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1 O0mme noJ1oxeHU

PaGouas mporpamma quCIUIUIMHBI «MaTreMaTHKa» COCTaBJIeHAa B COOTBETCTBHH C TPeOO-
BaHUSAMH (heepaTbHOrO0 TOCYAapCTBEHHOTO O00pa30BaTEIBHOTO CTAHIAPTA, YTBEPIKICHHOTO
npuka3zomM MunucrtepcTBa obpazoBanus U Hayku Poccuiickoit @enepanuu Ne 978 ot 12.08.2020,

U OCHOBHOH MpodecCHOHATBbHONW 00pa30BaTENbHON MPOrpaMMBbI

noaroroBku  «Kamactp

HEJIBMKUMOCTH» N0 HanpasieHnuto 21.03.02 "3emieycTpoilcTBO U KagacTphl'.

3anayn - Pa3BuTHe HaBBIKOB MAaTEMATHYECKOTIO MBILIJIEHUS CTYJICHTOB.
AUCHHUIUINHBL - OBnajsieHre METOI0B MCCIICIOBAHUS U PEIICHHS] MATEMaTHUYECKUX 3a/1au.
- Bripa®oTka y CTy/IeHTOB YMEHHUSI CAMOCTOSITENIbHO PACHIUPATH CBOM MaTeMa-
TUYECKUE 3HAHUSA.
- Pa3zBuTre HaBBIKOB MCHOJIB30BaHUSI MaTEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMAaTUYECKOr0 MOJEIMPOBAHNS B IPAKTUYECKOMN NEATEIBHOCTH.
OcHoBHBIE Jluneiinas anrebpa. BekropHas anreOpa. AHanuTHueckas reometpus. Brene-
pasuenbl / TEMBI | ype B MaTeMATHUECKHil aHAINS. HuddepenunanbHoe ucuuciaeHne (HyHKIUU
ANRCHHATITAHBI OJIHOW M HECKOJBKUX MEPEMEHHBIX. VIHTerpaibHOEC HCUUCICHUE QYHKIIHH O/l
Hol mepeMeHHoi. [luddepeHnmanpapie ypaBHEHHUS.

2 IlepeuyeHb NVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 JUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHMPYEMbIMH pe3yJIbTaTaMH 00pa30BaTe/JIbHOM MPOrPaMMbl

[Tporiecc u3ydeHus MUCHUTUTHHBI «MaTeMaThKa» HampaBieH Ha (OPMUPOBAHHE CIIETY-
fomux kommeteHuii B cootBeTcTBru ¢ ®I'OC BO u ocHOBHO# 00pa3oBaTelbHON MpOrpaMmMon

(Tabmuna 1):

Ta6n1z1ua 1- KOMHeTeHHI/II/I U INIAaHUPYEMBbIC PE3YJIbTAThI O6y‘~ICHI/I${ 10 AMCHUIIIIMHE

KO,[[ N HAUMCHOBAHHC
KOMIICTCHIIN U

Nuaukatopel 1OCTHKEHUI

[Tnanupyemsle pe3yabTaThl 0Oyue-
HUS 110 TUCLUIUIMHE

OIIK-1. Cniocoben
pelaThb 3aJa4u npo-
dbeccuoHanbHOM Jes-
TEJIbHOCTU MPUMEHSS
METO/IBI MO/ICTTHPOBA-
HUS1, MATEMaTUYECKOTO
aHaJM3a, eCTECTBEHHO-
Hay4HbIe ¥ OOIIenHKe-
HEpHBIC 3HAHUS

OIIK-1.1 3naer Teoperuye-
CKHE OCHOBBI €CTECTBEHHOHA-
VUYHBIX U OOIICHHKEHEPHBIX
JTUCITUTLIIAH

OIIK-1.2 YMmeeT npuUMEHSIThH
METO/IbI MATEMATHYECKOTO
aHaJM3a ¥ MOJICTTMPOBAHUS B
npohecCHOHANBHOM e TelNb-
HOCTH

OIIK-1.3 Bnaneer HaBbIKaMu
TEOPETUYECKOTO M IKCIIEPH-
MEHTAJILHOTO MCCIIEOBAHNUS B
PO eCCUOHAIBHON JEATENh-
HOCTHU

YMeeT BBISBIIATH U KJIACCU(PUITUPO-
BaTh U3UYECKUE U XUMUYECKHE
MIPOLIECCHI, TPOTEKAOLIUE HA 00b-
eKTe po(eCCHOHATBLHON JesITelNb-
HOCTH,

pelaTh UHKEHEPHbIE 3a7a4u C I0-
MOIIBI0 MATEMAaTHUUECKOTO armapa-
Ta




3 MecTo nucuMIUIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Juctummaa «Marematuka» uzydaercs Ha 1 2 kypcee(ax) B 1 2 3 cemectpe(ax).

JucuunianHa BXoauT B cocTaB Ojioka 1 «/lucuumiuuel (MOIyIM)» U OTHOCUTCS K
6a30Boii yacTu.

JJ11 OCBOGHHMSI TUCUUIUTMHBI HEOOXOJUMbBI 3HAHUSI, YMEHUS, HABBIKU C(OOPMUPOBAHHEIEC B
nporecce U3y4eHus: Kypca MaTeMaTuKe 0011eo0pa3oBaTeIbHOM MIKOJIBI.

3HaHMS, YMEHHUA W HaBBIKA, CQOPMUPOBAHHBIE TMPU MIYYECHUH JUCHUIUIMHBI
«MatemaTkay, OyJayT BOCTpeOOBaHBI MPU WU3YYCHUU MOCIEAYIOUIUX TUCIUILUIMH: TCOPHUS Be-
POSITHOCTH M MaTeMaTudeckasi CTaTUCTHKA.

JucuumnnuHa ««MaremaTtukay B paMKax BOCHHUTATEIbHOW pabOThl HampaBieHa Ha Qop-
MHUPOBaHHE Y OOYYaIOIIUXCS aKTUBHOW IPa)KJAHCKOW MO3MIIMU, YBAXKEHHsI K MpaBaM U CBOOO-
JaM 4YelIOBeKa, 3HAHMsI MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHWE YYBCTBAa OTBETCTBEHHOCTH,
YMEHHSI apryMEHTHPOBAThb, CaMOCTOSITENIBHO MBICIUTh, Pa3BUBAET TBOPYECTBO, Ipodeccho-
HaJIbHBIC YMCHHSI, CHCTEMbl OCO3HAHHBIX 3HAHH, OTBETCTBEHHOCTH 3a BBIOJIHCHHE Y4eOHO-
MIPOU3BOJICTBEHHBIX 3aJJaHHIA.



4 O0beM IMCUMILUTHHBI (MOYJIs1) B 3a4€THBIX €IHHUIAX ¢ YKA3aHHEM KOJHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aommxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy

00y4arIuXxcs

OO6m1as TpyA0eMKOCTh (00BEM) TUCIMILIUHBI cocTaBisieT 12 3.e., 432 akaj. yac.
Pacnipenenenue o0beMa TUCIUITIMHBI (MOYJIs) IO BUAaM y4eOHBIX 3aHITUHN MPE/ICTaB-

JIEHO B Tabiuue 2.

Tabnuna 2 — O0beM AUCUUTUIMHBI (MOAYJISA) 110 BHJIAM YUYE€OHBIX 3aHATHIM

O0beM TUCHUIIIMHBI

Bcero akagemu-
YeCKHX 4aCOB

OO0m1as Tpy10€MKOCTh TUCIIUILIAHBI

432

KonrakTHas ayiuropHas pa6oTa o0y4arommxcs ¢ npenojasaresiem (1Mo
BH/JIaM Y4eOHBIX 3aHATHH), BCETr0

193

B ToM uncie:

3aHATHA JIEKIHOHHOTO THIA (JICKIIUU Y HHBIC YICOHBIC 3aHITHSI, TTPEIY-
CMaTpHBAOIIUE MPSUMYIIECTBCHHYIO Iepeaady yaeOHoi nH(popMaIu 1e-
JIarOTHYECKUMH PaOOTHUKAMH )

96

3aHATHA CEMUHAPCKOI0 THIA (CEMUHAPBI, IPAKTUUECKUE 3aHATUSA, TIPAK-
TUKYMBI, JaOOpaTOpHbIE pabOThI, KOJUIOKBUYMbI M MHBIC aHAJOTMYHbIE 3a-
HSATHUS)

B TOM 4HCJi€ B JOpME NPAKTUYECKOU [TOATOTOBKU

96

30

CamocrosiTeibHAas padoTa 00y4alOIIMXCH M KOHTAKTHAs padoTa, BKIIO-
YaloI1as TPYIIOBbIE KOHCYJIbTALUH, NHINBHIYAIbHYIO paboTy 00y4aro-
HrXCcs € MmperoaaBaTCJIsAMu (B TOM YHCJIC MHAWBHUAYAJIbHBIC KOHCYJ'II)TaHI/II/I);
B3aUMO/IEIICTBHE B 3JIEKTPOHHOM HHPOPMALIMOHHO-00pa30BaTEIbHOM cpesie
By3a

204

[TpomexyTouHas aTTecTanus oOydaromuxcs — 3avem c oyeHkou, 3auem ¢
OUYeHKOU, IK3ameH

35

5 Copep:xkaHne THCHUIIMHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBeJeHHOI0 HA HUX KOJINYeCTBa aKaJeMHYeCKHX YacoB M BH/I0B

y4eOHoi1 padoThI

Tabmuma 3 — CTpykTypa u cofepKaHue TUCITUTUIAHBI (MOJTYJIIS)

Bunsr yae6HOI paboThI, BKITIOYask CAMOCTOS-
TEJIBHYIO Pa00Ty 00YJaIOMIUXCS U TPYA0EM-
KOCTH (B 4acax)

KonraktHas pabota

HanmeHoBaHMe pa3enioB, TEM U COIepIKaHUe MPEToIaBaTeNsl ¢ 00yJarOIIUMUCS
marepuaia Jlexkuuu | Cemunap- | Jlabopa-
CKHE TOpPHBIE CPC
(mpakTH- | 3aHATHSA
YecKHe
3aHATHUSA)

Pa3nen 1 Jluneiinas aaredpa

Tema 1.1. BBenenue B nuHeinyto anreopy. [lo-
HATHE MaTpUIbl, onpenenurend. [ledicTBus Haxa 4 4
MatpuaMmu. OCHOBHBIE CBOKCTBA. METO/IbI BbI-

3




HanmenoBanme pa3aciioB, TEM U COACPIKAHUE
Marcpuraia

KOCTb (B yacax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOS -
TEJIbHYIO paboTy 00YUaIOLINXCS U TPYIOEM-

KonraktHas pabora
IPEroIaBaTess ¢ 00yJarOIUMHUCS

Jlexkuu

CemuHap-
CKHe
(mpakTu-
YeCcKHe
3aHATHUSA)

Jlabopa-
TOpPHBIC
3aHATHUS

CPC

YHUCJICHUA onpez[enHTeneﬁ

Tewma 1.2. MeTo/1bI BEIUKUCIIEHUS ONIpeAeUuTENCH
BBICOKMX MOPSAKOB. MUHOpBI U anredpandeckue
JIOTIOJTHEHHUS AJIEMEHTOB olpeaenuTes. Metos
PasJIoKEHUs OIpeenuTeNs o pagy. Meron

3 PEKTUBHOTO MOHIKEHHS nopsiaka. OOpaTHas
MaTpula

Tema 1.3. DnementapHbie mpeodpazoBaHus
MaTpull. Panr Matpuibl. CucTeMbl JIMHEHHBIX
anreOpanyeckux ypaBHeHui. Teopema Kpone-
kepa Kanennu. Penienue cucrem JIMHEWHBIX all-
re0OpanyecKux ypaBHEHUHN

4*

Pemenue OIHOPOJHBIX U HCOIIPCACIICHHBIX CH-
CTEM JTUHEHHBIX anre6pa1/1quKI/IX ypaBHeHHﬁ.

2

2*

Pa3nen 2. BekTopHasi anreop

Tema 2.1. JInunelinbple onepanuy HaJl BEKTOPaMH.
[Tpoekuust BekTopa Ha ocb. CBOMCTBA MPOEK-
nuii. Koopaunarts! Bekropa. J[nmHa BeKTOpa.
Jenenune orpeska B 3aaHHOM oTHOWeHuH. [1o-
HsATuE BekTopa. OcHOBHBIE onpeneneHus. 1po-
eK1uu BekTopa. OpTOHOPMUPOBAaHHBIN Oa3uc.
Paznoxenue BekTopa rno 6asucy. KoopauHatsel
BEKTOPA

Tema 2.2. CkanspHO€ IpOU3BEIEHUE BEKTOPOB U
€ro cBOMcTBa. BrlpaxkeHue B KOOpANHATAX.
BekTtopHOe npon3BeieHUE BEKTOPOB U €ETO
CBOICTBa. BrIpakeHne B KOOpAMHATAX.

Tema 2.3. CMmenianHOE TPOU3BEICHUE BEKTOPOB
Y €ro CBOICTBA. BrIpaxkeHUEe B KOOpIMHATAX.
[IpunoxeHus CKalsipHOrO, BEKTOPHOTO U CME-
MIAHHOTO MTPOW3BEJCHUIN BEKTOPOB.

2*

Pasznea 3 AHajaurTuy

ecKasi reoMeTpus

Tema 3.1. Paznuunble BUbI ypaBHEHUH NPSMON
Ha IJIOCKOCTH. Y PaBHEHUE INIOCKOCTHU U IPSIMOU
B IIPOCTPAHCTBE, B3aUMHOE UX PACIOJIOKEHNUE.

4

Tema 3.2. Kpussie BToporo nopsiaka. Kanonu-
YECKUE ypaBHEHMS, CBOMCTBA

Tema 3.3. [ToBepxHOCTH BTOpOTO Mopsiaka. Pe-
HIEHUE TEOMETPUUECKUX 3a]]a4 Ha COCTaBJIEHUE
ypaBHEHUH MPSAMBIX U TUIOCKOCTEN. B3anmHoe
PacIoJIOKEHUE MPSIMBIX U TUIOCKOCTEN




HanmenoBanme pa3aciioB, TEM U COACPIKAHUE
Marcpuraia

KOCTb (B

acax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOS -
TEJIbHYIO paboTy 00YUaIOLINXCS U TPYIOEM-

KonraktHas pabora
IPEroIaBaTess ¢ 00yJarOIUMHUCS

Jlexkuu

CemuHap-
CKHe
(mpakTu-
YeCcKHe
3aHATHUSA)

Jlabopa-
TOpPHBIC
3aHATHUS

CPC

Pasznen 4. BBeaenue B MaTeMaTHYeCKHIl aHAIN3

Tema 4.1. [TonsiTue MmHOXKecTBa Oniepanuu Hall
MHOkecTBaMU. [ToHsITHE OKPECTHOCTU TOUKH.
OyHKIMOHATbHAS 3aBUCUMOCTD. [ 'paduku oc-
HOBHBIX JIEMEHTapHbIX QyHKIHi. O61acTb
onpezaeneHus: GyHKIIHH.

Tema 4.2. llpenen ¢pynakuun. [TocnenoBarensb-
HOCTb, PEJIE] YUCIOBOM MMOCIEA0BATEIBHOCTH.
[Tpenen GpyHk1MHU, OCHOBHBIE TEOPEMBI O NpEE-
nax. beckoHe4uHO Malbie U OECKOHEYHO 0OITb-
e BemnunHbl. [TousaTre HCOIMPCACIICHHOCTHU.
PackpsITHe TpOCTEHIINX HEONIPEAECICHHOCTEN.

Tema 4.3. IlepBblii 1 BTOpO 3aMeyaTebHbIe
npezensl. HernpepbIBHOCTh (DYHKIIMU B TOUKE U
Ha oTpeske. Kitaccngukanus Todek paspbisa.
Acumnrotsl rpaduka pyakuu. Knaccuduxka-
U] ACHMIITOT.

4*

Paznen 5 ludpepennnanbHoe ncuncaeHue GpyHKIy

MU OJHOH 1€

peMeHHOoM

Tema 5.1. Ilonarue nponsBogHo. I'eomerpuye-
CKUM, (PU3NYECKUN U SIKOHOMUYECKHM CMBICIT
pou3BOAHON. [Ipon3BOIHBIE OCHOBHBIX €~
MeHTapHbIX QyHkuui. [IpaBuna nuddepenu-
poBanus. [Ipon3BoaHbIe CI0XHON QyHKIIMH,
oOpaTHOM (YHKIMH; 33JaHHOI HESIBHO U Tapa-
Merpudecku. IIponsBoanas nokasareiabHO-
creneHHol ¢yHKIUU. [Ipon3BOgHBIE BBHICIINX
MIOPSIIKOB.

Tema 5.2. ludpdepenunan pynkuuu. Audde-
peHuupyeMocTb (pyHKIMH B Touke. {uddepen-
ualt GyHKIUHU, €r0 TEOMETPHUYECKHI CMBICI,
CBOWCTBA U MPUMEHEHHUE K MPUOIMKEHHBIM BbI-
YHCIICHUSIM.

2*

Tema 5.3. IlonHoe uccienoBanue QyHKIMU U
noctpoenue ee rpaguka. [Ipasuno Jlonurans.
®opmymna Teitmopa. MOHOTOHHOCTH (DYHKITHH.
OkcTpeMyM (QyHKIMH. BBITyKI10CTh, BOTHY-
TOCTb U TOUKHU Iepernda Gpynkuuu. Cxema mnosi-
HOT'0 UCCIIeIOBaHUs (DYHKIIMU

4*

10

Pa3nen 6 @yHKIMM HECKOJIbKUX MepeMeHHbIX

Tema 6.1. ®yHKIMM 1BYX NepeMeHHBIX. [1oHs-

[ 2 |

2 | -




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOS -
TEJIbHYIO paboTy 00YUaIOLINXCS U TPYIOEM-
KOCTb (B yacax)

HanmenoBanme pa3aciioB, TEM U COACPIKAHUE

KonraktHas pabora
IPEroIaBaTess ¢ 00yJarOIUMHUCS

Marcpuraia

Jlexkuu

CemuHap-
CKHe
(mpakTu-
YeCcKHe
3aHATHUSA)

Jlabopa-
TOpPHBIC
3aHATHUS

CPC

THEe (QYHKIUH IBYX HE3aBUCHMBIX IEPEMECHHBIX.
Crnoco6s1 3ananust pynkiuu. O6macTs onpene-
nenus. JInHuM ypoBHs

Tema 6.2. YacTHble Tpou3BoOHbIE. YacTHBIE
POU3BOHBIC (DYHKIUI IBYX U O0Jiee mepeMeH-
HbIX. HaCTHBIE POU3BOAHBIE CIOKHOW U HESBHO
3aganHoOM (pyHKUMU. [Ipor3BoAHbBIE BRICIINX
nopsiakoB. [lomHbIN 1 YacTHBIC AUddepeHIna-
761 GYHKIIUU HECKOJIbKUX HE3aBUCUMBIX Iepe-
MEHHBIX

Tema 6.3. DkcTpeMyM QyHKIHUU. DKCTPEMYM
(GyHKLUU IBYX NEPEMEHHBIX. Y CJIOBHBIN JKC-
TpeMyM (YHKIUH JIBYX [1€PEMEHHBIX.
HawnGonbuiee n HanMeHblIee 3HaUeHUS QyHK-
IIMU B 33JJaHHOM 00J1acTH.

Pa3nen 7. UuTerpajibHoe ucUMCIIEH

e QyHKIMHU OJHOM NepeMeHHOH

Tewma 7.1. Heonpenenennsiit uarerpain. [lepso-
oOpasHas. [loHsTHE HEolpeIeIeHHOr0 UHTerpa-
na. CBoiicTBa. HemocpenctBeHHOE HHTETPUPO-
BAHUE, BBEJICHUE HOBOM MTEPEMEHHOIA.

HuTerpupoBanue 1poOHO-pallMOHAIbHBIX
¢yskuuil. Pasnoxenue n1poOu Ha mpocTenime.

WNHuTterpupoBanue 1o yactsaMm. HTerpupoBanue
HEKOTOPBIX UPPALMOHAIBHBIX (PYHKIHI

WNHTerpupoBanue TPUTOHOMETPUUECKUX (PYHK-
UK. YHHUBEpCaIbHasl OJICTAHOBKA.

Tewma 7.2. Onpenenennbiit uaTerpai. Onpene-
JICHHBII UHTETpal, FEOMETPUUECKUI CMBICI, OC-
HOBHBIE CBOICTBA, BbIUUCIICHUE. [Ipunoxenus
ONpeIeTIEHHOTO UHTerpana. Beruncnenue mo-
Ia/IM TUTIOCKOW (PUTYPBI, BEIYUCIICHUE JTTUHBI
IyTH KpuBO. Beruncienne oowema temna, mio-
1a/TF TIOBEPXHOCTH BPAIICHUS.

Heco6ctBennsie unrerpainst [ u |l pona. Ilpu-
3HaKW CXOJIMMOCTH U PacXOJUMOCTH.

1

Paznen 8. luddepennnaibubie ypaBHeHUS

KomnekcHsle uncna. OCHOBHBIE TOHATHS U
NeicTBUS Hall HUMH. AnreOpanyeckas, TpUro-
HOMETpHUYECcKas, MoKa3aTenbHas popMa 3arnucu
KOMIIJIEKCHOTO uncna. JIeHCcTBYs HaJl KOM-

INIEKCHBIMHA unciiaMu. CTeleHn 1 KOPHU KOM-




HanmenoBanme pa3aciioB, TEM U COACPIKAHUE
Marcpuraia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOS -
TEJIbHYIO paboTy 00YUaIOLINXCS U TPYIOEM-
KOCTb (B yacax)

KonraktHas pabora
IPEroIaBaTess ¢ 00yJarOIUMHUCS

Jlexkuu

CemuHap-
CKHe
(mpakTu-
YeCcKHe
3aHATHUSA)

Jlabopa-
TOpPHBIC
3aHATHUS

CPC

IIJICKCHOI'O 4YHcJia.

Tema 8.1. [luddepenninanpapie ypaBHEHUS TIEp-
Boro nopsjaka. OcHoBHbIe MOHATHS. {uddepen-
[IUATBHBIC YPABHCHHUSI C Pa3ACICHHBIMA U Pa3-
JSNISIOIIMMHUCS TIepeMEHHbIMY. Perenue 3agaun
Kommm. OgHopoaabie quddepeHnnaibHbe
ypaBHeHust. Pemenue 3anaun Komu. Judde-
pEHITMAIBHEBIC YPABHCHHUS B MTOJIHBIX AU HEpeH-
[Haax.

11

Jluneiinble nuddepeHaIbHbIe YpaBHEHUS
IIEpBOTO NopsAKa. Y paBHeHus bepnysum. Pe-
nieHue 3anaun Komm.

Tema 8.2. [luddepenunanbupie ypaBHEHUS BTO-
poro nopsinka. JuddepeHnuanbapie ypaBHEHHS
BTOPOTO MOPSAKA, TOMYCKAIOINE IIOHNKEHHUE
nopsiika. Pemenue 3agaun Komm.

4*

Jluneitaple oqHOpOIHBIE U hepeHIaTbHbIe
ypaBHEHUS BBICHINX MOPSIIKOB C MOCTOSTHHBIMHU
koddunmentamu. Pemenne 3anaun Komrm.

JIuneiiHble HEOJHOPOIHBIE YPABHEHUS BBICILIUX
MOPSIKOB C MOCTOSSHHBIMU KO3 (ULIEHTaMH CO
CIELMAJIbHOMN PAaBOY YaCThIO.

2*

Tema 8.3. Cuctems! 1uddhepeHInalIbHBIX YpaB-
HeHul. Pemenune cucrem nuHeHbIX quddepen-
LIMAJIbHBIX YPAaBHEHUM.

Paspmen 9.

Psnwr

Tema 9.1. Paasl. Yucnossle psabsl. OCHOBHbBIE
HOHSTHS. P, cOCTaBIEHHBIN U3 YJIEHOB I'€0-
MeTpu4ecKoit mporpeccun. Heooxomumerit mpu-
3HAK CXOJAMMOCTH psiaa. JlocTaTouHbIN NpU3HAK
pacxoAMMOCTH pAJa.

Tema 9.2. Ilpu3HaKu CXOAMMOCTH PSIOB C T0-
JIOKUTEIIBHBIMU WieHaMH (TIPU3HAKU CpaBHE-

Hus, JlamamOepa, Komm, naTerpansHslii). Psaa
Hupuxie

Tema 9.3. 3HakoniepeMeHHbIE pPsiibl. AOCONIIOT-
Has U yCIIOBHAs CXOJAMMOCTb psIIOB. 3HAKOUEpe-
nyromuecs psnbl. [Ipusnak Jleitonuna. Psaapt
Tennopa nu MaxknopeHna. Pa3znoxenue 3yeMeH-
TapHBIX GYHKUIUH B psabl Makiopena. [Ipume-
HEHUE CTENEHHBIX PsIOB

2*




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOS -
TEJIbHYIO paboTy 00YUaIOLINXCS U TPYIOEM-
KOCTb (B yacax)

KonraktHas pabora

HaumenoBanue pa3aenoB, TeM U coiep KaHue IPEroIaBaTess ¢ 00yJarOIUMHUCS
Marepuaia Jlekumn | Cemunap- | Jlabopa-
CKHE TOpPHBIE CPC
(mpaktu- | 3aHATHS
YecKue
3aHATHUSA)

Tema 9.4. @yHKUMOHATBHBIE PSBI, 0071aCTh
cxonumoctu. Crenennsle psiabl. Teopema Aoe-
ns1. CBoMCTBa CTENEHHBIX psiioB. HTEepBan u 2 2* - 2
paanyc cXOAUMOCTH cTeneHHoro psaa. [Tpumo-
JKEHUS PSJIOB

@yHKIMOHAIbHBIE PsAJIbl, 00JaCTh CXOJIUMOCTH.
Crenennsie psaabl. Teopema Abens. CBoiicTBa
CTENEeHHBbIX psAA0B. HTEpBan U paanyc cXoau-
MOCTH CTENEHHOro psija. [IpuzHaku cxoaumo- 2 2 - 6
CTH PSZIOB C IOJIOKUTEIbHBIMU YJIEHAMHU (IIpH-
3HaKW cpaBHeHUs, [{anambepa, Komm, nnre-
rpanbHbli). Psin Aupuxie. [punoxxenus psiios.

Tema 9.5. Tpuronomerpudeckue psapl. Teopema

2 2 - 2
Hupuxie. Paznoxxenue Gpynkuuu B psan Oypobe.
uToro 96 %6 204

Mo ATMCHMIIJIMHE

* peanuzyetcs B (hopMe MPAKTUIECKON MOITOTOBKH

6 BueayauTopHasi caMoCTOsITe/IbHASA Pa00Ta 00yYaIOIIUXCS M0 TUCIHUIIJIHHE
(Mony.J110)

[Ipn naHMpoOBaHUM CaMOCTOSITENIBHON pabOThl CTYAEHTY PEKOMEHIYETCS PYKOBO/I-
CTBOBAaTHCS CIIEIYIOIINM paclpe/ielieHHeM 4acoB Ha CaMOCTOSITENIbHYIO padoty (Tabnuia 4):

Ta6Jmua 4 — PCKOMCHI[yCMOe pacnpeacICHUC YaCOB Ha CaMOCTOATCIIbHYIO pa60Ty

KomnoneHTsl camocTosiTe1bHON PadoThI KosnuuyectBo yacos
N3y4yeHne TeOpETUUECKUX PA3JENIOB IUCLIUIIIMHbI 70
[TonroroBka K 3aHATHSIM CEMHUHApPCKOIO THIIA 70
[TonroroBka u odopmiieHue KonTponbhas pabota, KonTponbHas 64
pabora, Koatponsnas pabora PI'P, PI'P, PT'P
204

7 OueHoYHbIEe CPEACTBA IUIsl IPOBeeHUS TEKYLero KOHTPOJIst
H NPOMEKYTOYHOM ATTeCTANMH 00y4ar0IUXCs M0 JUCHHILVINHE (MOLYJII0)

@DOoHJ OLEHOYHBIX CPEACTB HJIA MPOBEACHUSA TEKYLIETO KOHTPOJSA YCIIEBAEMOCTH U IIPO-
MEXYTOUHOH arTectanuu npenacrasieH B [punoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJBHBIX 33JaHUN WJIM MHBIX MaTepHAJIOB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3yJIbTaTOB OOYyYEHHS MO AUCHMIUIMHE (MOAYINIO), MPAaKTHKE XpaHUTCS Ha Ka-
benpe-pa3paboTurke B OyMaKHOM H 3JICKTPOHHOM BHJIE.




8 VYueOHO-MeTOAMYEeCKOe W HHPOpPMAUMOHHOEe o0ecreyeHne TUCIHIIMHBI
(Mmomyuis)

8.1 OcHoBHas JquTEpaTypa

1. Bricmiast matemaruka: CrienuaibHbIe pa3zelnsl: [cOOpHUK 3a1a4 ¢ pemenusmu| / B. W.
Adanacwes, O. B. 3umuna, A. U. Kupuios u np. - M.: ®©U3MATIINUT, 2006; 2003. - 398c.

2. bepesuna, H. A. Marematuka [DnekTpoHHbBIN pecypc] : yuedHoe mocodue / H.A. be-
pesuna, E.JI. Makcuna. - M.: UL] PUOP: HULL Undpa-M, 2013. - 175 c. // ZNANIUM.COM :
ANIEKTPOHHO-OMOIMOTeYHast cuctema. — Pexxum pocryna: http://www.znanium.com/catalog.php,
OTpaHUYECHHBIN. — 3ari. ¢ 9KpaHa.

3. Beicmiass maTtematuka il 5KOHOMHCTOB : yueOHoe mocobue ansi By3oB / Ilog pen.
H.III.Kpemepa. - 2-e uza., nepepad. u gom. - M.: banku u bupxu: FOHUTU, 2003; 2002; 2001;
2000. - 472c.

4, lllunaues, B. C. 3agaunuk 1o BICIICH MaTeMaTUKe [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocooue / B.C. Hlunaues. - 10-e u3n., crep. - M.: HUL[ UH®PA-M, 2016. - 304 c. //
ZNANIUM.COM : ANIEKTPOHHO-OMOIMOTEYHAS cucrema. —  Pexum JIOCTyTa:
http://www.znanium.com/catalog.php?

8.2 JlonmoJHUTe/IbHAN JIUTEPATYypPa

1. anko, I1.E. Beiciias MateMaTuka B yInpaxxHEHHIX M 3aJavax : ydeOHoe mocodue ass
By30B. U.1 / II. E. Jlaako, A. I'. [Tomos, T. . KoxxeBHukoBa. - 3-¢ u3., nepepad., gom. - M.:
Bricmas mkomna, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006;
2003. - 304c.

2. bponmrreitn, 1.H. CnpaBoyHMK 1O MaTeMaTUKe JUIsi UHKEHEPOB M Y4alluXcs BY30B :
Yuebnoe nmocooue as By3oB / M.H. Bponmreiin, K.A. Cemennses. - CII6.: Jlans, 2010. - 608 c.

3. Manuko, I1.E. Beiciiast Mmarematnka B ynpaxHeHHsX U 3agadax: B 2 4. U.2 /I1. E. [an-
ko, A. I'. Ilomnos, T. f. KoxxeBHuKOBa. - 5-¢ 3., ucnp. - M.: Beicmas mkona, 1999; 1998; 1997;
1986; 1980. - 414c¢. ; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. - 416¢.

4. 3umuHa, O.B. Bricias maremaThka : yueOHoe nmocodue / O. B. 3umuna, A. U. Kupui-
noB, T. A. CanpaukoBa; [Tox pen. A.W.Kupwinosa. - 3-¢ uzj., ucnp. - M.: DUSMATIIUT, 2006.
- 368c.

5. Kyznenos, JI.LA. COOpHUK 3aaHMil TIO BBHICIIEH MaTeMaTHUKE (THUIOBBIE PACUETHI) :
yuebHoe nocobue / JI. A. Ky3nenos. - 3-e u3zn., ucnp. - CII6.: Jlans, 2005. - 240c. - (Yuebuuku
Ut By30B. CrieninaibHast IuTepaTypa).

6. Mpimkuc, A.JI. MatemaTuka Uil TEXHUYECKUX By30B: CrenumanbHble Kypeol / A. .
Mprikuc. - 3-¢ u3g, crep., 2-¢ usn. - CI16.: Jlans, 2009; 2002. - 633¢

8.3 MeTozmqecm/le YKazaHudA 1JIsl CTYACHTOB 110 OCBOCHHUIO TUCIHUIIJIMHBI

1. Karamaxxnosa . H. Hauana maTematnueckoro ananmsa: yued.-meto. nmocoodue / Kom-
comonbck-Ha-AMype: @PI'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanaxnosa M. H. ®yaknnn ogHON NepeMeHHO#: yue0.-Meto. mocobue / Komco-
MousibckHa-AMype: @PI'BOY BIIO «KHAI'TY», 2015. —235 c.

3. Karamaxuosa 1. H. OCHOBBI MaTeMaTn4yecKoro aHaiu3a: pabodasl TeTpaas MO MaTe-
MaTHKe JUUIsl HHOCTPAHHBIX CTYJCHTOB BCEX TEXHHUYECKUX creruanbHocTeit / KoMcoMonbek-Ha-
Awmype: ®I'BOY BIIO «KHAI'Y», 2019. — 55 c.

4. Karanaxxuosa U. H. {uddepennmanpapie ucurcienus: GyHKIIUU OHON TEPEMEHHOM:
pabouast TeTpaab 10 MaTeMaTHKE /ISl HHOCTPAaHHBIX CTYIEHTOB BCEX TEXHHUECKUX CITCIIHAIbHO-
creit OObIKHOBEHHBIE AU(QepeHnnanbHble ypaBHEHHs: paboyasi TeTpalb MO MaTeMaTHKe JUIs

HHOCTPAaHHBIX CTYACHTOB BCEX TEXHHYECKHMX crenuanbaocreii / Komcomonbck-Ha-AMype:
®OI'BOY 25 BITIO «KHAT'Y», 2019. — 67 c.


http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php

5. Karanaxuosa M. H. O6pikHOBeHHBIE AuddepeHInanbable ypaBHeHUs: pabovas TeT-
paap Mo MaTeMaTHKe JJIsi HHOCTPAHHBIX CTYIEHTOB BCEX TEXHUYECKUX CreruaibHOoCcTel / Kom-
comoibckHa-Amype: @I'BOY BIIO «KHAT'Y», 2019. — 55 c.

8.4 CoBpemeHHble mnpo(eccHOHATBHBIE 0a3bl JaHHBIX W HHGOPMAIHOHHbIE
CIPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble MPHU OCYLIECTBIEHUN 00pa30BaTEJIbHOIO
npouecca no JTUCHUIINHE

B  npouecce  u3ydeHHMss ~— AUCUUIUIMHBI  HCIOJB3YHOTCA caenytomue  IbC:
ZNANIUM.COM., IPRbooks, "bubnroPoccuka".

8.5 Ilepeuenr pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX JJIS OCBOEHMS JUCUHMILIMHBI (MOXYJISA)

1 DnextponHo-6ubnuoreunas cucrema ZNANIUM.COM. [Torosop EII 44 Ne 003/10 36¢
NK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DnekTpoHHO-O0nbOmMoTeunas cucrema IPRbooks. Jlutiensuonnslii joropop Ne EI144 Ne
001/9 ma mpenocraBiieHHWE AOCTyIa K 3JEKTpOHHO-OmOmmoreunoit cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 Dnekrponno-o6ubmoreunas cuctema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13 Ha
OKa3aHHe yCayr JOCTyTIa K JIEKTPOHHBIM U3JaHUSIM HK3
191272700076927030100100150016311000 ot 15 anpens 2019 r.

8.6 JIMIeH3MOHHOEe MPOrpaMMHOe o0ecredeHHe, HCMOJIb3yeMoe MPHu
oCylleCcTBJIeHUH 00pa30BaTEeIbHOI0 NpoLecca Mo AUCHUILINHE

Tabnuua 5 — [TepeueHb UCIOIB3YEMOT0 TPOrPaMMHOI0 0OECTICUEeHUS

Haumenosanue I10 PeKBU3UTHI / YCIIOBHS HCITOIB30BAHHSI
Microsoft Imagine Premium Jlunien3unoHHsbIH qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB00OIHAS JINIIEH3Us, YCIOBHUS UCIIOJIb30BAHMUS IO CCHLIKE:

https://www.openoffice.org/license.html

9 OpraHu3anuOHHO-NeJarornyecKue yca10Bus

Opranuzanys 00pa3oBaTeILHOTO MPOIEcca PErJIAMEHTUPYETCS YUYeOHBIM IJIAHOM M pac-
MUCaHUEM Y4eOHBIX 3aHATUH. SI3bIK 00y4eHwus (mpemofaBaHus) — pycckuid. J[ms Bcex BUIOB
AYIAUTOPHBIX 3aHATHHI aKaI[eMI/I'-ICCKI/Iﬁ Hac yCTaHaBJIMBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEH WHANBUAYAIbHON 00pa3oBaTENbHOW TPACKTOPUU O0yYaro-
HIPII>'IC$[ HMECT IIPaBO HaA Hepe3aqéT COOTBCTCTBYIOIINX AUCHUILIJIMH U l'[pO(i)eCCI/IOHaJ'II)HI:IX Monay-
JIei, OCBOGHHBIX B IIpOLECCE MPEIIECTBYIONIEr0 00yUeHHsI, KOTOPBI 0CBOOOX/1aeT o0yyarole-
Trocida OT HeO6X0)II/IMOCTI/I HX ITIOBTOPHOT'O OCBOCHHMA.

9.1 O6pa3zoBaTeIbHbIE TEXHOJIOTHH

VY4eOHblIil nporiecc Mpu NpenogaBaHUK Kypca OCHOBBIBAETCS Ha HCIIOJI30BAHUU TPaju-
[IMOHHBIX, UHHOBAIIMOHHBIX M WH(POPMAIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA. TpaguiuoH-
HBbIC O6paSOBaTeJ'II)HI)Ie TEXHOJIOTHHU NPCACTABJICHBI JICKIUAMNU U CEMHUHAPCKUMHA (HpaKTI/ILIeCKI/I-
MH) 3aHATUSMU. VIHHOBaIlMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIOIB3YIOTCS B BUIE LIUPO-
KOT'0 MPUMEHEHHs] aKTUBHBIX U MHTEPAKTUBHBIX (hopM mpoBeaeHus 3ansatuil. Tudopmanmonusie
o0pa3oBaTeNnbHbIE TEXHOJOTHUU PEATU3YIOTCS MyTeM AaKTHBHU3AIMU CaMOCTOSITENLHON pabOoThI
CTYJICHTOB B HH(POPMAIIMOHHOHN 00pa30BaTeILHOMN Cpeie.
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9.2 3aHATHA JEeKIHOHHOI0 THIIA

JISKITMOHHBIN KypC MPEANoiaracT CHCTEMAaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu ekTop 00s13aH MpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
0a30BOMY y4eOHHKY (yaeOHHKaM, y4eOHBIM MOCOOMAM) OYIET MPOYUTaH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBINK 00beM MH(OpMANUU U O00ECTIeunBaTh
6osee riyOOKOe MOHMMaHKUE Y4E€OHBIX BOMPOCOB MPHU 3HAUMUTEIHHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyercst O0JIbIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHara.

9.3 3aHsATHS CEMUHAPCKOT0 THIIA

CemuHapckue 3aHATHS IPECTABIIAIOT COOON NETATU3aLUI0 JIEKLIHOHHOTO TEOPETHYECKO-
ro MaTepuana, IPOBOAATCA B LENAX 3aKPEIJICHHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3JIEIIbl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB ABISIETCA 00CyX)AeHne Hanboee mpodaem-
HBIX U CJIOKHBIX BOIIPOCOB IO OTAENBHBIM T€MaM, a TaKkke pa30op NMPUMEPOB U CUTyalUl B
ayJUTOPHBIX YCIIOBUSAX. B 00s3aHHOCTH NpernojaBaTensi BXOIAT: OKa3aHUE METOJUYECKOM Io-
MOILY ¥ KOHCYJIbTUPOBAHUE CTYIEHTOB I10 COOTBETCTBYIOIIMM TEMAM Kypca.

AKTHBHOCTb Ha CEMUHAPCKHX 3aHATUAX OLEHUBAETCS 10 CIAEAYIOLUIMM KPUTEPUSIM:

* OTBETBHI Ha BOIIPOCHI, IIPEUIaracMbl€ IPENOIaBaTEIEM;

* Y4aCTHE B JUCKYCCHSIX;

- BBIIIOJIHEHHUE ITPOCKTHBIX U UHBIX 33JJaHUM;

- ACCHCTHPOBAHUE IIPETOJABATEIIO B IPOBEACHUM 3aHATHM.

OTBeT 10J1KeH ObITh ApIryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCIOKHBIM, COJIEPKATh
CCBUIKM Ha UICTOYHUKH.

JlokJ1ansl ¥ ONIIOHMPOBAHUE JOKJIALOB IPOBEPAIOT CTENEHb BIIAJEHUS TEOPETUYECKUM
MaTepuaioM, a TaKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHue 3a/aHul, BBIIIOJHEHHBIX HA CEMMHAPCKOM 3aHATHM, BXOIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTe/bHAsA padoTa 00y4aoImMXcs M0 JUCHUILINHE (MOAYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPAaBIECHHOIO
NPUOOPETEHUs CTY/IEHTOM HOBBIX 3HAaHUH, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTeNsl, XapaKTepU3YIOIIUKCA NPEeIMETHOW HalpaBiIC€HHOCTHIO, d(PQPEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00yUYaroImerocs.

[enu camocTosTENbHOM pabOTHI:

* CUCTEMAaTH3alUs U 3aKpEILICHUE ITOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NPAKTUYECKUX
YMEHUH CTY/ICHTOB;

- yriyOJeHne U pacluIMpeHre TEOPETUUECKUX 3HaHU;

- (hopMHpOBaHHE YMEHUI HCMOIb30BaTh HOPMATUBHYIO U CIIPABOYHYIO JTOKYMEHTAIIUIO,
CIELMAJIbHYIO JINTEPATYPY;

* pa3BUTHE NTO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTY/I€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIIbBHOCTH MBIIIJIEHHSI, TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEN K CaMOPa3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO U CaMOpeaIn3aliuiy;

* pa3BUTHE UCCIIENOBATEIILCKUX YMEHUM U aKaJIeMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYIIECTBISATHCS UHAWBUYaIbHO WM TPYHIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT LI€JIH, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorust OpraHu3alyi CaMoOCTOSITETFHON PabOTHI CTY/IEHTOB BKJIIOYAET HCIOJIb30Ba-
HUE UH(POPMAIIMOHHBIX U MaTEPUAbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYJUTOPHONW CaMOCTOSITENbHON pabOThI CTYAEHTOB MOKET
MPOXOAUTH B MUCbMEHHOM, YCTHOW MIJIM CMELIaHHOH (Gopme.

CryaeHTbl AOKHBI TOAXOAUTh K CAMOCTOSTENIbHONW paboTe Kak K HauBaXKHEHIIeMy
CPEACTBY 3aKpEIUICHUS U Pa3BUTH TEOPETUYECKUX 3HAHMM, BBIpAOOTKE €AMHCTBA B3IJISLA0B HA
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OTJEJIbHbIE BOIPOCHI Kypca, MPUOOPETEHHsI OIIPEeICHHBIX HABBIKOB M UCIIOJIb30BAaHUS Ipodec-
CUOHAJILHOU JIUTEPATYPBHI.

9.5 MeToauuecKkue YKa3aHus 1Jis oﬁyqammnxm 10 OCBOCHUIO JHUCIUIIJINHBI

[Tpy m3yyeHMM AUCLUIUIMHBI OOyYarOIIMMCS LIeJIeCO00Pa3HO BBIIOIHATH CIEAYIOLIHE
PEKOMEHIallUu:

1. I3y4yenune y4eOHOW AUCIUILIUHBI TOJI’KHO BECTUCH CUCTEMATHUECKH.

2. ITocne u3ydyeHus Kakoro-aubo paszieina 1o y4eOHUKY MM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHIYEeTCs 110 ITaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAECICHUS, IIOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEYET yJACIUTh BHITOJTHEHUIO OTUYETOB 0 MPAKTHUYECKUM 3aHATH-
M ¥ MHIMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYIO paboTy.

4. Bcs TeMaTuKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 337acTCa Ha JIEKLUAX Mpero-
nasareneM. M ke 1aroTcsi MCTOYHUKY (B MEPBYIO OU€peb BHOBb U3/IaHHBIE B EPUOIUYECKOM
Hay4yHOU JuTepaType) Juist 0oJiee 1eTalbHOI0 IOHUMAHUS BOIPOCOB, 03BYUYEHHBIX HA JIEKIIUU.

IIpu camocTosTeNnpHON NPOpaboTKe Kypca 00yyaroIuecs 10JKHbIL:

* IPOCMaTpUBaTh OCHOBHBIE ONPE/IEIICHUS U (PaKThI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHUM MaTepuan W JOIOJHUTH
€ro C y4€TOM PEKOMEHJAOBAHHOU 10 JAHHOW T€ME JIUTEPATypPhI;

* U3Y4YUTh PEKOMEHIOBAaHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, AaHHOTAL[UM U KOHCIIEKTHI
Han0oJIee BaXKHBIX MOMEHTOB;

* CaMOCTOSITEJIBHO BBIITOJIHATH 3aJaHUs, aHAJIOTUYHBIC IIPEIAracMbIM HA 3aHATUSAX;

* UCTIOJIB30BATh JUIsl CAMOIIPOBEPKH MaTepHalibl (POH/IA OIICHOYHBIX CPEJICTB.

1. MeToanueckne ykazanus Npu padore HaJ KOHCIEKTOM JIeKINHU

B xone neKunoHHbIX 3aHATUNH HEOOXOAMMO BECTH KOHCIEKTUPOBAaHUE Y4EOHOro mMarepua-
na. OOpaiaTh BHUMaHUE Ha KaTeropuH, (GOpMYIMPOBKH, PACKPBIBAIOIINE COACPIKaHUE TEX WU
UHBIX SIBJICHUI U MPOLIECCOB, HayUHbIE BBIBOJABI U MPAKTUUECKHE PEKOMEHIANH, MOJI0XKUTEIb-
HBIA OIBIT B OPaTOpCcKOM HCKyccTBe. JKenaTeabHO OCTaBUTh B pabOYMX KOHCHEKTax IO, Ha
KOTOPBIX JEJIaTh IIOMETKM M3 PEKOMEHJOBAaHHOM JIMTEPATyphl, JOMOJHSIIOIME MaTepuall Mpo-
CIIyIIAaHHOM JIEKLIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WJIM MHBIX TeOpeTHde-
CKUX TOJOXEHHUH. 3aaBaTh MpenojaBaTesl0 YTOYHSIONINE BOIPOCH € LENbI0 YCHEHUS Teope-
TUYECKHUX ITOJIOKEHUH, Pa3peLIeHHs] CIIOPHBIX CUTyallui U T.JI.

2. MeToauyeckue yKa3aHusi 0 CaMOCTOATEIbHOI padoTe HaJ M3yYaeMbIM MaTepHa-
JIOM M NIPH NMOArO0TOBKeE K NPAKTHYECKNUM 3aHATHAM

HaunnaTh Hazo ¢ U3y4yeHHs] peKOMEHAO0BaHHOM JuTepaTypbl. HeoOX0quMo NOMHUTB, YTO
Ha JIEKIUH OOBIYHO paccMaTpUBAETCS HE BECh MarepHall, a TOJbKO ero 4yactb. OcrajnpHas ero
9acTh BOCIIOJIHSETCS B IPOILIECCE CaMOCTOATENbHOM paboThl. B ¢BsA3M ¢ 3TUM paboTa ¢ pekoMeH-
JIOBaHHOM JUTEepaTypoil oOs3arenbHa. Ocoboe BHUMAHUE MPU 3TOM HEOOXOIUMO OoOpaTUTh Ha
COJIepKaHNUEe OCHOBHBIX IOJIO)KEHHH U BBIBOJOB, OOBSICHEHUE SIBICHUNA M (DaKTOB, ySICHEHHE
MIPAKTUYECKOT0 IPHWJIOKEHUS PAaCCMaTPUBAEMBIX TEOPETUYECKHUX BOIPOCOB. B mporecce 3Toi
paboThl HEOOXOAUMO CTPEMUTHCS MOHATH M 3alIOMHUTH OCHOBHBIE IOJOXKEHHUSI paccMaTpuBae-
MOT0 MaTrepuala, MpUMephl, MOSICHSIIOIINE €ro, a TaKXkKe pa3o0paThCsl B WILTIOCTPATUBHOM Marte-
puaiue... u T.A.

3. MeTonnyeckue yKka3aHusi 10 BbINOJHEHUIO KYPCOBOii padoThbI

Teopernueckass yacTb KypcoBOM paOOTHI BBIMOJIHIETCS 1O YCTAHOBJIECHHBIM TE€MaM C HC-
MOJTb30BAaHUEM TPAKTHYECKUX MaTepuanoB. K kaxmoit TeMe KypcoBOil pabOThI PEKOMEHIYETCS
IIPUMEPHBIN NlepedeHb y3JI0BBIX BOIPOCOB, CIMCOK HEOOXOIUMON IuTeparypsl. M3naras Borpo-
CBbl TEMBI, CIIEJIyEeT CTPOTO MpUIEpKUBAThCS IUlaHa. PaboTa He JOHKHA MPENICTaBIATh MepecKas
OTIENbHBIX IJ1aB yueOHHKa WM yuyeOHoro mocodus. HeoOXoauMo M310KUTh COOCTBEHHBIE CO-
o0paxkeHHs IO CYIIECTBY M3JIaraéMbIX BOINPOCOB, BHECTH CBOM IpeuioxkeHus. O01mue nosoxe-
HUS JIOJDKHBI OBITH MOAKPEIUIEHBI U MOSCHEHBbl KOHKPETHBIMU IpuMepamu. M3naraembiii maTe-
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pHa mpu HEOOXOAMMOCTH CJeIyeT MPOUJUTIOCTPUPOBATH TaOIUIIaMH, CXEMaMHt, TUarpaMmmMamMu 1
T.J.

5. MeToauyeckue yKa3aHus 10 BbINOJHEHHIO KOHTPOJILHOI PadoThI

[ToaroroBky Ha/l0 HAUMHATH C TOBTOPEHUS TUIOBBIX 3a7a4, paCCMaTPUBAEMbIX Ha JICKIUSIX
Y TPAKTHYECKUX 3AHATHUSIX, TPOUYTCHUIO JIEKIIUH U JTOTIOJHUTEIBHOU TuTepaTyphl. Heo0xoammo
IIOMHHTb, YTO HA KOHTPOJBHOM paboTe 0OBIYHO MpeiaraloTcs Ui pelieHrs TUIIOBbIe 3a1aun. B
CBSI3U C 3THM paboTa C PEeKOMEHJIOBAaHHOM JmTepaTypoil oOs3arenbHa. Ocoboe BHUMaHUE IMPH
3TOM HEOO0XOIUMO OOpaTHTh Ha COJEpKaHHME OCHOBHBIX IMOJIOXKEHHUU M BBIBOJOB, OOBSICHEHHE
SABJICHUA U (PAKTOB, ySACHEHHE MPAKTHUYECKOTO MPHIIOKEHHS PACCMATPUBAEMBIX TEOPETUUECKUX
BOnpocoB. B mpouecce 3T0i paGoThl HEOOXOAUMO CTPEMUTHCS MOHATH U 3aIIOMHUTH OCHOBHBIE
MOJIOKEHHS M3y4aeMOro Marepuaia, MpUMeEpHhl, MOSICHSIOUINE ero, a TakkKe pa3odparbcs B HII-
JIOCTPATUBHOM MaTepuaie.

10 Onucanue MaTepHaJIbHO-TEXHHYECKOT0 00ecnevyeHus, He00X0IMMOro JIIsl
ocylecTBJIeHHs 00pa30BaTEeIbLHOIO NMPoIecca Mo JUCHUIINHE (MOTYJTI0)

10.1 Yue6Ho-1200paTOpHOE 000pPY/I0BAHHE
OtcyrcTBYyeT
10.2 Texunuyeckue M JIEKTPOHHbIE CPEACTBA 00yUeHUsI

[Tpu ipoBeeHUM 3aHATUN HCIIONB3YeTCsl AYAUTOPHsI, 000pyIOBaHHAS MPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM MEPEHOCHBIM) JIJIsl OToOpaskeHus: mpe3eHtauuit. Kpome toro, npu nposeneHun
JIEKIMHI ¥ TPAKTUYECKUX 3aHATUN HEOOXOAUM KOMITBIOTEP C YCTAaHOBJIECHHBIM Ha HEM Opay3epoM
Y IPOrpaMMHBIM 00€CIIedeHHEM I IEMOHCTPAIIMH ITPE3ESHTAIIHIA.

11 Unbie cBeaeHus

MeToauuecKkue PE€KOMEHIAUHA 11O oﬁyqeﬂmo JIMI ¢ OrpaHUICHHBIMHA BO3MOKHO-
CTAMH 3/10POBbHA U UHBAJIUA0B

OcBoeHMe NUCHUIUIMHBI 00YyYaloIMMUCS ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
MOKET OBITh OPraHM30BAHO KaK COBMECTHO C APYTMMHU OOYYaIOIIMMUCS, TaK U B OTIEIBHBIX
rpynmnax. [Ipeanonararorcst cienaibHbIe YCIOBHS IS TOJTYYSHUST 00pa30BaHUs 00yUarOIIMMHU--
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBBA.

[Ipodeccopcko-mieqarornyeckuii COCTaB 3HAKOMUTCSL C TICUXOJIOTO-(HU3HUOIOTUUECKIMHU
O0COOCHHOCTSIMU OOYYaroMIMXCsS MHBAIHUIOB U JIMIl C OTPaHUYCHHBIMU BO3MOXHOCTSMHU 3710pO-
Bbsl, UHIWBUIyaJbHBIMUA IpOrpaMMaMH peaduIMTallud UHBAIUIOB (Mpu Hainuuuu). [Ipu HeoO-
XOJIMMOCTH OCYIIECTBISIETCS AOMOIHUTENbHAS MOJAEPKKa MPErnofaBaHus ThIOTOPaMH, MCUXO-
JIOTaMH, COIMATLHBIMU pa0OTHUKAMH, TTPOIIEIITUMH TTOATOTOBKY ACCUCTEHTAMH.

B cooTBeTcTBUM ¢ MeTOAMYECKUMHU peKoMeHaanusMu MunoOpHayku PD (yTB. 8 anpens
2014 . N AK-44/05BH) B Kypce Tpeanojaraercs MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE U pe-
(hIeKCUBHBIE METOBI OOYUCHHsI, TEXHOJIOTUH COIMOKYIBTYPHOU peaOuINTAIH C LIEIbI0 OKa3a-
HUS TIOMOIIA B YCTAHOBJICHUH TTOJTHOIICHHBIX MEKJIUYHOCTHBIX OTHOIICHUH C APYTHMH CTYACH-
TaMU, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHueckoi rpymrme. [Togbop u
pa3paboTka yueOHBIX MaTepUaloB MPOU3BOMAATCA C YU€TOM MPEIOCTaBIECHUSI MaTepuasa B pas-
TUYHBIX (opMax: ayauaabHOW, BU3YAIbHOW, C HWCIIOJIH30BAHUEM CIICIIMABHBIX TEXHUUYECKHX
CPeICTB ¥ UH(POPMAIIMOHHBIX CUCTEM.

OcBoenne nucummuivHbl aunamMu ¢ OB3 ocyliecTBisIeTCsl ¢ HCMOJIb30BAHUEM CPENICTB
oOyueHusi 00IIero U CrenualbHOro Ha3HaueHUs (MEPCOHANBHOTO U KOJUIEKTHUBHOTO HCIIOJIB30-
BaHMs). MaTepHalbHO-TEXHHYECKOE 00eclieueHne MpeaycMaTpuBaeT MPUCIIOCOOICHUE ayIUTO-
puii k Hyxz1am aun ¢ OB3.
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®dopma mpoBeeHNs aTTECTAIlMH IS CTYJACHTOB-UHBAJIHN/IOB YCTAHABINBACTCS C YUETOM
WHIMBUIYAIBHBIX MCUX0(pu3nYeckux ocodennocreil. s crynentoB ¢ OB3 mpenycmaTtpuBaer-
cst JocTynHas GopMma Mpe0CTaBICHUS 3aJaHUi OLICHOYHBIX CPE/ICTB, 8 UMEHHO:

* B TI€YaTHOW WM OJIEKTPOHHOW ¢(opMe (I JHMIl C HApYIICHUSMH OIOPHO-
JBUTATEJILHOTO armapara);

* B TIEYaTHON (hopMe HITH SIEKTPOHHOH (opMe ¢ yBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JUTS JINI] C HAPYIICHUSAMH CIIyXa, PEUH, 3pEHUs);

* METOIOM YTECHHS ACCHCTEHTOM 3aJaHus BCIyX (A JUI] C HApYLIICHUSIMU 3PCHUS).

CryneHTaM ¢ MHBAINAHOCTBIO YBEIMYMBAETCS BPEMsS Ha IMOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [lJisl TaKuX CTYJEHTOB MpeAyCMaTpUBAETCs AOCTyIHas (opma mpeaocTas-
JICHUS! OTBETOB Ha 33J]aHUs, 8 IMEHHO:

* MUCBbMEHHO Ha Oymare Wi HaOOPOM OTBETOB Ha KOMIIBIOTEpE (IS JIUL C HAPYIICHUS-
MU CJIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA (JUIs
JIMII C HApYHICHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

* YCTHO (U151 JIMII C HAPYIICHUSIMH 3PEHHSI, OTIOPHO-ABUTaTEILHOTO allapara).

[Ipu HEOOXOAMMOCTH I OOYYAFOIIMXCS C HHBAIMAHOCTBIO MPOLIEAYypa OLIEHUBAHUS pe-
3yJITATOB O0yUYCHHS MOKET IMPOBOIUTHCS B HECKOJIBKO TAIOB.
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[Ipunoxenue 1

®OH/JI OHEHOYHBIX CPEJACTB!
10 AMCIHILINHE

MareMaTHKa

HanpaBnenue noarotoBku

21.03.02 "3emneycmpoiicmso u kaoacmpol”

Hamnpasnennocts (mpo¢usib)
00pa30BaTeNIbHOI POrpaMMBbl

Kaoacmp neosuscumocmu

KBanudukanus BEITyCKHUKA baxanasp
"o Havana moArOTOBKU 2020
(no yuebHomy niauy)
®opma 00ydeHus OYHasl
TexHomnorust o0yueHus MpaoOUYUOHHAs.
Kypc Cemectp TpynoemMkocTs, 3.€.
12 123 12

Bun npomexxyTouHOM aTtTecTaiuu

Ob6ecneunBaroliee moipasaesieHrue

3auem c oyenkou, 3auem c oyeHKol

Dx3amen,

Kadgheopa «IIM — Ilpuxnaonas mamemamuray

'B 1aHHOM TPUIIOKEHHUH MPEICTaBICHBI THIIOBBIC OL[EHOYHBIE CPEACTBA. [TOTHBINA KOMIUICKT
OLICHOYHBIX CPEACTB, BKIIOYAIOIINI BCEe BAPHAHTHI 3aJIJaHUH (TECTOB, KOHTPOJIBHBIX padoT u ap.),
IpeJuIaraeéMbIx 00y4aromeMycs, XpaHUTCs Ha Kadenpe B OyMakHOM U 3JICKTPOHHOM BHJIE.
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1 TIlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHs MO TUCUUILIHHE (MOTYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3y/JIbTaTaMH 00Pa30BaTeIbHOM MPOrpaMMbI

Tabnuna 1 — KomnereHunu u miaHupyeMble pe3yabTaTbl 00yYeHHS 10 IPAKTHKE

KOI[ N HAUMCHOBAHHEC
KOMIICTCHIIM U

Nuaukatopel 10CTUKEHUI

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 11O IUCIMIUIAHE

OIIK-1. Criocoben
peniarh 3a1a4u mpo-
deccruoHanpHOM nes-
TEILHOCTH TIPUMEHSIS
METO/IbI MOJICITMPOBA-
HHsI, MATEMAaTHYECKOTO
aHaJIn3a, eCTCCTBEHHO-
Hay4YHbIC U OOIICHHIKE-
HCPHBIC 3HAHUA

OIIK-1.1 3naer Teoperuue-
CKHE OCHOBBI €CTECTBEHHOHA-
YUYHBIX U OOIIEHHKEHEPHBIX
JUCLUIUIMH

OIIK-1.2 YMmeer npuUMEHSIThH
METO/bI MATEMaTHUYECKOTIO
aHaJIM3a U MOJIEIIMPOBAHUS B
npo¢eCCHOHATIBHOM J1esTeNb-
HOCTHU

OIIK-1.3 Binageer HaBBIKAaMHU
TEOPETUYECKOI0 U IKCIEPHU-
MEHTaJIbHOI'O UCCIIEIOBAHUS B
pohecCuOHAILHON JesTeNb-
HOCTHU

YMeeT BBISBIATE U KiIacCuPpHUIMpo-
BaTh (U3UYECKHE U XUMUYECKUE
IIPOLIECCHI, IPOTEKAOLIUE HA 00b-
eKTe npoeCcCUOHATIBLHON JesITelNb-
HOCTH,

peliaTh HHXKEHEPHbIE 33a4u C To-
MOIIBI0 MATEMATUYECKOTO anmnapa-
Ta

Tabnumna 2 — [Tacriopt poHIa OLIEHOYHBIX CPE/ICTB

Konrtpoaunpyembie ®opmupyemas | HaumenoBanue
pasaensl (TeMbl) KOMIeTeHIUs OLIEHOYHOI0 IToka3aTe/u oeHKH
AUCHMILTUHBI cpeacTBa
JInneiinas anaredpa OIlK-1.1 PacuetHo- JlemMoHCTpHUpYyeT —IpakTuye-
rpaduyeckasl | CKOe HCIIOIb30BAHUE Marte-
pabota MaTHYECKMX METOJIOB M aHa-

JIMTUYCCKUX AJITOPUTMOB IJIA
aHaJIKn3a 3aJa4

BexkTopHnas aaredpa

OIIK-1.1 Kontponbhaast | JleMoHCTpupyeT mpakThue-
pabota

CKO€ HCIIOJIb30BaHUC MaATe-
MAaTH4YCCKHX MCTOJ0B W aHa-
JIMTUYCCKUX AJITOPUTMOB JJIA
aHaJIn3a 3aja4

AHaJIuTHYeCKas reoMeT- OIIK-1.1 Tect OcymecTBiser BbIOOp Marte-

pust MaTHYECKHX Omepauuid u
AHAJINTUYECKUX AJITOPUTMOB
JUISL pelIeHUs TeKyIen ma-
TeMaTHUYECKOH 3aaun

JudpdepeHunanbHOe UC- OIIK-1.2 PacuerHo- JleMOoHCTpUpYEeT IpakTh4e-

yuciaeHue GyHKIUHU O]1- rpaguueckasl | CKO€ HCIIOJIb30BaHUE MaTe-

HOW NepeMeHHOM pabota MaTHYECKMX METO/IOB U aHa-
JUTUYECKUX aITOPUTMOB ISt
aHaJIn3a 3a/1a4

Ipenen pynxuun OIlK-1.2 KontponbHast | JleMoHCTpupyeT mpakTude-

pabota CKO€ HCIIOJIb30BAaHUE MaTe-

MaTHYCCKHX METOJ0B U aHa-
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JUTUYECKUX AJITOPUTMOB JUISI
aHaJIM3a 3a/1a4
Ju¢depeHunanbHOe UC- OIIK-1.2 Tect OcymecTBisieT BBIOOp Mare-
yuciaeHue GyHKUHUU 01- MAaTUYECKUX OIllepaluid U
HOJ mepeMeHHOM| AHAJTMTUYECKUX aITOPUTMOB
JUIL peuleHusl TEeKylled Ma-
TEeMaTU4YeCKOH 3a1a4yu
HNuTerpajibHoe ucumce- OIIK-1.3 PacueTHo- JleMoHCTpHpYET MpaKTHye-
HHe (DYHKIIMHU OIHOM Te- rpaduyueckasl | CKOe€ HCIIOJIb30BaHUE MaTe-
peMeHHOM pabota MaTHYECKMX METOJIOB M aHa-
JUTUYECKUX AITOPUTMOB JJIS
aHaJIM3a 3a/1a4
JMuddepenunaibubie OIIK-1.3 Kontponbhaast | JleMoHCTpupyeT mpakThye-
YPaBHEHMA pabota CKO€ HCIOJb30BaHHUE Mare-
MaTHYECKMX METOJIOB M aHa-
JUTUYECKHX AITOPUTMOB JJIS
aHaM3a 3a/1a4
HNHuTerpanbHbie ucumc- OIIK-1.3 Tecr OcyuiecTBiisier BbIOOp Mare-
JieHus1 GYHKIHM OAHOI MaTUYECKUX oOlepauuil |
nepeMeHHOi AHATMTUYECKUX aJTOPUTMOB
JUIs peleHus TeKyIen mMa-
TEMAaTHYECKON 3a/1a4u

2 Metoanyeckue MaTepHAaJibl, ONPeaesIIoNIHe MPOIeTyPhl OIeHUBAHUS 3HAHMIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIole npouecc
(opMupoBaHNS KOMIIETEHIM A

Mertoauueckue MaTCpHraJibl, OMPECACIIAOINE TPOUCAYPhbI OLICHUBAHUA 3HaHHI>'I, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITAa ACATCIBbHOCTH, ITIPEACTABIICHLI B BUJIC TEXHOJIOTHYECKOM KapTbl JUCLIH-

HbI (Tabmuia 3).

Tabnuna 3 — TexHonornyeckas kapra

HaumenoBa-
HIkana
HHE Cpoknu — Kpurepun
OILIEHOYHOIr0 | BBINOJHEHUSs - OlLleHUBAHMUS
CpeCTBa
1 cemectp

Ilpomesrcymounas ammecmavyus ¢ gpopme 3auem c oyeHKou

1 PacuetHo-
rpaduueckas  pa-
6oTta

8 Henens

15 Oannos

15 6amuioB - CTy/AEHT NOJHOCTBIO BBITOJIHHI
3aJjaHue KOHTPOJBHOW paboTHl, MoKas3aia OT-
JUYHBIE YMEHUS W HAaBBIKH B paMKaxX yCBOEH-
HOTO y4eOHOr0 Marepuana, KOHTPOJIbHAS pa-
6oTta oopmiIeHa aKKypaTHO OT PYKU B COOT-
BETCTBUH C IPEIbIBISIEMbIMU TPEOOBAHHSIMH,
B CPOK.

10 6amnoB - CTyAeHT NOJHOCTHIO BBITIONHUII
3aJjaHue KOHTPOJILHOM paboThI OT PYKH, MOKa-
3aJ1 XOpOIME YMEHHs HaBBIKM B PaMKax YCBO-
€HHOro y4eOHOro Marepuajla, HO HE CMOr
000CHOBATh ONTHUMAIBHOCTh MPENT0KEHHOTO
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacrsa

Cpoknu
BBINOJTHEHH S

Ixana
OLleHMBA-
HUA

Kpurepun
OLIcHUBAHMS

peLIeHusl, TOMyIIeHbl O/IHa HJIH JIBE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW paboTB, KOHTPOJBbHAs paboTa
odopmIleHa aKKypaTHO OT PYKH.

5 6amioB - CTyAEHT MOJIHOCTHIO BBITOJTHHII
3aJjaHUe KOHTPOJBHOH pPabOTHI T PYyKH, HO
JIOIYCTHJI CYLIECTBEHHBIE HETOYHOCTH U TPY-
Oble oIMOKM, HE MPOSBUII YMEHHUsI IPABUIIEHO
HUHTEPIIPETUPOBATh MOJyYEHHbIE PE3yIbTaThI,
Ka4ecTBO O(opMIICHHSI KOHTPOJILHOIH paboThI
HUMeeT HEeNOCTATOYHBIH YPOBEHb, KOHTPOJb-
Has paboTa opopMIIeHA aKKypaTHO OT PYKH.

0 6ayutoB - CTYACHT HE IOJHOCTHIO BBIITOIHUI
3aJaHie KOHTPOJBHOM paboThl, HpPH STOM
NPOSIBIJI HEIOCTATOYHBIN YpOBEHb YMEHHH M
HaBBHIKOB, & TaK)KEe HECIOCOOCH MOSCHHUTH IO-
Jy4eHHBIH pe3ysbTaT, paboTa MmpeaocTaBieHa
B 2JICKTPOHHOM BapHaHTe.

Konrponbnas
pabota

14 genens

15 6amnos

15 GammoB - CTyneHT MONHOCTHIO BBITIOTHHI
3a/laHie KOHTPOJILHOW PabOThI, TMOKa3al OT-
JMYHBIC YMCHHS U HABBIKU B paMKaX YCBOCH-
HOr0 y4eOHOro MaTtepuaiia, KOHTPOJbHAas pa-
60oTa odopmIieHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C MPEIBIBISCMBIME TPEOOBAHUAMH,
B CPOK.

10 6ammoB - CTYICHT MONHOCTBHIO BBITIOTHHI
3aJlaHie KOHTPOJIBHOM pabOTHI OT PYKH, TIOKa-
3aJl XOpOIIUEe YMEHHS HABBIKH B PaMKaX YCBO-
€HHOTO y4eOHOro Marepuana, HO HE CMOT
000CHOBATh ONTHUMAJILHOCTh IPEIIOKCHHOTO
PEIIeHHs], TOMYIICHBI OHA WU IBE HETOYHO-
CTH, ©CTh HEIOCTATKU B OGOPMIICHHH KOH-
TPOJIbHOW  pabOThI, KOHTPOJbHAs paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyAeHT TOJHOCTHIO BBITIOJHUII
3ajaHie KOHTPOJBHOM paboOTHl T PyKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH U TPY-
Oble OmIMOKH, HE TIPOSIBIJI YMEHUS TPABUIIEHO
MHTEPIPETHPOBATE TOyYSHHBIE PE3YIbTaTH,
Ka4yecTBO O(OPMIICHHS KOHTPOIBEHOU pabOTHI
UMEET HEIOCTaTOYHBIH YPOBEHb, KOHTPOJIb-
Hast pabota opopMIIeHa aKKypaTHO OT PYKH.

0 6amwtoB - CTy/IEHT HE IOJTHOCTBIO BBITIOHIUI
3alaHie KOHTPOJILHOW paboThl, HPH 3TOM
NPOSIBWJI HEIOCTATOYHBI YPOBEHb YMEHUH M
HABBIKOB, & TAK)KE HECIOCOOEH MOSICHHUTH IO-
JIYYEeHHBIA pe3ysbTar, paboTa MpeaocTaBicHa
B DJICKTPOHHOM BapHaHTe.

Tect

10 menens

10 GatoB

10 6amoB - 91-100% npaBHIBHBIX OTBETOB —
BBICOKUH YpPOBEHb 3HaHWMH, YMEHHH U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUILHBIX OTBETOB —
JIOCTaTOYHO BBICOKHMH YpOBEHb 3HAHMH, yme-
HUI U HaBBIKOB;

5 6auoB - 61-70% mpaBUIIBHBIX OTBETOB —
CpeAHUIl YypOBEHb 3HAHWW, YMEHUN W HaBbI-
KOB;

3 6bayma - 51-60% npaBUIBHBIX OTBETOB —
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Haumenosa-

Ixana
HHE Cpoknu Kpurepun
OlICHUBA-
OI€HOYHOI'0 BBINNOJIHCHUSA HUS OLlCHUBAaHUA
cpeacTBa

HU3KUHI YPOBEHb 3HAHUMU, YMEHUH U HABBIKOB;
0 6aymoB - 0-50% npaBUIBHBIX OTBETOB —
OUYEHb HU3KUU YPOBEHb 3HAaHUU, YMEHUH U
HaBBIKOB; cOOECeJ0BaHNE HE MTPOHJICHO

Texymuii KOHTPONIb: - 40 GayutoB -

Ok3ameH - 60 Gamnos

HUTOI'O: - 100 6amroB

KpuTtepuu ouenku pe3yJibTaToB 00y4eHHs M0 AUCHHUIINHE:
0 — 64 % ot MakcHMaTFHO BO3MOXKHOW CYMMEBI 0aJUIOB — «HEYAOBIECTBOPUTEIHHOY

(HEMOCTaTOUHBIIH

YPOBEHB JJIsl TPOMEXYTOUHOM aTTeCTALMH 110 TUCLHUIUIMHE), cOOeceI0BaHHE HE IPOHICHO;

65 — 74 % oT MakCUMaJIbHO BO3MOYKHON CYMMBI OaJIJIOB — «Y/IOBJIETBOPHTEIHHO)

MaJIbHbIH) YPOBEHB);

(moporosslit (MUHU-

75 — 84 % ot MakcHMaJIbHO BO3MOXHOM CYMMBI 0aJIJIOB — «XOPOIIO» (CPEeIHIA YPOBEHB);
85 — 100 % ot MakcHMaIbHO BO3MOXKHOH CYMMEI 0aJIOB — «OTJIMYHOY (BBICOKHH (MaKCHUMaIbHBIN) YPOBEHb)

2 ceMecTp

Ilpomesrcymounas ammecmayus ¢ gpopme 3auem c OyeHKou

9 »enens

15 Gamnos

15 6amioB - CTyIeHT MOJHOCTHIO BBITIOTHUI
3a/laHie KOHTPOJIbHOW paboThl, MOKa3aid OT-
JMYHBIE YMCHHUS W HAaBBHIKM B paMKaX YCBOCH-
HOTo y4eOHOTO Marepuaia, KOHTPOIbHAs pa-
00oTa oopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C MPEIBSBISCMBIME TPEOOBAaHHUSIMU,
B CPOK.

10 6ammoB - CTYICHT MOJHOCTBHIO BBITIOTHHI
3a/laHie KOHTPOJBHOMN pabOThl OT PYKH, IOKa-
3aJ1 XOpOIlIMe YMEHHS HABBIKM B paMKax yCBO-
€HHOro y4eOHOro Mmarepuayiia, HO HE CMOT
000CHOBaTh ONTHUMAIBHOCTH TPEJIOKESHHOTO
pelieHus, JONyIEHbl OJTHA WU JIBE HETOYHO-
CTH, €CTh HEJOCTaTKh B OGOPMIIEHHH KOH-
TPONBHOW paboThl, KOHTPONBHAasA pabdoTta
odopmIIeHa aKKYpaTHO OT PYKH.

5 6amroB - CTyAEHT IMOJHOCTHIO BBITIOJIHHII
3ajaHie KOHTPOJBHOM paboOTHl T PYyKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH U TPY-
Oble OmIMOKH, HE TIPOSIBIJI YMEHUS TPABUIIEHO
WHTEPIIPETUPOBATH MOJIyYCHHBIE PE3YNIbTaThI,
Ka4ecTBO O(OpMIICHHST KOHTPOJIHHON pabOoThI
UMEET HENOCTATOYHBIH YPOBEHb, KOHTPOJb-
Hast paboTa oopMIIeHa aKKypaTHO OT PYKH.

0 6amwt0B - CTYIEHT HE IOJTHOCTBIO BBITIOHIUI
3a/laHde KOHTPOJBHOW PAOOTHI, MPHU OSTOM
NPOSIBUJI HEIOCTATOYHBIN YPOBEHb YMEHUH U
HaBBIKOB, a TaK)K€ HECIIOCOOEH TMOSICHHUTD I10-
JTy4eHHBIA pe3ylbTaT, padoTa MpelIocTaBlieHa
B DJIGKTPOHHOM BapHaHTe.

1 PacuetHo-
rpaduyeckas  pa-
bora

2 KonrposnnsHas
pabota

15 menens

15 6aioB

15 6amnoB - CTyAeHT MOJHOCTHIO BBITIOTHUII
3aJjaHue KOHTPOJIbHOW paboThl, MoKa3aia OT-
JIMYHbIE YMEHUSI U HAaBBIKH B paMKax yYCBOCH-
HOro yyeOHOro Marepualia, KOHTpPOJIbHas pa-
6oTa oopmIIeHA aKKypaTHO OT PyKH B COOT-
BETCTBUH C IPENbSIBISIEMbIMU TPEOOBAHHSIMHY,
B CPOK.

10 6ayoB - CTynEHT MOJHOCTHIO BBIOJIHMI
3aJjaHue KOHTPOJILHOM paboThI OT PYKH, MOKa-
3aJI XOpOIIKMEe YMEHHsI HaBBIKH B PAMKAX yCBO-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacrsa

Cpoknu
BBINOJTHEHH S

Ixana
OLleHMBA-
HUA

Kpurepun
OLIcHUBAHMS

€HHOTO yueOHOro Marepuajna, HO HE CMOT
000CHOBATh ONTHMAIBHOCTH HPEIT0KEHHOTO
pELICHHs, TOMYIIEHB! O{HA WM JBE HETOYHO-
CTH, €CThb HEJOCTATKHM B O(OPMIICHHH KOH-
TPOJILHOW paboThl, KOHTpOJbHAs pabora
oopmileHa aKKypaTHO OT PYKH.

5 6amioB - CTYyAEHT MOJHOCTHIO BBIOJTHHII
3aJjaHue KOHTPOJBHOM pPadOTHI T PYyKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTU U TPY-
Oble oIMOKH, HEe MPOSIBIII YMEHHSI IPABUIIEHO
HMHTEPIIPETHPOBATH MOIYICHHBIE PE3yIbTaThI,
Ka4yecTBO O(QOPMIICHHS KOHTPOIBHOU pabOTHI
MMEET HENOCTaTOYHBIH ypPOBEHb, KOHTPOJb-
Hast paboTa o(hopMIIEHa aKKYPaTHO OT PYKH.

0 6amoB - CTyJeHT HE TIOJIHOCTHIO BBIMOIHIII
3aJaHUe KOHTPOJIBHOH pPabOTBI, NpH 3TOM
IIPOSIBUII HEJJOCTATOUYHBII YpPOBEHb YMEHUH U
HaBBIKOB, a Talk)ke HECIIOCOOEH MOSCHUTH IO-
Jy4eHHBIH pe3ynbTaT, paboTa IMpesocTaBieHa
B 3JICKTPOHHOM BapHaHTe.

3 Tect

16 "enens

10 Gamos

10 6amioB - 91-100% npaBHIBHBIX OTBETOB —
BBICOKMI YpOBEHb 3HAHUM, YMEHUU U HaBbI-
KOB;

8 6ayoB - 71-90% % mpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHMH YpOBEHb 3HAHMH, yme-
HHUH ¥ HaBBIKOB;

5 6amnoB - 61-70% mnpaBWIBHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHWW, YMEHUH U HaBbI-
KOB;

3 Oayuta - 51-60% npaBUIIBHBIX OTBETOB —
HU3KUW YpPOBEHb 3HAHUN, YMEHUH U HaBBIKOB;
0 OamnoB - 0-50% mnpaBUIBHBIX OTBETOB —
O4YEHb HU3KUU YPOBEHb 3HAHUU, YMEHUH U
HaBBIKOB;

Tekymuii KOHTPOJIb:

40 6amioB

UTOTI'O:

40 6amnos

KpuTtepuu oueHkH pe3yJibTaTOB 00y4eHHs 10 AUCHHUIINHE:
0 — 64 % ot MakCHMaIFHO BO3MOXKHOW CYMMEI 0aJUIOB — «HEYAOBICTBOPUTEIHHOY

(HEeTOCTaTOYHBIH

YPOBEHb 1A HpOMC)KyTO“IHOI\/'I aTTeCTaluu I10 I[I/ICL[I/IHJ'H/IHG), CO6€C€I[OBaHI/Ie HEC npofmeﬂo;

65 — 74 % oT MakcHMaJIbHO BO3MOXXHOH CYMMBI 0AJIJIOB — «Y/I0BJIETBOPUTEIHEHO

MaJbHBIA) YPOBEHB);

(TIOpOTOBHIH (MHUHU-

75 — 84 % oT MakcHMalIbHO BO3MOKHON CYMMbI 0QJIJIOB — «XOPOLIOY (CpeIHUI YPOBEHB);
85 — 100 % oT MakcHMaJIbHO BO3MOXHOW CYMMbI 0QJIJIOB — «OTJIIMYHOY» (BBICOKHI (MaKCUMAIIbHbIH) YPOBEHb)

3 cemecTp

Hpomeofcymouuaﬂ ammecmauus 6 d)opme Ik3amen

1 PacuetHo-
rpajguyeckas  pa-
6ota

8 nenens

15 6aioB

15 6amnoB - CTyAEHT NOJHOCTHIO BBITOIHMI
3aJjaHue KOHTPOJBHOW paboThl, MoKas3aia OT-
JIMYHBIE YMEHUSI U HAaBbIKH B paMKax yYCBOCH-
HOTo y4eOHOro Marepuana, KOHTPOJIbHAS pa-
6oTta oopmIiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBUH C IPEIbIBISIEMbIMU TPEOOBAHHSIMH,
B CPOK.

10 6ayutoB - CTy/AEHT NOJHOCTHIO BBITOJIHHI
3aJjaHue KOHTPOJILHOM pabOoThI OT PYKH, MOKa-
3aJ1 XOpOoILIMe YMEHHsI HABBIKH B PAMKaX yCBO-
€HHOrO y4eOHOTro Marepuajla, HO HE CMOT
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacrsa

Cpoknu
BBINOJTHEHH S

Ixana
OLleHMBA-
HUA

Kpurepun
OLIcHUBAHMS

000CHOBATh ONTUMAJIBHOCTD MPEATI0KEHHOTO
peIIeHNs, TOIMYIIEHBI OJJHA WM JBE HETOYHO-
CTH, €CTh HEHOCTaTKH B O(QOPMIICHHH KOH-
TPONBHOW paboOTHl, KOHTPOJBbHAs paboTa
oopmileHa aKKypaTHO OT PYKH.

5 6amioB - CTyAEHT MOJIHOCTHIO BBITOJTHHII
3aJjaHUe KOHTPOJBHOH pPadOTHI T PYyKH, HO
JIOIYCTHJI CYHIECTBEHHbIE HETOYHOCTH U TPY-
Oble oIIMOKH, HE MPOSBUII YMEHHsI IPABUIIEHO
HHTEPIIPETUPOBATh MOJyYEeHHbIE PE3yIbTaTh,
Ka4yecTBO O(QOPMIICHHS KOHTPOIBHOU pabOTHI
HUMeeT HEeNOCTATOYHBIH YPOBEHb, KOHTPOJb-
Has paboTa 0(OpMIICHA aKKypaTHO OT PYKH.

0 6ayutoB - CTYACHT HE IOJHOCTHIO BBIITOIHUI
3aJaHie KOHTPOJBHOM paboThl, HpPH STOM
NPOSIBIJI HEIOCTATOYHBIN YpOBEHb YMEHHH M
HaBBIKOB, & TaK)Ke HECIOCOOEH IMOSCHUTH I10-
Jy4eHHBIH pe3yJbTar, paboTa MpeaocTaBieHa
B 2JICKTPOHHOM BapHaHTe.

KontponsHas
pabota

14 genens

15 Gamnos

15 6amioB - CTYICHT MOJHOCTHIO BBITIOTHHI
3aJaHre KOHTPOJBHOW PaOOTHI, TOKa3al OT-
JMYHBIC YMCHHS U HABBIKU B paMKaX YCBOCH-
HOr0 y4eOHOro MaTtepuaiia, KOHTPOJbHAas pa-
60oTa odopmIieHa aKKypaTHO OT PYKH B COOT-
BETCTBUU C TPEABABISICMbIMUA TPCOOBAHUSIMH,
B CPOK.

10 6amnoB - CTyAeHT MOJHOCTHIO BBITIOTHUII
3aJlaHie KOHTPOJIBHOM pabOTHI OT PYKH, TIOKa-
3aJl XOpOIIUEe YMEHHS HABBIKH B PaMKaX YCBO-
€HHOTO y4eOHOro Marepuana, HO HE CMOT
000CHOBATh ONTUMAILHOCTh MPEIIIOKECHHOTO
pelIeH s, TOMYIIECHBI OHA TN IBE HETOYHO-
CTH, ©CTh HEIOCTATKU B OGOPMIICHHH KOH-
TPOJIbHOW  pabOThI, KOHTPOJbHAs paboTa
odopmiIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyAeHT TOJHOCTHIO BBITIOJHUII
3a/laHie KOHTPOJBHOM pabOThl T PYKH, HO
JIOMYCTHJI CYIIECTBEHHBIC HETOYHOCTH U TPY-
Oble OmIMOKH, HE TIPOSIBIJI YMEHUS TPABUIIEHO
MHTEPIPETHPOBATE TOyYSHHBIE PE3YIbTaTH,
Ka4yecTBO O(OPMIICHHS KOHTPOIBEHOU pabOTHI
MMEET HENOCTATOYHBIH YPOBEHb, KOHTPOJIb-
Has paboTa opopMIIeHa aKKypaTHO OT PYKH.

0 6amw10B - CTyIEHT HE IOJTHOCTHIO BBITIOHIUI
3alaHie KOHTPOJILHOW paboThl, HPH 3TOM
NIPOSIBWJI HEIOCTATOYHBI YPOBEHb YMEHUH M
HABBIKOB, & TAK)KE HECIOCOOEH MOSICHHUTH IO-
JIYYEeHHBIA pe3ysbTar, paboTa MpeaocTaBicHa
B DJICKTPOHHOM BapHaHTE.

Tect

10 menens

10 GamtoB

10 6amioB - 91-100% npaBHIbHBIX OTBETOB —
BBICOKHI ypOBEHb 3HAaHHUM, YMEHHUIl U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUILHBIX OTBETOB —
JIOCTaTOYHO BBICOKHMH YpOBEHb 3HAHMH, yme-
HUI U HaBBIKOB;

5 G6ayoB - 61-70% mnpaBMWIIBHBIX OTBETOB —
CpelHUN ypOBEHb 3HAHW, YMEHUW U HaBbI-
KOB;
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HaunmeHnoBa- Mkana
HHE Cpoknu Kpurepun
OlICHUBA-
OI€HOYHOI'0 BBINNOJIHCHUSA HUS OLlCHUBAaHUA
cpeacTBa
3 6bayua - 51-60% npaBUIBHBIX OTBETOB —
HU3KHUM YPOBEHb 3HAHUI, YMEHUN U HABBIKOB;
0 6amnoB - 0-50% mnpaBUIBHBIX OTBETOB —
OYEHb HM3KUH YpPOBEHb 3HAaHUN, YMEHUHN U
HaBBIKOB;
Texymuii KOHTPONIb: - 40 GayutoB -
DK3aMeH: - _60_6amros
NTOI'O: - 100 6anmnos

KpunTepuu oneHKH pe3y1bTaTOB 00y4eHHsI 0 THCHUTIJIMHE:

0 — 64 % oT MaKCUMaJILHO BO3MOYKHOH CYMMBI 0aJlIOB — «HEYOBJIETBOPUTEIbHO» (HEJOCTATOYHBIH YPOBEHbB IS
MIPOMEXXYTOYHOH aTTEeCTallMHX 110 JUCLUILIMHE), coOeceIoBaHNE HE TIPOHICHO;

65 — 74 % oT MakCMMaJbHO BO3MOKHOH CYMMBI OQJIOB — «yJIOBJIETBOPHUTEIHLHO» (IIOPOTOBBIA (MHHUMAIBHBIN)
YPOBEHB);

75 — 84 % ot MakcHMaJIbHO BO3MOXHOM CYMMBI 0aJUIOB — «XOPOIIO» (CPEeTHIA YPOBEHB);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYyMMBI OQJIJIOB — «OTJIIMYHOY» (BBICOKHI (MaKCUMAIIbHBIH) YPOBEHb)

3 TwunoBble KOHTPOJILHBIE 3a]aHNsl HJIH HHbIE MATEPUAIIbI, HEOOXO0TUMBIE JIJIsI
OlIEHKH 3HAHMIi, yMeHUii, HABBIKOB U (MJIN) ONBITA AeSITEJIbHOCTH, XapaKTepPH-
3yoiue npouecc GopMUpPOBaHHUS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOH MPOrpaMMsbl

3.1 3aganus 1/l TeKyLIero KOHTPOJIA YCIeBAeMOCTH
Kontponbnas pabora, Konrponsnas padora, Kontponsnas padora PI'P, PT'P, PI'P

KonTponbHas padota «BekTopHas anredpa»

Iiaﬁy/l TJIONIA/Ik TPEYT OJIbHUKA, MOCTPOCHHOTO Ha BEKTOPAX:

a=1+2]-3k; b=i-3j-Kk.

[TapannenorpaMM noctTpoeH Ha BekTopax a u b . Haiitu BeIcOTY, OMyII€HHYIO Ha CTOPOHY,
COBITAZIAIOLLYIO C BEKTOPOM 4

a=5+2]+3k; b=5i +k.

Haiit nmpoexnuro BeKTopa ¢ Ha HampaBJieHne BekTopa d :
EGrAJ) d(-2;5;3).

Igaﬁzn o0beM napaJiieNenuIe/ia, OCTPOSHHOTO Ha BEKTOpax 4, b,c:
a=i+2j-k;b=2j-2k;c=—i+j-2k

Bekrop a c koopauHaTHRIME OcsiMu OX 1 OY cOoCTaBIsIeT YIIIbl O U 3, BRIYUCIUTH €T0 KO-
OpJMHATBI, €CIIN:

a=150°,=30°,pF2.
Onpenenuts TOUKy P, ¢ KoTOpOii coBmasaeT koHeuyHast Touka Bektopa a(0;2;5) ecmu ero
HavaJlbHas TOYKa coBnaaet ¢ Toukoit M (5; 0; -2).

- -

V6enurhbes, uTo BeKTopa €, €, 00pasyroT 6asuc u pasioxkuTh BekTop A 1o 6asucy €1, €2.
Haiitu KOOPAUHATHI BEKTOpa a B 3TOM 6asuce,

ecmn: A(5; 0), §1(3; 4), &(2;-1)
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8. Bextopsl a ={4;2k; -1} u b ={-1; 1; 4} nepnenauxynspHsl, ecau uncno K paBHo ...

9. Jlanst Bektopel a={2; A; 9} u b = {1 ;5; -3}.Vkasars 3nauenus A u |, npu KOTOpBIX
BEKTOPBI KOJUTMHEAPHBIE.

10. Bextopa a={2;-1; 1}, b ={3; 1; -3} u ¢ = {4; -2; 2} ... (BBIOpaTh BepHOE YTBEPKICHHE)
1) 06pa3yroT IpaByro TPOHKY,
2) 00pa3yroT JIEBYIO TPOUKY,
3) KOMILTaHAPHBIE.

Konrponsnas padora «IIpenen pyHkunm»

BI)I‘II/ICJ'II/ITB YKa3aHHI)Ie HpeI[eJ'II)IZ
23 —10x% + 7
m

1. li
x—o  2X —3X+9
2 _
x>0 x3 4 x2 .
4+7x Y
3. lim |( )
x—>oo\ 3+7X
. 64-x3
4. lim
x=>4x —bx+4
5 lim 10x3 +7x* +3
x>-1  5BX +5
6 . COSSX — COSX
: lim
x—0 4X2
KonrtponbHas pabora "Iuddepenunansusie ypapHeHus"
N 2Xylyr — yIZ _1;
2. 1+y?-2yy =0;

3 yyl + yl2 — 1;
4.y —4y' +3y = xe¥*.
5. Y -2y -8y =x*;

6. s nupdepeHumanbHoro ypaBHeHUs pemuTh 3a1avy Koy, ecnu:

y'(x2+1)=2xy", (0)=1,'(0)=3.

PI'P "Cucremsbl TMHEHHBIX adredpanyeckux ypaBHEHHH"
1. MccnenoBatk cucTeMy Ha COBMECTHOCTB. B cilyuae COBMECTHOCTH PEILIMTH C TOMOIIBIO:
a) hbopmyn Kpamepa;
b) metona I'aycca
—4X;, = 3X, = 2X;=-1
1 x, + 2x2 + 2x3 =12

7X +8Xx +4x =8
1 2 3
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2. VccrnemoBarh cCHCTEMYy Ha COBMECTHOCTh. B Cilydae COBMECTHOCTH HAWTH YHUCIIO Pa3OMEHUM
HEN3BCCTHLIX HA 6aBI/ICHI>Ie n CBOGOI[HI:IG, BbIIIMCATh BCC BO3MOXKHBIC BAPUAHTEI B Ta6n1/1ue. I[.HSI

OJIHOTO W3 pa3OMeHHMIA, HAaTH 001IIee, YaCTHOE U 0a3MCHOE pellieHue, CIeNIaTh MPOBEPKY:
( 2X1+ Xo — X3 — Xa + X5 =1,
a) X—2X +X +x —2x =0,
3 1 2 3 4 5
{— 4AXq — 2Xp + 2X3 + 2X4 — 2X5 = —2.
X1+ 4%X2 —X3+3Xs =9,
— 2%+ TXy + 2%3 =1,
b) 3%, —X3+2X3 — X, =9,
2X1 4 Xo + X3 + 2X4 =8,
X+ 6%y — X4 =11,

4, Haiitn 06].[166, YaCTHOC, PCIICHUE CUCTEMBI OTHOPOJHBIX ypaBHCHPIfI.
[ 3X1 + Xo —8X3 + 2X4 + Xs =0,
2%, — 2%, —=3Xg — X, + 2% =0,

| X +11x, —12x; + 34x, —5%; =0,
| 7%, + 29X, — 42x, + 88X, —11x; =0.

PI'P "Tuddepennmanbapie HCUUCICHUS QYHKIUH OJHON IEPEMEHHOM.
KpuBble 1 moBepxXHOCTH BTOPOTO Mopsiaka"
Yacts 1: «KpHBbIE 1 TOBEPXHOCTU BTOPOI'O MOPSIKA»

PI'P
"CucteMbl JMHEHHBIX anreOpanyeckux ypaBHeHUR"
1. VlccnenoBatk cucTeMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PELIUTh C TOMOIIBIO:
a) dopmyn Kpamepa;
b) wmeroma I'aycca.
—4x; —3X,—2X,=-1
x, * 2x2 +2x, =12
X +8x2 +4x3 =8

2. UccnenoBaTh CUCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH HAaWTH YHCIIO pa3OMeHUI
HEW3BECTHLIX Ha Oa3uCHEBIE U CBO60I[HBI€, BBIITMCAaTh BCC BO3MOKXHEBIC BApUAHTHI B Ta6J'II/IIIC. I[J'ISI

OJHOT'O U3 pa36I/IeHI/II>'I, HalTH 06H_[ee, HYaCTHOC U 6a3I/ICHoe peIJ_IeHI/Ie, CACJIaTh HpOBepKy:
2X1+ X2 — X3 — X4 + X5 =1,
C) X—2X +X +X —2X =0,
% 1 2 3 4 5
t— 4Xl - 2X2 + 2X3 + 2X4 - 2X5 = —2
X1+4X2 —X3+3%x4 =9,
- 2X1 + 7X2 + 2X3 = l,
d) <3X2—X3+2X3—X4:9,
2X1+X2+X3+2X4 =8,
X + 6X2 — Xy = 11.

5. Haiitu o01ee, 4acTHOE, pEIICHHE CUCTEMbI OJTHOPOHBIX YPaBHCHHU.
{ 3X1 + Xo —8Xg + 2Xa + X5 =0,
2%, — 2%, —3Xy — 7%, + 2% =0,
| X +11x, —12x; + 34x, —5%; =0,
| 7%, + 29, — 42x, + 88X, —11x; =0.
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PI'P
"uddepennnanbapie HCUUCIeHUs QYHKIIMU OHOU ITePEMEHHOM.
KpuBble 1 IOBEpXHOCTU BTOPOTro mopsiaka"
Yactb 1: «KpuBbIC ¥ IOBEPXHOCTH BTOPOTO HOPSIKAY

1. OnpenenuTh THI IUHUH, CACTATh PUCYHOK, YKa3aTh (POKYCHI, TUPEKTPUCHI, HAUTH &,
2 -16x2 —64x -2y —-79=0
2. C IIOMOIIBIO BBIACJIICHHUA IIOJTHBIX KBAaApaTOB M IEPEHOCA Hadalla KOOpAWHAT, YIIPOCTUTH

ypaBHEHHE JMHHH, ONPEACIUTh €€ Ha3BaHWE, HAWTH ee MOJyOCH, (POKYCHI, IKCIICHTPHCHUTET,
yYpaBHEHHE JUPEKTPHUC, cenaTh YEPTEXK.

- x? —8x+18y +14 =0.
3. Ompenenuts BHUJ MOBEPXHOCTU (HA3BAHME) U CICIATH YSPTEK

a) 3x* + % —972 -9=0
6) x> +2y? —22=0

Yacts 2: «[lonHoe uccienosague OI1y

16 — x°

4. TlpoBecTu moaHOE UCCIEAOBAaHUE PYHKIIUU Y = 1 IOCTPOUTS €€ rpaduk.

5. PemuTh npakTHdecKue 3a/1a4u Ha SKCTPEMYM.

[Tonoca xecTr MIMPUHOM a JOJKHA OBITH COTHYTA B BHJI€ OTKPHITOTO IMUJIUHAPUUECKOTO Keooa
TaK, 4ToObl ceueHHue kKenoda umeno GopmMy AYTH KpPyroBOro CerMeHTa. BeIUMCINTHL 3HAYCHHE
LIEHTPAIBHOTO yIjia, OMUPAIOIIETOCS Ha IYTY, MPU KOTOPOM BMECTUMOCTH Keloba OyaeT Mak-
cUMaJbHOM

PI'P "UHnTerpanpHoe curcieHne GyHKINUU OAHOM nepeMeHHOR"

1. Haiitu HCOMPCACIICHHBIC UHTCTPAJIbI:

3+x? - 2x dx

1) I—dx 2) [/3+ xdx; 3
4) jsm(3—2x)dx, 5) —dx 6) [-xdx -
9x? -1 7x2 +1
7 ¢; 8 3xdx . 9 2-3x gy -
”7x2—3 )IW ) Je

v1+1In2x

10 dx: 11 arcsin de; 12 sin x dx:
Y )| 1-x? )j\/l+2cosx "
2 arctgzX 4/'” (2x-1) dx
13) [————dx; 14) [——%——dx; 15) | 5 ;
1+2 x -1 (5% +1)In < (5% +1)
e'9% +ctg x
16) [ —————dx; 17) [sin* 2x-cos 2xdx ; 18) [sin? 3x-cos* 3xdx;
cos? x
. dx tgx dx
19 3x - cos5xdx ; 20 ; 21 ;
) Jsin3x: cos Sxdx )I4sinx—q)gpsx )Isin2x+30032x
22) [ x+1+1gy; 23) | 2 ke I

Vx+1-1 3(2x+1)7 +J2x +1 o +8he
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dx

25) j—; 26) [ et ; 27) [x2%e¥dx;
X2 1+ x2 Q
28) [3* cosxdx; 29) jln(x+\/1+x ).“J X; 30) [x3In(3x—1)dx ;
31) | 2 32) X2 +2 x> + x4 -8
XCOS xdx: — - .
’ 33 dx ;
. m 12&(+1)2 )T
34) | dx ; 35 36 j—-
) X3 —x% —x+1 AP 2% —3x+2 ) \/1+2x x?
3x—2 2x-10 3x° — 4x
37 [———dx; —dx; ——dx;
”sxz_sx+zdx’ ) e =™
40) | a1y | X

XA/ X2 —x+1’ 1+/x+1

OHpG[[GJIeHHBII/I HHTErpal U €ro MpUuI0KCHHU.
2. BI)I‘-II/ICJ'II/ITB H€C06C'5B€HHI>II/I HHTCIrpa WK J0Ka3aTh €ro paCxoanMOCThb:

a 0) | ——.
)lenx ){x\/x—l
2. Haiitu nnomaap Gurypsl, OrpaHiYeHHON JTUHUSAMU:
a) Xy =4, X+y-5=0; 6) p=2sin2¢p, p >1;
B) {x t —sint, 1 ( 1)
y=1-cost, y=, |y>,]
L N

3. Haittu nmmmy ayrm kpusoit Y =Chx, 0<x<In3.

4. Beraucnuth 00beM Tenna, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Ox GUTrypbl, OrpaHUYCHHOM

mannamu X2 — y2 =16, x=8.

Tect "AHamuTnueckast reomeTpust”
Bonpoc Ne 1: 3anumuTe ypaBHEHHE MPSIMONA, COOTBETCTBYIOIIEE JAHHOMY PUCYHKY.

Bonpoc Ne 2: YpaBHeHHe MII0CKOCTH, MPOXOJAINEH uepes TOUKy M (-1;—1;—1) 1 ocb OX, umeer

BUJI. ..
BapuaHTh! 0TBETOB: (BBIOCpPHUTE OJTUH MTPABUIIBHBIN OTBET, BpeMs 2 MHH)
lLx+y+z+3=0 2.x+z+2=0 3. y+z+2=0 4. y-z=0

Bomnpoc Ne 3: Touka (-2;1) JT€KUT Ha NPSAMOM C ypaBHEHHEM. ..
BapuaHTs! 0TBETOB: (BBIOEPHTE HECKOJIBKO MPABMIIBHBIX OTBETOB, BpEMS 2 MHH)
l.3x—y+7=0 2.y=x-1 3. y=-2x-34.x+2y-1=0

Bompoc Ne 4: Ecniu Touka P(xp; —2;1) IpuHAIIEKUT TUIOCKOCTH 4% + 5y — 62 =0, TO
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KOOp/MHATa X[} paBHA
BBeauTe npaBuibHBINA OTBET (BpeMst 2 MUH).

Bonpoc Ne 5: Jlnuna otpeska, orcekaemoro npamoit 2 +3Y =6 =0 ya ocu OY, pasHa. ..
Breaute npaBmibHBINA OTBET (BpeMs 1 MHH).

Bomnpoc Ne 6: YkaxuTe npaBujibHOE COOTBETCTBUE MEXK/ly YPAaBHEHUSIMU U TUIIaMU YpaBHEHUH
MPSIMOY Ha TJIOCKOCTH.

1. 2x-5y-9=0 2. y=-3x+7 3 x=6

BapuaHTbl 0TBETOB: (yKa)kXMT€ COOTBETCTBMSI, BpeMs 2 MHH)

1. ypaBHEHUE NPsIMOH, MapajuIeIbHOM ocu abcucc. 3. ypaBHEHUE NpsAMON B
OTpe3Kax Ha 0CsX

2. ypaBHEHHE MPSIMOH C yIIIOBBIM K03 punmeHToM 4. oO11ee ypaBHEHHE MPSMOM

5. ypaBHEHUE MPSAMOii, MapajliebHON OCH OpAUHAT

Bompoc Ne 7: YpaBHeHHEM IIPAMOI, HapauieabHon ¥ =3x-1 , SIBJISIETCA ...

BapuanTsl 0TBETOB: (BBIOEpUTE OJMH MPABUIIbHBII OTBET, BpeMs 2 MUH)
1. ¥=xt2 o y=3x+2 g p=-3x+1 4 y=x-3

Bompoc Ne 8: YcraHoBUTE COOTBETCTBUE MEXKY YPaBHEHHEM IJIOCKOCTH U €€ MOJIOKEHUEM B
MIPOCTPAHCTBE

1. 2x+3z+5=0 9 4y-z-3=0 3 3x+2y-9=0 4 x+t7y-2z=0
BapuanTs! 0TBETOB: (yKa)XMT€ COOTBETCTBHMSL, BpeMs 2 MUH)

1. napamnensHa ocu OY 2. mapayutenbHa ocu OX 3. IpOXOIUT uepe3 Havajio
KOOp/JWHAT

4. mapamensHa ocu OZ 5. mpoxoaut uepe3 och OY

Bonpoc Ne 9: TIpsivast mpoxozut vepes touxn Z@0) i 5(-48)  Torna ee yruosoit

KOX(QPHUIMEHT paBeH...
BBenure npaBuibHbINA OTBET (BpeMst 1 MUH).

Bonpoc Ne 10: YpaBHeHHeM IpsSMOi, epIeHMKyISpHOH mpsivoii ¥ = 2% 3

BapuaHTsl 0TBETOB: (BBIOEpUTE OJUH MPABUIIHHBINA OTBET, BPEMS 2 MUH)
1 2x-y+1=0 2 3x-y-5=0 3 x+2y+4=0 4 x¥3y+12=0

, SIBJISIETCS ...

3x-2y+z-6=10

Bonpoc Ne 11: Toukoii nepecedeHus miI0CKOCTH ¢ ocbto OX sBistercs ...

BBenute npaBuiIbHBIN OTBET (BpeMs 2 MUH).

x-1_y+4 =z

Bompoc Ne 12: Tpsimast @ 3 5 mapasleNbHa MIOCKOCTH
BBenuTe npaBUIbHBIN OTBET (BpeMs 2 MUH).

=3y =52=0 pyy a, pasrom. ..

Tect "IuddepeHnmanbHoe ncunciaeHne MYHKIINA OOTHOU IepeMerHoin"”

X

Bomnpoc Ne 1: [TpousBoanas uactHoro 2x—1 paBHa ...
BapuanTsl 0TBETOB: (BBIOEPHUTE OJUH MIPABUIIBHBII OTBET, BpeMs 2 MHH)
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1 1 _ 1 _dx-l
1. -1 2. (2x—1)° 3. (Zx—l)2 4. (Zx—l)2

e2x

Bonpoc Ne 2: 3nayenue npou3BoaHoi GyHKnuM Y = X - € B Touke * ~ -1 paBHoO. ..

[a;b]

Bormpoc Ne 3: Ykaxute Buj rpaduka GyHKIIUH, 111 KOTOPOW HA BCEM OTPE3Ke

r "
OJTHOBPEMEHHO BBINOJIHAIOTCS YCIIOBHS y >0, y'<0, y">0 .
BapuanTsl 0oTBETOB: (BBIOEpPHTE OJMH MPABUIIBHBIA OTBET, BpEeMs 2 MUH)

Bomnpoc Ne 4: Jlan rpaduk GyHKINN r=1r7 (I) : \

Torna BepHbI yTBepKACHHUS ... BapuanTsl 0TBETOB: (BBIOEPUTE HECKOJIBKO MPaBUIIBHBIX
OTBETOB, BPEMsI 2 MUH)

 S)>0 xe0) p S )>0
3. f”(x) <0 npu * (_ DC';D)

5 X=0__ rouka neperuda

u X € L)

p P

4, =2 x =4 _ 1oukn nepern6a

_sindx

y= —
Bompoc Ne 5: 3HaueHnue npon3BoAHON PYHKIIMH 7x+1 grouke X =0 PaBHO. ..

Bomnpoc Ne 6: Ha pucynke nzobpaxen rpapux GpyHKIuH y=r) , 33/1aHHON Ha UHTEpBaJe

(-3;6)
Vi
7y N
| ]
SN

fx)<0
Toraa yncno HHTEPBAJIOB, HA KOTOPHIX , PaBHO ...

Tect "UHTEerpasibHble ncuncieHus GYHKIIMA OQHOM nepeMeHHon"

ot

2 >
Bonpoc Ne 1: UnTerpan "¢ +2 paBeH ... BapuanTsl 0TBETOB: (BBIOCpUTE OJMH NMPAaBUIIbHBIN
OTBET, BpeMsl 2 MHH)

Ufzf (x)dx =2 }Zf (x)dx =3, ljz F()x

Bonpoc Ne 2: Ecnin -1 Uz TO UHTErpal -1 paBeH ...
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J.xﬁzs —xt ”
Bompoc Ne 3: Jlan unrerpain x . Torja 3amMena nepeMenHoi * = 3 €08t pusoaut ero

K BULY ...

_[(4x3 -2x)Inx dx

Bonpoc Ne 4: Eciu B HeonpeieleHHOM UHTEerpasie , IPUMEHSIST METOJT

WHTETPUPOBAHUS 10 YaCTSIM ITOJIOKHTb, YTO u(x) =lnx 14 GyHKIUS vix) OyzeT paBHa ...

x+1

2
Bomnpoc Ne 5: [TpaBuiibHy0 panuoHansHyio apods & 13)*° MoKHO npencTaBuTh B BUIE CYyMMBI
mpocTelmmx Apodeli ¢ HeonpeaeIeHHBIME Ko puimenTamu. . .

J{ons -85 +3)ax

Bormpoc Ne 6: OnipeneneHHbIi HHTErpat ° paBeH...

iamtg 2 xddx

2z
Bonpoc Ne 7: 3uauenue unrerpagad 1T+ pagmo...

Bonpoc Ne 207: ITnomans purypsl, n300pakeHHON Ha PUCYHKE, OMIPEIeseTCs] HHTETPaJIoM. ..
y

3

/\y=-2x2+3

A I
_110 11 X

Bonpoc Ne 8: OnpeneneHnblil MHTErpal, BHIpaKarolyii IIomab TPEYTOIbHIKA C BEPIIMHAMH
(0;0); (2;10); (0;10) , UMEET BUJI

3.2 3agaHus 1J1s1 IPOMEKYTOYHOM aTTeCcTAlINU

OKk3aMeH
KoHTpoJsbHBIE BONIPOCHI K IK3aMEHY
3 cemecTp
Tunossie BONPOCHI K IK3aAMEHY
4  JluddepennuanbHbie ypaBHEHUS epBOro nopsaka. OCHOBHBIE MOHATHS.

5 Juddepenunanbable ypaBHEHUS C pa3/IeIEHHBIMU U Pa3JeISIONMMHUCS TTePEMEHHbI-
mu. Pemenune 3amaun Komnm.

6 Opnnoponnsie nupdepeHnnanbuble ypaBHenus. Pemenune 3agaun Kormm.

7 Juddepennmnanpupie ypaBHeHUs B NoiHbIX Iuddepennuanax. Jlunelnsie audde-
pEHIIMANIBHBIE YPaBHEHMSI TIEPBOTO MOpsAKa. YpaBHeHUs bepHysun. Pemenue 3agaun
Komm.

8 Huddepennnanpapie ypaBHEHUsT BTOpOro nopsiaka. JnddepeHnnansabie ypaBHEHUS
BTOPOTO MOPsI/IKa, JOIyCKaloIue MOHWKeHne nopsaaka. Pemenne 3agaun Komm.

9 JluneiiHble ogHOpPOAHBIE AU(QepeHInanbHble YpaBHEHU BBICHIMX MOPSIKOB C IO-
CcTOSTHHBIMH K03 durmmerntamu. Pemenne 3agaun Komn.

10 JluneiiHble HEOTHOPOHBIE YPAaBHEHHSI BBICIIMX MOPSIKOB C MOCTOSIHHBIMU KO3(du-
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UEHTaMHU CO CIENHUAIBHOM MPABOM YaACTHIO.

11 Cuctemsl nuddepeHnanbHbIX ypaBHEHHH. Pemenne cucreM TuHEHHbIX TuddepeH-
[UAIbHBIX YPAaBHEHUH.

12 Psager. YUucnossie psaasl. OCHOBHBIE OHATHS. Psijl, COCTaBICHHBIN U3 YJICHOB I€OMET-
pPUYECKON POrPECcCH.

13 HeoOxonuMmblii MpU3HAK CXOAMMOCTH psAfa. JloCTaTOUHBIA MPU3HAK PACXOJUMOCTH
psaa.

14 Tlpu3Haku CXOOUMOCTHU PSIOB C MOJIOKUTEIbHBIMUA WIEHAMU (IPU3HAKU CPaBHEHUS,
Hanamb6epa, Ko, uaterpansusiii). Psg Jupuxie

15 3nakonepemeHHbIE psiibl. AOCOIIOTHAS U YCIOBHAsA CXOUMOCTD PSI/IOB.

16 3nakouepenyromuecs psanabl. [Ipusnak JleioHuUIA.

17 Psner Teiinopa u MakiopeHa. Paznoxxenue aeMeHTapHbIX QYHKIHNA B psiibl Makiio-
peHa.

18 IlpumeHEeHHE CTETICHHBIX PSIOB.

19 ®ynknmoHambHBIE PAJBL, 00JaCTh CXOUMOCTH.

20 Crenennbie psaasl. Teopema AGens. CBOKWCTBA CTCTICHHBIX PSIOB.

21 WHuTtepBan u paanyc CXOIUMOCTU CTEIIEHHOTO Psijia.

22 TlpunoxeHus psioB.

23 DOyHKIMOHAIBHBIE PSIIbI, 00JIACTh CXOJIUMOCTH.

24 Crenennble psaasl. Teopema AGenss. CBOKWCTBA CTCTICHHBIX PSIOB.

25 HHTtepBan u paguyc CXOIUMOCTU CTEIIEHHOTO Psijia.

26 IIpu3HaKku CXOIMMOCTH PSIOB C MOJOKHUTEIbHBIMH YiIeHaMU (IIPU3HAKU CPAaBHEHUS,
Hanamb6epa, Ko, uaterpansaeiid). Psa Jupuxie.

27 Tpuronomerpudeckue paasl. Teopema upuxie.

28 Paznoxenne pynkuuu B psag Dypee.

Tunosble 3K3aMeHAIIMOHHBIE 32JaYH

1. BBI‘{I/ICJ'II/ITB HeCO6CgBeHHBIIZ I/IHTeraJI HNJIN J0Ka3aThb €ro paCXO,Z[I/IMOCTLI
© dx

) 6 | dx
Y xInx Lx/x =1
2. Haiiti miomans Gurypsl, orpaHi4eHHON JTUHUSAMU:
a) Xy=4, X+y-5=0; 6) p=2sin2¢, p >1;
B) {Xx=t—sint, 1 ( 1)
y=1l-cost, y=, |y>,]
| N

3. Haittn iy nyru kpusoit Y =ChX, 0<x<In3.
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Jlucer perucrpaunu usmenenui K PI1/1

Howmep npoTokona 3acenanus kadenpsl,
JaTa yTBEPKACHUS U3MEHEHUS

KoanuectBo
CTPaHMI]
U3MEHEHUSI

IMonamuce
pazpaboTunka
PII/]
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