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1. O01mme moJoKeHU S

Juctummaa «MaTtemaTukay, OTHOCUTCS K 0sioky b1 yueOHOTro miiaHa, BXOASIIEro B COCTaB 00pa-
30BaTeNIbHON TporpaMmbl Beicimero oopazoanus 15.03.02 «TexHonorndyeckrue MamuHbl U 000pya0Ba-
HUE» (HaIPaBICHHOCTh «MalIMHbI 1 000PYIO0BaHUE JIECHOTO KOMILJIEKCA).

HopmatuBHO-MeTOIMYeCKOi 0a30i 151 pa3paboTku pabodeil mporpaMMbl Y4eOHOM JTUCITATIIIMHBI
«MartemaTuka, SBIISIOTCS:

- OenepanpHblil 3akoH «O06 00pa3oBanuu B Poccuiickoit Deaepanuny, yTBEPKACHHBIA TPUKA30M
Muno6paayku PO Ne 273-D3 ot 29.12.2012;

- [lpuxaz MunoO6pnayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBEp>KI€HUH MOPSIKAa OpPraHu3a-
UM U OCYIIECTBJICHUS 00pa30BaTEIbHON AEATENBHOCTH MO 00pa30BaTENbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHus - MporpaMMamM OakajiaBpuaTa, IporpaMMaM CHelalnTeTa, IporpaMmmMaM MarucTpaTyphl.

- @enepaibHBIl TOCYJApCTBEHHBI 00pa30BaTENbHBIM CTaHJAPT BBICIIETO OOpa30BaHUS I10
HarnpaBieHuto noArotoBku 15.03.02 «TexHonmornyeckue MamivmHbl U 00OPYIOBAaHUE», YTBEPIKIACHHBIM
npuka3oM MHHUCTEpPCTBAa HayKu M Bbiciiero odpasoBanusi Poccuiickoit depepannuNe 728 ot 9 aBrycra
2021r.

- Y4eOHbIe m1aHbl 00pa30BaTEILHON IIPOrpaMMBbI BEICIIIETo oOpazoBanusi  Hampasieaus 15.03.02
TexHonornueckue MamivHbl U 00OpyI0BaHKUE (HAMPaBIECHHOCTh - «MaluHbl U1 000pyAOBaHUE JIECHOTO
KOMIUICKCa) MOATOTOBKH 0aKaJaBpOB 10 OYHOHM U 3a09HOHN (hopme 00ydeHUs, 0JOOPCHHBIC Y YEHBIM CO-
BetoM YIJITY (mporokon Ne 3 ot 24.03.2022).

OO0yuenue mo obOpazoBarensHOM nporpamme 15.03.02 TexHoIOrMYeCKHe MalIMHBI U 000pyIOBa-
HUe (HampaBIEeHHOCTH - «MaIluHbl 1 000pYI0OBAaHUE JIECHOTO KOMIUIEKCa») OCYIIECTBIISIETCA Ha PyCCKOM
SI3BIKE.

2. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI MO JUCHUIJINHE, COOTHECEHHBIX ¢
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUSI 00pa30BaTe/IbLHON NMPOrpaMMbl

[InanupyembIMu pe3ynbTaTaMy OOy4YeHUS M0 JAUCLUUIUIMHE SBIISIOTCSA 3HAHUS, YMEHUS, BIaICHUS
W/WIN OTBIT JESATEIbHOCTH, XapaKTepU3yIOIUe 3Tanbl/ypoBHH (POpMUPOBAHUS KOMIIETEHLIMH U obecre-
YUBAIOIINE JOCTHKEHHUE IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS 00pa30BaTeIbHOM MPOrpaMMbl B IIEJIOM.

Leab ocBoOeHMS TMCUMIVIMHBI — COCTOUT B peaju3aluu TpeOOBaHUI, yCTaHOBIEHHBIX B Dene-
paIbHOM TOCY/apCTBEHHOM OO0pa3oBaTEeIbHOM CTaHAApTe BBICIIETO 00pa3oBaHMsA, B (HOPMUPOBAHUU
koMmmeTeHIu OIIK-1 — cnocoOHOCTHIO MPUMEHSTh €CTECTBEHHOHAYUHbIE M OOIIEUHKEHEPHbIE 3HAHUS,
METO/]Ibl MaTEMaTUYECKOI0 aHAIN3a U MOAEIUPOBaHUS B TPO(HECCUOHATILHON e TEIbHOCTH.

3agauyu AMCHMILINHBI:

1. CoobmuTh 00yJaronuMcsi TEOPETUIECKHE OCHOBBI MaTEMAaTHKU, B 00BbeMe, HEOOXOUMBIE ISt
M3y4eHHs OOILEHAYUHBIX, OOLEMHKEHEPHBIX, CHIEIMAIbHBIX JUCLUIUINH, a TAKXKe Jarollie BO3MOXHOCTb
MIPUMEHEHHUS UX B MPOPECCUOHANBHOMN AESITETbHOCTH.

2. Pa3BuTh HaBBIKM JIOTHUECKOTO M AJTOPUTMHUYECKOTO MBIIUIEHHs, CIOCOOHOCTh MpUOOpeTaTh
CaMOCTOSITENIbHO HOBBIE 3HAHUS C MCIIOJIb30BAaHHUEM COBPEMEHHBIX 00pa30oBaTENbHBIX U MH(OPMALMOH-
HBIX TEXHOJIOTHH.

3. O3HaKOMHTH 00YUAIOMIUXCS C POJIBI0 MATEMATUKU B COBPEMEHHOM )KU3HH U TEXHUKE, C Xapak-
TEPHBIMU YEPTAMU MaTEMaTHYECKOTO METO/1a U3yUEHUs! IPUKIATHBIX TPOPECCHOHATBHBIX 3a/1au.

4. BolpaboTaTh yMEHHE CAMOCTOATEIBHO pa30upaThCs B MaTeMaTHUYECKOM ammnapare, mpuMeHsie-
MOM B JIUTEPAType, CBA3aHHOU ¢ Oyaymiei mpodecCuOHATbHON AeATEIbHOCTRIO 00yYatOMIUXCSl.

5. Hayuuth onepupoBarh aOCTpaKTHBIMH OOBEKTAMH U a/I€KBATHO YHNOTPEOIATh MaTeMaTHUECKHE
MIOHATHSI U CUMBOJIBI JIJIS1 BBIPA)KEHNSI KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOLIECHHUH.

IIpouecc u3yyeHusi AMCUMIJIMHBI HANPaBJieH HA (JopMHUpPOBaHUeE cieayloleid odmenpodec-
CHOHAJIbHOW KOMIICTCHIIUH!

OIIK-1 - CnocobeH mpUMEHSATh €CTeCTBEHHOHAyUHble U OOLIEMH)KEHEpPHbIE 3HAHUS, METObl Ma-
TEMaTUYEeCKOI0 aHaJIM3a U MOJICIIMPOBAHUS B TPO(HECCHOHALHON AEATEIbHOCTH
B pe3yabrare uzy4yeHusi AMCUUIIMHBI 00YYAKO LM CS J0JI7KEH::



3HATH:

— OCHOBHbIE MaTeMaTHYECKUE METObI, CIIOCOOBI U CPeACTBA MOJyUYEHHUs MPU UCIOIb30BAaHUH 3a-
KOHOB €CTECTBCHHOHAYYHBIX JUCIUILUIAH B IPO(ECCHOHATLHON JAEITeIbHOCTH, C MPUMEHEHHEM METOIOB
JTUHEHHON anreOpbl, aHAJTUTHYECKONH T€OMETPHH, OCHOB TEOPHH OOBIKHOBEHHBIX UG hepeHIInaIbHbIX
YpaBHEHUU

yMeTh:

— aJIeKBaTHO YHOTPEOJATh MATEMATUYCCKUE TOHSTUS M CUMBOJIBI JUISI BBIPAXKCHHS KOJIUYECT-
BEHHBIX M KAYECTBEHHBIX OTHOILLICHH;

— JIOBOJIUTH PEILICHUS 3a/1a4 JI0 MPUEMIIEMOTO MPAKTUYECKOro pe3ysbTaTa — yncia, QyHKIuu (ee
rpaduka), TOYHOIO Ka4eCTBEHHOT'O BBIBOJA C MPHUMEHEHHEM aJIeKBATHBIX BBIUMCIMTEIbHBIX CPE/CTB,
Ta0JINII, CIPABOYHUKOB, B TOM YHUCJIC TIPH UCIIOJIb30BAHUN TEXHOJIOTHIA OHJIAHH-00ydeHUS;

— NPUMEHSTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMIUIUH B MpodeccruoHaIbHON Aes-
TEJIbHOCTH;

— UCIIOJIB30BATh JUIsl pELIEHUSI KOMMYHUKATUBHBIX 3371a4 COBPEMEHHBIE TEXHUUECKHE CPEJCTBA.

BJIAJIeTh:

— MOHATUSAMHU 00 OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX TUCIUIUIMH B IPO(eCcCHOHATBLHOM Jie-
SATEITLHOCTH, CTPYKTYPUPOBATh U 0pOpMIIATE HH(POPMAITHIO B JOCTYITHOM JIUISL APYTUX BHUJIC.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JanHast yueOHasl TUCUUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JAUCLUUIUIMHAM Y4eOHOTO IUIaHa, YTO
103BOJIsIET c(OPMHUPOBATH B Mpoliecce o0yueHus y 6akanaBpa OCHOBHbIE 00IeNpodecCHOHAIbHbIE 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BBIOPAHHOTO MPO(uiIs 1 IpopeCcCHOHATHHOTO CTaHAaPTA.

OcBoeHMe JaHHOW JUCLUIUIMHBI ABJSETCS HEOOXOJUMON OCHOBOM /ISl MOCEIYIOLEr0 N3y4eHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaIM(DUKAIMOHHON paObOTHI.
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VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAIOT OOYYaroLEMYCsl CUCTEMHOE MpeJCTaBIeHHE O KOMIUIEKCE
n3ydaeMbIx JuciumuiuH B coorBercTBUU ¢ PI'OC BO, uto obecrieunBaeT TpeOyeMblil TEOPETHUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTb B CCTEME 00y4eHus 1 Oy ayliei NesiTeIbHOCTH BhIITYCKHHKA.

4. O6beM AUCHUIIJIMHBI B 3a9€THLIX ¢IMHHMIAX ¢ YKAa3aHUEM KOJIUYECTBA AKAACMUYECCKHUX YacCoB,
BBIACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcﬂ C nmpenmoaaBarejieM (l'[O BHUIaM y‘leﬁl—ll)IX

3aHATHH) U HA CAMOCTOSATEJIbHYI0 PadoTy 00yUYaromuxcst

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akameMnduecknx 4acoB
Bun yue6HO# paboTh
3aouHas Gpopma

KonTakTHasi padoTa ¢ npenogaBarejgeM™: 18,9

nexkuuu (JI) 8
npaktuueckue 3anstus (I113) 10
naboparopuslie paboTsl (JIP) -

WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,9




CamocTosiTesibHas padoTa 00y4aruuxcsi: 197,1
U3yueHHE TEOPETUYECKOTo Kypca 65
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 100
KOHTpOJIbHAast paboTa 19,7
MTOATOTOBKA K MPOMEXYTOYHOM aTTeCcTaiiu 12,4

Buj npomMeKyTOYHON aTTeCTAIUHN: 3aueT, JK3aMeH
O01ast TPY/I0€MKOCTh 6/216

*KonrtakTHas paboTa 0O0yJaroUXcs ¢ MPEenoiaBaTesieM, B TOM YHCIE ¢ NMPUMEHEHHEM AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKITIOYAET 3aHATHS JIEKIMOHHOTO THUIA, M (WJIN) 3aHATUS CEMUHAPCKOTO THIIA, JJAOOPAaTOPHBIC 3aHATHS, U (TITH)
TPYIIIOBBIE KOHCYIBTANH, U (WJIM) HHANBUIYaJbHYIO paboTy 00ydaromerocs ¢ MperonaBaTelieM, a TakKe aTTeCTAIlMOHHBIE
HCTIBITAHMS TIPOMEKYTOYHOH aTTecTannu. KoHTakTHas paboTa MOKET BKIIIOYATH MHBIC BUABI yUeOHOU NEATEIFHOCTH, IPEay-
CMaTpHUBAIOIINE TPYIIOBYIO U HHANBAAYAIBHYIO padOTy 00ydJaromumxcs ¢ npenojasareneM. Yacsl KOHTAKTHON pabOTHI orpe-
nensitorest [lonoxkenueM 00 opraHM3any ¥ NPOBEAECHUHM KOHTAKTHOM pabOTHI NMpH peanu3ann 00pa3oBaTeIbHBIX MPOTpaMM
BBICIIEro 00pa3oBaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despanst 2020 roxa.

5. ConeprkaHue TMCUUILIHHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3aejam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHMYeCTBA aKA/IeMUYEeCKUX YaCOB
5.1. TpynoemMkocTh pa3aesioB IMCHUIIHHDI

3a04yHasi popma 00y4eHHs

No HaumenoBanue pa3nena Beero . | CamocTosaTenbHas
J 113 JIP | KOHTaKTHOM
/T JUCIUTUTUHBI paborta
paboThI
1 | JIuneiiHas anreOpa 1 1 - 2 20
2 | Bektopnas anreopa 1 1 - 2 20
3 | AHanuTH4YecKas TeOMETpHUs 2 2 - 4 24
4 | Hayayia MaTeMaTu4ecKoro
aHanuza, GyHKIHUU OJTHOM
nepemenHoi (POII), mpe- 1,5 2 - 3,5 24
JIeJ1, HEMPEPBIBHOCTB, MPO-
W3BOJTHAS
5 | UHTerpanbHOE UCUUCICHHE
POIT 1,5 2 3,5 37
6 | OObikHOBEHHBIE THUDDe- 1 2 3 40
PEHITMAIBHBIC YPABHCHHSI
HTroro mo pasnenam: 8 10 - 18 165
KonTponbHas pabora - - - 0,3 19,7
[TpomexxyTouHas arrecramus - - - 0,6 12,4
Bcero 216

5.2. Conep:xanue 3aHATHH JIEKIITHOHHOTO THIIA

Pa3pnen 1 JIluneiinas aaredpa
Matpulibl: OCHOBHBIE IOHATHUS U oTipesesieHus. JInHeltHble onepauy HaJl MaTpULIaMU.
Brruucnenue onpenenureneid. YMHoxxenue Matputl. O6parHas Matpuna. CucremMsl
JUHEHHBIX YPaBHEHUN: OCHOBHBIE MOHATHUS U METO/IBI UX PELIEHUS.
Pa3nes 2. BekTopHas anredpa
['eomeTpuyeckoe u aHATUTUYECKOE MOHATHS BEKTOpa. JInHelHbIe onepauu Hal BekTropaMu. CKalsipHoe,
BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB, NX T€OMETPUUYECKHUIT CMBICIL.
Pa3znen 3. Ananuruyeckasi reoMeTpus.
CriocoObl 3a/1aHus ypaBHEHHs IPSIMOI Ha TUIOCKOCTH B IEKApTOBOM cucTeMe KoopAauHaT. KpuBbie BTopo-
ro nopsijka (OKpy>KHOCTb, JUIUIIC, TUIiepOoia, mapadona).



Pa3nen 4. Hauana maTeMaTn4eckoro aHajan3a, pynkuumn oanoii nepemennoi (®OII), npe-
AeJl, HelPePbIBHOCTD, POU3BO/IHAS.
OyHKIIUN OJHOM MepeMeHHON: 00JIacTh omnpeAeeHus, npeaen (pyHKIUH, HePEPhIBHOCTD, Kilaccupuka-
s Todek paspeia. [IpousBoanas u nuddepennuan GyHKIUN, FTeOMETPUUECKUN U (PU3UUECKHUI CMBICI.
[Tpou3BoHbIe BRICHIINX MOPAAKOB. ccienoBanue rpadukoB ¢pyHkuuid. Pemenne 3a1ay Ha SKCTpEeMyM.

Pasznea 5. UuTerpajabnoe ucuncienune ®OIL
[TonsTre HeonpeneIEHHOTO UHTErPajla, OCHOBHbBIE CBOWCTBA, OCHOBHBIE METO/Ibl HHTETPUPOBAHUS.
OmnpeneneHHBINH HHTETPaJl, €r0 TEOMETPUIECKUI CMBICI U CBOWCTBa, popmyia HeroTona —JIeliOHuma.
[Tpunoxenus onpeneneHHoro nHTerpaita. HecoOcTBeHHBIC HHTErPAIIBI.

Pa3zgea 6. O0bikHOBeHHbBIE NH(depeHIHATbHbIE YPABHEHMSI
OObikHOBeHHBIE UG (hepeHInaTbHbIe YpaBHEHH: OCHOBHBIE MOHATHS, Kiaccuukanus. duddepenun-
aJlbHbIE ypaBHEHUs IepBoro mopsaka. OOimiee W yacTHOe pemieHus AudQepeHnanbHOro ypaBHEHHUS.
Jlunetinpie tuddepeHnnanbHpie ypaBHEHUS BTOPOTO TOPSIIKA C IIOCTOSHHBIME KOA(UIIMEHTaAMH.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA
VY4eOHbIi JIaHOM 110 TUCUUILIMHE IPEAYCMOTPEHBI IPAKTUYECKHE 3aHATHUS

Ne HaumenoBanue pasnena dopma npoBEACHUS TpynoéMKoCTb, yac
B JTUCIUILIAHBI (MOTYJIS) 3aHATHUS 3a04Hast
1 | Jluneiinas anre6pa npakTHieckas pabora 1
2 | BekropHas anrebpa IpaKTU4ecKas padbora 1
3 | AHanuTH4YecKasi FeOMeTpHs MpaKTU4eckas pabora 2
Hagana MmaTeMaTnaeckoro aHanmsa,
4 ¢dbynkuu ogHoi nepemennoi (OOIN), npaxTHIecKas paboTa 9
npezes, HeMpPepPbIBHOCTD, MPOU3BO/I-
Hasi
5 | Nurerpanpuoe ucuncinenue GOII MpaKTU4eckas pabora 2
6 OObixkHOBeHHBIE MU hepeHInaIbHbIe npaxTHYecKas paboTa 2
ypaBHEHUs
Hroro: 10
5.4 [leraau3anusi caMOCTOATEIbHOI padoThI
Ne HaumenoBanue paznena Bun camocTosTeabHOM TpynoeMKocTh, yac
3 JUCIUIUIMHBI (MOJYJIs1) paboThI 3a04Has
1 | Pa3gen 1. Jluneiinas anreOpa [ToaroToBka K Tecty 20
2 | Paznen 2. BekTopHas anredpa ITonroroBka K TecTy 20
3 | Paznen 3. AHanuTrdeckast reoMeTpust ITonroroBka K TecTy 24
Paznen 4. Hayana maremaTHyecKoro [ToaroToBka K Tecty
4 | @Ham3a, (GYHKIIUM OJJHON EpEeMEHHOMN 24
(®POII), npenen, HENPEPBIBHOCT, MPO-
W3BOJIHAS
Pazmen 5. HHrerpanpHOE wHcCUMClIeHUE IToaroroska k Tecty
5 37
@OOI1
5 Paznen 6. OObikHOBeHHBIE U epeH- [ToaroToBka K Tecty 40
[THAJIbHBIC YPABHEHUS
Brinosninenne nomamsen
7 | KonTponbHas pabota KOHTPOJIbHOU paboTHI (11715t 19,7
obyyaromuxcst U30)
[TonroToBka K MpOMEKYTOUHOM N3yueHue JeKIIMOHHOTO
8 | Arrtecranumu (3a4ety / 9K3aMeHY) MaTepHaa, JUTepaTypHbIX 12,4
HCTOYHHUKOB B COOTBET-




Ne HanmeHnoBanue pasnena Bun camocrositenbHOM TpynoemMKocTs, yac
} JMCHUTUIAHBI (MOZYIIS) paboThI 3a04Has
CTBUU C TEMAaTUKON
Hroro: 197,1
6. [lepeyeHb y4eOHO-METOUYECKOT0 00eceYeHH sl N0 TUCIIUIITTHHE
rJﬁI ABTOp, HAUMEHOBaHHE Foz:lgzz[a- ITpumeuanue
OcHoBHas1 yueOHas IuTEpaTYpa

1 | XKykosckas, T.B. Beiciias matemaruka B IpuMepax U 3ajayax : 2017
yaeOHoe mocobue : B 2 4. / T.B. Xykosckas, E.A. MoiiokaHoBa,
AN. YpycoB ; TamOoBckuii rocyJapCTBEHHBII TEXHHUUECKUN YHU- ToTHOTeKCTOBLIIA
BepcuTeT. — TaMO00B : TaMOOBCKHIA TOCYAapCTBEHHBIM TEXHHUYECKUI JIOCTYTI IPU BXO-
yausepeuteT (TI'TY), 2017. =Y. 1. — 130 c. : wi1. — Pexxum pocrymna: Jie 1O JIOTHHY H
o [IOJIITUCKE. — URL: naposo™
https://biblioclub.ru/index.php?page=book&id=498922— Bbubnuorp.:
c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 2JIeKTpOHHBIH.

2 | XykoBckas, T.B. Beicmias maremaTuka B IpuMepax M 3ajadax: 2018
yueOHOe aekTpoHHOe m3nanue : B 2 dactsax / T.B. XKykoBckas,
E.A. Monokanosa, A.W. YpycoB ; TamO0oBCKuii rocynapcTBEHHBIH
TEXHUYECKUH yHHBEpcHTeT. — TamOoB : TamOOBCKHiI TOCYyIap- TommoTexeToBEIi
CTBeHHBIN TexHuueckuil ynusepcuter (TT'TVY), 2018. — Y. 2. — 161 Il;eci}(’)ﬂngli E;;E
c. : Tabm., rpad. — Pexum pocryma: mo moammcke. — URL: naporio*
https://biblioclub.ru/index.php?page=book&id=570339). — buo-
muorp. B kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-1885-
4 (4. 2). — TeKCT : SIEKTPOHHBIH.

3 | Jlyary, K.H. Breicmias MaTemaTuka: pyKOBOJICTBO K PEIICHHUIO 33a1a4 2013
/ K.H. JIynry, E.B. Makapos. — 3-e u3., nepepad. — Mocksa : ®us- TonHoTexcToBbIA
MatiuT, 2013. — Y. 1. — 217 c. — Pexxum noctyma: mo mojamucke. — ﬂ;eci}(;nngg ﬁi;ﬁ
URL: https://biblioclub.ru/index.php?page=book&id=275606— buo- napomo*
juorp. B KH. — ISBN 978-5-9221-1500-1. — TekcT : 37eKTPOHHBIH.

JlonoJiHuTeIbHASL YUeOHAs JINTepaTypa

4 | Bmoun A.1O., Muxanesa JI.B., Myxuna B.M. u ap. Beicias mare- 2009
matuka. CTaHnapTHble 3a7auu ¢ ocHoBamu Teopuu. — CII16. Uzn. 655
«Jlanp».2009

5 | Jlynry, K.H. Beiciias MatemaTuka: pykKoBOJICTBO K PELICHHUIO 3aa4 2018
/ K.H. JIyury, E.B. Makapos. — 3-e uz., nepepad. — Mocksa : ®us- TlonroTeKCTORELH
MatiauT, 2013. — Y. 1. — 217 c. — Pexxum octymna: no noamnucke. — H;ec?(f)nngg 2;’;2
URL.: https://biblioclub.ru/index.php?page=book&id=275606— bu6- napomo*
auorp. B KH. — ISBN 978-5-9221-1500-1. — TekcT : 3J€KTPOHHBIH.

6 | 'ycak, A.A. Beicmas maremaThka : y4eOHMK :@ B 2 Tomax /
A.A. T'ycak. — 7-e u3a. — Munck : TerpaCuctemc, 2009. — Tom 1. — TonHoTexcToBbId
544 c. : wi — Pexum pocryma: mo mnommucke. — URL: 2009 H;;g“ﬂg?;‘}fxz_
https://biblioclub.ru/index.php?page=book&id=572287. - buo- Hapomo*y
auorp.: ¢. 529. — ISBN 978-985-470-938-3. — TekcT : 371€KTPOHHBIH.

*- MMPEIKAC UCM HpOfITPI 1O CCBIJIIKEC, HCO6XOIII/IMO BOWTH B CUCTCMY

OyHKIIMOHUPOBAHHE JIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTEIbHON Cpeibl 00ecTIeYnBaETCs CO-

OTBETCTBYIOIIMMH CPEICTBAMU MH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.



https://biblioclub.ru/index.php?page=book&id=498922
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=572287

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxxnprit oOygaronuiics oGecredeH JOCTYIIOM K JIEKTpOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 9BC Uznatenncta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OubIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3maHust MO0 OCHOBHBIM M3y4aeMbIM TUCIHMILIMHAM U CHOPMHU-
POBAHHBIX 10 COTJIACOBAHUIO C MPABOOOIAIATEIISIMHA YI€OHOU U y4eOHO-METOIUIECKON JTUTEPATYPHI.

CupaBouHble 1 ”HGOPMAIHOHHBbIE CHCTEMBI
1. CnpaBouHo-tipaBoBas cuctema «Koncynprant [Lnrocy.
2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. Basza manneix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IMpodeccnonanbubie 0a3bl JAHHBIX

Hayunas snexrponnas oudnuoreka elibrary. Pexxum nocryna: http://elibrary.ru/.

. Enunoe okHo mocryma k o6pasoBaTensHbiM pecypcam Denepanpubiii moprain (http://window.edu.ru/)

. bubnuorexa Mammnoctpoutens (https://lib-bkm.ru/)

. DnekTpoHHas MHTEepHET - OMOInoTeKa sl «TEXHUYECKH YMHBIX» Jitojien «TexJIut.py». Pexum no-
cryna: http://www.tehlit.ru/.

. basa mannsix «Otkpeitas 6a3a 'OCTos» (https://standartgost.ru/)

. MaTepHer-caiit denepanbHOro areHTCTBA 0 TEXHUYECKOMY PEryJIupoBaHuio. Pexxum gocrymna:
http://www.gost.ru/.

6. UnTepHer-caiit M3narensckoro neHTpa «Akagemus». Pexxum gocrymna: http:// www.academia-

MOSCOW.ru/.
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7. ®OH] OLIEHOYHBIX CPEACTB /sl IPOBe/IeHUsI IPOMEKYTOUYHOI aTTecTAlMU 00y4YaroIuxcs mo
JTUCIHHUIIINHE

7.1. IlepeyeHb KOMIIETEHIMI ¢ yKa3aHHeM 3TanoB UX (JOPMHUPOBAHNS B IIpolecce OCBOCHUS
00pa3oBaTeJbHOM NPOrPaMMBbI
DopmupyeMble KOMIETEHIINN Bung u hopma KoHTpOIIS
OIIK-1.CnocobeH NpUMEHSTh €CTeCTBEHHOHayuHble U 00- | IIpOMeKyTOYHBIH KOHTPOJIb: 3ayeT,
LICMH)KEHEPHBIE 3HAHUS, METOJbl MAaTEMAaTUYECKOr0 aHaIn3a | 9K3aMCH.

U MOJICJTAPOBAHUS B IPO(PECCHOHATIBHOM AEATEILHOCTH Texkymmidi KOHTPOJb: TECTUPOBAHUE,
BLINOJIHEHUE JIOMAIIHUX KOHTPOJIBHBIX

3amannii 115 oOydarommxces U30.

7.2. Onucanue noka3sareJsieil 1 KpUTepreB OLEHUBAHNS KOMIIETEHIIUI HA PAa3JIMYHBIX 3TANaX UX
(¢opMupoBaHusi, oNUcaHHE MIKAJ OLlEHHBAHUSA

Kputepuii ouennBanusi pa6oTsl B ceMecTpe AJsl MOJYYeHHs 3a4eTa (MPOMeXKYTOUYHbIN KOH-
TpoJib popmupoBanust komnerenuuii OIK-1)

51-100 6annos (3aumeno) — oOyJaromMiics Ui MOJMyUYEHHUs 3a4eTa JOJDKEeH ycrenrHo, (bonee 50
0aJI0B), BBIMOJIHUTH TECT M0 KAXKAOMY M3 pa3zesioB, UTOIOBbIN Oalljl BBICTABISETCS KaK CpeHe apudme-
THYeCKoe 0aJlJIOB, HAOPAHHBIX B KaXKIOM TECTE;

Menee 51 banna (ne 3aumeno) — X0Tsi ObI OJIUH U3 PA3/ICIOB CEMECTPa HE OCBOEH O0YUYaIOIIUMCSI
(olleHKa Mo TeCTy cocTaBiisieT MeHee 51 Oanna).

Kpurepun oneHnBaHHS YCTHOTO OTBETA HA KOHTPOJIbHBIEC BONPOCHI IK3aMeHa (MPOMeKyTO0Y-

HbIil KOHTPOJIL (hopmupoBanus komnerennuii OIK-1)
OmMAUYHO — JAaH TOJIHBIN, Pa3BEPHYTHIN OTBET HA IIOCTABJICHHBIN BOIIPOC, II0OKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUN 00 0OBEKTE, JOKA3aTeIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OTBETE IMPO-
CJIE)KMBACTCS YETKasi CTPYKTYpPa, JIOTUYECKas MOCIEA0BATEIIbHOCTD, OTPaXKarolasl CyIHOCTb pacKpbIBae-


http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
https://lib-bkm.ru/
http://www.tehlit.ru/
https://standartgost.ru/
http://www.gost.ru/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/

MBIX ITOHATHI. OKOHYATENLHBIA OTBET AacCTCd C aACKBATHBIM HCIIOJIb30BAHUEM HAYUYHBIX TCPMHUHOB C I10-
TPOOHBIMHU U 0€30IMOOYHBIME BBIKJIAJIKAMH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIO-
IIF€ BOMIPOCHI;

XOpouio — JaH TOCTATOYHO MOJHBIN, pa3BEPHYTHIH OTBET Ha MOCTABICHHBIH Borpoc. OTBET YETKO
CTPYKTYpHUPOBAH, JIOTUYCH, U3JIOKCH B TCPMUHAX HAYKH. OI[HaKO A0ONYIICHBI HC3HAYNUTCIIbHLIC OH_II/I6KI/I,
CYIIECTBEHHO HE BJIMSIOIIME HA XOJ PEIICHHS 3a/la4d WU HEIOYEThI, UCIIPABICHHBIE 00yYarOIIUMCS C
MOMOIIIBIO BOTIPOCOB MPEMOAABATEINS;

(vOosnemseopumenbHo — TaH HETIOTHBIA OTBET, JIOTHKA U TIOCJIC0BATEIIbHOCTh U3JIOKCHHUS UMEIOT
CYIICCTBCHHBIC HAPYIICHUA. I[OHyIJ_IeHBI OH_II/I6KI/I B XOJ€ BBIIIOJTHCHUA 3aJaHNA, BCICACTBHUC HEAOCTATOY-
HOTO TIOHMMaHHs oOydaromuMcsi 0a30BBIX MOHITUH MpenMeTa. B oTBeTe OTCYTCTBYIOT BBIBOJBL. He B
IIOJIHOW Mepe IPOJAEMOHCTPUPOBAHBI YMEHMS PEIIaTh TUIIOBBIE 3a1a4M IIPEIMETA;

Hey00se1emeopumenbHo — 00y4aloNics JeMOHCTPUPYET HE3HAHNUE TEOPETHYECKHX OCHOB Tpe/I-
MCTa, OTCYTCTBYIOT WJIM CACIAHbI HCTIPABHUJIbHBIC BBIBOABI U 0606L[I€HI/I$I, 3alaHus 6PIJICTa BBITTIOJIHCHBI HE
MOJTHOCTHIO WJTH HETIPABUJIHHO; HET OTBETOB Ha JIOTIOJTHUTEIIBHBIC BOTIPOCHI.

Kpurepun oueHMBaHWsI BBHINOJHEHUS 3aJaHU B TecTOBO ¢opme (TeKylIHil KOHTPOJIb
¢opmupoBanus komnerenuuii OIK-1)

[To uToram BBIMOJIHEHHS TECTOBBIX 3a/IaHU OIICHKA MPOU3BOJUTCS O YEThIPEeXOaUIbHOMN HIKae.
[Tpu nmpaBUIIHHBIX OTBETAX HA:

86-100% 3amaHuil — OLIEHKA «OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,;

51-70% 3amaHuii — OLIEHKA «)0081emME8OPUMETLHON,

MeHee 51% - oneHKa «Hey0081emeopumenbHo».

Kpurtepun ouneHnBaHusi JOMAIIHUX KOHTPOJIbHBIX 3aganuii (s odyyaromuxca U30) (Te-
KyIMii KOHTpoJb (opmupoBanus kommerenuuii OIK-1)

51-100 6annos (3aumeno) — oOyJarOUIMIACS I MOJYYCHHS 3a4eTa MO JOMAIIHEeH KOHTPOJIbHON
pabote nomkeH ycrneuHo, (6onee 50 %), BBIMOMHUTD 3a/laHUs U3 KaXKIOTO pasfena, BXOIAIIEro B KOH-
TPOJIbHYIO;

Menee 51 6anna (ne 3aumeno) — X0oTs ObI OJIUH U3 PA3JCIOB CEMECTPa HE OCBOCH 00YUYaArOIUMCS
(oueHka paszzgena cocraBisieT MeHee 51 6ana).

7.3. TunoBble KOHTPOJIbHbIE 33/IaHNS WM MHbIE MAaTePHAJIbl, He00X0UMbIe /1JIsl OLleHKH 3HAHMI,
YMeHMii, HABBIKOB U (MJIM) ONBITA 1eATeIbHOCTH, XapAKTEPHU3YIOLIUX 3Tanbl (POPMUPOBAHUA
KOMIIETeHIHI B Mpolecce 0CBOeHNs 00pa3oBaTe/IbHOI NPOrpaMMblI

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. ®ynxuusa. Obnacts onpeneneHust GyHkuuu. CBolicTBa U rpad)UKH OCHOBHBIX JIEMEHTApHBIX (PYyHK-

UH.

[Ipenen pynkuuu B 6eckoneunoctu. [Ipenen GpyHkunn B Touke.

beckoHeuHo Maible 1 OECKOHEYHO OOJIBIINE BEIUIUHBI.

IIpaBuna mpenenbHOro nepexoaa (TeopemMsl 0 Ipeaelie CyMMBl, IPOU3BECHHS], YACTHOTO).

3ameuaTenbHble npeaensl. [Ipumepsr.

OyHK1MS, HenpepbIBHAs B Touke. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKLIUSX.

IIponsBonHas. 3agaun, NPUBOJAIIME K MOHATHIO IMPOM3BOAHON. MeEXaHMYECKHIM CMBICI IPOU3BOJI-

HOH. ['eomeTpruecKuil CMbICT IPOU3BOAHON. Y paBHEHHE KacaTeIbHOW K KPUBOM.

Huddepenunpyemocts pyHKIMH. CBSI3b MKy HENPEPHIBHOCTHIO U U HEPEHIINPYEMOCTHIO.

9. IpaBuna muddepeHnmpoBanus (TEOPEMBbI O MPOU3BOAHON CYMMBI, TIPOU3BENEHUS, YacTHOTO). [Ipo-
U3BOJ/IHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

10. [Mpou3BomHast PYHKIINH, 3aJaHHOI HesBHO. [IpOM3BOTHBIC BBICIINX ITOPSIIKOB.

11. ITpumeHeHnEe TPOU3BOIHON K BRIYMCICHUIO MTpeaenoB. [Ipasumno Jlonurass.

Nogabkown
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12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

OcHoBHBIE TeopeMbl AP PepeHINATBHOTO UCUHCTCHUS. [IpHIIokeHUsT TPOU3BOAHON K BBIYHCICHHIO
npenenos. [Tpasuio Jlonurans.

Psn Teitnopa. Pasnoxxenue ¢pyHkumii sin X, cos X, ex B psan Teitiopa.

MoHoToHHOCTb (pyHKIMH. JocTaTOYHBIE YCIOBUSI MOHOTOHHOCTU. HeoOxoaumMble ycioBusl.
OkerpemMyM ¢GyHkunu. HeoOxonumelid mpu3Hak 3KcTpemMyMa. JlocTaToyHble MPU3HAKH CYIIECTBOBA-
HUS DKCTpPEMyMa.

Beimykiocts GyHkiun. Touku neperu6da. JloctaTouHbIe YCIOBHS BHITYKIOCTH (DYyHKIINH.

Cxema noctpoeHust rpaduKoB PyHKIIUN OJTHON TEPEMEHHOM.

[lonstue nepBooOpazHoii. Heomnpenenenusiii unrerpan. CBolcTBa HEOIPENEICHHOIO HHTErpaa.
®opMyJipl U IPaBUJIA UHTETPUPOBAHUS.

Mertoabl UHTETpUpOBaHUs. IHTErprupOBaHUE TPUTOHOMETPUIECKUX (DYHKITHIA.

3azaya 0 BBIYMCIICHUU IO KPUBOJIUMHEWHOM Tpanenuu. OnpenencHue onpeIeeHHOIO HHTErpa-
Jla U €ro FeOMeTPUYECKUN CMBICIT.

I'eomeTpuueckue NpUIOKEHUs ONPEAEICHHOTO UHTerpaia. Beruucnenue miomanei miockux Guryp,
00BeMOoB Ten BpaiieHus. HecoOCTBeHHbIE MHTETPAJIBI.

Juddepenunanbapie ypaBHeHHS TIepBoro nopsaka. O0miee u yactHoe pemreHus. 3anavya Kommu. Pe-
HICHUE JIMHEWHBIX ¥ OJHOPOIHBIX TU(PepeHINATbHBIX YPaBHEHUI TIEPBOTO MOPSIKA.

JIuneitnsle nu¢depeHmanbHble ypaBHEHUs! BTOPOro nopsaka. 3aaada Komm.

IIpumepHbIe TecTOBBIE 3aaHU (TEKYIIUI KOHTPOJIb)

O0pasen TecToBOro 3a1aHus K pasnenay «J/Iuneiinas aaredpay»

-2 3 2 -1 T
Hano A= B= 1 . Torma B' —3ApasHo...

1 -1) 3
-2 3 2 - 0 1
Hanbl Mmatpunel A = , B= ,C= , D= (3 —l), F= . YcTraHoBUTE COOT-
1 -1 3 1 2 1

BETCTBUE MEXXAy npousseaenueM marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3ynbraTrom

a) GJ b) (_12 _31} c) (g _02] ;d) (_51 _Szj; €) He BBIIIOIHHIMO.

~2 -1 -3

3. Beruncnute onpepennrens (1 0 0.

3 -4 2

4. Pemnth cucteMy JIMHEWHBIX ypaBHEHUN MeTtoaoM Kpamepa, MaTpuuHbBIM METOAOM M MeToJoM ['aycca

2X, + X, +3X%, =9,
X, —2X, + X3 =2,

3X, +2X, +2X, = 1.

5. nsg marpuisl ( 1

1.

2.
3.

-2 3

J 06paTHa;1 UMECT BU] ...

O0pasen TecTOBOro 3aJaHuA K pa3jeny «BekTopHas anredopa»

Koopaunats! BekTopa AB +a pu A3-51), B(5-84), a=(-102) paBHBHL. ..

A(-3-12), B(-10:1), C(0;2,3)

Ipoekmus Bextopa AB Ha 2BC Ipu paBHa

Ipu kakom 3nauennu K exropsr a= (L 2;k) u b = (4;—2;—1) 6yayT nepreHmKyspHbi?
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Ecnu nansr Bextopa a=3i — ] —2K u b = (1;2;—1) . To KOOpAMHATE BEKTOPHOTO IIPOH3BEICHS
(2a+b)xb pasusr:
O0beM napasuiesenume/ia, IOCTPOSHHOIO Ha BEKTOpax

a=2i—J+2k,b=T+2]7-2k,c=31 —6] +2k pasen...
Oo0pa3en TecTOBOrO 3aIaHUS K pa3iely «KAHAJIUTHYECKAs] TeOMeTPHUsD)

VYT110B0O# KO3(hGUIHEHT PAMOU, TepHeHIUKYIIpHO —4X— Y —3=0 paBeH...

YpaBHeHHE NIPSAMOM, IPOXOAAIIEH YePe3 TOUKU A(Z3) U B(-10) HUMEET BUL. ..
CocTaBUTh YpaBHEHHE MIPSIMOH, IPOXOAsIIcH yepe3 Touky M (-1;4) mepreHIuKyIapHO MPSIMOI

7x—6y+2=0.

YcTaHOBUTE COOTBETCTBUE MEXAY YPaBHCHHUAMMU U JIUHHUAMMU, KOTOPBIC 3a4a10T 3TU YPaBHCHU:
2 2 2

X y -1 X y2 =1 X_2+X:1

N5 7 7, 25 7 .35 7
0) OKPY’XKHOCTb, 3) 3JUIMIIC; T)rumepOona, 1) napabona.
Haiitu paaunyc oKpy>KHOCTH X2 + y2 +10y +16x-11=0.

O0pa3sen TecToBOrO 3a1anus K pasneny «Havyana maremaTnueckoro aHajamn3a, PyHKIuM 01-
Hoil nepemenHoi (POII), npenes, HenmpepbIBHOCTD, IPOU3BOIHAN»

Jlana gynkmus Y =+/X> +X—6 +5. Torya ee 06/1aCThIO 3HAYEHUH ABIAETCS MHOXKECTBO. ..

Yucno Touek paspbiBa QyHKIHH Y = BHO...

(x—5)(x+3)° O

2X 3x

paBeH ...

[Mpu ucnosnp3oBanuu npapuia Jlomurans lim e
x—0

3x
4. Haiitu npoussoauyto pynxuuu Y =€ -arctg 2X

3
. - X
VYrnoBoit ko3¢ GuUIMEeHT KacaTenbHOM K rpaduky QyHKIUN Y = 3 X+1 B TOuke X, =3 paBeH ...

4
X
VYkaxkuTe IIMHY MHTEepBaja BBITYKIOCTH BBEpX Ipaduka QyHKIUN Yy = > +2x° —9x* 1.

Oo0pasen TecToBOro 3axanus K pasaenay « MarerpajgbHoe ucunciesue ®OII»

MHoxecTBO repBooOpa3Hbix GyHkimu f (X) _ X >

UMECT BU[ ...
X+2

Haiitu jsin % xcos xdx.

I[Tnomans 061acTH, orpaHrdeHHoN auausamMu Y =5— X2, y =1 paBHa...
b

1
Berunciure: jxe’zxdx
0

+00
o 4
Hecob6cTBeHHbIN HHTErpaT j(x— 2) dx paBeH ...
3

Oo0pa3sen TecToBOroO 3a1aHus K pasaeny «O0bIKHOBeHHbIe TU(epeHIHATbHbIC YPABHEHU»

Haiinute obmee pemenne audhepeHIuanbHOro ypapHeHus: X y'= (l— X)y

12



-1
2. Ecmu y(x) — pemieHue ypaBHeHHS )'= y=- ,YAOBIIeTBOpsitoliee ycinoButo )(2) =3, roraa y(1) paBHo
X

3
3. OGwwuMm penienreM quddepeHuaIbHOro ypaBHeHus Y — 3x2y = Xe" sBnsercss QyHKIHS. ..
4. 3anano nuddepennuansaoe ypasuenue y'+4y'—-3y = 0. Toraa coOTBETCTBYOIIEE €My XapaKTepH-

CTHYECKOE YpaBHECHUE UMEET BU]
5. YacTHOMY pElICHUIO TUHEHHOTO HEOTHOPOAHOTO U PepeHITNATBHOTO ypaBHe-
HUS y' '—5y'+6y = X+1 1o By €ro npaBoi YacTH COOTBETCTBYET (YHKIHS. . .

IIpumep 3axanuii Mo pasaejiamM U3 J0OMAIIHUX KOHTPOJIbHBIX padoT
s odyqarommxcess U30 (Tekyuuii KOHTPOJIb)

Paznen 1 «Jluneitnas anreGpa

1 -2 1 2
A= B= ]
1.1. Janbl MaTpuLbl -3 0 u 3 -1 . Haiitu matpuny C=B+A .

2 -1
(5 -1 2) B=|-3 4
1.2. dano 01 _3, 10 . Haiitu matpuiy A-B.
1 2 -3
21 4

0 -1
2%, —4X, +3%; =1,
X, —2X, +4xX, =3,
3X, — X, +9X%; = 2.

1.3. BeuuciuTh onpeaeinuTenb

1.4. Pemiuth cucremy ypaBHEHUIN
Pa3nen 2. BexropHas anredpa

AB A(-3;,-2;1), B(4; -6;2).

2.1. Haiitu koopAHHATBI BEKTOpa AB 4 ero JUIMHY, €CIIU

=(-13-1) p-8c, B(2-3-1)C(2-30) u a-b

. Haiitu BexTop 2a

-2 -

2.2. JlaHBl BEKTOPBI

2.3. HaiiTu ckanspHOe TIpou3BeicHHe BEKTOPOB & u b , €CIIH

45"

" YTOoJI MCKIAY HUMU

2.4. HaiiTu KOCMHYC yIJIa MEXIy BEKTOpaMu

a=i +2]—k b=(L3; 1)
2.5. HaiiTu BeKTOpHOE NPOU3BEICHUE BEKTOPOB a |

2.6. Haiitu 00bEM nupaMubl, MOCTPOSHHON Ha BEKTOpaxX a=21+] : b =i+ k =1-3j+k .
Paznen 3. Ananutrueckas reoMeTpus
3.1. Haiitu ypaBaenue menuanbl CD tpeyronsanka ABC, ecnu BepIIMHBI UMEIOT KOOpAHHATHL:  A(-6; -

3), B(10; -1), C(11; -5).
3.2. Haiitu ypaBHeHuUe npsiMoid, mpoxoJsielt uepes3 Touky A(-6; -3), NEPIEHIUKYISIPHO MpsMON 6X
-3y +1 =0.

3.3. Yka3zaTh ypaBHEHHE OKPYKHOCTH, KOTOpas MPOoXoauT depe3 Touky A(11;8)
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¢ neatpom B Touke C(-1;3).

2 2 _
3.4. Haiitu paanyc OKpy»KHOCTH x*+10x+y"+6y=2.
Paznen 4. Hauana maTtematuyeckoro ananu3sa, GyHkiuu ogHoi nepemennoi (POII), npenen, HenmpepbiB-

HOCTb, IPOU3BOIHAS
Haiitu npenensi:

x2—-2x+1 +12—+/4—
a). lim——— 0). lim vx Vi-—x
—-12x2—x—1 x—=—4 x4+ 2x—8
) lim 10x—7 ) i 1 —cos8x
B). ). B
x—ewo 3xY+2x3+1 xl—lﬂ X -sin4x

Haiiti nmpon3BoaHbIe CleAyomuX QyHKIIHIA:

a). y = 3x* 1 522 6. [ y = =t

1+igx
B). V= gin3by - v r). y = patetgx
). y = arctg2x + - ©. | ¥ =In(cosx)
X
Hccnenosars GYHKIUM M TIOCTPOUTH UX TPAPUKH:
a). 0). x?
y=x*+x*2—8x+7 y =
x+3

Paznen 5. Unterpansuoe ucuncnenne OOl
Haiitu HeonpenenéHHble HHTETPATIBI:

a). [(6x —2)dx 0). I dx
3—4x
B). I xdx ). | [sin2x-cos6xdx
cos” 4x

2. BoruncnuTh miomans GUrypbl, OrpaHu4eHHOMN JIMHUSMU:
yi=x+1 x=0

Paznen 6. OObikHOBeHHBIE UG depeHnaTbHbIe YPABHEHUS
Pemmts nuddepennpanbuble ypaBHEHUS:

). VYE+ 1= xyy' ) y'— 3y = (x+ 1)*
x+1

7.4. CooTBeTCTBHE LIKAJbI OLICHOK W YPOBHeil chopMHPOBAHHBIX KOMIIETEHIIUI

YpoBeHb chopMupo-

. Ornenka TTossicuenus
BaHHBIX KOMIIETEHIIUI

TeopeTnueckoe cofepkaHUE Kypca OCBOEHO IOJIHOCTBIO, BCE
MPEAYCMOTPEHHBIE TIPOrpaMMoil OOydeHHUs y4ueOHBbIE 3a/laHUs BHI-
TIOJTHEHBI.

OO0yuarmmiicss JEMOHCTPUPYET 3HAHUS OCHOBHBIX MATEMAaTHYECKHUX

Bricokuit OTJINYHO
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YpoBeHb chopmMupo-

. Orenka TlToscuenus
BAHHBIX KOMIIETEHIINHI

METOJIOB, CIIOCOOHOCTh TMOJy4YaTh U 00pabaThIBaTh MHPOPMAIUIO U3
Pa3IMYHBIX UCTOYHHUKOB U O(GOPMIIATH WH(POPMAILIUIO B JOCTYITHOM
JUIsL IPYTUX BHJIE, AACT MOJHBIN, Pa3BEPHYTHIM OTBET HA IOCTaBIICH-
HBI BONPOC, IMOKAa3bIBACT COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00
00BeKTe, JOKA3aTEIIbHO PACKPHIBACT OCHOBHBIC MOJIOXKCHHS TEMBI; B
OTBETE MPOCIICIKUBACTCS YETKasi CTPYKTypa, JOTHUECKas MOCIIe0Ba-
TEIBHOCTh, OTPAXKAIOIIAS CYITHOCTh PACKPBIBAEMBIX MOHATHH. OKOH-
YaTeNbHBIA OTBET JAeTCs C aJCKBAaTHBIM HCIIOJIb30BAHUEM HAYYHBIX
TEPMUHOB C MOAPOOHBIMU U 0€30IMOOYHBIMH BBIKJIAAKAMH, TIOKa3a-
Ha CITOCOOHOCTBH OBICTPO PEarupoBaTh Ha YTOYHSIOIIUE BOMPOCHI

Teoperuueckoe colepkaHue Kypca OCBOECHO IOJIHOCTBIO, BCE

IPEIyCMOTPEHHBIE MPOrpaMMoii oOyueHHUsl y4yeOHBbIE 3alaHUsS BBI-
IIOJIHEHBI C HE3HAUUTEIbHBIMU 3aMEUaHHUSIMU.
OO0yuaromuiics He B MOJHOW Mepe JEMOHCTPUPYET 3HAHHSI OCHOBHBIX
MaTeMaTHYECKUX METOJIOB, CIOCOOHOCTh IONy4aTh U 0OpadaThIBaTh
UHPOPMALIMIO U3 PA3JIMYHBIX UCTOYHHUKOB M 0(OpMIIATH MH(POpMa-
LU0 B JIOCTYIHOM Ji Apyrux Buje. IIpum aTom gaH J0CTaTOYHO
IIOJIHBIM, Pa3BEpHYTHI OTBET Ha IOCTaBICHHBIA Bompoc. OTBer
CTPYKTYpUPOBAaH, JIOTUYEH, M3JI0O)KEH B TepMUHaX Hayku. OpHako
JIOIYILIEHbl HE3HAYMTEJIbHbIE OIIMOKH, CYLUIECTBEHHO HE BIIUSIOIINE
Ha XOJ peIIeHHs 3aJadd WM HEJI0YeThl, MCIPaBICHHBIE 00ydaro-
IIMMCS C TOMOIIIBIO BOIPOCOB MPENoiaBaTesl

bazoBeii XOPOIIIOo

Teoperuueckoe cofepKaHue Kypca OCBOEHO YaCTHYHO, 0OJIb-
IIMHCTBO IPEIYCMOTPEHHBIX IPOrpaMMoil 00ydeHHsl yueOHBIX 3aja-
HUI BBINOJIHEHO, B HUX UMEIOTCS OLIMOKH.

OOyyaromuiicst Mpu UCHOJIB30BaHUU OCHOBHBIX 3aKOHOB €CTe-
yIIOBJIe- | CTBEHHOHAYYHBIX IUCLHIUIMH B HPOQPECCHOHATIBHON NEATEIbHOCTH
[Toporosslii TBOpH- JIa€T HETIOJHBIM OTBET, JIOTMKA U IOCIEAOBATEIBHOCTh U3JI0KECHUS
TENbHO | UMEIOT CYIIECTBEHHbIE HapylleHus. JlonyiieHsl OmnuOKY B X0/1€ BbI-
MOJIHEHUS 33/1aHUS, BCJIEJCTBUE HEAOCTATOYHOTO MOHUMaHMs 00Y-
yarolumMces 0a30BbIX NOHATHH NpeaMeTa. B oTBeTe OTCYTCTBYIOT BBI-
Bozbl. He B oHOM Mepe MpoAeMOHCTPUPOBAHbl YMEHHUSI PEIIaTh TH-
MIOBBIC 3aJa4U IIpeaMeTa

TeopeTtnueckoe copepkaHue Kypca HE OCBOE€HO, OOJIBIINHCTBO

IPEIYyCMOTPEHHBIX MpOrpaMMoii 00ydeHus: y4eOHBIX 3aJaHui 1160
HE BBINIOJIHEHBI, JINOO cojepaT rpyOble OMMOKM; JAOMOJIHUTEIbHAS
caMoCTosiTeNIbHas paboTa HaJl MaTepualloM He MpHBeJIa K KaKoMy-
100 3HAYUTENIbHOMY IOBBIILIEHUIO KaueCTBA BBIMIOJHEHUS yUEOHBIX
HEYIOBJIE- | 3aJaHUM.
Husknii TBOpHU- OOyyaromuiicst He IEMOHCTPUPYET 3HAHUSI OCHOBHBIX MaTeMa-
TENbHO | TUHYECKUX METOJIOB, CIIOCOOHOCTh MOIy4aTh U 00padbaTeiBaTh HHMOP-
MaIMI0 M3 Pa3IUYHbIX HCTOYHHKOB U O(DOPMIIATH MHQOpPMAIHIO B
JOCTYITHOM JUJIsl IpYrux BUAE. JIeMOHCTpUPYET HE3HAHUE TEOpETUYe-
CKMX OCHOB IIPEIMETA, OTCYTCTBYIOT WM CHEIAaHbl HENPAaBUIIbHBIC
BBIBOZIBI M 0000ILEHMS, 3aJaHHsI OMIeTa BBIIOJHEHbI HE MOJHOCTHIO
WJIM HENPABWIBHO; HET OTBETOB Ha JIONIOJHUTENIBHBIE BOIIPOCHI.

8. MeToauyeckne yKazaHus 1Jisl CAMOCTOSAITEIbHOI PadoThI 00yYaIOIUXCS

CamocTosTenbHast paboTa cCiocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ yueOHOW U Hay4yHOM JIH-
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TEpaTypol, OCMBICICHUIO U 3aKPEIUIEHUIO TEOPETHYECKOro MaTepuana Mo YMEHHIO apryMEHTHPOBAHO
HCIOJIb30BaTh MaTEMAaTUYECKUE METOIbI JJIs PEIICHUsI TOCTABICHHBIX 3a/1a4.

CamocrosTenbHas paboTa BBIMOIHACTCS BO BHEAYIUTOPHOE (AyJUTOPHOE) BpeMs MO 33aJaHHI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEIo/iaBaTelisi, HO 0e3 ero HermocpeACTBEHHOr0 y4acTus (IIpH 4acTUy-
HOM HENOCPEICTBEHHOM YYaCTHH MPETOAaBaTelIsl, OCTABIAIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a paboToit
CTYJCHTOB U MaruCTPaHTOB).

CamocrosiTenbHast pabora OakalaBpOB B By3€ SIBIIACTCS BAXHBIM BHUIOM HX Y4eOHOM M HAayqHOU
nearensHOCTH. CaMocTosATeNIbHAs padoTa UTPAET 3HAYUTENBHYIO POJIb B PEUTUHIOBOM TEXHOJIOTUU 00YUEHHUS.
[TosTOoMy camocTosiTeNnbHAS paboTa T0JKHA cTaTh 3()(PEKTUBHOM U 1IeTeHANPaBICHHOM PadOTOl CTYACHTOB.

Dopmbl camocmosmenbHol pabomoi.

OCHOBHBIMH BHJIAMH CaMOCTOSATENHLHON pabOThl 00YUYarOIUXCS SIBISIFOTCSL:

- 3HAKOMCTBO M M3Y4YE€HHE MATEPUAJIOB JIEKIIMOHHBIX U IPAKTHUYECKUX 3aHATHU I IOITO-
TOBKHM K ayJUTOPHBIM 3aHATUAM (JICKIUSAM, JTa0OPATOPHBIM M MPAKTHUYECKUM 3aHITHUSM) M BBIIIOJTHEHUE
COOTBETCTBYIOIIUX 3aJaHUN;

- U3y4eHUE Y4COHOW H METOAMYECKOW JIUTEPaTypbl, MAaTepPUAOB C IPUBICYCHHEM
anektpoHHbIX cpencts DMOC (MOODLE);

— TIOJTOTOBKA K TECTOBBIM 3aJaHHsIM;
— BBINOJIHEHNE KOHTPOJIBHOTO IOMALIHET0 3a1aHus ooy4darormmucs U30;

— TIOATOTOBKA K 3a4€Ty/IK3aMEHY.

CaMOoCTOSTEIFHOE BBITIONIHEHUE MEeCMO8bIX 3a0aHUil TIO BCEM Pa3zieiiaM JUCIUILTUHBI CHOPMHUPOBAHBI
B (oH1e o1ieHOUHBIX cpeactB (POC)

ConepxaHe TECTOB 0 JAMCUHUIUIMHE OPHEHTUPOBAHO HA TOJTOTOBKY OOYYarOIIUXCS 1O OCHOB-
HBIM BOIIPOCAaM Kypca. YPOBEHb BBHIOJHEHHS TECTa MO3BOJSIET MPETOAaBaTeNsIM CYyIUTh O XOJIE CaMo-
CTOSITENILHOU pabOThl OOYUYAIOIIMXCS B MEKCECCUOHHBIN MEPUOJT M O CTETICHH MX MOJITOTOBKH K JK3aMe-
Hy/3a4erTy.

JlaHHBIE TECTHI MOT'YT MCIIOJIb30BaThCS:

—  00ydYaroUMMHUCS MPU TOATOTOBKE K 3aueTy/3K3aMeHy B popMe caMOIPOBEPKH 3HAHHIA;

—  TpenojaBaTessiMU Ui MPOBEPKH 3HAHUN B KauecTBe (POPMbI IPOMEKYTOUHOTO KOHTPOJIS Ha
71a00paTOPHBIX M JIEKIIMOHHBIX 3aHATHSIX;

— Ul IPOBEPKH OCTATOYHBIX 3HAHUI 00YyJaroLINXCsl, U3YUMBIINX JAHHBINA KypC.

Tecmosvie 3a0anusi pacCUNTaHbl HA CAMOCTOSITENBHYIO PaboTy 0€3 HCIOIb30BaHMsI BCIOMOTraTelbHbIX
MarepuaioB. To ecTb MpHM MX BBINIOJIHEHWH HE CIleIyeT IOJIb30BaThcsl Y4eOHOM W JpYyrMMH BHAAMH
JIUTEPATYPBI.

Jlnst  BBINONHEHUS mecmo6o2o0 3a0aHus, TPEXIEe BCEro, CIEAyeT BHUMATEIbHO IPOYUTAThH
nocTaBJIeHHbIH Bompoc. [locie o3HakoMIIeHHsI ¢ BOIIPOCOM CIEAYET MPUCTYNaTh K BHIOOPY IpeaaraeMbIx
BapHUaHTOB OTBETA.

Ha Brmonaenune mecma OTBOAUTCA OT'PAaHUYCHHOC BPEMS. OHO MOXKeET BapbUPOBATHCA B 3aBUCHUMOCTHU
OT YPOBHSI TECTUPYEMBIX, CJIO)KHOCTH M 00bEMa TeCTa.

Boinonnenue unousuoyanvHoli KoHmponbHou domawnel padomsl SIBISIETCS] YaCThIO CAaMOCTOSATEb-
HOM paboTsl oOyuatomierocs M30 u npenycMaTpruBaeT HHANBUIYAIBbHYIO paboTy 00ydaromuxcs ¢ yueo-
HOM, TEXHUYECKOW U CIIPAaBOYHOM JIMTEPATYPOU IO COOTBETCTBYIOIIUM pa3JjiesiaM Kypca.

OOyuaromiyecs BBITOJHSIOT 33/1aHUS 110 BapUAHTaM.

[IpenogaBatens kadeapbl OCYIIECTBISET TEKYIee PYKOBOJACTBO, KOTOPOE BKIIFOUAET: CUCTEMAaTH-
YECKUE KOHCYJIBTALlMU C LEJIbI0 OKa3aHUs OPTraHU3alMOHHON U HAyYHO-METOINYECKOW MOMOIIH CTYECH-
Ty; KOHTPOJIb HaJ BHITIOJHEHUEM paOOTHl B YCTAHOBJICHHBIE CPOKH; TIPOBEPKY COAEpKaHUA U 0hopmiie-
HUS 3aBEPIICHHON PabOTHI.

Koumponvnaa domawmnsas paboma BHIIOTHSAETCS 00y4YaIOUIMMCSI CAMOCTOSITEILHO U JTOJIKHA OBIThH
IIpe/ICTaBJICHA K POBEPKE 10 Hayalla IK3aMEHALlMOHHOW CECCHH.

OOyuarommecsi, He BBITIOTHUBIINE KOHMPOIbHblEe 0OMAWHUe pabomul, K cade (3a4eTa) IK3aMeHa
He jgomyckaiorcs. Pabora gomkHa ObITH akKypaTHO o(OpMiIeHa B MEYAaTHOM WM NMHCHbMEHHOM BHJIE,
ynoOHa JUIsl MPOBEPKU U XpaHEHUSI.
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9. IlepeyeHb NHPOPMANMOHHBIX T€XHOJIOTHIi, HCI0JIb3YyeMbIX NP OCYLIECTBICHUHN
0o0pa3oBaTe/IbHOIO NMpouecca Mo AMCIUIIHHE

JInsi yCHenHoro OBIaeHUs] JUCIUILTMHOW HCIONB3YIOTCS CIIEAYIOINEe NHPOPMAIIMOHHBIC TEX-
HOJIOTUHU OOYUYCHHS:
e [lpu mpoBeneHMM JEKIMH HCIIOJB3YIOTCS NpPE3EHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint).
e [IpakTuyeckue 3aHATUE IO JUCHUIUIMHE MPOBOAATCS C IPUMEHCHHEM HEO00XOAUMOro
METOJIMYECKOr0 MaTepuaia (METOJMUECKHE YKa3aHusl, CIIPAaBOYHUKH, HOPMATUBBI U T.II.)
* B ciydae IMCTaHIIMOHHOTO M3YYCHUS AUCIMIUIMHBI M CAMOCTOSTEIBHOM pabOThI HCIIONIB3YETCS
SUOC (MOODLE)
Jlekuuu mpoBOJATCS B OOBIYHBIX ayaUTOpHUsX. [IpakTuueckue 3aHATHS MPOBOIATCS WU B OOBIY-
HBIX ayJAUTOPHSX WM B KOMIIBIOTEPHOM KJIACCE C MCIIOJIb30BaHMEM CIICIHAIbHBIX mporpamm. [lpu mpo-
BE/ICHUH MPAKTUYECKUX 3aHATHH CTYACHTHI UCTIONIB3YIOT YUeOHO-METONYECKYIO JIUTEPATypy, IPH HEO0O-
XOJIMMOCTH BBIJIACTCSI Pa3/IaTOYHBIA MaTepuall: TaOJIHIIbL, 3a1aHHS.
TecTOBBIN KOHTPOJIb 3HAHHH MOXKET NMPOBOJUTHCS B OOBIYHON ayAUTOPHU M B KOMITBIOTEP-
HOM KJ1acce.

HudopMaTHBHO-Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHUS UCIIOJIB3YIOTCS B OCHOBHOM C YY€TOM pas-
JIMYHOTO COYCTAHUS TPAJAUIMOHHBIX (OpPM (JIKLIUS, M MPAKTUYECKOE 3aHATHUE, KOHCYJIbTAIINS, CAMOCTOS-
TenbHas paboTa).

YHuBepcuTeT obecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTPaMMHOTO oOecriede-
HUSL:

®  CEeMEICTBO KOMMEPYECKUX ONEPalOHHBIX cucTeM cemeiictBa Microsoft Windows;

e oducHsIf nakeT npuioxxeHuit Microsoft Office;

e  TpOrpaMMHAasi CUCTeMa Ui OOHAPYKEHHsI TEKCTOBBIX 3aMMCTBOBAHUI B y4COHBIX M HAYYHBIX
pabotax «Antumnaruat.BY3».

10. Onucanne MaTepuaibHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI /15l 0CyIIeCTBIEHUS
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCHUIIMHE

Peanu3zanus yqyeOHOro nporecca oCyIiecTBISIETCs B CIIEIUAIbHBIX YUEOHBIX ayAUTOPUSAX YHUBEP-
cUTeTa JUIS IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA, MIPAKTHYECKUX 3aHSATHH, TPYNIIOBBIX U WHAUBHIY-
aJIbHBIX KOHCYJIbTAIlMH, TEKYLIEr0 KOHTPOJISI M MPOMEXKYTOUHOU aTTecTanuu. Bee aynuTopun ykomIuiek-
TOBAHBI CHENHUATH3UPOBAHHOW MEOENbI0 M TEXHWYECKHMMH CPEICTBAMH OOYYECHHWs, CIYKAIIUMH IS
npeacTaBieHus ydeOHoil uHdopmanuu Oombinoit aynutopuu. Ilpu HeobOxommmocTu 0oO0ydaroIUMCS
MpeiaraloTcsi Habopbl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U YU€OHO-HATJISAHBIX MOCOOMIA, obecniedn-
BaIOIIME TEMAaTHUYECKUE WILUTIOCTPALINU.

CamocrosiTenbHast paboTa 00y4yaroIIMXcs BBIIOIHSAETCS B CIEIMATU3UPOBAHHON ayAUTOpUH, KO-
Topasi o0opynoBaHa yueOHON MeOenblo, KOMIBIOTEPHON TEXHUKONW C BO3MOXHOCTBIO MOJAKIIIOYEHUS K
cetn «VHTepHET» U obecrneueHneM J10CcTyna B AIEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTEIbHYIO CPENY
YIITY.

Ectb nomenienue A XxpaHeHus: ¥ MpOPHIaKTUYECKOT0 00CIyKUBaHUS yueOHOro 000py/1I0BaHUS.

TpeGoBanus K ayANTOPHAM
OCHaIIEHHOCTh CHENMaIbHBIX TOMEIIIe-
HUI ¥ IOMEIIEHUH JUIsl CaMOCTOSATEIb-
HOU pabOTHI

[Tomerienue U1t IEKIIMOHHBIX, 3aHATHI ceMuHap- | [lepeHocHas MynbTUMeAMiiHAsS —ycTa-
CKOTO THTIa, TPYIIOBBIX U HHIUBUAYAJIbHBIX KOH- | HOBKa (IIPOEKTOp, JKpaH, HOYTOYK),
CyJbTallUH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUY- | KOMIUIEKT — DJEKTPOHHBIX  Yy4eOHO-
HOH aTTeCTal1H. HarJIIJHBIX MaTepuasoB (Mpe3eHTalui)
Ha (IIeI-HOCUTEIAX, 00eCTIeYNBAIOIIUX
TEMaTHYECKHE WILTIOCTPAIIH.

HanMeHnoBanue criequaibHEIX ITOMEIEHUH U I1O-
MEIIEHUH IS CAMOCTOSITEIHHOM pabOThI
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Yyebuasa meOeb.

[TomemieHus Ak CAaMOCTOSITEIILHON pabOThI CTOoJIBI KOMITBIOTEPHBIE, CTYJbS, TIEPCO-
HAJIbHBIC KOMIIBIOTEPHI C BBIXOJOM B
ceThb VIHTEpHET W DJICKTPOHHYIO WH-
(hopmarmoHHy0 o0pa3oBaTeIbHYIO
cpeny.

[Tomemenne ans XxpaneHus U npoduiaakrndecko- | CTemuaxu, pa3faTOuHbI MaTepHall.
r0 00CITY’KUBAHHSI YU€OHOT0 000PYAOBAHHUS
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