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PaGouas nporpamma cocrasjiena Ha ocHoBe ®I'OC BO no HampaBieHHIO MOATOTOBKH (CIELH-
anpHOCTH) 29.03.05 — KoHCTpyHpoBaHHe W3ENHii JIETKOH NPOMBIIUICHHOCTH, YTBEPXKIECHHOTO IPHKa-

30M MOuH PO ot 77, OF 208 Ne 03 .

PaGouast mporpamMma paccMoTpeHa U ofnoOpeHa Ha 3aceaHuH Kadenps! Beicuei mamemamuxu
«4» centa0ps 2018 r., mporoxomn Ne 1. /

3aB. kadenpoi Qﬁ; / E.A. Ily3ankoBa /

PaGouast mporpamma oxo6peHa MeTOAWYECKON KOMHUCCHEH Hucmumyma ecmecmeo3HaHus u Cmaw-
oapmusayuu «24» centsiops 2018 r., mpotokon Ne 1.
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3aB. kadenpoit Juzaina

e /A.J1. Tpuropses /

Pa6ouas mporpamma cocTaBieHa: JOUEHT Kad. Briciiel MaTeMaTHKy, K.IEI.H.

.
"'W;V' /E. M. I'yruna /
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Penensent: nouent kad. [IpuknagHoit MaTeMaTHKH U HHOOPMATHKH, K.¢.-M.H.

/ JL.B. CmupHoBa /
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Katheaps
Paznens AKTyaIn3auis y4e0H0-MeToIHYECKOro 05.09.2018 ., d&
5,6,7,8 obecrneuenus Nel ‘7
2, 7 AKTyanmsauus  cpenenuit o6 yueGHo- | 03.09.2019 r.,
METOIHECKOM obecneuenny | Nel j
AHCLMIIIHHE] 17
3. 8 AKTYa/IM3aUMs CBEJICHHI O MaTepHasbHO- 03.09.2019 .,
TeXHHYCCKOM 00€CHeUeHHH HCLHIUIHHD] Nel P 7




1. HEJIX OCBOEHUA JUCHUIIJIMHBI
IenssMu ocBoeHMs TUCHMILIMHBL «MareMaTuka» SBISIIOTCA: O3HAKOMJIEHHE OakalaBpoB ¢
OCHOBHBIMHM MaT€MaTUYECKUMHU MTOHATUAMHU, IPUBUTUE HABLIKOB UCIIOJIb30BaHUS METOJI0B MaTeMa-
TUYECKOT'0 aHaJlM3a U OCHOB MaTEeMaTH4ECKOTr0 MOJECINPOBAHMs, BBIPA0OOTKA Y OaKallaBpOB YMEHHUS
IIPOBOJUTH MAaTEMaTUYECKUM aHAIW3 IPUKIAIHBIX 3aa4 U OBJIAJICHUE OCHOBHBIMU aHAJIMTHUKO-
F€OMETPUYECKUMH METOJAMU UCCIIEN0BaHUS TAKUX 3a1a4.

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI' PAMMBI IIO/I-
I'OTOBKH BAKAJIABPA

Hucuummuaa b1. b. 10 «MaremaTtuka» BXoauT B 0a30ByI0 4acTh 010ka 1 oOpa3oBaTenbHOM
nporpamMmbl OakaaBpuara 1o HampasiaeHuto 29.03.05 «KoncTpyupoBanue U3aenuii JIErKon mpo-
MBIIIJICHHOCTH.

W3ydenue quCHUIUIMHBI 6a3upyeTcs Ha IIKOJIBHOM Kypce MaTeMaTHKH.

3HaHWS U YMEHHS, YCBOCHHBIC CTYJACHTAMH B TPOIECCEe M3YUCHUS JUCIUIUINHBI «Maremaru-
Ka», HEOOXOAMMBI B KQU€CTBE METOIOJIOTMYECKOM MPEANOCHUIKH JIJIsl OCBOSHUS AUCIMUILTUH €CTECT-
BEHHOHAYYHOT'O [MKJIA, & TAKXKE JJIT OCBOCHHSI TeX TUCIHUIUIMH MPo(ecCHOHATLHOTO IIUKIIAa U B Ha-
YYHO-HCCIIEI0BATENIbCKOM paboTe, I KOTOPhIX TpeOyeTcs 3HaHHUE U BIIaJieHUEe METOJlaMU MaTeMa-
TUYECKOT0 aHaIM3a W MOJEIUPOBAHUS, TEOPETHUECKOTO W SKCIEPUMEHTAIBHOTO HCCIICIOBAHMS,
MPUMEHEHNE aHAIUTUYECKUX U YUCTICHHBIX METO/IOB PEIICHUS TTOCTABIICHHBIX 3a71ay.

3. KOMIIETEHIIUUA OBYYAIOLIET'OCH, ®OPMUPYEMBIE B PE3YJIBTATE OCBOE-
HUA JUCHUITJIUHBI U TIJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

B pesynpraTe oOCBOGHHMS AUCHMIUTUHBI «MaremMaThka» oOydaloIuics AOJDKEeH o0sanaTh
CHEAYIOUIEH KOMITETCHIUEH

CtpyKTypHBIT
DIIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs

KOMIICTCHIIN

OIIK-2 — roTOBHOCTHIO HCIOJIb30BATH OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCHUIIJIMH B rlp0(1)ec-
CHOHAJbHOH AEATECJIBbHOCTH, IPUMECHATb METOAbBI MATEMATUYECCKOI'0 aHAJIU3a U MOAECTUPOBaHUsA, TCOPE-
THYIECKOI'0 U IKCIICPUMECHTAJbHOI'O MCCJICIOBAHUSA B (lm3mce, XUMMH, IKOJTOTHH

3HaTh - OCHOBHBIE MOJIOXKEHUSI TEOPHU IPENENIOB M HENPEPBIBHBIX (YHKUUH, rpad)iKu OCHOBHBIX
3JIEMEHTapHBIX (PYHKIMH U X CBOWCTBA;

- OCHOBHBIE TeOpeMbl HU(PPEpEeHIIHATEHOTO 1 UHTEIPATBHOTO MCUUCIICHUST GYHKIUI O0THOH
Y HECKOJIbKUX NTEPEMEHHBIX;

- OCHOBHBIE TOHITUS M METOIbl JTMHEHHOM, BEKTOPHON anreOpsl U aHATUTUYECKOH reoMeT-
pUH, TEOPUH PAIOB;

- OCHOBHBIE MTOHATHS TEOPHH BEPOATHOCTEN

YMmerb —  peuiaTth TUIIOBBIC 331a49H MO U3yYaeMbIM TEOPETHUECKH Pa3Jienam;

— TPUMEHSATh METOJbl MAaTEMAaTHYeCKOro aHalli3a JUIs UCCIeOBaHWs (QYHKIMHA OJHON W
JIBYX TIEPEMEHHBIX, CXOJMMOCTH HECOOCTBEHHBIX WHTETPAJIOB, YUCIOBBIX U CTENEHHBIX Psi-
J10B,

—  BBISIBJISATh, CTPOMTH M pelIaTh MaTeMaTHICCKUE MOJICIH PUKIIaTHBIX 3371a4;

— o0cyxnarb cocoObl 3((GEeKTUBHOTO PELIeHus 3a/1a4, pacro3HaBaTh 3PQeKTuBHBIE pe-
3yJIbTaThl OT HEd(pPEeKTUBHBIX

Bnaners - TMpPaKkTUYECKMMM HaBBIKAMH HCIOJb30BaHMS MAaT€MaTHYECKMX IOHATUH U METOJOB
(M3y4yaeMBbIX pa3JesioB MAaTEMATHKH) TP PEIICHNH MPUKIIaIHBIX 3aad,

- HaBBIKaMU IIOCTPOCHHMSI U PELLICHUS] MATEMATHYECKUX MOJIETIEN IPUKIIAIHbIX 33]1a4;

- HaBBIKaMHU 0000LICHNUS pe3yIbTaTOB PELICHUS,

- cnoco0aMy OLEHWBAHMSI 3HAYUUMOCTH M MPAKTUYECKOH MPUTOAHOCTH MOTYYEHHBIX PE3YIlb-
TaToB




4 CTPYKTYPA U COAEPKXAHHUE JUCHUIIJINHBI

OO01mmas TpyI0eMKOCTh TUCHUTUTHHBI COCTABIISICT 8 3a4eTHRIX eaquHUIl, 288 akaja. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 152,2 akan. 4acos:

— aynutopHas — 144 akan. 4acos;

—  BHeayauTopHas — 8,2 akaJ. 4acoB
— caMocTosTenbHas padorta — 64,4 akaj. 4acos;
— TIOATrOTOBKA K 3K3aMeny — 71,4 akaj. yaca.

Pasznen/ Tema

AynutopHasi

KOHTaKTHasi padoTa

(B akaj. yacax)

CemecTtp

CamocrostenbHast paboTa

(B akaj. yacax)
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Pasjen 1. BBeienne B MaTeMaTH4ecKHii aHAJIN3
1.1. KommutekcHele unciaa. Apupmernde- 1 3 2 2 - IOATOTOBKA K MPAKTUYECKOMY 3aHsI- - MPOBEPKa UHIUBUAYATBHBIX OIIK-2 — 3y
CKHe oreparuu. TpuroHoMeTpudecKkas u THIO, 3afarnH,
- eimonHeHue MJ13 Nel «KoMmIuiekcHbIe |- KOHCYJBTAllUU TI0 PEIIEHUI0
IIOKa3aTeJIbHas (I)OpMBI KOMIIJIEKCHOI'O qHCIaY, W13 Nel,
arcia. OCHOBHas Teopema anredpsl, pas- - cocTaBJIeHHE YUEOHOU KapThl [0 TeMe |- MPOBEPKA Y4eOHOI KapThl
JJOKEHUE MHOTOWIEHA HA MHOXUTEIIN (KpaTkasi cucTeMaTH3alus H3y4eHHOTO).
1.2. DyHKIMK U UX CBOWCTBA. DIeMeHTap- 1 1 2 1 - TOJITOTOBKA K MPaKTUIECKOMY 3aHs- - MPOBEPKa WHANBHUIYATBHBIX OIIK-2 -3y
Hble HYHKIHH THIO, 3aJlaHuid U KOHCIIEKTA,
- caMocCTosATeNbHAs padoTa ¢ TUTepaTy- |- KOHCYJIBTAINH M0 PEIICHUI0
poii — koHcrekT «I'paduku ocHoBHBIX |3 No2
AIIEMEHTaPHBIX (PYHKIUH U UX CBOWCT-
Bay,
- eimoniHeHue MJI3 No2 «IIpenen. He-
MIPEPBIBHOCTE
1.3. ITonsTue npenena, CBOMCTBa Npeie- 1 4 2/12 4 - IOATOTOBKA K MPAKTUYECKOMY 3aHs- - IPOBEPKA UHIUBUYAJIbHBIX
JIOB, BBIYKCIICHHE TIPEIEIIOB o, 3a/laHv1 M KOHCIIEKTE,
- caMOCTOsTeNIbHAs paboTa C TUTepary- |- KOHCYJIBTAIMH 10 PEIICHHIO
poit — koHCTeKT «1 1 2 3ameuatenbhbie | /I3 No2
TIPEeITbI»,
- BoinosiHeHue MJI3 Ne2 «Ilpenen. He-
MIPEPBHIBHOCTB
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1.4. HenpepbiBHOCTD (hyHKIMI. CBOMCTBa 1 2 - 2 3 - MOATOTOBKA K MPAKTUYECKOMY 3aHsI- - MPOBEPKa UHIUBUAYATIbHBIX OIIK-2 — 3y
(GyHKIUH, HETIPEPHIBHBIX HA OTPE3KE THto, 3a/laHuH, KOHCYILTalUH 1O pe-
- BeinonHeHne I3 Ne2 «IIpenen. He-  |menuro M3 No2
TPEPHIBHOCTD)
UToro mmo pazaeny 1 10 8/N2 10 M3 Nel, U]13 Ne2
Pazpnen 2. ludpepenuunanbHoe ucunciaeHne GyHKIHUU OHON MePeMEHHOM U ero NPHJI0KEeHHU S
2.1. lonsitue pynkuun, 1udhepeHIn- 1 4 - 4/12 2 - caMocCTosATeNbHAs paboTa ¢ TuTepary- |- MpoBepKa KOHCIIEKTA. OIIK-2 —
pyeMoii B Touke. Juddepenuuan u ero PO# — KOHCIIEKT TeMbI «3aa4uu, IPUBO- |- KOHCYJBTAIUH 110 PEIICHUIO  |3yB
CMBICT HpaBI/IJIa HaXOKIEHUS TTPOH3BO]I- JILIUE K MOHSATHUIO TPOU3BOJHOWY, PI'P Nel
o - TIOATOTOBKA K MPAKTHYECKOMY 3aHs-
HoM u nuddepeniuana. [IponsBoansie THIO,
CIIOKHBIX, HESIBHBIX U ITapaMETPHUICCKU - BeinoiHeHue PI'P Ne 1 «IIpousBonHast
3amaHHbIX GyHKIuH. [IponsBoaHbIe U 1 €€ NPUITOKEHHUSI»
¢ depeHInabl BHICIINX MOPSIIKOB.
CoiictBa tuddepeHunpyemMbIx GyHKIHH,
npaswio Jlonurana. @opmyna Teitnopa
2.2. MOHOTOHHOCTB: HEOOXOAUMBIE U noc- | 1 2 - 2 3 |- HOArOTOBKA K MPAaKTHYECKOMY 3aHsI- - KOHCYJIBTAIIH M0 PELICHUIO OIIK-2 —
TaTOYHBIE YCIOBUS. DKCTPEMYMBbI (PYHK- THIO, PIP Nel, 3y
HI: HeoBXOMMMbIE ¥ TOCTATOUHEIE VeI - seimostHenue PI'P Ne 1, - AKP Nel «Bwruucienue npo-
HH. A A y - moaroroBka kK AKP Nel «Brruncienue |U3BOIHON»
Bust. HanOoJipIie 1 HauMeHbBIIINE 3HaYe- HPOM3BOHO,
HUS. BBIMYKI0CTB, BOTHYTOCTb, IEPErud - noAroToBKa K 3amute PTP Nel
2.3. Acumntotsl rpadukoB GyHkimii. Mc- 1 2 - 2/N2 3 - MOATOTOBKA K MPAKTUIECKOMY 3aHsI- - KOHCYJIBTAIIMH TI0 PEIIEHUTO OIIK-2 —
cienoBanne PyHKIUN U TOCTPOEHUE Tpa- THIO, PI'P Nel, 3yB
bukos - BermontHeHne PI'P Ne 1 «IIpomsBogHast |- mpoBepka PI'P Nel,
U €€ MPUIIOKEHUSD) — 3amuta PTP Nel
Hroro no pazmeny 1 8 - 8/14 8 PI'P Nel, AKP Nel, koncnekrt
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Paznen 3. UnTerpajibHoe ucunciaenne QyHKIUN OTHOM MepeMeHHOM
3.1. IlepBooOpa3nas ¢pyukuus. Heompeme- | 1 4 - 4 3 |- HOAroToBKA K IPaKTHYECKOMY 3aHS- |- KOHCYJIbTaluM 1o pemenuto  |OIK-2 — 3y
JICHHBIA UHTETPall ¥ €r0 OCHOBHBIC CBOM- THIO, I3 N3 < W3 Ne3
- BBIIIOJIHEHHE 03 «Heomnpenenex-
cTBa. Tabymiia HeonpeAeIeHHBIX HHTETPA- y A3 N e
HBII U ONpe/ICICHHBIN HHTETPaID),
JIOB OT OCHOBHBIX 3JIEMCHTApHbIX (yHK- - cocTapieHHe YueOHOU KapThl «MeTob!
1uii. OCHOBHBIE METOJIbI MHTETPUPOBAHUS MHTErPUPOBAHUS
3.2. OnpeeneHHbIH HHTETPal U €ro CBO¥- 1 2 - 2 1,2 |- mOArOTOBKA K MPAKTHIECKOMY 3aHS- - KOHCYJIBTAIIH IO PEUICHUIO OIIK-2 -3y
crBa. ®opmyna Hetorona-Jleiiouua o, W13 Ne3, .
- BeinosiHeHue M3 Ne3 - IpOBEpKa y4eOHOH KapThl
3.3. HecoOcTBeHHbIe nHTErpabl. [Ipo- 1 4 - 4/114 4 - IOATOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCYJIBTAIIMU TI0 PEIIEHUIO OIIK-2 —
CTCHIIINE TIPUIIOKEHUS HHTETPAJIOB o, W13 Ne3, 3yB
- BeinosiHeHue MJ13 Ne3 - mpoBepka MJI3 Ne3
Hroro no pazmeny 1 10 - 10/12 8,2 N3 Ne3, yuednas kapra
«MeToabl HHTErPHPOBAHUS
Pa3neu 4. DiieMeHTBI JJMHEHHON M BEKTOPHOM a1re0pbl H AHAJTUTHYECKOI TeOMeTpHH
4.1 Matpulisl U ICHCTBHS HAJ HUMH 1 2 - 2 2 - IOJrOTOBKA K 3aHATHUIO, - KOHCYJIBTAIIH IO PEIICHUIO OIIK-2 -3y
- BoinosiHeHue PT'P Ne2 «Matpuupl 1 ux |PI'P Ne2 «Matpunel u ux npu-
MIPUIIOKECHUS JIOKEHUSD»
4.2. OnpeaenuTeny KBaJpaTHbIX MAaTPHIL, 1 2 - 4/12 2 - IOJrOTOBKA K 3aHATHUIO, - KOHCYJIBTAIUH IO PEIICHUIO OIIK-2 -3y
PAHT MaTpPHIIBI, 06paTHa$I MaTpHIA - BeinosHeHue PT'P No2 PT'P No2
4.3. Meron "'aycca perieHus cucTeM JIn- 1 4 - 4/12 2 - IOATOTOBKA K 3aHSATHIO, - KOHCYJIbTALlUU TI0 PEIIEHUIO OIIK-2 —
HEHHBIX anreOpandyeckux ypaBHEHUH. - Boinonnenye PI'P Ne2, PT'P Ne2, 3yB
Teonema Kporekepa-Karnemmi. OIHODO- - moAroToBKa K 3ammute PI'P Ne2 - npoBepka PI'P No2,
p p p - UAHOPOZL - 3amura PI'P Ne2
HBIC CUCTEMBI
UToro mo pasaeiy 1 8 - 10/14 6 PI'P Ne2
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Hroro 3a cemecTp 1 36 36/M14 | 32,2 IK3aMeH OIIK-2 -
3yB
Pa3nen 4. DiieMeHTHI JIMHETHOM M BEKTOPHOM aJre0pbl M aHAJITUTHYECKOH reoMeTPUM (IPOA0JIKEHUE)
4.4. CUCTEMbI KOOPJUHAT Ha MPSAMOH, 2 2 - 2 2 - IOATOTOBKA K MPAKTUYECKOMY 3aHsI- - KOHCYJIBTAIIMU TI0 PEIIEHUIO OIIK-2 — 3y
IUTIOCKOCTH | B mipocTpancTie. [IpocTpan- THto, U3 Ned, 5
CTBA Rz - R3 Bektops. JTHHCHHEIC oLe - BeinonHeHne N3 Ned «BekTopsl. - IpoBepKa y4eOHOH KapThl
) PbI. AHanuTuueckas TeOMeTpHUs»,
patuu HaJ BekTopamu. [Ipoexius BekTopa - cocTaBJieHue YueOHOU KapThl «BekTo-
Ha ock. Koopaunatel BekTopa. Hampas- pbl. JInHelHbIE U HENIMHEHHBIE OLIepa-
JIAIOIME KOCUHYCBI U JJIMHA BEKTOPA. UKD
KonnmHeapHOCTh M KOMITTIAaHAPHOCTD BEK-
TOpoB. CKaJsIpHOE MPOU3BEICHHUE BEKTO-
pPOB U €ro CBOMCTBA.
4.5. BekTopHOE IIPOM3BEACHUE BEKTOPOB U 2 2 - 2 2 - TOJITOTOBKA K MPAaKTUIECKOMY 3aHs- - KOHCYJIBTAIIH IO PEIICHUIO OIIK-2 -3y
ero cBoiictBa CMeIIaHHOE TIPOU3BE/ICHUE. THto, U3 Ned, 5
TeoMeTDHUYCCKHMIi CMBIC ONIDeICHTeNe - BoinosiHeHue MJ13 Ne4 «BekTopsl. - MpOBepKa y4eOHOM KapThI
p pea AHaNTUTHYCCKAS TCOMETPHS,
BTOPOTO U TPETHETO HOPAIKOB. - cocTapiIeHHe Y4eOHOI KapThl «BeKTo-
pbl. JInHelHbIE U HENUHENHHBIE onepa-
200
4.6. AHaJ'II/ITI/I‘-IeCKaH FCOMeTpI/IH Ha I1J10C- 2 4 - 4/12 4 - IOATOTOBKA K IMMPAKTUYECKOMY 3aHs- - KOHCYJIbTallX MO PCIICHUIO OIIK-2 — 3y

KOCTH. YPaBHEHHUs JMHUHN Ha IJIOCKOCTH.
Paznuunblie popMbl ypaBHEHUS NPSAMON Ha
IIJIOCKOCTH. YTOJI MEXKIYy NMpsIMbIMU. Pac-
CTOSIHUE OT TOYKH J0 IpsAMOH. B3aumHoe
PacIoJIOKEHUE IPSIMBIX HA IJIOCKOCTH.
OCHOBHBIE BUIbI KPUBBIX BTOPOTO MOPSIZI-
Ka, KAHOHMYECKUE YPAaBHEHMSI, XapaKTepH-

THUIO,

- eimostHeHue MJI3 Ne4 «BekTopsl.
AHanuTHYECKast TEOMETPHUSY,

- coctaBiieHue yaeoHoi kapTsl «IIpsamas

U TIOCKOCTH»

N3 Ne4,
- MpOBepKa y4eOHOH KapThl
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CTHKH, CBOKCTBA, mocTpoenue. [ICK.
4.7. AHaTUTHYECKast TCOMETPHS B IPO- 2 4 - 4/14 4 - MOATOTOBKA K MPAKTUYECKOMY 3aHsI- - KOHCYJIBTAIIMU TI0 PEIIEHUIO OIIK-2 — 3y
CTpaHCTBE. Y paBHEHUS TTOBEPXHOCTEH B THIO, W13 Ned, .
npocTpancTae. Pasimuunbie hopMBI ypas - BeinonHeHne M3 Ne4 «BekTopsl. - IpoBepKa y4eOHOH KapThl,
poctp ) p yp AHanuTuyeckas TeOMeTpHUI», - mpoBepka W13 Ned
HEHHS IJIOCKOCTH. YTOJI MEX]Y ITIOCKO- - cocTapseHue yueOHol kapThl «IIpsMas
cTaMu. PaccTosHue oT TOUku 10 IINIOCKO- U TIIOCKOCTB»
ctu. B3anmuoe PacCIioJIOKCHHUEC IPAMBIX U
IIOCKOCTEM. HOBCpXHOCTI/I B ITPOCTPAHCT-
BC
Hroro no pazneny 2 12 - 12/16 12 M3 Ned, yueOHbIE KaPThI
«Bekrops», «IIpsiMas u mioc-
KOCTB»
Paszpen 5. @DyHKUMH HECKOJIBKHUX NEPEeMEHHbIX
5.1. CDYHKI_II/II/I HECKOJIBKHUX HepeMeHHBIX, 2 2 - 2 2 - IOATOTOBKA K IMMPAKTUYECKOMY 3aHs- - IIpOBEPKa y‘le6HOI71 KapThl, OIIK-2 — 3y
0611aCTh OIPEIEIICHHS, IPEEI, Helpe- THIO (TEKyIllee JOMaIIHee 3aJaHue), - MPOBEPKA TEKYIIETo JIOMaIlllHe-
BIBHOCTH. UaCTHBIE IPOM3BOHBIC 1 TIOJ- - coctaBienue yueoHoii kaptel ®HII», |ro 3apaHus,
p - : p - moaroroska K AKP Ne2 «DHII» - AKP No2
HbI Tuddepernman. YactHble npou3Boa-
Hble U AuQdepeHInanbl BEICIIUX MOPSI-
KOB.
5.2. OKCTpeMyMbI (PYHKITUI HECKOJIbKHX 2 4 - 4/12 2 - MOATOTOBKA K MPAKTUIECKOMY 3aHsI- - MpoBepKa y4eOHOM KapThl, OIIK-2 —
IIEPEMEHHBIX. Y CIIOBHBIH 9KCTPEMYM TUIO (TeKyllee JoMalllHee 3a/1aHue), - IpOBEpKa TEeKYILEro JoMalliHe- |3yB
- cocTtaByienne yuebnou kaptel «OHID» |ro 3amanus
5.3. HpOI/I3BOI[Haﬂ M0 HAMpaBIIEHUIO, TPa- 2 2 - 2 2 - IOATOTOBKA K ITPAKTUYECKOMY 3aHS- - MpoBepKa y4eOHOUW KapThI OIIK-2 —
nueHT. KacarenpHast IIIOCKOCTh U HOP- THio (TeKylllee 0MalIHee 3a/aHue), 3y
MaJib K MIOBEPXHOCTU
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Hroro no paszaeny 8 - 8/n2 6 AKP Ne 2, yuefnas kapta
«@HID»
Pa3znea 6. Paabl
6.1. UnCIOBBIC MTOCIIEIOBATEIILHOCTH U PSi- 2 2 - 2 2 - IOATOTOBKA K MPAKTUYECKOMY 3aHsI- - KOHCYJIBTAIIMU TI0 PEIIEHUIO OIIK-2 — 3y
nb1. CXOMMOCTh U cymMMa psna. [lpusHa- THIO, W3 Nes, )
KH CXOMMOCTH UMC/IOBBIX DIIOB - BeinosiHeHune M/13 Ne5 «UucnoBele u |-nipoBepka yueOHOM KapThl
A PALIOB. CTETICHHBIC PSAABIY,
- COCTaBJIeHUE y4eOHOM KapThl «Psiab»
6.2. @yHKIIMOHAIbHBIE PSJIbI, 00TIACTh 2 4 - 4 2 |- BemnosHeHue W13 NoS «UucnoBele 1 |- KOHCynbTanuu 1o pemenuto  |OINIK-2 — 3y
cxonumocTd. CTENEHHBIE PSABI U HHTEP- CTCIICHHKIC PATEDY, W3 Nes,
Ball CXOMMMOCTH - cocTaBJeHHe y4eOHoit KapThl «Psiibl» |- mpoBepka M3 Ne5,
A ) -[IPOBEPKa yUeOHOM KapThl
6.3. Paner Teitnopa (Maknopena). Pasmno- 2 2 - 2/12 2 |- HOAroTOBKA K IIPAKTHYECKOMY 3aHsA- |- KOHCYIbTaluu 1o pemenuto | OINK-2 —
KeHue (QYHKIHUN B CTETICHHBIC PSI/IBI THIO, VI3 Nes, 3yB
- BoinosiHeHue MJI3 NeS «Hucnosele u |- mpoBepka I3 NeS,
CTEIICHHBIC PSIIBIY, -[IpoBepKa yueOHOH KapThl
- cocTaBJieHHe yueOHOH KapThl «Psiabh»
Hroro no pazgeay 8 - 8/12 6 U3 Ne 5, yuednas kapra
«Paab»
Pa3nes 7. Jy1eMeHTHI TeOpUH BepOSATHOCTE
7.1. Knmaccudeckoe, reoMeTpuieckoe u 2 2 - 2 2 |- HOATOTOBKA K MPAaKTHYECKOMY 3aHsI- - KOHCyJbTUpOBaHue no peme- |OIIK-2 — 3y
CTaTHCTHYECKOE ONPE/IEIICHNE BEPOSTHO- THIO, 5 a0 VI3 Neo,
ctit. TeopeMbl CIIOKEHUS H YMHOKEHHUS - BermontHeHne UJI3 Ne6 «Cirydaiinbie - mpoBepka BermonHeHust 13
v ’ p y ’ COOBITHS U CITyJaiiHbIE BEJIMIUHBI» Ne6
CJIOBHAA BEPOATHOCTD.
7.2. DopMyna OTHOW BEPOSITHOCTH U 2 2 - 2 2,2 |- MOArOTOBKA K MPAKTHYECKOMY 3aHsi- - KOHCyJbTUpOBanue no peme- |OIMK-2 — 3y
¢opmyna baiieca. Cxema Bepryum, npu- THIO, § mmio MJI3 Neb,
6mkenns Jamaca u TTvaccoHa - BermontHeHne MJ13 Ne6 «Ciryuaitabie - mpoBepka BermonHeHust 13
Y ) COOBITHS ¥ CITydaifHbIe BEITIMIUHBD) Ne6
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7.3. JIUCKpETHBIC U HENPEPBIBHBIC CITydaii- 2 2 - 2 2 - MOATOTOBKA K MPAKTUYECKOMY 3aHsI- - KOHCynbTUpOBaHue 1o peme- |OIIK-2 — 3y
HbIE BEJINYMHBL. Psij pactipenenenus, THIO, . 0 13 Ne6,
- eimoniHeHue MJI3 Ne6 «Cnyuaiinbie - mpoBepka BoinosHeHus1 M]3
(bYHKI_[I/ISI pacinpeaciaCHusd U IIJIOTHOCTD. o
COOBITHS U CITy4aliHbIe BEIUYHUHBI Ne6
Marematuueckoe OXNIAHUC U JUCIICPCUS.
7.4. HopMmanbHOE M Jpyrue pacrpeerne- 2 2 - 2 2 - IOATOTOBKA K MPAKTUYECKOMY 3aHsI- - KOHCybTUpOBaHue 1o pemie- |OIIK-2 —
Hus. [loHATHE 0 3aKOHE OOJBIIUX YUCE. THIO, 5 Hi0 V13 Neo, 3yB
- eimonHeHue MJI3 Ne6 «Crnyuaiinbie - mpoBepka BoinoHeHus1 M]3
COOBITHS U CITy4aliHble BEIUYUHBI» Ne6
Hroro no paznerny 2 8 - 8 8,2 N3 Ne6
Hroro 3a cemecTp 2 36 - 36/M14 | 32,2 JK3aMeH OIIK-2 -
3yB
HToro mo nucuunimnHe 72 - |72/128| 64,4 2 3x3amena (1, 2 cemectp)

U — B TOM YHuCJC, 4acChbl, OTBCACHHLIC Ha pa60Ty B HHTCp&KTHBHOI’I (bopMe.
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5 OBPA3OBATEJ/IbHBIE 1 THO®OPMAIIMOHHDBIE TEXHOJIOT'IA

Peanuzanusi KOMOETEHTHOCTHOTO IMOJAXOJa MPEAyCMAaTPUBAET HMCIIOJIb30BAaHHE B Y4€OHOM IpO-
1IeCCE aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEJCHUS 3aHATUI B COYETAHUU C BHEAYAUTOPHOU pabo-
TOM ¢ 1eTbI0 (POPMHUPOBAHUSA M Pa3BUTHS NMPO(ECCHOHANBHBIX HABBIKOB oOydaromuxcs. CoriacHo .
34 INopsiaka opraHu3aly ¥ OCYLIECTBICHUS AEATEIILHOCTH 10 00pa3oBaTeIbHbIM IIporpaMMaM Oaka-
JaBpuaTa BbIciIero oopa3oBanus (yrB. npukazoM MOuH P® ot 05.04.2017 r. Ne 301), mpu npoBene-
HUM y4eOHBIX 3aHATUM oOecreyuBaeTcsi pa3BUTHE Yy OOY4alOIIMXCSl HaBBIKOB KOMaHIHOM paboTBhl,
MEXJIMYHOCTHOW KOMMYHMKAILIUU, TIPUHATHS PELICHUN, JTHIEPCKUX KAayecTB, B TOM YHUCIE C yYETOM
pEruoHaNbHBIX 0COOEHHOCTEH MPO(ecCHOHATBHON AEATENbHOCTH BBITYCKHUKOB M NOTpeOHOCTEH pa-
OoTonaTeneii.

Bei0upas Ty win MHYIO TEXHOJIOIHIO paboThl ¢ 00y4YaroIUMUCs, HEOOX0AUMO UMETh B BUJLY, UTO
HanOobIIero 3¢ (deKra OT ee MPUMEHEHUS MOKHO JIOCTHYb, €CIIM YYUTHIBATH 1M 00pa3oBaHus, Ha
peanu3aluio KOTOPbIX JODKHA ObITh HalpaBiieHa n30upaeMas TEXHOJIOT |, COJepKaHNe, KOTOPOoe
MPEJCTOUT MepeaaTh 00yJaroIuMCs C €€ IIOMOIIBIO, 8 TAK)KE YCIOBUS, B KOTOPBIX OHA OYAET MCIIOJIb-
30BaThCA.

B nameii pabote MbI HCTIOJIB3yeM CIIEAYIOIICE.

1. Tpaouyuonnsie obpazosamenvuvie mexronocuu. Opranuzanusi 00pa3oBaTeILHOTO MpoIlecca,
MperoiaaraeT IpAMyI0 TPAHCISIIUIO 3HAHUH OT MPEeToiaBaTelisi K CTyACHTY (MPEeMYIIEeCTBEHHO Ha
OCHOBE OOBSICHUTENbHO-UIUTIOCTPATUBHBIX METOJIOB 00yueHHs). YueOHas 1esTeIbHOCTh CTYI€HTa HO-
CHT B TaKHX YCJIIOBUSX, KaK MPABUJIO, PEIPOTYKTHBHBIN XapaKTep.

@DopMbl yueOHBIX 3aHATHIA:

- nH(pOpPMAIMOHHAS JIEKIHUS — ITOCIIE0BATEILHOE H3I0KEHUE MaTepralia B IUCIUILITHHAPHON JIOTHKE,
OCYLLIECTBIISIEMOE MIPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMM.

- cemuHap (3amuta PI'P) — Gecena nperogaBarens u CTyACHTOB, OOCYXICHHUE 3apaHee MOATOTOBIICH-
HBIX COOOILEHUH 0 Ka)KA0MY BOIIPOCY IUIaHA 3aHATHS C €IMHBIM /ISl BCEX NEpEeYHEM PEKOMEH1yeMon
00513aTeNIbHON U JIOTIOJIHUTEILHOMN JINTEPaTypHhI.

- IPAKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB M0 MPEI0KEH-
HOMY aJITOPUTMY.

2. Texnonozuu npoonemnozo ooyuenus. Opranuzaiys 00pa3zoBaTeIbHOTO Mpolecca Mpearnonaraer
MOCTAaHOBKY IMPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX MPOOIEMHBIX CUTYAIMH I CTUMYJINPOBA-
HUS aKTUBHOM MMO3HABATEIbHON NEATETLHOCTH CTYIEHTOB.
®opMbl yUeOHBIX 3aHATHIA:

- IpobJIeMHast JEKIMs — U3JI0’)KEHHE MaTepHaa, IpeJrnojararliee IoCTaHOBKY MPOOJIEMHBIX U AMC-
KYCCHOHHBIX BOTIPOCOB, OCBEIIICHHE PA3ITMYHBIX HAYYHBIX ITOJX0JI0B, aBTOPCKHE KOMMEHTAPHH, CBSI-
3aHHBIE C Pa3IMYHBIMHU MOJIEIISIMUA MHTEPIPETAllU U3y4aeMoro MaTepuaiia.

- IEKUUA «BIBOEM» (OMHapHas JIEKIHs) — U3JI0KEHHE MaTeprala B opMe AMATOTHYECKOT0 OOIIEHUs
JBYX CTYJICHTOB (3apaHee MOJrOTOBUBIIMXCS) WM CTYAEHTA U MperoaaBaTels (HalpuMep, peKOHCT-
PYKIHUS AUATIOTa UCTOPHUYECKHX JIMYHOCTEH — CBUAETENEH OTKPBITHS KaKOT0-IN00 HAy9HOTO (hakTa;
«Y4YEHOTO» U «IIPAKTHUKA» U T.1.).

- IPAaKTUYECKOE 3aHATHE B (hOpME MIPaKTUKyMa — OpraHu3alys yueOHoi paboThl, HalpaBieHHas Ha
peleHre KOMIUIEKCHON yueOHO-TT03HaBaTeNbHOM 3a1auu, TpeOyromeil OT cTyIeHTa IPUMEHEeHUs KaK
HAYYHO-TEOPETHUECKUX 3HAHUM, TAK M MPAKTUICCKUX HABBHIKOB.

- caMoCToATeNbHas paboTa (C KOHCYIbTAllUsIMU MpernojaBaresis) Ha OCHOBE Keiic-MeTo/ja — 00yueHue
B KOHTEKCTE MOACTHPYEMOM CUTYaINH, BOCIIPOU3BOISIICH peabHbIe YCIOBUS HAYIHOU, TIPOU3BOJICT-
BeHHOU. OOyyarommuecs 10 KHbBI IPOAHAIM3UPOBATh CUTYAIUIO, pa300paThCs B CyTH MpobieM, mpe -
JIOKHUTH BO3MOJKHBIE PEIICHUS U BEIOPATH Jrydniee u3 HuX. Keicbl 0a3upyroTcs Ha pealbHOM (haKTHIe-
CKOM MaTepHalie UM e NMPUOIMKEHBI K peaIbHOM CUTYaIHH.

3. Texunonozuu npoexmuozo 06yyenusi. OOpa3z0BaTENBHBIN MPOIECC TOCTPOSH B COOTBETCTBUH C aJl-
TOPUTMOM IO3TAITHOTO PelIeHHsI MPOOIEMHOM 3a/1a4M WM BBINOJIHEHUS yueOHOro 3aaanus. [Ipoekt
Mpe/roIaracT COBMECTHYIO y4eOHO-TTO3HABATEIBHYIO IEATEIIbHOCT TPYIIIBI CTY/ICHTOB, HAIPABJICH-
HYIO Ha BBIPA0OTKY KOHLEMIINH, YCTAHOBJICHUE LIeJel U 3a/1a4, (POPMYIHPOBKY OKUIAEMBIX pe3yJIbTa-
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TOB, OIIPCACICHUC MPUHIUIIOB U MCTOAUK PCHICHUA IMTOCTABJIICHHBIX 3a1a4, IMJIaHUPOBAHUC XO4a pa60-
ThI, MOMCK JOCTYIHBIX U ONTUMAJIbHBIX PECYPCOB, MO3TAMTHYIO pean3alliio MiaHa paboThl, Mpe3eHTa-
IIUIO Pe3yJIbTaTOB pabOTHI, X OCMBICIEHUE U pedrekcuto. [Ipumensercss B OCHOBHOM IS TIepexo/ia
KOMITIETEHIIH Ha YPOBEHb BIIAJICHUSI.

OCHOBHBIE THUIIBI MMPUMCHSCMBIX HAMU B 06pa?>OBaT€JIbHOI>'I ACATCIIBHOCTHU ITPOCKTOB:
Hccneoosamenvckuii npoekm — CTpyKTypa npuoiinxkeHa K popMaTy HAy4YHOTO HCCIeI0BaHus (J10Ka3a-
TEIBCTBO aKTYAIbHOCTH TEMBI, OTIPE/ICIICHNEe HAYYHOU MTPOOJIEMBI, IIPeIMeTa U 00BhEKTa UCCIIeI0BA-
HUS, 1esied ¥ 33/1a4, METO/I0B, ICTOYHUKOB, BBIIBUKEHHE TUIOTE3bl, 0000IIeHNEe PEe3yIbTaTOB, BBIBO-
IIbl, 0003HAYEHUE HOBBIX MMpo0ieM). Pesynbrarom siBisieTcst yaeOHas KapTa 1o MOAYIIIO Hamei oopa-
30BaTeIbHON MPOrPaAMMBI.

Tsopueckuil npoexm, IPEANONATAIONINA B OTIMYUE OT MPEABIAYIIET0, KOHSYHBIA TPOAYKT B CICIYIO-
IIMX BapHaHTax — ra3zera K HCTOPUYECKU 3HAYMMOMY «MaTeMaTHUYeCKOMY» COOBITHIO (ITpa3JHUK YHCIa
«[Iu» u T.11.); «MaTeMaTHUYECKas» OTKPBITKA (CBOETO poja yueOHas KapTa, TOJbKO HeopMallbHO, Kpa-
coyHO 0OpMIICHHAS; BUIEOPOJIUK «S] HAaydy Bac pemars ...» U T.11.

Hugpopmayuonnwiii npoexm — yaeOHO-TI03HABATENbHAS IEATEIBHOCTD C IPKO BBIPAKEHHOM IBPUCTHU-
YeCKO HaMpaBJIEHHOCTHIO (ITOMCK, OTOOP U CUCTEMAaTH3aIUsl HHPOPMAIIMH O KAKOM-TO 00BEKTe, 03-
HaKOMJICHHE YYaCTHHKOB IIPOEKTa C 3TON uH(pOopMaInei, ee ananus u 00001IeHne 1, HaKOHell, Tpe-
3EHTAIUS 110 MPAKTHYECKOMY MPHIOKEHHIO).

4. UnghopmayuoHHo-KoOMMYHUKAYUOHHbIE 0OpazosamenbHble mexnonrocuy. Opranu3aius oopa3oBa-
TEJIBHOTO Mpollecca ¢ IPUMEHEHHEM CIIEHUATH3UPOBAHHBIX IPOTPAMMHBIX CPeJl U TEXHUYECKUX
cpeacTB paboThl ¢ wHpoOpMaIei (MHpopMannonnyo cpeay yausepcureta MOOIYC MOODLE).
@DopMbl yueOHBIX 3aHATHH ¢ UCIOIB30BaHUEM MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUMN:
Jlexnusi-BU3yalin3anus — U3JI0KEHUE COICPKaHMs COMPOBOXKIAETCS MPE3CHTAINEH (IeMOHCTpaIei
y4eOHBIX MaTepPUAIOB, MPECTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX, B T.4. MJUTFOCTPATUBHBIX,
rpaduyecKux, ayilno- U BUJEOMATEPUAIIOB).

[IpakTuueckoe 3ansatue B GopMe Mpe3eHTALUN — MPEACTABICHUE PE3YIbTaTOB MPOSKTHOM UIIH HCCIe-
JIOBAaTEIILCKOM JIEATEIIPHOCTH C UCIIOJIb30BAHUEM CICIIHATM3HPOBAHHBIX MIPOTPAMMHBIX CPEJI.

6. YAEBHO-METO/IMYECKOE OBECITEYEHUE CAMOCTOATEJILHOM
PABOTBI OBYYAIOIIINXCA

[To nucrunnne «MaTteMaTuka» MpeayCMOTpEHa ayAUTOPHAS U BHEAYIUTOPHAsI CAMOCTOSsITeNIbHAS pa-
060Ta 00yJaromuxcsl.

AynuTopHas caMOCTOsITeNIbHas paboTa CTyIEHTOB MpeAroaraeT perieHrne KOHTPOJIbHBIX 33/1a4 Ha
MPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnvie konmpoJivhote pavomot (AKP)
AKP Nel. ITPOU3BO/IHASA
Bapuant 0
3agaua 1. Haiitu npousBoaHbie U nudQepeHuansl mepBoro nopsaka
y 7C0os X 7 A )
= - 4 =——4X-arcsinx
1y 5x+1l, 9 ¥Y=(2+5x)"-3cos7x g y=3
3apaua 2. Haiftu mpon3BoHyr0 (yHKIINH, 3aJaHHON HESIBHO
e’ —5xe* —2xy+11=0

X =3cost -5,
y =4t° +5.
3agaua 3. Haiitu npou3BoaHyt0 QyHKIMH, 3aJaHHON TapaMeTpUYECKu
_ wv2nQ2x
3anaua 4. HaiiTi npou3BoAHbIE IEPBOTO U BTOPOTO MOpsAKa (PyHKIIHH y=xe
y=Xx+4"-3 X =0

3agaya S. CocTaBUTh ypaBHEHUE KAacaTEIbHON K KPUBOU B TOYKE ¢ abcruccoi
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1= C0S X
0 In(x +1)

3agaua 6. Haiitu npenen ¢ ucnosab3oBanueM npasuia Jlonurans

AKP Ne2. ®YHKIINU HECKOJIBKUX NIEPEMEHHBIX
Bapuanr 0

F(xy)= In(5x +1)

X2 +y? -1
1. ITocTpoiite obsacTh onpeneneHus GyHKITUU .

— y° _2yb y
2. a). HaiinquTe Bce yacTHbBIE MPOM3BOAHBIE IIEPBOTO M BTOPOTO MOPSIKOB (DYHKIIUU Z=X =3y +X°

ou U au
0). Haiiqure &, oy E3 s U= x?yz —xsinz + ycosz
dy
3. Haimure npomssomuyo  OX  dymcumn Y y(X), 3aJaHHOH  HESBHO  ypaBHEHHEM

2 3 _ .
y Inx—=3xy" +24=0 M BBIYMCIIUTE €€ 3HAaUCHHUE B TOUKE M, % 2) .

oz 01

4. Haiinute 4acTHbIE MPOU3BOAHbBIE ox y O byHKINN z=12(xY) , 3aJJTaHHON HESBHO YpPaBHEHUEM
xcosz—yz—-4=0

w3 3
5. Uccnenyiite Ha SKCTpeMyM (QYHKIIHIO Z=X"+8y" —6xy+5

_ 2 2,2
6. CocTaBbTe ypaBHEHHE KacaTebHOW INIOCKOCTH i HOPMAJIA K TIOBEPXHOCTH 10z=x"+y"-z"-2,4

M,(-2; 31
TOYKC .
u = xyarctgz + 2z° M,(-2;3;1)

7. HaitnuTe mpou3BOAHYIO CKAJIIPHOTO TOJIS B TOYKE

[ =(23-6)

B HallpaBJICHUU

BCKTOpPa U I'paJuCHT II0JIS B 3TOM TOUKE.

Ilpumepnvie unousudyanvnovie 0omauinue 3aoanusn (M/13)
N3 Nel. KOMIIVIEKCHBIE YU CJIA
Bapuanr 0

1. BeInoTHUTE AEUCTBUS B airedpandeckoit popme.

4-3i (1-3i)? 4—9i (2+3i)-i*°
1). (5—3i)'(2—7i)' 2). m,g). 7—-i 4, 3 5. 3-5i
2. V300pa3suTh KOMIUIEKCHBIE YMCIIA Ha IJIOCKOCTH M 3alMCaTh WX B TPMIOHOMETPHYECKON (opMe.
1). 61,2). =7 3). 1= 4, —/3-i ,5). T+4i
3. Haiitn 215, ecrm Z2=1-1,

Y-3-i

4. Haiftu Bce 3HaUCHHS 1 U300pa3uTh UX Ha KOMIUIEKCHON TJIOCKOCTH.
5. Pemnth ypaBHeHUS

a) 32°+72+2=0 ) 2°+62+25=0 ) 2z°-62+15=0
N3 Ne2. TIPEJAEJI U HEITPEPBIBHOCTbD

Bapuant 0.
1. HaiiguTe npenensl yHKITUII:
- X(X* +2x-1) . (x=2)(x* +2x+2) . 4-2x
lim——= lim lim——
a)*  x=1 g2 x*-bx+6 | p) ?V5x-6-2,
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2
hmﬂ Iim(5x_1J8+15x
r) x>-1tg (1+ x)’ m 5Xx+6 .
2. HWccnenyiite (QyHKIHMIO Ha HENPEPBIBHOCTH, BBIICHUTE XapaKTep TOYEK pa3pbiBa, CHeTaiTe
yepTex rpaduka GyHKIun

— i , X < 1,
x-1
f(x)=4(x-1)?%, 1<x<3,
f()=—" 4 >3
a) 1+4% 6)
N3 Ne3. [lepBooOpa3Hast M HHTerpaJs

Bapuanr 0.
3anaua 1. Haiinure pynkuuio F(x) , JUI1 KOTOpOU F(x) SBIISICTCS IEPBOOOPAZHOIA:
1) F(X)=3x*+5 2) F(X) =5sin® x — 2x 3) F(X) = (/X +1)© 4) F(x)=arcsin2x

M He Beruncisas HWHTCrpajia, YKa’KUTC, KAKUC U3 PABCHCTB BECPHLIC, a KAKHUC HCT.
In? x
0 Ixzsin xdx = x*cosx—x+C 2 ITdXZ 2xInx+C

1
f(x)=—
3agauya 3. Haiiqute Ty nepBooOpasHyro s 2X | koTOpas IPOXOIMT 4epe3 TOUKY
M@
3anaua 4. Haiigure TabinvHbIe HHTETPAJIBI
x* +5 Jx dx dx dx
dx —-dx V3 —— T, -
1) J.\/ﬁdx, 2) I X ' 3) I 2 4 Ix dx’ 5) -[x2+9, 6)-[9—x2, 7 .[ [v2 49

X

J' dx J' dx .
8) " V9-x* g VX2—9,10)W§O'X.

3agaqa 5. Brruncaure HCOMPCACIICHHBIC HHTCTPAJIbI

v [ U B
D, [(x2+1) dx 2 dxinx ™ 3) [5-x)-e o -2
3amaua 6. Haiinure 1m0 cripaBOYHUKY MK C TIOMOLIBIO OH-IaiiH KaJbKYJISTOPOB.

1

2 2 —dx
1), IX In(x+ X +1}1X, 2. I3+5cosx
3agaua 7. Beruncnute onpeeraeHHbIE HHTETPalbl

: % 5 XdX 1 3
x® arctgxdx V9 — x*dx

; 5) !x/1+3x1 B)£ | r)l _

a) 2,
y . y:(ex+e‘x)/2
3anavya 8. Brruncaure iomanb GUrypbl, OrpaHUYEHHON JTHHUEH , IPAIMBIMH
x=-1 X=1y ocrio abeumce.
N3 Ned. BEKTOPHAS AJITEBPA U AHAJIUTUYECKAS TEOMETPUSA
Bapuant 0.
1. TloctpoiiTe Ha MIOCKOCTH BEKTOPHI a= (4;_1), b= (_ 2;5), €= (1;2). Haiinure ux IMHeNnHyIO

KomGuHaruo 28 +0+3C a) TEOMETPUIECKH, 0) aHATUTHYECKH.
5. a=(215-3) b=(-40:2) c=QL-2) Haiimure:

a) JUIMHY BeKTopa &, ero HampasJIAIOIIME KOCHHYCHI, OPT BekTopa & ;
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Ol

5 a-b, a-c, b-c, (a+2c)(3@-5b),
g axb axc, axa, (@+2c)«(3a-50).
;abc (a+2cfsa-sb)c-2b)

3 a= (L:4;-3) b= (3:-2:5) c=(3-4;2)

IQJI

. Haiiure mumonians napajuiesiorpaMma, IoCTpOEHHOTO
Ha BEKTOpax a+2b , c—3b , U I[J'II/I_HBI €ro CTOPOH. B

4. TIpoBepbTe, SBISIOTCS JIH BEKTOPEI & (1-1-3) b= (3;0;_2), c=(-113)

5. Haiinure (3a+bxc Zaxb 5C) eciu abc= 3,

6. aro: My(0; 4); Ma(10; 3); o= 30% S = (3: 2); 7= (4; -3); Ly: ¥~ 4 +3=0.
Ly: 2x-3y+7=0
A). Hanummmre 061111/16 YpaBHEHMS MPSAMBIX, TPOXOAIINX YEPE3

1) Touky M; nox yriom ¢ k ocu OX;
2) Touku M;u My;

KOMILJIaHApHBIMHU.

3) Touky M; mapamiesbHO BEKTOPY S

4) Ttouky M; nepreHIuKyIApHO BeKTOpY 7 ;
5) touky M; nmapamienbHo IpsaMoi Ly;
6) Touky Mj nepneHAuKyIsIpHO IpsMOH L.
b). Haiinute paccrossHue ot Touku M 110 nipsimoii Ly ¢ TounocTsio 10 0,01.
B). Haiinure: 1) Touky nepecedenus npsmMeix 5) u 6) ¢ TouHoctsio 110 0,01,
2) yroil MeXJ1y HUIMU C TOYHOCTBIO JI0 0,10.
7. Janbl Bepmuabl TeTpadapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanmumure
1) ypaBuenue miockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, poxosieit yepe3 D nmapamiensto (ABC).
3) KaHOHHMYECKHE M NapamMeTpudeckue ypaBHeHus peopa AD.
4) KaHOHUYECKHE U MapaMeTPUUYECKUe YPaBHEHHUS MPSIMOM, COepIKaIeld BBICOTY
DE rterpasapa.
b). Haiinure
1) yron mexay AD u DE ¢ tounoctsio 110 0,17
2) twromiaas Tpeyronbauka ABC ¢ Tounoctsro 10 0,01;
3) 00BeM TeTpa’pa ¢ TouHOCThIO 10 0,01;
4) Beicoty DE ¢ Tounoctsto 10 0,01;
5) koopaunate! ToUkH E ¢ TouHocTsio 10 0,01.

/4

Ap=—
8. TlocTpoiiTe KpUBYIO B MOJIIPHOM CHCTEME KOOPIAUHAT TI0 TOYKAM C IIIaroM 8
P =4+2c0Ss2¢

9. Hcnonp3ys nmapauiebHbIN MEPEeHOC CUCTEMbI KOOPIHHAT, MOCTPOUTE KPHBYIO
4x* +y? +24x+2y+33=0

Ilpumepnvie eapuanmaul pacuemno-zpaguueckux pavom (PI'P):
PI'P Nel. ITPOU3BOJAHASA U EE IPUMEHEHUE

Bapuant 0.
3agaua 1. 3aBUCHUMOCTB ITyTH OT BPEMEHH MPH MPSIMOJIMHENHOM IBM)KEHUM TOYKH 3a/1a€TCs ypaBHE-
1
s=>t*+2t*-3
HHUEM 3 ,rae S —myTh B M, a L — Bpems B c. BEIUHCITHTE e CKOPOCTh ¥ YCKOPEHHE B

MoMeHT Bpemenn [ = 4C,
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y=X>—4x+2

3anava 2. a) Hanummre ypaBHeHHE KacaTeNbHOM K mapadosie B TOUKE ¢ abcuuccoi

x,=0 y
. [loctpoiite rpaduk U KacaTeIbHYIO.
2 2 —
0) Hanummure ypaBHeHUE KacaTeIbHOM K KPUBOU X" +y" —4x+2y-164=0
tamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeJIbHYIO.
3anaua 3. Haiinure HanOombllee 1 HaUMEHblIee 3Ha4eHUs1 QYHKLMU HA 3aJJaHHOM OTpe3Ke

f(x)=2x>-6x*-18x+7  xe[-2;2]

B €€ TOYKEC C KOOpAHNHA-

1
y==x%-2x°
3anaua 4. Vccnenyiite pyHKINIO 3 Ha SKCTPEMYM U IIOCTPOMUTE €€ CXEMATHUYECKUI
rpaduxk.
_(x-1)?
o - 2
3anaua 5. [IpoBeauTe noJgHOE MCCIEIOBAHNE U TOCTPOTE rpaduK HyHKIUN X

3apaua 6. /[ns pewienus 3a0auu coenatime cxemMamuyecKull 4epmedrc u noayyume QyHKYUOHANIbHYIO
3asucumMocms no yKazanuio k 3adave. Hatioume obnacms onpedenenus smoii QyHKyuu no CMulcy 3a-
oauu. Beruuciume 3Havenus 5moii QYHKYuu npu mpex pasiuyHvlx 3HaveHusx apeymenma. Mccnedyime
@yHKyuro Ha Haubobuee u HaumeHbuiee 3naverus. Omeemvme HA BONPOC 3A0AYU.

CCLICHI/Ie TOHHCJISI HMCCT q)OpMy MMpsAMOYT'OJIbHHUKA, 3aBCPUICHHOTO ITIOJIYKPYT'OM. HepHMeTp CCUCHUA
18 m. [Ipu xakoM paauyce MOIyKpyra IUIOIIah CeYCHUs OyIeT HanOoIbIei?
Viazanue: O6osnausme paduyc nonykpyea uepes ¥ u evipasume niowads S cevenus Kax QyHKyuio
om 1 S=5(r)
3agalla 7. Beruuciaure IMpEaciibl, UCIIOJIB3Ys IIPABUIIO Jlonmurans:

2x® —8x% +13x—10

lim im x-Inle* =
a) 2 X°=2x*+3x-6 . g fim In(e 1).

PI'P Ne2. MaTpuubl 1 HX IPUMEHEHHUE
Bapuant 0.

3agaua 1. Haiigute npousBeeHre MaTpHIl
2 4 -1)(1 1 -1 3

2 -1 1
03 7/[]/2 -2 0 | =2
00 -2)(1 1 -2 > 0 =8,
1) - 2
3 0 -4)(0 0 1 5
5 7 9[040 3|-(4 2 0)
g =21 6J){1 00 (-1

I BNy [ i

3agaya 2. Beraucaure onpenenurenu

4 -1 0 11 1 2 -4 3 11 3 6
0 7 2 1 2 5 5 10 - 1 4 6
1) 0 0 3 ' 2) 1 4 25’ 3) 0 4 7 , 2) -2 -7 2’
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1 14 -8 01 2
5 0 -4 1 0 2
5)2—721 6)120
3 7 -2 5
01 4 2
A=
10 2 -4
00

3anaua 3. /lana maTpuna . Haiinure

1) A2, 2) A, 3) detA

3agaua 4. Haiigute oOpaTHbIe U1 MaTpHUIL
1 0 0

2 7 1 -4 2 5 -1
1)(5 oj 2)[3 2} g4 7 1)

3agaua 5. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U

0) mo popmymnam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4x + 3y + z = 1L

332!3‘—[3 6. Pemmre cucreMel MCTOAOM Faycca, YKa3biBasg B KaKJI0M CJIy4ac paHI' MaTpUI] 4 n

(Al B). B oHOpOIHBIX cHCTEMaX BBIMHUIINTE (YyHIAMEHTAIBHYIO CUCTEMY PEIICHHUH Tam, Tie OHa
€CTb.

2x + 4y + 3z = 5 X + 7y — 3z = 14,
- X + 2z = -3, X + 3y + 4z = 2,
1 6x + 5y + z = 2L 2 2X + 8y + 23z = -4
X + 3y - 2z =5 X + 2y + z = 0,
2x + 5y - 4z = 8§, -Xx + 3y + z = 0,
3 4x + 1ly - 8z = 3. n 2x + 5y + 3z = 0.

3X, +5X, +6x, —4x,=
4%, +7x, +10x, —-7x,=

X, +2X, +4x; -3X,=

0
0
2X, +3X, 2%,  —=X,= 0,
0
0



7 OLIEHOYHBIE CPE/ICTBA /IJIA ITIPOBEAEHUA ITPOMEKYTOYHOM ATTECTAITUU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CPpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranumn.

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouyHble CpeaCcTBa

OIIK-2 — roTOBHOCTBIO HCNO0JIb30BATH OCHOBHbIE 3AKOHbI €CTECTBEHHOHAYYHBIX JUCHUILIUH B Po¢ecCHOHATbHOM esITeJIbHOCTH, IPUM e-
HATh METO/Ibl MATEMATHYECKOI0 AHAJINU3Aa U MO/IeJIMPOBAHMS, TEOPETHYECKOT0 H IKCIIEPUMEHTAJBLHOI0 HCCIeI0BAHNA B (U3MKe, XUMHUH, IKO-

JIOTHH

3HaTe

- OCHOBHbIE MOJI0KEHUS TEOPHH IIpe-
JIeJIOB U HENPEPHIBHBIX (DYHKUUH,
rpaMKi OCHOBHBIX 3JIEMEHTapHBIX
(GYHKIUI 1 UX CBOMCTBA, OCHOBBI YHMC-
JICHHOT'O PELICHUS TPAHCLICHCHTHBIX
YpaBHEHU,

- OCHOBHEBIE TeopeMsbl auddepenim-
AJIBHOTO ¥ UHTETPAIbHOTO UCUHCIIe-
HUsl GYHKIMNA OJTHOM U HECKOIBKUX
NepeMEeHHBIX, MeTo/Ibl nuddepeniu-
AIBHOTO UCYUCIICHUST NCCIIEJIOBAHMS
(byHKLUI, OCHOBBI YUCICHHBIX METO-
JIOB BBIYMCIICHUS OTIPEICTICHHBIX HH-
Terpajos,

- OCHOBHBI€ THIIbI OOBIKHOBEHHBIX
nmud dhepeHInaNbHBIX YPaBHEHUH 1
METO/IbI X PEIICHUS,

- OCHOBHBIE NIOHSTHS TEOPUU BEPOAT-
HOCTEH M MaTeMaTHYECKON CTaTHCTH-
K1

TeopeTuueckune BONPOCHI 1151 IK3AMEHOB
1 cemecTtp
UncnoBast pyHKIMS U CIIOCOOBI €€ 3aIaHMs.
OCHOBHBIE XapaKTEPUCTHKN (QYHKIIHH.
CrnoxHbIe 1 00paTHBIC ()YHKIIHH.
OnemeHTapHbIE QYHKIUH.
[Mousitre HenpepwiBHOCTH. [Ipenen pyHKIUM B TOUKE.
ORHOCTOPOHHUE NPEJIeINBbI.
BeckoHeuHO Mabie 1 OECKOHEUHO OOJIbIINE (DYHKIHH.
CpoiicTBa npeesnioB. 3amMeuaTeNIbHbIE IPESbIL.
Heonpenenennoctu. PackpsiTie HEONIpeAEIEHHOCTEN.
. CpaBHeHHe OECKOHEYHO MaJbIX. DKBUBAJCHTHBIE OECKOHEYHO MaJIble ¥ UX IPUMEHEHHE.
CpaBHeHne OECKOHEUHO OOJIBIINX. DKBUBAICHTHBIE OCCKOHEYHO OOJIBIINE W X IPUMEHEHHE.
. Touku pa3psiBa 1 UX KJIacCUPHUKALHSL.
. CpoiicTBa (yHKINH, HENPEPHIBHBIX HA OTPE3KE.
3agaun, TPUBOASIINE K MOHSITHIO TIPOU3BOJHOM.
Onpenenenue Npou3BoJHON. ['eoMeTpryecKuil 1 MEXaHUYECKHUI CMBICI TPOU3BOTHOM.
. AnddepenuppyemMocts GyHKIMHI.
. Huddepeniman GyHKINN U €TO IPHMEHEHHE.
. AnddepennppoBanne HesBHBIX QYHKIMHA.
. Muddepennmporanre napaMeTpHUECKH 3aJaHHBIX (YHKIIHH.
[IpousBonusie u qudQepeHIranbl BRICIINX TOPSIKOB.
. Teopems! o muddepeHIUPYEMBIX QYHKIHIX.
. IIpaBuno Jlonurans.
. MOHOTOHHOCTH (DYHKIIMH ¥ SKCTPEMYMBI.
HauGonbmme n HanMeHbIne 3Ha4eHHsT QYHKIMN Ha TIPOMEXKYTKE.
. AcumnroTsl rpaduKa QyHKIHUH.
. BBINTYKJIOCTB, BOTHYTOCTh M TOYKH Neperuoa.
. IlepBooOpa3Has 1 Heonpe IeJICHHBIH HHTErpaJl.

©oOoNOOM®WDNE

=
o

NN NRNRNNE R R R R
NOURWNRPOOONDUTA WN
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeaCTBa

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

3aMeHa epeMEHHBIX B HEOIIPEeICHHOM HHTerpaie.

HHTerpupoBanue no yacTsm.

WuTerpupoBanme pannoHATBHBIX IPOOCH.

3agaun, IPUBOAAIINE K ONIPEACICHHOMY HHTETPaTy.

OmnpeneneHHBI HHTETPAI U €70 CBOWCTBA.

®opmyna Herorona-JleltOania. 3aMeHa IepeMEHHBIX B OTIPEICIICHHOM HHTETpalle.
WnTterpan ot pyHKmH ¢ pa3peBamu | pona.

Heco6ctBennbie uHTErpaiist | poaa (o 66CKOHEUHOMY MIPOMEKYTKY).

HecoOcTBennbie unrerpaist |l poga (0T pa3pbIBHBIX (QYHKIIHIA).

[Tpu3Haku cX0JMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Matpuiibl u aeiicTBus HaJl HUMU. CBOICTBA AeHCTBHUI HAJl MATPUIIAMU.
Omnpenenurenu [ u Il nopsakos.

Omnpenenurenu N mopsaka U UX CBOWCTBA.

CucteMsl TUHEHHBIX anrebpandeckux ypasHeHui (CJIAY) 1 ux 3amuch B MaTpUYHOM BHJIE.
OOpatHas MaTpuIla U e¢ BBIYHCIICHUE.

Pemenus CJIAY MaTpU4HBIM METOJIOM.

®opmynel Kpamepa

2 cemecTp.

CkanspHOe IpOU3BENEHHUE IBYX BEKTOPOB H €r0 CBOICTBA.

BekTopHoe npousBeneHne JBYX BEKTOPOB U €r0 CBOICTBA.

CMeranHOe IPOU3BECHHUE TPEX BEKTOPOB U €T0 CBOWCTBA.

OcHoBHasl njesl aHAIUTHYECKON T€OMETPHH, IPUMEHEHHE BEKTOPHBIX TPOU3BEACHUI.
[psimas Ha maockocTu. Pa3nuuHble BUABI ypaBHEHUH NPSMOH Ha MIOCKOCTH.

VYron mexay IpsMBIMU Ha IUNIOCKOCTH. PaccTosiHue OT TOUKH 10 NpsSMOH Ha MIOCKOCTH.
OmuIcC 1 ero CBOMCTBRA.

l'unep6ona u e€ cBoCTRA.

[Tapabona u e€ cBoiicTsa.

IInockocte B npocTpaHcTBe. PazinuuHble BUJIbl YPaBHEHUH IJIOCKOCTU B IIPOCTPAHCTBE.
VYron Mexay MI0CKOCTIMU. PaccTosiHue OT TOYKHU A0 IUIOCKOCTH.

IIpsimas B npocTpaHcTBe. PaznuuHble BUbl ypaBHEHUH IIPSIMON B IIPOCTPAHCTBE.
B3anMHOe pacnosioxkeHue MIOCKOCTH U MPSIMOM B IPOCTPAHCTBE.

[unuHapuueckue U KOHUYECKHE MOBEPXHOCTH.

IToBepxHOCTH BpalleHUS.

IToBepxHOCTH BTOPOro MOPSIKA.

Kpusas B mpocTpaHcTBe.

OyYHKITNH HECKOJIBKUX MEPEMEHHBIX: ONpEeTIeHIEe, 00IacTh ONpeIeNeH s, CIOCOOb! 3aJaHNs.
I'eomeTrpuueckoe n3obpakeHne QYHKINI HECKOIbKUX MePEMEHHBIX.

IIpenen n HenpepeIBHOCTH (PYHKIHH HECKOIBKUX HEPEMEHHBIX.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeaCTBa

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

YacTHble MpUpAILCHNUs U YaCTHBIE POU3BOJHBIC.

HduddeperunpyemMocTs QYHKIHIH HECKOIBKIX EPEMEHHBIX W TOTHBIH auddepernna.

KacaTenpHast MI0CKOCTh M HOPMAIIb K TTOBEPXHOCTH.

IIponsBonaHas Mo HaIPaBICHUIO U TPAIHUEHT.

OkcTpeMyM (GYHKIMH HECKOIBKHUX MepeMeHHbIX. HeoOXoanMBbIe 1 JOCTATOUHBIE YCIOBHUSI 9KCTPEMYyMa.
ITonATHE YHCIOBOTO psAna, CyMMa, CXOAUMOCTb.

[pocteiimme cBoiicTBa psgoB. HeoOXoaUMBIH IPU3HAK CXOIUMOCTH.

IIpu3Haku cpaBHEHHs CXOAMMOCTH YHCIIOBBIX PSIIOB C MOJOXKUTENbHBIMU YJICHAMHU.

IIpusnak JamamOepa cXOIUMOCTH YHCIIOBBIX PSAOB C MONOKUTEIBHBIMHU YIEHAMH.

PanuxaneHblit npusHak Komm cxoauMOCTH YHCIOBBIX PSIOB € MOJI0KUTEIBHBIMU YICHAMH.
WnTerpanbHblil mpu3Hak Koy cXouMOCTH YHCIOBBIX PAIOB C MOJIOKUTEIbHBIMH WICHAMH.
[puznak JlelOHuIa.

AOCONIOTHASI U YCJIOBHAsI CXOIUMOCTh YUCIIOBOTO Psijia.

@OyHKINOHAIBHBIA PA 1 00JaCTh CXOIUMOCTH.

Omnpenenenne creneHHOTo psiga. Teopema Abeds.

Paguyc cxoquMOCTH U €ro HaXOXKACHUE.

CBoICTBa CTENIEHHBIX PS/I0B.

Paznoxxenne QpyHKUNil B CTENEHHBIE PSIIBL.

Psnp1 Teiinopa u MakiopeHa ajist 3IeMEHTapHbBIX QYHKITUH.

[IpuMeHeHNe CTENIEHHBIX PSIOB.

OcHoBHbIe (POpMYJIbI KOMOMHATOPUKH.

Knaccugeckas, reomerpuyeckast U CTAaTUCTHYECKAs] BEPOATHOCTH. AKCHOMAaTHYECKOE MOCTPOSHHE TEOPUU Be-
pOSATHOCTEH.

YcoBHas BepOATHOCTb. TeopeMbl YMHOKECHHUS.

BeposiTHOCTD TOSIBIIEHHS XOTSI OBI OJJTHOTO COOBITHSI.

®dopmyIa moHOH BeposTHOCTH U popmyrna Baiteca.

Cxema beprymmm, popmyna bepHymm, HanBeposTHENIIIeE YHCIIO MOSBICHUH coOBITHS A B cxeMe bepHymm.
[Mpubmxennsle GopmyIsl B cxeme bepryim.

JluckpeTHas ciydaifHasi BEIMYMHA U CTIOCOOBI e€ 3anaHus. DyHKIHS pacpeeNICHHs.
MateMaTHuecKoe 0KUIaHUE JUCKPETHOM CIy4aiHOW BEIMYMHBI U €r0 CBOMCTBA.

Jucrniepcust TMCKPETHON CiTydaifHOI BeTMUMHBI U € cBoicTBa. CpeqHee KBaJpaTHUECKOe OTKIIOHEHHE.
HemnpepriBHas ciydaiinas BeianunHa. CBoiicTBa QyHKIMH pacTipeeieHus!.

[I10THOCTB BEPOSITHOCTH HENPEPBIBHOM CIy4ailHON BEJIMUYUHBI U €€ CBOWCTBA.

UwncaoBbIe XapaKTePUCTUKN HETIPEPBIBHBIX CIIyJalHBIX BETHYNH.

PaBHOMEpHBII U NOKA3aTeIbHBIM 3aKOHBI PACIIPEEICHUS HENIPEPBIBHBIX CIIyYalHBIX BEIMYUH.
HopmainbHblii 3aKOH pacnpeaesieHus: U ero CBONCTBa

100.TTonstue o 3akone Gonpmux ynceln. Teopema bephymnm.
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yde-

DJICMCHT — OHCHO‘-IHBIG CpeI[CTBa
KOMIICTCHIINHN
VMeTs — pemars 3aga4d O H3ydaeMbiM | IIpumepnvie npakmuueckue 3a0anus ons sKk3amena:

TEOPETUUECKH pa3zaeram;
— o0cyxnarb crnocoObl 3PQeKTHuB-
HOTO pemeHus AudhepeHITHATbHBIX
YPaBHEHHH M UX CHUCTEM; ONPEIENIATH
3¢ GEKTUBHOCTD PEUICHHUs 3a/a4H, 0-
JIYYCHHOI'0o C IIOMOMIBIO YHCJIICHHBIX
METOJIOB; PacIio3HaBaTh YPPEKTUBHBIC
pe3ynbTaThl 00pabOTKU SKCIEPUMEH-
TaJIBHBIX JAHHBIX OT HEA(PPEKTUBHBIX

-\28
1. Beruuciaurs: (l_ I) .
2. Beruucnure npeens:

1+4x—x*

3x-arcsin2x . . . f2x—-1-+/5
——————B8) m————

a) lim > i im —
x=0 X 4+ 3X° + 2X x—0 COS X — COS° X i .3
d o _
3. Halianme —> s oyt a) y=e¥ T 5 ¥ =0 2.t'
dx y = In(sin 2t).

5(,2
y= X mpu X = 1,03.

lim arcsin(2x — 4)
X’ —4

4. Beraucnure MpHOIHKESHHO

5. Beruucnure npezen mo npasuny Jlomurans X2
. X—COSX
lim———

6. [Toxaxwure, gaTo mpegen *~* X+COSX ge MoxkeT OBITH BEIYUCIICH 10 npaBmity Jlonurans. Haiimute 3TOT mpenen

JIPYTUM CIIOCOO0M.

2
x)=3-x" o Xp = .
7. K rpaduky QpyHKImn f ( \J B €ro TouKe ¢ abcunccoii” 0 1r[pOBe,I[eHa KacaTtenbHasg. Halitn miomanb
TpeyroJbHUKa, 00pPa30BaHHOTO KacaTeIbHOW U OTPe3KaMH, OTCEKaeMBIMH €F0 Ha OCSX KOOPIUHAT.

1-cosx . ®) J.(2x+5)~exdx.

8. Haiit HeonpeIenEHHBIH HHTETPAT: a)ISin 3X-cos 5xdx , 6) J'
(x—sin x)?

20 xdx
2 \/xz +5
1

10. BbI4uc/IuTh OMPEACICHHBIN HHTErPal I4x .arcsin xdx -
0

9. BRIYMCIUTE ONpe/ieNeHHbIH HHTEeTpal

2
11. Haiiti miomans (urypsl, orpanmdennoil mmmmsvu: X =4, y° =4X.

12. KakoB reoMeTpu4ecKHii CMBICI ONPEEICeHHOI0 HHTErpaia OT JaHHOW (GYHKIMU B JAHHOM MHTEpBaJie B IeKap-
TOBOM CUCTEME KOOPAUHAT?
13. Peumnth MaTpruHoe ypaBHeHue X+3(A-B)=4C, rae
1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeaCTBa

14. Pemmth cucTeMbl IMHEHHBIX anredpanyeckux ypaBHeHui o Gpopmynam Kpamepa, MaTpHYHBIM METOJIOM, Me-
toaoM ["aycca:

3X, +4X, +2X; =3

2X; — X, —3X; =-3

X, +5X, +X; =2

15. JlaHbI KOOpAMHATHI BEPIINH TUPAMUIBI ARAA, :

A(L36), A(221), A(-101), A (-46-3).

1) amuny pedpa Ak, ;

Haiitu:

2) yroa Mexny pedpamu Ah, u Al ;
3) yron mexay pedpom AA U TPaHbIO AhA ;

4) romaap TpaHu AAA :

5) o0beM NMpaMUIBL.

16.B tpeyrosaphuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTi 1JMHY BBICOTBI M3 BEPLIMHBI A.

17. HanmcaTs KaHOHHUYECKHE U ITapaMeTpHUECKUe ypaBHEHUS IpAMOM, poxoasameil uepes Touku M(2,1,-1) u
K(3,3,-1).

18. CoctaBuTh YpaBHEHHE IUIOCKOCTH, Ipoxosieit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

19. Jloxa3ars, 4TO NpsMbIE MapaJIIETbHBI:

Xx+2 y-1 7z {X”LV_Z:O

3 2 1, lx-y-52-8=0
20. Haiiti yronm Mexay npsmMoit, npoxoxasmiei gepe3 Touky A(-1,0,-5) u touky B(1,2,0), 1 mI10cKoCThIO X-
3y+z+5=0.

21. OnpenenuTh THIT KPUBOW 2-T0 MOPSKA K HOCTPOUTD JIMHUIO:
X? —9y? +2x+18y+73=0
2X? +3y? —4x+6y—7=0
y? —4x-2y-3=0
_fo_v2_ 2 A3
22. HaiiT 1 HOCTPOUTD 00J1acTh ONpeieNieHns] PYHKINU U=y9-Xx"—y" +(x-y) .

23. Haiiti monubiit auddepenuuman GyHxuun: Z = x31n y —sin2xy.
z =5x2y% +In(x +4y).

24. HaiiTi yacTHBIE NPOU3BOJIHBIE MEPBOTO MOpPsiaKa (YHKIHH:

23




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeaCTBa

. [,2 2
25. Hanncath ypaBHEHHE KacaTeJIbHOM INIOCKOCTH M HOPMAJIH K oBepXHOCTH Z =4/ X~ + Y* B Touke (3, 4, 5).

26. VccnenoBath Ha 3kcTpeMyM QyHKIMio Z = x% — 2Xy + 4y3

27. IIpm nocraBke ¢ 3aBoza Ha 6a3y 1000 paxnonpreMHUKOB, y 55 BBIIIIN U3 CTPOS JIaMIBl. HaliTi BeposATHOCTD
TOTO, YTO B3STHIN HayJady IPHEMHHUK OyIET NCTIPABHBIM.

28. IlaTHAMaTh SK3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT IO 2 BOIPOCA, KOTOPHIE HE MOBTOPSIOTCS, K3aMEHY IO -
Csl 3HAET TOJIBKO 25 BompocoB. HaiiTu BeposiTHOCTB TOTO, YTO SK3aMeH OyJeT cljaH, eciy AJsl TOT0 JOCTATOYHO OT-
BETUTH Ha JIBa BOIPOCA OJTHOTO OmiieTa.

29. IlpuHMaeM BEpOSTHOCTH POXKICHUS MaJIbuMKa U ICBOYKH paBHBIMH. HaiiTi BeposTHOCTB TOTrO, uTO cpenu 10
HOBOPOXICHHBIX 6 OKaXYyTCd MaJIbYUKaMHU.

30. lan 3aKkoH pacrnpeeneHus TUCKPETHON CIy4ailHOW BeJTMUHHBL:

X: | 110 | 120 | 130 | 140 | 150
p: 101 (02|03 |02 |0.2
BBIYHCIIUTh €€ MaTEMaTH4eCcKoe OXKUAaHKe, TUCIIEPCHIO U CPEeHee KBaJpaTHYeCKOe OTKIIOHEHHE.
31. Jana ¢pyHKUUS pacupeAereHAs HETPEPHIBHON CITydalfHON BEMIUHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1

F(x)= 1 npu x>1
Haiitu motHocTh pacnpenenenus f(x), mocTpouts ee rpaduk, BEpOSITHOCTD HOIAaHus B 3a1aHHbIH
untepsan [0,5; 2], Mx, Dx, O, .
32. 3ajaHo pacnpeeseHue BEpOSITHOCTEH IMCKPETHON IBYMEPHOH Clly4aifHOW BEJIMYHHBIL:
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiiti 3aK0HBI pacpeiesIeHNs] COCTaBIIIOMNX, K03 QUIIMEHT KOPPEIISIHH.

Bnanets

- MPAaKTUYECKUMH HaBBIKAMH
HCITOJIb30BaHUST MATEMaTHICCKUX
MOHATUN ¥ METOJIOB (M3y4aeMbIX
pa3elioB MaTEMaTHKH) TIPH PEIICHUU
MPUKIAIHBIX 33729,

- HaBBIKAMU 0000IIEHUS Pe3yTbTATOB
pereHus,

- C1oco0aMHu OIICHWBaHUS 3HAYMMOCTH
Y IPAKTUICCKOMN MPUTOTHOCTH TTOJTY-

Ilpumepnvie npuknaonsvle 3a0a4u U 3a0aHus
3anaua 1. 3aBUCUMOCTD ITyTH OT BPEMEHHU TPH MPSIMOJTMHEHHOM JABYIKEHUN TOUYKH 3371a€TCsl YPaBHECHHEM

1

s=2t>+2t>—-3,rme S-nyrs BM, a t - Bpems B c. BeraucaunTe ee CKOpoCcTh U yCKOPEHHE B MOMEHT BPEMEHH

t=4c.

3ananue 2. CocraBbTe ajJrOPUTM PELICHUS ..... 33/1a4H.

3ananue 3. [TopasMeinuisiite:

1) Bepro 1u, 9T0 CyMMa, pa3HOCTH M IIPOU3BEACHUE IBYX YETHBIX (DYHKINH €CTh YeTHAs (GyHKINA?

2) Kako#i, B cMbICiIe YeTHOCTH, OyeT (DYyHKIHS, paBHAS IIPOU3BEICHUIO (CyMME) JIBYX HEUSTHBIX (DyHKIMH?
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeaCTBa

YCHHBIX PE3YJILTAaTOB

3) Mosxer i yeTHast GYHKIHS OBITH CTPOr0 MOHOTOHHO#?

3aganue 4. Cucrematusnupyiite 1 0600IIITE BCE KIFOYCBBIE MOHATHS M IPHEMBI PEIICHAS THIIOBBIX 33724 10 TEMe
«[IpomzBonHas» u «I[IpuMeHeHNE POU3BOAHON TIPH UCCIeN0BaHUN QYyHKIHIY. PesynpraT odopmure B Buze Tad-
JIMIIBL

3ananue 5. CHUMHTE BUICOPONIMK Ha TeMy «S] Haydy Bac pemaTh 3a1aqd 0 TeMe...». [I[puMepHBIi CIIHCOK TeM:

1) JeficTBus HaJl KOMIDIEKCHBIMH YHCIaAMU B pa3HOU opme.

2) Beranciienne npeznenoB GyHKIMA OJHOH TepeMeHHOH.

3) Pemenne 3a1a4 Ha Mcciei0BaHNE HEMPEPHIBHOCTH (PYHKIIMHU U XapaKTEPUCTHKE TOUEK €€ pa3phiBa U T.JI.

3amaua 6. [{ys perenus 3aqaun cenaiite cxeMaTHYECKUil YepTex U MoydnuTe QyHKIMOHAIBHYIO 3aBUCUMOCTb TI0
yKa3aHUIo K 3anave. Haiinure oOnacth onpenenenus 3Toi GpyHKINY MO CMBICITY 3a1a4i. Beranuciure 3Ha4eHus
9TO# (QYHKIMH IPH TPeX Pa3IMYHBIX 3HAUCHUSX aprymeHTa. Mccnenyliite GyHKIHMIO Ha HAHOOJbIIee 1 HANMEHBIIIEe
3HaueHusi. OTBEThTE HA BOMPOC 3a/1a4H.

«CeueHre TOHHEINS NMeeT (opMy NMPSMOYTOJIbHHIKA, 3aBEPILIEHHOTO MoJyKpyroM. [lepumerp ceuenns 18 m. [pu
KaKOM pafinyce MOJIyKpyTa IJIOMAaAb CEYCHUsI OyAeT HanOoIbIIen?»

OG603HaubTE pajuyc ModyKpyra yepes | 1 BbIpasuTe miomains S ceuenns kak dynximio ot I S =5(n .
3anaya 7. Ha xakoii BeICOTE ' HaJ IIEHTPOM KPYIJIOTO CTOJIA pajiyca a clIeayeT IOMECTHTh JIaMITy, YTOOBI
OCBEILICHHOCTh Kpas cToJia Obula HauOOJIbLICH?

3apnanue 8. [TogymaiiTe, c HOMOLIBIO CPENICTB KAKOT'O pa3jieiia MaTeMaTHKU MOXKHO PEIIUTh CIIETYIOUIYIO 3a1a4y.
«Jlng yOopKu cHera Ha yJIuIjax ropoJia HCIOoJb3yI0TCs CHEroyOopouHble MaiHbL. OHH paboTaloT B TE€YEHUE CBET-
JIOTO BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSIHHON CKOPOCThIO YOopku cHera 400 (Mg/‘l). N3menenne ob6bema cHe-

ds 2
— =120r -5t ",
ra, BHIIAAIONIET0 HA YIIUIBI [OPO/a B TOPOJIE B TEUYSHUE CYTOK, MOJKHO ONMCATh YPaBHEHUEM dt

S(z 24 _
rae ) — o0beM cHera (B M3), BBINABIIEro 3a BpeMs t (B gacax), 0<r<24. B yomenr Bpemenn! = 0 pa ynunax
ropoza nexut 1000 m® cHera. YcTaHOBHTE COOTBETCTBHE MEXKIY BpEMEHeM t i 0GheMOM CHera, JIeKallero Ha yilH-

S(1)

ax ropoja .» CocrtaBbTe MaTeMaTU4YCCKYO MOJICJIb ITOH 3aJa4yu U peuinTe e€.
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0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPHUH OLlCHUBAHMS:

[TpomMexyTodHas aTTecTamus Mo JUCHUIUIHHE «MaTreMaTukay BKIYAeT TEOPETUICCKIE BOIIPO-
Chl, IO3BOJISIONIHE OIICHUTh YPOBCHD YCBOCHHS OOYYAIONIMMHUCS 3HAHUM, ¥ IPAKTHYCCKUE 3aIaHHs,
BBISBJISIONINE CTENIEHb COPMUPOBAHHOCTH YMECHHM U BIIAJICHUHN, IPOBOIUTCS B hopMme dk3amena (1 u
2 CeMeCTpHI).

DK3aMeH 10 JaHHOU JUCIUTUTHHE TPOBOAUTCS B YCTHOM (hopMe 0 IK3aMEHAIIMOHHBIM OHIIeTaMm,
KaX/IbI U3 KOTOPBIX BKIIFOYAeT 1 TEOpETUIEeCKU BOMIPOC M JIBA MPAKTHYECKUX 33 JaHHS.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUSI IK3aMeHA:

— Ha OIEHKY «OTJMYHO» — CTY/ICHT JOJDKEH MOKa3aTh BHICOKHI YPOBEHb CHOPMUPOBAHHOCTH KOMITE-
teHiu OITK-2: 3HaHWS HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHSI HH(OPMAIIHH, HO
WHTEJUICKTYalIbHbIC HABBIKK (YMEHUsI) pelIeHHs MPoOJIeM U 3a/1a4, HaXOXKICHHUS YHHUKAIBHBIX OTBETOB
K IIpo0JieMaM, OLIEHKH ¥ BEIHECEHHSI KPUTHUECKUX CYXKICHHN;

— Ha OIICHKY «XOpPOIIO» — OOYYaromIMiics JEMOHCTPHUPYET CPEeTHUN YpOBEHb CHOPMUPOBAHHOCTH
komrereHu OIIK-2: ocHOBHbIE 3HaHMS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUUTEIbHBIC
OIMOKY, HETOYHOCTH, 3aTPYAHCHHS MIPH aHATUTUICCKUX OTICpaIUsiX, IEPEHOCEe 3HAHUN M YMCHHM Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— HA OIICHKY «yJT0BJETBOPUTEIbHO» — O0YJAIONIHICS IEMOHCTPUPYET MTOPOTOBBINA YPOBEHb chopmu-
poBanHoctu kommnereHuu OIIK-2: B X0/1e KOHTPOJIBHBIX MEPONPUATUIN TOMYCKAIOTCS OMHUOKH, TPO-
SIBJIICTCSL OTCYTCTBUE OT/ACIBHBIX 3HAHUW, YMCHHI, HABBIKOB, 00YUYAIONIUIICS UCTIBITHIBACT 3HAYUTEIIb-
HBIC 3aTPYIHEHHUSI TP OTIEPUPOBAHUY 3HAHUSMHU M YMCHUSIMU MPHU HX IIEPCHOCE HA HOBBIC CUTYAIIHH.
— Ha OIICHKY «HeY/JA0BJIETBOPUTEILHO0» — O0YUaIOIINIICS TEMOHCTpUpYET 3HaHus He Ooisee 20% Teo-
PETUYECKOTO MaTepHalia, JIOMyCKAeT CYIECTBEHHbIC OIMOKH, HE MOXET MOKa3aTh HHTEIUICKTYaIbHbIC
HAaBBIKW PEIICHUS MPOCTHIX 3a7a4 WM HE MOXKET MMOKa3aTh 3HAHUS JaKe Ha YPOBHE BOCIPOU3BEICHHUS
1 00BSICHEHHS UHPOPMAIIHH.

8. YYEBHO-METOJUYECKOE U MH®OPMALIMOHHOE OBECIHEYEHME JAUCIMII-
JIMHBI <MATEMATHUKA»

a) OcHoBHas JMTEpaTypa:

1. U3ocoBa JI. A. OcHOBBI MaTeMaTUYECKOTO aHANIM3a [ DJIEKTPOHHBINA pecypc] : yueOHoe mocodue. Y.
1. dudpdepenunanbHoe ucunciaenue GpyHkunu ogHoit nepemennoit / JI. A. M3ocosa, JI. A. I'pauesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpon.ont. auck (CD-ROM). - Pexxum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1
400.pdf&view=true. - MakpooOBEKT.

2. [Tucemennsnid, J[. T. KoHcnekT nekmmii Mo BBICIICH MaTemarwke: moiHbM kKype [Tekcr]: / 1.
T. I[Tucbmennsiit. - 11-e u3a. - M. : Aiipuc-npecc, 2008. - 602 c. : ui. - (Boiciee oOpa3oBanue). -
ISBN 978-5-8112-4866-7. - 200 mr

0) /lonosiHUTEIBbHAS JINTEpATYypa:

1. BnoBun, A.IO. Briciias matematuka. CTaHgapTHBIE 33/1a4d ¢ OCHOBAaMHU TEOPUH : YIEOHOE MOCO-
6ue / A.YO. Bnosun, JI.B. MuxaneBa, B.M. Myxuna. — Canxrt-IlerepOypr : Jlans, 2009. — 192 ¢. —
ISBN 978-5-8114-0860-3. — TeKCT : 37eKTpOHHBIN // DIEeKTPOHHO-ONOIMoTeuHas cucteMa «JIauby :
[caiit]. — URL.: https://e.lanbook.com/book/45 (nata o6pamenus: 06.08.2019). — Pexxum nocryna:
JUIsl aBTOPU3. TOJIb30BATENEH.

2. Nanko, IL.E. Beicimas maremaTuka B yhopaxHeHHsX Hu 3amadax. (B 2-x wactax) [Teker] /
I1. E. lauko, A. I'. ITonos, T. 1. KoxxeBHukoBa. - M.: Beicmias mkoma, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

3. Teopus BeposATHOCTEW W MaTeMaTH4yecKasl CTATHCTUKA: DJIEKTPOHHOE yueOHOe MmocoOne M MpaKTH-
KyM c J1abopaTtopHbIMU pabotamu [DnekTpoHHbIi pecype] / A. B. U3ocos, JI. A. N3ocosa, JI. A. I'pa-
yeBa, E. M. I'yruna. - Marauroropck : MI'TY, 2013. - 1 snekrpon.ont. auck (CD-ROM). - Pexum
J0CTyma:
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https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/93
1.pdf&view=true. - MakpooOBEKT.

4. ®uxrtenronsll, .M. OCHOBBI MaTeMaTUYeCKOro aHauu3a : y4eOHUK : B 2 yacTsax / [.M. ®uxten-
roaeil. — 11-e m3x., crep. — Cankr-IletepOypr : Jlans, [0. r.]. — Yacte 1 — 2019. — 444 c. —
ISBN 978-5-8114-0190-1. — TeKcT : 35eKTpOHHBIN // DIeKTpOHHO-0ubmoTevHas cucrema «JIaupy :
[catiT]. — URL: https://e.lanbook.com/book/112051 (mara obpamenus: 06.10.2019). — Pexum moc-
Tymna: JUisl aBTOPU3. 10JIb30BaTENEH.

5. ®uxtenronsil, .M. OCHOBBI MaTeMaTHYECKOTO aHaIU3a : y4eOHUK : B 2 vacTsax / .M. duxreH-
ronbll. — 10-e usn., crep. — Cankr-IlerepOypr : Jlaws, [6. r.]. — Yacth 2 — 2019. — 464 ¢. —
ISBN 978-5-8114-0191-8. — TekcT : 37eKTpOHHBIN // DIEeKTpOHHO-O0MOMMoTeYHas: cuctema «JIanpy :
[caiit]. — URL: https://e.lanbook.com/book/115730 (mata o6pamenus: 06.10.2019). — Pexxum moc-
Tyma: JijIsl aBTOPH3. MOJIb30BaTENEH.

B) MeToauyeckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHbI HHTETPAI: METOAWY. YKa3aHUS JUIsl CTYJIEHTOB.- MarHMTOTOpCK:
I'OVY BIIO «MI'TY um. I''M. Hocosa», 2010.- 12 c.

2. I'paueBa, JI.A. DiaeMeHTHI TUHEHHOW anreOpbl, BEKTOPHON anreOpbl M aHATUTHYECKON reOMETpHUU:
VYu4eOHoe nocobue. - Maruuroropek: 'OV BITO «MI'TY um. I''M. Hocosay, 2010.- 63 c.

3. Maxkcumenko, M.A. CoObiTus 1 BepoaTHOCTh. YacTh 2: Meton.yka3. - Marautoropck: I'OY BIIO
«MI'TY um. I''11. HocoBay, 2010. — 25 c.

4. Masiuenko, E.I. TlpousBonnas u nuddepennman ¢pynkuuu. [Ipaktukym.- Marauroropek: 'OY
BIIO «MI'TY um. I''M. Hocosa», 2010. — 38 c.

5. Masuenko, E.Il.WccnenoBanue ¢pynkuuii 1 nocrpoenue rpaduxos. [IpakTukym.- MarHuTOropck:
I'OVY BIIO «MI'TY um. I''M1. Hocosa», 2011.- 20 c.

r) Ilporpammuoe odecnieuenne u HHTepHeT-pecypcehl:
1. IIpoepammnoe obecneuenue

Haunmenoanue 10 Ne norosopa Cpok neHCTBUSA JULEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo
KasperskyEndpointSecurity mis | J1-300-18 ot 21.03.2018 28.01.2020
ousHeca-CraHIapTHBIN

7Zip cBOOOIHO pacmpocTpaHsIeMoe 6eccpouHO

2. Humepnem-pecypcur:
1) Odummanbubie caidThl opranu3anuithttp://www.magtu.ru, http://www.gks.ru u T.m.
2) Tlopran matematuueckoro obpasosanushttp://www.math.ru/

3) [Tpumeps! pernieHuit 3a1a4 Mo MaTeMaTuke. [ IIeKTpoHHBIN pecypc]. — Pexxum
noctyna: http://www.matburo.ru/examples.php
4) Y4eOHUKHU 110 TEOPUHU BEPOSITHOCTEH. [ DNEKTPOHHBIN pecypc]. — Pexxum

noctyna: http://www.matburo.ru/st_subject.php?p=tv

5) DmnekrponHslii pecypc BuknyueOnuk. Mapopmartuka.[ DnekTpoHHSBIH pecype]. — Pexum mocty-
na: https://ru.wikibooks.org/wiki

6) XKypnan «Ilorerman». Maremaruka. ®usuka. Uupopmaruka. http://potential.org.ru/

7) Tlouckosas cuctema Akanemus Google (GoogleScholar). - URL:https://scholar.google.ru/

8) T'ocymapctBeHHas myOJiu4YHAs Hay4HO-TEXHUYECKas OuOmmorexka Poccum [DnekTpoHHBIH pe-
cypc] / — Pesxum moctyma: http://www.gpntb.ru , ceo60oaubIi.— 3ari. ¢ skpaHa. S3.pyc.

9) Poccuiickas HanpoHanbHas OuOMMoTeKa. [DnekTpoHHbIi pecypc] / —URL: http://www.nlr.ru .
S3.pyc.

10) Ctynenueckas OubOnmoTeka [DaeKkTpoHHBIH pecypc]. — Pexum gocryma:  http://
http://studlib.com , cBoGoHBIH.— 3ari. ¢ 9KpaHa. SI3. pyc., aHrII.
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http://potential.org.ru/
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http://studlib.com/

11) Cucrtema «MuTepHET-TpEeHAXKEPHI B chepe 00pazoBaHMs» HA caiTe WWW.I-exam.ru.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKoe obecrneucHue JUCIHMITIIIMHBI BKJIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUHN

OcHarieHue ayIuTOpuu

VYyebHble ayAUTOPUU 11 IPOBEIL-
HUS 3aHATUH JEKIIHOHHOT'O THIIA

MynbTMEIMIHBIE CPEACTBA XPAHEHHUS, lIEpEAAdYnd U IIpe-
CTaBJIeHUsI HH(OpMAIUU

VYyebHble ayAUTOPUU 11 IPOBEIL-
HUs 1a00paTOPHBIX 3aHATHI, FPyH-
MOBBIX U MHJIUBUAYAIbHBIX KOHCYJIb-
TalMM, TEKYIIEro KOHTPOJIS U MpOo-
MEKYTOYHOM aTTECTALNU

[TepconanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office, 00benu-
HCHHBIC B JIOKAJIbHBIC CETH C BBIXOI0M B Internet

(OC Windows (Ne sut. Microsoft Imagine Premium D-1227-
18 ot 08.10.2018 10 08.10.2021)

Apxusarop 7z (Ne mui. GNU LGPL, 6eccpounas)

MathCad (Ne suir. 43813518 D-1662-13 ot 22.11.2013)
Microsoft Office (Ne . Microsoft Open License 42649837,
Oeccpounas) )

AynuTopuu sl CaMOCTOSATEIbHOM
paboOTHI: KOMITBIOTEPHBIC KJIACCHI; YH-
TaAJIbHBIE 3aJI6I OMOJINOTEKN

[Mepconanbubie kommbioTepsl ¢ makerom MSOffice, Mathcad,
Mathlab u Beixomom B MHTEpHET

(OC Windows (Ne sur. Microsoft Imagine Premium D-1227-
18 ot 08.10.2018 mo 08.10.2021)

Apxwusarop 7z (Ne mui. GNU LGPL, 6eccpounas)

MathCad (Ne muir. 43813518 D-1662-13 ot 22.11.2013)
Microsoft Office (Ne sut. Microsoft Open License 42649837,
oeccpoyHas) )

[Tomemienue ns XpaHeHus ¥ podu-
JAKTHUYECKOro 00CIy)KUBaHUs y4eO-
HOTO 000PYIOBAHWS

Cremnaxku 175 XpaHeHHs y4eOHbIX TocoOuii u yueOHo-
METOJIUYECKON IOKYMEHTAIINH.

28



http://www.i-exam.ru/

