOHO-METOINYECKOTO 00ECTICUCHHSI 111 CAMOCTOSITEIIbHON pabo-
ThI 00YYaIOMIKXCS IO JUCIUTUIMHE
TeMbI KOHTPOJIBHBIX PaOOT
TeMmbl KypcOBBIX TPOEKTOB/KYPCOBBIX pabOT
MeTtoauueckue ykasaHust JUisl 00y4aronuxcsi 0 OCBOCHUIO TUCIHUIUIMHBL
OO6pa3oBarenbHble TEXHOJIOTUH
VY4eOHO-MeToIn4YecKoe 1 MHPOPMALMOHHOE 00ecTieueHIe TUCIUTUIAHBL
[lepeueHb OCHOBHOM U JOMOJHUTEIHHON YUEeOHOM IUTEPaTypbl, HEOOXOAUMOMN
JUISL OCBOCHUSI TUCLIUTINHBI
IlepeyeHb HEOOXOAUMOTO JIMLEH3MOHHOTO U CBOOOHO pacIpOCTPAHIEMOTO
IIPOrpPaMMHOT0 OOECTIeUeHus], B TOM YHCJI€ U OTEUECTBEHHOTO MPOU3BO/ICTBA,
HCMOJIb3YEMOT0 IIPU OCYILECTBIEHUH 00pa30BaTeIbHOIO MpoLecca Mo JUCLH-
IUTMHE
ITepeyeHb cOBpeMEHHBIX MPO(ECCHOHANBHBIX 0a3 JTaHHBIX U UH(OPMAIIMOHHO-
CIPAaBOYHBIX CUCTEM, IOCTYITHBIX IIPU OCBOCHUHU AUCLUIIINHBI
Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM /ISl OCYIIECTBIIE-
HUS 00pa30BaTEIBHOTO MPOLIECcCa MO JUCIUTUINHE
OcobeHHoCTH OpraHu3ay 00yueHus 10 JUCUUIUIMHE AJ1s1 MHBAJIHUJIOB U JINLL
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
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1. Ilejab 0CBOEHUS AMCHUTIUHBI

Llenbro OCBOCHHMS IUCIMIUIMHBL «MaTeMaTHka» sBiseTcs (GOPMHUPOBAHHE KOMIIETECHIINI
00yJaromerocst B COOTBETCTBHH C TpeboBaHMssME DenepantbHOro rocy1apcTBEHHOr0 00pa3oBa-
TEJIFHOTO CTaHapTa BBICIIEro 00pa3oBaHMs 10 crieruanbHocTH «[IpukianHas reone3us».

2. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs MO JUCIUIJIMHE, COOTHECEHHBIX
¢ IJIAHUPYEMbIMH pe3yJIbTATAMH O0CBOEHHS 00pa30BaTe/IbHOI NPOrpaMMbl

B pesynbpTare OCBOCHHS TUCHUIUIMHBI OOYYAIOUIMICS TOJDKEH OBIIAJICTH CIICTYFOIIUMU
KOMITCTCHIIUSIMU:

YK - 10 - cnocoben npunumams 060CHO8AHHBIE IKOHOMUYECKUE PEULEHUS 8 PA3TUUHBIX 00-
JIACMAX HCUZHEOeAMEeNbHOCU

[IK — 8 - romosnocmvlo K paspabomke aneopummos, NpOSPAMM U MemOOUK peuleHull
UHMICEHEPHO-2e00e3U1eCKUX 3a0ay U GladeHueM Memooamu Mamemamuyeckou oopabomxku pe-
3YIbMAMOE NONEBbIX 2e00e3UYECKUX UBMEPEHULl, ACMPOHOMUYECKUX HAOIIOOEHUl, pasumempu-
YecKux onpeoenenull npu NPOeKMupOBaHUU, CMpoumenrbcmee U IKCHIYAMayuy 30aHUtl U UHdxce-
HEPHBIX COOPYIHCEHUIL.

B pesynbraTte OCBOCHUS AWCIMIUIMHBL, OOYYarOUIUICS JOJKEH OBJIAJETh CIICAYIONMMU
pesyabraTaMy 00y4eHHs IO JUCLUIUINHE:

3HATh: HOPMbI (PUHAHCOBOTO U TEXHHMYECKOTO 00ECIICUeHH S UCTIOJIHUTEIICH WH)KEHEPHO-
reoqesnueckux padot (YK-10.1).

yMeTh: 00eCTieYrBaTh UCIIOJHUTEICH MaTEPUATbHO-TEXHHUECKUMH U (PMHAHCOBBIMHU CPEJICTBAMHU
ucxons u3 pu3uKo-reorpadUIeCKuX ¥ SKOHOMUICCKUX yCIIOBHi paiioHa padot (YK-10.2).

BJIaJIeTh HABBIKAMM: METOJIaMU KOHTPOJISI Ka4ecTBa PE3yJIbTaTOB MPO(PECCHOHATLHON JIeSTeb-
Hoctu (YK-10.3);

3HaTh: [lepcrieKTUBHBIE CPENICTBA, METO/BI U MPOTrpaMMHOE oOecrieueHue NMPOU3BOJICTBA U 00pa-
OOTKH MaTepHaiOB MH)KEHEPHO-Teoe3nueckux m3bickanmii (ITK — 8.1).

yMeThb: Vcronb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH JIJISl aHANIN3a TAaHHBIX, XPAHSIIUXCS B TOCY-
JTapCTBEHHBIX HH()OPMAITMOHHBIX CUCTEMaX 00ECIIeUCHUS TPaJOCTPOUTEIHLHOM U HHOM JIesATeb-
noctH (ITIK — 8.2).

BJIaJIeTh HABBIKAMH: COBPEMEHHBIMU KOMITBIOTEPHBIMU TEXHOJOTHSMU IUIAHUPOBAHHS U BBI-
MOJTHEHUS UHXeHepHo-Teoae3ndeckux n3bickanuit (IIK — 8.3).

3.  Mecro gucuuminnsel B cTpyktrype OIIOII cnennannrera

Hucuunnuna b1.5.06 «Marematuka» peanusyerca B pamkax bioka 1 «/lucuuminnsl
(Momynu)», obs3aTenbHas yacTh. JlucrumuimHa Oa3upyeTcss Ha 3HAHUSX, MOJYYCHHBIX B
pamMKax HM3y4deHHUs CIEAYIOIUX IUCUUIUIMH: «AnreOpa», «l'eomeTpusd», U3ydaemblX B
CpEIIHEH IIKOJIE.



4. O0beM TUCHMIUIMHBI B 3a4€THBIX €IUHHUIAX € YKA3aHMEM KOJIUYeCTBA aKa-
AeMUYECKHX YACOB, BbIIeJEHHBbIX HA KOHTAKTHYIO Pa0oTy 00y4yalouiuxcs ¢ npemnojaBare-

JieM (10 TMNaM Yy4eOHbIX 3aHATHIH) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4aromuxcst

®opma o0yueHHst

Ounas

3aounas

1

2

3

TpyaoeMKoCTb B 32a4€THBIX
eTUHNIAX:

1 cemectp — 4 3.e.;
2 cemectp — 3 3.e;
3 cemectp — 3 3.e.
4 cemectp —4 3.c.
Bcero - 14 3.e.

1 cemectp - 43.e.;
2 cemecTp - 2 3.e.;
3 cemectp - 43.e.;
4 cemecTp - 43.e.;
Bcero - 14 3.e.

Jlexumu (JT)

1 cemectp — 34 yacos;
2 cemectp —18 yacos;
3 cemectp — 34 gacoB.
4 cemectp — 34 yacos.
Bcero - 96 yacos

1 cemectp — 12 yacos;
2 cemectp — 4 yaca;

3 cemectp — 4 4aca;
4 cemectp — 6 ydaca.
Bcero -20 yacos

JlaGopatopusie 3arsaTus (JI3)

He npeodycMompenbl;

2 cemectp — 34 yacos;

3 cemecTp — 18 vacos.

4 cemecTp — yueOHBIM ILIa-
HOM HE MPEIyCMOTpPEHBI.
Bcero - 48 yaca

1 cemecTp — yuebHbIM naaHOM

1 cemectp — 6 yaca;

2 ceMecTp — yueOHbIM Nid-
HOM He npedyCMOmpeHbl;

3 cemectp — 4 yaca;

4 cemecTp — 2 yaca;
Bcero - 10 yacos

[paxTnueckne 3ausatus (I13)

1 cemecTp — 34 4acos;
2 cemectp — 34 4acos;
3 cemectp — 16 yacos.
4 cemectp — 34 yacos.
Bcero — 112 yacos

1 cemectp — 12 4aca;
2 cemecTp — 6 4acoB;
3 cemectp — 8 yaca;

4 cemectp — 10 yacos.
Bcero - 20 yacos

CamocrositensHas padora (CP)

1 cemectp — 76 vaca;
2 cemectp — 22 yaca;
3 cemectp — 40 vacos.
4 cemectp — 76 yaca.
Bcero - 248 yaca

1 cemectp — 114 yacos;
2 cemectp — 62 gaca;

3 cemectp —128 vaca;

4 cemectp — 126 vacos.
Bcero - 454 yacos

DopmMa TeKyIIero KOHTPOJIst:

KontponsHas padota Nel cemectp — 1 cemectp — 1
KontponbsHas pabota Ne2 ceMmecTp — 2 cemectp — 2
KonTponbHas pabora Ne3 cemectp — 3 cemectp — 3
Konrposnpras pabora Ned cemectp —4 cemecTp — 4

dDopMa NPOMEKYTOYHOM aTTECT

Y1070

3auer cemectp — 2,3 cemectp — 1,3
OK3aMeHbl cemectp — 1,4 cemectp — 2,4
3aueT ¢ OLleHKOH He npenycMoTpeHbI He mpenycMoTpeHbL
Kypcosas pabora He npegycmotpenst He npegycMotpens!

KypcoBoii npoekT

He npenycMoTpeHnbl

He npenycMoTpeHbl




5. Conep:xaHue TUCHHUIJIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jejiaM ¢ YKa3aHHEM OTBEJEeHHOr0 HA HUX KOJHYeCTBA aKaJeMuye-
CKHX YaCOB M TUIIOB Y4eOHbIX 3aHATHI

5.1. Pa3genbl AMCHUIIMHBI H TPYA0EMKOCTD 110 THIIAM Y4eOHBIX 3aHATHH U padoThl 00yyaromuxcs (B aKkageMHYeCKHX 4acax)

5.1.1 Ounas ¢popma o0y4eHus

8 Pacnpenesienne Tpya0eMKOCTH pa3jiena (B 4acax) dopma TeKylero
e Paznen nucuMImuidHbI. g e e 10 THIIAM Y4eOHbIX 3aHATHH U PadoThI KOHTPOJISI ¥ IPO-
I /;1 (no cemecmpam) : = § o0yyawmmxcst MEeKYTOYHOH aTTe-
5 3 8 KOHTAKTHas CP cTanumn
2 JI JI3 mn3
1 2 3 4 5 6 7 8 9
1. Pazpgen 1. JIuneiinast u BeKTOpHast 7 1 17 i 17 38 K/pa6. Nel
anrcopa DK3aMeH
2. Paznen 2. Ananutuueckas reo- 7 1 17 i 17 38
METpPHUsI
3. Paznen 3. luddepennmansaoe
VICYHCIICHUE >4 2 ? 17 17 i K/pa6. Ne2
4. Paznen 4. MnTerpanbHoe ucyuc- 54 ) 9 17 17 1 3auer
JICHUE
Pa3nen 5. Kparnble unrerpan 54 3 17 9 8 20
5. - )i : paTHbIE UHTETPAJIBI K/paG. Ne3
6. aznen 6. ludbdepennnanbubie 54 3 17 9 ] 20 3aveT
ypaBHEHUs
7. Pasznen 7. Panel 144 4 34 i 34 76 K/pa6. Ned
DK3aMeH
Hroro: 504 120 52 118 214




5.1.2. 3aouynas ¢popma o0ydeHHUs

@ Pacnpenesienne TpynoeMKocT pasjaesa (B ya-
e = a N ®opma TeKyLIero
Pa3nen IUCHUNIUHBI. Q9 = €ax) Mo TUNaM y4yeOHbIX 3aHATHH H padoThI
Ne g 5 3} KOHTPOJISA M IIPOMe-
n/m (no cemecmpam) o § = 0byHaKmHXCH JKYTOYHOM aTTecTa-
5 = 8 KOHTAKTHAasI CP -
2 = a 3 3 "
1 2 3 4 5 6 7 8 9
1. | Pazgen 1. Jluneiinast u BeKTOpHAast
anredpa 72 1 6 3 6 37 K/pab. Nel
2. Paznen 2. AHammTHueckas reo- 7 6 3 6 57 OKk3amMeH
METPUS
3. | Pazmen 3. Juddepennuansroe 36 ) i 3 31
HCYHCJICHHE K/pab. Ne2
4 Pazgen 4. UaTerpaibHOe MCUHC- 2 3auer
: ' P 36 2 - 3 31
JICHUE
Pasnen 5. Kpatubie unterpaisl 2 2 2 4 4
. P a ; P P ! 3 6 K/pab. Ne3
6. aznen 6. luddepeHnmansHbie 7 ) ) 4 64 3aver
ypaBHEHHS
7| Pasaen 7. Pamsi 144 4 6 2 10 126 K/pad. Ned
DK3aMeH
HTtoro: 504 20 10 20 454




5.2.

CoaeprxaHue TUCHHUILVINHBI, CTPYKTYPHMPOBAHHOE 110 pa3/iesiaM

5.2.1. ConepxaHue JeKIIUOHHBIX 3aHATHI

HaumenoBanue pas-
JcjIa JUCIHUITIINHBI

Conepxanue

2

3

Pasnen 1. Jluneiinag
U BEKTOpHas anreo-

pa

3HaTh TEXHUYECKOE (KOMITBIOTEPHI, IPOrPAMMHbIE KOMILJICKCHI)
oOecrieueHue UCIIOJIHUTENIEH NHKEHEPHO-TE0Ie3NYECKUX padoT U
METO/Ibl TEOPUU MaTpHILl (JIMHEHHOM! anreOphl) UCIOIb3yEMBbIE B Ie0-
MC3NYCCKUX MMPOCKTUPOBOYHLBIX IMAKETaxX pa60T.

Martpurpl. YMHOXKEHHE MAaTPUIl. MUHOPHI B alreOpandecKue JTOIOTHE-
Hus. Panr matpunsl. BextopHoe npoctpanctBo. basuc. O6parHas mat-
puiia

Pa3zgen 2. Anamutu-
gecKas TeOMETPHS

3HaTh MaTeMaTHYEeCKHE MaKeThl KaK MEpPCHEKTHBHBIC CPEACTBA U Iep-
CIIEKTHBHBIC MPOTPaMMHBIE 0OecrieueHrss 00pabOTKH TeOMETPUHU WHKe-
HEPHO-T€0JIe3UYECKUX U3bICKaHUN.

CkansipHOe, BEKTOPHOE ¥ CMEIIaHHOE MPOU3BeIeHUue BeKTOPOB. [1osip-
Hasl cucTeMa KoopauHaT. [II0cKkocTh U mpsiMasi B TpocTpaHcTBe. Ilo-
BEPXHOCTH M KPUBBIE BTOPOTO Mopsiika. MeTos ceueHHH.

Pazgen 3. Hudde-

3HaTh TEXHUYECKOE (KOMIIBIOTEPHI, MPOTPAMMHBIE KOMILJIEKCHI)

pEHINAAIBEHOE UC- | obecrieueHue HCIIOMHUTENENH MH)KXEHEPHO-Te0Ie3UUeCKuX padoT U
MCIICHNC MeTobl T epeHIHaTbHOTO HCYUCICHUS UCTIONb3YEMbIE B T€0-
JIE3NYECKUX ITPOCKTUPOBOYHBIX ITAKETaX.
[IpousBomnas. IlpousBoaHbIe CIOXHOW, OOpaTHOH, MapaMeTPHUECKOU
Gynkuuit. [IpousBoaHble BBICIIMX HOPSIKOB. DKCTpeMyMbl. DyHKINU He-
CKOJIbKUX NIEPEMEHHBIX.
Pazmen 4. Wure- 3HaTh MaTeMaTHYECKUE IAKETHI KAK EPCIIEKTHUBHBIE CPEACTBA U
rpalbHOE HUCYHUCIE- [IEPCIEKTHBHBIE IPOTPaMMHbIE 0OecTieueHns 00pabOTKH MHIKEHEPHO-
HHE reoJe3MYEeCKUX M3bICKaHHUH C MOMOIIBIO HHTErPAIbHOTO NCYHUCIICHHUS.

[epBooOpazHas. Heonpenenennsiii naTerpai. MHTErpUpOoBaHue IO
gacTsiM. OmpeneneHHslil uaTerpan Pumana. CoiicTBa onpeeneHHOro
unTerpana. [lnomanp miockux Guryp B eKapTOBOH 1 TOJISPHOI cUCTEMax
koopauHaT. OO0beM Ten BpanieHus. JirHa KpHUBOH B OJSIPHOM cUCTEME
KOOP/JMHAT.

Paznen 5. Kparnsie
HUHTETPaJIbl

3HaTh TEXHUYECKOE (KOMITBIOTEPHI, IPOrpaMMHbIE KOMILIEKCHI) obecrie-
YEeHUE UCIIOJHUTENICH NHKEHEPHO-TEOAe3HYECKUX paOOT U METOBI TEO-
PUU KPaTHOTO MHTETPUPOBAHUSA HCIIOJIb3YEMBIE B T€OAC3UYECKUX IIPO-
E€KTUPOBOYHBIX ITAKETAX.

JIBOifHO# MHTETpal, CBOWCTBA M TeOMETpUIecKuii cMbici. O0nacTs MH-
TErpUPOBaHUA. AJTOPUTM PAaCcCTAHOBKH IIPEACIOB WHTETPHUPOBAHUS.
JIBoiiHOI1 MHTETpasl B 1EKapTOBBIX M MOJIAPHBIX KoopauHaTax. Ompene-
mutens Slkobu. Haxoxnenue miomanu U 00béMa. MexaHUYeCKHe TpH-
JIOKEHHSI IBOMHOTO MHTErpaia.

Pazgen 6. Hudde-
pEHIMATBHBIC YpaB-
HEHHUS

3HaTh MaTeMaTHYECKHE IMAaKeThl KaK MEepPCIEKTUBHBIC CPENCTBA U TIEep-
CIICKTUBHBIC TPOTPaMMHBIC oOOecreueHuss 00pabOTKU  MHKCHEPHO-
reoIe3NYeCKUX HM3BICKaHWH ¢ moMoInibio nuddepeHnraIbHbIX ypaBHe-
HUH.




Jubdepeninpanbaple ypaBHEHHS TIEPBOTO TOPSAAKA M BBICIINX IOPSII-
koB. JIuHelinbie quddepeHnnanpHbple ypaBHEHUS! BTOPOTO MOPS/IKA U n-
ro TOpAKa ¢ MOCTOSHHBIMU Kod¢p¢unmeHtamu. Cuctemsl auddepen-
IIMAITBHBIX YPABHCHUI.

Pasnen 7. Pagsl

3HaTh TeXHUUECKOE (KOMITBIOTEPHI, IPOTPpaMMHBIE KOMITIEKCHI) obecrie-
YyeHHe HCIOJIHUTEIIEH HHXCHCPHO-TCOAC3NICCKUX pa60T 1 METOAbI TECO-
puH OSCKOHEUHBIX PSJIOB UCIOJB3YEMbIC B T€OJAC3HUECKUX MPOCKTHPO-
BOYHBIX MaKETaX.

Heo0xoaumeblil 1 AOCTaTOYHBIN NPU3HAKK CXOAUMOCTH. MHTETrpaIbHbIH
npm3Hak. [IpmsHak [lamamOepa. [Ipusnak Kommu. [Ipusnak JleiiOaunma.
DyHKIIMOHANBHBIE psifibl. Psayibl Dyphe.

5.2.2. Copep:xanune 1a00paTOPHBIX 3aHATHH
HanmeHnoBanue pas-
Ne P Conepxanue
JIeNa JTUCIUTUTAHBL

1 2 3

1. | Pazmen 3. [udde- |YMeTh oOecrneyuBaTh HCIIONHUATENEH TEXHUYECKHUMH (KOMIIBIOTEP-
pEeHIMaTbHOE HWCYHC- |HBIMH) TEXHOJOTHSIMH W3 (pH3MKO-reorpaduveckux YCIOBHU paiioHa
JICHHE. pabort ¢ ucnonb3oBaHueM AU HepeHIHaTBHOTO HCUNUCIICHHS.

JlabopaTtopHnas padota 1.Touku paspbiBa GyHKIIHH.

2. | Pasmen 3. J[ludde- |YMeTh HCMONB30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH (MAaTEMAaTUYCCKUEC
pEHIMaTbHOE HWCYHC- |TMAaKeThl) IJIS aHallu3a JaHHBIX, XPaHSIIIMXCS B TOCYIAapPCTBEHHBIX WH-
JICHHE. (hOpMaITMOHHBIX CHUCTEMax oOecredeHUs] TPaJAOCTPOUTENHHON  es-

TEJNBHOCTH € UCIIONIb30BaHueM I pepeHInanbHOT0 HCUHUCITICHUSL.
JlabopaTtopHas padoTa 2. YTIBI MEKIy KPUBBIMH.

3. | Pazmen 3. [udde- |YMeTh 00cceUnBaTh UCIIOTHUTEICH TEXHUYECKUME (KOMITBEOTEP-
pEHIIMATbHOE HWCYHC- |HBIMH) TEXHOJOTHAMU U3 QU3UKO-TeorpauuecKux yCIOBUH paiioHa
JICHUE. paboT ¢ ucnoip30BaHueM MU PepeHIINATHEHOTO UCUUCTICHUS (yHKITAN

MHOTHUX MEPEMEHHBIX.
JlabopaTtopHas padorta 3. JluddepeHnaibHOe HCUUCTICHHUE.

4. | Pasznmen 4. HuTe- |YMETh UCHONB30BaTh KOMIBIOTEPHBIC TEXHOJOTUU (MaTEMaTHYECKUE
TpalbHOE  WCYHCIIe- |TAKETHI) IUIs aHaIu3a JAHHBIX, XPAHSAIIUXCS B TOCYIApPCTBEHHBIX WH-
HUE (hOpMaITMOHHBIX CHUCTEMax oOecredeHus] TPaZOCTPOUTENHHON  es-

TEJIBHOCTH C UCTIOIB30BAHUEM UHTETPATBHOTO UCUUCIICHUSI.
JlabopaTtopHas padota 4. laTerpanbHOe HCIUCIICHAE
5. | Pazmen 5. KpatHbeie |YMeTh oOecrieurBaTh WCHOJHUTENCH TEXHHUYSCKUMHU (KOMIBIOTEP-
WHTETPaJIbI HBIMH) TEXHOJIOTHUSIMH W3 (U3NKO-TeorpaUUecKuxX yCIOBHH paiioHa
paboT ¢ NCTIOIB30BAHUEM METOJIOB KPATHOT'O WHTETPUPOBAHNS.
JlaboparopHas padora 5. KpaTHbie HHTETpalIbI.
6. | Paznen 6. Iudde- YMeTh UCITOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHUH (MaTEMAaTHICCKIE

PpCHIIUAJIbHBIC YpaB-
HCHHUA

MaKeThl) AJISl aHAIM3a TaHHBIX, XPAaHSIIINXCS B TOCY IapPCTBEHHBIX HH-
(hopMaLMOHHBIX CHCTEMax 00ecleueH sl IPaJ0CTPOUTEIbHON aes-
TEJBHOCTH € MCIONIb30BaHueM AudepeHaabHbIX YpaBHEHHH.

JlabopatopHas pabota 6. [luddepeHiuanbabie ypaBHEHUS




5.2.3.

Coaepxanue NPaKTHYECKUX 3aHATHH

HaunmenoBanue pas-
JieNa TUCHUILTUHBI

Conepxanue

2

3

Paznen 1. Jluneiinas
1 BEKTOpHas anredpa

BraneTs HaBbIKaMH KOHTPOJIA KAYECTBA Pe3yIbTaTOB PACUETOB HA
MaTeMaTHYECKHUX MMaKeTaxX MPH PEIICHUH 3a1a4 MpohecCHOHATHHOM
IMESITEILHOCTH C UCTIOJIb30BaHNEM BEKTOPHOU M TUHEHHON anreOphl.

Marpuupl. YMHOXKEHHE MaTpull. MUHOPBI U anrebpanyeckue 10-
noiaHeHus. Panr marpuipl. BektopHoe npoctpanctBo. bazuc. Ju-
HEWHAas 3aBUCUMOCTb BEKTOPOB.

Pa3zgen 2. Amamutu-
YeCcKasi TeOMETPHUsI

Bnagers HaBpikamMu pabOThl HA COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI (MaTeMaTHYeCKUX IMaKeTax) IUIAaHUPOBAHMUS M BbI-
MTOJIHEHUSI UHXKEHEPHO-T€0I€3NUE€CKUX M3bICKAHUN C HUCIIOIb30Ba-
HUEM TEOPHUH AHAIUTUYECKON T€OMETPUHU.

CkansipHoe, BEKTOPHOE€ M CMEIIAHHOE IPOU3BEIEHHUS BEKTOPOB.
[TnockocTs u mpsimMasi B mpocTtpaHcTBe. OOIIasi Teopusi KPpUBBIX
BTOporo mnopsiaka. KaHoHuueckoe u mapamMeTpHUuecKoe ypaBHE-
HUSL.

Pazmen 3. Judde-

BJI&ILCTL HAaBbIKaMU KOHTPOJIA Ka4C€CTBa PC3yJIbTATOB pacCdCTOB

PEHIMAIIBHOE UC- | HA MaTeMaTHYeCKHX IaKeTax IpU pelIeHuH 3agad Ipodeccuo-
YUCIICHUE HAJIbHOW JIEATENIbHOCTH C UCIIOJIb30BaHHUEM METOAOB nuddepeH-
LUAJIBHOTO UCUYHCIICHUS.
[TpousBoaHas. [Ipon3BoHbIE CIIOKHOMU, OOpAaTHOM, TapamMeTpHrye-
ckoil ¢yHkmid. [Ipon3BoIHBIE BBICIIMX MOPSAKOB. DKCTPEMYMBL.
DyHKIMH HECKOJIbKUX IIEPEMEHHBIX.
Paznen 4. UHre- Bnagers HaBbIKaMH paOOThl Ha COBPEMEHHBIX KOMITBIOTEPHBIX
rpajJlbHOE HMCUHUCIIe- TEXHOJIOTUH  (MaTeMaTHMYeCKHMX I[akeTax) IUIAHUPOBAHUA U
HHUE BBITTOJIHCHUS HMHKEHEPHO-TE€0IE3UYECKUX U3BICKaHUU c

IMCITOJIB30BAHHUEM METOJ0B MHTEIPAJIbHOI'O UCUHUCIICHUA.

[TepBooOpa3nas. HeonpenenenHplit mHTErpasl. 3aMeHa
nepeMeHHbIX. OlpeneneHHblil MHTerpan Pumana 1 ero cBOMCTBA.
[TpunoskeHust ONPeNeICHHOTO UHTErpasIa.

Paznen 5. KpatHbie
WHTETPaJIbI

Bragers HaBbIKaMU KOHTPOJI KadecTBa PE3yJIbTATOB PACUETOB
HAa MaTeMaTUYeCKUX MakeTax MpU pelIeHuH 3aaad mpodeccuo-
HAJbHOM MEATETLHOCTH C HUCIOJIb30BAHUEM METOJIOB KPATHOTO
WHTETPUPOBAHUSI.

JIBOVHOW MHTErpan, CBOMCTBA U N€OMETPUUYECKUN CMBICH. Pac-
CTAHOBKA IIPEJEJIOB MHTEIPUPOBaHUA. /[BOMHON MHTErpai B Jie-
KapTOBBIX M TOJSIPHBIX KoopauHaTax. SxoOuad. Ilpunoxenus
JIBOMHOTO MHTErpaa.

Pazmen 6. udde-
pEeHIIMANBHBIE ypaB-
HEeHUS

Bnaners HaBblkaMu pabOTBl Ha COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTMH (MaTeMaTWU4YeCKUX IMAKeTax) IUIAHUPOBAaHUSA W
BBIIIOJIHCHNS UHKEHEPHO-T€ONE3NYECKUX U3BICKAHUH C UCIIOIIB30-
BaHUEM TeopHH AudQepeHInatbHbIX YpaBHEHUH.
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JuddepeHnnanbaple ypaBHEHUS IEPBOTO TMOPSIKA U BBICIINX T10-
psnkoB. Jluneiinsle auddepeHnnanbHble ypaBHEHHsT BTOPOTo IMO-
psaaka. Cucremsl nuddepeHalbHbIX YpaBHEHUH.

Paznen 7. Paabl

Brnagerp HaBpIKaMH KOHTPOJISI KQ4eCTBa PE3yJIbTATOB PaCUYECTOB
Ha MaTeMaTUYeCKUX MakKeTax IMpHU pelieHuH 3ajaad mpodeccro-
HATBHOUN JEATEIHHOCTH C UCIIOJIb30BAHUEM METOJIOB Teopuu Oec-
KOHEYHBIX PS/I0B.

HeoOxomumblii U JOCTaTOYHBIA TPU3HAKK CXOAUMOCTH. WHTe-
rpanbHbli mpusHak. [Ipusnak Janam6epa. [Tpusnak Komm. [Tpu-
3Hak JleniOanna. OyHKIMOHATBHBIE psabl. Psinbl Dypoe.
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5.2.4. IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecmeyeHus: AJIsl CAMOCTOATEIbHOM pado-
Thl 00y4aI0IMXCS N0 JMCHUIIIHHE

Ounas ¢popma 00yueHust

N HaumenoBan Coneprranme VYuebHo-
He pasgena MeToauye-
AUCHHUTIIHHBI ckoe obec-
NEEEEE
1 2 3 4
1. |Pazgen 1. JIu- | BxoaHoe TectupoBanue.
HeifHas ¥ Bek- | 1IOArOTOBKa K MPAKTHUYECKHUM 3aHSTHUSIM IO CIEAYIOLIUM Te-
TopHas anre6- | Mam: «MaTpuibl. YMHOXKEHUE MaTpull. MUHOPHI U anred-
pa pamueckue npomnonHeHusa. baszuc. JluneitHas 3aBucumocts | [1], [5], [6], [8]
BEKTOPOB.
ITonroroBka k 3k3amMeHy. IloroToBka K MTOrOBOMY TECTH-
POBAHHUIO.
2. | Pasmen 2. | IloaroroBka K MPakTUYECKUM 3aHSTHUSIM IO CIEAYIOLIUM Te-
AHanmuTH4e- MaM:
ckas reomer- | «CKansipHOE, BEKTOPHOE U CMEIIaHHOE MPOM3BEJCHHE BEK-
pust topoB. [lonsipHas cucrema koopauHaTt. IlnockocTs u npsmas [11. [5]. [6]. [8]
B npocTpaHcTBe. KaHoOHMYECKOe M mapamMeTpu4ecKoe ypaB- PR
HEHUs KpUBBIX. [I0BEpXHOCTH BTOPOTO TOPSIKAY.
[MoaroroBka k KOHTpodAbHOU pabote. [loaroToBKa K MTOTO-
BOMY TECTUPOBAHMUIO.
3. | Pazmen 3. | lloaroToBka K MpakTUYECKUM 3aHATUSAM IO CIETYIOLIUM Te-
Hupdpepenu- | Mam: «IIpousBoanas. IIpousBoaHbIE CIOKHOM, 0OpaTHOM,
aJbHOE uc- | mapamerpuyeckoi (yHkiwmid. [IpousBoansie Beicimx mopsn- | [1], [4], [7], [8]
YUCJICHHE KOB. DKcTpeMyMbl. DyHKIIMM HECKOJIBKUX NepeMeHHBIX. [lon-
rOTOBKA K 3a4eTy. [IoAroToBKa K MTOrOBOMY TECTUPOBAHHMIO.
4. | Pasnmen 4. | TlogroToBka K MNPaKTUYECKUM 3aHATHSM IO CICAYIOIIUM
WUnTerpansuoe | TeMaM: «IlepBooOpaznas. HeonpeneneHHBII  WHTETPAL..
HCUHCIIEHIE Wurerpuposanne panyoHanbHBIX JpoOer. OmnpeneneHHbII
uaTerpan Prmvana. Ilnomane miockux ¢uryp. OO0vem Tenm | [1], [4], [7], [8]
BpALLCHHUS.
ITogroToBka K KOHTpOJBHOW pabote. IloaroroBka K
HUTOTOBOMY TECTUPOBAHHUIO.
5. | Pazgen 5. | HloaroroBka K MPaKTUYECKUM 3aHSATHUSAM IO CICTYIOIIUM Te-
Kpatuble wuH- | MaM:  «/IBOMHOM HMHTerpaji, CBOMCTBA U I'€OMETPUYECKUIA
TErpaJibl cMBICII. JIBOWHOW MHTErpal B JEKAPTOBBIX U IOJSIPHBIX KO- 21, [41. [71. [8]
opaunarax. Onpenenutens Skoou. HaxoxneHnue miomanu PLP b
u o0béma. [loarororka k 3adery. IloaroToBKa K UTOrOBOMY
TECTUPOBAHUIO.
6. | Pazmen 6. | IloaroroBka K MpakKTUYECKUM 3aHATUAM IO CIEIYIOUIUM Te-
Hupdepenmu- | Mam: «/luddepennnanbapie ypaBHEHHs! IEPBOTO MOPSAKA H
anbHbIe ypaB- | BRICIIMX IOPAAKOB. JInHelHble muddepeHuManbHbIe ypaB- 21, I51. [71. [8]
HEHUS HEHHSI BTOPOTO IMOPSIKA C MOCTOSHHBIMU KO3(duineHTa- LD
mu. IloarotoBka K KOHTpOJbHOH pabote. IloaroroBka K
UTOTOBOMY TECTUPOBAHHUIO.
7. | Pazmen 7. | lloaroToBka K MpakTUYECKUM 3aHSATUSAM IO CIETYIOLIUM Te-
Psinpt MaMm: «HeoOXOonMUMBIiA B TOCTAaTOYHBIA MPU3HAKH CXOIUMO-

ctu. MHTerpanbublii npusHak. [Ipusnak  Jlanambepa. [Ipu-
3rak Komm. [Ipusnak Jlefioauna. Psagpr @ypbey.
IToaroToBka kK KOHTPOJIBEHOH padore.

IToaroroBka Kk 3K3aMeHY.

Hrtorosoe TecTUpOBaHUE.

(2], 51, [8], [9]
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3aounas popma o0yuenust

HaumenoBan Y4eOHo-
Ne Conep:xanue
ue pasjesa MeToauye-
AUCHHUTLIHHBI ckoe obec-
MCYCHUE
1 2 3 4
8. |Pasmen 1. Jlu- | Bxoanoe TecTupoBanme.
HeitHas ¥ Bek- | 110ATroTOBKa K MPaKkTHYECKUM 3aHATHSIM IO CIEAYIOUINM Te-
TopHas anre6- | Mam: «Marpunpbl. YMHOXeHue MaTtpunl. Munopsl u anre6- | [1], [S], [6], [8]
pa panueckue jgonojiHeHus. basuc. IloaroroBka kK 3K3aMeHy.
IToaroroBka K UTOTOBOMY TECTHPOBAHHIO.
9. | Pazgen 2. | IoaroroBka K MpakTU4YECKUM 3aHATHSM IO CIEAYIOLIUM Te-
AHanuTtnue- MaM:
ckas reomer- | «CKalsipHOE, BEKTOPHOE M CMEIIaHHOE NMPOM3BEICHHE BEK-
pust TopoB. [longpHas cucrema koopauHat. [I10ckoCcTh U mpsiMast [11. [5]. [6]. [8]
B npocTpaHcTBe. KaHOHMUYECKOE U MapamMeTpUyecKoe ypas- PR
HeHUs KpuBbIX. [JOBEpXHOCTH BTOPOTO NOPSAKAY.
IToaroroBka kK KOHTpOJBHOHM pabdote. [loaroroBka K MTOTrO-
BOMY TECTHPOBAHHUIO.
10.| Pasnmen 3. | TlogrotoBka K MpakTUYECKUM 3aHATHSIM IO CIAEAYIOLIUM Te-
Huppepenmu- | Mam: «IIpoussonnas. IIpomsBoaHble CIOXKHON, 0OpaTHOMH,
aJbHOE uc- | mapamerpudeckoi (GyHkiwmi. [Ipoussoansie Beicimx mopsa- | [1], [4], [7], [8]
YHCIIeHUE KOB. DKCcTpeMyMbl. DYHKIINN HECKOJBKUX NepeMeHHbIX. [loa-
rOTOBKA K 3a4eTy. [1oAroToBKa K MTOrOBOMY TECTUPOBAHHMIO.
11.| Pazmen 4. | TlogroroBka K MNPakTUYECKUM 3aHATHUSAM IO CICAYIOLIUM
Unterpansaoe | TeMaM: «IlepBooOpaznas. HeonpeneneHHBIE  WHTETPAL..
HCUMCIIEHIE WnrterpupoBanue pamyoHaNbHBIX apobOeil.  OmnpeneneHHbIH
unterpan Pumana. [lnomanme mnockux ¢uryp. OOwem Ten | [1], [4], [7], [8]
BpALLCHHUS.
IloaroroBka Kk KOHTpoNbHO#H pabore. IlogroroBka K
UTOTOBOMY TECTHUPOBAHHUIO.
12.| Pasnmen 5. | IloaroroBka K MpakTHYECKUM 3aHITHSAM I10 CIEIYIOIIUM Te-
Kpartnele wuH- | Mam: «/IBOMHOW HMHTErpaji, CBOMCTBA W I'€OMECTPUYCCKHUI
Terpabl cMbIci. JIBOMHOW MHTErpan B JEKAPTOBBIX U MOJSPHBIX KO- 21, [41. [71. [8]
opaunatax. Omnpegenurens Sko6u. Haxoxaenue riomaan PEEE
u o6béMa. [loaroroska k 3adery. IlogroToBka K UTOrOBOMY
TECTUPOBAHMUIO.
13.| Pazmen 6. | IloaroToBka K MpakTUYECKUM 3aHATUSAM IO CIETYIOLIUM Te-
Hupdepenm- | Mam: «/luddepennnanbapie ypaBHEHHs IEPBOTO MOPANKA H
aJbHBIC ypaB- | BBICIIMX NOPAAKOB. JIuHehHble nupdepeHnranbHbe ypas- 21, [51. [71. [8]
HEHUSA HEHHsI BTOPOTO IOPSIKa C MOCTOSHHBIMUA KO3(]duimeHTa- PEEET
mu. IlomroroBka K KOHTpONIbHOH pabote. I[loarotoBka K
UTOTOBOMY TECTHPOBAHHUIO.
14.| Pasnen 7. | TloaroToBka K MpakTUYECKUM 3aHATHUSIM IO CIAEAYIOLIUM Te-
Psinpr MaMm: «HeoOXoMuMBIi ¥ JTOCTAaTOYHBIA MPU3HAKH CXOIUMO-

ctu. Uaterpanbreiit npu3Hak. [Ipusnak  lamambepa. IIpu-
3Hak Komm. [Ipusnak Jleitoauna. Psapr dypobey.
[ToaroroBka kK KOHTPOJILHOU padoTe.

IToaroroBka Kk 3K3aMeHY.

HToroBoe TeCTUpOBaHUE.

(2], [5], [8], [9]
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5.2.5. TeMbl KOHTPOJBbHBIX padoT

1.JIuneitHas anredpa v aHATUTHYECKAs! TEOMETPHSI.

2. MuddepennnanbHoe U MHTErPaIbHOE UCUUCIICHUS.

3. Kparusie uarerpansl u auddepeHnnanbHble ypaBHEHHS.
4. Panerl.

5.2.6. Tembl KypCOBBIX IPOEKTOB/ KyPCOBBIX padoT
VY4eOHBIM IIIaHOM HE IIPESYCMOTPEHBI.

6. MeToanuyeckue yKazaHus JJIsl 00yYAKOIIUXCS M0 OCBOEHHUIO M CIIUIIINHbBI

OpraHmauHs{ ACATCIIBHOCTH CTYACHTA

JIlexmus.

B xoJe IeKIIMOHHBIX 3aHATUI HEOOXOAMMO BECTH KOHCIIEKTUPOBaHKHE yueOHOro MaTepHara,
oOpaiate BHUMaHUE Ha KATeTOpUH, POPMYITUPOBKH, PACKPHIBAIOIIUE COJCPIKAHUE TE€X MU
WHBIX SIBJICHUI U IPOLECCOB, HAyUHbIE BHIBOJIBI U MpaKkTUUeckue pekomeHaauuu. Heodxoau-
MO 3a4aBaTh IIPCrnoAaBaTC/It0 YTOYHAOMNE BOIIPOCHI C LCJIbIO YACHCHUA TCOPCTUUCCKUX 110~
JIO’KEHHM, pa3penieHus CopHbIX cutyanuii. [lemecooOpazHo qopabaThiBaTh CBOM KOHCIIEKT
JICKIUH, ACJiasi B HCM COOTBCTCTBYIOIIUEC 3alIUCHU U3 JIMTCPATYPHI, pCKOMeHHOBaHHOfI npeno-
JlaBaTesieM U MPEeayCMOTPEHHOM y4eOHOU TporpaMMOii.

IIpakTHyeckoe 3aHATHE.

PaboTa ¢ KOHCIIEKTOM JIEKIHM, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP
pexoMeHayeMoi utepaTypbl. Oco0oe BHUMaHHUE IPU 3TOM HE0OXOAMMO 0OpaTUTh Ha COJep-
’KaHNE€ OCHOBHBIX MOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE ABJICHUN U (DAKTOB, ysICHEHHUE MPAKTH-
YEeCKOIo MPUIJIOKEHUs pacCMaTPUBAEMBIX TEOPETHUECKUX BONPOCOB. Perienne pacueTHo-
rpadUUecKuX 3aJaHuid, peIICHUE 3a/1a4 110 aJTOPUTMY H JIp.

JIaGopaTtopHoe 3aHATHE.
PaboTra B COOTBETCTBUH ¢ METOAMYECKUMHU YKa3aHUSMU TI0 BHITIOJTHCHHIO JTAOOPATOPHBIX pa-
oor.

CamocrostenpHasg pabora

CamocrosTenbHas padoTa CTyICHTa HaJl yCBOGHHEM y4eOHOro MaTepuaa 1o y4eOHou auc-
IMUIINIMHE MOKET BBITIOJIHATHCS B ITIOMCUHICHUAX JIA CaMOCTO?ITeJ'IBHOfI pa6OTBI, a TaK>XKeE B 10-
MaIHuX yciaoBusx. CopepikaHue caMOCTOSITEIbHOM paboThI CTyICHTA ONpeaeisieTcs: yaeOHoM
nporpaMMoﬁ JUCHUITIINHBI, METOJUYCCKUMU MaTepI/IaJ'IaMI/I, 3aJaHUSAMU U YKa?;aHI/ISIMI/I Hpeno-
JlaBaTells.

CamocTosiTenbHast paboTa B ay JUTOPHOE BPEMSI MOXKET BKJIIOYATH:
— KOHCIIEKTUPOBAaHHE (COCTABJICHNUE TE3UCOB) JICKIIHIA,
— BBINOJIHEHNE KOHTPOJIBHBIX paldoT; peleHne 3a/1a4;
— paboTy cO CIpaBOYHON M METOANYECKOH JINTEPATyPOH.
— ydJacTHe B TECTUPOBAHUH.

CamocTosTenbHast paboTa BO BHEAYAUTOPHOE BPEMSI MOKET COCTOSITh U3:
— MOBTOpEHHE JIEKIIMOHHOIO MaTepuara;
— W3y4YeHHs Y4eOHOW U HaAyYHOU JTUTEPATYPHI,
— MOJATOTOBKH K JJAOOPATOPHBIM 3aHATHUSIM;
— TMOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM;
— TMOATOTOBKH K KOHTPOJBHBIM paboTam;
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— MOATOTOBKH MHAWBUAYAJIbHBIX TNCbMCHHBIX pa60T IO 3aJaHUT0 NIPCIIOAaBaTCIIA,
— IMOATrOTOBKA K UTOI'OBOMY TCCTUPOBAHMUIO.

KonTtpossHas pabora

Teopernueckass M MpakTUYECKasi YaCTU KOHTPOJIBHOM pabOThI BHIIOIHSIOTCS MO yCTAHOBIICH-
HBIM T€MaM (BapHUaHTaM) C UCIOJb30BaHUEM MPAKTHUECKUX MATepUAJIOB, IIOJYyYEHHBIX HA
NPaKTUYECKUX M Ja00paTOPHBIX 3aHATHAX. K KaXKI0i TeMe KOHTPOJIbHOM paboThl peKOMEH/TY-
€TCsl IPUMEPHBIN TTEPEYCHh OCHOBHBIX BOIIPOCOB, CIIMCOK HEOOX0IUMOM TuTepatypsl. Heoo-
XOAMMO U3YUHTh JINTEPATYPY, PEKOMEHIYEMYIO JUIs BHIIIOJIHEHHSI KOHTPOJIbHOU paboThl. UTo-
Obl TIOJTHEE PACKPBITh TEMY, CJIEYET UCIOIB30BaTh AOMOJHUTENIbHbIE HCTOYHUKH U MaTepua-
761, IHCTPYKIUS 110 BBITIOJHEHUIO KOHTPOJIBHOM paboThl HAXOJUTCSA B METOAMYECKIX MaTe-
pHaiax 1Mo AUCUHUILIHHE.

IloaroTroBka K DK3aM€EHY

[TonroToBKa CTYACHTOB K 9K3aMECHY BKJIIOYACT TPU CTAIUU:
— caMocTosATeIbHas paboTa B TeueHue cemectpa (yueOHOro roma);
— HETNOCPEJCTBEHHAs MOATOTOBKA B IHU, MTPE/IIICCTRYONIUE SK3aMCHY
— MOJTrOTOBKA K OTBETY Ha BOIIPOCHI, COJCPIKAIIMECS B OHUIICTE.

ITonroToBKa K 3a4eTy

[ToAroToBKa CTYIEHTOB K 3a4ETy BKJIFOYAET TPHU CTAUU:
— caMocTosATeIbHas paboTa B TeueHue cemecTpa (yaeOHOro roma);
— HENOCPEJCTBEHHAs MOJArOTOBKA B IHU, MPEIIECTBYIOIINE 3aUETY;
— TOATOTOBKA K OTBETY HAa BONPOCHI, COJIEPKaIIHecs B OMIeTe.
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7. OOpa3oBaTesibHbIE TEXHOJIOTHH

Hepequb 06pa30BaTCJ'H)HI)IX TCXHOJ’IOFI/Iﬁ, HCIIOJIB3YCMbIX MPHU U3YYCHHUU JUCHUITIIMHBI
«MatemaTuka.

Tpa;munonm,le 06pa30BaTeJ’Ibele TEXHOJOI'IH

[Tepeuens 00pa3oBaTENbHBIX TEXHOJOTHIA, UCMIONB3YEMBIX MPU U3YUYCHUH TUCIUTLIH-
HBI ((MaTeMaTI/IKa», MMPOBOAATCA € UCIIOJIB30BAHUECM TPpaJUITHOHHBIX 06pa303aTenLme TEXHO-
JIOTUI OPUEHTHUPYIOIIMECS Ha OpraHU3aluio 00pa30BaTENIbHOTO MPOoLecca, MPernoIaraonyo
MPSMYIO TPAHCISIMIO 3HAHUM OT MPEToJaBarelisi K CTyJAeHTY (MPEeUuMYIIECTBEHHO Ha OCHOBE
00BSCHUTENbHO-UJUTFOCTPATUBHBIX METOJIOB OOyuUeHUs1), yueOHas NesSTeIbHOCTh CTYACHTa HO-
CHUT B TaKHX YCJIOBUSX, KaK IPABHJIO, PETIPOAYKTUBHBINA XapakTep. @opMbl y4eOHBIX 3aHITHH C
UCTIONB30BaHUEM TPAIUIIMOHHBIX TEXHOJIOTH:

Jlexuus — nocneaoBaTeabHOE U3JI0KEHUE MaTepraia B IUCHUIUIMHAPHON JIOTHKE, OCY-
HIECTBIISIEMOE NMPEUMYIIIECTBEHHO BepOaTbHBIMU CPEICTBAMU (MOHOJIOT MIperoaaBaTens).

HpaKTI/I‘-IeCKOC 3aHATUC — 3aHATHC, NOCBAIICHHOC OCBOCHHWIO KOHKPCTHBIX YMGHI/Iﬁ u
HABBIKOB I10 MPEVI0KEHHOMY alTOPUTMY .

JlaboparopHoe 3aHsATHE — OpraHU3aNys YIeOHOW pabOThI ¢ peaTbHBIMH MaTEPHUATLHBI-
MU U UHOOPMAIIMOHHBIMU 00BEKTaMHU, SKCIIEPUMEHTANIbHASL paboTa ¢ MOAETSIMHU PEAIbHBIX 00b-
€KTOB.

I/IHTepaKTI/IBHLIe TEXHOJO0I'UH

[To mucummivne «MaTemMaTUKay JEKIIMOHHBIE 3aHATHUS TIPOBOSATCS C UCIIOJIb30BaHUEM
CIEYIOIINX MHTEPAKTUBHBIX TEXHOIOTHIA:

Jlexuus-Bu3yanu3anus - MpeAcTaBiseT co00il BU3yanbHyt0 GopMy MOJa4H JIEKIIMOHHO-
ro marepuana cpeactsamu TCO win ayaHMOBUICOTEXHUKH (BUICO-JICKITHs). UTeHHE TaKo#l JieK-
LMW CBOJUTCS K Pa3BEPHYTOMY WJIM KPATKOMY KOMMEHTHPOBAHUIO MPOCMATPUBAEMbIX BU3yallb-
HBIX MaTepuajioB (B BUjaE cxem, Tabmui, rpados, rpadhukoB, moaeneit). JICKIus-Bu3yanu3anus
MOMOTaeT CTyACHTaM MpeoOpa3oBbIBATh JIEKIIMOHHBIA MaTepuasl B BU3yallbHYIO (opmy, 9TO
croco6cTByeT (POPMHUPOBAHUIO Y HUX MPO(ECCHOHATBEHOTO MBIIIJICHHS 332 CYET CHCTEMaTU3alun
U BBIJICTICHHUS Han0OJIee 3HAYUMBIX, CYIIECTBEHHBIX dJIEMEHTOB.

Jlexums—mpoBokaius (M3J10KEHHEe MaTepHalia ¢ 3apaHee 3alylaHUPOBAaHHBIMH OIIMOKa-
mH). Takoil THI JIeKUui paccyuTaH HAa CTUMYJIMPOBAaHUE OOYYAIOMIMXCS K IMOCTOSHHOMY KOH-
TPOJIO IpeiaraeMoil nHpopMaluu U MOUCKY OMHMOOK. B KOHIE JeKIMN MpOBOJUTCS AUATHO-
CTHKA 3HaHUH 00yYarouXxcs U pa3dop CAETaHHBIX OMIHOOK.

[To nucuunnune «MareMaTuka» J1abopaTOPHbIE U MPAKTUUECKHUE 3aHSITHUS IPOBOJSATCS C
HCIIOJIb30BAHUEM CIEAYIOMINX HHTEPAKTUBHBIX TEXHOJIOTUM:

Pabota B ManibIX rpymnmax — 3TO OJHA U3 CaMbIX MOMYJSPHBIX CTpaTeTrui, TaK Kak OHa
JaeT BceM o0ydaromumcs (B TOM YHCIIE U CTECHUTEIBbHBIM) BO3MOXKHOCTh Y4aCTBOBAaTh B pado-
T€, MPAKTUKOBATh HaBBIKM COTPYAHUYECTBA, MEKIMUYHOCTHOTO OOIIEHHS (B YaCTHOCTH, YMEHUE
aKTUBHO CJIyIIaTh, BRIpaOaThIBaTh 00Illee MHEHUE, pa3peliaTh BO3HUKAIOIIUE pa3Horiacus). Bee
3TO YacTO ObIBAET HEBO3MOXKHO B OOJIBIIOM KOJIJIEKTUBE.

Pa3paboTka mpoekra (METOJ] MPOEKTOB) — OpraHu3aius 00y4eHus, Ipu KOTOPOH yda-
HiMecs MpUoOPETaloT 3HAHUS B MPOLECCE MIIAHUPOBAHUS U BBITIOJIHEHUS IPAKTHYECKUX 3a/a-
HUU-IIPOEKTOB.

PoneBbie urpel — coBMecTHas AESTENbHOCTh IPYIIbI 00yUYaoIUXCs U MPEernoaaBaTess
MOJl YIpaBJICHUEM TpEnojaBareiss C IENbl0 pemieHus Yy4eOHBIX U TPOodeCCHOHATBHO-
OpUEHTUPOBAHHBIX 3a/1ay MyTeM UIPOBOTO MOJEIMPOBAHUS pealibHOM MPOOJIEMHOI CUTYyalUu.
[To3BosieT orneHMBaTh YMEHUE aHAIM3UPOBATH U PEIIaTh THIIMYHBIC MPOQEeCCHOHANBHEIE 3a/a-
YH.
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8.  YueOHo-MeTOAM4YecKOe U HHGOPMANIMOHHOE O0ecTiedeHne TN CHUTITTUHbI

8.1. IlepeyeHb OCHOBHOM M [IOMOJHHUTEJIbHONH Y4eOHOH JHUTEPATypPhl, HE00X01H-
MO 17151 OCBOCHMS THCIUTIIHHBI

@) OCHOGHAA yuedHaA Tumepamypa:

1. Janko ILE. Beicmias MaTemMaTHKa B YIIpaKHeHUSX U 3a1adax. B 2-x 4.: YU.1.: yueOHOE moco-

oue /ILE. lanko, A.I'. [Toros, T.f. KoxxeBHukoBa. — 6-¢ u3a. — MockBa: OHUKC 21 Bex, Mup

u ObpazoBanue, 2005. —304c.

2. Hanxko I1.E. Beicmias maremaTrka B ynpakKHEHHUSIX 1 3a1a4ax. B 2-x u.: U.2.: yueOHOE 1oco-

oue /ILE. Jlanko, A.I'. [Tonos, T.f. KoxxeBHukoBa. — 6-¢ u3a. —Mocka.: OHUKC 21 ek, Mup

u O6pazosanue, —2005. —416c¢.

3. T'ycak A.A. Beicias matematuka. Tom 1: yueOnuk /A.A. I'ycak. -Munck: Terpa Cucremc,

2009. —544c. — ISGN 978-985-470-938-3. —TeKcT: 27IeKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAS

cucrema IPRBOOKS: [caiiT]: http://www.iprbookshop.ru/28059.html

4. T'ycak A.A. Briciras matematuka. Tom 2: yueonuk /A.A. I'ycak. —-Munck: Tetpa Cuctemc,
2009. —544c. — ISGN 978-985-470-938-3. —TeKcT: 37EKTPOHHBII // DIEKTPOHHO-
ounommoreunas cucrema IPRBOOKS: [catit]: http://www.iprbookshop.ru/28059.html

0) OonoHumenbHAA yUeOHaa Tumepamypa:

5. byrpos, {. C. Beicmiast marematuka: yueOHUK B 3 T.: T.1. DnemMeHTH THHEHHON anreOpsl 1
ananmutnyeckor reomerpun/ S.C. byrpos, C. M. Hukonbsckuii. — 5-e¢ uzf., crep.— Mockaa:
Hpoda, 2003. —284 c.

6. byrpos, S. C. Beicmias MmatemaTtuka: yueOHuk B 3-X T.: T.2. JIuddepennuansuoe u uHTe-
rpanbHoe ucuncienue/ f.C. byrpos, C. M. Hukonbckuii. — 6-¢ u3., ctep. — Mocksa.: J[po-
da, 2004. -509 c.

7. byrpos . C. Beiciiast matematuka: yueOHuk B 3-X T.: T.3. [uddepennpmanbapie ypaBHEHUS.
Kparnbie unrterpanst. Paap/ S.C. Byrpos, C. M. Hukonbckuii. — Mocksa: [poda, 2004. —
506 c.

8. Ilyuxos H.II. IlpuMeHeHne MaTeMaTUYECKUX 3HAHHHA B TPO(EeCCUOHANTBHOM 1eATEeTHhHOCTH.
[Tocobue myst camopasBuTus 6akanaBpa. Yacte [. AHanmuTHueckas TeoMeTpus U JTHHEHHAsS
anreopa: yueoHoe nmocooue / H.II. ITyukos, T.B. XKykoBckas, E.A. MosiokanoBa [u ap.] —
Tam60B: TamOOBCKHMIA TOCYIapCTBEHHBIN TeXHUYeCcKHil yHuBepcuteT. —2012. —97¢. ISGN
978-5-8265-1151-0. TekcT 3MeKTpOHHBIN// DIEKTPOHHO - ObubnroTeunas cuctema [PR
BOOKS:[caiit] -URL: http://www.iprbookshop.ru/63892.html

9. Ilyuxos, H.II. [IlpumeHeHNE MaTeMaTHICCKUX 3HAHUH B MPOGECCUOHATBLHOM IeITeILHOCTH.
[Tocobue mns camopassutus 6akaiaBpa: yueoroe nocoodue / H.I1. ITyuxos, T.B. )KykoBckas,
E.A. MonokanoBa [u ap.], — Tam60B: TamO0BCKuii TOCY1apCTBEHHBI TEXHUYCCKUN YHH-
Bepcuret., O6C ACB, 2012. -97 ¢. -ISGN 978-5-8265-1186-2.TekcT 37eKTPOHHBIH// DIIeK-
TpoHHO- 6nbnuoreynas cucrema [IPR BOOKS:[caiiT] -URL:
http://www.iprbookshop.ru/63893.html

8) nepeuens yueOHo-memoouuecko2o obecneuenus:

10. Sxcy6ae K.JI. Marematnueckuit ananus. Paasl. Metoaudeckoe mocodue K 1adopaTopHbIM
paboTam JJisl CTYyICHTOB OYHOM M 3204HOM opm 00yueHus. http://edu.aucu.ru

2) Ilepedyens oHJIaliH KypCOB

10. «BBenenue B maremaTuky» https://www.intuit.ru/studies/courses/107/107/info
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8.2. IlepevyeHb HE00OXO0AMMOIO JHLEH3MOHHOI0 U CBOOOHO PACIPOCTPAHAEMOIO
NPOrpaMMHOro0 ofecrnie4eHHsl, B TOM YHcJIe U 0Te4YeCTBEHHOr0 MPOM3BO/ICTBA, HCIO0JIb-
3yeMOro NpHu oCyllecTBJIeHHH 00pa30BaTeIbHOr0 Mpouecca no AUCHHIIHHE

. Kaspersky Endpoint Security. JIuniensus aeiicrsyer g0 16.03.2022

WinArc. becimatHoe nporpammHoe obecriedenue. beccpouno.

. Yandex 6pay3sep. becrutatHoe mporpamMHoe obecrnieueHue. beccpouno

o 7-Zip GNU Ortxkpsitoe munensnonnoe cormamenne GNU GeneralPublicLicense — bec-
CPOYHO

° Office 365 A1 Axanemuueckas noamnucka. beccpouno.

° Adobe Acrobat Reader DC. Otkpsitoe nunienznonHoe cornamenue GNU General-
PublicLicense.

. Internet Explorer. IIpenoctaBnsercs B pamkax Microsoft Azure Dev Tools for Teaching

. Apache Open Office. Apache license 2.0 beccpouHo.

. Google Chrome becrutatHoe mporpammuoe odecriedenue.  beccpodno

o VLC media player =~ GNU Lesser General Public License, version 2.1 or later.  bec-
CPOYHO

o Kaspersky Endpoint Security. JIumensust nefictyer no 16.03.2022

o Office Pro Plus Russian OLPNL Academic Edition JInnen3usi: beccpodno

. Mathcad Education - University Edition JIuniensus: beccpouno

8.3 IlepeyeHb cOBpeMEHHBIX NPO(EeCCHOHATBHBIX 023 JAHHBIX 1 HH(POPMALIMOHHO-
CNPABOYHBIX CHCTEM, IO0CTYNHBIX NPH 0CBOCHHUS TUCHUIINHBI

1. DnexrponHas nHGOPMAIIMOHHO-00pa3oBaTeNbHast cpesla Y HUBEPCUTETA:

(http://edu.aucu.ru, http://moodle.aucu.ru)

2. «DneKTpoHHO-OMOIMOTEYHAs! CUCTEMa « Y HUBEPCUTETCKAss OMOIMOTEeKa»
(https://biblioclub.ru/)

3.  «DnekrponHo-6ubanoreunas cucrema «[PRbooks» (www.iprbookshop.ru)

4.  Hayuynas snektponHas 6ubimoreka http:// www.elibrary.ru/

5. Koncynerant + http://www.consultant-urist.ru/

6.  deaepayibHBI UHCTUTYT MPOMBIIIJICHHOW COOCTBEHHOCTH

https://www1.fips.ru/

7. [MarenTHas 6a3za USPTO

https://www.uspto.gov/patents-application-process/search-patents/
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9. Onucanue MaTepraIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI VISl OCylIeCTBIIe-
HHS 00pa30BaTEIbHOIO MPOIECCa MO JUCIUIJIMHE

OCHaAIIEHHOCTD CNeMUAJIbHBIX

Ne HauMeHoBaHNeE ClIeIHAJBLHBIX IOMEILEHUH U . .
. N MOMeIllleHHH M TOMelleHuH 15
m\n MOMelleHU 1JI51 CAMOCTOATEIbHOI padoThI .
CaMOCTOSITeIbHON padoThl
VYyeOHas ayiuTopus A MPOBEICHUS Ne 204
yqe6HLIX 3aHSITUN Kommnexr y‘IGGHOﬁ MeOenu

Y4eOHO-HarIAIHbBIE IT0OCOOUS
CrauuroHapHbIi MyJIbTUMEIAN-
HBIA KOMITJICKT

JocTtyn Kk H”HPOPMAIIMOHHO — Te-
JIEKOMMYHUKAIMOHHOU ceTH «IH-
TEPHET

414056, r. Actpaxans, yi. Tarumesa, 18, Ne 204

Ne 205

1 Kommext yueOHOM Mebenu.
[lepeHOCHOI MYJIbTUMEUUHBINA
KOMILJIEKT.

Joctym k nHGOPMAIIMOHHO — Te-
JIEKOMMYHUKAMOHHOU ceTH «IH-
TEPHETY.

Ne 207
Komrmiekt yuebHoM MeOenn
Komnbrorepsr - 16 .
CranuoHapHbIi MyJIbTUME M-
HBIA KOMIUIEKT
Joctyn k nHGOPMAIIMOHHO — Te-
JIEKOMMYHUKAMOHHOU ceTH «IH-

TEPHET»
4. | AyauTopuu Ais CaMOCTOSITEIbHOM paboThI: Ne 201, 203
414056, r. Actpaxans, ya. Tatumesa, 22a, Ne 201, | KommutekT yue6HOM Mebenn.
203 Komnbroreps! — 8 mir.
Jloctym Kk “HGOPMAIIMOHHO — Te-
414056, r. Actpaxans, yi. Tatumena Nel8a, JIEKOMMYHUKaIIMOHHOU cetu «In-
OMOIMOTEKA, YNTATHHBIN 3aJI. TEpHET.

OuOIMOTEKA, YNTAIBHBIH 347,
y4eOHbIi kKopmyc Ne 9

Kommext yueOHOM Mebenu.
KomnreroTepsi - 4 mir.

JocTyn Kk “”HPOPMALIMOHHO — Te-
JIEKOMMYHUKAIIMOHHOU ceTH «H-
TEPHETY.

10. Oco0eHHOCTH OpPraHM3auMu O0y4YeHHMsl MO AUCHHUIVIMHE IJI WHBAJIUAOB U
JIMI[ C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Jns obyvaromumxcst U3 4ucia UHBAJIKWIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710-
POBBbSl Ha OCHOBaHMM NMHCHMEHHOIO 3asBJIEHUS AMCLUILIMHA «MaTeMaTHKa» peaau3yercs C
y4eTOM OCOOEHHOCTEH MCUXO(U3NUECKOro Pa3BUTHUS, MHIWBUIYAIBHBIX BO3MOKHOCTEH U CO-
CTOSIHUS 3/10pOBb (Jasiee — HHAUBUIYaIbHBIX OCOOCHHOCTEH).
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JIucT BHeceHHH NONOJIHEHUH U U3MEHEHHU I
B pabouyro mporpaMMmy y9eOHOH JUCITUAILINHEL

«MatemaTukay

Ha 2022-2023 y4eOHBIi Tof

Pabo4as mporpamMma IlepecMOTpeHa Ha 3acemaHum kadenpsl «CHCTEMEI
aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS X MOIETUPOBAHUS,

npotokox Ne 7 or - O AGZL

3aB. kadenpoit

K.T.H., JIOIIEHT %f/ O.U. EBNOIIEHKO
nognuczg H.0. Qamunus.

B pabodyro nporpamMMmy BHOCSTCS CIENYIOLIHE H3MEHEHNS:
B myHKT 8.1. BHOCSITCS ClIeAyIONTHE U3MEHEHUS

7. @omun B.I'. Marematuueckoe MomenupoBanye B cucteme MathCAD :
y4ebHoe nocobue / @omus B.I'.. — Capatos : CapaToBckuit rocy[apcTBeHHBII
TeXHU9ecKui yHusepcuteT uMeHd FO.A. arapuna, 95C ACB, 2020. — 80 ¢. —
ISBN 978-5-7433-3387-5. — Texkcrt : snextpounsrii / IPR SMART : [caitr]. —
URL: https://www.iprbookshop.ru/108693.html. — Pexxum nocryma: mis
aBTOPU3HP. monb3oBarenei. - DOI: https://doi.org/10.23682/108693

8. Marematunka 1 Beraucienust B Mathcad : yueGHO-MeTORHYeCKOE TOCOGHE
/. — ActpaxaHb : ACTpaxaHCKUI TOCYNaPCTBEHHEIH ApXUTEKTYPHO-
CTpOUTeNbHbIN yHHBepcHuTeT, DbC ACB, 2021. — 70 c. — ISBN 978-5-93026-
129-5. — Tekcr : anextponHsiii / IPR SMART : [caiit]. — URL:
https://www.iptbookshop.ru/115494. html. — Pexum moctyma: mist aBTOPHU3UP.
II0JIB30BaTeNeH

CocTtaBuTens U3MEHEHUH U I[OIIOJIHGHI/II/I
&~
K.h-M.H, OOIIEHT 3\ N K.JI. Sxcybaes

noonuce U 0. Qamunus.

Ipencenarens MKC «IIpukiiagHas reofe3us» HAIPaBIeHHOCTE (mpodus)

((HH}KeHepHaﬂ reoac3usn»
/gé@ YA,
noonuce U 0. Qamunus.
20 ZZr.
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JIncT BHeCeHHUs JONMOJTHEHN M H3MeHeHU i
B pado4yIo NporpaMMy M OLleHOYHbIEe U MEeTOAUYECKHE MATEPHAJbI JUCIHILTHHBI

MartemaTHKa
(HaI/IMeHOBaHI/Ie L[I/ICIII/IHJ'II/IHI;I)

Ha 2023- 2024 y4eOHbIi roa

Pabouas nporpamMma 1 OLIEHOYHBIE U METOAMYECKUE MaTEPHAIIbI IEPECMOTPEHBI HAa 3aCEAaHUN
kadenpsl «'eone3ns, KaJaCTPOBBINA YUET»,

npotokoi Ne 11 ot 27.06.2023r.

3aB. kadempoii

JlouieHT, k.6.H

(3aHMMaemast TOJIKHOCTb,

y4€Hasi CTeTIeHb U yUYE€HOE 3BAHHE) / C.P. KocoGokopa /

/ {moHes) H.O.®,

B TPITy.TILHBIfI JIUCT pa6oqel71 InporpaMmbl 1 OICHOYHBIC METOANYCCKUC MATCPHAJIbl U BHOCATCA
CICAYIOUEC N3MCHCHUSA !

3aryiaBue ciaenyeT YUTaTh B CIEAYIOLEH pelaKuu:

MunucrepcTBo 00pa3oBaHus U HAYKU ACTpaxaHCKOM o0nactu
I'ocynapcTBeHHOE OI0KETHOE 00Pa30BATEIbHOE YUPEKACHHE
AcTpaxaHCKOl 00y1acTu BBICIIET0 00Opa30BaHUS
«AcCTpaxaHCKUH TOCYAapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET
('BOY AO BO «AT'ACVY»)

CocTaBUTENN U3MEHEHNH U JOMOIHEHHI:
JloneHT, K.0.H
(3aHMMaeMast IOJKHOCTb,
y4€Hasi CTeTIeHb U yUYE€HOE 3BAHHE) / C.P. KocoGokopa /

/ {MOATHER) H.OMD,

[Ipencenarens MKC «IIpukinagHas reoe3us»
Hanpasnensocts (npoduiis) «AHKeHepHas reoe3Hs»

JOLIEHT, K.0.H. / C.P. Kocoboxoga /
(3aHMMaeMas J0JIKHOCTS, (1o b) H. O. .
yuéHas CTeneHb ¥ y4€Hoe 3BaHHe)

«27» mions 2023r.



PELHEH3USA
Ha pado4yI0 NporpamMMmy, OLeHOYHbIEC H METOAUYECKHE MATePHAIbI
no JucuuminHe «MaremaTuka
OIIOII BO no cnenuanbHoctu 21.05.01 «IIpuknaagHas reoge3uspy,
HANPpPaBJIeHHOCTH (Mpoduib) « MHKeHEepHAs reoe3usd
110 IPOrpamMMe creyuaiumema

IT1.H. CaguukoB (manee 1mo TeKCTy peleH3eHT), MpoBeeHa PeleH3 s pabodeii mporpaMmsl,
OLICHOYHBIX M METOJMYECKUX MaTepuajoB no aucuuiuinHe «Marematuka », OIIOII BO no
cnenuansHoctd  21.05.01 «lIpuknaonasa zeooezus», T1I0 TPOTpaMMe CHeyualumemada,
pazpabotanHoii B T'AOY AO BO "AcrpaxaHCkuil TIOCyAapCTBEHHBIM apXUTEKTYpHO-
CTpoUTeNbHBIN yHUBepcuTeT", Ha Kadenpe «leode3usn, kaoacmposviii yuemy» (pa3paboTUHK —
ooyenm, K.gp-m.n. K.JI. Axcybaes)

PaccMmoTpeB npencTaBiieHHbIE HA PELICH3UI0 MaTepUabl, PELIEH3EHT IPULIEN K CIIEAYIOIIUM
BBIBOJIAM:!

[TpenbsaBnennas pabovast mporpaMma yueOHON aucuuIInHbl «MaTeMaTHKa », (Janee 1o
tekcry Ilporpamma) coorBerctByer TpeboBanusmM PI'OC BO mo cnemumanbsaocTnn 21.05.01
«IIpuknaonaa z2eode3zus», YTBEPKJAECHHOIO NPHUKa30M MuUHHUCTEpCTBa OOpa30BaHUS U HAyKU
Poccuiickoit denepannu ot 11.08.2020r Ne 944 u 3aperucrpupoBanHoro B Muntocte Poccuu ot
25 aBrycra 2020 Ne59432.

[TpencraBnennas B [IporpamMMe akTyaabHOCTh Y4€OHOM AUCHMILIMHBI B PAMKaX peanu3aluu
OIIOIT BO He momyie)XUT COMHEHUIO — JUCHUIUIMHA OTHOCHUTCS K Buloky 1 «/{HCHHUNIMHBI
(MoxyJsin)» 00513aTeIbHOM YACTH.

[TpencraBnennsie B [IporpaMme ey yueOHOM AMCHUIUIMHBI COOTBETCTBYIOT TPEOOBAHUSIM
@I'0OC BO no cnemmansHoct 21.05.01 «lIpuxnaonan zeodezusn», HanpaBieHHOCTH (TIPOQUIIH)
«Hnowcenepuan 2eooeszusny.

B cootBerctBum ¢ Ilporpammoii 3a aucuumuinHOW «MaTeMaTHKa » 3aKpEIUICHBI 2
Komnemenyuu, KOTopble pealn3yloTcsi B 00bsSBICHHBIX TPEOOBaHUSIX.

[Tpennoxennsie B IIporpamme MHAMKATOPHl KOMIIETEHIMH B KAaTEropusiX 3HaTh, YMETh,
BJIAJIETh HaBBIKAMU OTPAXXalOT CIEHU(PHUKY M COJCpKaHWE TUCHMILIMHBI, a IPEICTaBICHHbIE B
OMM nokazareiau ¥ KpUTEpUH OLIEHWBAHUS KOMIIETEHIIUH 110 JUCHUIUIMHE Ha Pa3IMYHbIX dTanax
uxX (GOPMHPOBAHUS, @ TAKXKE IMIKAJIbl OLEHUBAHUS TTO3BOJISIOT ONPEACIUTh CTENIEHb JOCTH)KEHUS
3asBJICHHBIX PE3yJbTaTOB, T.€. YPOBEHb OCBOCHHUS OOYyYarOIIMMHCS COOTBETCTBYIOIIMX
KOMIIETEHIIMH B paMKax JaHHOW JUCIUIUINHEL.

VYyeOHnas nucnuiuiiHa «MaTtemaTuka », B3auMocBsa3aHa ¢ Apyrumu aucuuruimaamu OIOIT
BO mno cnemmansnoctu 21.05.01 «lIpuknaonas zeode3us», HanpaBieHHOCTh (Tpoduib)
«Huoncenepnasn 2eode3usn», 1 BOSMOKHOCTb TyOITHMPOBAaHUS B COJEPKaHUU HE BHISIBIICHA.

ITpencraBienHas [Iporpamma IIpeIoJaract HCIIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN MPU peaau3aliy pa3IudHbIX BUJIOB yueOHOU paboThl. Dopmbl
00pa30BaTeNbHBIX TEXHOJIOTUH COOTBETCTBYIOT CIIEU(UKE TUCIUIITNHBI.

[IpencraBinennsle M omnucaHHble B Ilporpamme ¢opmbl Tekymiel OLEHKH 3HaHHM
COOTBETCTBYIOT ciellM(pUKe AUCHUIUINHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

IIpomexxyTouHast aTTecTalusl 3HAHUM CHENUaIncTa, npexycMoTpeHHas IIporpammoit,
ocyliecTBisieTcss B (GopMme sk3aMeHa, 3aueta. DOopMbl OLIEHKH 3HAHUHM, NpPEICTABICHHBIE B
Paboueil mporpamme, COOTBETCTBYIOT crielU(PUKE TUCHUIUIMHBI U TPEOOBAaHUSAM K BBIITYCKHHUKAM

YyeOHO-MeTOIMYeCKOe  OOeclieyeHue  JUCHMIUIMHBI  TPEJICTaBIEHO  OCHOBHOM,
JOTIOTHUTEILHON JINTEPaTypol, HHTEPHET-pecypcaMu U cooTBeTcTBYeT TpeboBanusim GI'OC BO
cneunanbHoctu 21.05.01 «Ilpuknaonas 2zeode3zusny, HanpaBIeHHOCTD (poduib) «HHuicenepnan
2eooe3uny.

MarepuanbHO-TeXHHUECKOEe olecreyeHne cooTBercTByeT Tpeboanusm @OIOC BO
crieniuanbHOCTH 21.05.01 «Ilpuxnaonas zeodesusa» u cnenudrike TMCHUTUIMHBL «MaTeMaTHKAa,



1 o0ecreunBaeT MCIOIb30BAaHIE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCIIC HHTEPAKTUBHBIX
METOJ/IOB O0yUYECHUS.

[IpencraBneHHbIe HA PEIICH3UIO OIICHOYHBIC M METOJIUYECKUE MATePHAIIbI CIICIIMATLHOCTH
21.05.01 «IIpuknaouas zeode3usn» pa3paboTaH B COOTBETCTBUU C HOPMATHBHBIMH JIOKYMEHTAMHU,
MPEJICTABICHHBIMU B Tporpamme. OILIEHOYHBIE U METOJMYECKHE MAaTepHallbl MO JUCIUILINHE
«MareMaTukay, NMpeaHa3HAuYeHbl Uil TEKYIIEro KOHTPOJIS U NMPOMEKYTOYHOW aTTeCTallud U
MPEJICTABISIIOT CO0OM COBOKYITHOCTH pa3paboTaHHbIX Kadeapoit «Ieode3usn, kadacmposwlii
yuem» MaTepHallOB [UIsl YCTAHOBJICHHWS YPOBHS M KauecTBa JOCTHKEHUS OOYy4arolUMUCS
pe3yIbTAaTOB O0YUCHHSI.

3amayaMy OLEHOYHBIX M METOJIWYECKUX MAaTEpHaJIOB SIBISETCS KOHTPOJIb M YIpaBlICHUE
MIPOIIECCOM, OCBOCHUS 00YJAIOIIMMUCS 3HAHU, YMEHUI, HABBIKOB M KOMIIETCHIINH, 3asBIICHHBIX
B 00pa30BaTeNbHOI MpOrpaMmMe 1o JTaHHOM CIIeNUaIbHOCTH.

OneHOYHBIE W METOJMWYECKHE MaTepuanbl 1o jaucuuiuimHe «MaTemMaTHKa  »,
IpEeJICTaBICHbl: 1) TUMOBBIC 33JaHUS JJI MPOBEACHUS MPOMEKYTOUHOM aTTECTalluU: THUIIOBHIE
BONIPOCHI K 3K3aMEHy, 3a4eTy; 2) THUIIOBBIE 3aJaHUs I MPOBEICHUS TEKYIIEro KOHTPOJIS:
BXOJIHOTO U WUTOTOBOTO TECTUPOBAHUS, THIIOBBIE 3a/laHUs IS YCTHOTO OINPOCa, KOHTPOJIbHOMN
paboTel 3) KpuUTEepHH W IIKaJa OIICHUBAHHWS KOMIICTEHIIMH HA pa3IMYHBIX IJTalax HX
dbopmupoBanus; 4) METOAMUECKHUE MAaTEPUAIIBI, OTIPEACIISIONINE MPOLIETyphl OLICHUBAHUS 3HAHUH,
YMEHHIA, HAaBBIKOB, XapaKTSPU3YIOIIUX dTabl (HOPMUPOBAHUS KOMITCTEHITHI.

JlanHble MaTepualibl MO3BOJISIIOT B IOJIHOM Mepe OLIEHUTh pPe3yabTaThl OOy4YeHUs IO
mucruuinae «Marematuka », B AACY, a Takke OIEHUTh CTENCHb CHOPMHUPOBAHHOCTHU
KOMIIETEHIINH.

OBLIME BbBIBO/IbI

Ha ocHOBaHMM TpOBENEHHON pPEIEH3MHM MOXKHO CJeJaTh 3aKII0YEHHE, YTO XapakTep,
CTPYKTYpa, cojJepxaHue pabouyeil mporpaMmbl, OLIEHOYHBIE M METOJUYECKHE MaTepHalbl
mucruuinael «MaTtematuka », OIIOII BO mno cmenmansHoctn 21.05.01 «lIpuknaonasn
2eodezuay, TO TIPOTrpaMMe cneyuanumema, paspadbotaHHas , K.¢-w.n. K/ HAxcybaesvim
cootBercTBYeT TpeboBaHusiM ®I'OC BO, coBpeMeHHbIM TpeOOBaHUSIM OTpaciiv, pbIHKA TPY[a,
npodeccuoHanbHbIX  cTaHgapToB  cnemuanbHocTH  21.05.01  «llpuknaonas z2eooezusny,
HarpaBJIeHHOCTh (Tpowuinb) «HHuowcenepnas zeode3usa» u MOryT OBITH PEKOMEHIOBAaHBI K
UCIIOJIb30BAHUIO.

Peuensent: [1.J-Canunkos, K.1.4, nouedr kageapst CAIIPuUM AIACY:
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PELHEH3USA
Ha pado4yI0 NporpaMMmy, OLleHOYHbIEC H METOAUYECKHE MATePHAIbI
no JucuuminHe «MaremaTuka
OITOII BO no cnenuanabHoctu 21.05.01 «IIpuknaagHas reoge3usp,
HANPpPaBJIeHHOCTH (Mpoduiab) « MHKEeHEepHAs reoe3usd
110 IPOrpamMMe creyuaiumema

A.A. Kagun (manee 1o TEKCTy PELEH3EHT), MPOBEACHA peLeH3us padoyeil mporpammsl,
OLICHOYHBIX M METOJMYECKUX MaTepuajoB no aucuuiuinHe «Marematuka », OIIOII BO no
cnenuansHoctd  21.05.01 «lIpuknaonasa zeooezus», T1I0 TPOTpaMMe CHeyualumemada,
pazpabotanHoii B T'AOY AO BO "AcrpaxaHCkuil TIOCyAapCTBEHHBIM apXUTEKTYpHO-
CTpoUTeNbHBIN yHUBepcuTeT", Ha Kadenpe «leode3usn, kaoacmposviii yuemy» (pa3paboTUHK —
ooyenm, K.gp-m.n. K.JI. Axcybaes)

PaccMmoTpeB npencTaBiieHHbIE HA PELICH3UI0 MaTepUabl, PELIEH3EHT IPULIEN K CIIEAYIOIIUM
BBIBOJIAM:!

[TpenbsaBnennas pabovast mporpaMma yueOHON aucuuIInHbl «MaTeMaTHKa », (Janee 1o
tekcry Ilporpamma) coorBerctByer TpeboBanusmM PI'OC BO mo cnemumanbsaocTnn 21.05.01
«IIpuknaonaa z2eode3zus», YTBEPKJAECHHOIO NPHUKa30M MuUHHUCTEpCTBa OOpa30BaHUS U HAyKU
Poccuiickoit ®enepannu ot 11.08.2020r Ne 944 u 3aperucrpupoBanHoro B Muntocte Poccuu ot
25 aBrycta 2020 No59432.

[TpencraBnennas B [IporpamMMe akTyaabHOCTh Y4€OHOM AUCLMILIMHBI B paMKaX peanu3aluu
OIIOIT BO He moajieXXUT COMHEHUIO — JUCHUIUIMHA OTHOCHUTCS K Buloky 1 «/{HCHHUNIMHBI
(MoxyJsin)» 00s13aTeILHOM YaCTH.

[TpencraBnennsie B [IporpaMme ey yueOHOM AMCHUIUIMHBI COOTBETCTBYIOT TPEOOBAHUSIM
@I'0OC BO no cnemmansHoct 21.05.01 «lIpuxnaonan zeodezusn», HanpaBieHHOCTH (TIPOQUIIH)
«Hnowcenepuan 2eooeszusny.

B cootBerctBum ¢ Ilporpammoii 3a aucuumuinHOW «MaTeMaTHKa » 3aKpEIUICHBI 2
Komnemenyuu, KOTopble pealn3yloTcsi B 00bsSBICHHBIX TPEOOBaHUSIX.

[Tpennoxennsie B IIporpamme MHAMKATOPHl KOMIIETEHIMH B KAaTEropusiX 3HaTh, YMETh,
BJIAJIETh HaBBIKAMU OTPAXXalOT CIEHU(PHUKY M COJCpKaHWE TUCHMILIMHBI, a IPEICTaBICHHbIE B
OMM nokazareiau ¥ KpUTEpUH OLIEHWBAHUS KOMIIETEHIIUH 110 JUCHUIUIMHE Ha Pa3IMYHbIX dTanax
uxX (GOPMHPOBAHUS, @ TAKXKE IMIKAJIbl OLEHUBAHUS TTO3BOJISIOT ONPEACIUTh CTENIEHb JOCTH)KEHUS
3asBJICHHBIX PE3yJbTaTOB, T.€. YPOBEHb OCBOCHHUS OOYyYarOIIMMHCS COOTBETCTBYIOIIMX
KOMIIETEHIIMH B paMKax JaHHOW JUCIUIUINHEL.

VYyeOHnas nucnuiuiiHa «MaTtemaTuka », B3auMocBsa3aHa ¢ Apyrumu aucuuruimaamu OIOIT
BO mno cnemmansnoctu 21.05.01 «lIpuknaonas zeode3us», HanpaBieHHOCTh (Tpoduib)
«Huoncenepnasn 2eode3usn», 1 BOSMOKHOCTb TyOITHMPOBAaHUS B COJEPKaHUU HE BHISIBIICHA.

ITpencraBienHas [Iporpamma IIpeIoJaract HCIIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN MPU peaau3aliy pa3IudHbIX BUJIOB yueOHOU paboThl. Dopmbl
00pa30BaTeNbHBIX TEXHOJIOTUH COOTBETCTBYIOT CIIEU(UKE TUCIUIITNHBI.

[IpencraBinennsle M omnucaHHble B Ilporpamme ¢opmbl Tekymiel OLEHKH 3HaHHM
COOTBETCTBYIOT ciellM(pUKe AUCHUIUINHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

IIpomexxyTouHast aTTecTalusl 3HAHUM CHENUaIncTa, npexycMoTpeHHas IIporpammoit,
ocyliecTBisieTcss B (GopMme sk3aMeHa, 3aueta. DOopMbl OLIEHKH 3HAHUHM, NpPEICTABICHHBIE B
Paboueil mporpamme, COOTBETCTBYIOT crielU(PUKE TUCHUIUIMHBI U TPEOOBAaHUSAM K BBIITYCKHHUKAM

YyeOHO-MeTOIMYeCKOe  OOeclieyeHue  JUCHMIUIMHBI  TPEJICTaBIEHO  OCHOBHOM,
JOTIOTHUTEILHON JINTEPaTypol, HHTEPHET-pecypcaMu U cooTBeTcTBYeT TpeboBanusim GI'OC BO
cneunanbHoctu 21.05.01 «Ilpuknaonas 2zeode3zusny, HanpaBIeHHOCTD (poduib) «HHuicenepnan
2eooe3uny.

MarepuanbHO-TeXHHUECKOEe olecreyeHne cooTBercTByeT Tpeboanusm @OIOC BO
crieniuanbHOCTH 21.05.01 «Ilpuxnaonas zeodesusa» u cnenudrike TMCHUTUIMHBL «MaTeMaTHKAa,



1 o0ecreunBaeT MCIOIb30BAaHIE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCIIC HHTEPAKTUBHBIX
METOJ/IOB O0yUYECHUS.

[IpencraBieHHBIE HA PEIICH3UIO OIICHOYHBIE M METOINYECKUE MAaTePHAIIbI CIICIIMATFHOCTH
21.05.01 «IIpuknaouas zeode3usn» pa3paboTaH B COOTBETCTBUU C HOPMATHBHBIMH JIOKYMEHTAMHU,
MPEJICTABICHHBIMU B Tporpamme. OILIEHOYHBIE U METOJMYECKHE MAaTepHallbl MO JUCIUILINHE
«MareMaTukay, NMpeaHa3HAuYeHbl Uil TEKYIIEro KOHTPOJIS U NMPOMEKYTOYHOW aTTeCTallud U
MPEJICTABISIIOT CO0OM COBOKYITHOCTH pa3paboTaHHbIX Kadeapoit «Ieode3usn, kadacmposwlii
yuem» MaTepHallOB [UIsl YCTAHOBJICHHWS YPOBHS M KauecTBa JOCTHKEHUS OOYy4arolUMUCS
pe3yIbTAaTOB O0YUCHHSI.

3amayaMy OLEHOYHBIX M METOJIWYECKUX MAaTEpHaJIOB SIBISETCS KOHTPOJIb M YIpaBlICHUE
MIPOIIECCOM, OCBOCHUS 00YJAIOIIMMUCS 3HAHU, YMEHUI, HABBIKOB M KOMIIETCHIINH, 3asBIICHHBIX
B 00pa30BaTeNbHOI MpOrpaMmMe 1o JTaHHOM CIIeNUaIbHOCTH.

OneHOYHBIE W METOJMWYECKHE MaTepuanbl 1o jaucuuiuimHe «MaTemMaTHKa  »,
IpEeJICTaBICHbl: 1) TUMOBBIC 33JaHUS JJI MPOBEACHUS MPOMEKYTOUHOM aTTECTalluU: THUIIOBHIE
BONIPOCHI K 3K3aMEHy, 3a4eTy; 2) THUIIOBBIE 3aJaHUs I MPOBEICHUS TEKYIIEro KOHTPOJIS:
BXOJIHOTO U WUTOTOBOTO TECTUPOBAHUS, THIIOBBIE 3a/laHUs IS YCTHOTO OINPOCa, KOHTPOJIbHOMN
paboTel 3) KpuUTEepHH W IIKaJa OIICHUBAHHWS KOMIICTEHIIMH HA pa3IMYHBIX IJTalax HX
dbopmupoBanus; 4) METOAMUECKHUE MAaTEPUAIIBI, OTIPEACIISIONINE MPOLIETyphl OLICHUBAHUS 3HAHUH,
YMEHHIA, HAaBBIKOB, XapaKTSPU3YIOIIUX dTabl (HOPMUPOBAHUS KOMITCTEHITHI.

JlanHble MaTepualibl MO3BOJISIIOT B IOJIHOM Mepe OLIEHUTh pPe3yabTaThl OOy4YeHUs IO
mucuuiuinae «Martematuka », B AACY, a Takke OLEHUTHh CTENeHb CHOPMUPOBAHHOCTH
KOMIIETCHIINH.

OBIIIUE BbIBO/IbI

Ha ocHOBaHMM TpOBENEHHON pPEIEH3MHM MOXKHO CJeJaTh 3aKII0YEHHE, YTO XapakTep,
CTPYKTYpa, cojJepxaHue pabouyeil mporpaMmbl, OLIEHOYHBIE M METOJUYECKHE MaTepHalbl
mucruuinael «MaTtematuka », OIIOII BO mno cmenmansHoctn 21.05.01 «lIpuknaonasn
2eodezuay, TO TIPOTrpaMMe cneyuanumema, paspadbotaHHas , K.¢-w.n. K/ HAxcybaesvim
cootBercTBYeT TpeboBanusiM ®PI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM OTpaciy, pbIHKa TPy.a,
npodeccuoHanbHbIX  cTaHgapToB  cnemuanbHocTH  21.05.01  «llpuknaonas z2eooezusny,
HarpaBJaeHHOCTh (Tipoduinb) «HMuocenepnan zeooe3usa» M MOTYT OBITh PEKOMEHIOBAHBI K
UCIIOJIb30BaHUIO.

Penenzent:
HupexTop obImecTsa ¢ orpaHHYeHHOM /_A.A Kanun/
OTBETCTBEHHOCTBIO 1.0.0

«[eo-I'pady»




AHHOTANUA
K padoyeii mporpaMme JUCHUILIMHBI «MaTeMaTHKa» M0 HANPABJIEHUIO OATOTOBKH

21.05.01 "IIpukaagnas reone3us', cnenuaausanus «HkeHepHasi reoae3us»

O01mas TPy10eMKOCTb TUCHMILUIMHBI COCTABIISIET 14 3a4eTHBIE €UHUILIBI.

dopma NPoOMeKYTOUHON ATTECTALMH: 3a4ET, FK3aMEH.

Leabp ocBoeHHMs AMCHMILUIMHBI «MareMmatuka» sBIseTcs (HOpMHpPOBAHHE KOMIIETCHIIHIA
oOydJaromerocss B COOTBETCTBHM ¢ TpeOoBaHusMH DenepaabHOTO TOCYIapCTBEHHOTO
00pazoBaTeIbHOTO CTaHJlapTa BBICIIIETO oOpa3zoBaHHs 10 HaIpaBJICHUIO
MOITOTOBKH/CIIEUANBHOCTH «HKEHEpHAs Te01e3HUs».

VYyeOnas mucruiuimHa «Marematukay BXoauT B biok 1 «Jucuuminaey o0si3aTebHAS
yacTth. i1 OCBOGHHS IUCIHMIUIMHBI HEOOXOIWMBbI 3HAHMS, IIOJYYCHHBIE MPU HIy4YEHUU

CJICAYIOMUX TUCHUILIINH: «Anre6pa», « FCOMeTpI/IH» HN3YYCHHBIC B paMKax cpez[Heﬁ ITKOJIBI.

Kparkoe cogep:kanue IuCHMIINHBI:
Paznen 1. Jluneiinas u BeKTOpHaA ajredpa.
Paznen 2. Anaaurudyeckasi reoMeTpus.
Pa3nea 3. lu¢ddepennuanbHoe ncUHCIEHUE.
Pa3nes 4. UnTerpanbHoe McHUCIEHUE.
Pa3nea 5. KpaTnbie nHTErpansl.

Pasnea 6. luddep

3ag. xabenpoi

K.T.H., JIOIEHT ,Zf"/ /0.1. Epnomenko/

YHEHAR CTEMNEHE, YUEHOS IBAHKE T!?Dﬁm:l‘ H.O. Gamumas




MuHuncTepcTBO 00pPa30BaHUS U HAYKH ACTPaxaHCKOW o0JgacTH
I'ocynapcTBeHHOEe aBTOHOMHOe o0Opa3oBaTeJbHOE YUpexKIeHHUE
AcTpaxaHckoi o0JgacTH BbhicmIero o0pasoBaHus
«ACTPaXaHCKHH FOCYyJapCTBEHHBI AaPXHUTEKTYPHO-CTPOUTEAbHBIH
YHHUBEPCHTET»

(FTAOY AO BO «ATACY»)

«31 )»\@’g

e

OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI

HaunMeHnoBanue 1M CIUILIHHBI
MareMmaTuka
(yka3b16aemm HaumeHoeaHue 6 coomeemcmeuu Cy'-l€6HblM nJZaHOM)

I1o cnenmuaabHOCTH

21.05.01 «IMTPUKJIAJIHAS 'EOQJE3UA»

(vkaswisaemcs HaumeHnoganue cneyuanvHocmu 8 coomgememauu ¢ @I'OC)

Cnenuajau3auus

«I/IH)KGHCDHaH reoac3usi»
(vKasvisaemcs HaumeHosaHue cheyuanusayuu 6 coomsemcmsuu ¢ OIOI)

Kadenpa
Cucremsbl ABTOMATU3HUPOBAHHOI'O ITPOCKTUPOBAHUA 1 MOACIIUPOBAHUSA

Kpanudukanus BbITyCKHUKA: CIEIHATUCT

Actpaxanb — 2021



Pazpaborunku:

noneuT. K.db.-M.H. i / K. SIkcybaes /

A

(zaHuMaeMast 101>KHOCTh, (nonmnuce) H. O. D.
y4€Hasl CTEIIEHE U Y4€HOE 3BaHM1e)

OneHouyHbIE U METOAMYECKHE MaTepHalibl pacCMOTPEHBI U YTBEPKEHBI Ha 3acelaHuu Kadenpsl

«Cucmembi asmomamusupoeaHnHoco NPpOeEKMUpoOB6arHusl U MOOGJZMPOGCZHM}Z»

nportoxon Ne % ot 40.95. M r.
3apemyromuii kaheapoit /{// EBgomenko O.1.

(nod?/ca)

CoruiacoBaHo:
[Ipenceaarens MKC «llpuxiiannas reoge3us» /
ganpasneHsocTh (Mpoduis) «MHmKeHepHas Te0AE3nI» / C.P. Kocoboxosa /
(6 mnmcs) H. 0. 2.
//
Hauvaneauk YMY /U.B. Axcrotuna/
/(mozamucs) H.O.®

Hagansnux YMO BO %%7 //’/// 'é/‘;//fﬁ/@/

(noanues)



COJIEP’)KAHME:

Crp.

1. OneHoYHbIE U METOJUYECKHE MaTepHUAaIIbl ISl IPOBEIEHUS TEKYILEro KOH-

TPOJISL yCTIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00yJaroImuxcs no

NVCHUIIIINHE 4
1.1.  IlepedyeHb KOMIETEHIMH C YKa3aHUEM 3TANoOB UX (OPMUPOBAHUS B

IIPOLIECCE OCBOEHUS 00pa30BaTEIbLHON IPOrpaMMm 4
1.2.  Omnwucanue nokasatesiell 1 KpUTEPUEB OLICHUBAHUS KOMIIETCHLIUH HA

Pa3IUYHbIX ATanax ux popMupoBaHUs, ONUCAHHUE LIIKAJ OLIEHUBAHUS 6
1.2.1. TlepedyeHb OIIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOIIS 6
1.2.2. Onwucanue nokasartenei U KpUTEpUEB OLICHUBAHUS KOMIIETEHIIUH 110 AuC-

LUIUTMHE HAa pa3IMyHbIX 3Tanax ux GOpMHUPOBAHUS, OMMCAHUE LKA OLle-

HUBaHUS 6
1.2.3. IlIxana orieHUBaHUSI 8
2. TuroBsle KOHTPOJIBHBIE 3aJaHHsI WM WHBIE MaTepHaibl, HEOOXOAUMBIE IS

OLIEHKU 3HaHWH, YMEHH, HaBBIKOB, XapaKTEePU3YIOIIMNX 3Tanbl OPMHUPOBa-

HUSl KOMIIETEHLIUH B IPOLIECCE OCBOEHMSI 00pa30BaTeIbHON IPOrpaMMBI 8
3. [TepeueHb U XapaKTEPUCTUKHU NMPOLEAYPHI OLICHUBAHUS 3HAHUN, YMEHHIH,

HaBBIKOB, XapaKTEPHU3YIOUINX 3Tanbl (JOPMHUPOBAHUS KOMITETCHIIUN 11

4 [Ipunoxenus 12



1. O1neHoYHbIE H METOAUYECKHE MaTepuajJdbl IAJd NPOBEACHUS TCKYHIEIr0 KOHTPOJHA YCIIEBAEMOCTH MU HpOMe)KyTO‘IHOi;I aTTeCTallumn
oﬁyqammnxc;l Mo TMCHMIIJIMHE

OrneHOYHBIC U METOJUYECKIE MAaTePHAIbl SBISIOTCS HEOTHEMIIEMON YacThi0 paboydei MporpaMMbl TUCHUTUTHHBI M PEACTABICHBI B BUJIE OTJCIIEHOTO
JIOKyMEHTa

1.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHHEM 3TaNoB X (pOpMUPOBaHUS B NpoLiecce OCBOCHHUS 00pPa30BaTeJIbHOI IPOrpaMMBbl

NHAMKATOPBI JOCTHKEHHI KOM- Homep pa3aeiia AuCHUILIHHBI
HNupexc u popmyanpoBka neTeHli, yCTAHOBJICHHbIE (B cooTrBeTcTBMHU € 1.5.1) DopMbI KOHTPOJISI ¢ KOHKPETH-
koMnereHunu N o11011 3anuei 3a1aHus
1 2 3 4 5 6 7
1 2 3 4 5 6 7 8 9 10

YK - 10 - criocoOeH puHU- |3HATH:

MaTh 0OOCHOBAaHHBIE DKOHO-

HOPMBI (PHHAHCOBOTO M TeXHHYE- Bompocs! k 9K3aMeHy U 3a4eTy
MHIHCCKUC PCIICHUA B Pa3-  |ckoro obecreueHns! HCIOTHUTENEH 1(1-14);
JIUYHBIX 00NACTSX KMIHENCA- | rKeHepHO-TEOAE3MUECKIX PAGOT 4(1-14);
TEJIBHOCTH; (VK-10.1). 6(1-10);
< . < < [80-20).
Tectsl
10(1-14);
11(1-18);
12(1-11);
13(1-13).
YMmers:

o0ecrneynBaTh UCIIOJIHATEIICH Ma-
TCPUATIBHO-TCXHUYCCKUMU U (bI/I-

JlaGopaTopHsie:
HAHCOBBIMH CPEJCTBAMH UCXO/S U3 14(1-3);
(1)I/I3I/IKO-FCOFpa(1)I/ItIeCKE/IX U 3KOHO- 15(1-1 5’);
?ypllné?cl:gnz); yCJIOBHIA paiioHa paboT X X 16(1a,16);
2). 17(1(1-100));
18(1(1-4));

19(1(1-10)).




BaageTs HaBLIKAMH

METOJIaMH KOHTPOJISl KauecTBa pe-
3yIBTAaTOB  NpoheCCHOHAITBHOMN
nestenpHOCTH (YK-10.3);

KonTponbHbie
2(1-4);
5(1-5);
7(1-3);
9(1-11).

IIK — 8 - TOTOBHOCTBIO K
pa3paboTKe aNropuTMOB,
porpamMm M METOIUK pe-
LIEHU UH)XEHEPHO-
reo/Ie3NUECKUX 3a]1a4 U Blla-
JIEHUEM METOlaMU MaTeMa-
THYECKOH 00paboTKH pe-
3yJIBTaTOB MOJEBBIX T€0Ie-
3UYECKUX U3MEPEHUH, acT-
POHOMHYECKHX HaOIrOIe-
HUU, TPABUMETPUIECKUX
OMpeIeICHUIN MpU MPOEKTH-
pPOBaHUU, CTPOUTEIBCTBE U
SKCIULyaTaluu 3JaHui U
HWHXXEHEPHBIX COOPYKCHHM.

3HATh:

[TepcrieKTHBHBIE CPEICTBA, METO/IBI
Y TIpoTpaMMHOE obecriedeHne mpo-

Bomnpock! k 3K3aMeHy U 3a4eTy
1(15-29);

W3BOJICTBA U 00paboOTKH MaTepHa- 4(15-33);
JIOB UH)XKCHEPHO-TE€0IE3UNUCCKUX 6(11-22);
m3bickanmii (ITK — 8.1). 8(21-38).
TecThl
10(15-22);
11(19-33);
12(12-21);
13(14-23).
Ymern:
Hcnonb3oBaTh KOMIBIOTEPHBIE JlaGopaTopHsie
TEXHOJIOTUU JJIs aHAJIU3a JaHHbIX, 14(4);
XpaHAIIMXCS B TOCYAAPCTBEHHBIX 15(16-23);
nH(OPMAITMOHHBIX cHcTeMax obec- 16(2-1a);
TICYCHUS TPAJOCTPOUTEITHLHON 1 17(2(1-14));
uHo# nestensHocTH (1K — 8.2). 18(2(1-6));
19(2(1-4))
Baagers HaBbIKAMH
OCBOCHUS COBPEMEHHBIX KOMIIBIO- KOHTpOIIBHEIE
TEPHBIX TEXHOJIOIUH IJIAHUPOBa- 2(5,6);
HUS 1 BBITIOJTHEHUS HHKEHEPHO- 5(7-24);
re0/Ie3NYECKUX U3bICKaHUH ( 7(4-6);

TIK - 8.3).

9(12-20).




1.2 Onucanue moka3zarteseil ¥ KpUTepHeB OLEHWBAHUS KOMIETEHIMIi HAa Pa3jM4YHBIX 3Tanax ux (GopMHUPOBaHHUS, ONHMCAHHE LIKAJ
OlLleHMBAHUS

1.2.1 Hepeqem, OLCHOYHBIX CPEACTB TEKYIEI0 q)OpMI)I KOHTPOJIAA YCIIEBAEMOCTH

HaunmenoBanue one-

HOYHOT'O CpE€aCTBa

KpaTkas xapakTepucTka OLEHOYHOIO CPECTBa

[IpeacraBneHne ONEHOYHOTO
cpencTsa B QpoHIIE

1

2

3

Konrponshas pabora

CpencTBo MPOBEPKU YMEHHM MPUMEHSTH MOYICHHBIC 3HAHUS [Tl PEIICHUS 3a71a9 OIIPEIeTICHHOTO
THMNA [0 TEME WIH pa3aeiy

KoMIiexT KOHTpOJIBHBIX 3a]1a-
HUI 110 BApUAHTaM

Tectrl

CucreMa cTaHIAPTU3UPOBAHHBIX 33JJaHHH, TO3BOJISOIIAS ABTOMATH3UPOBATH MPOIETyPy U3MEPEHHS
YPOBHS 3HAHUM U YMEHUH 00y4aroIierocs

Dol TECTOBBIX 3aaHUN

3amuTa mabopaTopHOU

paboThI

CpenctBo, IMO3BOIISIONIEE OIEHUTh YMEHHE U BIIaZicHHe 00ydJaronerocst U3Jarath CyTh IOCTAaBICHHOM
3a/1a9u, CAMOCTOSITEIIFHO MTPUMEHSTh CTAaHAAPTHBIC METO/IBI PEIICHHUS TOCTABICHHON 3a]]a4H C HC-

MOJIb30BaHUEM UMEIONICHCs 1a00paTOpHOI 0a3bl, MPOBOAKUTH aHAJIN3 MOJYYESHHOTO Pe3yabTaTra pado-
ThL. PekoMeHtyeTcs A1 OlleHKH YMEHUH M BIIQJICHUN CTYICHTOB.

Tembl 1abopaTopHBIX PaboT U
TpeOOBaHUS K 3aIlHTe.

1.2.2 Onucanue nmokasaresjieil H KPUTEPHEB OLCHUBAHMA KOMIICTCHIMI MO AUCHHMINIMHE HA Pa3JIMYHBIX 3Tanax ux (GopMHpOBaHMuS,
ONHCAHHEe IIKAJ OLleHUBAHUSA

Komnerenuus, | Iliannpyemsle pe3yJib- IMoka3aTesin U KPUTEPHUH OLEHMBAHUS Pe3yJIbTATOB 00yUYeHUs!
dTamnel TaThI 00yueHust Huske nmoporosoro ypoBHsi | IToporoBblii ypoBeHb IIpoaBUHYTHIIi ypOBEHb Bbicokmii ypoBeHb
0CBOCHUS (He 3a4TEHO) (3aureHo) (3aureHo) (3aureHo)
KOMIIeTeHIHH
1 2 3 4 5 6

YK - 10 - crnoco-
OeH  MpUHUMATH
000CHOBaHHbIE
HKOHOMHUYECKUE
pelieHuss B pas-
JUYHBIX 00JIACTIX
KU3HEIeSITeIbHO-
CTH;

3HaTh HOPMEI pUHAH-
COBOI'0 U TEXHHUYECKOTO
o0ecrneveHus UCTIOIHH-
Tenel HHXKEHEPHO-
TeoIe3MIECKuX paboT
(YK-10.1).

He 3naer HOpM ¢uHAHCO-
BOr'0 ¥ TEXHHUYECKOr0o 00ec-
MEUEHHUSI MCIIOJIHUTENIEH HH-
JKCHEPHO-TCO/IC3NICCKUX Pa-
00T

3HaeT HOPMBI (PUHAHCOBO-
r0 U TEXHUYECKOro obec-
MIEYCHUS UCTIOTHUTEIICH
HH)XEHEPHO-
reosie3nueckux padboT Ha
MTOCPEACTBEHHOM YPOBHE

3HaeT HOPMBI (PHHAHCOBOTO
Y TEXHHYECKOro obecreue-
HUS UCTIOJTHUTENCH UHKe-
HEPHO-TEOJIE3UUCCKUX pabOT
Ha XOpOIIIeM YpPOBHE

3naer HOPMEI (PUHAHCOBOTO
U TEXHHYECKOro obecrede-
HUS UCTOJHHUTEICH WHXKe-
HEPHO-TEOJIC3UUECKUX PabOT
Ha BBICOKOM ypOBHE

YMeTh 00ecrieunBaTh
HCIIOJIHUTENIEN MaTepU-
ATbHO-TEXHUYECKUMU U
(PMHAHCOBBIMH Cpe/I-

He ymeer oOecneumBaTh nc-
MIOJIHUTENEN  MaTepHaIbHO-
TEXHUYECKUMH W (UHAHCO-
BBIMH CPEICTBAMH UCXOAS U3

YMmeeT obOecrieynBaTh HMC-
MIOJIHUTENIEH MaTEPHUAIIbHO-
TEXHUYCCKUMHU U (PUHAHCO-
BBIMHU CPEICTBAMU UCXOA

YMeer o0OecneunBaTh MC-
MIOJIHUTENIEH MaTepUaIbHO-
TEXHUYECKUMU U (PUHAHCO-
BBIMU CPEJICTBAMHU UCXOJIS U3

YMmeer obecnieunBath McC-
MIOJIHATEJIEN MaTepUaIbHO-
TEXHUYECKUMH U PUHAHCO-
BBIMH CPEJICTBAMH HCXOS U3

6




CTBaMHM UCXOJIS U3 PU3H-
KO-reorpaguyeckux u

SKOHOMHUYECKHX YCIOBUH
pationa padot (YK-10.2).

(bm3uKo-reorpadpUIeCKUX U
DKOHOMHYECKHUX YCIIOBHM
paiioHa pabot

3 QU3NKO-
reorpau4ecKux u 3KOHO-
MHUYECKUX YCIOBUH pailoHa
paboT Ha TOCPEICTBEHHOM
YpOBHE

(m3uKo-reorpadIECKux U
SKOHOMHUYECKUX YCIOBHM
paiioHa paboT Ha XOpolieM
YpOBHE

¢br3uKo-reorpadUIECKUX U
SKOHOMHYECKUX yCIOBHU
paiioHa paboT Ha BEICOKOM
ypOBHE

Biagers HaBBIKAMH
KOHTPOJISI KauecTBa pe-
3yJIBTAaTOB Mpodeccuo-
HaabHOH eI TeNLHOCTH
(VK-10.3);

He BiaajeeT HaBbIKAMHU
KOHTPOJISl KauecTBa Pe3yib-
TaTOB MpOo(ecCHOHATBHOM
JIeITETLHOCTH

Baaneer HaBbIKAMM
KOHTPOJISI KauecTBa pe-
3yJIbTaTOB MPOQECCUo-
HaJIbHOH JIeATeNFHOCTH Ha
MOCPEJCTBEHHOM YPOBHE

Buaaneer HaBBIKAMH KOH-
TPOJIA KauecTBa Pe3yIbTa-
TOB MPO(eCcCHOHATFHON JIe-
STEIHHOCTH Ha XOPOIIeM
YpOBHE

Bianeer HaBLIKAMH KOH-
TPOJIS KauecTBa Pe3yJIbTa-
TOB NpodeccHoHaATHHOMN J1e-
SITEILHOCTH Ha BHICOKOM
YpOBHE

K - 8 - rortos-
HOCTBIO K pa3pa-
0OTKE aJNTOpHT-
MOB, MPO-TpaMM
U METOIUK pe-

IIEHUN HHXKe-
HEp-HO-
TreoIe3NYECKUX

3a7a4 W Biaje-
HHUEM METOJaMu
MaTeMaTHYeCKOH
00paboTku  pe-
3ylbTaTOB IOJIE-
BBIX Teofie3ude-
CKHUX U3MEpEHUH,
aCTpOHOMUYE-

CKux HaOmone-
HUW, T'paBUMET-
pPUYECKHX OIIpe-
JIeJIeHUI npu
MIPOEKTHUPOBA-

HUH, CTPOUTEINb-
CTBE M JKCILIya-
Talluy 30aHUH U
WH)KEHEPHBIX

COOPY>KEHUM.

3HaTh TEpPCIEKTUBHBIC
CpeZCTBa, METOIbI M TIPO-
rpaMMHOE obecrieueHue
MPOU3BOJCTBA 1 00pa-
OOTKH MaTepHaIoB UH-
KECHEPHO-TCO/IC3NICCKUX
m3bickanuit (I1IK — 8.1).

He 3HaeT mepCreKTHBHbBIC
Cpe/CTBa, METOMBI U TIPO-
rpaMMHOE obecrieueHune Ipo-
W3BOZICTBA U 00PaOOTKH Ma-
TEPUAIIOB HH)XEHEPHO-
reoIE3NUECKIX U3BICKaHUH

3HaeT MepCHeKTUBHbBIC
CPEeICTBa, METO/IBI U TIPO-
rpaMMHOE obecTieueHue
MPOM3BOJCTBA U 00paboT-
KH MaTepUaioB HHKEHEP-
HO-T€0JIe3NIEeCKHUX H3BIC-
KaHUU Ha MOCPEACTBEHHOM
ypOBHE

3HaeT NepCreKTHBHBIC CPe-
CTBa, METOJIBI M IPOTPaMM-
HOE o0ecTieueHIe MPON3BO/I-
cTBa U 00paboTKH MaTepHa-
JIOB MH)KEHEPHO-
re0JIe3NIeCKUX M3bICKaHUH
Ha XOPOIIEM YPOBHE

3HaeT NepCreKTUBHBIE CPEl-
CTBa, METOJIbI M IPOTPaMM-
HOE 00eCIIeUCHHE TPON3BO/I-
cTBa U 00paboTKH MaTepHa-
JIOB MH)KEHEPHO-
re0JIe3NYECKNX U3BICKaHUH
Ha BBICOKOM ypOBHE

Ymerth UCNIOIB30BATh
KOMITBIOTEPHBIE TEXHO-
JIOTUH TS aHAIHA3a J]aH-
HBIX, XPAHALINXCS B TOC-
yAapCTBEHHBIX HH(OP-
MAalMOHHBIX CUCTEMAX
obecrieueHus rpagocTpo-
UTEJILHON U UHOHU Jes-
tenpHOCTH (ITK — 8.2).

He ymeeT ucnonas3oBaTh
KOMITbIOTEPHBIE TEXHOJIOTUH
JUTS aHANH3a JaHHBIX, Xpa-
HSIIUXCS B TOCYAaPCTBEHHBIX
UHQOPMAIIOHHBIX CHCTEMAaX
o0ecreveHus rpagocTpou-
TEJIBbHOU U NHOU IESTENbHO-
CTH

YMeeT HCIONB30BATh
KOMITbIOTEPHBIE TEXHOJIO-
MU IS aHajn3a JaHHBIX,
XPaHSIIUXCS B TOCyAap-
CTBEHHBIX HH(OPMAIUOH-
HBIX CHCTEMax obecreue-
HUSI TPAJIOCTPOUTENIBHON U
WHOM JIeATEIbHOCTH Ha
MIOCPEICTBEHHOM YPOBHE

YMeeT HCHOIB30BaTh KOM-
MBIOTEPHBIC TEXHO-JIOTUU JIJIS
aHalM3a JaHHBIX, XPAHAIIUX-
¢S B TOCYJapCTBEHHBIX WH-
(hOPMAITMOHHBIX CHCTEMaX
obecrieyeHus rpagocTpou-
TCIBLHON W MHOM AeITSIBHO-
CTH Ha XOPOIIIEM YPOBHE

YMeeT WHCIONB30BATH KOM-
MBIOTEPHBIC TEXHOJOTHU IS
aHaln3a JaHHBIX, XPaHIIINX-
¢ B TOCYNapCTBEHHBIX HWH-
(OpMAIMOHHBIX  CHCTEMax
obecrieueHusi  rpagoCTpoOu-
TCILHON M WHOU AeATSIIBHO-
CTH Ha BBICOKOM YpPOBHE

Baagers HaBbIKaMu
OCBOCHHS COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHO-
JIOTUH TUTAHUPOBAHUSA U
BBITIOJTHCHHUA UHXKCHEP-
HO-T€0/IE3UUECCKUX
m3bickaami (1K — 8.3).

He Bi1ageeTr HaBBIKAMH
OCBOCHWSI COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIO-
TUH TUTAHUPOBAHUS U BBI-
TITIOJIHCHU S I/IH)KeHepHO-
reoIe3NYECKUX U3LICKAHUN

Baaneer HaBBIKAMH
OCBOCHHMSI COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIO-
TUH TUTAHUPOBAHUS U BBI-
ITOJTHCHU A I/IH)KeHepHO-
reoJIe3NYECKUX MU3BICKa-
HUH Ha MOCPEICTBEHHOM
YPOBHE

Biaaeer HaBBIKAMH OCBO-
CHUA COBpeMeHHBIX KOMIIb-
IOTEPHBIX TEXHOJIOTUH TIIa-
HUPOBAHUS ¥ BBITOTHCHIS
I/IH)KeHepHO-I“eOIleZiI/IT-IeCKI/IX
M3BICKaHHM Ha XOpOIleM
YpOBHE

Biageer HaBBIKAMHM OCBO-
CHUA COBpeMeHHHX KOMIIb-
IOTEPHBIX TEXHOJIOTHH TuIa-
HUPOBAHUS W BBITTOJIHCHUS
WHXEHEPHO-TEOAC3NICCKUX
M3BICKAaHUH Ha  BBICOKOM
YpOBHE




1.2.3 llIkajia onieHUBaHUA

YpoBeHb TOCTHKEHUI OtMeTka B 5-OaIpHOM IIKaJIe 3auyTeHo/ HE 3aYTEHO
BBICOKHUI «5»(0TIUYHO) 3a4TEHO
TIPOABUHY THIA «4»(xoporio) 3a4TeHO
MOPOTOBBIN «3»(yIOBIETBOPUTEIHHO) 3a4TEHO
HUKE TTOPOTOBOTO «2»(HEyTOBIETBOPUTENBHO) HE 3a4TEHO

2. TunoBble KOHTPOJbHBIC 3aJaHHS WM HMHbIe MaTepHAJbl, HeOOXOAUMBIE IS
OlleHKM 3HaHWi, YMEeHHUi, HABbIKOB, XapaKTepu3ywuue 3Tanbl (GopMHUPOBaHUSI KOMIIe-
TeHIU 00pa30BaTeIbHOH NPOrpaMMBbI

TUITOBBIE 3AJIAHW JIJ11 ITPOBEJIEHUS IIPOMEXYTOUYHOM ATTECTALIUU

2.1 Dk3amMmeH, 3aueT

a) munosvle 86onpocwl K dx3ameny (l[lpunoscenus 1,4,6,8);

0) Kpumepuu oyeHu8aHus

IIpu oueHKe 3HAHUM HA DK3aMEHE YYUTBIBACTC:

1. VYpoBeHb CHOPMUPOBAHHOCTH KOMIICTCHIIHIA.
2. YpoBeHb YCBOEHHUS TEOPETUYECKUX MOJONKEHUN TUCIUIUIMHBI, MPaBUIBLHOCTH (OPMYIH-
POBKHM OCHOBHBIX MOHSATUN U 3aKOHOMEPHOCTEH.

3. VYposeHs 3HaHUS (HAKTHIECKOTO MaTepHaia B 00beMe MPOTrPAMMBI.
4. Jloruka, CTpyKTypa U TPAMOTHOCTb U3JI0KEHHSI BOIIpOCa.
5.  YMeHue cBA3aTh TEOPHUIO C PAKTUKOM.
6. YwMenue nenatb 00001IEHNUS, BBIBOIBIL.
Ne i/m Ouenka Kputepuu oneHkn
1. OTnuaHO OTBeTHI Ha TOCTABJICHHBIE BOIPOCH! M3JaraloTCs JIOTHYHO, TOCIEI0BATEIbHO
U He TpeOYIOT JTOMOTHUTEIbHBIX TMOsICHeHU . [10JTHO pacKphIBaOTCS MPUYNH-
HO-CIICZICTBEHHBIC CBSI3M MEXKIY SBICHHUSIMH U COOBITHsAMU. [lemaroTcss o6oc-
HOBaHHBIE BBIBOIBL. JleMOHCTpUpYIOTCs TTyOOKHMe 3HaHHS 0a30BBIX HOpMa-
THBHO-TIPABOBBIX aKTOB. COOII0IAI0TCS HOPMBI JIUTEPaTypHOI peyn.
2. XOpOH_IO OTBeTHI Ha MTOCTABIEHHBIE BOIPOCHI U3JIArarOTCA CUCTEMATHU3UPOBAHO U I10-
creioBaTeNbHO. ba3oBble HOPMATUBHO-TIPABOBBIE aKTHI UCIIONB3YIOTCS, HO B
HEJJ0CTaTOYHOM o0Bbeme. MaTepuan n3jiaraercs yBepeHHO. PacKphITH mpH-
YMHHO-CJICACTBCHHBIC CBA3U MCKIY ABJIICHUAMU U COOBITHSIMHU. I[GMOHCTpI/I-
pyeTcsl yMeHHE aHaJIM3UpOBaTh MaTeprall, OJHAKO HE BCE BBIBOJBI HOCAT ap-
TYMEHTHPOBAHHBII M JJOKa3aTeNbHbII Xapakrep. CoO0aI0TCs HOPMBI JIH-
TEepaTypHOU pedH.
3. VnosnerBopu- | JlomyckaroTcs HapylleHHs B IOCIEIOBAaTEIbHOCTH H3JIOXKEHMs. MMmerorcs
TEIBHO YIIOMUHAHUS 00 OTIEIBbHBIX 0a30BBIX HOPMATHBHO-NPABOBBIX akTax. He-
IMOJIHO PACKPBIBAIOTCSA MPUYUHHO-CJICACTBCHHLIC CBA3U MECKAY ABJIICHUAMU U
COOBITHAMH. JIeMOHCTPHPYIOTCSl IOBEPXHOCTHBIE 3HAHUSI BOIIPOCA, C TPYIOM
pelralTcs KOHKpETHbIE 3amadn. VMMerorcs 3arpynHeHus ¢ BbBojamu. Jlo-
IIyCKAaIOTCs HAPYIIECHUS HOPM JIMTEPATYPHON PEUn.
4. Heynosnersop | Martepuan wusnaraercsi HENOCIENOBATENBbHO, COMBUMBO, HE IIPEACTaBISAET
HUTEIBLHO OmnpeAeIeHHOW CcHUCTeMBbl 3HaHWUW 1o auctuIuinHe. He packpsiBaroTcs npu-

YUHHO-CJICACTBEHHBIC CBSI3M MEX]Y SBICHUAMH U COOBITHSIMU. He mpoBoanT-
cs aHanu3. BeiBoabI OTCYTCTBYIOT. OTBETHI Ha AOMOJIHUTEIBHBIE BOMPOCH OT-
CYTCTBYIOT. VIMeIoTCS 3aMeTHbIe HapyIIeHHs HOPM JINTepaTypHON pedH.




5. 3auTeHo BricTaBnsieTcs mpu COOTBETCTBUU IapaMeTpaM SK3aMEHALMOHHON IIKalbl Ha
YPOBHE «OTIUYHOY, «XOPOILIOY, «YIOBICTBOPUTEIHHO

6. He 3aureno | BeicTaBiseTcst mpu COOTBETCTBHUH MapaMeTpaM SK3aMEHAITMOHHON IIKAIbI Ha
YPOBHE «HEYIOBICTBOPUTEIHHOY»

TUITOBBIE 3AJAHUA JUTA TIPOBEJJEHN A TEKYIHEI'O KOHTPOJIA

2.2. KonTpouabHas padorta

a)  munogvle 3a0anus K KOHMpoavHou pabome (IIpunoscenus 2,5,7,9);
0) Kpumepuu oyeHuBaHus

Brmonasiercs B nmuckMeHHo# popme. [Ipu orienke paboThl CTyJeHTa YIUTHIBACTCS:
1. IlpaBunpHOE pelieHue 3aad.
2. CaMOCTOSITeNIbHOCTh CY)KJICHH, TBOPUECKUH ITOIX0]], HAydHOE 00OCHOBAaHUE PAaCKPHIBAEMOM
POOIIEMBI.
3. IIpaBunbHOCTB UCTIOIB30BAHUS LIUTAT (€CIU [IUTAaTa IPUBOJUTCS TOCIOBHO, TO HAJO0 B3STh €€ B
KaBbIUKM U YKa3aThb UCTOUHHUK C YKa3aHUEM (paMUIMK aBTOPA, Ha3BaHUsI IPOU3BECHUS, MECTA U
ropoja u3JaHus, TOMa, 4acTu, naparpada, CTpaHHIIbI).
4. Hanuuue B KOHIIE paOOTHI TOJHOI'O CIHMCKA JTUTEPATYPHI.

Ne

Onenka Kputepun ouenku
n/n u purep 1

1 lommamo CryneHT BeIOTHUI paboTy 6e3 oINOOK 1 HEI0UETOB, IOMYCTHII He Oojiee OAHOTO

Hejovera
7 Xopomo CTyaeHT BBITOIHII PaboTy MOTHOCTHIO, HO IOIMYyCTHII B Helt He Ooyiee 0OHOM He-
P rpy0oii OImMOKH U OJJHOTO HeoYeTa, Wik He Oosiee ABYX HEIOUETOB
CTyIeHT paBUIIbHO BBITIOJIHHI HE MEHEe MOJIOBUHBI paOOTHI MM JOMYCTHI HE 00-
VIOBIETBO Jiee ABYyX IpyObIX omKOOK, Wi He OoJiee oHON TPY0Oit 1 0JHOH Herpy0oi omnoOKu
3 HTENLHO 1 OJTHOTO HeAoYeTa, WiIu He 0oJiee IByX-TPeX HErpyObIX OMMOOK, MIH OJHOW HETPYy-
P 00¥1 OIIMOKH U TPEX HEAOYETOB, WIIH ITPH OTCYTCTBHU OMIMOOK, HO MPH HAIMYUH Ye-
TBIPEX-TISATH HEAOUETOB, IJIOX0 3HAET MaTepuall, I0MycKaeT HCKaXeHne (paKkToB
Heyoero CTyIeHT HOMyCTHI YHCIIO OMIMOOK ¥ HEAOUETOB IPEBOCXOAIICe HOPMY, TIPU KOTO-
4 p ye R poii MOKeT OBITH BHICTAaBJIEHA OLICHKA «3», MM €CJIM NPaBUIIBHO BBITIOJIHUI MEHEe
UTEIbH

ITIOJIOBUHBI paGOTBI

Brimonneno npaBuisHO He MeHee 50% 3amaHuii, padoTa BBHIIONHEHA MO CTaHAAPT-
HOH WJIM CaMOCTOSITENBHO pa3padOTaHHOW METOAMKE, B OCBEIICHHHM BOIPOCOB HE
COJEPXKUTCS TPyObIX OIMOOK, IT0 X0y PELICHUS CIENaHbl apryMEHTHPOBaHHbIC BbI-
BO/JIbI, CAMOCTOSITENIFHO BBIINOJIHEHA Tpaduueckas 4acTh pabOTh

5 | 3aureHo

CTyzeHT He crpaBmIICS C 3aJaHUeM (BBIIIOJIHEHO NMpaBWIbHO MeHee 50% 3amaHus
BapHaHTa), HE PACKPHITO OCHOBHOE COJIEP)KaHHE BOIPOCOB, MMEIOTCS IPyObIe
OIIMOKK B OCBEIICHHU BOIPOCA, B PELICHUH 3a/1a4, B BBIOJIHCHUU rpapuyecKon
YaCTH 3aJIaHUs U T.1., a TAKXKE BBITIOJIHEHA HE CAMOCTOSTEIIBHO.

6 | He 3auteno




2.3. Tect

a) munosvle gonpocwvl k mecmy (llpunoscenusn 3,10,11,12,13);

6) Kpumepuu OyeRuBanusl.

[Ipu onieHKe 3HAHUH 1O pe3yapTaTaM TECTOB YUYUTHIBACTCSA:

1. YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHITHIA.
2. YpoBeHb YCBOCHHSI TEOPETHYECKUX IMOJIOKEHUN IUCHUIIIMHBI, TMPABUIHLHOCTD
(hopMyJTUPOBKHM OCHOBHBIX MOHSATUN U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PaKTHUECKOTO MaTepraia B 00beMe porpamMmal.

4. Jloruka, CTpyKTypa U TPaMOTHOCTH U3JI0KEHHSI BOTIpOCa.

5. YMeHue cBA3aTh TEOPUIO € IIPAKTUKOM.

6. YMeHnue aeaath 0000IIEHNS, BEIBOILI.

Ne Orneska

Kpurepun onenku

1. |OTau4aHO

€CJIM BBIIIOJIHEHBI CHEAYOLIUE YCIOBHUS:
- laHbl IPaBUJIbHBIE OTBETHI HE MeHee YeM Ha 90% BOIMPOCOB TecTa, UCKIIIO-
Yasi BOIPOCHI, Ha KOTOPBIC CTYACHT JIOJI’KEH JIaTh CBOOOIHBIN OTBET;
-Ha BCE BOIPOCHI, IPEATOJIAraloIne CBOOOHEBIN OTBET, CTYACHT Aall pa-
BUWJILHBIN U TTOJTHBIM OTBET.

2. |Xoporo

©CJIV BBITTOJTHEHBI CJICTYIOIIIE YCIOBHS:

- IaHbI NPaBUJIBHEIC OTBETHI HE MEHEE ueM Ha 75% BOIPOCOB TecTa, Uc-
KITIOYasi BOMTPOCHI, Ha KOTOPBIE CTYJSHT JOJKEH 1aTh CBOOOIHBINA OTBET;

- Ha BCE BOTIPOCHI, IPEITOJIararoliue CBOOOHBIN OTBET, CTYACHT JaJl Ipa-
BUJIBHBIN OTBET, HO JIOMYCTHJI HE3HAUUTEIILHBIC OIIMOKHU M HE TIOKa3all He-
00X0IUMOM MOJIHOTHI.

3.  |YaoBieTBOpUTEb-
HO

€CJIM BBITIOJTHEHEI CIICIYIONINE YCIOBHS:
- aHbl TpaBUJIBHBIE OTBETHl HE MeHee ueM Ha 50% BOIPOCOB TecTa, HCH
KITF0Yasi BOTIPOCHI, Ha KOTOPBIE CTYACHT JOJKEH 1aTh CBOOOTHBIN OTBET;

- Ha BCE BOMPOCHI, IPEITOIATAIONTNE CBOOOIHEII OTBET, CTYIACHT Jal He-
MPOTUBOPEUUBBIA OTBET, WM IIPU OTBETE AOIYCTHI 3HAYUTEIbHBIC HETOU-
HOCTH U HeE ITOKa3aJI ITOJHOTHI.

4. |HeynosnerBopu-
TEJIHO

€CJIM CTYJEHTOM HE BBINOJHEHBI YCIIOBHUSA, IPEANONArarmllue OLECHKY
«Y IOBJIETBOPUTEIIHLHOY.

5.  |3aureno

BricTaBnsercs Impu COOTBETCTBHUU MMapaMeTpaM 3K3aMEHAIIMOHHOM IIIKa-
JIbl Ha YPOBHAX «OTJIMYHO», KXOPOLIO», «YAOBJICTBOPUTCIILHO).

He 3aureno

BricTaBisieTcst Ipy COOTBETCTBUM NapaMeTpaM dK3aMEHAIIMOHHOMN IIKaIbl
Ha «HeynoBneTBOpUTENBHO

2.4. 3amurta JadopaTopHOH padoThI

a) munogvle 3a0anus K 1abopamophou pabome (Ilpunoscenus 14-19);

8) Kpumepuu oyeHUuBanus.

[Ipu onieHKe 3HAHWI HA 3aIUTE 1JA0OPATOPHOU PabOTE YUUTHIBAIOTCS:

1. VYpoBeHb CPOPMUPOBAHHOCTH KOMITETEHITHIA.
2. YpoBeHb OCBOEHHUS TEOPETUYCCKUX IOJIOKEHUN MUCHIUILIMHBI, TPABUIBHOCTH (HOp-

MYJIMPOBOK.

[98)

VYpoBeHb 3HaHUA (DaKTHUECKOTro MaTepuaia B 00beMe IPOrpaMMBl.

4. Jloruka, CTpyKTypbl U TPaMOTHOCTb HU3JI0’KEHHUS BOIIPOCA.
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5. YmeHwue cBA3aTh TEOPHUIO C MPAKTUKOM.
6. Ymenue aenatb 0000IIEHNUS, BHIBOJIBL.

n/n

Orenka

Kpurepuu oneHku

OTiIuyHO

CTyneHT TpaBWIBHO HA3bIBA€T METOJ HMCCICIOBAHUS, MPABHILHO
Ha3bIBaeT MPHUOOp, NMPaBUIBHO ACMOHCTPUPYET METOJ HCCIIEA0Ba-
HUS/U3MEPEeHHS, IPAaBUIIHLHO OIIEHUBAET PE3yIIbTAT.

Xopoio

CTYZ[CHT MNpaBWJIBHO HA3bIBACT METOH HCCJICAOBAHHA, IIPABUIILHO
Ha3bIBACT HpI/I60p, AOITyCKacT CANHUYHBIC OIINOKH B ACMOHCTpAllN
MCTOIAa I/ICCJ'Ie,Z[OBaHI/IH/I/I3MepeHI/I$[ 1 OIICHKE €T0 pE3YyJIbTaTOB.

YI[OBJ'ICTBOPI/ITCIH:HO

CTyleHT HEeMpPaBUILHO HA3bIBAET METO/| UCCIICIOBAHUS, HO TIPH Ja-
eT TpaBWIbHOE Ha3BaHWe mpuOopa. JlomyckaeT MHOXECTBEHHBIE
OmMOKM B JEMOHCTPAIlMM METOJa WCCICIOBAHUS/U3MEPEHHS |
OLICHKE €0 Pe3yJIbTaToB.

HeynosnerBopurensHoO

CTyneHT He MpaBWILHO Ha3bIBACT METOJ MCCIICMOBAHUA, JJaeT He
NpaBWIbHOE Ha3BaHue npuoOopa. He MokeT MpoaeMOHCTPHUPOBATH

METON I/ICCJ'Ie,E[OBaHI/ISI/ HU3MCPCHUA, a TaK KE€ OUCHUTDL PE3YJIbTAT.

3. IlepevyeHb M XapaKTEPUCTHKHM MPOLEIYPbl OLCHUBAHWS 3HAHMI, YMEHUl, HABBI-
KOB, XapaKTepPHU3YOIIMX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIIHI

[Tpouenypa npoBeneHus: IPOMEKYTOUHOM aTTECTAllMM U TEKYIIEro KOHTPOJIS ycleBaeMo-
CTH PErIaMEHTHPYETCSl JIOKAJbHBIM HOPMATUBHBIM aKTOM, OMPEICISIONUM MOPSAI0K OCYIIECTB-
JICHUS TEKYLIET0 KOHTPOJISl yCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTecTalui 00y4aronuxcs

Ilepeyens U XapaKTePUCTHKA MPOLEAYP TEKYLIEro KOHTPOJISI U IPOMEKYTOUYHOM
aTTeCTAIINH MO TUCHHUIIHHE

HaumenoBanue | IleprogudHOCTH U CIIO-
Bunet BcTaBisieMbIx
Ne | omleHOYHOTO cpeji- | COO MPOBEACHHMSI IIPOLIe- OLIEHOK ®opma yuera
CTBa JIypbI OIICHUBaHUS
Pa3 B cemecTp (cormacHo .
[o maTnbamipHOM mIKa-
y4eOHOMY IIJIaHy), 110 BenomocTs, 3aueTHast
1. | Dx3ameH (3a4eT) JIe WUTH 3a49Te-
OKOHYaHWH U3YYCHUS KHIDKKA, TOPT(OIHo
HO/HE3a4TEHO
JUCTIMTLTAHBI
Kypnan ycnieBaemoctu
CucremMaTnyecKku Ha 3a-
N nperiogaBatens (s o4-
HATUSX (1151 0uHOM (op- .
. HOU QopMBI 00yUeHNUs);
KonTponbHas pa- MBI O0Y4EHH); [o maTnbamIpHOM mIKa-
2. Terpanb 11 BEITONIHE-
bora [To Mepe BBITIOTHEHUS JIe WITH 3a4Te-
N HUSI KOHTPOJIBHBIX paboT
(mst 3a0uHOM (HOPMBI HO/HE3aYTCHO N
(mst 3a09HON (HOPMBI
o0ydeHus)
o0y4eHus)
BxonHoii TecT B Hadase .
pea [To marubamnbpHOM mKa- | YKypHan ycrneBaeMOCTH
3. Tectrr P JIe WITH 3a4Te- nperiogaBates (s o4-
HTOroBslii TeCT B KOHILIE .
HO/HE3aYTCHO HO# (OpMBI O0yICHHUS);
ceMecTpa
. JlaboparopHast TeT-
3ammura mabopa- ITo maTnbaIBEHOM mIKa-
. CucremMaTH4ecKu Ha 3a- panb. XKypnan ycresa-
4. TOPHOH paboThI ne
HATHUSIX €MOCTH TIpernoaBaTe-
TSt
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PN R

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Ipunoowcenue 1.
Tunossie Bonpocsl k 3k3ameny. YK-10. 3naTs.

JlexkapToBbI IPSIMOYTOJIbHBIE KOOPMHATHI.

Jlenenue orpeska B JaHHOM OTHOIICHHH.

[Ipsimast mubsst. YrnoBor KOdDPHUITUEHT TIPSIMOIA.
[Ipsimasi, 3a1aHHAs TBYMSI TOUKAMHU.

HopMmanbHoe ypaBHeHue. PaccTosiHue TOYKHM OT MPSIMOiA.
IIepeceuenue aByX NPSMBIX.

OKpY>KHOCTb.

DIIIIIC.

I'unep6omna.

[Tapabona.

[TonspHas cucrema KOOpaAHHAT.

Marpuisi. CBoiicTBa MaTpHil.

Onpenenurenu I, I11 u Beicimx nmopsaakoB. CBOMCTBA ONpPeETUTEIICH.
OO6parnas MaTpuua.

IIK-8. 3uaTh.

[IpaBuno Kpamepa.

JIuneliHas 3aBUCMMOCTh U HE3aBUCUMOCTh BEKTOPOB.

Panr matpuupl.

CucrteMbl IMHEHHBIX ypaBHeHUI. KpuTepun COBMECTHOCTH U HECOBMECTHOCTH, OIPEJIETIEH-
HOCTH ¥ HEOTIPEIEIICHHOCTH.

CkanspHoe npou3BeieHne BeKTOpoB. [Ipoekins BekTopa Ha ock. PaboTa cuibl.
BekropHoe npousBeieHre BEKTOPOB. MOMEHT CHUIIBIL.

CMenaHHOe POU3BEICHNUE BEKTOPOB.

[Inockocts. Ee ypaBHeHue.

[Ipsimas nuHus.

Cdepa.

[ToBepxHOCTH BTOPOTO MOPSIAKA.

KoMruiekcHbie urcna 1 IeHCTBUS HaJl HUMU B anredpandeckoit hopme.
ConpspkeHHble yucna. ['eomeTprudeckass MHTEpIpeTalusl.
TpuronomeTrpuyeckas u nmokaszareibHas (opMa KOMIUIEKCHOTO YHCIIA.
®opmynna Dunepa. M3BneueHrne KOpHER N-0i CTENEHHU.
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Ipunoowcenue 2.

TunoBble 3a1aHUA 1JIA KOHTPOJIbHOM padoThl Nel.
YK-10. Biaagerr HaBbIKaMU.
«/IuHeliHas anredpa M aHATUTHYECKAs] TeOMETPHU»

Bapuant Nel.

1.Pemute cucremsl Mmetonamu: Kpamepa, matpuunsiM, [aycca:

2x+y=2 xX+y=2
x+y=1 10x+9y =35
2. Pemute MaTpuuHbIE ypaBHEHMUSL: a) AX = B; 6) XA = B, B) AXC=B.

-5 0 -3 3 -1 4
, B , C
2 1

2 1 I 2
3. Pemnte MaTpuuHbIe ypaBHEHUS:

5 2\ x, x,\(2 5 1 0
2 1hx, x,\1 3 1 1
2 0
1 3

5

M

(V)

-1 =2\ x,; x,|1

N

2 5 \x, x, \1

1)(1

4. OnpenenuTh 00pa3yloT JIH BEKTOpa 2 ’ 1 0a3uc Ha TUIOCKOCTH (TO €CTh MOPOXKIAIOT JIH

9TH JIBa BEKTOpa CHUCTEMY KOOpIMHAT Ha IuiockocTd miu HeT)? U ecnm 0Opa3yioT, TO pa3ioxkuTh

4

BEKTOp | 3 |TIO 3TOMY 6a3ucy (To ecTh Hy)KHO HaTH KOOPAMHATHI YKa3aHHOTO BEKTOpa B CHUCTE-

Me KOOpJIUHAT 3ajaBaeMoii 6azucom). [IpuBecTu nBa pemieHus: 0OHO TEOMETPUIECKOE B BHJIE PH-
CYHKa, a IPyroe 4ucTo anredOpandeckoe.

IIK - 8. Biiagerp HaBbIKAMM.

1. .IlpuBecTH KpHUBYIO BTOPOIO MOpsJKa K KAHOHUYECKOMY BUAY U HapucoBath ee. [Ipuuem Ha
OJTHOM YepTEXe TOJDKHBI OBITh H300paXKEeHBI KaK cTapas CcTeMa KOOP/IMHAT, TaK U HOBas CH-
cTeMa KOOpAUHAT B cTapoil. [lanee BeIUUCIUTE (OKYyCHOE paccTosiHue (eCiu POKYChl UMEIOT-
Cs1) U OTMETHUTH (POKYCHI HA TOM XKE YSPTEIKE.

4x% -2y +y?-3=0

2. .JlpuBecTu K KaHOHMYECKOMY BH]y YpaBHEHHE MOBEPXHOCTH BTOporo mopsaka gopm. Cre-
naTh PUCYHOK. 3x° +2y° +z° +12x—4y+10=0.

13



TunoBbie BONPOCHI K BXOJTHOMY TeCTY.

Ipunoowcenue 3

1. Obnactp onpeneneHus: GyHKIUHU 3TO BCE MHOKECTBO TaKUX X, B KOTOPBIX (DYHKIIUS:

1} AocTHraeT MAKCHMYMa
2) BOCTHIAaeT MHHHMYMA
3) He onpege/eHa

4) OTPHUATENLHA

1) (a + b)* = a® + b®
2)(a+b)? =a® —b*
3) (a+ b)* =a* — 2ab +

3. Ky0 cymmbl AByX umncen
1) (a + b)* = a* + b*
2)(a+ b)* =a®* — b*

2)(a —b)* = a* —b*®

[4)(a —b)®* = a®* —2ab —

1) BEIMHTAKTCA

2) CKNAZBEIBAKTCA

3) NepeMHOMKAITCA

4) penATCA ZpYI HA Zpyra

gla =%
6. BrpuucianThb: \[;8 \[;:

1}6
2)3
3)1.5
412
7. Bpruncnuth sin (%):

1)2
2)—05
3)1.5
£)0.5

2. KBagpaT cyMMbI IByX YUCEJl PaBEH:

E,z

|4} (a + b)? = a® + 2ab + b*?

paBeH:

3) (@ + b)* = a* + 3a*b + 3ab? + b?
| 4) (a + b)®* = a®* — 2ab + b®

4. Ky6 pasHOCTHU JBYX YHCE] PABEH:
1) (a — b)* = a®* — 3a®b + 3ab® — b?

3) (@ — b)* = a* + 3a®b — 3ab* — b*

EJ,S

5. Ilpu yMHOXEHUU CTENEHEH ITOKA3aTENN:

14



it
8. BrruucinuTh cos (E):
p 3
2
2)—05
.
2
[ 4) 0
fid
9. Bpruucnuth tg (;):
1)—2
2) 1
3)—1
4) 2
10. Inomans mapasienorpaMMa paBHa:
1) NpoH2BeSSHHIO CTOPOH
2) NpOH2BefeHHI0 CYMMEL CTOPOH HA BEICOTY
3) NpoH2zBe eHHI0 BEICOTEL HA OCHOBAHHE
4) nNpoHzBeZeHHIO NOAYCYMMEl CTOPOH HAa BEICOTY

11. ITnowmane Tpaneuuu paBHa:

1) npoH2EegeHHI0 IOAYCYMMEI GOKOBEIX CTOPOH HA BEICOTY
2) npoH2Be eHHI0 NOIYCYMME] JJIHH OCHOBAHHH HA BRICOTY
3) npoH3BegeHHIO BEICOTEI Ha Gonblllee OCHOBAHHE

4) NPOH2BeIeHHIO CYMME] GOKOBEIX CTOPOH Ha BEICOTY

12. O6beM nupaMuIbl paBeH:
1) npoKzpegeHHI0 0ZHOH TPeTH IIoIagH G0KOBOH NOBePXHOCTH Ha BEICOTY
2) NpoHzBefeHHIC INICWALH OCHOBAHHA HA BEICOTY
3} NpoH3BejeHHIO OFHOH TPeTH ICIIASZH OCCHOBAHHA HA BLICOTY
4} NpoH2BeIeHHIO INIOIASH GOKOBOH NOBEPXHOCTH HA BLICOTY

13. Dopmysa TepoHa [Is IIOMIAH TPEYTOTBHHAKA TAKOBA:
1) $=2 PG -G -DG -0

2)s= B\{[@’p(p —a)(p—b)p—c)

3) S=yplp—a)p-b)p—c)
9 5= \po DG -DE-0

14. Ykaxute TeopeMy Buera 11s KOpHei KBaJpaTHOro ypaBHeHMs: X + px + ¢ = O:

1) i3 =p; 5 +x2=¢
2) ;3 =¢q; X+ x2=p
)X =—p; X, +x2=¢
4) 1% = q; X, + X3 = —p
15. PemmuTe HepaBeHCTBO X% — 6x + 8 < Q:

15



1) x € (—2:3)
2) x € (-1, 8)
3) x € (2;3)
4)x €(1;8)

Lo

x—
16. Pemmte HepaBeHCTBO

1) x € (—2;2)
2)x € (-1;1)
3) x € (—4; 1)
4)x € (2;1)

17. Pemute cucremy: {2;:1 _,:- zif_: 45

—2 >0

E
=

x=-Ly=
2jx=dy=2
jx=Ly=—4
L) x=2; vy =4

16



O XA R W=

—
N = O

—
AW

15

21
22

Ipunooicenue 4

Tunossie Bonpocskl k 3a4etry. YK-10. 3narts.

Yucnosas nocnenoBaTeabHOCTb. [Ipenen 4ncinoBoi nocieoBaTeIbHOCTH.
[penen pynkumu. 3ameyaTenbHbIE TIPEACTHI.

BbeckoneuHo Mainble, 6ECKOHEUHO OOJIbIINE BETUUNHBI, UX CBOMCTBA.
OKBUBAJIECHTHbIE (PYHKIIHH.

HenpepbIBHOCTh pyHKLIUH B TOUKE, HA HHTEPBAJIC M HA OTPE3KE.

Pa3peiBbI QyHKITNH 1 MX BUBIL.

IIpousBoaHas, €€ CBOWCTBA.

I'eomerprueckuii 1 HU3NIECKHIA CMBICI TPOU3BOIHOM.

OcHoBHble npaBuia AuddeperurpoBanus. Tabauma Npou3BOIHBIX.

. [Ipou3BoIHBIE CIIOKHOM, OOpAaTHOH, MApaMETPUIECKON (PYHKITUH.

. Juddepenuman GyHKIIH.
. [Ipon3BoIHBIE BHICIIUX MOPSAKOB 3JIEMEHTAPHBIX, CIOXKHBIX, MAPAMETPUICCKUX M HESB-

HbIX QyHKIHH. [{nddepeHnnans BEICIIUX TOPSIAKOB.

. MOHOTOHHOCTb (PYHKIMH. DKCTPEMYMBI.
. [IpaBuno Jlonurans.

IIK-8. 3uaThb.

. UccnenoBanmne QpyHKIMIA ¢ TOMOIIBIO IPOU3BOTHOM.
16.
17.
18.
19.
20.
. IHTerpupoBanue MeTo10M 3aMEHbI IEPEMEHHOM.
. IHTEerppOBanne METOIOM 3aMEHBI IEPEMEHHOM.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

BexTopHast pyHKIMS CKaJIIpHOTO apryMeHTa.

[TepBooOpasHas u ee CBOWCTBA.

Bb1Bo/ TaOMUIIBI IEPBOOOPA3HBIX M3 TAOIHUIIBI TIPEIETIOB.

WHTerpupoBaHre METOJOM HOJBEICHUS MOJIBIHTErpaibHON (DYHKIIMU 32 3HAK
MHTErpaa.

MeTon MHTErpupOBaHUsl 110 YaCTSM.

HHTerpupoBaHie TPUTOHOMETPHYECKUX (PYHKIINH.

WuTterpupoBanue JpoOHO pallMOHAIBHBIX (YHKIMHA.

Meron HeolpeAeIEHHBIX MHOKATEIEH.

WHTerpupoBanue KBaJpaTUYHbBIX BBIPAKECHUM.

OnpenenenHslil uHTErpan Pumana.

Wuterpansubie cymmbl. @opmyna HeroTona-JIeiibHuma

Brruncnenue miomniaaeil B A€KapTOBOM, NOJISIPHONW CUCTEME KOOPIMHAT.
Brruucnenue miomanei MHUHN 3aJaHHBIX TApaMETPUIECKUM CIIOCOOOM.
Kak HaiiTh MHY KpUBOH 33JaHHOM B IEKapTOBOM CUCTEME KOOPAUHAT?
UYro takoe nuddepenuman xyru?

17



Ipunooicenue 5

TunoBble 3a1aHUA 1)1 KOHTPOJIbHOH padoThl Ne2. YK-10. Bragers HaBbIkaMu.

«InddepeHunaIbHOE U HHTErpajaibHOE HCYHCTCHUA»

BapuanTt Nela

o~ 2
1. CocraBuTh ypaBHEHHE KacaTelbHOM K mapabone ¥ =X —4X B TOYKaxX MepeceveHus C

ocrsio OX.

3

2. Teno nBuxkercs mo mpsamoid OX Mo 3aKoHYy X = ?—th + 3t. Onpenenuts CKOPOCTh U

YCKOPCHHUEC IBUKCHUA. B kakne MOMEHTEI T€JI0 MEHSCT HanpaBneHHe?

3. Hmeerca 200 MEeTPOB KENE3HOM PEIIETKH, KOTOPOH HAJI0 OTOPOJUTH C TPEX CTOPOH ILUIOIIA/I-
Ky, TPUMBIKAIOIIYI0 YE€TBEPTOM CTOPOHOW K JJIMHHONW KaMeHHOW cTeHe. KakoBBI JOJKHBI

OBITh pa3Mephl IJIOLIAAKH, YTOOBI OHA UMeJa HauOOJIbIIYIO MJIOMAb?

4.IIpoBecTH MosHOE UcciaeoBaHue GYHKIMN U TOCTPOUTh UX rpaduku:

4x
y=——":
2
4+ x
5.IIpoBectu monHOe UccaenoBaHUE PYHKIMI U TOCTPOUTH UX TPaUKU:

y=x+
X

IIK-8. Biiagerr HaBbIKAMH.

x® —4x° +3x—5\/;
dx
X

3. BbIYMCIMTE HMHTETpA: J

dx

4. BpruuciauThe HUHTErpa: —

S. BBIYHCINTE WHTETPAI:

j’ dx
x? +4
6. BplunCIUTh MHTETpAI:

J- dx
cos’(x/2)

18



T
7. BBIYHCIATH UHTErpal: th(;—ﬁcjdx

dx

x’ =1

8. Bbluucinuth wHTErpas: j

dx
9. BbluucIUTh HUHTErpAlL: J.—2
V4 —x
10.Bprancnuth MHTErpa:

2- 3ctg2x

sin2 X

dx

11.BpiunicnuTe HHTErpa: .[

dx
12.BpunicIuTh HUHTErpA: j

3-5x

¢ dx

C dx

I Jx cos? x

13.BbIYUCINTE UHTETPAL:

14.BbIYUCINTD UHTETPAIL:

15.BBIYUCINTL MHTErpa: COS(] — 2x)dx

o 2 _ 2
16.BbIYUCINTE UHTETPAI: #dx
J o osin® x
NI—Inx
17.BBIUMCIIUTL UHTErPA: .[— dx
X

18. BBIYKMCIINTh MHTErpall: I(4 + 3 x)7 dx

. 2
19. Bpruucnure uHTErpat: J. (COSX + Sin x) dx

20.BBIUMCINTE UHTErPA: I 5x = 2dx

19
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15.
16.
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19.
20.
21.

22.

Ilpunoscenue 6

Tunossie Bonpocs! k 3a4ery. YK-10. 3narts.

AJropuT™Ma pacCTaHOBKH MPEIEIIOB B ABOMHOM UHTETpAJIE.

Kak u3MeHuTh Nops 10K MHTErPUPOBAHUS IBOWHOM UHTErpasne?

OTauyaercs v aaropuT™ pacCTAHOBKHU MPEIEIOB UHTEIPUPOBAHUS B MOJISIPHOU CUCTEME
KOOPJIMHAT OT AJICOPUTMA PACCTAHOBKH MPEEIOB MHTETPUPOBAHUS B JEKaPTOBOM crcTeMe
KOOpAUHAT?

Uemy paBeH AkoOuaH NOJISPHON cucTeMe KOOpAMHAT.

KakoB reomerpuueckuii cMbIch sikoOnana?

Kak BBIUMCIUTH HEHTP MACC MIIOCKOM MIIaCTUHKHU?

Kak BBIUMCIUTH EHTP MACC MIOCKOM TUIACTUHKYU 3aIaHHOM B MOJISIPHOM CUCTEME KOOPAU-
Hat?

. Kak BBIYHCINTE 00BEM TENA C MOMOIIIBIO IBOMHOTO I/IHTCFpaJ'Ia?

IIK-8. 3uaThb.

Huddepennmanbapie ypaBHEHHS TIEPBOTO MOPSIKA.

Merton pa3aeneHus NepeMeHHbIX.

OpnHoponusle AU depeHnanbHble ypaBHEHHUS.

Jluneitnoe nuddepeHnnanbHOe ypaBHEHHS IEPBOTO MOPSIKA C TEPEMEHHBIMU K03 dhuIu-
CHTaMHU.

Meron Baprany NpoU3BOJIBHON IIOCTOSHHOM.

JluHeiiHbIe OHOPOAHBIE TU(PepeHInaTbHbIC YPaBHEHHS BHICIINX MOPSAKOB C TIOCTOSH-
HBIMHU K03 purmerTamu. XapakreprucTuieckuid MHOrowieH. O01iee pemeHue.

Kakue Tpu ciyyast BO3HUKAIOT, IPH Pa3HbIX KOPHAX XapaKTepUCTUUYECKOTO MHOTOUJIeHa?
JIuHeliHble HEOAHOPOAHBIE AU (epeHIInanbHble ypaBHEHHS BBICIIMX MOPSIIKOB C I1OCTO-
STHHBIMU K03(pPHUITEeHTaMU.

YacTHoe perieHue MeTo oM noadopa. Pesonanc.

Kak monoOpatp yacTHOE pelieHne, eci npaBasi 4acTh €CTh MHOTOUJICH?

Kak nmonoOpatp yacTHOE pelieHne, eciiy npaBasi 4acTh €CTh KOMOMHALIMS CHHYCOB U KOCH-
HYCOB?

Kak momoOpatp 4acTHOE pelieHne, eciy npaBasi 4acTh €CTh SKCIIOHEHTA?
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Ilpunooicenue 7

Tunossble 3a1aHus I KOHTPOJbHOH padoTsl Ne3. YK-10. Biaaners HaBbIKaMu.

«KpartHble naTerpans! u 1uddepeHnnanbHble HCYUCTCHUS»

1. M3MmeHuTbH NOPSAIOK UHTETPUPOBAHMSI B IBOTHOM MHTETpaJIE:

[av | reomes [ [ £
-2 24y S p

2. BrbruucauTh ABOMHON MHTETPA:

4 Iny
Idy Ie"dx
3 0

3. BrruncnuTh ABOWHOI MHTErpai Mo 3aJaHHON o0nactu S:
2 . e 2 P
”xy dxdy; S:y” <2px,x Sz(p >0).
S

ITK-8. Biaagers HaBBIKAMU.

e
Iln(l +x° + y*)dxdy
0

4, HCpCXOI{H K IOJIAPHBIM KOOpJAWHATaM, BBIYUCIINTD

O ey Xy

5. Beraucauts miomnaap miockoi (GUrypbl, OrpaHUYCHHON JTUHUSMU:
y=lhx,y=x-1Ly=-1
6. HaiiTu koOpAMHATHI HEHTPA TAKECTH OJHOPOJHOM MIACTUHKH, OTPAHUYEHHOMN JIMHUSAMHU

2y=x",y=x",x=1,x=2.
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Tunossie Bonpoce! k 3k3ameny. YK-10. 3nars.

Psanel

YucnoBele psiabl.

HeobxonuMelii mpu3HaK CXOIUMOCTH.
Pszpl ¢ TOI0KUTENBHBIMU YJIEHAMM.
JlocTaToyHbIi TPU3HAK CXOOUMOCTH.
TeopeMsl cpaBHEHUSI.

HHTerpasbHblil IPU3HAK.

[Ipuznak Jlanambepa.

[Tpuznak Komu.

XN kD=

9. AOGcomroTHas CXOIUMOCTH PSIOB.

10. YcnoBHas cXO0aQuMOCTb PAJIOB.
11. 3nakonepeMeHHbIE PSIIbI.

12. Ilpusnak JleiiOHuna.

13. ®yHKIIMOHATBHBIE PSIBI.

14. PaBHOMEpHAsA CXOAUMOCTb.

15. Psaa. reom. nporpeccus

16. ®opmyna Teitnopa a1 MHOTOUYJIEHOB

17. ®opmyna Teitnopa mist pyHKIMIA.

18. OctaTouHblil UleH B UHTErPAIbHOM (hopme,
19. Ocrarounsiit wieHn ¢popme Jlarpanxa

20. OcraTounslii wieH u Ileano.

IIK-8. 3uaTh.

21. CreneHHOM psijL.

22. Pan Teitnopa.

23. BeiBoa psga Teinopa nist pyHKmmii sin(x);

24. BeiBoa psina Teitnopa mis pyHkuuidi cos(x);

25. BoiBoa psina Teitnopa mis pyHkuuid 6uHOMA;

26. BeiBog psina Teiinopa mist dyHkuuid norapugma;
27.BeBog psina Teinopa st GyHKIMN SKCTIOHEHTHI;
28. Paguyc u 001acTh CXOAUMOCTH CTENEHHOTO Psijia.
29. luddepeHnmpoBaHre CTEIIEHHOTO psifa.

30. UaTerpupoBaHme CTEIIEHHOTO psJa.

Ilpunoowcenue 8
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31.
32.
33.
34.

35.

36.

37.
38.

Tabnuna cTeneHHbIX PSIOB U €€ IPUMEHEHHUE JJIsl BBIUMCICHUSI 3HaUeHUN QyHKIHA,
Tabnuna cTeneHHbIX PSI0OB U €€ IPUMEHEHHUE JJIs1 BBIUKCICHHSI HHTErPajioB.

Tabnuna cTeneHHbIX PAIOB U €€ IPUMEHEHHUE ISl BEIUMCIICHUS MIPEIETIOB,

Tabnuna cTeneHHbIX PSAIOB U €€ MPUMEHEHHUE JJIsl BBIUMCICHHS Ui pelieHus audde-
pEHLMATbHBIX YPaBHEHUH, C

Tabnuma cTeNneHHBIX PAIOB U €€ IPUMEHEHHUE JIJIsl BEIYUCIICHUS 3HAYCHUN CyMMHUPOBa-
HUS PSIOB.

TpuronomeTpuuecKue psibl.

Psn @ypoe. Psg Oypbe aiis HenpepbIBHON (DYHKITHH.

Psin @ypbe 115 pa3pbIBHON (DYHKITHH.
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TunoBsble 3a]aHUA 1)1 KOHTPOJILHOI padoThl Ned
«Page». YK-10. Biagers HaBbIKaMH.

1.BbIuuCINTh YaCTUYHYIO CYMMY psijia:

> 1
S4, eciau Zm ;

n=0
2 (1)
2.B Sy .
BIYUCIIUTh YACTHYHYIO CYyMMY psijia O3 ; n+l
3. HaiiTu cyMMy 4HCIIOBOTO psiia
2 4 8 16
———t———+ ..
3 9 27 81
4. HaiiTu cyMMy 4HCIIOBOTO psja:
(1 1) (1 1) (1 lj
— |\ = || = |t
2 5 6 10 18 20
5.Hamucats ¢popmyny n-ro uieHa YUCIOBOTO psa:
1 4 7 10
—+—F+—+—+
5 7 9 11

6. Hanucats popmyiy n-ro 4sieHa YUCIOBOTO psfa

2 4 6 8
S ——— .

5 9 13 17

7. HccenenoBaTtbh CXOAUMMOCTb YHUCIOBOIO psa:

i2n2+4

n=0 7n2 +3

8. HccnenoBaTh CXOAUMOCTh YHUCIOBOIO psaaa:

Ilpunoowcenue 9
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i (4n+1)

““=Bn+6)

9. I/ICCHGI[OBaTB CXOOUMOCTBb YHUCJIOBOI'O psAaa:

o0

an4+3n2+2

el n> +3n+1

10.  HccnenoBarh cX0OUMOCTb YMCIOBOTO psia:

S (n+4)

=314 (20 4 5)

11. UccnenoBaTh CXOAMMOCThH YUCIOBOTO Psa:

Z\/n (n+5) n+3)

I1K-8. Bianers HaBbIKAMH

12. HUccnenoBaTh CXOAUMOCTH YUCIOBOTO PAJA!

i 3n+2

13.MccrnenoBarh cX0QUMOCTb YUCIOBOTO psiaa

i(6n+5jn
—\Tn+3
n=0

14. WccnenoBarh CXOAMMOCTD YHUCIIOBOTO PsJIa:

S|
n=2N 1n6 n

15. HccnenoBarh cXOAMMOCTb YUCIOBOTO psiJia

— 3
8

i Nn+35

25



16. WccnenoBarh CXOAMMOCTh YHUCIIOBOTO PsJia:
o0
>
3
n=1"
17. UccnenoBaTh CXOAUMOCTH YUCIOBOTO PAJA:
0 n
Rt
n+3
n=0 2

18. MccnenoBaTh CXOAMMOCTD CTEIIEHHOTO pAJIa:
o0 n

20+2)

n=0

19. UccnenoBath CXOAMMOCTb CTETIEHHOTO psJia:

i(}ﬁ—l)"

20 2n+5

20. Pasnoxuts B psix Teiinopa B okpectroctn Toukn X = 0 dyrkumio

-4
f (x ) =X 38 x, Onpenenuts HHTEPBAJI CXOAUMOCTH psja.



1.

Tpunoocenue 10.
Tect: «Marpurpnp

YK-10. 3uats.

Ecnu maTtpuily yMHOXKHTB Ha YUCIIO S, TO:

8MOPAsL CMPOKA YMHONCUMBCA HA YUCTO 5
mpemuvs CmMpOKa YMHONCUMBCA HA YUCTIO 5;
nepewili cmoabey YMHONCUMbCA HA YUCTO 5;

8ce 21eMeHmMbl MAMPUYbl YMHONCAMBCS HA YUCTO 5.

@11 Q2 Bii Bz bug
Kak clio)XHuTh JBE MaTPUIIBL: (az’l 552’2) ul by boy bog|?
bs1 b3z b3

Heso3mooicHo, nosnemenmHo, CLOHCUMDb nepeovle CmpoKu, CJa0odHCUNtb nocneouue cmpo-
KU.

OT nepecTaHOBKH Cllara€éMbIX CyMMa MaTpHUI] U3MEHUTHCS WU HET?

Tlomensem 3naku, He U3MEHUMCS, UBMEHUMCA, uHoz20a U3BMEHUMbCA, A uHo20a He uzme-
HUMbCA.

(1,1 G2 by bue
Kakas u3 ¢popmyn 3a1aeT yMHOXKEHUE MATPHUIL (a2 " ) ¥ =

@2,2 5'2,1 ‘?72,2

apabyg +aobyy  ay by +agb; s
Gpabyg + Qaboy Gy by o+ 4120,

ayabyg + A obgn Ay by o + ﬂn.,zbzz)
Gpabyg + by Gy bos+ag by,

(Qz,lbl,z +ayoby, G abyp +ay b
Gpabyg +agabey  ap by + agbin

by +az by ap by + @1,252,2)
Gy by + @z by Gy by +ag b,

Jana matpuna A(4,2) ¢ 4eTbIpbMs CTpOKaMU | IByMs ctonOuamu. M nana matpuna
B(2,3) c nByMs cTpokaMu U TpeMs ctononamu. Kakue pazmepsl OyJeT UMETh UX MPOU3-
BeneHue AB?

Martpuna AB OyleTr UMETh:

Hee cmpoxu u uemoipe cmondya;
mpu cmpoxu ¢ 08a cmoadya,
yemoipe CMpOKU U mpu cmonoya,
yemovipe cmMpoKU U 08a CMoadya.
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10.

11.

12.

13.

Janbl nBe maTpuupsl: A, B. MOXHO JIi BBIYKCIUTH POU3BEAcHUE MaTpull A * B?

Mooicro eviuucaume 6ce2oa,

Mooicho bluuciums moabko moeod, K020d Yucio CmpoxK nepeo mampuysl A cosnadaem c
YUCTIOM CMONOYO8 MOPOL MAMPUYDL;

MooicHo gvluuciIums moabKo mo2o0a, Ko20a Yucio cmpok nepeot mampuysit A coenadaem c
YUCTIOM CIMPOK 6MOpOU mampuyvl B,

Mooicno svluuciums moavko mo2od, Ko2oa Yucio cmoidoyos nepsoi mampuysl A cosnaoa-
em ¢ YUCI0M CMPOK 8MOPOU MAMPUYbL,

Or NEepeCTaHOBKU COMHOKHUTENCH MMPOU3BCACHUC MATPULl U3MCHACTCA U HET?

He usmenumcs,; usmenumcsi, usmeHumcs 3Hax, 07151 NOJIONHCUTNENHBIX mampuy He usme-
HUMCA.

Janbl nee matpunsl 4 1 B. U Beruncieno ux npousseneHue A # B. MOKHO 1 BBIYKCIINATD
npousBeacHue B = A?

He scezoa, 6cecoa, monvko 01151 NOIOHCUMENLHBIX MAMPUY, MOILKO 0I5l KBAOPAMHBIX
mampuy

Bepha Jiit popMyIia COKpaNIEHHOTO YMHOKEHHS KBAPAT CYMMBI JIByX MATpPHII, TO €CTh
BepHa 1 11 MaTpull popmyna (A + B)? = A% + 2AB + B??

Bepna ececoa, ne 6cecoa, moavko 0151 NOIOHCUMENbHBIX MAMPUY, MOIbKO OJIs1 K8AOPAm-
HbIX Mampuy,.

Brruncnuts npoussenenue ctpoku (@ b ¢) Ha cronber | g |. Iomyunrces:
h

Mampuya pasmepos mpu Ha mpu,

mampuya ¢ mpems Cmpokamu u 00HU CIOLOYOM,

mampuya ¢ mpemsi Cmoaoyamu u 00HOU CMpOKolL;

0OHO YUCTIO.

Brrancnute nponssenenne ctpoku (@ b ¢ d)na cronbern | g |. Iomyuurcs:
h

Hesoszmooncno nepemmosrcumao,

O0OHO YUCTIO;

Mampuya pasmepos uemsvipe Ha mpu,

Mampuya pasmepom mpu Ha Yemawlipe.

Kaxkas matpuiia Ha3pIBaeTCsl eIMHUYHON? MaTpuiia Ha3bIBA€TCs IUHUIHOM, €CITH:

8ce ee 31eMeHMbl pagHbl eOuHuYe;

INeMEeHMbL 2NABHOU OUALOHANU PABHbL eOUHUYe, d 8Ce OCMATbHbIE PABHbL HYIIO,

MONILKO 0OUH U3 ee INeMeHMO8 Pa8eH eOuHUuYe, d OCMAlbHble PAGHbL HYIO,

9neMeHmMbl NOOOUHOU OUALOHANU PABHbL eOUHUYe, d 8Ce OCMANbHbIE PABHBL HYTIO.

Yto npou30iieT eciiu Npou3BOIbHYIO0 MATPUILy A YMHOXKUThH Ha €IMHUYHYIO MaTpuily E?

(AE = EA; AE +=A; EA=A; AE=EA=A4)
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14

15.

16.

.Matpuna B Ha3biBaeTcst 0OpaTHOI k MaTpuue 4, ecnu:

(AB=A; BA=A, AB=BA=E; BA=B)

ITK-8. 3uath.

.3
dz 3

QLz
az 2

a1
a1

)?

MO’KHO J11 BBIYUCIUTH OOpPaTHYIO MAaTPULLy JUIsl MATPULIBI (

Mooicno. U obpamuas mampuya 6yoem umems pazmepul 2 Ha 3;

Hesosmoorcno, mak obpamuas mampuya onpeoenena moavko 0jisk KeAOPAMHbIX MAmMpuy,
Hnoeda modacHo, a uHo20a HeBO3MON’CHO,

Mooicno. U obpamuas mampuya 6yoem umems pasmepwvl 3 Ha 2.

@11 Q2 Qs
Hana matpuna A = | @2,1 @22 @23 |, opmyna oOpaTHOM MaTpulbl K MaTpuie A Oy-
a3 1 z2 dz;3

JACT UMCTh Cﬂe[[y}OH_[I/Iﬁ BUA:

A1 Az Agg

ATl = ﬁ Az Az Azg | 20e 4;; sensiomes anzeOpauieckumu OONOIHEHUAMU
As,y Aszz Asgz

mampuysl A;
Ap1 Azx Aag

Al = ﬁ Az A2z Asz |, 20e A;; aersiomes aneebpauieckumu OONOIHEHUAMU

My, Mo, Mg
A7t = ﬁ My Mpo Mg |, 20e My; aensomes munopamu mampuyot A;
M3y My Mg
My, My, M,
A7l = ﬁ My, Myy Mss | 20e M; ; asnaomesa munopamu mampuysl A.
Mz M3 Mg
17. JlaHa kBajipaTHas MaTpUIia C ONPEIETUTENIeM paBHbIM HYIHO0. CyIeCTBYET WU HE

cyliecTByeT oOpaTHas MaTpuua K Hei?

Cywecmgyem 6cezoa, He cywjecmeyem, UHO20A CYWeECmByem, Cyujecmsyem moabko

07151 NOTIONCUMETbHBLX mampuy.

Q.1

18. MOXHO JTi BBIYUCIUTH MPOU3BEICHUE MATPUIL: ( a

QLZ
a2

L
Qa3

) (

bl,l

by

by,
bz,

by s
by 3

)2

Bosmoorcno, u pezynomupyrowas mampuya 6yoem umenms mpu CmpoKu u mpu cmoaoya;
Hego3zmoorcno, mak yucio cmonbyoe nepeou Mampuybl He pagHo YUCTY CHPOK 8MOPOT

mampuybpl,;
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Bosmooicno, u pezynomupyrowas mampuya 6yoem umems 08e CMpoKU U mpu cmonoya;
Boszmoorcno, u pezynomupyiowas mampuya 6yoem umems mpu cmpoKu u 08a cmonoya.

a1 ﬂl,z) (5'1 1 by 5‘1,3)?
z1 Q22 5'2 1 52,2 52,3 )

19. M03KHO 711 BBIYMCIIUTD ITPOU3BENECHNE MATPULL: (

Boszmoorcno, u pezynomupyowas mampuya 6yoem umems mpu CmpoKu U mpu cmoioya;
Hego3mooicno, mak wucio cmpoxk nepeoi Mampuybl He pagHo YUCTY CMo0Y08 8MOpoli
mampuywl,

Bosmooicno, u pezynomupyrowas mampuya 6yoem umems mpu CMpoKu u 08a cmoaoya,
Boszmoorcno, u pezynomupyiowas mampuya 6yoem umems 06e CMpOKU U mpu cmoaoya.

ar; @12 @13 X1,1
20. Yto moxy4yuTcs Mpu MEPEMHOKEHUU MaTpUIlbl HA cTonbew: | @2,1 @22 @23 |# | X12
(31 @32 (33 X1.3

(cmpoka onunoti 3; cmonbey svicomou 3; mampuya 3 Ha 3; 00HO YUCI0)

erlxl -+ Qszl = 'bl

" B MaTpPUYHOM BHJIE:
Ap,1X; + Az 0% = by

21. 3anucarh cCUCTEMY JTMHEUHBIX YPABHEHUI {

@11 “2,1 (f?l)
(ﬂ:,,z “1,1) ) b,
1,1 12

(92,1 "-11,1) ( ) ( )
(“Ll ‘12,1) ( ) (xl)
@12 Q11 X2
(‘-‘11,1 ﬂl,z) (f?l)

Gz,1 1fl:.,:.

22.YTo moay4duTCsl IPpU TIEPEMHOXKCHUHU CTPOKH Ha MaTpuily: (¥1,1 X12 X13)*
1,1 @2 Q13

g1 @G22 dz3 |
dzq @32 433

st
[

(00no uucno;, cmonbey gvicomoul 3; mampuya 3 Ha 3; cMpPoOKa OAUHOU 3)



llpunoscenue 11.

Tect: «/luddepenmpoBanne GyHKINU OTHOM TEPEMEHHON
YK-10. 3nars.

1. IIpousBoaHO# (HyHKIIMH B TOYKE HA3bIBACTCS:

IIpeden omnowienus npupawjeHus apeymenma K npupaujeHuro QYHKyuu npu ycio8uu, Yymo
npeoes npupaujenus apeyMeHma Cmpemumscsi K HyJo.

Omuowenue npupawjenus QyHKYuU 8 Mou Mouke K NpUpaujenuro apeymenma.

IIpeden omnowienus npupawjenus GyHKYuu 8 3moti mouxe K NPUpawjeHuIo apeymeHma npu
V08U, YUMO npedei NPUPaujeHus apeyMeHma Cmpemumscs K Hyao.

OmHuoweHue npupaweHus apeymenma 6 3moti mouke K npupaujeruto yHKyuu.

2. TpousBomHoit ¥, hyHKIHH V(X)B TOYKE X, HA3BIBACTCS:

F &x P &x P - &y I3 - &x
D ¥ =&y 2y % =5y 3) yo=lim— 4) y = &1;:3@-

3. ®opmyrna MPOU3BOAHON MPOM3BENCHHS ABYX (DYHKIIUI UMEET BUI:

D (fg)Y=f'gh 2) (fgi'=fg+fg: 3 (g =fg—-fg: 9 (Fgp'=-fg+fg.

4. ®opmynna npou3BOIHON MPOU3BENEHUS TpeX PYHKLUUN UMEeT BUI:

1) (fghy'=f'gh—fg'h+fgh'; 2) (fghy =f'gh+fg'h— fgh;
3) (fgh)' =f'gh+fg'h+fgh's 4) (fgh)'=Ffg'h+fg'h—fgh'

5. ®opmyna Npou3BOAHOMN TpoOU UMEET BUA:

g

g

L) (f)LM. 3) (f)‘=f‘§—f§‘, " (g)‘=f‘g+fg‘_

N _f'g
b (§)= ;, g g PE

6. dopmyna NPOU3BOAHOM CIOKHON (PYHKIIUN UMEET BUJI:
D (Fle®)) =fgh—fak; 2 (f(e®)) =f'gh+fa'h;
) (flem)) =Fah+fans 9 (Fla®)) =gk

7. TlpousBoaHas cnoxHoi ¥(x)? (QyHKUMM MMeeT BUL:

D @& =34 2) @ =3y
3) ()P =32 4 (YEH =y

8. IlpousBoanas cinoxxHoit sin(y(x)) ¢yHKuMU UMEeT BUI:
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1) (sin(y(x))) =cos(y) 2) (sin(y(x)))’ = cos(x)y’
3) (in(y(x) =cos(y’ 4 (sin(y(x))) =cos(x)

9. ®opmyna npou3BOAHON 00paTHON (YHKIIMU UMEET BUJ:

F F F [} 1
D Yo = 2) Xy =y 3) Ye= 4 X =

¥ v
. . x =x(t)
10. Vkaxxwure popmyIry IpOM3BOAHON NapaMeTpHIecKoi GpyHKIMM § ¥ (t):
—Y —¥ Vi P Wt
1 r=—0; 2 ! = ; P 4 =—.

11. Yro HazbiBaercs auddepenunanom GyHkuun?

HHughgepenyuanom pynkyuu nasvieaemcs npoussederue npousso0HoU QyHKyuu Ha oug-

Gepenyuan apeymenma.

Jughghepenyuanom gpynxkyuu nazvieaemces npouzeedeHue nPou3soOHol QYyHKYuY Ha apey-

MeHm.
Hughgepenyuanom gpynkyuu u npouzeooHas yukyuu 3mo 00HO U Mo Hice.

Hughgepenyuanom pynkyuu nazvieaemces npouszsedenue camoii yHKyuu Ha ouggepen-

yuan apaymenma.
12. ®opmyna nepsoro naudpepeHuana MMeeT BUL

r d
1) df‘=§—x a

3) df =f'dx 4) df=f"

13. ®opmyna quddepeHnmana mponu3BeaeHNs ABYX (PyHKINI UMEeT BU:

1) d(fg) =gdf —fdg; 2y d(fg)=gf+ fdg;
3) d(fg) =gdf +fdg; 4 d(fg) = gdf + fg;

14. ®opmyna muddepenimana 1podu UMeeT BU:

n a()-gar-rag » al)-or+sag

3 d(§)=gdf;-2fﬂ?§; 5 d(§)=gdfg2fd§_

15. Tlpon3BoaHas creneHHON (YHKIIMU UMEET BU/I;

1 G™'=nx™ 2) ™'=nx™1Y 3 @'=mhm-1Dx" 4 &' =@m-1Dx"1
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16.

17.

D

18.

D
3)

19.

20.

D
3)

21.

22.

[TpousBoaHas moka3aTenbHON QYHKIMU @™ UMeeT BU/I:

1) Camoii mokaszareabHOU (HyHKITUH.

2) Cawmoii moka3aTeabHON PYyHKIIUH, YMHOKEHHOW Ha jjoraprudmM OCHOBaHUSI.
3) Camoii mokazaTenpbHOM (PYHKITNH, ACTICHHON Ha JIorapu(M OCHOBAHHUS.

4) Camoii mokazaTenbHON QPyHKIIMH, YMHOKEHHON Ha apryMEHT.

dopmyia Npou3BOAHON MOKA3aTeNbHON PYHKIMU ¢~ UMeeT BUI:

ax'

(@) =a"h 2) (@)= In(a)

3) (@) =a* kn(a); 4) (a*) = a*Ln(a).

VYkaxuTe ypaBHECHHE MPIMOH, KacaTeabpHOH K rpaduky dyukumu y(x) B Touke (xq,¥o).

y=xg—Yolx — ¥ 2} ¥=yo— ¥ (x—x)
y=yotX@&E—x); 4 y=xo+xE-—xh

ITK-8. 3uath.

Teopema o coBnazeHuu Tpex yucen. st moboi hyukmuu, tuddepeHupyeMoi B TouKke
Xg, BCET]a COBMAIAIOT TPH YKCIIA!

1) 3nauenue gynxyuu 6 5moti mouxe, y21060u KO3 puyuenm KacamenbHou 8 Imotl
MouyKe, U MAH2eHC yela HAKIOHA 8 SMOU mouKe,

2) 3uauenue apeymenma 8 3moil mouke, yeio8ou Kodghuyuenm kacameibHol 8 9moti
MoyKe, U MAH2EeHC yella HAKIOHA 8 IMOU mouKe,

3) npouseoonas 6 3moii mouxe, yen080u Kodhduyuenm kacamenibHol  SMol mouxe, u
V2Ol HAKJIOHA 8 3MOt MouKe;

4) npoussoOHas 6 Mot mouke, y2i080u Kodh@uyuenm KacameibHOU 68 Mot mouke, u
MAaH2enC yena HaKIo0HA 6 SMou moukxe,

Teopema o coBnazeHuu Tpex uucen. st moboi hyukmuu, muddepeHupyeMoi B Touke
Xg , BCET/Ia COBMAIAIOT TPH YHUCIIA:

vo=k=tg(B); 2) y =-k=tg(p)
vo=k=—-tg(Br B y=k=tg(p).

@OyHKIMS BO3pacTaeT Ha HHTEpPBaJie, €CJIM Ha 3TOM MHTEpBaJia MIPOU3BOIHAS:

1) OrpunarenbHa
2) Bospacraer

3) IonoxutenbHa
4) YObIBaer.

Touka xy SBISETCS TOYKOM JOKAIBHOTO MaKCUMyMa (IKCTPEMYMOM), €CII IIPU MEPEX0-
JIe uepe3 3Ty TOUKY clieBa HalpaBo MPOU3BOAHAS PYHKIIMM MEHSET 3HAK:
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23.

24.

1) C muHyca Ha MUHYC
2) C mmoca Ha IIIoC
3) C mMuHyca Ha TUIIoC
4) C mioca Ha MUHYC

CranoHapHble TOUKH (YHKIIMH 3TO TaKUE TOUYKH, B KOTOPOIL:

1) IlpousBoaHast GyHKIIUU HE CYIIECTBYET
2) IlpousBoaHas GyHKINUU paBHA HYJIIO

3) IIpon3BosHas PyHKLUNU MOJOXKUTEIbHA
4) IlpousBoaHas (GyHKIMK OTpHULIATENIbHA.

Kputnueckue Touku (pyHKIHU 3TO TaKue TOYKU, B KOTOPOM:

1) [IponsBoaHast GyHKINHU HE CYIIECTBYET
2) [IpousBoaHas GyHKIMK paBHA HYIIO

3) IlponsBoaHast GyHKINUU MTOJIOKUTETHHA
4) IIpousBoaHast GyHKIMH OTpHUIATEIIbHA.

25. Teopema @epma. HeoOXoauMBbIii MpHU3HAK CYIIECTBOBAHUS dKCTpeMyMa. B Touke skcTpe-

MyMa

1) Ilpou3BoaHas paBHa HyJIO U KacaTeslbHas apajuleIbHA OCH UKCOB

2) Ilpou3BoaHasi HE paBHA HYJIIO U KacaTeabHas MapajielbHa OCH UKCOB

3) IlpousBoaHas paBHa HyJIO M KacaTeJbHas HE MapajielbHa OCH UKCOB

4) IlpousBoaHas HE paBHA HYJIIO U KacaTelbHas HE NapajulelbHa OCU UKCOB

26. Ilo /lanko. @yHKIMSA Ha3bIBae€TCs BBITYKIION HAa MHTEpBaAJIe, €CJIM OHA TpadUK ee Ha 3TOM

27.

28.

UHTEpBaje

1) Jlexxut Bble JTIFOOOM KacaTeIbHOW W BHIIIIE JII0OO0H ee XOpabl
2) JlexwuT BblliIe 1000 KacaTeIbHOU M HUXKE JTF000H ee XOp bl
3) Jlexwut Huxe M0O0M KacaTenbHON U HIDKE JTI000U €€ XOpIbl
4) JlexxuT HIDKE JTF000H KacaTeIbHOM | BBIIIE JTH000M €€ XOPIbI

@OyHKIMS SABIISETCS BHIMYKION Ha MHTEpBaje, €CIl Ha ’TOM MHTepBaja BTopas Mpou3-
BOJHAS:

1) OrtpunarenbHa
2) Bospacraer

3) IlonoxutenpHa
4) VYoObIBaer.

Touxka X Ha3bIBACTCA TOYKOH nepem6a, CCJIU IIpH MEPEXOJAC YC€pEC3 HEC CJICBA HA ITIPaBO

1) BBIMTyKIIOCTh MEHSIETCS HA BBITYKJIOCTh
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29.

30.

31.

iy
3)

32.

33.

1

3)

2) BoraytocTh MEHSIETCSI HA BOTHYTOCTb
3) BBImyKI0CTH MEHSIETCSI HA BOTHYTOCTh WM BOTHYTOCTH MEHSETCS HA BBITYKIJIOCTD
4) Bospactanue QyHKINN MEHSETCS HAa e¢ yObIBaHHUE.

B Touke nepern6a rpaduk GyHKIUN

1) CneBa nexXuUT HUXKE KacaTeJIbHOM, U CIpaBa JEKUT TOXKE HUKE KacaTelbHON

2) CneBa IeXHUT HUXKE KacaTelbHOM, a CIpaBa BhIIIE KacaTeIbHOU WK HA000pOT

3) CneBa neXUT BbIIlIE€ KacaTelIbHOM, U CIIpaBa JIEXKUT TOKE BbIIIE KacaTeIbHON

4) CrneBa u crpaBa JISKUT HUKE KacaTeIbHOM WIIM CJIEBa U CIIpaBa JICKUT BBIIIE Kaca-
TEIbHOU

B Touke nepern6a BTOpas Mpou3BOIHAs (€CJIM OHA CYLIECTBYET) 00s3aTEIHLHO

1) ITomoxurenpHa
2) OrtpunarenbHa
3) Bospacraer
4) PaBHa HymIO

Teopema. Touka xy OyneT SBIATHCS TOUKOH JIOKATBHOT'O MaKCUMyMa, €CJIH:

F@xo) =0,f(xe)" > 0; 2) fxo) <0, f(x)" =0;
flxo) =0,f(x0)" <0; 4 flxo) >0,f(x)" = 0.

[Ipsimast Ha3pIBaeTCA aCUMNTOTOM K rpaduKy GYHKIMH, €CIIH PACCTOSHUE MEXTY MPSMOI

U rpadukomM GyHKIIHHA

1) CtpeMuTbes K HYJIIO, IPU UKC CTPEMSIILIEMYCS K TUIIOC UM MUHYC OECKOHEYHOCTH.

2) CrtpeMHUTbHCS K HYJIIO, IPU UKC CTPEMAILIEMYCS K IUTIOC WM MUHYC O€CKOHEYHOCTH, U

npsiMast He riepecekaeT rpaduk QyHKITUH.

3) CtpeMuthbcs K HYJIIO, IPU UKC CTPEMSIILIEMYCS K TUIIOC UM MUHYC OECKOHEYHOCTH, U

npsiMasi 00s13aTeNbHO NiepecekaeT rpaduk QyHKIUU.

4) CTpCMI/ITBCH K HYJIIO, IIPpHU UKC CTPEMALICMYCA K IIIFOC UK MHUHYC 6eCKOHe‘lHOCTI/I, n

npsMasi 0053aTeNIbHO KacaeTcs rpaduka QyHKIUH.

Ecnu npsimast y = kx + b sBisercs acuMnToTol K rpaduky GyHkuuu f(x) , To TOraa:

f() f()

b—]. =l'rg(f(x)—bx); 2) b=li k—hm(f(x) bx) ;
f()

k=lm——=;b=lm(f(x)-kx); 4) k = lim f()b—lm(f(x) kx) .
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Tlpunoowcenue 12.

Tect «HeomnpeneneHHuslii HTErpam»
YK-10. 3nars.

1. ®ynkuusa F (x) Ha3bIBaeTcs nepBooOpa3Hoil pynkiuu f(x) ecnu:

1) F'=-f
2y F'=f
3) f'=-F
4y f'=F

2. Ompenenenue. HeonpenenenusiM nHTErpasiomM ot GpyHkmu f(x) Ha3pBaeTcs

1) p#BenepeooGpasHble

2) mobad ee nepeoobpasHad

3) MHOXKECTBO BCEX ee IepBooOpasHbIX

4) omnpegeaeHHbIH HAGOp NepBOOGPA3HBIX

3. Teopema. Heonpenenenusiii unrerpan [ fidx ot nenpepwiBHoi Gynkuun h(x) pasen

1) f hdx = F(x) + C,rge F(x) — Bospacranman ee nepeoodpasHad, C — KOHCTAHTA
2) fhdx =F(x) + C,rae F(x) — nxobaa ee nepsoobpasuasn,  — KOHCTaHTa
3) f hdx = F(x) + C,rge F(x) —4eTHaa ee nepeoobpasHad,C — KOHCTAHTA

4) f hdx = F(x) + C,rae F(x) — neverHas ee nepeoobpasHas, C — KOHCTaHTa

4. Boruucauts HeonpeneaeHubii uaterpan [ cos(5x + 3) dx:

1) B5cos(Bx +3)+ €
2) %cos{&‘}x +3)+C

3) %Sin(&'}x +3)+C
4) Bsin(bx +3)+C

1

(coa(4x—T7))% dx

5. BBIYHCIUTH HEOTPEENEHHBIN HHTErpal: [
1) 4tan(4x - 7)+C

1
2) Ztan(élx -7+C

3) %cot(élx -N+C
4y 4cot(dx -7+ C
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6. BbluvcauTh HeONpeIeNeHHbIH HHTErpai [ — L _dx:
1+(2- 6x)2

-1
1) ?acot(z —6x)+C
2) %@—@@ﬂ+c
3) Ln(2—6x)+C

-1
4) ?atan('z —-6x)+C

. 1
7. BBIYMCANTD HEONpPEIEIeHHBINH HHTErpai [ Fdx:
—EX

1) _TiLn(Z —7x)+C
g -7 __?;)_2 +€

3) —-7Ln(2-T7x)

5 (2 —_'?x)'l ‘c

8. BBIYMCIUTE HeoNpeeeHHbIH uaTerpan [ 5~ 8y

2—52'-1-8

1) @) + €
5—2x+8

2) In(2) +C
5—2x+8

) T ¢

4y 57284 (¢

9. Bbruucauts Heonpeenenusii uarerpan [(4x — 2)*dx:

1) 20(4x-2Y°+C
AT
2) M-FC
_ 75
3) M{.C
(4x — 2)°

10. Boruncnuth HeonpeaeneHHslid nunrerpai [ v4x + 9dx:
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3
1) 6(4x+9z+C
3
4x + 9)2
Gx+92 .

2) 6
3
dx + 9)2
3 (x+92
4 5
(4x + 9)2
4) —1 + €

11. Beraucnuts Heonpeaenennsiii nuaterpan [(sin(x))* cos(x) dx:

5
1 (cosgx)) ‘e

2) (sin(x))*cos(x)+C

3) (Singx))s_l_c

4) sin(x) (cos(x))*+ €

ITIK-8. 3uaTh.

12. Boruncnuts Heonpenenenusiii unrerpai [ cos(e®)e* dx:

1) e*cos(e®*)+C
2) cos(e*y+C€
3) e*sin(e*)+C
4y sin(e™)+C

e¥

S5+a¥

dx:

13. BoIYMCIMTD HEONPEIENEeHHBIH UHTErpai |

1) Ln(54+e) +C
5_ x
2y 2T ¢

3) e“Ln(5+e¥)+C
4y Ln(5) + Ln(e*)+C

14. ®opmyna Herorona-JIeitOHMIIA 17151 BBIYUCIICHHUS OIIPEICIIEHHOTO

UHTErpana _f: f(x)dx Takosa:
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b

1) f FO)dx = F(@) — F(b)
b

2) f Fe)dx = F(@) + F(b)

b
3) f F()dx = F(a) » F(b)

b
8 f FG)dx = F(b) — F(a)

. L
15. BpIunciauTh onpeaeseHHbI HHTerpal -[0 Sa* + 3x% du:

1) 2
2) 5
3) 3
4 1

16. Haiitu moniaab KpUBOJIMHEWHOM Tpanenuen, orpaHuueHHON
ynxuuei y(x) = 20x® + 10x* , 3amannoi na orpeske [0; 1].

1) 3
2) 10
3) 4
4) 20

17. HaliTu nuiomaab KpUBOJIMHENHOM Tpaneuuen, orpaHu4eHHOM

bynxuuen ¥; (x) = i; Yo(x) = % , 3aJIaHHOM Ha oTpeske [1;2].

1) Ln(8)
2) Ln(2)
3) Ln(4)
4) 4

18. HaiiTu miormans Gpurypsl 3aaHHOM B MOJSIPHOM CUCTEME KOOPIUHAT

dynxmuen p(@) = 2./ cos(@), B cextope [D; %]

1) 2w
2y =
3) 4
4y 2

19. Haiitn 00beM Tesa BpalieHus, 06pasoBanHoro rpapukom Gpynkuun ¥(x) = 5x2 | 3a-

nanHo# Ha otpeske [0; 1]:
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1) bm

2y Zm
3) 4
4y 3

20. Haiitu 00beM Tena BparmieHus, 00pa3oBaHHOTO rpaduKoM

X
byukuuu y(x) = ez , 3amaHHoii Ha oTpeske [0; 1]:

1y 2m

2y 3(e+1)
3) m(e—1)
4) 4

—al
1 —_
21. [louemy uHTErpa = [ €72z dx naseBatoT He GepymMMCs MHTETpATOM? DTOT MHTE-

rpaj HOCUT Ha3BaHue ¢pyHkius Jlamnaca.

1) y noauHerpaabHOH QYHKUHUH HeT NepBo0oGpasHok

2) mnepeoofpasHad eCcTh, HO TOADKO OJHA

3) mnepeoo6pasHad CYMECTBYET, HO MATEMAaTHKH cAa0ble He MOTYT €€ BBIMHCINHTL
4) Jynxuua Jannaca xuTesns 6eckoHevHoro Mupa. OHa ecThk PAL, TO €CTh cyMMa
GecKkOHeYHOTO YHCAa caaraeMbix. OHa He MOMET GbITh 3allMCaHa B KOHEYHOM MHUpe
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Ipunoowcenue 13

HToroBslii TeCcT

YK-10. 3uars.

1. JuddepeHnnanbHbIM ypaBHEHHEM MIEPBOTO MOPSIKA OTHOCUTEILHO HEM3BECTHOM (DyHK-
K ¥ (x )} Ha3pIBaeTCS ypaBHEHHE BUA!

1) Flx,v}=0 2) Fix}=0
3) Flx,y)=0 4) x?4+y?=5

2. OO6umm pemenreM audQepeHInaIbHOTO YPaBHEHUS Ha3bIBACTCA:
1) Bce pemenns.

2) OpHo peleHue.

3) JIBa pemieHwus.

4) Tpu pemenust.

3. YacTHbIM perieHueM JugGepeHaabHOro ypaBHEHUS Ha3bIBACTCS:
1) Bce pemenus

2) OnHo pelieHue.

3) JBa perieHwusl.

4) Tpu pemenusl.

4, JuddepennnansHoe ypaBHeHHE Ha3biBaeTcs 3anadeit Komm, ecmu:

1) He 3ananpl HauanpHbIE yCIOBUS.

2) 3ajaHbl HAYaJIbHBIE YCIIOBHUS.

3) be3paznuuHo 3a1aHbl WU HE 33JJaHbl HAYAJbHBIE YCIIOBUSI.

4) 3aaHbl TOJIBKO HYJIEBbIC HAUYaJIbHBIC TAHHBIC.

5. JuddepennnanbHoe ypaBHEHNE HAa3bIBACTCS YPABHEHUEM C PA3ACISIOIIUMCS TIepeMeH-
HBIMH, SCIIH:

1) [TepemeHHBbIE %, ¥ MOXHO OTJCIHTH APYT OT PyTa Tak, YTOObI OHU OKA3aJIMCh 1O Pa3HbIE
CTOPOHBI OT 3HaKa PaBEHCTBA.

2) [IepeMeHHYIO0 X MOXHO pa3/leIuTh HA IEPEMEHHYIO V.

3) [IepeMeHHyI0 ¥y MOXHO pa3feiuTh Ha IEPEMEHHYIO X.

4) [IepeMeHHYyIO y' MOXHO OTACIHUTH OT NEPEMEHHOU X.

6. JuddepeHnnansHoe ypaBHEHUE HA3bIBAETCSI OJHOPOIHBIM YPAaBHEHHUEM, €CITH OHO MMEET
BUJI:

1) y'=Flx=y) 2) =F'(;
¥
3) ¥y =Flx=yl 4 ¥ =F(;)
7. JluneitneiM auddepeHIMaTBHBIM ypaBHEHHEM TIEPBOTO MOPSAIKA C IEPEMEHHBIMU KOI(}-
¢dummentamu P(x}, @(x) Ha3pIBacTCs ypaBHEHUE BUJIA:
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1) ¥ +Paly®=Q(x) 2) »y' +P)x=¢Q(x)y

3) Y HPaly=Qx) 4) ¥ +PE)y=0(x)?
8. VYpaBHeHueM bepHyiuin Ha3bIBaeTCs ypaBHEHUE BUJA!

1) ¥y +Pa)y*=Q(x) 2) »¥'+Plx=¢q(x)y

3) ¥ +Pxy=0Qx) 4) ¥y +Py=0Q(xn?
0. OnHOpOAHBIM TUHEHWHBIM AU depeHIInaTbHBIM YPABHEHUEM C IMMOCTOSTHHBIMHU KO3 HUIIH-
€HTAMHU ; (2 HA3bIBACTCS YpaBHEHUE BUJA:

D ytaxy'+ay=0 2} ¥ +ay tay=0
3) Ytay taxy=0 4 y4+ay +ayi=0
10.  XapaktepucTHuecKuM ypaBHeHHEM AU(HEpEeHIINATHLHOTO YPABHEHUS C TIOCTOSTHHBIMU KO-
spounmentamu ¥ + a; ¥ + @y = 0 Ha3pIBaeTCs KBaJpaTHOE ypaBHEHUs BUJA:
1) BF*+ak+az=0 2) k*—-ak—a;=0
3 k4+ak—a=0 4) k*-ak+a=20
1. [TycTh kopHU k;, k2 XapaKTepUCTUIECKOTO YPABHEHUS SIBIISIOTCS: a) NEHCTBUTEILHBIMH,
0) MpOCTBIMHU, TO €CcTh He KpaTHbIMU (k; # ks }. Torma o0liee peleHne 0 JHOPOIHOTO JTHHEHHOTO
muddepeHnmanbHOrO ypaBHeHH ¥ 4 @, ¥" + apy = O Oyner umerts BUI:
1) y(x)=(C +C)leFr* +eFx*)  2) ylx) = Crefe™
3} v(x) = Crefr* 4 Crefz® 4) y(x) = CeFr*
12. ITycts xopHHM ky, k2 XapaKTEpUCTUYECKOTO YPABHEHUS SIBIIIOTCS: a) IEHCTBUTEIbHBIMH,
0) KpaTHBIMH, TO €CTh k; = ko (BHyTpeHHHUH pe3oHaHc). Toraa obIiee penieHne OaJHOPOIHOTO
nuHerHoro audQepeHnranbHoro ypaBHeHus ¥ 4+ a; v + a;y = @ OyJeT uMeTh BUI:
1) ylx)=(C,+C)(eFr* +eF1%) 2} ylx) =Cre™r”
3} w(x) = Cyeft* 4 Ciefz® 4) y(x) = C ¥ + xCyeFa*

13.  Ilyctb kopuu ky, k2 XapakTepUCTHUECKOTO YPAaBHEHUS SBJISIFOTCS: KOMIUIEKCHBIMH, TO
ectb ky = @ + fi, k; = a — fi. Torna oOriee pemieHrne oJHOPOIHOTO JIMHEHHOTO MU dHepeHIu-
anbHOTrO ypaBHeHHA ¥ 4 @y 3" 4+ azy = 0 OyneTr UMeTh BUIL:

1) w(x) =(Cy+ C)(e*r* + e¥1%) 2} y(x) = e™(C cos(fx) + istn(Bx))

3} y(x) = € eF* + CaxeFr* 4)  y(x) = ef*(C,cos(ax) + isin(ax))

IIK-8. 3uaThb.

14.  HeomHOpOoAHBIM TUHEWHBIM AH(epeHIIHaTbHBIM YPAaBHEHHEM C ITOCTOSHHBIME KOAPHH-
LIUCHTAMU @;; @3 HA3bIBAETCs ypaBHEHUE BUJA:

D ytaxy'+ay=Ffxl(f+0 2) ¥y +ay +ay=0

3) ¥ ey tay=Ff)(f+0 4) ¥y +ay tayi=0
15. Teopema o cTpyKType 0OIIero pereHuss HEOJHOPOIHOTO JTUHEHHOTO aud dhepeHIInaIbHO-
ro ypaBHeHus. O011ee pereHre HeoJHOPOAHOTO JTMHEWHOTO AU PepeHInanbHOro ypaBHeHuUs
€CTh:
1) cymma oowe2o pewerust 00HOPOOHO20 PEeUleHUsl U YACMHO20 pelleHUsi HeOOHOPOOHO20
VPasHeHusl.
2) CYMMA YaACMHO20 peuieHusi 0OHOPOOHO20 PeuleHUs U YACMHO20 peueHUs HeOOHOPOOHO20
VpasHeHus.
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3) npouzeedeHue oowe2o peuteHusi 0OHOPOOHO20 PeleHUs U YACMHO20 peuleHUs HeOOHOPOO-
HO20 YPABHEHUS.

4) npouszgederue Yacmuo20 peuieHus 0OHOPOOHO20 PeUuleHUs. U YaACMHO20 peuleHUsl HeOOHO-
POOHOO YPABHEHU.

16. [TycTh 3a1aHbl ICHCTBUTEILHBIC W HE KPAaTHBIC KOPHU K1, K2 XapaKTEpUCTHICCKOTO ypaB-
HEHUS OJTHOPOJHOTO ypaBHEHUs. SIBJIeHUE pe30HaHCa y HEOJHOPOTHOTO YPaBHEHUS

¥" +a, ¥ + ayy = e¥2* pozuukaer npu:

1) trfg -'r&lrngtrfg -'r&trfl 2—) R3=R1HJIH k3=f€g
3} ky =k, 4) ky =k
17. [Tyctb 3aanbl JEHCTBUTENbHBIE U HE KPaTHBIE KOPHU K, k2 XapaKTEepUCTUYECKOTO ypaB-
HEHHUs OJHOPOAHOTO ypaBHEHHUs. SIBJIeHUE pe30HaHCca Y HEOAHOPOJAHOIO YpaBHEHUS
¥ 4+ a; ¥ + azy = x¥ BosHukaer npu:
1) ﬂ-’r&trfgl‘ltrig-'r&tril 2—) G=k1HHH trf3=tr{g
3) 0=k, 4) 0=k
18.  Ilyctb 3agaHbl KOMIUIEKCHBIE KOpHU ky = fi, ks = —fi. XapaKTepUCTUYECKOTO ypaBHe-
HUS OJHOPOJHOIO ypaBHEHHUS. SIBJI€HUE pe30HAHCA Y HEOJAHOPOIHOIO YPABHEHUS
¥ 4+ a;¥" + azy = sin(dx) Bo3HUKaeT npu:

1) §=38 2) é=p
3) 6=-F 4) é=§
19.  Ecmum Her pe3oHaHCa y HEOAHOPOIHOTO JHHEHHOTO A depeHInanbHOro ypaBHEHHS

¥+ a, ¥ -+ axy = e, To yacTHOE pelleHune ClielyeT HCKaTh B BUJIE:

1) yix) = 4e™ 2) wx)=de
3) y(x)=Ae™ 4) y(x) =A4e™
20. Ecnm ecth pe3oHaHca mepBOTo mopsijika y HeOJHOPOIHOTO JTUHEHHOTO Aud hepeHnmnansb-
HOrO ypaBHeHus ¥ 4 a; ¥ + az¥ = €**, T0 YaCTHOE pelICHHE CIIEYET UCKATh B BUIE:
1) w(x) =Ae™ 2) y(x)=Ae™™
3) v(x) = Axe®* 4) y(x)= Ae*
21.  Ecuuectb pe3oHAHC BTOPOTO MOPSAIKA Yy HEOAHOPOAHOTO JHHEHHOTro AuddepeHnnanbHo-
ro ypasHenus ¥ 4+ a;¥" + a;¥ = ¥, T0 yacTHOE peleHre CIIeYeT UCKATh B BUJIE:
1) y(x) = Ae™™™ 2) v(x) = Ax%e™*
3} y(x) = Axe® 4) y(x) = Ae™F*
22.  Ecnum Her pe3oHaHCa y HEOAHOPOIHOTO JHMHEHHOTO AU epeHIINaNIbHOTO ypaBHEHHUSI
¥ 4+ a;¥" + a2y = x, TO 9aCTHOE pEIICHUE CIIeIyeT UCKATh B BUJIC:
A
1) yx)=Ax+B 2) y=-
3} v(x)=Ax?*+B 4) y(x)=Ax*+Bx+C
23.  Eciuum ectb pe3oHAHC MEPBOTO MOPSAKA Y HEOTHOPOIHOTO JIMHEHHOTO MU depeHInaIbHO-
ro ypaBHeHus ¥ 4 @; ¥ 4 az¥ = x, TO 4aCTHOE pELICHUE CIeAyeT UCKATh B BUJE:
1) vix)=Ax+ B 2} v{x) =x(4dx+ B)
3) v(x)=Ax*+B 4) v(x)=Ax*+Bx+C
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Ilpunoscenue 14

JlabopaTopnast paGora Nel. Touku pa3pbiBa pyHKuMId.

1. Touku paspsiBa npoctbix pyHknui. YK-10. Ymers.

HemnpepbiBHOCTH 1 TOUKH pa3pbIBa ()YHKIMIT

Bapuant Nol

4

[. Uccnenoats HempepbiBHOCTh (hyHKIMM [ (Xx) =23 B TOUKAX x =-3,x, =1.

Ycranosuts xapaxtep paspseo. [locTpowTs rpadux.

[I. Haiiir 061acTh OTPeACTCHAS ()YHKITHH, YCTAHOBHMTE XaPaKTeD PasphIBOB;
afm:smm;waF | |

X(x-71) e

34243

x4

npu X =0 10 HeIPEPbIBHOU.

[l Joompeaemats GyHKUMO f(x) =
3° -1

2. Touxn paspbiBa coctaBHbIX pyHkumii. IIK-8. Ymers.

[V. HccnienoBaTh Ha HEPEPEBROCTS (DYHKIIHE, MOCTPOHTH TPARHK:

1
-1 120 1<0
1-2
H = a
3) f(x)={cosx, 0<x<=; 0) f(x)=1L x=0
z Llcaa] .
E_ E Y iy
) 5, X 2 |41k 1ol
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llpunoscenue 15.

JlabopaTtopnasi padora Ne2. Yroa me:xkny kpuBbiMu. YK-10. Ymers.

Jamava 1 Jamgava 2
1 x3 i v E x+
m
.} xd :ri —{x—2)* 43 (x—2¥*+3
. 9 l 3
i x? — 2 2y
_:'I
4, —x* 48 2+ - x*
'|."El—1
3. (x—4)* x4+ 407 yzL? Ix*
A —x—1"4+4 (x4 13* JE E
x
7. sinix) cos{X) Vx 2%=1
- (x —2)* (x +20° cos(x) gt
0. | (x—2Mxr+3) (x—2)(x —4) sin(x) 1._._j,_,
14 (x—1¥x + 5) (x—1x -3 __5 VE
r*+1 .
11 (x— 1Mz +4) (x—13(x -5} x* __i'
Sl
12 X X Pl N | 2=
13 _4 4 E _I+1
13 LIl X =
¥—2 X+ I 4 a
14 2 —x*43 —(x — Xix +4) Inix — 1y
4
15 ¥t _4 —4xt 41 _ —x*42
* TESIE ”1+
IocTpoenune kacareabHbIX U HopMmaJjei. IIK-8. YMmers.
16 L% —r* 41 —x* 41 ;
] x4+ 2)*
17 Inix 4+ In{i—-x+2) 2 —x* 48
' eos Irr—f cos (x +Eﬁ- £g(x) —
: ¥~ Ty kinl Y
_-_:| Ell.' 2 5oL I :r-_“:-:_l_'_ e
. ks 2 21 .
bl - — - 2g°
ix—2)¢ (x 4+ 21° xi 41
Tard .
21 sSIOQX) COE(X) _'_”T -x* 41
it 4]
b OS] 31 i u 3=zl
- ;- E
23 Lnix)+1 -Lnixi+1 1 —
rl
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Ilpunoowcenue 16
JlabopaTopnas paGora Ne3. [InpdepeHuuaibHoe HCHUCTCHHE.

1. JndpepenunpoBanne sBHbIX pynkuuii. YK-10. Ymern.

Bapuanr Nela BapuanT Nelo

Haifru npousBoaHbIC Cle IyIOMMX
Hatitu mpousBoaHbie cneayommx Dy HKLW:

(DY HKLTHIA
_ W21 3
N ey bormee
1
. y= p
2. y= 4sm3x. tg?2x

2x
3. y=arcsiny1-3x.

e

3.  y=arctge .

Vs 4. p=In(3x® -2x+5).
4. y= [x_s +2x-3x? —EJ

X < _e3x—5_2
- Y In2x
5. y = (5x+2)3 6. y =(11x3 _x—0,2 _0’2)—2/3
2 z
6. y= . V(Z)=?
¥ cos Sx y(3)

. 2
7. y=sm2—x.
6

g y=3ln4(2x+sin2 3x).

8 y=e(2cos 4t —3sindt),

8. p=(e 3 +3) y'(0)=2?

Vx2-
9. p=(x*=3)""" 9. y=3lnt(2x-3).

y=e(cos3t+2sin3t),
y'(0)=2

10. 10. y=(x2—3)m.
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2. TuddepenunpoBanne HesiBHBIX, mapamMerpudeckux pynkumii. IIK-8. Ymersn

Bapuanrt Nela
1. Haiitn nponsBoHbIE YKa3aHHbIX MOPLIKOB SBHO 3aJaHHBIX (Y HKITHIA:

@ y=x =2x"+7x-1, y""
6) y=e*(x*=5), y"
) y=cos5x, y™.

2. Hatitn IPOU3BOJHLBIC VEKA3aHHBIX IIOPAJMKCB IIAPAMETPHUCCKH  3aJdHHBIX

by HKIME:
y=e2t ] y=t3+5t

@) Yz, 6) Vv
x=lt " x=3x=-2 "

3. Haiiru npom3BoiHbIE YKa3aHHBIX HOPSIKOB HESABHO 38 IaHHbIX (YHKITHI:

2
@) 7x° +3y> =15=0, p"; ) " +e =3xy, y'.
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Ilpunoowcenue 17
JlabopaTopnasi paGora Ne4. HTErpanbHoe HMCYHCICHHUE.

1. Crto uHTerpaJioB. BoluuciieHue HHTErpajoB MeTOA0M NMoABeAeHUs Mo a1 depeHiu-
aJa YK-10. Ymertn.

dx dx
1./7 Q.f\/574zdz 3.f7 4./«6/ 3z + DS dx
3z + 1)4 VB — 4z ( )
5 / zdx 5 / 25 dz . z° dx 3 (8z — 7)dx
' VarZ+1 U252 ' vat+1 ’ VAax? — Tx +8
. /(3m+1)12da: 10. fzm/x2+1d:c 1. /a':\/l “2dx 12 /ac3\4/x4+3dz
5d 8x — 7)d 3d
18, [ 28 g, [BEoDdE g e 16, [ sintzcos zda
x4+ 1 422 — Tz + 8 zt+1
3
17. / cos 4z d(4x) 18. /Cos 4z dx 19. /cos z dx 20. fcos Zx dr
inzd d :
21. f% 22. % 23. /esmw cos x dx 24. fcos‘lxsinxd:r
d
95, fcos(4x —3dx 26 / BloraET) 27. /tgxdx 28. fctgxdx
cos T
29. /tg4x dx 30. /ctg 4z dx 3. /64I+3 dx 32. ferz dx
33 /8*141;3 dx 34 /ﬁ 35 /ﬂ 36 /L
’ S oer+3 TS oem 7 VB —Ba?
dx dx dx dx
37. fi 38. —_— 39. —_— 40. fi
v5z2 + 5 vbx? — b 522+ 5 522 — 5
3 2
4l / dx 19, /ln zdx 43, dx a4, /arctg rdx
zlnz T 3z — 2 1 4+ z2
Vinzd d(l 2 d. d.
45, /ﬂ 46. /w 47, Loy 48, L
x 1+ a2 1+ 22 1+ z2
2% dx dx dx 5
490, f— 50. f— o, / 52, fctg il
2+ 1 1— 22 cos?x
3d d 2d
53, /th:de 54 /u 55, /u 56. _rax
¥+ 9 8+ 9 V1 — 8
x3dx 3 dx
57, [ 24T 58. /7 50. /3”4d 60. f35“*4 d
V11— a4 1—azt “ “
dx 3 dx 3*dx
61. [ 2% 62. f\/gw d 63. 64. [ > %%
3w v 1+0° VI_o®
dx dx dz )
65. / 66. f—z 67. /7 68. fsm(?, — 52) dw
cos? 6z sin”® £ cos?(3z + 4)
69. /(1 + cos3z)dx  TO. /0052 zdzx 71. /sin2 z dx 72. fcos3 z dx
. 3 d
3. / sin®z dx T4. /cos3 zsinaxde  75. /tg3 xdx 76. f %
dx dx dx dx
V7. /7 8. /7 79. /7 80. ——————
2+ 6x+ 10 2 —4xr 4+ 13 2 — 22— 6 VrEi4+dr + 6
d 2 7)d
81. /7x 82. @z +7)dz 83. /mlnzdz 84. /arctg;vdar:
V91— 2x — 22 ¥ 4w —2
xdx e dx dx
85. f\/4 —22d 86. f g7. [ 222 88. fi
e cos? x Ver 42 VI 4+ VT
d d d
89. /71 go. [YZez o1. /z(x ~0dr 92, [ TEE
Te® I A z+1 (4 —=z)®
2x 2 _
03, / e** dz 0a. / dx g5, / dx 96. (42 + 3z — 1) dx
e? +1 T+ /x {x —4)(x + 3) (x —2)%(z+3)
dx xtdz (2® + 2)dzx dx
o7. fi os. fi gy, [AM_ESIEE g /7
x(z? + 2) x% 4 36 3 — 4z 2cosx + 3
101. /sian cosxdr 102. fcos5xdx "KomvmmaexkTllsapurantl"
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L

x6 —4x3 +3x—5\/;
I dx

2. HenocpencrBennoe nurerpuposanue. IIK-8. Ymers.

Braucmrh HHTCTPAJILL:

X

S.Icos(] — Zx)dx

6.

.(4 +3x) dx

(35— 2

Bapuanr Ne 1

dx ax
R | — 15..[ > 5
ik sin® xcos” x

16.Itg(§ —Sdex

_ 2
17-_[2 3cig X b

’ J‘(:0.5*2(15/2)

Sin2 X

IOI dx
| V4—x2

11._[ b 18._[ i
Vx’+4 Jxcos? x
12_[ 3"3 i 19.]—“1_;”)6

Sli’l X

dx

3
13.I(cosx + sinx) dx Zo.sze_x dx

2
X
14.jx2+]dx
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Tlpunooicenue 18.

JlabopaTopHas paGora NeS. KpaTHble HHTErpaJbl

1. PaccTaBUThH npeiesibl HHTETPHPOBAaHNS B IBOHOM HHTErpase AByMsl CIOCO0AMH.
YK-10. YMmeTs.
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2.Bprunciienue miomaaei guryp u 00beMoOB TeJl ¢ IOMOUIbI0 ABOWHBIX U TPOMHBIX MH-

Terpaios. IIK-8. YMers.

dx|(cos’ x+smn” y)dy .

1. BelyucauTs MOBTOPHEIA HHTETPAIL

o]
= T

0 44y

2. V3McHUTH TOPSIOK HHTETPUPOBAHHA _[ dy j f (x, y)dx .

—2 il

3. llepeliad K MOMAPHBIM KOOPIUHATAM, BBIYUCIIUTh _U.\/x2 + yzdxaji ,TlIe
)]

obmacTs D orpaHuucHa KapHOHA0H = a(l —COS (p).
4. BBIMHCIHTE ¢ HOMOIIBIO ABOHHOTO HHTErPaa IIIONa1b (PHIYPEL
v 2 2
OTpaHHYCHHON MHHHsIME V=X, y=4x", v =4,
5. HaiiTu 00beM Tela, OrpaHHUEHHOTO TIOBEPXHOCTAME =1+ ¥, x+y =1,
X¥=10, p=0, 2=0.
6. OmnpeneIuTh UEHTP THKECTH ILIOMIATH, OTPAHHYCHHOM JIMHHAMA J = X°,

p=dy’, =l =2
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Ipunooicenue 19.
JlaGopaTopnas padora Ne6. /IlupdepenuuanbHble ypaBHEHUsI.

1. JIuneiiHble oqHOPOAHBIE AU (depeHIHATbHbIC YPABHEHNS BHICIINX MOPSIAKOB C 10-
cTossHHbIMU ko3¢ dunuentamu. YK-10. Ymers.

BAPHAHT Nel

[IpouHTETPUPORATE CIEYIOMHUE Y PaBHEHHUS:

1 " +4p' +6y=0 2. 9" +6y' =0

I
3.1 -4 -5y=0, y0)=1, y(0)=2 AT
5.y +6y=0 6. y" -8y +20y=0
7.3"—6y=0 8 y" -8 +15y=0
9. 9" —6p" 49y =0 10. 7 =16y =0

2. J/Iuneiinvie He0OHOPOOHBIE OUPPepenyuanvrble YyPaA6HEHUA C NOCMOAHHBIMU KOI(ghu-
yuenmamu u cneyuanvhou npasoit yacmoito. I1K-8. Ymems.

BapuanT Nel.

1. Hatitn obmiee pemeHHe THHEHHOTO JH((PEPEHITHAIBHOTO YPaBHEHHS, €CITH
H3BECTHBI KOPHH €r0 XapaKTepPHCTHIECKOIO YpaBHEHHS H IIpaBas dacTh f(x). Boccera-

HOBHTBH BHJ JH(PepeHIHaIBHOIO YPaBHEHHS:

1.1 by, =%1, by, =0, f(x)=e"

a) Haganprbie sHadenn g sagasu Komm sajaBatb IPOUSBOIBHBIM 00pasoM.
3agava jomkna ObITh peniena Apakapl. OfMH pas Bpy4Hyo, Bropoii pas Ha makere
¢ nomoInpio oneparopa Odesolve.

6) IlpoBepka COBIafeHNA pelle il JO/DKHA IPOU3BOAMTCA TOMKe ABAKABL O nyH

pas rpaduaeCcKii, BTOPOH pas B KOHTPO/IbHON TOYKE.

2. IlpouHTErpHpOBATH CIEAYIOIIHE YypaBHEHHS U, IJI¢ YKa3aHO, PEMIUTH 3a1ady

Kommu:

21.y"+y=4e", y(0)=4, y'(0)=-3
2.2.y"+y =2Cosx — Sinx
23.y"+y=e"Cosx

24.y"+y= xle
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