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1. IEJIX1 U 3AJTIAYM OCBOEHMU A AU CHUITJIMHBI

Llesb ocBOeHHS JMCHUIIMHBI [10ATOTOBKA 00YYaIOLINXCS K NPOPECCHOHATBHON 1eATebHOCTH
nyTeM (GOPMHUPOBAHUS 3HAHUI, YMEHUI U HABBIKOB B 00JIACTH TEOPETHUECKUX OCHOB BBICIICH MaTeMaTH-
KM, COBPEMEHHBIX METOJIOB PELICHMS 3aa4, IPAKTUYECKUX METOJ0B MX NPUMEHEHHs IIPU U3yUEHUHU 00-
IIEWHKEHEPHBIX U CIIEIUAIBHBIX JUCUUIUINH, UCTIOJIb30BAHUIO 3HAHUH, IOJTYUYCHHBIX B pe3yJbTaTe QyH-
JAMEHTAJIbHOW MOJArOTOBKM 110 BbICHIEH MaTeMaTuKe, B OOIIMX NPO(PEeCcCHOHANbHBIX JUCLUIUIMHAX, IS
pelIeHus IPaKTUYECKUX MHKEHEPHBIX 3a/a4, CBA3aHHBIX C paCYETOM IapaMETPOB U PEKUMOB DJIEMEHTOB
KOHCTPYKLIHHN JIEKTPOMEXaHUYECKUX CUCTEM.

33[{3'11/12 HU3YYCHUC MMOHATHIHOT'O alrapara BBICIIIEH MAaTCMAaTUKHU, OCHOBHBIX TCOPCTHUYCCKHUX I10-
JIOKCHUH U MCTOOOB, IIPUBUTHEC HABBIKOB MMPUMCHCHUSA TCOPECTHICCKUX 3HAHUM AJid pCIICHUA IMPAKTUYC-
CKHX 3a1a4.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OII BO

I[I/ICI_II/IHJ'II/IHB. Briciiag MaTeMaTHKa OTHOCHUTCS K 00513aTeIbHOM YacTH IIporpaMmal.

Jiis m3ydeHusl MaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHWS, YMEHHsSI M HaBBIKH, (popMupyembie
MPEALIECTBYIOIMMH JUCLUILUIMHAMM:

b1.0.05 ®u3uxka
[lepedensr mocieayrOUUX AUCHUILUIMH, JJII KOTOPBIX HEOOXOJUMBl 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMble TaHHOW JUCIUILTHHOMN:

b1.0.07 Xumus
b1.0.14 Teoperuueckas MEXaHHKa

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJTIMHBI

OcBoeHue QUCHUIUIMHBI HalpaBieHO Ha (JOpMUPOBAHHUE HJIEMEHTOB CIEIYIOIUX KOMIETEHIIMNA B
cootBeTcTBUM ¢ ®I'OC BO u OIl BO no ganHOMy HarpaBJI€HUIO TOATOTOBKH:

IlepeueHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUsI 1O JUCHUNINHE (MOIYJII0), COOTHECEHHBIX
¢ HHANKATOPAMH J0CTHKEHUSI KOMIIETeHIM I

Komnerenuus HNuukaTopsl 10CTHKEHUS] KOMIIe- Pe3yabTaThbl 00yUeHuUs1
TEeHI NI

OIIK-3. Cnocoben OIIK-3.1 Mcnonp3yeT BO3MOKHOCTH | 3HAET: OCHOBHBIE ITOHATHS, ONpEIee-
NPUMEHSTHh COOTBET- | COOTBETCTBYIOIIETO (DPU3UKO- HUSL 1 HHCTPYMEHTBI MAaTeMaTHYECKOT0
CTBYIOIIMN (PU3HKO- | MaTeMaTHYECKOro amnmnapara Ipu pe- | aHajin3a, TeOpuu QYHKIMI KOMITIEKC-
MaTeMaTHUYeCKUH arn- | MEeHUH NpodeCcCHOHATBHBIX 3aa4 HOT'O MIEPEMEHHOT0, ONEPALTOHHOTO
napar, MeTo/ibl aHa- WCYHCIIEHUS, TApMOHUYECKOT0 aHaJIu3a,
JM3a U MOJIENINPOBa- TEOPHH BEPOSATHOCTEH U MaTeMaTuye-
HUS, TCOPETUUCCKOT'O CKOit CTaTUCTHUKH; MCTOABI TCOPECTUIC-
U 3KCTIEpUMEHTAIIb- CKOT'O M 9KCIIEpUMEHTAJILHOTO HCCIle-
HOTO UCCIIEIOBaHMSI JIOBaHUS B 00JIaCTH PELICHUs 33134
IIpH PELIEHUH IIPO- npoecCUOHATLHON IEATEIbHOCTH.
(eccnoHaIbHBIX 3a- VYMeer: pemiars TUIIOBbIE MaTeMaTHYe-
a4 CKUE€ 3aJ1a4¥, UCIIOJIb3yEMBIE IIPU IIPH-

HATHHM TEXHUYECKUX PEIICHUI; oOpabda-
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TBIBATh SMIIUPUUYECKUE U IKCIIEPUMEH-
TaJIbHbIE IaHHBIE.

Brnaneer: MeTogamu MaTeMaTH4eCKOro
MOJICJIMPOBAHUSL.

OIIK-3.2 IIpumeHsieT MeTobl aHa-
JM3a U MOJICITMPOBAHUS TIPHU pellie-
HUU TPOPECCUOHATBHBIX 337124

3HaeT: OCHOBHBIC MaTeMaTHYECKUE MO-
JIeJIN; CTPYKTYPY COBPEMEHHOM MaTe-
MAaTHKH; METOJA0JIOTHI0, METOJIbI U TIPH-
€MBbI POBEJICHUS KOJMYECTBEHHOTO
aHalii3a U MOJEIMPOBAHUS TTOBEJICHUS
TEXHUYECKUX CUCTEM, COOBITHI U MPO-
IIECCOB.

YMeeT: ucnoiap30BaTh MaTEMAaTHICCKUM
SI3bIK 1 MAaTEMAaTUYECKYI0 CUMBOJIUKY
IPU TOCTPOCHUN MaTEMAaTUYECKUX MO-
nenem.

Brnaneer: MaTeMaTHYeCKHMH, CTaTH-
CTHYECKUMH U KOJIMYSCTBEHHBIMU MeE-
TOJAMH PEIIEHUS TUIIOBBIX MaTeMaTH-
YeCKHUX 3a1ad.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

Ceconn 1 Cecoun 2 Ceconn 3 Viroro 3a kype
AKGAEMUMECKMX acoB AKBREMINECKUX YaCc0B AGAEMUMECKMX acoB AKGREMUMECKMX HacoB 26,
Ne |Vnperc Haumenosarie . il i e i e " Ka. | Kypewl
oHTPOnE | orol KO | ek | a6 | mp | ke | cp [T | Awe |Kowrponelo KoK | ek [ mas | mp | Kkem | g | KoHT| AR [Komponel o KOR | ek [ mas | mp [kpm | cp |KoHT| Awet |Kowteomel o 1 KOH | e | nag | e | kPR | cP | KO [Bero] TEAO™
Tk pon Takr. pons Tar. pons Tk pone
19| 3 [6LO.04 [T ——— | | | | | | | | | | | | | | | | | | | | [z=xere] 360 ] 32 | 15 | [ 18] [319] o] |sxxrre] 360 [ 32 | 18 | [ 18] [319] & T1o] [z=] 12
Ceccust 1 Ceccns 2 Ceccus 3 VToro 3a kypc
AKAREMUMECKMX 4acoB AKBREMINECKIX YaCcoB AGAEMUMECKMX 4acoB AKAREMUMECKMX acoB 26
Ne |Vnperc Haumenosarime . il il i " Ka. | Kypewi
oHTPOnE | orol KO | ek | a6 | mp | kP | cp [T | Awe |Kourponelo  F KoK | ek [ mas | mp | Kkem | cp | KoHT| AR [Komponel g KO | ok [ mas | mp [kpm | cp |KouT| Awen |Kowteomel o 1 KoH | e | fiag | mp | kPR | cP [ KO [Boero| TEAO™
TakT. ponb TakT. ponb TakT. pons TaKT. pons
31| 4 [pLomm |Bucuizn narerarua | | | | | | | | | | | | | | | | | | | | |zxrr| 80| 16 ] 8 | [ & ] [ 158 ] 9] |zeker| 180 ] 16| & | [ & ] [ 155 s [ 5] [z 12

OBO3HAYEHUS:

Buabl npomMe:kyTO4HOM aTTecTauu (BUABI KOHTPOJIA):
OK3 — 3K3aMeH;

3a0 — 3a4eT ¢ OLICHKOM;

3a — 3auer;

Buawbl pador:

KoHTakT. — KOHTaKTHast paboTa 00YJarOIIUXCs C MPETIOAaBaATENIEM;
JIek. — NeKIMOHHbIE 3aHSATHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — npakTHYecKue 3aHATHS;

KPII — xypcoBast pabota (KypcoBoil MpOEKT);

PI'P — pacuetHo-rpaduyeckas pabora (pedepar);

CP — camocTosTenbHas paboTa CTYI€HTOB;

3.6.— 00bEeM AUCLUIUINHBI B 3a4ETHBIX €AMHUIIAX.
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Couepma}me JUCHUIIJIMHBI .

Ne HaumeHoBaHue BH0OB 3aHATHII U TEMATHK, CO/IepKaHNe
1 JIEKIMOHHBIE 3aHaTHs 12 mT. 1o 2 yaca:

Tema 1. JIuneiinas aaredpa

Jlekumsi 1. Matpuuibl u onepanuu Haa HUMU. CBOMCTBA MaTpUYHBIX ornepaunii. TpancnoHupo-
BaHue Marpull. OnpeaennTeny, uX BHIYMCIEHUE U CBOICTBA. Teopema 0O CyIlecTBOBaHUH 00pat-
HOW MaTpuIlbl. PaHr MaTpulibl 1 ero cBoiicTBa. Briunciienue panra MaTpHilbl, HaX0XJIeHUE 00-
paTHOM MaTPULBL.

Tema 2. AHaJMTHYECKAsA TeOMeTPHSA

Jlekums 2. Bekropsl u npocreiiume onepanuu Haax HuMu. CBoiicTBa 3Tux onepanuii. Heo6xo-
JIMMOE U I0OCTAaTOYHOE yCJIOBUE JTMHEUHOW 3aBUCUMOCTH BEKTOPOB. JlekapToBa NpsiMOYTOJIbHAS
cucTeMa KOopJAUHAT. BeluncieHue ckaasipHOro, BEKTOPHOTO M CMEIIAHHOTO TPOU3BEICHUS BEK-
TOPOB. YPaBHEHHE JIMHUU Ha IUIOCKOCTH U B npocTtpaHcTse. [lonspHas cucrema koopauHar. I1a-
pamMeTpuuecKoe 3aaHue KpuBoi. PaznnuHblie BUAbl ypaBHEHUH NPSIMOM HA MJIOCKOCTH.

Tema 3. Teopus npenesion

Jlekums 3. Tlousarue ¢pynkuu. [Ipexen pynkmun B Touke. [Ipenen pyHKIuM Ha OECKOHEYHOCTH
u OeckoHeuHbIe npejienbl. OCHOBHBIE TEOPEMBI O Npejiene QyHKIMH.

Jlexnus 4. beckoneuno maibie 1 6eckoHeuHo 6onbiue pynkuun. Mx cBoiicta. Teopema,
yCTaHaBJIMBaIOLIast CBA3b MEXy QyHKIMEH, e€ mpeaenoM u OeckoHeuHo mainoil. Teopema o 3a-
MEHE 3KBUBAJIEHTHBIX OECKOHEUHO MaJIbIX B mpezenax. [lepBolil 3ameuaTenbHbIN npeer.
Jlexkuus 5. HerpepriBHOCTH GyHKIIMU B TOuke. OTHOCTOPOHHSISI HENMpepbIBHOCTH. HenpepbIs-
HOCTb CyMMBI, IPOM3BEICHUS, YACTHOTO U CJI0KHOM (yHKIMH. CBOWMCTBAa HENPEPBIBHBIX (PYHK-
1uil. TeopeMsl: 0 HyJie HEMTPEPBIBHOM Ha OTpe3ke QyHKIMH, O TPOMEKYTOUHOM 3HaYCHUU He-
pepbhIBHON (PYHKIUU, 00 OrpaHUYEHHOCTH HENIPEPHIBHON Ha OTpe3Ke (PyHKUIUU.

Tema 4. ludgdepenunpoBanue

Jlexuus 6. Ilonstue npousBoaHoi. Ee reomerpuueckuii cmbici. [lpaBuna quddepenurpona-
Hus. JuddepennupoBanue cnoxnoil u oopatHoit ¢pyHkuuu. [lonstue nuddepennuana. Kpure-
puii muddepenumpyemoct. CBsi3b MEXKAY HENIPEPHIBHOCTHIO U AupdhepeHupyemocTsio. ['eo-
METpHUECKU# cMbIcT TuddepeHiuana.

Jlexnus 7. Teopemsr o cpennem. (Pomsa, Komu, Jlarpamka) @opmyna Teitnopa. Paznoxxenne
HEKOTOPBIX 3JeMEHTapHbIX QyHKIHH o Gopmyste Makiopena. (€*, cos(x), sin(x), (1 + x)%,

In(1 + X)) [IpumeHeHne B IPUOIMIKCHHBIX BEIYUCICHUAX. [[pU3HAKH TTOCTOSIHCTBA U MOHOTOHHO-
cti pyHKIMH. JIoKanbHbINA SKCTpeMyM GyHKIKMU. HeoOXoauMble U 10CTaTOYHBIE YCIOBUS dKC-
TpemMyMa

Tema 5. IlepBooOpa3Hasi u HeonpeAeJEHHbIN HHTErPaJI

Jlexuus 8. Ilonstre nepBooOpa3zHoif. OCHOBHBIE CBOMCTBA HEOTIPEIENEHHOTO HHTErpaia. Me-
TOJBI BBIYUCIICHUS HEOTIPENEIEHHBIX MHTEIPAJIOB: 3aMEHA IEPEMEHHOM, 110 YacTaM. MHTerpupo-
BaHHE palMOHAIBHBIX ApoOeil. [ToncTtanoBku Yebblmena u Diiepa.

Tema 6. OnpeneéHHbIN HHTErpas
Jlexknus 9. Onpenenéunpiii uHTerpan. OCHOBHBIE CBOMCTBA ONpeIeIeHHOTO nHTerpana. OneHKu
MHTETPaJIOB. 3aMEHa IEPEMEHHON B ONPEEIEHHOM HHTErpase. @opMyiia HHTErpUPOBAHUS 1O




Hanpaenenue noocomosxu 13.03.02 «Dnexmposunepeemura u 1eKmpomexHuxa» C Dunnan
Ipogpune « Inexmpocunaboicernuey A
PIIJ][ B1.0.04 «Bovicuias mamemamuxay

MBN_

YacTsAM B OoIpezieseHHOM uHTerpae. OnpeeéHHbIN HHTErpall C IEpeMEHHBIM BEpXHUM IIpeie-
JIOM

Jlexknus 10. [Ipunoxenus onpenenéHHoro uHTerpaia. Beruncinenue miomazaei puryp, AauH
IyT, 00bEMOB TEJI BpAILIEHUs ¢ IOMOIIbIO ONPEAEIEHHOIO HHTETpalla

Tema 7. {uddepenunanbHbie ypaBHEeHHUS

Jlekums 11. ®dusnyeckue U TEXHUYECKHE 3a/1a4M, MPUBOAALINE K AU PepeHInalIbHbIM yYpaBHe-
HUusM. OCHOBHEBIC MOHATHS Teopun TuddHepeHINATBHBIX YpaBHEHUH. Teopema 0 CyIeCTBOBAaHHH
Y €IMHCTBEHHOCTH pelleHus 3aaaun Komm. YpaBHeHuUs ¢ pa3aensomuMucs IepeMEHHbIMU.
Opnnoponnsie nuddepeHnnanbHbie ypaBHEHHS IEPBOTO MOPSAIKA. Y PaBHEHUS B MOIHBIX Audde-
pennuanax. Jluneiinsie nuddepeHnranbupie ypaBHEHHs IEPBOTo Mopsiika. YpaBHenue bepHy-
7M. YpaBHEHHS BBICUIMX HOPSAIKOB, 10IYCKAIOIINE TOHUKEHUE MOPsI/IKa.

Jlekuus 12. Heobxonumoe ycroBue InHeiHOM 3aBucumocty GyHkimil. Jluneitnsie nuddepen-
[UaIbHBIE YPaBHEHUS BHICIINX MOpsaKoB. CymiecTBoBaHue U cBoiicTBa pemenuii JIOAY. Heo6-
XOJIUMOE€ yCIIOBHUE TUHENHON He3aBucumocTH pemieHuit JIOAY. Teopemsl 0 cylnieCTBOBaHUU
dbynaamenTanbHoM cuctemsl pemenuit JIOAY u o ctpykrype obmero pemenust JIOAY. Teopema
o ctpykrype oburero pemenus JIHAY. JIHIAY ¢ nocTossHHBIMU KO3 PUIIMEHTAMU U CHIEIHAIb-
HOH npaBoi yactero. Pemenne JIH/Y meToom Bapuanuy Ipou3BOJIbHBIX TOCTOSHHBIX.

2 MpaKTUYECKKE 3aHATHs 12 mT. 1o 2 Jaca:

Tema 1. JIuneiinas aaredpa

IIpakTnyeckoe 3anaTue 1. Onepanuu CI0KEHNS U YMHOKECHHE MaTPULL. Y MHOKEHUE MATPUILIbI
Ha YUCIIO.

IIpakTnyeckoe 3ansiTue 2. HaxoxaeHue GpyHI1aMeHTaIbHON CUCTEMbI pellieHUH TMHEHHBIX CH-
CTEM.

Tema 2. AHaIMTHYECKAs TeOMeTPHA

IpakTnyeckoe 3ansaTue 3. Pemenue 3amau mo teme BeKTophl. CKaIsipHOE, BEKTOPHOE U CMe-
LIaHHOE Npou3BeaeHue BekTopos B JI1K.

Tema 3. Teopusi npeaesion

IIpakTnyeckoe 3ansTHe 4. Boruncienue npenena no onpeneneHuio. Berancienue npeaenos
JIpOOHO-PALIMOHAIBHBIX QYHKIUI.

IIpakTHyeckoe 3aHsiTHE 5. Bouncienue npeienoB ¢ UCIOIb30BaHUEM SKBUBAJICHTHBIX O€CKO-

.. ~ w
HEYHO MalbIX. PackpeiTie HeonpenenéHHocTel Buaa: —, oo —oo, 17,
o0

Tema 4. luddepenunpoBanue

IMpakTuyeckoe 3ansaTue 6. Brraucienne quddepennuana. [Ipumenenne nudpepernmana B
npuOJIMKEHHBIX BeIYMCICHUAX. Pasnoxxenne ¢pyHkumii B paasl Telnopa u MakiopeHa.
IIpakTuyeckoe 3ansaTue 7. Hampasnenue BEIMYyKIOCTH U TOYKHU Tiepernda rpaduka GyHKIIIM.
ACUMITOTHI.

Tema 5. IlepBooOpa3Has n HeonpeaeA¢HHBI HHTErPaJl

IMpakTyeckoe 3ansaTue 8. Ta0nHIIa OCHOBHBIX HHTETPAIOB. BhIUnciIeHHE HEOPEAeIEHHOTO
UHTErpaia. BeruucneHne HeonpeaenéHHOro HHTErpaia OT ApOoOHO-PAlMOHANBHON (DYHKINH, Me-
TOJIOM PA3JI0’KEHUs Ha IIpocTeine 1pooHu.

Tema 6. OnpenesiéHHbINA HHTETPAJ
IIpakTnyeckoe 3ansTue 9. Bruncienue onpeaenéHHOro HHTETpaja 1no Gopmysam 3aMeHbl
nepeMeHHO. Beruncnenue onpeaenéHHOro HHTErpaia 1no Gopmyiie HHTErpupOBaHUS 110 YaCTSAM.
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Tema 7. AuddepeHunanbHble ypaBHEHUA

IIpakTnyeckoe 3ansaTue 10. arerpupoBanue auddepeHnnanbHbIX ypaBHEHUH METOIOM pas3-
JIEJICHUS TIEPEMEHHBIX.

IIpakTnyeckoe 3ansaTue 11. Pemenne oqHOpOIHBIX TU(PepeHIINATBHBIX YPABHEHUH METOIOM
3aMEeHbI IepeMeHHOM. IHTerpupoBanue JUHEHHBIX YpaBHEHUN. PernieHne ypaBHEHUH BBICIINX
MOPSIKOB METOJaMH IIOHMKEHMSI TTOPSIIKA.

IIpakTuyeckoe 3ansaTue 12. Pemenue JIOJ[Y yepe3 xapakrepuctuueckoe ypaBHeHue. Pemenue
JIHJ1Y ¢ nocTossHHBIMU K03 (DUITMEHTaMU METOIOM OI00DA.

3 | pacuerHO-Tpaduueckas padora:
PI'P B nepBom cemectpe o temam Ne 2 — 4; PI'P Bo BTopom cemecTpe 1o Temam Ne 5 — 8.

4 | CamocTosiTenpHas paboTa CTYJCHTOB:

Tema 1. ®yHKINH HECKOJIBKUX MEePEeMEHHBIX

1.1 Obnacte omnpeneneHusi, 006JacTh 3HAYCHUH, MTPEIe M HEMPEPHIBHOCTh (PYHKIIUU HECKOIBKUX
nepeMeHHbIX. CBOWCTBA HENIPEPBIBHBIX QyHKLUH. TeopeMa 0 HenmpepbIBHOCTH JU(hepeHuupye-
Mot pyukmu. Heo6xoammoe u 1ocTatodHoe yeinosue qudGepeHIpyeMOCTH.

1.2 IlpousBoHas caoXHOM QyHKLIMHU. TeopemMa 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BO/I-
HeIX. J{uddepennmans Beicimx nopsakoB. @opmyna Teinopa.

1.3 Heo6xoumoe 1 1ocTaTOYHOE YCIIOBHE SKCTpeMyMa. MccnenoBanne pyHKIMU HECKOJIBKUX
MEPEMEHHBIX Ha IKCTPEMYM.

Tema 2. KpaTHble HHTerpaJibl

2.1 JIBoiiHbIEe MHTETPAJIbl, UX TEOMETPUUECKUI CMBICIT U CBOMcTBaA. Teopema 0 CBEZICeHUN ABOM-
HOT'O MHTErpaja K MOBTOPHOMY JUIsl KPUBOJIMHEWHOM 00s1acTH.

2.2 3aMeHa NepeMeHHBIX B JBOMHOM MHTerpajie. SIkoonaH npeoOpa3oBaHus CUCTEMbI KOOPAH-
HaT. ['eoMeTpruueckre U puznyecKkue NpUI0KEHHs IBONHBIX UHTETPAJIOB.

2.3 TpoiiHble HHTETpaJbl, UX BBIYMCICHUE. ['eomeTpuueckre 1 (pu3nueckue NpuiaoKeHus Tpoi-
HBIX UHTETPAIOB.

2.4 3aMeHa NepeMeHHBIX B TPOMHOM HHTerpane. Llunuaapuueckue u cepuieckne KOopanHaThI

xoMmOuHarmii: div rota , rot grad U, div grad U

Tema 3. Psaabl

3.1 Yucnosoii psaa. CxoauMocTs reomerpuueckoro psijia. Heo0XoauMeblii mpu3HaK CXOIUMOCTH.
["apmonnueckuit psia. Teopembl ClI0KEHUSI, BHIUUTAHUS, YMHOKEHUSI HAa YUCIIO JUIS YUCIIOBBIX
psnoB. [IpusHaku cpaBHenusi, Komm u Jlanam6epa 1t 4ncinoBbIX psaoB. MHTerpanbHbIi mpu-
3HAK CXOJMMOCTH. 3HaKOUepeayIomuecs psabl, nmpusHak Jleitoaumna. Jloctatounoe ycinosue ao-
COJIFOTHOM CXOAUMOCTH.

3.2 ®dynkumonansHbIe psabl. [IpusHak Beiiepmtpacca. TeopeMbl 0 HETPEPBIBHOCTH CYMMBI,
MOWIEHHOM MHTErpupoBaHuH, AU depeHnupoBaHin (yHKIMOHATBHOTO psifa. CTeneHHo! psl.
Teopembl AGensi U 0 CyIIeCTBOBAaHUH PaJyca CXOAUMOCTH JIJIsl CTETIEHHOTO psAaa. OCHOBHBIE
CBOICTBA CTENEHHBIX PSAJIOB.

Tema 4. Teopusi pyHKUHUIT KOMIIIEKCHOTO TePeMEHHOrO0.

4.1 KoMIUTeKCHBIE YHCITa U ACHCTBHS HaJl HUMH. DYHKITUN KOMILIEKCHOTO IMIEPEMEHHOTO U UX
OCHOBHBIE CBOMCTBA

4.2. ITpenen u HEMPEPHIBHOCTH (DYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

4.3. TuddepeHmmpyeMocTs U aHATUTHYHOCTh. Y ciioBus Kommu-Pumana.

4.4, NnrerpupoBanue OKII. Teopema Komm 17151 01HOCBSI3HON M MHOTOCBSI3HOM oOacTu. MHTe-
rpanbHas ¢popmyrna Komm.

[TonroroBka K MPakTUYECKUM 3aHATHUSIM.
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Texkymuii KOHTPOJb: YCTHBIA OIPOC IPU MPOBEACHUN NPAKTUYECKUX 3aHATHH, pelICHUE 3a/1ad OKOJIO
JIOCKH, IPOBEJICHUE CAaMOCTOSTENbHBIX padoT 1o Temam NelNe 1 - 7.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIOIb3yEeMbIE MPU PeaTu3allii Pa3INYHbIX BUA0B yueOHOU
3aHSATUN 1O TMCUUILIINHE

No | Buasl y4eOHBIX 3aHATHIA OO6pa3oBaTeabHbIC TEXHOJIOTHU
/1
1 Jlekuun Kitaccuueckast (TpaguiimonHas, ”HGOPMAIIMOHHAS ) TSKITHS

WNuTtepakTuBHas AeKUUs (JICKUUSI-BU3YyaTHU3ALINS)
NHauBuyanbHbIE U TPYIITOBBIC KOHCYJIBTAIUH 10 TUCITUTUIHHE

2 [TpakTHueckue 3aHATUS TexHomnorust 00y4eHus: Ha OCHOBE PELICHUs 33a]1a4 U BHIIIOJIHEHUS
yIpaKHEHUN

TexHosorus pa3BUTHs KPUTHUECKOIO MBIIUIEHUS: METOJ KOH-
TPOJIBHBIX BOIIPOCOB

3 | CamocrosTenbHas padora HNHpopMallnOHHO-KOMMYHUKALMOHHBIE TEXHOJOIMM (OCTYyH K
ctyaeHToB (BHeaynuTopHas) | OUOC ¢ummana, k ObC dunmana, noctyn Kk MHPOPMAIMOHHO-
METOAMYECKHM MaTepHualiaM 110 TUCLHUIIINHE)

4 KonTpons (mpomexyrounass | TexHomorus ycTHOro ornpoca
aTTecTalus: 3a4eT WU K- TexXHOoJIOrHs MMCBMEHHOTO0 KOHTPOJIS, B TOM YHCJIE TECTUPOBAHUE
3aMEeH)

6. OHEHOYHBIE MATEPHAJIbI V1A TEKYHIET'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUU - 1151 OHEHKU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K mpomexxyTo4yHOW aTTecTaluu CTYJEHTOB MO JUCIUIUIMHE MOTYT MPUBJIEKATHCS MPEACTABUTENN
paboToaaTeneid, MpenoaBaTeNd MOCISAYIOMNX JUCITUTUIHH, 3aBEAyIONTHe Kadeapamu.

OlLieHKa KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIIOYAET KaK TEKYUIUH KOHTPOJb yCIEBAEMOCTH, TaK
Y TIPOMEKYTOYHYIO aTTECTAIUIO.

K HpOMe)I(YTOqHOﬁ arTeCTalli CTYACHTOB IO JUCHUIITIMHE MOT'YT IIPUBJICKATBCA MMPEACTABUTCIIN
pa60T0ﬂaTeHefI, npenoaaBaTeyid MOCICAYOINX JUCHUIIIINH, 3aBCAYOIINC Ka(beﬂpaMI/I.

OHeHKa KadyeCTBa OCBOCHHUA AUCHHUIIIIMHBI BKIIFOYACT KakK TCKYH_[I/II\/'I KOHTPOJIb YCII€EBACMOCTH, TaK
1 NPpOMCIKYTOUYHYIO aTTCCTAIUIO.

OneHo4HBIE CPeICTBA NPOMEKYTOYHOM aTTECTALMU:

DK3aMeHaIMOHHas nporpamma | Kypca JUCUUIUIMHBL Beiciias MatemaTuka
1. Tlonstue dpynkuuu. [Ipenen GpyHkmu B ToUuke, Ha OECKOHEYHOCTH M O€CKOHEUHBIE Tpeieibl. Teope-
MBI: 00 OrpaHUYEHHOCTH (YHKIIMK UMEIOIIEH Mpesien, o epexoie K npeeny B HepaBeHCTBe, O Ipe-
JeJie IPOMEKYTOYHON (PYHKIINH.
2. beckoneuno maineie (6/m) u 6eckoneuno Oomnbiuue (6/6) pynkuuu. Mx coiicta. Teopema, ycraHas-
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JIMBAIOIIAs CBSA3h MEXIY QYHKIMEH, €€ peaeoM u 0/M.

3. Cpasuenue 6/m. Kpurepuii sxkBuBasnieHTHOCTH 6/M. Teopema o 3aMeHe SKBUBAJICHTHBIX O/M B mpejie-
nax.

4. HenpepsiBHOCTh (yHKIMU. OTHOCTOPOHHSS HETIPEPHIBHOCTH. HempephIBHOCTH CYMMBI, IIPOU3BEIE-
HUS1, YaCTHOTO U clI0XHOU (pyHKIMU. Touku paspeiBa PyHKIMU U UX KJIacCUPUKALIUA.

5. CaoiicTBa HenmpepbIBHBIX (PyHKIUI. TeopeMbl: 0 HyJle HEIPEPHIBHOM Ha OTpe3Ke (PyHKIUH, O MPO-
MEXYTOUYHOM 3HAUEHHUU HEMPEPHIBHON (QYHKIMH, 00 OTpaHUYEHHOCTH HEMPEPHIBHON Ha OTpE3Ke
GbyHKIHN.

6. Ilonstue mpousBoaHO. Ee reomerpudeckuii u Mexanudeckuii cMbici. [IpaBuna quddepenunpona-
Hus. JluddepeHumrpoBanue cI0xKHON 1 00paTHON (HYHKIIHH.

7. llonsarue nuddepenunana. Kpurepuii nuddepenuupyemoctu. CBsS3b MeXAy HENPEPHIBHOCTHIO U
nuddepeHIMpyeMocThio. ['eomerpudeckuii cMbich auddepennuana. [Ipumenenne muddepenmnmana
B MIPUOJIMKEHHBIX BHIYHUCICHUSIX.

8. HuBapuantHOCTh hopmyssl mis auddepennnana. Juddepennuporanve GyHKIMA 3aJaHHBIX HESB-
HO U B IapamMeTpuieckon hopme.

9. IIpomsBoansie u auddepeHuansl Beicmmx nopsakoB. @opmyna JleiiOHuma.

10. Teopemsl o cpearem. (Pomst, Komm, Jlarpanika)

11. ®opmyina Teitnopa. PasnoskeHre HEKOTOPBIX dJIEMEHTAPHBIX QYHKIH# Mo hopmyite Makiopena. (e,
cos(x), sin(x), (1+x)%, In(1+x)) [IpumeHeHue B IPUOIMIKCHHBIX BHIYMCICHUSIX.

12. TIpusHaku MOCTOSHCTBA U MOHOTOHHOCTH (pyHKIMU. JIoKanbHBIN 3KCTpeMyM QyHkimu. HeoOxonu-
MbI€ U JOCTAaTOYHBIE YCIOBUS dKCTpeMyMa. HarmpaBiieHre BbITYKJIOCTH U TOUKHU Ieperuda rpaduxa
(GbyHKIMU. ACUMOTOTHI.

13. Tlonsatue nmepBooOpa3Hoii. OCHOBHBIE CBOMCTBA HEONPEACICHHOTO HHTETpaia. MEeTOAbI BRIYUCICHHS
HEOIpeIeIEHHBIX HHTETPAJIoB (3aMeHa epPEMEHHOI, M0 YacTsaM).

14. WuTerpupoBaHue panMoHAIBHBIX qpobeii. IHTerprupoBaHne HppallMmOHAIBHBIX M TPAHCIEHACHTHBIX
GbyHKIUH.

15. OcHoBHBIE CBOMCTBA OmpeerneHHoro naTerpaia. OneHKU HHTETPAJIOB.

16. 3amena nepeMeHHOM B ompeieieHHOM HHTerpane. dopMyiia MHTErpUPOBAHUS MO YACTSAM B OIpeie-
JIEHHOM HHTETpaJie.

17. Wnterpan ¢ nepeMeHHbIM BepXHUM npenenom. Popmyna Herotona-Jleitbnuna.

18. IIpumeHeHHE OTpeIeIEeHHOT0 HHTETpaia K BEIYUCIICHHIO TUIOMIA eH, UTMH IyT, 00hEMOB TEIL.

Bormpocs! k 3a4ety 3a 2-0i ceMecTp 0 IUCUMIUIMHE Bricias MaTeMartunka.
1. OcHoBHBIE TOHATHUS TeOpUH TU(PepeHIMATbHBIX ypaBHeHUN. Teopema o CylecTBOBaHUH U €IUH-
CTBEHHOCTH pereHus 3aaauu Komu 1ia quddepeHnnanbHoro ypaBHEHHs pa3peiieHHOro OTHOCH-
TEJNBHO CTapUIe MPOU3BOIHOM.
VYpaBHeHUs ¢ pa3AeAOIUMUCS IEPEMEHHBIMU.
Onnoponusle U depeHnanbHble ypaBHEHHUS.
JIuneiinsle nuddepeHmanbHble ypaBHEHUS [IEPBOTO MOPSIIKA.
VYpaBHEHMSI BBICIIMX NOPSAAKOB, TOMYCKAIOIINE IOHWKEHUE MTOPSIIKA.
Jluneitnsle nuddepeHmanbHble YpaBHEHHSI BHICIIMX TOpsAAKOB. CyIlieCTBOBaHHE U CBOMCTBA pellie-
Huit JIOJY. Teopema o ctpyktype obuiero pemenus JIOY. Pemenue JIOY ¢ nocTossHHBIMU KO-
s¢dunreHTamu.
7. Teopema o ctpykType obuiero pemenus JIH/Y. Pemenue JIH/Y ¢ nocrostHEbIMU KO3 HLIHEHTA-
MU U CIICIHATILHON TIPABOM YaCThIO METOJIOM T0100pa.
Pewmenne JIHAY meTonom Bapuanuu IpOU3BOJIbHBIX IIOCTOSHHBIX.
9. OOGnacth onpeaeneHus, 001acTh 3HAYCHUH, TIPEIET U HENPEPHIBHOCTH (DYHKIIMA HECKOJIBKUX TIepe-
MeHHBIX. Teopema o pasinoxeHnn GyHKIUU UMeroliel npezen. CBOWCTBa HEMPEPHIBHBIX (PYHKLINH.
10. Teopema o HenpepriBHOCTH auddepeHimpyemont Gpynkmuu. Heo6xoamMoe 1 10CTaTOYHOE YCIIOBHE
middepentmpyemoctu. Juddepennnan GyHKIUN U €ro reOMETPUIECKUN CMBICI, TPUMEHEHUE K

S
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14.
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20.
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14.

15.

16.
17.
18.
19.
20.

21.
22,

23.
24,

0.
1.
12.

13.

o
h.

MPUOIMKEHHBIM BBIYMCICHUSAM. Y paBHEHUE KacaTeJIbHOM IIIOCKOCTH U HOPMAJIU K MTOBEPXHOCTH.
[TpousBoaHas cinoxHoi GyHKIMH. Teopema 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BOJIHBIX.
Huddepennmans Beicmux nopsakos. @opmyna Teitnopa.

besycnoBHbIi 3kcTpeMyM (QyHKIIMN MHOTHX niepeMeHHbIX. T. Beiepmrpacca. Heo6xoaumoe ycio-
BHE dKCcTpeMmyMa. JloctatouHoe ycioBue cTpororo 3kcrpemyma. Kpurepuii CunbecTtpa. Y CIOBHBII
aKcTpeMyM. MeTton MHOkUTENnen Jlarpanxka.

JIBOIHBIE MHTETPaJIbl, UX FTEOMETPUUECKHI CMBICT U CBOMCTBA. TeopeMa 0 CBE€ICHUU ABOMHOIO UHTE-
rpajia K HOBTOPHOMY JUIsl KpUBOJIMHEWHO 001aCTH.

3aMeHa MepeMeHHbIX B IBOMHOM UHTerpaie. [ 'eomerpuueckue u pu3nueckrue NpuioKeHus ABOMHBIX
UHTETPaIoB.

TpoliHble UHTETrpasbl, UX BbIUKCIECHUE. 3aMEHA IEPEMEHHBIX B TPOMHOM uHTerpaie. Llununapuue-
CKHe U chepudecKue KOOpauHaThl. [ eoMeTpuueckne U GU3NIeCKUe MPUIIOKCHHS TPOUHBIX HHTETPa-
JIOB.

KpuBonunelinplil uarerpan. OnpeneneHre i OCHOBHBIE TOHATHS.

Briuucnenue KpuBOIMHENHBIX UHTETPAJIOB MEPBOTO POAA.

BrrunciieHus KpUBOJIMHENHBIX UHTETPAJIOB BTOPOTO POJIA.

CBs13b MEXly KPUBOJIMHEHHBIMY UHTETPAaMH IEPBOTO U BTOPOro poja. CBoKCTBa KPUBOJIMHENHBIX
UHTETpaioB.

®opmyna ['punHa. YcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTErpajia OT MIyTH UHTETPUPOBAHUS.

DK3aMeHallMOHHas Iporpamma 2 Kypca JUCUUIUIMHBL Beiciias MatemaTuka
[ToBepxHOCTHBIE HHTErPaJIbl HEPBOIO POJA, UX BBIYUCIIECHUE.
IToBEpXHOCTHBIE HHTErPajIbl BTOPOTO POJA, UX BHIYUCIICHHE.
CBs13b MEX/ly TOBEPXHOCTHBIMU UHTETpajlaMU MIEPBOTO U BTOPOTO POJa.
®opmyna OcTporpaackoro.
®opmyna Crokca.
IIpon3BoHas IO HAIPABIIECHUIO.
I'panueHT, ero cBOMCTBA U MPUIIOKEHHUS.
ITonstre noss. CBolicTBa NOTEHIIMAIBHOIO TOJIS.
[ToToK, €ero npuIIoKeHusl.
JluBupreHnys, ee NpuiIoKeHUs U cBoicTa. lloHATHE CONEeHONIANBHOTO TOJIS.
Hupkynanus, ee NpuIoKeHHs.
Potop, ero npunoxenus.

Omneparopsl 'amunsrona u Jlamaca. CoiicTBa mapabix komOunanuii: div rot@ | rot grad U, div grad
u.

Yucnooii psa. CxonuMocTh reoMeTpuueckoro psna. Heooxoaumslii npusHak cxoaumoctu. ['apmo-
HUYECKUM PsIL.

Teopemsl ciiokeHUsI, BHIYMUTAHUS, YMHOKEHHS Ha YUCIIO JUIsSl YUCIIOBBIX psiioB. TeopeMa o cxoaumo-
CTH YUCJIOBOTO PsAZia C OTOPOIIEHHBIM WJIH MPUITUCAHHBIM KOHEUHBIM YHCIIOM TEPBHIX YJICHOB.
[Ipu3Haky cpaBHEHHUS ISl YUCIOBBIX PSIIOB.

[Mpuznaku Ko u lanam6Gepa asist 94MCIOBBIX PSAIOB.

3Hakovepemyronmecs psaasl, mpusHak JleiOuuia. JloctatouHoe ycinoBre abCOMIOTHON CXOAMMOCTH.
OyukuuoHanbHele psaael. [Ipusnak Beliepmrpacca.

Teopema AGens. CyniecTBOBaHUE paiiyca CXOAUMOCTH JIJIs CTEIIeHHOTo psifa. Haxoxaenune paauy-
ca CXOJIMMOCTH.

OcHoOBHbIE CBOWCTBA CTENEHHBIX PAJOB (CXOANUMOCTh, HEIPEPHIBHOCTh CYMMBbI, IOYWIEHHOE HHTETPH-
poBanue u audQepeHIrpoBaHue).

Teopema o paznoxenuu GyHKIuM B psin Tewmopa.

Pasznoxxenwue Sin(x), cos(x), €%, In(1+x), (1+x)* B pstx MakiopeHa.

[IpumeHeHne CTENeHHBIX PSAAOB K MPUOINKEHHBIM BBIYUCICHUSM.
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25.
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28.
29.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
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KommiekcHble uncna u 1elcTBUs HaJl HUMH, UX T€OMETPUUYECKOE TOJIKOBAHHE.
@OyHKIUN KOMIUIEKCHOTO TiepeMeHHOoro. [Ipenen u HenpepbIBHOCTh (DyHKIIMH KOMILIEKCHOTO Tepe-
MEHHOT0.

HuddepenunpoBanue n uarerpupoBanue OKII.

Ananmutnyeckne OKII u ux cBsI3b ¢ rapMOHUYECKUMH (QyHKIIUSIMH.

Teopema Kommu.

Huterpanbras popmyna Komm.

Nurerpain tuna Kommn.

CreneHHbIE psi/ibl B KOMIUIEKCHOM 001acTy.

Pap Teinopa.

Psn Jlopana.

Oco0ble TOUKH U UX KITaCCUPUKAIHSL.

Brruets! u ux Beruncienue. Teopema Ko o Beiuerax.

[IpuMeHeHne BBIYETOB M BBIUKUCICHUE HHTETPAJIOB.

[IpeobpazoBanue Jlamnaca u ero cBoiCTBa.

Teopembl €AMHCTBEHHOCTH, 110100UsI, TMHEMHOCTH, CMEIIEHUS H300PaKEHUS.

TurnoBsle 3K3aMeHalIMOHHBIE 3aa4u 110 TeMe «IIpenenbn
jim Yn+3-Vn" -3
1) "ot 4 —4nt 41
jim X =3%=2
2) x>-1(x* = x—2)*
lim In(5-2x) .
3) *~24/10-3x - 2
tgx—tg2

lim ————.
4) x - 2sinln(x—l)

lim (2 _ 3arCtg2&)2/Sinx'
5) X —>0

. [sin xij_s)
lim| — .
6) x =3 sIin3

lim Yx/9 -1/3 .
7) x>13 13+ x —~/2x

TumoBkle 3aga4u M0 TEME ((KpHBOJIHHCfIHLIC 1 NIOBCPXHOCTHBIC I/IHTCFpaJ'IBI.TCOpI/IH IIOJISA»

{x = 2acost —acos 2t
1) Haittu ninHy Kapauouast y =2asint—asin 2t
ﬂ (6x + 4y + 32)ds

2) * , TIe S — 4acTh MOBEPXHOCTH X T 2y+32=6

paCHOHO)KCHHOﬁ B IICPBOM OK-

TaHTC.

2x2

3) CocTaBuUTh YpaBHEHHE KacaTEIbHOM IIIOCKOCTH M HOPMaJIH K TOBEPXHOCTH

—3y’ +4z2° +xy-7y—-4=0 _ . M(211)
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4) Haiiti HOTOK OIS F=(2x+1) —2x) +3zk
X=Y y=2X X+y+z-6=0 z=0

Yyepe3 3aMKHYTYIO IIOBEPXHOCTh, 00pa30BaHHYIO

IIJIOCKOCTAMU
B HaIIpaBJICHUH U3HYTPH.

TunoBele 3amauu Bo 3-eMm cemecTpe 1o Teme «Psabi»

HccnenoBath Ha CXOOUMOCTD:
o 1’15 o 111( Il)
S S g

1) n=l2 +3 )

Haiitu o0nacTh CXOIUMOCTH:
> a1

(x —2)" sin — Z
3) z n’ |2
Paznoxute GyHKIHIO B psm MaxkmopeHa, yka3aB HHTEPBAI CXOIUMOCTH
5) f(x)=In(1-x%)

Tunosele 3x3aMeHaMoHHbIe 3aaauld o TeMe TOKII:

2-7<2
1. M306pa3uth 001acTh 331aHHYI0 HEpaBeHCcTBaMuU: | Re z <1

lez>-1

4i
2. IlpencraBuTh 4nCIO (_ 1) B asireOpandeckoit popme.
3. BbruncauTs UHTErpaji OT GYHKIIMH KOMIIJIEKCHOTO MEPEMEHHOI0 MO JaHHOW KPUBOI:

Z|-Zdz
!H L:ﬂz|=4, Rezzo}
, TIe
4. 1ns naHHOW (YyHKIMU HAWTU U30JIMPOBAHHBIE 0COOBIE TOUKH U ONPEAETUTh UX THIIL:
(2 )_22—5|n22
?(22 +1)

2
5. BeraucanTs mHTErpa: I Z-cos—-dz
>
2

HpI/IMepLI BOITPOCOB K MMPAKTUYCCKHUM 3aHATUAM

1 2
1.Teopema ®depma 1.Teopema Pomst
2.0mpeneneHue Npou3BoAHON QyHKIMM B 2.0npeneneHue U reOMETPUYECKU CMBICIT
TOYKE , HA MHTEpBaje muddepernmana QpyHKIUU B TOUKE
3.BriBectu popmyity IpoU3BOIHON ISt 3.BriBectu popmyity IpoU3BOIHON ISt
byHKIII byHKIIN

y=a" y = log, x

3 4

1.Teopema Kommn 1.IIpaBuno Jlonurans
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CMOJIEHCKUA
( ounnan
vV3n_

. &
lim, .

2. Teopema o IeMCTBUSIX HaJ MPOU3BOIHBIMU
3.BeiBecTu opMyIry MPOU3BOAHON IS
byHKIIHI

a

y =X

5

1.Kputepwii nuddepernupyeMocta GyHKIHHA

2.11pon3BOIHBIE BBICIIMX TOPSIKOB,(-J1a
JletiOuuIta
3.BeiBecTu opMyITy MPOU3BOAHON IS

byHKIUN
y =CO0S X

7
1.Jlorapudmudeckoe nuddepeHmpoBanme
2.IIpon3BoiHbIC TApaMETPUICCKU 3aJJaHHBIX
-1t

3.BeiBectu opMyity IpOU3BOTHON ISt

byHKITUN
y = arctgx

IIpumep TectoB

- 14+ Lo .
1. 111nx_.m{_l+9x} paBeH:

1) e
2) e’
3) w
1
4) o5
ﬁ paBeH:

1) %o
) 9

) 2
3) 0
4) @

x—6
o limy e —— :
3 x=6 ;5 PaBeH

1)

iy
o8]

2) co

2. JIuddepennupyemMocts GYHKIIMH B TOUKE
3BriBecTr (hopMyITy IPOU3BOIHON ISt

byHKIIHI
y = sinXx

6
1.IIponsBoaHast cOKHOU (DYHKITIH
2. luddepeHnnansl BBICIIAX MOPSIKOB
3.BeiBecTu opMysy MPOU3BOIHON ISt

byHKIIUN
y = arcsin x

8
1.MuBapuanTHOCTH quddepennnana 1 mo-
psaka
2.Teopema 0 IpoOU3BOIHOM 00paTHOM (HYHK-
LUH.
3.BeiBecTu popMyily IpOU3BOAHON IS

byHKIIUN
y = ctgx
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3) 12

4) 0

. S

lim,. . —o. DAaBeH:
1) %e

1

2 -

) 9

3) 1

4) 9

[MpousBoanas GpyHKIMU v = (x°+ x)In x paBHa:

1) y=(2x+1)lnx+x+1
2x+1
2) vy =
x
3) y=(2x+1)Inx

1
4) y=2x+-
x

Ecmu v(x) = 7e* 4+ 3x + 20, To y(0) paBHa:

1) 7
2) 10
3) 30
4) 3

1 .
Jns pyHKIuuM y = Exa + 4x* — 7 TOUKa MUHMUMYyMa X g IPUHUMAET 3HaYCHHUE:

1) 8
2) -8
3 7
4 0

Bropas npoussoanas ¥ (x) ynxuum v = 3 + 2x — 3x2 umeer Bu:

1) y'=2-3x
2) y'=-3x
3y y'=-6

4) y'=-3

VYkakuTe HHTEPBaJ, Ha KOTOpoM rpaduk GyHkmun v = 3x? — x Oyzaer

BBITYKJIBIM BHU3:

Bapuants! oTBeTa:

1)  (0;+ee)

15
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2)  (18;+c0)
3) (—w;18)
4)  (—=;0)

10. Heonpenenenusiii unterpan [ (x% — 9)dx pasen:

6
1) e
2) S5x*4+C
6
3) E—9x+£'

4) 5x*—-9x+C

T

11. OmnpeneneHHbI UHTETpAI f:: 10 cosxdx paBeH:

-]

1) -5
2) 5

3 20
4 10

12. TTnommaae Gurypsl, orpaHU4YeHHOM rpadukamMu QyHKIMHA v = 4 —x uy =0

paBHa:
16
3
64
2) 3
]
3 3
32
49 3

13. CxopocTh KaTepa, ABIKYILErocs MPsIMOJIMHEIHO, H3MEHSETCS 110 3aKOHY:
v(t) = 6t% —3t+ 1.
1) VYckopeHne B MOMEHT BpeMeHH t=4¢ OyeT paBHO:

1) 45 mlc*
2) 85 mlc?
3) 7 mlc?
4) 9 mlc?

2) IlyTb, npoiiZIcHHBIN KaTepoM 3a 4 C OT Havaja JIBMKCHHUS PABCH:

1) 85 m
16
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2) 108 m
3) 45 m
4) 100 m
14. Ecniu ¢yskmus v = Ce® — 1 apnaerca penieHueM AU depeHINaTbHOTO ypaBHEHUS y=2e* 10 C
paBHoO:
1) 1
2) 4
1
3) 5
4) 2
15. luddepenunansuoe ypaBHeHHE m;}_ dx = (6x + 1)dy B pe3yibTare pa3aeicHUs IEPEMEHHBIX CBOIUT-

CiA K BUAY:

1)
2)
3)

4)

dx
— = (6x + 1)dy

COS~Y

dx = (6x + 1)cos*ydy

dx = (6y+ 1)dy

cosiy
dx
6x+1

=cos“ydy

16. O6umm perrenreM qudepeHIaTbHOTO ypaBHeHus y* — 5y + 6y = 0 sBisercs

byHKIMS:

1)

y=Ce®® + Ce™

2)

y=Ce ¥4 (g™

3)

y=Ce¥* +Ce” ™

4)

y=Ce ¥+ Ce™

17. YcTaHOBUTE COOTBETCTBHE MCXKOY O6I]_[I/IMI/I YICHAMU pAOOB U UX YCTBEPTHIMU YJICHAMMU:

A)a, =n(n+1);
B)a, =(n+4)(n—2);

1)
2)
3)
4)

B) ﬂ-”
D) a,
18
2
16
20

.

=3(n+ 2);

nt4

n

18. OTHOCHUTEIBHO CXOAUMOCTH PAoB 1) Xnmy 4*(2 —n) u 2) 3=, 4" MOXHO c/eIaTh BHIBOI:

1)

JTaHHBIE PSAJIBI CXOIATCS

17
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2)  JaHHbBIC PSIBI PACXOIATCS
3)  psan 1) cxoautes, psia 2) pacXOJUTCs
4)  psan 1) pacxogutces, psa 2) CXOAUTCS

Han psn Y2, 2n®. Haiigute Ss.
Bapuants! oTBeTa:

9
1 —
) 2
2) 18
3) 28
27
4 -
) 2

OueHouHble CpeacTBa TEKYLIEro KOHTPOJIA YCIIEBACMOCTH

[Tpumep THIIOBBIX 3a7aHuy K 3amute PI'P:

CMOnIEHCKNIA
( DUITNATT

‘M3

o
h.

7

HcxonHble AaHHbBIE AJ1S1 BBIMOJIHEHHS pacyeTHO-Tpaduueckor paboThl CTYJIEHT JOJDKEH B3SITh U3
MIPUBOJIMMBIX YCIIOBUH U TaOIUI[ B CTPOTOM COOTBETCTBHM CO CBOMM YyueOHBIM mmudpom. s 3Toro
HEOOXOIMMO B3ATh TPHU TOCIIEeTHUE U(PHI CBOCH 3a4eTHOM KHUXKKH, a 3aTeM MoJ HudpamMu MOM1UcaTh

nepBbie Tpu OyKBBI pycckoro andasurta: a, 0, 6 .
Hanpumep, npu mumdpe 80001127 310 OyaeT BbIIIAAETh TaK:
127

abe

Torpaa uncna Hax OykBaMu a 6 6 yKaxkyT HoMmep mudpa. VX u ciexyer Ucrnonb30BaTh IPU BBIIOJ-

HEHHUHU 3aJIaHUH.

DyHKIUK MHOTUX NEPEMEHHBIX
1. HaiiT 4acTHBIE TIPOU3BO/IHEIE TIEPBOTO TIOpsIKa: Z = (a+a+1)xSN(E+2Y),
2. Haiitu df, ecru f = [(6+1) + (a+6+1)x].

3. Haiitu nonueiii auddepennunan pyskimu: Z = In (ax +4/6x° +6y° )

4. Haiitn j—z, ecrm Z = Sin(3U + 2v — 4w), a U = 2ax3; v = 26X W = X°,
X

5. Haittu Z—Z u 2—2 ec z = In(U? + v2), a u = xcos(ay); v = 6ysin(ex).
X y

o° f o° f
U

oxoy  oyox

6. Haiiti 06e cMeniaHHble YacTHbIE TPOU3BOIHBIE

, ECITH

a+l
f = arctg y :
a-6-6+(a+6+86)Xx

cos(X-y)
a-6-6-x—(a+6+8)y
8. MccnenoBarh Ha 3KCTpeMYM (PYHKITHIO
2= (@3+1)x3 + (36%+6°+1)x)* — 15ax — 12(6+1)y + ¢

7. Haiit d °f , ecomu f =

B ¢unmane ucnonedyercs cuctemMa ¢ TPaJUIMOHHOM HIKAION oneHOK — "oTimyHo", "Xoporo",

18
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"yIOBJIETBOPUTEILHO", "HEYIOBICTBOPUTEILHO", "3auTeHO0", "HEe 3auTeHO" (manee - MATHOAUIbHAS CH-

cTemMa).

dopma MPOMEKYTOUHOM ATTECTALUH O HACTOSIIEN JUCUUILUIMHE — IK3aMEH.

[TpuMeHsieMble KPUTEPUU OIEHUBAHUS O TUCHUILUIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nuceMoM HITY MDU ot 14 mast 2012 roma Ne 1-23):

Ouenka Kpurepuu onieHku pe3ynbTaToB
10 IUCLIH- o0y4eHus o TUCIUILINHE
TJIMHE

«oTnuHO»/ | BricTaBisercs oOyuaroniemycs, 0OHapYy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U

«3a4YTEHO NIyOOKOE 3HaHWE MAaTePUAIOB U3YUCHHON JUCIUTUINHBI, YMEHHUE CBOOOHO BBIIIOIHSITH

(oTimuHO)»/ | 3amaHUs, IPEIyCMOTPEHHbIE MPOrPaMMON, YCBOUBIINUNA OCHOBHYIO U 3HAKOMBIN C JO-

«3a4TEHO» MIOJIHUTEJIBHON JINTEPATypOli, pEKOMEH0BaHHOM paboyeil nporpaMMoi AUCLMITIUHBL
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUU, U3JI0KEHUU U UCIOJIb30BAHUU
MaTepUaIOB M3YYEHHOW IUCIMIUIMHBI, OC3ylMpPEYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
npockl Omiera, HO U Ha JIOTOJHUTENIbHBIE BOIPOCHI B paMKax pabodeil mporpaMmbl
JTUCHUTITMHBI, TPABUJILHO BBITIOJHUBIIEMY ITpakTU4YecKoe 3aaanue. OLeHKa Mo TUCIH-
IUTMHE BBICTABIIAIOTCS 00YYaromeMycsi ¢ y4€TOM pe3yIbTaTOB TEKYIIET0 KOHTPOJIS.
KomnieTeHmun, 3akperyiéHHbIE 3a TUCIUIUIMHON, C(hOPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOpoII0»/ BrictaBnsiercst o0ydaromemycs, 00OHapyKUBIIEMY MOJHOE 3HAHWE MaTepHalia U3y4yeH-

«3a4YTEHO HOM TUCHUIUIMHBI, YCIICIIHO BBINOIHSIOIIEMY NPEIyCMOTPEHHBIE 3a/1aHHs], YCBOUBILIE-

(xoporo)»/ My OCHOBHYIO JIUTEPATYpPY, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil JUCIUTUIIMHBL,

«3aYTEHO» MOKa3aBUIEMY CUCTEMATUYECKUN XapakTep 3HAHWM MO JUCHUILUIMHE, OTBETHBIIEMY Ha
BCE BOMPOCHI OWJIETA, MPABWJIHHO BBHITIOJHUBIINNA MPAKTHYECKOE 3aJlaHue, HO JIOMY-
CTHUBIIHIA TIPU 3TOM HEMPUHIUNHUATbHBIE OHOKH. OIeHKa MO JUCIUIUTUHE BBHICTABIIS-
I0TCsl 00y4armeMycs ¢ Y4ETOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
KomneTenmuu, 3akperui€éHHble 3a AUCHUIUTMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBII).

«ynoBneTBO- | BricTaBmsiercs oOydaromiemycs, 0OHapy>KUBIIIEMY 3HaHHUE MaTepuaia U3y4eHHOU Jauc-

pUTETBHOY/ [UITUHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIeH yueObl U MPEeaCcTOosIIIe padoTh

«3a4YTEHO 1o MPOQEeCCHH, CIPABISIONIEMYCSI C BBITIOJTHEHHEM 33/IaHUN, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | TUTEpaATypOH, PEKOMEHI0BAaHHOW pabodeil mporpaMMon AUCITUTIIINHBL, JOITYCTUBIIEMY

PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHUE BOMPOCHI W/UIU MPHU BHITIOJTHEHUH MPAKTHU-

«3aYTEHO» YECKHMX 3aJaHHi, HO 00JaJarIIeMy HEOOXOIWMBIMUA 3HAHUSAMH IS UX YCTPAHCHUS
MOJI PYKOBOJICTBOM TMperoaaBarens, 00 HEMPaBUILHO BHIOTHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHUIO TIPETIO/IaBaTes BHITIOJIHUBIIEMY IPYTHUE MPAKTHUESCKUE
3a/IaHMs U3 TOTO K€ pasjiena AUCIUIUIMHBL..
Kommerennum, 3akperi€éHabie 3a TUCIUTUTNHON, CPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIINY.

«HEeyOBJIe- BricTaBnsercs oOyuaromemycs, 00OHApyKUBIIEMY CEpbe3HbIC MPOOENbI B 3HAHUIX OC-

TBOPUTENb- HOBHOT'O Marepuaja HW3YyYE€HHON JIUCHUIUIMHBI, JONYCTUBLIEMY NPUHIIUIUAIbHBIC

HO»/ He 3a- OIIMOKY B BBHIIIOJIHEHUU 33/1aHUM, HE OTBETHUBILIEMY Ha BCE BOIPOCHI OHMIIeTa U JOMOJI-

YTEHO HUTEJIbHBIE BOIIPOCHI M HEMIPABUJILHO BBIMOJHUBIIEMY MPAKTHUYECKOE 3aJlaHue (Hempa-
BUJIBHOE BBIIIOJHEHUE TOJIBKO MPAKTUYECKOrO 33JaHUsl HE SABISIETCS OAHO3HAYHOU
MPUYMHON /17151 BHICTABJICHUSI OLICHKU «HEYIO0BIETBOPUTENILHOY). Kak mpaBuio, oleHka
«HEYIOBJIETBOPUTENHHO CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOJOJLKUTE 00yUe-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOTOTHUTEIBHBIX 3aHITHIA IO COOTBETCTBY-
foleil nucuuminae. OLeHKa Mo TMCHUIUIMHE BBICTABIAIOTCS 00yYaroeMycs ¢ y4éToM
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OrneHka Kputepun orieHKH pe3ysIbTaToB
0 JICIIHU- 00yueHHS 110 TUCIUTUTHHE
TUIMHE

pE3yJIbTaTOB TEKYILLETO KOHTPOJIS.
KomneTeHuu Ha ypoBHE «IIOPOTOBBI», 3aKPEIUIEHHbIE 32 JUCIUILIMHON, HEe cHOpMHU-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHoe 1 yueOHO-1200paTOpPHOE 000PyI0BaAHHE

YuebHas ayauropus A4 Ui NpoBeIeHUs 3aHATUH JIGKLIMOHHOTO TUIIA, OCHAIIEHHAs:
- CIELMAIU3UPOBAHHON Me0elbl0; JOCKOM ayJAUTOPHOH; JEMOHCTPALlMOHHBIM O00OpY/IOBAaHUEM:
HOYTOYKOM; CTallMOHAPHBIM IIPOEKTOPOM.

YueOHasi ayAUTOpUS AJIsl IPOBEICHUS 3aHATUII CEMUHAPCKOT0 THUIIA, TPYIIIOBBIX U UHIUBUIYAJb-
HBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJISI M TPOMEKYTOUHOM aTTeCTalliy, OCHAIIICHHAS:
- CIICUATU3UPOBAHHON MeOEeIbI0; TOCKOM ayAIUTOPHOIA.

JJiss caMOCTOSATENbHOM PabOThl OOYYAIOUIMXCS 10 JAMCHUIUIMHE HCIOJIB3YEeTCS MOMEHICHHUEe IS
CaMOCTOATENIHON PaboThl 00yUYarOIIMXCs, OCHAIIIEHHOE:

- CIIELMAIN3UPOBAHHONW MeOeNbIo; TOCKON ay/lIUTOPHOM; MepCOHATBHBIM KOMIIBIOTEpAMH C MOJ-
kioueHueM k cetu "Unurepuetr" u noctynom B SUOC dununana.

8. OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA JJI5 JINL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA U HHBAJINIOB

B Xo4¢e peaiM3dalv JUCHUTUIAHBI UCITIOJIB3YIOTCS CICAYIOMIUC JOIMOJHUTCIIbHBIC MCTOABI 06yqe—
HUA, TCKYIICTO KOHTPOJIA YCIIEBACMOCTH U HpOMC)KYTOHHOﬁ arTeCcTaluu o6yqa}0m1/1xc;1 B 3aBHCHMOCTH
OT UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEI:

IJIA CJIeNbIX U CJIa00BUASIIUX:

- TeKuu 0(hOPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO KOMIBIOTEpA
CO CHEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;

- MUCbMEHHBIC 3aJ]aHUS BBIMIOJIHSAIOTCS HA KOMITBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHrneM, WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsi MHIMBUYalbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mrokc;

- JIJIs1 BBITIOJTHCHUS 3a[aHHsI TIPU HEOOXOIMMOCTH MPEJIOCTABIISCTCS YBEIHMYUBAOIIIEE YCTPOMCTBO;
BO3MOXXHO TaKXe MCIOJIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIC 3aJITaHUs 0(POPMIIIIOTCS YBEITHUESHHBIM MIPU(TOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WIM BBHIMOJTHSIOTCS B MHCBMEHHON (opme Ha
KOMITBIOTEPE.

AJISl TIYXHX U ¢J1200CIbIIALHX:

- IeKUMU 0OQOPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA;

- MIICbMEHHBIE 3a/IaHUs BHITIOTHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- DK3aMeH U 3a4€T MPOBOASTCS B MUChbMEHHOU (opMe Ha KOMIBIOTEPE; BOZMOXKHO MPOBEACHHUE B
dbopMe TecTUpOBaHUS.

AJIS1 JIMIL ¢ HAPYIIEeHUsIMU ONIOPHO-ABUIATEJILHOTO anmnapara:
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- JIeKIMHU 0(OPMIISIIOTCS B BUIE€ 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEpA
CO CIEUUAITU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 33aJ]aHUS BBIIOJIHAIOTCS HA KOMIIbIOTEPE CO CHELHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrneucHUEM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBINOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- UCIIOJIb3Yy€eTCsl crenuanbHas yueOnas aynuropust ais i ¢ JIOB3 — ayn. 106 rimaBHoro yueOHo-
ro kopmyca no aapecy 214013, r. CmolieHCcK, DHepreTuueckuil np-a, 1.1, 371aHue SHepreTuueckoro uH-
ctutyTa (OCHOBHOM KOPITYC).

[Tpy HEOOXOAUMOCTH MpeTyCMaTPUBACTCS YBEIMUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEKYTOYHOW aTTecTalMu sl OOyYaroIIMXCsl YCTaHABIMBAETCA C
y4€TOM WX WHAMBHUIYAIBHBIX INCUXO(PH3MUECKUX ocoOeHHocTed. [IpomexyTouHas arrecTamus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[lpy mpoBeseHWW TPOLEAYPHl OLCHUBAHHUA PE3YJIBTaTOB OOyYEHUS MPEAyCMaTpUBACTCS
UCIONIb30BaHUE TEXHUUYECKHUX CPEACTB, HEOOXOAMMBIX B CBA3M C WHAMBHIYAJIbHBIMH OCOOEHHOCTSIMHU
oOyJarommxcsi. ITH CPEICTBA MOTYT OBITh IMPEIOCTABICHBI (DUIHAIOM, WA MOTYT HCIOJIB30BaThCS
COOCTBEHHbBIE TEXHUYECKUE CPEJICTBA.

[TpoBenenue mpouenypbl OLEHUBAHUS PE3YJIbTATOB OOYyYEHHs JIOIMYCKAETCS C UCIOJIb30BAaHUEM
JUCTAHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTUH.

ObecnieunBaeTcs A0CTYNl K HHPOPMALMOHHBIM U 0nduorpagpuyeckum pecypcam B cetu UH-
TepPHeT JJIsl KaXJ10ro odyyvaromerocs B popmax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0pPOBbS U BOC-
NpUATHS UH(DOPMALIUHU:

AJISL CJIeNbIX U CJIa00BUSIIINX

- B [Ie4aTHOM (hopMe YBETUYEHHBIM IIPUPTOM;

- B (hOpMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B (popme ayauodaiina.

Al TJIYXHX U ¢J1200CabIIIAIUX !

- B Ie4aTHou (opme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJ1s1 00y4aloIKUXCs ¢ HAPYIIEHUSIMU ONOPHO-IBUIaTeJIbHOIO annapara:

- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. YYEBHO-METOJNYECKOE U THOOPMAILIMOHHOE OBECIEYEHUE
JUCHUTINHBI

OcHoBHas JuTepartypa.

1. Tantmaxep, ®. P. Teopus marpuu: yue6Hoe nocodbue / @. P. 'anrmaxep. — 5-e uza. —
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