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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas mporpamma nucuuiuiMHbl (Moayisi) «OCHOBBI MaTeEMaTHMYECKOIO aHaluu3a u
nuHeiHoi anredpel. YacTh 1» cocraBiieHa B COOTBETCTBUU C (efiepaibHbIM TOCY1apCTBEHHBIM
00pa30oBaTeNbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHMs — OaKaJaBpuaT MO CHCIHATBLHOCTU
02.03.01 Marematnka ¥ KOMIIBIOTEpHBIE HaykH, Npoduiabr MaTemMaTHKa W HCKYCCTBEHHBIN
WHTEJUICKT, YTBEPKICHHBIM TMpHKa3oM MUHHUCTEPCTBAa HAyKM U BBICIIErO0 00pa3oBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

N3yuenne mucuurmuabl (Moayiis) «OCHOBBI MaTEMaTHYECKOrO aHalv3a M JIMHEHHOMN
anredpel. Yacth 1» sBIsSETCS OCHOBOW Al MHOTHX APYTUX MaTeMaTHUYECKUX AUCUUIUIMH U
HAyYHBIX HAMPABJICHWM, BKIOUYash (U3UKY, SKOHOMHUKY U WH)XXCHEpPHbIC Hayku. JlucuurminHa
pa3BUBAET AHAJUTHYECKOE U KPUTHUYECKOE MBIIIJICHHE, YTO SIBJSETCS Ba)KHBIM HABBIKOM IS
pEIIeHUs CIOXKHBIX 33/1a4 B pa3IMIHBIX cepax.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuuruimHa (MOAyJIb) BKIIFOUSHA YYEOHBIH IUIaH MO MpOrpaMMe MOATOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
Maremarnka n I/ICKYCCTBCHHI)If/i HHTCIIJICKT M BXOJUT B O6$I3aTeJII>Hy'IO JacTh bitoka 1, KakK
JHMCLUITIMHA 110 BEIOOPY.

Hucnunnuna (Moyiib) uzydaercs Ha 1 kypce B 1 cemectpe.

Heab wu3yyeHHs AMCHUILUIMHBI (MOAYJs): B (OPMHPOBAHWU TIIYOOKOTO MOHUMAHHS
IIPEJIENIOB, HENPEPBIBHOCTH, IPOM3BOAHBIX U UHTErPAJIOB, a TAKXKE UX IPUMEHEHUS B Pa3IMYHbIX
00JacTsSIX HayKH U TEXHUKHU.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHre TOHUMAaHHE TEPMUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCclieIoBaHUEM (YHKLUU Ha SKCTPEMYM U BBIIYKJIOCTb, IIOCTPOCHUE IPahUKOB QYHKIUHN U UX
AHaJIU3 C IOMOIIBIO IIPOU3BOIHOM;

— oOyuyeHHe HaBbIKaM BBIUMCICHHUS Tpelena IOCIeI0BaTeIbHOCTY U (QYHKIIHUH,
uccieoBaHus (PYHKIIMK Ha HEMIPEPBIBHOCTD U TU(PPepeHIINPYEeMOCTb;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAaHUIO (DYHKIMI M TNOCTpoeHue rpadpuk
byHkui, npumenenne Gopmynsl Telopa Kk HAX0XKACHUIO NIPEAETIOB U IPYTOe.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JI2KEH

3Hamp:

— ypaBHEHUS NPSIMBIX U IJIOCKOCTEH B pa3IMYHBIX (JOpMax, MOHATHE MTPOCKIIUU TOYKH Ha
NpsIMYIO0 M Ha IUIOCKOCTh. [IprMeHeHre MeTo/la HauMEHBIIUX KBaJgpaToB JJI alllpOKCUMalUU
byHkumii 1 006paboTku maHHbBIX. OmnpeneneHue Oa3uca, MOHATHE MpoeKuuu B R n, mpuHIMN
3aMEeHBI 0a3uca;

— YacTHBIC MPOU3BOAHbBIE, UX TEOMETPUUYECKUN CMBICI U CBSI3b C TPATUEHTOM (PYHKIIHH,
MeTOo/1a MHOXKHUTENeH Jlarpamka /st pemeHus 3a1a49 YCJIOBHONW ONTUMHU3AIINH;

— OCHOBHBIC ONEpaly  aireOpbl MaTPWIl; TOHATHE KBAAPATUYHOH  (OPMBIL;
OpPTOTrOHANIU3AIIUS CUCTEMBI BEKTOPOB;

— OCHOBHBIE METOJAbl HMHTETPUPOBAHUSA; CBOMCTBAa ONPEAEAEHHBIX HHTETPAJOB,
T€OMETPUUYECKUI CMBICIT ONTPEACIEHHOTO UHTETPaNa;

ymembw:

— BBINOJHATH OMNEPAallMd C BEKTOPAMH; ONPENENSTh JUHEHHBIE O0O0O0JIOYKH U
MOJMPOCTPAHCTBA, HAXOJUTh UX Pa3MEPHOCTh, PabOTaTh C THIEPIUIOCKOCTIMH; HaXOIUTh 0a3uc
¥ KOOPJIMHATHI BEKTOPOB B JTAHHOM 0a3MCe, BEIYUCIATH MPOSKIIMH BEKTOPOB, BHITIONHATH 3aMEHY
Oaswuca;
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— BBIYUCJIATH YACTHBIE TPOU3BOJHBIC (DYHKIUN HECKOJIBKHX MEPEMEHHBIX; HAXOIHUTh
KPUTHYECKHE TOYKA (YHKIHA HECKOJBKHX TMEPEMEHHBIX; MPUMEHITh METOJ, MHOXKHUTENEH
Jlarpanska 11 peleHus 3aJa4 yCIOBHOM ONTUMH3AIUY;

— BBINOJIHATH ONEpaIMy ¢ MaTPULAMU, BBIYHUCISATH MPOU3BOJHBIE MATPHIL, TPUMEHSThH
metoa ['pama-1lIMuara aJis mocTpoeHust OpToroHaIbHOro 0a3uca;

— TMPUMEHATh METOAbl HWHTEIPUPOBAHUS;, BBIYUCIATH OINPEACIEHHBICE WHTErPabl,
MPUMEHSTh UX JJIsl HAXOXKICHHUSI TIoaiel, 00bEMOB U APYTUX TEOMETPUUECKUX XapaKTEPUCTHK;

enademp:

— TpUMEHEHUE MOHSATUH JTUHEHHBIX 000JI0YEK, MOAMPOCTPAHCTB M TUIEPITIOCKOCTEH st
pelIeHus 3a71a4 JIMHEHHON anreOphl;

— peuleHue 3aJady Ha YCJIOBHBIM SKCTPEMYM, aHAIW3 U HMHTEPHpPETalus MOTYYSHHBIX
peLIeHu;

— TpUMEHEHUE TPAHCIIOHUPOBAHUS MATPUI] U KBAAPATUIHBIX (OPM ISl PEIICHUS 3a/1a4
JUHEHHON anreOphl 1 MAaTEMAaTUYECKOTO aHAIN3a;

— HCMOJb30BaHUE MHTETPAJIOB JJsi pEIIeHUs 3a/Jad MaTeMaTU4YecKOro aHallu3a;
MHTEpIIpETalus pPe3ylbTaTOB HMHTETPUPOBAHMS B KOHTEKCTE KOHKpETHOW 3amaun (dusmka,
HKOHOMHUKA.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs MO
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIACTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaNbHBIX YpaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKH U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucronbp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB U MPOTrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.

DNEeKTPOHHBIA JOKYMEHT




MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MIPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 cemecmp
1 AHamuTHYeCKas 30 30 64 JlomarrHee 3agaHue
reOMETPHUS [Ipoekr
[ToaroroBka k
ceMuHapy
2 [Ipenen u npousBoaHas 30 30 66 Jomainee 3aganue
(hyHKIIH OTHOM KonTponbsHas
MIepeMEeHHOM pabota
IToaroroBka k
ceMuHapy
3 HuddepenunpoBanue 30 30 64 JlomamHee 3amaHue
(hyHKIIH OTHOMN KontponbsHas
MepEMEHHOM pabora
[ToaroroBka k
CEMUHAPY
Axzamen 6
Hmozo 3a 1 cemecmp: 90 90 6 194
O6vem oucyuniunsvt (Mooys) 380
(6 ak. u.)
O6vem Ooucyuniunvt (MoOyasn) 10
(6 3au. eo.)

4. CopepxxaHue IMCUMILTHHBI (MO1YJIs1)
Neni/m | HammenoBaHue paszjgesia Coaep:xanue TUCHUILIMHBI (MOAYJISI) IO TeMaM
AUCHUNJINHBI (MOLYJIs1)
1 cemecmp

1 AHanutnyeckas Bexrops! u onepanuu ¢ HUMH. [Ipsimele u mockocty. IloanpocTtpancrea u
TeOMETPHS nuHenHbIe 00osouku. baszuc, npoekiust

2 [Ipenen u npousBogHAas OyHkuuu U ux cBoicTia. [lpenen u HenpepblBHOCTD. [loHATHE TPOU3BOAHOM
GYHKIIUH OTHOU
MIepEMEHHOI

3 HuddepennmpoBanue [IpousBoanbie 3neMeHTapHBIX GyHKINH. Texanka audepeHIpoBaHus.
(GYHKIMH OTHOM l'eoMeTpuyeckuii 1 MEXaHUYECKHUI CMBICI IPOU3BOAHOM. 3agaya
MIEPEeMEHHOM ONTHMH3AILIMU B 9KOHOMHKE U OM3HECe
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTter  pacrnonaraeT  MOJHBIM ~ HAOOpOM  JIMIIEH3MOHHOIO U CBOOOJHO
pacrnpocTpaHsieMOro MpPOrpaMMHOr0 oOecredeHus, BKIIoYasi MPOAYKThl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KAaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U 3a €ro MPEIeIaMHU.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:

1. Unwun, B. A. Maremarudeckuii ananu3 B 2 4. Yactp 1 B 2 kH. Kaura 1 : yueOHUK 115t
By30B / B. A. Wnbun, B. A. Canosaununii, b. X. CernoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 324 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Teker : snextponnsiii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. Unbun, B. A. Martemaruueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yuyeOHUK 11
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: U3narensctBo KOpaiit, 2025. — 315 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Teker : anekrponnsnii // OOpaszoBatenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

3. Maremarnueckuii ananu3. COOpHHMK 3aJaHuUi : y4eOHHMK JJs BY30B / MMOA OOmIei
penakmueii E. I'. [lmotHUKOBOK. — 2-¢ W31., ucp. u gon. — Mocksa : M3marensctBo FOpaiit,
2025. — 206 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-11516-1. — Tekcr
anekTpoHHsld  //  OOpazoBarenpHass  miatpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/563920.

4. Hukutun, A. A. Matematnueckuii ananu3. COOpHUK 3aa4 : yueOHOe mocodue J1si By30B
/' A. A. Hukutun. — Mocksa : U3narensctBo FOpaiit, 2025. — 353 ¢. — (Briciiee o6pazoBanue).
— ISBN 978-5-9916-8585-6. — TekcT : anexTpoHHbIH // O6pazoBaTtenbHas miatgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/560413.

5. bypmucrtposa, E. b. Jluneiinas anreOpa : y4eOHMK M HpakTuUkyM Juist By3oB / E. b.
Bypmuctposa, C. I'. Jlo6anoB. — MockBa : U3narensctBo FOpaiit, 2025. — 421 c. — (Bsiciiee
obpazoBanmue). — ISBN 978-5-534-15839-7. — Texkct : amektpoHHBIN // OOpazoBaTenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560017.

Jlonoanumensvhasn numepamypa:
1. Kankaesa, JI. C. Marematuueckuii aHanu3: Teopus MpeaenoB, AuddepeHinaIbHoe

ucuncienue : yaeonuk mns By3oB / JI. C. KamkaeBa. — 2-e m3n., ucnp. u gomn. — MockBa :
WznatenbctBo FOpaiit, 2025. — 246 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHbiid // OOpa3zoBatenbhHas mnatdopma HOpait [caiit]. — URL:

https://urait.ru/bcode/563592.

2. HuxutuH, A. A. MaremaTHuecKuii aHau3. YTIyOJICeHHBIN KypC : YIeOHHK U MPAKTHKYM
i By30B / A. A. Hukurtun, B. B. ®omuues. — 2-e u3a., ucnp. u fon. — MockBa : M3aarenseTBo
FOpaiit, 2025. — 456 ¢. — (Bsicmee obpa3oBanne). — ISBN 978-5-534-19274-2. — Texker :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/560461.

3. Manyrus, B. A. JIuneitnas anreOpa: mpakTUYECKHH Kypc 17151 9)KOHOMUCTOB : YUEOHHK U
NpakTUKyM AJis By30B / B. A. Manyrun, . A. Pomuna. — Mocksa : M3natensctBo FOpaiit, 2025.
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— 361 c. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-19706-8. — TekcT : 31eKTpOHHBIH //
OopazoBarenbHas miargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560578.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

YHUBEpCUTET pacmojaraeT MaTepHalbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIMM ITPOTUBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieYnBaroLIei IpoBeIeHUE BCeX
BUJIOB JIUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HIPAKTHUYECKOM M HAay4HO-
UCCIIEI0BATEIbCKON PabOT 00yJaroIUXCsl, IPEAYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[Tomernienust, KOTOPBIE MIPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIA, 3aHATUH CEMMHApCKOro (IpakTUYEeCKOro) THIIA, TIPYNIOBBIX U
MHAMBUAYaAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U MIPOMEKYTOUHOM aTTECTalllM, a TaKkKe
IOMEIIEHUS I CAMOCTOATENBHOM pabOThl U MOMELIECHUS Ul XpaHEeHHs U PO(UIAKTUUECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. [lomemenns: yKOMIUIEKTOBAaHbI CIICIIUATN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMM OOy4YEHMsI, CIyXKAIlMMH Ui MPEeACTaBICHUs yueOHOH
uHpopManuu OOJIBIION ayTUTOPHH.

N3yueHue qUCUUIUIMHBI (MOAYIs) o0ecrieuyrBaeTcsl B y4eOHBIX ayIUTOPHSIX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOM TEXHUKOW;

— MEXaHWYECKUMH KaJbKYJISTOpaMH;

— CIEUMAIU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAs JEMOHCTPALMOHHOE 000pYy10BaHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL MCTIONb30BaHUsI MHBAJIMJAMH M JIMLAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieueHHEM  JIOCTylla B 3JEKTPOHHYI0  HH(OpMAaNMOHHO-00pa30BaTENbHYIO  Cpery
YHuBepcurera.

OOyyaromMcesl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJIEKTPOHHBIM OHOIMOTEYHBIM CUCTEMaM, COBPEMEHHBIM NpPOo¢eCcCCHOHANIbHBIM 0Oa3zam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Eaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas koiuekuus qupoBeIX 00pa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | denepanbHbIi HeHTP HHYOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca 10 TUCIUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  oOecreueHusi, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:
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https://urait.ru/bcode/560578
https://elibrary.ru/defaultx.asp
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http://window.edu.ru/
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HaumenoBanmne 110 IIponsBoacTBO JInnensuonHoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nHuensnonHOE
bpay3sepsI:
SAunexc.bpaysep OTEUECTBEHHOE | CBOOOHO pacHpoCTpaHsiIeMOe
Google Chrome 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apyOexHoe JIMIEH3UOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
ITIporpammHoe oGecniedeHue 1151 IVIAHMPOBAHHUS M Y4eTa BpeMeHH:
Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJjeHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexmnoe | nuuensnonnoe
CucremMbl ynpasJieHus1 0a3aMH JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensmonHoe
Cucrtembl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuueHsnoHHOE
CnpaBo4YHO-TIPABOBBIE CHCTEMBI:
Koncynerantllnroc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE | JINIIEH3MOHHOE
cucTeMa
Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:
Kaspersky Endpoint Security amst 6usneca OTEUECTBEHHOE | JIMIICH3UOHHOE
Crampmaprasni Russian Edition
Cpenbl pa3padoTKu:
Visual Studio Code 3apy0exHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOHO PacIpPOCTpaHsIEMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:
AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHGopmManueii:
Zotero | 3apy6exHoe | cBOGOHO pacipocTpanseMoe
CepBHCHI B CITYKOBI:
Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHus I 00y4AIOUIUXCS 10 OCBOCHUIO TUCHUIIMHBI (MOIYJIA)

B mpomecce m3ydenust nucumrmuinHbl (Moayisi) «OCHOBBI MaTEMaTHYECKOTO aHalu3a |
nuHeHo! anreOphl. YacTh 1» B paMKax TEKyIIEero KOHTPOJS yCIIEBAEMOCTH B KaXKIOM CEMECTpe
WCIIONIB3YIOTCSA TakWe BUIBI y4eOHOW paboOThl, KaK JIEKIUS, CEMHUHAPBI, KOJJIOKBUYMBI,
KOHTPOJIbHBIE PA0OTHI U JJOMAIITHHE 33JaHHs], a TAK)KE PA3TUIHBIE BUIBI CAMOCTOSITEILHON PabOThI
oOydJaromuxcsi 1O 3aJaHWI0 TPEnojaBaTeNisl, HaNpaBJICHHbIE HA pPAa3BUTHE HABHIKOB
npohecCHOHANBFHOM JIEKCUKH, 3aKpEIUIeHHe MPAaKTUYECKUX MpodecCHOHATBHBIX KOMIETCHIINH,
MOONIPEHUE UHULIUATHB.

ﬂeKL;M}Z —  CHUCTEMATHUYCCKOC, IOCICa0BATCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC
nmpenoaaBaTciiceM yqe6H0ro Marcpuraia, Kak nmpaBujIo, TCOPETHICCKOT'O XapaKTepa.
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B mpomecce nmekuuii peKOMEHAYETCS BECTH KOHCIEKT JIEKIIMH: KPAaTKO M CXEMATHYHO
(buKCUpOBaTh OCHOBHBIC HJICH, BBIBOJLI M OOOOIICHHS JICKINH, BBIICISITH BaKHBIC MBICIH,
KJIFOUEBBIC CJIOBA M TEPMHHBL. HeoOX0IMMO OTMETHUTH BOMPOCH WM MaTEPHAIbI, KOTOpPHIS
BbBI3BIBAIOT 3any,Z[HeHI/I$I, U IIOIIBITAaTHCS HElfITI/I OTBCTHI B peKOMeHHOBaHHOﬁ JII/ITepaType. ECJII/I
pazo0parbCcsi B Marepuaje He yaaercs, ciaeayeT chOopMyIupoBaTh BOMPOC M 3alaTh €ro
MIPENO/IaBaTelt0 Ha KOHCYIbTAIlMU UM BO BPEMSI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

Cemunap — 310 Qopma y4eOHOI 1eATeNbHOCTH, IPOBOANMAs B YU€OHOM 3aBEJACHUU IO
PYKOBOJICTBOM IIpenojaBareisi, TI/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXICHUSX,
MPAKTUYECKUX 3aJaHusIX U APYrux popmax B3auMOACHCTBHUS.

Jlig ycrienmHoi NoAroTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATUS U OCHOBHBIMU MaTepualaMu, YTOObl MMETh BO3MOXKHOCTb AKTHMBHO Y4acTBOBaTh B
oOcyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U HJIIEH JJISi OOCYXKICHHUS, YTO MOMOXKET
r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Ilpoexm — uccrenoBarenbckas padboTa 10 Kypey U Ipe3eHTalusl pe3ysibTaToB.

J1Jist yCIIENIHOM MOATOTOBKYU K MPOCKTY PEKOMEHJIYETCs: YETKO ONPEIEIIUTh 1SN U 3a/1a49H
MIPOEKTa; COCTABUTH IUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITTOJIHEHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3Hble HCTOYHUKU MH(DOPMAIMA U MHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCHTH KOPPEKTUBHI B IUIAH, €CIIH 3TO
HEe00X0aUMO.

Konmponvhas paboma — micbMeHHas paboTa ¢ HaOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPAaHUYEHHOE BpEMS.

[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTH CHEIUAIbHBIE 3HAHUS 110 OAHON UM HECKOJIbKUM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U POJEMOHCTPUPOBATH HABBIKHU UX MPAKTUYECKOTO MPUMEHEHHS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOIHEHUs. PekoMeHayeTcss pa30uBaTh 3aaHMsl Ha STalbl, YTOObI
n30exaTh MEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOYHUKHU
uH(popMalnu, BKIOYas yaeOHUKH U OHJIAaH-peCcypcChl, A1 0ojee rTyOOKOro MOHUMaHUsI TEMBI.

Camocmosmenvnaa paboma — paboTa CTyIEHTOB, HaIpaBieHHas Ha YyriayOJieHHOe
M3YYEHHE OTJEbHBIX TEM U BOIIPOCOB YUEOHOMN AUCHIUIIINHBI (MOIYJIS).

B nporecce camoctosTensHON paboThl CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMH pu MUHUMAJIBHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCHEKTaMH JIeKIui (06paboTka TekcTa), HOBTOPHOE U3ydeHHE YUeOHBIX MaTEepUaoB IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENBHBIX TEM, BHIIOJIHEHHE YU4€OHO-HUCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe€.

CucremMa OLleHMBAHUSA Pe3y/JIbTATOB 00y4YeHHS 110 JUCHUILIMHE (MOAYJII0)

Kpurtepun nonyyenusi ypoBHsi M OlleHUBaHUA cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunanHe (MmoayJar0) «OCHOBbI MATEMATHUYECKOI0 AHAJIN3A U JIMHEeiHoi ajreOpbl. YacTh
1»

OneHnBaHuE ypOBHSI YYE€OHBIX JOCTHKEHHUH, OOyUYaIOMMXCSA MO AUCIUIUIHHE (MOIYJIIO),
OCYILIECTBIISIETCA B BUJE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTrTecTalud B
KaXKJIOM CEMEeCTpe.

HpOMe)KyTO"IHaﬂ aTTecraumda 110 JUCHMIIJIMHE (MO,[[yJ'IIO) B KaXXJIOM CCMCECTPC
OCYHICCTBIIACTCA B (I)OpMC IK3amena, IIpyu OTOM HPOBOAUTCA OLICHKA KOMHCTCHHHﬁ,
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c(hOpMHUPOBAHHBIX MO TUCIUIUINHE.

1 OouLeHMBAHUSA TEKYLIETO KOHTPOJSA YCIEBAEMOCTH M IIPOMEKYTOYHOHM aTTeCTalluu
UCTIONB3YEeTCs JecATHOA/UIbHAS IIIKaja OIICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATUOAIHPHON MIKAJION CIIEAYIONUM 00pa3oM:

[ecarudasnbnass IlarnéanabHas O0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLlEHKA OllEHKAa JAMCUHMILIMHE (MOLYJIIO)
10 OTnaHO CTyZneHT TMONHOCTHIO BIa/ieeT 3HAHWAMH, HM3IIOKEHHBIMHA B
9 OTIMYHO pabodeii mporpamme, U TITyOOKO OCMBICHISIECT AUCHUIUTHHY. OH
8 OTaMYHO CaMOCTOSITETIFHO W JIOTHYECKH TIOCIIEIOBATEIIHHO OTBEYaeT Ha

BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHUE Ha HauOoJiee Ba)KHOM.
YMeeT aHanM3upoBaTh, CpPaBHUBATH, KIACCH(DUIIMPOBATH,
000011aTh, KOHKPETH3HPOBAaTh W  CHCTEMAaTH3MPOBATH
H3y‘leHHbII71 Marepual, BbLIACIAA KIIOYEBBIC MOMCHTBI U
yCTaHABJIMBas MPUYHUHHO-CIICJCTBEHHBIE  CBs3H.  UeTko
(bopMynHpyeT ~ OTBETBI,  YBEPEHHO  HWHTEPIPETUPYET
pe3yJbTaThl aHAJIM30B W APYTUX HUCCIEAOBAaHUM, a TaKKe
pemaer cioxkHble 3amaud. CTyIeHT XOpOIIO 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOAUMBIMHU JIJIS IPAKTHYCCKOMN
JESITEIIBHOCTH, U YMEET CBS3bIBATh TCOPETUUCCKUE ACTICKTHI
JUCIUTUTAHBI (MOYJIST) C MPAKTHICCKUMU 3a]JauaMH.

7 Xoporio CryneHT oOianaeT 3HAHUSAMM MPEAMETa MOYTH B MOJTHOM

Xopomo o0BeMe paboueii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIEIOBATEIILHO U BCECTOPOHHE OTBEYACT HA BCE BOMPOCHI,
AKICHTUPYA BHUMAHUC Ha HaI/I60ﬂeC 3HAYNUMbIX MOMCHTAax.
OH yMeeT aHaJIM3UPOBATh, CPABHUBATD, KIACCUPUIIUPOBATD,
000011aTh, KOHKPETH3HPOBATH U  CHCTEMATHU3MPOBAThH
H3y‘leHHLH7[ Marcpuall, BbIACIAA €ro KIHOYCBLIC ACIICKTBI U
yCTaHABJINBAsI MPUYHHHO-CIICICTBEHHbIE CBSI3U.
@OopMyJIMpYyEeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ysbTaThl AHAIW30B W JIPYTHX HCCIICIOBAHHM, a TaKKe
pelaeT CIIOKHBIE CUTYAIlMOHHbIE 3a1a4i. CTYJICHT XOPOIIIO
3HAaKOM C MECTOJaMH HMCCIICIOBAHU, HeOGXO}II/IMbIMI/I JJIA
NPAaKTHYECKOW  JIESITENIbHOCTH, M  yMEET  CBA3bIBATh
TEOPETHYECKHE aCHeKThl TMpeaMeTra C  MPAKTHISCKUMH

3a1a4yaMu.
5 YnoenerBoputensHo | CTyneHT 0o6iaaaer 0a30BBIMU 3HAHUSMH 110 TUCITUTLTNHE, HO
4 V I0BETBOPUTENIBHO | MCIIBITBIBAET TPYJAHOCTH IHPU CAMOCTOSTENbHBIX OTBETAX U

WCIIONIb3YeT HETOUHBIE (popMynupoBKH. B xoxe oTBeTOB OH
JOIYCKaeT OMIMOKH, Kacarouecs CyTd BonpocoB. CTyneHT
CIIOCOOEH pellaTh TOIbKO CaMble IIPOCThIE 3aJauy U BIIaJI€eT
JIUIIB MUHUMaJIbHBIM HaOOpOM METOJIOB HCCIIEIOBAHUSI.

3 He CIaH CTy,Z[CHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 1O
He cllaH npeaMEeTy U HE MOXKET OTBECTUTHL Ha BOIIPOCHI, JAXKE CCIIN
He choaH npenoagaBaTeiib 3a1acT JOITIOJIHUTCIIBHBIC HaBOJAIINEC

BOIIPOCHI.
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Hucnurnmuaa (Moayiib) « OCHOBBI MaTeMaTUUECKOTO aHAIN3a W JIMHEHHOU anreOpbl. YacTh

1» B KaXKI0M CeMeCTpe OLIEHUBACTCS CIICAYIOMUM 00pa3oMm:

AKTHBHOCTBH Bec Onucanmne

Homamnaue 3aganus | 20% | Habop 3aga4 1o Temam Heaeau

AynuropHas padora | 20% | AkTuBHas pabdoTa Ha CEMHHApax, OTBEThI Ha BOIIPOCHI, PEIICHHE 3a1a4

KontponbHbIe 20% | [MTuceMeHHas paboTa ¢ HAOOPOM 3aJ1a4, KOTOPhIE HY>KHO PEIIUTh 32

paboTEHI OrpaHUYCHHOE BPEMsI

[TpoexT 10% | UccnenoBarenbekas paboTa Mo JUCHUILTHHE (MOIYITI0) M IPE3CHTALNS
pe3yJIbTaTOB

OK3aMeH 30% | [TucbmenHast pabota ¢ HabOpPOM 3a/1a4, KOTOpPBIE HY>)KHO PELIUTH 32

OTpaHUYEHHOE BpeMsI

@opmyJia pacyéTa UTOrOBO OLEHKH MO AUCHHMILIMHE (Moay/a) «OCHOBBI

MATEMATHYECKOr0 aHAJIN3a U JUHeHHOH anredopbl. HacTs 1»: «0,2X cpeaHee 3a JJOMalllHUE
3amanus + 0,2X cpeaHee 3a ayauTopHyI padoty + 0,2 X cpemHee 3a KOHTPOJbHBIC pabOTh +
0,30 x ’3x3aMen.

N

SRl

8.
9.

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4AOIIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHbIe BONPOCHI IS CEMHHAPOB

1 cemecTp
Tema 1: Ananumuueckasn zeomempus (Bexmopwt u onepayuu c numu. llpamoie u
naockocmu. Iloonpocmpancmea u nuneiinvte 06010uku. bazuc, npoexyus)
Ornpenenure BEKTOPHOE NPOU3BEICHUE ABYX BEKTOpOB B R*® u mpueaute npumep
BBIUMCIICHMUSL.
Kak HaiiTn ypaBHeHue npsMoil B R?, mpoxozsiien yepes aBe 3aJaHHbIE TOYKN?
OObsicHUTE TOHATHE JTMHENHOM 000JI0UKH MHOKECTBA BEKTOPOB M IIPUBEIUTE IPUMEP JUIS
JIByX BEKTOPOB B R2.
Urto takoe 6a3zuc noamnpoctpanctsa? [IpuBenure npuMep opTOHOPMUPOBAHHOTO Oa3uca B
Rs.
Kax BBIYHCIUTH MPOEKIIUIO BEKTOpA Ha MPsMYyt0 B R??
Jlokaxxurte, 4TO INIOCKOCTh B R? MOXHO 3a1aTh ypaBHeHueM ax + by + cz = d.
Haiingute pasmepHOCTh JIMHEHHON 000JI0YKH Tpex BEKTOpoB B R, ecnu oHu JMHEHHO
3aBUCUMBI.
Onummre anropuT™ 3aMeHsl 6asuca B R2.
[TpuBennTe npuMep BEKTOpPA, OPTOrOHAIBHOIO K IBYM 3a/laHHBIM BEKTOpam B R>.

10. Kak onpenenuts, ISKHT JIX TOUYKA HA TaHHOW TUTIOCKOCTH B R3?

Tema 2: Ilpeden u npoussoonasn pynkyuu 00Hou nepemennou (Pynkyuu u ux céoricmaa.

o

Ilpeoen u nenpepwvienocmes. Ilonamue npou3eoonoii)

Omnpenenute npeaen GyHKIUH B TOYKE W NMpHUBeIUTE NmpuMep BeuuciaeHus lim (x—0)
sin(x)/x.

Kakue cBoiicTBa HenpepbslBHON (QyHKIMM BBl 3Haete? [IpuBenute mpumep pa3pbIBHON
GyHKIHH.

OOBsCHUTE TEOMETPUYECKHI CMBICI MPOU3BOAHON M HalaMTE MPOM3BOAHYIO (YHKIHMU
f(x) = x*> B Touke x=1.

Hoxkaxwure, uto ¢pyHkuus f(x) = [x| HempepbIBHA, HO He AU depennnpyema B Touke x=0.
Kak maliTu mpenmen mocneaoBaTeIbHOCTH C TOMOIIbI0 €-0 ompenenenus? [IpuBenute
npuMmep.
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6. IlpuBenure mpumep ¢yHKuumu, HenpepbiBHOW Ha [0,1], HO He muddepeHmUpyeMOil B
HEKOTOPOU TOUKE.

7. Bpramcnute JaeBbIi ¥ npaBbiid npeaesl GyHknun f(x) = 1/(x-2) mpu x—2.

8. OObscHUTE MOHATHE OECKOHEYHOTO MpeJieia U MPUBEANUTE IPUMED.

9. HaiiguTe npousBoanyto GpyHkiuu f(x) = e*x u 00bsICHUTE €€ CBOKCTBA.

10. Hokaxwure, yto ecinu GyHKIM AuddepeHnupyemMa B TOUKE, TO OHA HEIPEephIBHA B 3TOU
TOUKE.

Tema 3: lupghepenyuposanue hynkyuu oonoit nepemennoit (Ilpoussoonvie snemenmapnvlx
dyukyuii. Texnuka ougpgpepenyuposanusa. I eomempuueckuit u MexanHuyecKuili CMuvlCil
npou3e00HoIl. 3a0aua ONMUMU3AUUYU 6 IKOHOMUKE U DU3Hece)

1. Haiingute npoumsBomnyro ¢GyHkmuu f(x) = sin(x) + cos(X) ¢ TOMOIIBI TPABUI
nudepeHIpoBaHus.

2. OOBACHUTE TEOMETPHUYUCCKUI CMBICI POU3BOIHON U HAPUCYHTE KacaTeIbHYIO K TpaduKy
f(x) = x2.

3. Kak npumeHsTh NpaBWiIo LENOYKH A8 JUPPEepeHIUPOBaHUS CIOXKHOM (GyHKUUU?
[TpuBenure npumep f(x) = (x> + 1)"3.

4. Haiinure kpuTnueckue Touku GyHkuu f(x) = X3 - 3x ¥ onpenenuTe TUI SKCTPEMyMa.

OOBsicHUTE MEXaHUYECKUI CMBICT POU3BOAHON B KOHTEKCTE CKOPOCTH JIBUKCHUSI.

6. Ilpumenute 3amady ONTHUMHU3ALMHU: HAMIUTE MAKCUMAJIbHYIO MPUOBLIL JUIS (DYHKIUH

noxona R(x) = 100x - x* u 3arpar C(x) = 20x.

Huddepenuupyiite HesBHO ypaBHeHHE x> + y*> = 1 u HaiinuTe dy/dx.

Haiinure nponsBoanyto ¢pynkuuu f(x) = In(x) 1 00bsicHuTE €€ TOBECHHE.

9. Pemmre 3agauy onTUMH3aLMK B OU3HECE: MUHUMHU3UPYHTE 3aTpaThl HA MPOU3BOJCTBO MPH
dbyuxuuu C(q) =g+ 10q + 100.

10. IlpuBeaute npumep UCHOIB30BAHUS MPOU3BOJHOM Ul aHAJIM3a JIACTUYHOCTH CIIpoca B
YKOHOMHKE.

o

o N

KonTpoabsnas padora Nel
1. Hyets f(x) = (x —5)%, X ER.
a) Haitmm £ I
6) IMycts dynxmus g Takosa, uto (f° g)(x) = 8x°. Haiimu g.

2. HaH rpadux ¢pyHkuuu y = f(x). @ynkuus onpenenexa npu —4 < X < 5.

6l 1 lol/ 211 67
_2__

a4

a) 3anumm 061acTh ONpeeeHUs U MHOKECTBO 3HaueHuit o6paTHoil Gpynkium £,
6) Hapucyit sckus rpaduka f !,

3. Jan rpaduk pynkuuu y = f(x). Pacemorpum pynkuuro h(x) = f(1 — 2x) + 3.

DNEeKTPOHHBIA JOKYMEHT



3 2 1

a) CrioBaMu OIUIIIN TIOCJIE0BATEIBHOCTD IPe00pa3oBaHuil Uit mocTpoeHus y = h(X).
0) Hapucyii ackus rpaduka Gpynkuuu h(x).

1
4. Hapucyit scku3 rpaduka GyHKIUMU y(X) = arccos (7352 Tort 2) Ha OCHOBE aHaJIN3a

WHTEPBAJIIOB MOHOTOHHOCTH.
5. Crnenyromiee yTBepKIeHUE BEPHO sl GyHKIMH f

3C: Yz e D(f)Jac D(f): |f(a)- flz)| <C

Crnenyet mu orcrona, uro Gynkmnus f(x) orpannyaeHa? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCIESI0BATSIBHOCTH {an}:

VO >03dkeN:dn>Fk: jan| < C
Cremyer Jid OTCIO/Ia, YTO MOCIIEIOBATEIBLHOCTD {an} orpanndeHa? OOOCHY# CBOI OTBET.

4n? 4+ 6n + 13

7. I[OKEDI(I/I, YTO IIOCICAOBATCIBHOCTD an = 3

ABIIACTCA BOBpElCTaIOH_[eI‘/’I, Ha4YrHas ¢ HCKOTOPOI0 HOMEpa N.

KonrtpoabHnas padora Ne2

Mycts f(z) = (5)° + 7,2 € R,

a) Haim fL.
1 6) MycTb yHKuna g Takosa, uto (f o g)(x) = 8z2 + 15. Haitam g.
2. HaH rpadux ¢pyHkuuu y = f(x). @ynkuus onpenenena npu —5 < X < 4.
y -
4 T -
// :
2t
2 1 6

a) 3anumm 061acTh ONpeaeNeH!s U MHOKECTBO 3HaueHui oOpaTHoit Gpyrkimu f !,
6) Hapucyit acku3s rpaduxka f 1.
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3. Han rpaduk ¢yaknuu y = f(x). Paccmorpum dynkmuro h(x) = f(1 — 3x) — 2.

a) CiioBaMu OIHUIIHN MOCIEI0BATEILHOCTh MPE0Opa3oBaHmii il mocTpoeHus y = h(x).
0) Hapucyii acku3 rpaduka pynkmun h(x).
4. Hapucyii acku3 rpaduka GyHKIHHN y(X) = arcsin (m)

Ha OCHOBE aHaJIM3a MHTEPBAJIOB MOHOTOHHOCTH.
5. Cnenyromiee yTBepkaeHUe BepHO 1t GyHKIUH f(X):

YO >0daeR: 3z >a: |f

Crenyer i orcroaa, uro pynkuus f(x) orpannyena? OO0CHyi cBOM OTBET.
6. Crnenyrolee yTBEpKIeHHE BEPHO IS TOCIIEA0BATEIbHOCTH {an}:

10 >0:Yne NJdk e N:

(z)] <C

|an - a| < C

Crnemyer mu OTCIO/Ia, UTO MOCIE0BATEIBHOCTD {an} orpannyeHa? OOOCHYM CBOM OTBET.
IIpumepHbIe TOMaLIHKUE 32 TAHUS

JomamHee 3axanne no teme: «®@yukuuu. [Ipeodpaszosanne rpagukos pyHKumin»

O6nacTb onpegeneHnsa n o6nacTb 3Ha4YeHWIA

O —
3AOAHAN

16ann
Haliau ecTecTBeHHyI0 06nacTk ONPEAENeHna U 0BNacTb 3Ha4YEHUH GYHKLMIA:

a) (0,3 6anna) f(z) = ﬁ

6) (0,56anna) f(r) = /— arcsin (x + 3),
8) (0,26anna) f(z) =In(z+ 3).

O6paTHble pyH

O —
3A0AHA 2

I
3A0AHA 3

KUMKW, KOMMNO3MLMKN GYHKLMA
2 Ganna

Haiigu o6patHyio dyHkumio f~1 (), ecru:

a) (0,3 6anna) f(z) = “‘P

6) (0,3 6anna) f(z) = /I — 2z,

8) (0,3 6anna) f(z) =1In (;;r +7),

r) (0,3 6anna) f(z) = 3( 3,

n) (0,8 6anna) f(z) = 2 —8r—3, z<4.

(16ann)

Jokaxw, 4To GyHKUMA y =

1+bz

DNEeKTPOHHBIA JOKYMEHT
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MpeobpazoBaHua rpadmkos GyHKUWIA

K, e
3A0AYA 4 16ann

Haiiam BbipaxeHue ans dyHkumn f(z) = e* + 22
a) nocne casura rpaduka Ha 3 eguHKLBl BNpaso,
6) nocne cagura rpaduvka Ha b equHUL BNEBa,

B) nocne cAgWra rpaduka Ha 2 eanHIULL! BBEPX,

r) nocne casura rpadumka Ha 4 eguHULBl BHUS,

A
e

nocne pacTaxeHua rpaduia ot ocu Oz B 2 paza,

nocne cxatua rpaduka Kk oc Ox B 2 pasa,

) nocne pactaxenua rpaduka ot ocu Oy & 2 pasa,

3) nocne cxatua rpaduka k ock Oy & 2 pasa

*
3A0AYAS 16ann

Oan rpadmk dyrikn f(z) = asinfbz) + ¢ rpe © € [0;12]. ®ynkywa goctaraet
MUHUMENBHOMD 3HAYSHWA B TOUKE (3:5), 8 MAKCUMaNbHOMO B Touke (9; 17).

Haingw sHadenns a, buc.

*
SANAYA B 2 Ganna

Hapucyi rpadimku GyHiKumi:

al y=3f(z)+2
6) y=3—3f(x)

8 y—f(4z+2),
f)oy=f (3 - %r)
rae rpaduk y = f(x) umeeT Bug:

u

Jomamnee 3axanne no teme: «CpoiicrBa pyHKumuin»
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CeoicTea GYHKUMA

*
3A[AYAT 16ann

Jokakm, 4To ecni | — MOHOTOHHERA PYHKUMA, TO KoMNoanuma g = | o f — BospacTalowan
GYHKLMA Ha KXKAOM MHTEPBANE, FAE OHA ONPEAENEHa,

*
SALAYA 2 0,5 Ganna

NMprBean NPUMEp ABYX CTPOrO Bo3pacTaolmx Ha [ dyHKUMI, NPOMIBEAEHNE KOTOPEIX AB-
NRETCA CTPOro youBalwWwen gyHKUMEeR

*
IALAYA 3 0,5 6anna

MpuBegn NpUMEp ABYX HEOr PAHMUEHHBIX GYHKLMA [ 1 g TAKMX, WTO KOMNOSMLMA GYHKLMA
[ © g ABNABTEA OF PAHMUEHHOI.

- 3A0AYA 4 16ann

JaHb gee orpanuueHHbie dyHkUMK [ 1 g, npusém giz) # 0.

a,
g

(0,4 6anna) Jokau, 4To NPOM3BEAEHHE PyHKUMA [ — OrPaHUYEHHER gy HKLMA.

(0,6 Ganna) Mpr KaKoM QONONHUTENSHOM YCNOBUM GyHKLIA % GygeT Takxe orpaHn-
UEHHOI dyHKUMER? MPUBEAM AOKA3ATENEETEO W KOHTPNPMMED. (B AaHHOM CITy4ae KOHTR-
APMMEP COCTOMT U3 GyHKUMA [ 1 g TAKKX, Y4TO TBOE [ONONHUTENLHOE YCNOBHE HE Bbi-
AONHAGTERA W BYHKUMA I amnseren HEOr paHUUEHHO. )

v
*
IALAHAS 16ann

Mokanwu, YTO crneayiowme QyHKUMK ABNAKITCA HEYETHLIMU:
a) (046anna)y =In{zZ (-l <z < 1);

6) [0,66anna)y — In (V] +z%— 1).

*
3ALAYA B 0,5 6ann

MaBecTHO, 4TO dyHKUMA [ HE ABNAGTCA HW YETHOM, H HEYETHON, 8 HYHKUMA g — HEUBTHaA.
MoskeT nu dyHKuma [ + g Buite:

a) (0,2 6anna) uértHoi;

6) (0,3 6anna) HeusTHON?

Ecnu MOXeT, To Npusenn npumep. ECnu He MOXET, TO A0KaXH,

3CKM3bl KOMNO3MUMHA DYHKLMIA

*
3ALOAYAT 16ann

MNocTpoii ackua rpadinka KOMNOIULN GYHKUMEA HA OCHOBAHUW BHANM3E UHTEPBANOB MOHO-
ToHHocTH: y = In (22 + 1)

* IAOAHA B 16ann

MocTpoil ackK3 rpadKka KOMNOIMUMN QYHKUWIA HAE OCHOBAHUM BHANW33 WHTEPBAN0OB MOHO-
ToHHOCTH: y = arctg(z? — 4z)

*
3ALAYA S 26anna

MNocTpoi 3cKK3 rpadHka KOMNOIUUWN GYHKUMA Ha OCHOBEHWW SHANM3a WHTEPBANOB MOHO-
L

TOHHOCTH: Y = £=7 1= 5,

Jlomamnee 3axanue no teme: «IlociieqoBaTeIbHOCTH

OnpegeneHne NocnegoBaTeNbHOCTH U CNocobel ee 3agaHua

*
SAOAYAT 0,5 Ganna

Kakue w3 wncen a = 79, b = 144, ¢ = 510, d = 2584 ABNAIOTCA YWNEHAMMW NOCNEAOBATENE-
HoCTH {an ) Takoi, yTo a) = ag = L, ap 9 = an + agy, n€ M?

CeolcTea nocneqoBaTenbHOCTER

*
SAOAHAZ 16ann

n+l
‘ Ookaxu, 4To NOCNENoBaTenbHOCTL Yn = (l + :‘) ABNAETCA CTROMG yoblsaowen.

" SALOAHA 3 2,5 6anna

Dane nocnepgosatensHocTd {zo}, {un} {und, {vn}, npuudm u, = o + ¥, vn = Znin.
[Ookasxu uniu ONPOBEPrH Y TBERXAEHNS

a,

[Ana Toro 4ToBbl NOCNEACBATENBHOCTE { un | BElNa CTPOMG BO3PACTAIOWEN A0CTATOMHO,
YToBbl NOCNEAOBATENBHOCTH {Tn } W {yn} BEINK CTPOro BOIPECTAIOLUMMM.
6

[Ana Toro 4Tobbl NOCNEACBATENEHOCTE {un | GbiNa CTPOro YELIBAIOWEA HEOBXOAMMO,
YTobkbl NOCNEROBATENEHOCTH {2, ) W {yn | Bbind yERBaOWMMA.

[Ana Toro 4To6s NOCNeAOBATENEHOCTS {1y, | BbiNa CTPOro BO3PACTAIOWER AOCTATOUHO,
YTOGEI NOCNEQOBATENEHOCTH {2y } 1 { Yy} BEIMK CTPOTO BO3PECTAIOLMMA.

I

[Ana Toro 4tobsl NOCNEROBATENEHOCTE {vy, | Bslna CTPOro BO3PacTakoWeil HeoBX0aM-
MO, YTOBBI NOCNEAOBATENBHOCTH {Tr b W {1y } Bbink CTPOro Bo3paCcTAOLML

n) MWagectHo, wto nocnegosatensHocTh {ry | i {yy | yousaot. Jng toro utobsl { iy, } Gei-
na cTporo ybsBaowei HeoBxoaumMo, 4Tolsl X0TA Bbl OfHa U3 NOCNEA0BATENLHOCTER

{zn} uan {yn} Bbina cTpore yomBalOWER.

* SAOAHA 4 2 Ganna

VKaKH, KEKME M3 CNEAyIOWMX YTEEPRACHIA SKEMBANEHTHE TOMY, YTO NOCNEAOBaTENs-
HOETE BFPaHHYEHa CBEpXY:

a) 3CeR:¥nelN =, <C;

6) ICeRC>0:%nelN x, <
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B) ICeRC<0:¥Vnel =z, < C;

r) YCeR,C=0%¥nel z;,<C;

a) dCeR:ANeM:¥neNn>N z,<C;
e) ICeR:YnelM |r,| <C.

Kakue u3 yTBep#AeHUH ABNAKTCA QOCTATOYHBIMW ANA TOrQ, YTOGL NOCNEL0BATENEHOCTE
Geina orpaHnueHa ceepxy?

*
3AOAYAS 16ann

Bephbl N cneayoume yTEep#aeHMAT ECnv BEPHO, TO AOKEXW; 8CNW HEBEPHO, TO NPUBEM

KOHTRApUMED.

a) Ecnu iy My, —HEeorpaHMYeHHLIE NOCNEA0BATENLHOCTH, TO MOCNER0BATENLHOCTE 2y =
Ty + Yn TAKKE ABNASTCA HEOM DEHMUEHHON.

6) Ecnv nocneosaTenbHOCTb Ty OFPaHUYEHE, 8 NOCNSA0BATENLHOCTL I — HE OFpaHu-
4EHa, TO NOCNEQOBATENBHOCTE Iy = T + Yn HE OFPaHUJEHa.

8) Ecnu nocnegoearensHOCTs Ty OFPaHUYEHa, @ NOCNeL0BATENBHOCT Yy — HE O paH-

4eHa, TO NOCNefoBaATENBHOCTE 2y — Tnpln HE OfPaHWYeHa.

*
SALAYA 6 16ann

2 "
| [Nokaku, 4To nocneaosaTenbHocTs by = &T HE ABNAETCA OF PAHUUEHHOM,

IIpumepHoe 3a5aHMe /151 IPOEKTA

3ananue A0s npoekra no reme ''Bexkropa B npocrpancrse R*n"
Onucanue npoekma

CryneHTbl TOJDKHBI pa3paboTaTh U MPEICTaBUTh MPOEKT, AEMOHCTPUPYIOUIMHA ITyOoKoe
NOHMMAHUE KIIIOYEBBIX KOHLEMNIMA TEMbl: BEKTOPOB U OINEpallMii C HUMH, CKaJIsPHOIO
npousBeneHus, HepaBeHCTB Komm-bynskosckoro-IlIBapua u  TpeyrojabHHMKa, METOAA
HAaUMEHBIINX KBAJIpaToOB, NPSIMbIX U MIockocteld B R*2 u R”3, npoekuuii Touek Ha NpsMble U
IUIOCKOCTH, JIMHEHHBIX 000JI0YeK, NOJNPOCTPAHCTB, Pa3MEPHOCTH, TUIEPIIIOCKOCTEH, 0a3nucos
(opTOroHanbHBIX U OPTOHOPMHUPOBAHHBIX), IpoeKLni B R*n u 3amens! 0azuca. [IpoekT nomxen
BKJIIOYATh KAaK TEOPETHUYECKUE OOBACHEHMs, TaK U NPAKTUYECKHE MPUJIOKEHUs, Hampumep, B
reOMETPHUH, CTATUCTUKE WIIM MAIMHHOM 00yueHun. Dopmar npoekra: nucbMeHHbIi oTuet (5-10
CTpaHUIl) U ycTHas 3amuTa (npedentanus 10-15 munyr).

ILlenv npoexma

[lenb — 3aKpenuTh TEOPETUYECKHE 3HAHUS YEpE3 NMPAKTUYECKOE NPUMEHEHUE, Pa3BUTh
HAaBBIKM aHAJIM3a W MPE3CHTAlMd MaTeMAaTUYECKUX KOHLEMIUH, a TaKKe HAYYUTbCS MPUMEHSTh
BEKTOPHBIE METO/bl K pEaJlbHbIM 3ajJadaM (HampuMmep, amnmnpoKCHMAalMs JaHHBIX METOJIOM
HAaUMEHBIINX KB3JpPaTOB WIM aHaJIW3 MOJINPOCTPAaHCTB B reoMerpuu). [IpoekT crmocobcTByeT
Pa3sBUTHIO KPUTHYECKOTO MBIIUIEHUS M YMEHHs CBA3bIBaTh aOCTPAKTHYIO MaTeMaTHKy C
MPUKIIATHBIMUA OOJIACTSIMH.

Cpoxu

e Hauano npoexra: [/lata crapra, Hanpumep, 1 Hezems mocie BbLAAYM 3aaHus|.

o [IpomesxyTounsblii 3Tan: [Uepes 2-3 Hepenu| — craya njaHa NpoekTa (ONMCcaHue
TEMBI, LIEJIU U IPEJIBAPUTEIbHBIX PE3YIbTATOB).

e3aBepmienue mnpoekra: [Yepe3 4-6 Hemenb| — caada MOJHOTO OTYETa H
MOJIMOTOBKA K 3alllUTE.

e 3ammTa: [Uepes 1 Henento nocie crauu oTyeTa] — YCTHAS IPE3ECHTALMSI U OTBETHI
Ha BOIPOCHI.

Cpoxu MOTYT KOpPEKTHPOBAThCA MpernojaBaTesieM B 3aBUCUMOCTH OT Tpaduka Kypcea.
Omanvi 6b1NOIHEHUSA

1. MloaroroBka u niianuposanue (1 Heaesst): BeroepuTe KOHKPETHYIO 3a/1a9y UITH
npuioxkenue (Hampumep, "llpuMeHeHuWe MeToJa HAaWMEHBIIMX KBAJpaToOB U
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alMnpoOKCUMAIIMM  TPACKTOpHM JBIKeHUA" win "AHanu3 mnpoekuuii B R”"3 s
KoMmIbioTepHO# rpadukn"). Cobepure TEOpEeTHUECKU MaTepuasl MO TeME U COCTaBbTE
IUIaH OTYeTa.

2. Teoperuueckass 4actb (1-2 Hemenau): OnUIIKUTE KIIOYEBHIC TOHSITHS
(ompeneneHus, 10Ka3aTelbCTBa HEPABEHCTB, AropuTMbl Metoaa ['pama-1lImunra u T.1.).
Brxrounte npuMephl BEIYUCICHHH (CKATIIPHOE IPOU3BEACHHE, TPOCKIINH, 3aMeHa 0asuca).

3. IlpakTuyeckass 4yactb (1-2 Hemenu): Pemure 3amady ¢ BBIUMCICHUSAMH
(Hanpumep, HAMAUTE MPOEKIUI0 TOYKHU Ha IJIOCKOCTh, TPUMEHUTE METOJ] HaWMMEHbBIIHNX
KBaJIpaToB K HAOOpYy JMaHHBIX, OCTPOWTE OPTOHOPMHUPOBaHHBIN Oasuc). Mcmombiyiite
nporpamMMubie HHCTpyMeHTHI (Python ¢ numpy, MATLAB wnu pyunsie pacueTsl) s
WJUTIOCTPALIMA.

4. Ananu3 u BeIBOABI (1 Hexens): OOcyauTe pe3yabTaThl, UX WHTEPIPETAIHIO U
BO3MO>KHbIE ITpuMeHeHust. [loarorosste otyet B popmare PDF ¢ dopmynamu, rpaduxamu
U CCBUIKaMH.

5. MMoaroroBka k 3ammTe (1 Hemenst): Co3naiite npeseHTanuto (PowerPoint wimm
aHajor) ¢ KIIOYEBBIMHU ClaiiaMu  (BBEJACHHE, TEOpPUs, BBIYMCICHHS, BBIBOIBI).
[TpakTHKyiiTe OTBETHI HA BO3MOYKHBIE BOIPOCHI.

Kpumepuu oyenusanus
Ouenka BoicTaBisiercs o 10-6apHOMN mikane (Makcumym). Kpurepuu:

e Teoperuueckoe coaep:xanue (3 0anaoB): ['myOunHa OOBSCHEHUN NOHATUN
(ompeneneHus, TOKa3aTeNbCTBA), MPABIWILHOCTH GOpMyI U TipuMepoB. [ToHbIe OallIbI 3a
TOYHOCTb U IOJHOTY.

e [IpakTuyeckas 4actp (3 6a10B): KauecTBO BBIUNCIEHUH, TOUHOCTh pEIICHUN
3ajlay, UCIOJIb30BaHUE MHCTPYMEHTOB. baylibl CHMXKAIOTCS 32 OMIMOKU MM OTCYTCTBHE
WJUTIOCTPALIMA.

e AHaUM3 W BBIBOABI (2 0amnoB): KpUTHYHOCTH MBIIIIEHMS, CBSI3b TEOPUU C
MPAKTUKOM, OPUTMHAILHOCTD MPUIIOKEHUs. basuibl 3a pereBaHTHbIE HHTEPIIPETALINH.

e O14yer u odopmiaenue (1 6amnoB): CTpykTypa, ICHOCTb, OTCYTCTBHE OLIMOOK,
UTUPOBAaHUE UCTOYHUKOB. basuibl 3a npodeccruoHanbHbIN BU/L.

e O0umii Bkaag (1 6ann0B): MIHHOBaIMOHHOCTb, YCUIIUS MO YIIIYOJCHHUIO TEMbI
(HarpuMmep, AOMOJHUTENIbHbIE IPUITOKEHHUS).

Hlkana: 9-10 — otnmuno, 8-7 — xopomo, 6-4 — yIOBIETBOPHUTENBHO, HUXKE 3 —
HEYJOBJIETBOPUTENIbHO. [IpoeKT 1o/keH ObITh MHIMBHUAYAJIbHBIM; IUIarMaT BeleT K HYJIEeBOMH
OLICHKE.

Kpumepuu 3auumut

3amuTa mpoxoauT B (opMe YCTHOM Mpe3eHTaluu Tepe] KOMHccuen (TpernoaaBareib U
BO3MO>KHO accucTeHThl). Kpurepuu:

o [Ipe3entanus (5 6a10B): YeTKOCTh M3NOKEHUS (JIOTHKA, TEMIT PEUYH, BU3YaJIbI),
OXBaT BceX JTamoB mpoekTta, Bpems (10-15 munyt). bamisl 3a sHTy3uMasM U ymMeHHE
3aMHTEPECOBATH AyIUTOPUIO.

e OTBeTHI Ha Bonpocs! (3 6a/10B): [TyOMHAa MOHMMaHUs, KOPPEKTHOCTh OTBETOB
Ha BONPOCHI 10 TEOPUU U TpakTUKe. bamibl 3a apryMeHTHpOBaHHBIE OOBSICHEHHS U
CIIOCOOHOCTH a/IallTUPOBATHCS.

«O0mas moaroroBka (2 OamioB): 3HaHME MaTepuala, YBEPEHHOCTbD,
B3aUMOJICVCTBUE C ayaUTOpHEN. baibl CHI)KAOTCS 32 YTEHUE C JINCTA WU OTCYTCTBHUE
MOJTOTOBKH.
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OreHKa 3alUThl BIMSET Ha UTOTOBYIO OLIEHKY MPOEKTa (YCPEIHSAETCS C OLIEHKON OTYeTa).
B cityyae HU3KOM OLIEHKH 3alIMTHl BO3MOXKHA IIepecaaya.

33}13HI/IH AJIsA HpOMe)IcyTO‘lHOﬁ arreCranuu 1o JTMCuMIIINHE (MO)Iy.]'[lO) 1 ceMecTp

Ne n/m 3aganne OTtBeT Komnerenmus

1. Haiinu npenen 5,00/5.00 OIIK-1

lim (22 + 1).

T2

OTBeT 3anuIy B BUJIC ACCATUIHOMN IPOOH, OKPYTIIUB JIO IBYX
3HAKOB IIOCJIE 3aIISITOM.

2. Haiinu BepTHKanbHyt0 acuMOTOTY pyHKIMN B IK-1

3

f(x) =

r—2

OTBeT 3amuIly B BUJE X = a, IJIe a — YUCJIO.

aw e
ORCRC
WP - O

3. Hatigu npenen 2,00/2.00 OI1K-1

2n

lim
n—oon 4+ 1

OTRBeT 3aMuIly B BUJIC JCCATUIHOMN IPOOH, OKPYTJIUB JIO IBYX
3HAKOB I10CJIE 3aIISITOM.

4, Haitmu npemen 0,33/0.33 T1K-1

] r—1
lim —.
z—13(x — 1)

OTBeT 3anuIy B BUJIE ACCATHIHON IpOOH, OKPYTIIHB 10 IBYX
3HAKOB I10CJIE 3aIISITOM.

5. [Tocre10BaTeNBLHOCTD 3a/1aHa ypaBHEHHEM: an = N? + 2025, A IK-1
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SIBisteTcs 1M OHA:

A. Bospacraroniei;
b. VYo0ruiBaromieii;
B. He MOHOTOHHOIA.

Haiimu Touky skcTpeMyma gyHkimm Y(X) = X2 — 4x + 3

[K-1

Onpeneny IpOMEXKyTKH YOBIBAaHUS (DYHKITUN
f(x) =x3 — 3x2+ 2.

A. (—; 0)

b. (2;+x)

B. (—0; 0) U (2;+x)
r. (0;2

OIIK-1

Haiinn MakcuManpHOE 3HaUeHUE PYHKIIUN
f(x) = 5xel*

Ha oTpeske [0; 3].

aw e
© N g w

[IK-1

Haiinu Bropyro npoussoanyto Gpynxmuu f(x) = x*+ In(x) B
TOYKE Xg = 2.

OTBeT 3anuiy B BUJIE IECATUIHOMN IPOOH, OKPYTIIUB JIO IBYX
3HAKOB I10CJIE 3aAIISITOMN.

47,75/47.75

OIIK-1

10.

Haiinu Touky pa3pbiBa GyHKIUH

22 -4

f@) ==y

Br16epu npaBUIIbHBIN BapHAHT OTBETA!

A x=2

b. x=-2

B. x=2ux=-2

I'. ®yskumsa HenpepbIBHA

[K-1

11.

Hana dhyHKImMsS

OIIK-1

DNEeKTPOHHBIA JOKYMEHT




rz+1, ecmx <0;
flzx)=<Kar+b, ecml<z<2:

20+ 3, ecnmx = 2.

Bei6Gepu Bce mapbl 3HadeHui @ u b, mpu kotopbix dykiust f
HernpepbiBHA Ha R.

A.a=2,b=0;
b.a=3,b=1;
B.a=1,b=1;

a=3,b=0.

12.

PaccuuTaiite npenen mocnenoarenbHocTd {n/(n+1)} npu n,
cTpeMmsieMcsi K 06CKOHEYHOCTH

OIIK-4

13.

Onpenenure cymmy niepBbeix 10 wieHOB apudmeTndeckon
MPOrPECCUH C PA3HOCTHIO 2 U MEPBHIM WICHOM 1

55

OIIK-4

14.

Berancnute npenen gpynkuun f(x) = (x*2 - 1)/(X - 1) npu X,
cTpemseMcs K 1

OIIK-4

DNEeKTPOHHBIA JOKYMEHT
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