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1. Ileau ¥ 33291 0CBOCHHS THCIHILIHHBI

Ilenbi0 OCBOEHHMS JACIHIUIHEB! «MaremaTikay SBIACTCA PA3BUTHC U (bopMupOBaHHE
MHPOBO33PEHHS CTYACHTOB, JIOTHIECKOIO MBIIIICHNUS; HAyJHOTO MBIIUICHAS; HHTCIICKT 1
spymuiAd. MaremMaTHka H3y4aeT MHp C INOMOIIBIO abCTpakTHBIX MOJIENed, B KOTOPBIX
peambHEIE OOBEKTHI ¥ SBIEHHS  3aMEHSIOTCA  MICAJIM3HPOBAHHBIMH. Uccnemys
MATEMAaTHUECKYI) MOJENb, MOXKHO DAcKphITh NPHYMHBI SABJICHMSA, HAy4UTHCA YHPABIATH
SIBIEHUAMHE TIPHPOJIBI ¥ TEXHOTOTHYECKUMH ¥ COLIAAIBHBIMH ITPOIECCaMHA.

3amaun AUCLHUILTHHEL

e (HOpPMHPOBAHNE HABBIKOB (HOPMYITHPOBKH MATEMATHICCKAX MOCTAHOBOK 3a1at;
e OBJAJCHHE aHAIATHYECKUMH ¥ THCICHHBIME METOJaMH PEIIeHKS IOCTABIEHHEIX 3a/1a';

e OBJIAaIEHHE METONAMH MaTeMaTHYeCKOTO MOACIMPOBAHHS C IIPUMEHCHHEM
BLIUACIATEILEHOH TEXHHUKH.

2. Mecto qucounamHbl B cTpykType OIl mo HanpaB/IeHHIO NOAT0TOBKH

Jucrummaa  «Marematnkay — IIPEACTaBiseT — CO00M  MHMCIMIUIMHY — TICPBOTO 6ioxa
obszarensHoit wacty yuebHoro miaHa (51.0.05.). O6y4eHue IPOMCXOIUT B TECICHHUE MIEPBOTO
M BTOPOT'O CEMECTPOB.

JlormuecKas W cofieprKaTelbHO—METOIMYECKasd B3aUMOCBS3b C IPYTHMH JIHCIHIITHHAMH
u gactamu OIT BeIpakaeTcs B CIEAYIOLIEM.

Jucnunmee «MaremMaTrka» HPEIIeCTByeT OOMMeMaTeMaTHIecKas IOJArOTOBKa B
06BEMe cpeHel 00meo6pa3oBaTebHON IIKOJIBI HIIH KOIUICTDKA.

B pe3yibTaTe OCBOSHHS IPEMINECTBYIOMMX JUCIHUIIIHE CTY/IEHT HOIDKCH:

3HAMb: OCHOBHbIE IOHATHS M METOBI 2IEMEHTAPHON MaTeMAaTHKH, TCOMETPHH, AIreOpBI
¥ HayaJl MAaTeMaTH4eCKOTO aHalH3a;

yMemp: TPOM3BOIUTE JEHCTBHS ¢ YHCIIAMH; - HCIIOJI30BATH OCHOBHEIC anredpandecKue
TOKIECTBA [UIS TIpeobpasoBanus areOpanvecKuX BBIPAKEHHH; - BBIIOJIHATE FCOMETPHICCKHC
TIOCTPOEHHS; JOKA3EIBATh MATEMATHICCKHE YTBEPHKICHHU,

g1ademp: TPAEMAMH BBIYHCICHHH Ha KalbKyJISTOpe HHAKCHEPHOTO THIA; HABBIKAMH
HCIIONIE30BAHMS MATEMATHIECKHX CIIPABOYHHUKOB.

OcCBOGHHE JAHHOW MMCHUIUTMHBI KaK [PeIIecTBYIOMeH HeOOXOIUMO NpH H3YICHHH
CITeYIONIMX JUCIHUILIHE: SKONIOTHs, HHPOpMATHKA.

3.Ilepedent MIAHHPYEMBIX pe3yJbTAaTOB OOydYeHHS MO AHCUMILIAHE, COOTHECEHHBIX ¢
IIAHEPYEMBIMH Pe3y/IbTATAMH 0CBOEHHS 00pa30BaTeNLHOI NPOrpamMmbl.

[LaHApyeMBIE Pe3YIBTATEL OCBOCHHS 06pa3oBaTeIbHOM NPOTPAMMBL

[Iporece U3ydeHus! AMCIHILTHHE] HAPaB/IeH Ha OpMUPOBAHHIE CIIEYIOMIHX
KOMIIETEHITHI:
yuusepcajibbie (YK)

e VYK-lcmocoGeH oCymeCTBIATH MOHCK, KpUTHYECKHH AHAIN3 H CHHTE3

HEQOPMAIMH, IPHMEHATH CHCTEMHBIH NO/IXO0/ /ISl PENICHHS NOCTABICHHBIX 3a/1aY
YK-1.1.
WJI-1 AHamm3upyerT 3ajady, BeIeNA ee 0a30Bble COCTABIAIONINE, OCYINECTRIACT
JEKOMITO3UITHIO 3318491
YK-1.2.
WJ[-2 HaXouT B KPATHYECKH aHATH3HpyeT HH(OPMAIHIO, HEO0OXO0UMYIO /IS PEIICHHA
[I0CTaBJIEHHOM 3a1auu
VK-1.3.
W]1-3 PaccMaTprBaeT BO3MOXKHbIE BAPHAHTHI PEIICHHSA 3a/[a9H, OLCHHBAST HX JIOCTOHHCTEA 1
HEIOCTaTKH
YK-1.4.
W]I-4 I"pamMOTHO, IOTHYHO, @pTyMEHTHPOBAHHO dbopmupyeT cOOCTBEHHBIC CYXKICHHUA U OLICHKH.
Ormrgaer GaKThl OT MHEHUH, HHTEPIPETALHi, OICHOK M T.JI. B PACCYKICHHAX APYTAX
Y9IaCTHHKOB J€ATEIIBHOCTH
VK-1.5.
WUJI-5 OnpemenseT U OLEHABAET IIOCIIE/ICTBHAA BO3MOMHBIX pelneHuH 3a1a9H.




[InanupyeMble Pe3yIbTaThl 00yYEHNUS 10 JHCIHILIMHE.

B pe3yapTaTe OCBOGHMS MUCIUIUIMHEL GaKanaBp MOMKEH:
3HATh: OCHOBHBIE TEDMHUHBI H 6230BBIC SIEMCHTEI, METO/(bI HCC/IE(OBAHUH B CHCTEME
COLHAILHO-TYMaHUTAPHOTO 3HAHUA.
VMeTh: KPHTHUECKH OLCHHBATh HH(DOPMALIHMIO, HE3ABHCHMO OT HCTOTHHKA, CAMOCTOATEIBHO
nproGpeTaTh U CHCTEMATH3UPOBATH 3HAHMS, apIYMCHTHPOBAHHO OTCTAHBATh CBOKO TOUKY
3pEHHUI.
BiiageTh: KOHKPETHOH MeTOROIOTHEH B 6a30BBIME METOIAMH CONAANLHO-TYMAaHHTAPHAIX
JTHCIAILIAH, TIO3BOJIAIONMMHE OCYIIECTBIIATh PEIICHHE IMHPOKOro Kyacca ¢ 3aaq HayIHo-
MCCIIEIOBATENBCKOTO W IIPHKIIAJHOTO XapaKTepa.




4. O6beM JHCUHILIAHBI 1 BHABI yueOHOH padoTsl

4.1. O6beM JHCIMILIAHGI ¥ BHIBI y9e0H0i paGoTeI 110 09HOH popme 00yeHusl.
O61mas TpYI0eMKOCTh JUCLMILTHHBI COCTABIIACT 6 3aueTHBIX eqUHHIEI (216 Jaca).

& Bceero CemecTpnl |

Buj yqaeOHol paboThl ——— 1 3
KontakTHBIE Yackl (BCero) 85,6/2,38 | 34,25/0,95 | 51,35/1,43
B TtoMm gHce:
Jlexuuu (JI) 34/0,944 17/0,472 17/0,472
Ipaxtugeckue 3auaTus (I13) 51/1,417 17/0,472 34/0,945
Cemunaps! (C)
JIa6oparopusie pabotsl (JIP)
KonTrakTHas paboTa B IEPHO]L ATTECTAIIUN (KPAT) 0,35/0,013 0,35/0,013
CamocTosTenbHaL pabota oz pyxosozcreom| 0,25/0,006 | 0,25/0,006
npenoxasarens (CPII)
Camocrositesibuas pabora (CP) (Bcero) 94,75/2,63 | 73,75/0,05 | 21/0,58
B Tom uucie:
Kypcoroii mpoekT (pabora)
KonTtposHsie paboThl 61/1,69 54/1,5 7/0,19
CocTrapiicHUE IaHa-KOHCIIEKTA 17/0,47 10/0,28 7/0,19
IToxbop u aHAIH3 IPUMEPOB 16,75/0,47 | 9,75/0,27 7/0,2
KouTpoJs (Bcero) 35,65/0,99 0 35,65/0,99
dopma IPOMEXKYTOUHON aTTeCTallHH! 3a4eT DK3aMeH
(3a4er, YK3aMeH)
O0mas TPya10eMKOCTE (dachl/ 3.€.) 216/6 108/3 108/3

4.2. O6beM THCIHMILIAHGI B BHALI yae0H0i padoThl Mo 3204HOi dopme 00ydeHHs.
O61mast TPyA0eMKOCTb IMCIHUILIIHEL COCTABISET 6 3a4ETHBIX ¢IMHHUIIbI (216 gaca).

" Beero Cemectpsl |

Bux yae6Ho# padoThl qacoB/3.c. 1 )
KoHTakTHBIE Yachl (Bcero) 22,6/0,628 | 8,25/0,229 | 14,35/0,399
B ToM umcne:
Jexuun (JI) 10/0,278 4/0,111 6/0,167
ITpaxtiyeckue 3aHaTaA (I113) 12/0,333 4/0,111 8/0,222
Cemmunapsl (C)
JlaGopartopusie pabotsl (JIP)
KouraxTHas pabota B nepuos arrectarus (KPAT) 0,6/0,017 | 0,25/0,007 | 0,35/0,01
CamocTosTenbHask pabora (it PYKOBOJICTBOM
npenopasatens (CPII)
CamocrosiTeanbHas pabora (CP) (Bcero) 181/5,028 | 96/2,667 85/2,361
B Tom gncne:
KypcoBoii mpoekT (paboTa)
KoHTporsHbIe paboTEl 60/1,667 32/0,889 28/0,778
CocTaBieHHe [IIaHa-KOHCIIEKTa 60/1,667 | 32/0,889 28/0,778
[Tox6op 1 aHATH3 IPUMEPOB 61/1,694 32/0,889 29/0,805
KonTtpoJs (Bcero) 12,4/0,344 | 3,75/0,104 | 8,65/0,24
dopmMa IpOMEKyTOYHOH aTTeCTallHH! 3aueT JK3aMeH
(3a9er, 3K3aMeH)
O6mas TpyA0eMKOCTh (Jachl/ 3.€.) 216/6 108/3 108/3




5. CTpykTypa H coep/KaHHe THCIHILIHHBI
5.1. CTpyKTypa IHCUMIUIMHBI JJisi 09HOH popmbl 00yeHns

Buiel yaeOHON paboTEl, BKIIIOYAs DopMsI
s CaMOCTOATENEHYIO paboTy 1 TEKYIIETro
& TPYLOEMKOCTh B
% YCIieBaEMOCTH
No i/m Pazmen qUCIUILTHHEL 3 {5 musx) (no nedensm
5 = cemecmpa)
g on E = s ®opma }
2 = |BE | & o | g % IIPOMEXKYTOYHOM
U |x O S aTTecTalMH
(no cemecmpam,)
1 cemecTp
1. |JIuneiinas anredpa 1-5 6 6 24 | KouTpombHas
Helemst pabota
2. |Bexropuas anrebpa 6-10 6 6 24 | KontponbsHasd
HEJIEIA pabota
3. | DeMeHTHI 11-16 5 5 25,75
AHAIUTHICCKOH HEIels hgerpomEHan
pabora
TEOMETPHH
[TpomerxyToUHAas 17 0,25 3auer
aTTecTalus HeJleNs
2 cemecTp
4. | Beenenue B| 1-4 4 8 5 KonTponsHas
MaTeMaTH4YeCKui aHanu3 | HeICII pabora
5. | dnddeperunansroe 5-8 4 8 5 KonTpomsHas
ucynclenae  QyHKUM#| Hemes pabora
OJIHOM epeMEHHOH
6. | UnTerpanbHoe 9-12 + 8 5 KonTpomsHas
HCUHCIICHHE HeJeNs pabota
7. | Oynkruu  Heckonmbkux| 12-17 5 10 6 | KonTtponsHas
epeMEHHbIX HEIemsT pabota
[TpomesxyTounas 18 0,35 35,65 Dk3amMeH
aTTeCTaIlHI HeIels
HUTOTO: 34 | 51 | 0,35 |0,25|35,65|94,75




5.2. CTpyKTypa IHCUHILIHHDI 1J151 32049H0H (Gopmbl 00ydeHns

Bumsr yueOHoit paboTEl, BKIIHOYas DopMBI
CaMOCTOSATEIEHYIO paboTy U TEKYIIEro
TPYA0EMKOCTE KOHTPOIIA
YCIIEBAEMOCTH
Ner/m|  Pasmen JIMCIMILTHHEL (B 96HK) (no edenam
cemecmpa)
o H = 5 dopma
= B g = E" &5 | mpomexyTouHOH
O | O |38 aTTecTaluH
™ (no cemecmpam)
2 ceccud
1. |Jlumeiinas anrebpa 2 2 30 | KorTpombHas
pabota
2. |BektopHas anrebpa 1 1 30 | KontponbHas
paboTta
3. | DnemMeHTHI 1 1 36
aHAIMUTHYECKOH S
paboTta
reOMEeTpPHH
[TpomexyTounas 0,25 3,75 3auer
aTTecTalus
3 ceccus
4. | Beenenue B| 2 2 25 | KonrtponsHas
MaTeMaTHYeCKUH aHaln3 paboTa
5. | IuddepeHnnaabHOE 2 2 20 | KontpompHas
HCYHCIICHHE byHKIMHA pabota
OJTHOH IepeMEeHHOR
6. | MUaTErpansHoe 1 2 20 | Konrpompnas
HCUHCIICHHUE paboTa
7. | OyHKIMH ~ HECKONBKHX| 1 2 20 | KoutpombHas
TIEPEMEHHBIX paboTa
[IpomesxyTogHas 0,35 8,65 Dk3aMeH
aTTecTalusa
HUTOTI'O: 10 | 12 | 0,6 12,4 | 181
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5.4, IlpaKTHYECKAE B CEMHHAPCKHE 3aHATHs, HX HAMMEHOBAHMHE, COACPHKAHHAE 1 00beM B 9acax

Ne
o/m

Ne pasznena
AHCHHIUTHHBI

HanMeHnoBaHHe NPAKTHYIECKHX H CEMHHAPCKUX
3aHATHH

Obbem B
qyacax/Tpya. B
3.€.

0®0

300

UTuneitnas anredpa.

Marpunsr. OnpeaeTdTerH.
CHcTeMBbl TMHEHHBIX YPaBHEHHH.

6/0,167

2/0,056

Bextopras anredpa

Bextopsl. CkalsipHOE IPOU3BEICHHE BEKTOPOB H
ero cpoiicTBa. BEKTOpHOE IPOM3BEICHHE M €ro
cBoficTBa. CMEMaHHOE IPOH3BEIEHHE BEKTOPOB.

6/0,167

1/0,026

AHaTATHYECKAS
reoOMEeTPHS

CrcreMa KOOp/IMHAT Ha IIIOCKOCTH. JIuHHM Ha
MTOCKOCTH. JIMHHHM BTOPOTO MOPSAAKA Ha INIOCKOCTH.
KoopmuHars! B IpocTpaHCTBE. [IpsiMast 1 IIIOCKOCTE B
npoctparctse. OcHOBHBIE 3a1a4u. [[oBEpXHOCTH BTOPOTO
TopsIIKa.

5/0,139

1/0,027

o]

Brenenue
MAaTEeMAaTHYSCKHH
aHaJIu3

Tpenen GyHKIAK. 3aMedaTe bHbIEe IPEebl. PackphITHe
HEOIPEICIICHHOCTEH.

HemnpepsiBHOCTS QyHKIMH B TouKe. Kiraccudukarmus
TOYEK pa3pbiBa QYHKIMH.

8/0,222

2/0,056

NuddepeniuansHoe
HMCUHCIIEHHE
byHKIHE OTHOH
MEePEMEHHOM.

Omnpenenenye Ipou3BofHOH. OCHOBHbIC IIPAaBUIIA
nuddepernmpopanns. [IpoM3BOAHbIE BRICIIHX IOPSAIKOB.
[Tousitue nuddepenipana. ['eOMETPHIECKHI CMBICIT
nubdepennuana. [Ipumenerne qudpepennyana K
TPHGITHYKEHHBIM BEIYHUCIICHHSM.,

(OCHOBHBIE TeOpeMb! ARG HEPEHIMATBHOTO UCHHCIICHHS.
I1HTepBATEl MOHOTOHHOCTH M 3KCTPEMYM (YHKIIHH.
BomykiocTs rpaduka (yskmum. Touku mepernba.
OGImas cxeMa MCCIEIOBaHAS (QYHKIMHM H [IOCTPOCHUE
e rpaduxa. [Ipasmio Jlomurans. @opmyina TeHnopa.

8/0,222

2/0,056

WuterpanshHoe
HCYHCIICHHE.

TTousTHEe Heompe/eneHHoro HaTerpana. Ceoicraa
Heompe/IeIeHHOro HHTerpana. Tabmia OCHOBHBIX
Heonpe/e/IeHHEIX HHTErpaoB. MeTo/ bl HHTETPHPOBAHHAA
MIHTerpupOBaHie PAHOHATBHBIX (yHKIHIA.
HTEerpupOBAHYE TPHTOHOMETPHIECKAX (YHKIIHH.

PHTGI"pHpOBHHHG UpPANHOHAIBHBIX QYHKIHHA.
O

TpejielleHre ¥ OCHOBHBIE CBOHCTBA. BhI4HMCICHH
OIpejieIeHHOT0 HHTErpana. [ eoMeTprIecKue 1
(hE3HYECKHe TIPUIIOKEHHUS ONPE/IeICHHOr0 HHTErpaa.
[TpubnikeHHOE BEMHUCIIEHHE ONPEe/IelICHHOTO HHTErpara.
HecobcTBeHHbBIE HHTETPAIIEL.

KpuBoTHHEHHBIC HHTETPATIBL.

8/0,222

2/0,056

QOyHKIHA
HECKOJIBKHX
TIepEMEHHBIX

YacTHBIE IIPOH3BOIHEIE H AU(depeHIHaIb! IEPBOTO
nopsTka. YacTHble IPOH3BOIHBIE U Mu( hepeHIHab]
BBICIIMX MTOPAAKOB. [IpOr3BO/HAS CTOKHOH QYHKIUA.
ITonsas npousBoaHast. IIpor3BoaHas IO HAIPABICHHIO U
rpaIieHT.

KacaTempHas IIOCKOCTH H HOPMAJhb K MOBEPXHOCTH.
DxcTpeMyM QYHKIMH IBYX IEPEMCHHBIX.

Heo6xoauMBble H JOCTATOYHBIE YCIIOBHA 3KCTPEMyMa.
Haubonsiiee 1 HauMeHbIIee 3Ha4CHAs QyHKIMY B
3aMKHYTOH 001acTH.

10/0,278

2/0,056

UTOIo

51/1,417

12/0,333




Tps mpoBeIeHHH MPAKTHIECKHX 3AHATHH CO3/AIOTCA YCIOBHA UL MAaKCHMATBHO CaMOCTOATCIBHOTO

BLITOTHEHMS 3ananuil. [109TOMY IpH I[POBEACHUH IPAKTHYECKOTO 3aHATHA NPETNIOAABATEN0 PEKOMCH/Y ETCA:

v/ IpOBECTH 3KCIpPecc-ompoc (YCTHO MIH B TECTOBOH dopMe) IO TEOPETHYECKOMY Matepuaiy,
HeoOXOMIMOMY JUISl BRIIOJIHEHHS paboTHI (C OLEHKOH);
v/ IPOBEPUTH IIPABHIBHOCTH BEITONHEHHS 3aJaHHH, TONTOTOBJICHHBIX CTYICHTOM JIOMa (c omeHKO}H).
JIroboe TPaKTHYECKOE 3aHATHE BKIIEOYACT CaMOCTOSATEIBHYIO mpopaloTKy TEOPETHYECKOTO MaTepHana H

H3y4eHHE METOIMKHU PEIICHHS THITHIHBIX 3a/ad. HexoTophle 3afauu COACPHKAT NCMEHTHL HAy THBIX HCCIIeIOBaHHH,
KOTOPBIE MOTYT TTOTpe6oBaTh YriIy6enHoi caMOCTOsITEIBHOM popabOoTKH TEOPETHIECKOro MaTepraa.

5.5 JIaGopaTopHbIe 3aHATHS, HX HAHMEHOBAHHE H 00beM B 1acax
Jla6opaTopusie paboThl yaeOHBIM IIAHOM HE IIPETYCMOTPEHBI

5.6. [IpumepHas TEMAaTHKA KyPCOBBIX IPOEKTOB (paboT)
Kypcogoit npoekT (paboTa) y4eOHBIM IIAHOM HE IPEJTyCMOTPCH.

5.7. CamocTosiTeIbHAA paboTa CTYIEHTOB
IIpy OpraHM3al¥é BHEAYIHTOPHOH CAMOCTOSTEIBHOH paboTel MO JaHHOH JMHMCUHUIITHHE IPEIOIaBaTeIIio

PEKOMEH/IYETCs HCIIONb30BaTh CIIeIyromue ee GopMbl:

KOHCIIEKTHPOBAHUE TIEPBOUCTOYHUKOB M JAPYTOi y4eOHOU THTEPaTypEL

mpopaboTKy y4eGHOro MaTepHala (10 KOHCIIEKTaM, yaebHOlU U HaydHOH JIMTEpaType);

u3ydenue y4eOHOTO MaTepHaa, IIepeHecEHHOro ¢ ayIMTOPHBIX 3aHATHI Ha CAMOCTOSTENBHYIO IPOPaboTKY;
pelleHIe CTYJEHTOM CaMOCTOSTEIbHBIX 3amadq 0OBITHOM CIIOXHOCTH, HAIPAaBJICHHBIX HA 3aKpEIICHHE
3HAHWI 1 YMEHHIT;

BBINONHCHAE WHAMBHAYAIbHBIX 33/aHuif MOBBILIEHHOM CIIOKHOCTH, HANpPABICHHBIX Ha DAasBUTHC Y
CTYJIEHTOB HAYYHOTO MBIIUICHHS ¥ HHUI[HATHBEL,

BBINOJIHEHHE PACYETHO-TpAahHISCKHX JOMANIHUX 3a1aHHH;

IOATOTOBKY K KOHTPOJIGHBIM Cpe3aM 3HaHWH, TECTHPOBAHMIO, 3a4ETy HIIH SK3aMEHY.

5.7.1. Coaep:xanue H 00beM CAMOCTOSATE/IbHOM PaGOTEI CTY/IEHTOB /11 020

Pa3znennl 1 TeMbI pabovei IlepedeHsb JOMANIHHX Cpoxn O6bem B
NPOrpaMMBI ISl CAMOCTOATETbHOI0 3aIafmil 1 Jpyrux BBINOJHEHHS | 9acaX/Tpya.
H3yIeHHS BOIPOCOB /15 B 3.€.
€caMOCTOATEILHOIO
H3Y9eHHS
1 cemecTp

CobcreHHbBIe 3HaueHus 1 cobcTBeHHBIe |CocTaB/IeHHE IIIaHa- 1-Suenens 24/0,666
BEKTOPBI MAaTPHIIEL. BEramcieHne KOHCIIEKTa
obpaTHo} MaTpHIlEl MeToJ0M ['aycca. [Toxbop ¥ aHaIu3 IPUMEPOB
OnHOpPOIHEIE CHCTEMBI JIMHEHHBIX
YpaBHEHHH.
Bextopsl. CKalapHOE TPOU3BE/ICHAC CocrapneHue IiaHa- 6-11 menens 24/0,666
BEKTOPOB M €ro CBOMCTBA. BekTopHOE  |KOHCIICKTA
IIPOU3BEIEHHE U €r0 CBOMCTBA. [Toxbop m ananu3 IPUMEPOB
CMeIIaHHO€E ITPOU3BEICHUE BEKTOPOB.
CucreMa KOOpAMHAT Ha IJIOCKOCTH. CocragsieHue I1aHa- 12-17 menens | 25,75/0,715
JIWHUH Ha II0CKOCTH. JIMHHH KOHCITEKTa
BTOPOTO HOPSA/IKA HA IIOCKOCTH. [TonGop U aHATH3 IPHMEPOB
KoopHaTH B IPOCTPAHCTBE.
[IpsmMas ¥ TIOCKOCTE B
npoctpancTBe. OCHOBHBIE 3a[a9H.
[ToBepXHOCTH BTOPOTO MOPSAKa.




2 cemecTp

YucmoBkIe MOCIEI0BATEIEHOCTH,
OCHOBHBIE ITOHATHS. [Ipesen ducIoBoi
IIOCJIEJ0BATEIHHOCTH.

CocrapneHHe IJIaHa-
KOHCIIEKTa
[Tombop ¥ aHAIK3 IPHMEPOB

1-4 genens

2/0,056

Ompeenenne TPOU3BOJHOM.
OcHOBHBEIE TIpaBHIIA
madhepeHITIPOBaHHS.
[Ipou3BOAHEIE BHICIIHX
opsiKoB. OCHOBHEBIE TEOPEMBI
nuddepeHIHATBHOIO
ucauciieHns. MaTepBasl
MOHOTOHHOCTH ¥ 3KCTPEMYM
byuKwH. BEOTykiaocTs
rpaduka dynkiun. Touku
neperuda. Obimas cxema
Hccien0BaHusI QYHKIMH U
mocTpoeHue e rpaduka.

CocraBneHue IIaHa-
KOHCIIEKTa
[TonGop ¥ aHATH3 IPHMEPOB

5-9 Henmens

4/0,111

[ToHaTHE HEOMPEACICHHOTO HHTErpaa.
CgoiicTBa HEOIPEIEICHHOI0 HHTErpaa.
TabJm1a OCHOBHBIX HEOIIPEAEIECHHBIX
MHTErpaoB. MeTo bl HHTETPUPOBAHUS
HuaTerprpoBasne pallHOHAIBHBIX
Gbyaxnui. VIHTerpupoBanue
TPUTOHOMETPUUECKUX QYHKIHH.
OnpeneneHHbIH HHTETPAT.
I'eoMeTprUecKye ¥ (PU3HIECKHE

TIPHIIOKEHU OTIPEACIIEHHOIO HHTETpala.

[TpubnuxkeHHOE BEIYUCICHAE
ONpeZleNIeHHOr0 HHTErpaa.

CocrapineHKe IIJIaHa-
KOHCIIEKTA
[Ton6op 1 aHAIH3 IPHMEPOB

10-13 Hepens

8/0,222

OYHKIUH OBYX NIEPEMEHHBIX.
YacTHbIE IPOA3BOAHEBIE H
muddepeHIHanbl IEPBOro Mopsaka.
YacTHEIE TIPOH3BO/IHEIE H
maddepeHIaTsl BBICIIHX TOPSIKOB.
[Ipon3BoHas 10 HAIIPABJICHHUIO H
rpamueHT. DKCTpeMyM QYHKIHH JABYX
nepeMeHHbIX. Hanbonsmee u
HauMeHbINee 3HaYeHIs QYHKIHH B
3aMKHYTOH 00JIacTH.

CocTapieHHe IIIaHa-
KOHCIIEKTa
[Tombop u aHaIM3 NPUMEPOB

14-17 nepens

7/0,194

HUTOI'O

94,75/2,63




5.7.2. Copneps;xaHue H 00beM cCaMOCTOATebHOH paboThI CTY/ICHTOB /IS 300

Pasnens! 1 Tembl paGoueii | Ilepedens foMamHUX 3aJaHHH Cpokn O6nem B
nmporpaMmsl JJisl H APYTUX BOIIPOCOB /IIA BBINIOJIHEHHS  |9acax/Tpyaoé
CaMOCTOSITEILHOI0 CaMOCTOSTENbHOI'0 H3YIeHH MKOCTB B 3.€.
H3yIeHHSs
2 ceccHd

Jluneitnas anredpa CocraBiieHHe IJIaHA-KOHCIIEKTA. CeHTA0pb 30/0,833

[Togbop ¥ aHanmu3 M[PHMEPOB.

Pemenue 3ana4 U3 KOHTPOIBHOM

paboTsI
Bekrtopnas anretpa Cocrapnenue IJIaHa-KOHCIICKTA. OKTAOPB 30/0,833

[logbop u aHaNMM3 IPHMEPOB.

Pemenne 3aja4 U3 KOHTPOJBHOH

paboThI
DneMments ananmTHYeckoif|CocTapieRre IUIAHA-KOHCIIEKTA.| HOAOPB-1eKkabps 36/1
reOMETPHHU [lombop u aHamU3 IPHUMEPOB.

Pemenue 3amay U3 KOHTPOJIBHOM

paboTE!

3 ceccus

Beenerue B|CocTaBineHre IUIaHa-KOHCIIEKTA. (hespanb 25/0,694
MaTemartudeckuif ananu3z  |[lombop © aHanmu3 MPHUMEPOB.

Pemenue 3ama4 U3 KOHTPOIBHOH

paboThl
Huddepenuansnoe CocraBiieHHe IJIaHA-KOHCIIEKTA. MapT 20/0,556
HUCUHUCIIEHHE ¢ynxuit|[Tonbop u aHanu3 IPUMEPOB.
OITHOM IIepeMEHHOHR Pemenne 3amad U3 KOHTPOJIGHOH

paboTel
HHTErpaibHOe CocraBieHHe IL1aHa-KOHCIIEKTA. ampenb 20/0,556
HCYHCIICHHE IMogbop w aHanmu3 IPHEMEPOB.

Pemenue 3amad U3 KOHTPOJIBHOM

paboThI
QyHKIHH HeckoNbkuxX |CocTapieHne IIIaHa-KOHCIIEKTa. Mmai 20/0,556
TIepPEeMEHHEIX ITogGop ¥ aHauu3 IPHUMEPOB.

Pemenue 3amay u3 KOHTPOIBHOH

paboThl
HUTOI'O 181/5,028




6. Ilepeuens yae6HO-MeTOMMIECKOro 0GecedeH s /I CaMOCTOATeIbHOH padoTsl

00y4a0IIHXCS M0 JHCHHIUIHHE (MO/IYJI0)

L

6.1. Meroauueckne ykazanus (cobcTBeHHbIE Pa3paboTKH)

Tlemuna, T.A. OcroBE MaTeMaTHuecKoro anamu3ay. 1 [DeKTpoHHBL pecype]: yueb. mocobue a1
6axanaspos / T.W. Jlemuna, O.IL. Iesixoa. — Maiixom: WIT Kygeperko B.O., 2013. — 130 c. -
Pesxum nocrymna: http://lib.mkgtu.ru:8002/libdata. php?id=2000029454

Ilemuna, T.J. OcHoBEI MaTeMaTiaecKoro aHammsa.2 [DnexTponHsLi pecype]: yue0. mocobue 1t
axanaspos / T.W. Jlemuna, O.I1. IlleBsxosa. — Maikom: HII Kyuepenko B.O., 2013.-110¢c. -
Pesxum octyma: http:/lib.mkgtu.ru:8002/ libdata.php?id=2000029452

Tlemuna, T.J. OcHOBEI MaTeMaTHuecKoro anamm3a'l.3 [DnexTponHsi pecype]: yueb. mocobue mia
axanaspos / T.W. Jlemuna, O.IL Illepsxopa. — Maiixom: WII Kydeperko B.O., 2013. - 174 c. -
Pesxum nocryma: hitp://lib.mkgtu.ru:8002/libdata.php?id=2000029450

6.2 JIuTepaTypa Al cAMOCTOSATEeIbHOI padoThl

Kypc Beicimeit Matemaruki. U. 1 [DeKkTpoHHbIH pecype]: yueOHHK / M.K. Bemanokos M.K. u mp.

—  Maiikom:  Marapue O, 2013. - 384 ¢ - Pexmm  jocTyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

Kypc Bicmelt matematakd. U. 2 [DNeKTpoHHBIA pecypc]: y4eOHHK / M.K. Bemanokor M.K. i 1p.

-~ Maiikor:  Marapum O, 2013, - 279 ¢ - Pexmm  jocryma:
http://lib.mketu.ru:8002/libdata.php?id=2000047918

Ilsmaues, B. C. 3amavsuk 0 BHICITEH MaTeMaTHKe [DIeKTPOHHENM pecype]: yueOHOe mocodue /
B. C. Illpmaues. - Mocksa : UTHOPA-M, 2015. - 304 ¢. - OBC «Znanium. comy - Pexxum gocTyma:
http://znanium.com/catalog.php?bookinfo=470407

6.3. TeMaTHKA KOHTPOJIbHBIX pafoT s cTyaenTos 3@0O

3aanns KOHTPOIBHEIX paboT 1 00pa3ibl pEeIIeH s THIIOBBIX 34149

Maremaruka: MeToIHUeCKHEe PEKOMEHIAMM [0 BEIIOTHEHHMIO KOHTPOTBHOH paboThl JUid
CTYIEHTOB 3a04HOM (opMBI 00y4eHHs (aKyIpTeTa arpapHbIX texgonoruit / T.M. Jlemuna,
O.I1. IlleBsixoBa.- Maitkon : MIT Ky4epenko B.O., 2014. - 74 c.

7. MoH/ OLEHOYHBIX CPEACTB JUIs MPOBEACHHS MPOMEKYTOHOH aTTecTaHH 00y JaI0MHAXCS
no JHCHHIUTHHE «MaTeMaTHKa»

7.1. Ilepedens KOMIIETEHIHH ¢ yKa3aHHEM 3TAN0B HX (OPMHUPOBAHHSA B POLECCe 0CBOCHHS
oGpa3oBaTe/IbHO IPOrpaMMBbI

Dtans! GopMHPOBAHHA HamMmeHOBaHWE AHCHHILIAH, (OPMHPYIOMINX KOMIIETCHIIUH B
KOMITETEHIIUH (COTTIACHO nporecce ocsoerus Ol
yuebuomy mnany OPO)

VK-1. Cnocofen ocymecTBISTH NOHCK, KDHTHYECKHH aHAIH3 H CHHTE3 aadopmManum,
NpHMEHATh CACTEMHBIH MOAXO0/ I pelleHHs MOCTABIEHHBIX 3a/1a1

1 dunocodus

1,2 MaremaTHKa
1,2 duzuka

DKonorug

IToaroToBka K ¢cade H caya rocyIapCTBEHHOI0 9K3aMcHa

3
4 HudopmaTuka
8
8

BBINOTHEHHE U 3aIATA U BEITYCKHON KBAIH(QHKAIHOHHOH
paboTEI

COr TACOBAHO
G BUBNUZTEKOR MITY

/CAMYCOBA E.E, /
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7.3 TumoBble KOHTPOJbLHBIE 3aJJaHHSI H HHbIe MaTepHA/bl, HeoOX0QHMBbIE IJIA
OLEHKH 3HAHMI, yMEeHHiIl, HABLIKOB M (W/IH) ONbITA AEATeJIbHOCTH, XapaKTePH3YIOMHX
sTanbl  (OPMHPOBAHMS KOMIETEeHOHH B Ipolecce OCBOeHHS 00pasoBaTeIbHOM
IpOrpaMmbI

3ajanus VI KOHTPOJLHOH padoTsl (110 TeMaM JHCIHILIHHBI)
Tema «/Inneiinas anredpa»
3aganue 1. J[aHb! MaTpHIBL:

4 -1 1 -1 2 1 3 2 =1
A=|-4 2 O0f B=| 2 -1 2| C=[{ 0 -1 2|
1 2 -1 1 2 -3 -2 1 1

Haiitu: a) AB— BA:;6) 2A—4B.

3apanne 2. BoIYMCIUTE ONPENEIIATEIIH !

2 5 3 1
2 5 3
2 -3 -2 3
a) ; 62 -3 =2|; B) .
-3 4 2 1 3
4 2 1
4 3 1 5

3aganue 3. BEraucIUTE paHT MaTpHIBI
1 1 -3 -4 1
3 4 1 3 2]
4 5 -2 -1 3
3aganne 4. Jlana cucreMa TpexX JIMHEHHBIX YPaBHEHH ¢ TpeMs HEM3BECTHEIMH. PEIIATh CHCTEMY
no ¢popmynam Kpamepa, MaTpHIHEIM METOZIOM, MeTonoM ['aycca.
X, —2x, +4x; =7,
4x, — x, +3x; =15,
X+ X, —2x;=1.

3ananme 5. Pemmtes cmctemy MmeronoM ['aycca. 3amucarh oOluee pelleHHE W BHIIETHTH JIBA
YaCTHBIX PEIIeHHS.

X, — 5%, +3x5 +4x, =4,
2%, = 9%, +2x; + x4 =7,

x; —4x, — x3—3x, =3.

Tema «Bexkropnas anredpa»
Janaunue 1. J[ans1 BexTops! 4, b, ¢, d B HekoTopom Gasuce a (2,2,3), b (1,2,3), ¢ (1,1,1), 4 (3,0,2).
[ToKa3aTh, YTO BEKTOPHI 4, b, ¢ 06pasyror 6a3rc U HAHTH KOOPAMHATEI BeKTopa d B 3TOM 06asuce.
3aganne 2. [[poBepHTL KOJUIMHEAPHOCTH BEKTOPOB €1 U C2, ecu a (2,2,3), b (1,2,3), c1=-2atb,
c;=3a-2b.
3aganne 3. JlaHe! KOOpIHHATE! BepimuH mapamunsl A, A, A3 A,

A4,(1,-3,1), 4,(-3,2,-3), 4, (-3,-3,-3), 44, (-2,0,4).
Tpebyercs:
1) mokasars, uro Touku A, A,, A, A, He meXaT B OHOH MIIOCKOCTH;

2) mHaiitu yron mesxay sektopamu A, A, u A Ay ;
17



3) Haifti npoekmumio BekTopa A; A, HaBextop A;A; ;
4) maiita momans Tpeyronbauka A, A, A5
5) matite 06bem mupamuast A A, A3 Ay.

3apanue 4. Haliti momas napasnienorpaMma, IoCTPOEHHOT0 Ha BeKTopax ¢ u d, rje c=3a+2b,
d=5a-b, |a|=2, |b|=1, (a, b)=n/4.

Tema «AHAUTHYECKAS TeOMETPHA»
3apanue 1. Jlans koopauHaTH BepiuH Tpeyrombauka ABC: 4 (15; 8), B (5; 3), C (17; -6).
HaiiTs: a) JUTMHEL CTOPOH TPEYTOJIbHHKA,

6) ypaBHEHHs CTOPOH TPEYrOIBHHKA, YKA3aTh HX YIVIOBBIE KOO ()HUIHEHTE], KOOPAHHATEI
HaMpaBJIAIOMUX ¥ HOPMAIbHBEIX BEKTOPOB;

B) yron ACB;

I') ypaBHEHHE BBICOTHI AH 1 €€ nuHy;

J) ypaBHeHHE MeiHansl BM 1 €€ nnuny;

€) KOOpJMHATEI TOUKH K TepecedeHus BEICOThl AH u Me/manbl BM TpeyronbHuKa;

') ypaBHEHHE IIPSIMOH, IPOX0/1sIneil gepes Touky C, mapajuiensHo cTopoHe 4B.
3amanme 2. JlaHs! KOOpAMHATH BepiuuH mupamunst SABC ¢ BepmuHO¥ B Touke S: S (-4; 4; 0), A(-
4;2:-1), B (0; 6; -3), C (-2; 13; -11). HaiiTn:

a) wiomans rpaan ABC;

6) 06béM mmupamust SABC;

B) ypaBHeHHs pEbep SA, SB, yka3aB KOOPIAMHATEI HATPAB/LIIOIINX BEKTOPOB;

r) ypaeaenus rpaneit ABC u SAB, yxka3aB KOOpIMHATEI HX HOpMalleH;

1) JJIMHY BBICOTHI SH;

€) YToJl MexIy IUIoCKoCThE0 ocHoBaHuSI ABC 1 60K0BBIM pebpoM S4;

’K) YTOJI MEXTy TIOCKOCTBI0 0cHOBaHHA ABC 1 60K0BOH rpaHbio SAB;

3) ypaBHEHHE IIIOCKOCTH, IPOXOASIIEH Tepe3 BepIUHY S napauieNbHo ocHoBaHwio 4BC;

1) ypaBHEHHE IPAMOI, Tpoxosiei depes Touky C napamiensHo pedpy S4;

K) ypaBHEHHE MPSMOM, Hpoxomsmeld dvepes TouKy A MNEPICHIMKYISIPHO IIOCKOCTH
ocHoBanusg ABC;

1) yroa Mesxay GokosmMu p&bpamu SA4, SB.

Baganme 3. IlpuBecTH  ypaBHEHHE  KpPHBOH 4%% +9y? -32x+36y+64=0 «x
p y Y

KAHOHHYECKOMY BHIY H IIOCTPOHMTH €€. YKa3aTh KOOPIMHATHI BEPIIMH H (okycos. HamuicaTs
ypaBHEHHUS TUPEKTPAC ¥ aCHMIITOT, €CITH OHH €CTh. BEIYHCIIUTE SKCIIEHTPHCHTET KPHBOH.

Tema «BBejeHHe B MaTeMaTHYECKUH aHAIH3»
3aganue 1. Jlagsl yaEBEpCcaibHOE MHOXKeCTBO U 1 MHOKecTBa X, ¥, Z:

U

M306pa3uTs Ha uarpaMme Ditnepa-BeHHa MHOKECTBO X iy
3aganne 2. Haiita 061acTs onpenencHus QyHKIUME ) = \/; ++1-x.
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x> +4

3ananue 3. YCTaHOBHT YSTHOCTE HIIH HEYETHOCTh QYHKIMH ) = ——

X
3amanue 4, Beraucmuts npenensl QyHKITH:
. 2x*—5x-3
lim x2 X , g ] g P B
a) x>x 3x2 —4x—15 6) lim :
x—4 x—4
npu x, =3/2; x5 =3; x, = .
. 3x _ (2x-3)""
B) lim———; r) lim :
x>0 arctg4x xsw\ 2x + 5

3apanue 5. HaiiTi ToukH pa3peiza GyHKIHH, €CITH OHM CYIIECTBYIOT. CenaTh YepTexK.
2x%, eciux <0,
f(x)=4cosx,ecru0<x<rm/2,

x—m/2,ecnux>ml2.

Tema «IudpepenunanbHoe neuncaenue GyHKIHE 0JHOH MepeMeHHOID)

3ananue 1. Bermemmts npousBomHsle GyHKImic: a) Y =5 — xcos3x;6) y = R

l1-x
. x% +2x
3apanme 2. Haiitu wHTEpBaIsl MOHOTOHHOCTH ¥ TOYKH SKCTpeMyMa QYHKIHH ) = —1—
x —
Baganume 3. Haiity wuWHTEpBamBl BBIIYKIOCTH W TOYKH neperuba rpaduka GyHKIHH
1
y= g x° —dx*,

3aganne 4. Haiitu HauwbGonblnee M HauMEHBINCE 3HAYCHHA (DYHKIIHH y=3x4 +4x3 +1

HenpepbIBHOH Ha orpeske [—2,1].

3ananwue 5. MccnenoBars QyHKIHIO Y = U IIOCTPOUTH €€ rpaduk.

1—x?

Tema «HTerpajbHO€E HCHHCIEHHE»

3anaHus KOHTpOMbHOM paboTer crp. 362-380 B yuebumke: Kypc BEICIIEH MaTeMaTHKH
[Dnexrponnsi pecype]: yuebuuk. Y. 1/ M.K. Benanokos M.K. u np. — Maiikon: Marapun O.I.,
2013. — 384 c. — PexxuMm moctyma: http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

Tema «/{udepenunanbHoe ucuncaenne GyHKIHE HeCKOIbKHX IepeMEHHbIX»
3aganue 1.MccrnenoBats Ha SKCTpeMyM (QyHKITHIO

z=x>+y  —xy+x+y+2.
3ananue 2.Hality Haubosbinee U HauMeHbIIEE 3HAYCHH QYHKIIHH
z=x>—y* +2xy —2x+2y+3
B TpeyTroNMbHEKe, orpanmyensoM npsvev ¥ =0, x =2, y=x+2.
3ananne 3.Haiitu muddepeniman BToporo nopsanka QyHKIHAA
z =sin(xy).
3apanue 4. Halitu rpaguenT QyHknuu z = \,‘sz = y2 B Touke A(1;1) ¥ IPOU3BOAHYIO B TOUKE

A 110 HampaBJIeHHIO BeKTOpa a(2,-1).
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3aganme 5. COCTAaBHTH YpaBHEHHE KacaTeJbHOHW IUIOCKOCTH H HOpPMald K IIOBEPXHOCTH

2
zZ=X

—_

13.
14.
13.
16.
7.
18.
19,
20.
21.
22
23,
24,
25.

26.
27

28.

+y2 —2xy —x+2y srouke M(L;1;1).

Bompocs! k 3a49eTy
Onepamnuy HaJl MaTPHIAMH, HX CBOHCTBA.
Orpee/THTETH KBaPaTHBIX MaTPHIl, CBOHCTBA ONpPE/ICIHTENeH.
MuHOpE ¥ airebpaHyecKkde [NOMOJHEHHS 3IEMEHTOB ONPESASIHTENA. Teopema o
DPa3TIoKEHIH ONMpEEUTEI 110 JIEMEHTaM CTPOKH (cTonba).
O6paTtHas wmarpun@a. Teopema 0 CYIIECTBOBAHHH obpaTHOM MaTpHIlEl. AJTOPHTM
Hax0XJeHHs 00paTHOH MaTPHIIBL.
Panr MaTpuisl. DeMeHTapHbIe Ipeo0pasoBaHis] MaTpPHIL.
CHcTeMBI THHEHHEIX YpaBHEHUH: MaTpUYHas 3aIIHCh X MATPHIHOE PEIICHAE CHCTEM.
Pelrenne CHCTEM JTHHEHHBIX ypaBHEHHH 110 popmynam Kpamepa.
Pemmenme cHCTeM JHHEHHBIX ypaBHeHHl MetomoM ['aycca. Vccnenoeanme CHCTEM
JUHEHHEIX YpaBHEHHH Ha COBMECTHOCTbD.
CrcTeMBI OJHOPOIHEIX JIMHEHHEIX ypaBHEHHH, DyHIaMEeHTaIbHAsA CHCTEMA pEILLEHHIA.

. BexTops! (OCHOBHbIE IOHATHS).
. JIuneitHble OllEepaliy HaJl BEKTOPaMH, HX CBOKCTBA.
. JlexapToBas crmcTeMa KoOpAHHAT. HaxodkeHue KOOP/MHAT BeKTOpa. Jlesienue 0TpesKa B

JIAHHOM OTHOIICHHH.

CkanspHoe TpOH3BE/IEHHE BEKTOPOB, €ro CBOMCTBA. TeopeMa O BRIPAKEHUH CKAIIPHOTO
TIPOM3BEEHNS Yepe3 KOOPIHMHATE! BEKTOPOB. YTOJI MEXKITY BEKTOPAMH.

BekTOpHOE MpoH3BeIeHHE BEKTOPOB, €T0 CBOMCTBA. Teopema O BBIPAXKCHUH BEKTOPHOTO
IPOM3BEICHHUS 9EPE3 KOOPHHATEI BEKTOPOB.

CMeImanHoe IPOM3BENEHHE BEKTOPOB, €ro TEOMETPHYECKHH CMBICI H CBOHCTBA.
BrIpakeHHe CMEIIaHHOI'0 IIPOU3BE/IEHNUS Yepe3 KOOPIHHATEI BEKTOPOB.

KoopiwHaThl Ha IUIOCKOCTH H B NPOCTpaHCTBe: adduHHEBIE, AESKAPTOBBI, MONSPHEIC,
IMHTAHIPHAYECKHE.

IIpsiMast Ha IUTOCKOCTH: YpaBHEHHE MPSMOH, IIPOXOJIAIICH JePE3 TOUKY ICPICHIUKY/IAPHO
BEKTOpY; 001Iee, KAHOHHYECKOE YPABHEHHUA.

TIpsiMast Ha IIOCKOCTH: ypaBHEHHE IPAMOH «B OTpe3Kax», ypaBHCHHE MIPAMOH € YITIOBBIM
K03 QHITHEHTOM; ypaBHEHHE IPAMOM, IIPOXO/SIIeH Jepe3 1BE TOUKH.

WccnemoBanye OOIMEro ypaBHEHHsS IIpsMOH. BszanMHOe pacHONOXEHHE MPAMBIX Ha
IJIOCKOCTH: YTOJI MEJKIY IPSIMBIMH, YCIOBHUS [IAPATIIEIBHOCTH U IIEPIICHAUKYIIAPHOCTH.
JIMHHM BTOPOTO TIOPSA/IKA: DILUTHIC, BEIBO KAaHOHMYECKOTO YPABHEHMS IUTHIICA.

JIuHMH BTOPOTO TOpsiaka: runepbosa. BeBOI KAHOHHHYECKOTO yPaBHCHHS THIIEPOOIIEL.
Jlunuu BTOPOTO HOpsiaKa: napadosa. BeiBo KaHOHHYECKOTO yPaBHCHHSA napabobl.
VpaBHEHHS TOBEPXHOCTH H JIXHHH.

Pa3IM4HbIE BH/BI YPaBHEHHUS [ITIOCKOCTH.

UcclenoBanne o6MEro ypaBHEHHS IIOCKOCTH. B3aHMHOE DPACTIONOXKEHHE ILIOCKOCTEH:
YTOI MEKIy TUIOCKOCTSIMHE, YCIIOBHS IIapallieIbHOCTH 1 [EPICHNKYIIAPHOCTH.
Pasnuunble BEIE yPABHEHUS IPAMOA B IPOCTPAHCTBE.

B3auMHOE PaCcIIONOKEHHE ABYX NIPAMBIX B IPOCTPAHCTBE: YIOJl MEX/Y NPAMBIMH, yCIOBHA
[apaUIeNbHOCTH U IIEPIEHIAKYIAPHOCTH.

B3auMHOE PacIONOKeHHE MPAMOHN U IIIIOCKOCTH.
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SIS 0PN LR W

12,

13.
14.

15.

16.
[
18.
19.
20.
21.
22,

23.

24,

25.

26.
27.
28.
29,

Bonpocs! k dK3aMeHy
MmuokectBa (ocHOBHbIe mOHsTHs). Omneparmu Hajg MHOXKecTBaMH. JlexapToBoe
[IPOU3BECHAEC MHOXKECTB.
Yucnosas IOCIeI0BaTeIbHOCTD. [Ipeien 9rcIoBoi NocIe0BaTeIbHOCTH.
MOHOTOHHEIE TTIOCIIEIOBATENHLHOCTH.
IMousitre dyuknun. Crocobsr 3ananus GyHKnuH. OCHOBHEIE XapaKTEPHCTUKHA QYHKITHH.
IIpenen pyukmun B Touke. OqHocTopoHAMe mpenensl. IIpenen dynknun npa X —» 0.
OCHOBHBIE TEOPEMEI O IIpEZIEnax.
3amedaTenbHBIE IPEeThl.
HemnpepsBHOCTE QYHKIMA B TOUKe. OCHOBHEIE TEOPEMEI O HETIPEPHIBHBIX QYHKITHAIX.
CroiicTBa (yHKIIHH, HEMPEPHIBHBIX HA OTPE3Ke.

. Kimaccudmkars Togex pa3spbiBa QyHKIHH.
.3aaud, NPHUBOAAIIHEG K IOHSITHIO NIPOM3BONHOH. OmpeneneHHe TPOM3BOJHOH, €&

TEOMETPUYECKHH U MEXaHUYECKHH CMBICIL.

OcuoBHBbIe npaBmia qubdepeniuposanus. [Ipon3BoaHas cioxHOH H 06paTHON (QyHKITHIH.
Tabmuna npou3BOIHBIX.

[Tpou3BoHEIE BRICITHX MOPSIKOB.

JuddepentmpoBanye HesSBHO 3aqaHHOM GyHKIHH. [TnddepeHupoBaHre mapaMeTpHICCKH
3aaHHeIX Qynkimid. Jloraprdmuaeckoe nuddepeHnrpoBaHueE.

IMonstue guddepenimana (QyHKOHH, €ro TeoMeTpHdecKHil cMbich. JuddepeHimais
BBICIITHX IOPSIIKOB.

OcHoBHBIE TeopeMsl TG GeperuansHoro ueancnenus. [Ipasuno Jlonurans.

WuTepBaibl MOHOTOHHOCTH, a&JITOPUTM HX OTBICKaHM. DKCTPEMYM (QYHKIHH.

Hauboneinee 1 HauMeHblIee 3HaUeHUs (GYHKIMH, HEIIPEPLIBHON Ha OTPE3Ke.

BemrykmocTs rpaduka GyHKIHH, TOUKH eperuda.

AcuMnToTHI rpaduka QyHKIHH.

Ob1mas cxema uccre0Banus GYHKIHH | OCTPOEHHS €& rpadHKa.

HeompeneneHHbni WHTErpan H  €ro  OCHOBHEIE CBOHCTBA. (OCHOBHBIE  METOJEI
HHTEIPHPOBAHHS: 3aMeHa IIepeMEHHOM ¥ HHTEIPHPOBAHUE II0 JacTsIM.

WuTerpupoBanie panroHaILHBIX (GyHKIHH. Wnrterpuposanue HEKOTOPBIX
HPPAIMOHATBHBIX H TPHTOHOMETPHIECKHUX (YHKIHH.

3amaun, TPUBOMAMIAE K TOHATHIO ONpeeNeHHOro uHrerpajna. OCHOBHBIE CBOHCTBA
ompeenenHoro uaTerpana. ®opmyna Helorona-Jletioruna. ['eoMeTpuUecKkre MPHIOKEHHA
OIIpe/Ie/ICHHOT0 HHTErpalia: oAk IIIOCKOH QHUIYpEL; JUIMHA IUIOCKOH KPHBOH.

[Tonstne GyHKIME [OBYX [EPEMEHHBIX, 4YacTHEIE IIPOM3BOIHBEIE (YHKIHMH JABYX
NEPEMEHHBIX.

YacTHBIE MPOU3BOJHEIC BEICIINX HOPSIKOB QYHKIUH IBYX IIEPEMEHHBIX.

DKCcTpeMyMEI (DYHKIIHH BYX IePEMEHHBIX.

KacaresnpHas INIOCKOCTh U HOPMAITh K IIOBEPXHOCTH.

Metox HaHMEHBIIHX KBaJPATOB.

7.4. MeToau49ecKne MaTepHAJIbI, ONPeAeJsI0IHe NPoeIypPhl OLeHHBAHUS 3HAHHH, YMEHHI

H HABLIKOB, H OIBITA JeATEJIbLHOCTH, XapaKTEePH3YIOIIHX 3Tanbl GoOpMHPOBAHUSA
KOMIIeTeHIIHH

TpeGoBanus Kk KOHTPOJIbLHOMH paboTe.
Konrponsnas pabora mpencrasiser co0Od OJUH H3 BHJOB CaMOCTOSTENHbHON paboThI

o0yuaromuxcs. [To cyTy — 3TO H3JI0KEHHE OTBETOB Ha OIpe/ieIeHHBIE TEOPETHIECKUE BOIIPOCHI 110
yacOHOM IHCIMIUIMHE, a TAK/KE PEllleHHe NMpakTH4YecKux 3anad. KoHTpoJbHBIC NMPOBOISTCA LI
TOr0, YTOOBI pa3sBHTE y 00yYAIOIIXCSI CIOCOOHOCTH K aHaIU3y HaydHOH M yueOHOH IHTepaTypsl,
yMenne 0000maTh, CHCTEMATH3MPOBAaTh M ONEHHBAaTh IPAKTWYECKHH M HaydyHBIH Marepual,
YKPEIUIATEH HABBIKA OBJIAJICHUS IOHITHSIMH ONpPE/IeIEHHOH HayKy H T. II.
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[Tpu oreHKe KOHTPOIBHOH NIPenofaBaTellb PYKOBOJICTBYETCS CIEAYIOMHAMHI KPHTSPHUIMU!

- pabora GbUIa BEIIOMHEHA ABTOPOM CaMOCTOSTENBHO;

- oOyuarommiics mogo6pat JOCTATOYHBIA CIIHCOK JIMTEPATYphl, KOTOPBIH HEOOXOIHM it
OCMBICIIEHHSI TEMBI KOHTPOJILHOM;

- aBTOp CyMEJ COCTABHTH JIOTHYECKH OOOCHOBAHHBIH IUIAH, KOTOPEIA COOTBETCTBYET
[IOCTABJIEHHBIM 3a7a9aM | chOpMyIHPOBaHHOH [EIH;

- ofyuaromiuiics MpoaHaIH3UPOBAll MATEPHAIT;

- KOHTpoJbHas pabora OTBedaeT BCEeM TpeOOBaHWAM  YETKOCTH  H3JIOKESHHS |

apryMEHTHPOBAHHOCTH, 0OBEKTHBHOCTH H JIOTHYHOCTH, TPAMOTHOCTH ¥ KOPPEKTHOCTH;

- oOyyaronmiics cymen 000CHOBATh CBOKO TOUKY 3PCHHS;

- KOHTpoJbHas pabora oopmiIeHa B COOTBETCTBHH C TPeOOBAHHUAMY;

- aBTOp 3alIATHJ KOHTPOIBLHYIO U YCIIEIIHO OTBETHII Ha BCE BOIIPOCEHI IPETIOJaBATEs.

KonTponsHas paboTa, BEIIONHEHHas HeOpeXKHO, HE IO CBOEMY BapHaHTy, 0e3 colmromeHus
TIpaBHIL, IPENbIBIIEMBIX K e 0hOPMIICHHIO, BO3BpallaeTcs 0e3 MPOBEPKH C YKA3aHHUEM IIPHYHH,
KOTOpBIE JOBOAATCSA A0 oO0ydwaromerocs. B aToM cilydae KOHTpoImbHas paboTa BBINOIHAETCS
ITOBTOPHO.

BapraHT KOHTPOJIBHON paloThl BEIIAETCA B COOTBETCTBHH C MOPSIKOBEIM HOMEPOM B CIIHCKE
MarucTPaHTOB.

Kpurepuu oueHKH 3HAHHI NPH HATHCAHHH KOHTPOJILHOH padoThI

OTMeTKa «OTIMYHO» BBICTABAsSEeTCA OOydJaromemycs, IOKa3aBlIEMy BCECTOPOHHHE,
CHCTEMATH3UPOBAHHEIE, TITyOOKHE 3HAHUS BOIIPOCOB KOHTPOIBHON palOTHl M YMEHHE YBEPEHHO
OpEMEHATh MX Ha IMPaKTUKE NPU PEIICHHH KOHKPETHBIX 3ajad, CBOOOIHOE H IPaBHIIBHOE
060CHOBaHHE NPHHSTHIX PEIIEHUH.

OTMeTKa «XOpomoy» BBICTaBIsLeTcs O00YyJaloImeMycs, €CIH OH TBEpAO 3HAET MarepHal,
IPaMOTHO H II0 CYIIECTBY H3IaraeT ero, yMeeT IPHMEHATh IOJy4eHHbIe 3HAHUs HA IPAKTHKE, HO
JIOITYCKAET B OTBETE MJIM B PEIICHHH 33729 HEKOTOPBIE HETOYHOCTH, KOTOPHIE MOXET YCTPAHUTD C
IIOMOLIBIO JIOTIOTHATETFHBIX BOIIPOCOB MPETIOIaBaTEeN .

OTMeTKa  «YIOBJETBOPHUTENBHOY»  BBEICTAaBIAETCA  0O0ydaromeMycs, [OKa3aBIIeMy
(parMeHTapHBIH, paspo3HEHHBIH XapakTep 3HAHHH, HEJOCTATOYHO IIPABEIBHBIC (OPMYIHPOBKA
6a30BBLIX IOHATHI, HapylIEeHHs JOTHYECKOH ITOCIEN0BATENbHOCTH B H3JIOXKEHHH IIPOrPaMMHOI0
MaTepHala, HO IIPH 5TOM OH BIajieeT OCHOBHBIMH IOHATHSIMH BBIHOCHMBIX HA KOHTPOIBHYIO
paboTy TeM, HEOOXOIMMBIMH Ul JAIbHEHITEro oOydeHHS M MOXKET NPUMEHSATH IOJIyYCHHBIC
3HAHMA 110 00pasily B CTAaHAAPTHOM CHTYaIlHH.

OTMeTKa «HEYIOBJIETBOPHTEIEHO» BEICTABIIAETCS O0yJaromeMycs, KOTOPhIH HE 3HACT
Gosblelf YacTH OCHOBHOTO COJEp)KAHHS BLIHOCHMEIX Ha KOHTPOJIBHYIO paboTy BOIPOCOB TEM
JMCIUILIMHEI, JOIycKaeT rpyOele ommuOku B (GOPMYTHPOBKAX OCHOBHEIX IOHATHH H HE yMeeT
HCIT0JIB30BATE ITOTyIEHHBIE 3HAHMS.

KpuTepuu oLleHKH 3HAHUH HA 3a9eTe

3ager - dopMa MPOBEPKH 3HAHHMH, YMEHHI M HABHIKOB, IPHOOPETEHHBIX O0YYAIOIIAMHUCS B
TIPOIECCE YCBOEHHS yaeOHOr0 MaTepHala JEKIMOHHBIX | IPAKTHIECKHX 3aHATHI 110 THCIIUILIHHE.

3ageT MOXKET NPOBOAHTECE B (hOpMe YCTHOTO ompoca Io Ommeram (Bompocam) wid 0Oe3
GUIIETOB, C IPENBApUTENBHOM MOATOTOBKOH uaM 6e3 MOATOTOBKH, II0 YCMOTPEHHIO
nperojaBaTens. JK3aMEeHATOp BIPaBE 3a1aBaTh BONMPOCH CBEpX OwWiera, a TakKe, MOMHMO
TEOPETHYECKHIX BOIIPOCOB, JaBaTh 3a]a4M II0 IPOrpaMMe JaHHOTO Kypca.

DK3aMEHATOp MOXET IPOCTABHTH 3adeT Oe3 ompoca MM coOeceqOBAaHHSA TEM ACIHPaHTaM,
KOTOpbIE AKTHBHO YIaCTBOBAIIH B IPAKTHYECKHX 3aHATHSIX.

Kputepun oneHKH 3HAHUH NPH NPOBEICHHH 329€Ta.

«3a4dTeHo» - BBICTABJISETCA IIPH YCIOBHH, €CIIH CTYAEHT IIOKa3blBAeT XOpOIIHWe 3HAHHA
H3Y4YEHHOTO y4eOHOro MaTepHana; CaMOCTOSTENIBHO, JIOTHYHO IOC/IENOBATENbHO H3JaracT H
MHTEPIPETHPYET MaTepHabl y4eOHOTO Kypca; TMOJHOCTBIO PACKPBIBAET CMBICI MPEAIAracMoro
BOIIPOCA; BIAIEET OCHOBHBIMH TEPMHHAMHM M NOHATHAMH H3y9IEHHOIO Kypca; IIOKa3bIBACT yMEHUE
HEpPENOKHUTh TEOPETHYECKHE 3HAHMS Ha TIPE/INOJIaraeMbIi TPAKTHYECKHH OIIBIT.
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«He 3a9TeHOY» - BBHICTABISETCS MPH HAIHUHK CEPHE3HBIX YIIYIICHHH B IPOIECCE H3TIOKCHHA
yueGHOro Marepuaia; B CIydae OTCYTCTBHA 3HAHWH OCHOBHBIX INOHATHH M OIpeneleHHH Kypca
VITH TIPHCYTCTBAM GOINBIIOr0 KOMAYECTBA OMIMOOK NPH HHTEPIPETAIME OCHOBHBIX OTIpEIEIICHHH;
ECITH CTY/EHT II0KA3BIBACT 3HAYMTENLHEIE 3aTPY/IHEHHS IPH OTBETE HA IMPEIOKEHHBIC OCHOBHEIC
¥ OTOJHATEIGHEIE BOIPOCHT; IPH YCIOBHE OTCYTCTBHH OTBETA HA OCHOBHOW M IOMOIHHTENbHBIH
BOIIPOCEL

Kpurepuu oneHKH 3HAHUH HA YK3aMeHe

DK3aMeH MOXeT IPOBOAMTECA B (opMe yCTHOTO ompoca Io GuieTam (Bompocam) HiH 6e3
6UIeTOB, C TPEIBAPHTENBHOM IOATOTOBKOM WM 6e3 INOATOTOBKH, IO yCMOTPCHHIO
nmperofaBatend. JK3aMeHaTop BIpaBe 3afaBaTh BOIPOCHI CBEPX Ounera, a TaKXkKe, IOMHMO
TEOPETHIECKUX BOIPOCOB, 1aBaTh 3a1adH II0 IPOTrpaMMe JIAHHOT0 Kypca.

DK3aMEHAIMOHHLIE OmIeThl (BONPOCHI) YTBEPKIAKOTCS HA 3aceflaHuu  Kadeapsl H
TIOHCHIBAIOTCS 3aBeNyOIMIM Kadenpoll. B Guiere HOMKHO conepxarhes He Oomee Tpex
BONPOCOB. KOMIUIEKT 5K3aMEHAIHOHHBIX OHJIETOB IO AMCUUIUIMHE JIOIDKEH COINEPXKaTh 25—30
Ouneros.

DK3aMEHATOpP MOXET MPOCTABHTEH 3K3aMeH Oe3 ompoca wim cobecefoBaHHA TEM CTYACHTaM
KOTOPBIE aKTHBHO Y4aCTBOBAIM B CEMHUHAPCKUX 3aHATHAX.

OTMETKA «OTIMYHO» - CTYAEHT NIyOOKO M IPOYHO YCBOHJ BECh NMPOrPAMMHBIN MaTepual,
HCUEPILIBAIONIE, IOCIEN0BATEIFHO, IPAMOTHO M JIOTHYECKH CTPOHHO €ro H3NaracT, TECHO
YBS3BIBAET TEOPHIO ¢ IpakTHKOH. CTyIeHT He 3aTPy[HACTCH € OTBETOM IpH BHJOM3MCHCHHH
3aMaH@s, CBOOOJHO CIHpaBiseTcd C 3afadyaMM, 3aJ@HusIMH W JPYTHMH BHIaMH IPHMCHCHHL
3HAHWi, TPABUILHO 0GOCHOBEIBAET IPHHATHIE PEINEHHs, BIALCCT PA3HOCTOPOHHAMH HABbIKAMH H
TIPHEMaMH BBIIONHEHHS IPAKTHIECKHX paboT, 00HApYKHUBACT YMEHHE CAMOCTOSATE/IEHO 06001mare
M H371araTh MaTepHal, He JOIycKas OIHOOK.

OTMeTKa «XOpOLIO» - CTYAEHT TBEPAO 3HACT NPOTPAMMHLIA MaTephal, IPaMOTHO M IO
CYIIECTBY H3JIaraeT ero, He JOIMYCKaeT CYIIECTBEHHEIX HETOYHOCTCH B OTBETE HA BOIPOC, MOMKET
IPaBUIGHO NPUMEHSTH TEOPETHICCKHE IOJNOKEHHS W BlajeeT HEOOXOMMMBIMHM HABBIKAMH IIPH
BBIITOJIHEHHH TTPAKTHYECKUX 3aIaHHMH,

OTMETKa «yJOBIETBOPHTEIEHOY» - CTYASHT YCBOHI TOJIBKO OCHOBHOW MaTepual, HO He 3HACT
OTHeNTLHBIX feTaiieif, IOIMyCKaeT HETOYHOCTH, HENOCTATOYHO MPaBHIIBHEE (HOPMYIHPOBKH,
HapyIIaeT TIOC/IEA0BATENBHOCT B H3IMOKEHHHM IPOrPaMMHOIO MaTepHala ¥ HCIBITBBACT
3aTpyIHEHVWS B BBIIOIHEHUW NPAaKTHYECKHUX 3a1aHHH.

OTMeTKa «HEYAOBIETBOPUTENBHOY - CTYJIEHT He 3HACT 3HAYMTENIBHOH YacTH IPOrpamMMHOro
MaTepHana, JOIYCKaeT CyIIeCTBEHHbIE OMMOKM, ¢ OONBIMMMHK 3aTPYAHEHUSMH BBIIOJIHSCT
IpakTU4ecKue paboTHl.

8.YVueGHO-MeTOAHYECKOEe H HHPOpMaTHOHHOE o0ecnedeHHe THCHHIIHHBI
8.1. OcHoBHas JUTEpPATYpa
1. Kype BEICIIEH MaTemaTiku [DIeKTpoHHBI pecype]: yaebruk. 1. 1/ M.K. beanokos M.K.
u 1p. — Maiikorr: Marapur O.I'., 2013. — 384 c. — Pexunm nocryma:
http:/lib.mkgtu.ru:8002/libdata.php?id=2000047917
2. Kypc Bricmeii MareMaTuku [DIIeKTPOHHEIH pecype]: yueObruk. 1. 2/ M.K. Beganoxos M.K.
H 1p. — Maiikon: Marapus O.I'.,, 2013. — 279 c. — Pexwum gocryna:
http://lib.mkegtu.ru:8002/libdata. php?id=2000047918
3. Jémuua T.J. MareMaTddecKuii aHaTH3 UL SKOHOMHCTOB [DIeKTPOHHBIH pecypel]:
npaxTaKyM: yue6. noco6ue/ T.W. J¢muna, O.I1. Illessxosa. — M.: THOPA-M, 2016. -365
c. - OBC «Znanium. com» - Pexxum gocryna:
http://znanium.com/catalog.php?bookinfo=486418

8.2. lomoJiHHTEILHAA JIATEpaTypa
1. Illumaues, B. C. Beicuras MaTeMaruka [DJeKTpoHHBI pecype]: yuebnuk / B. C.
[Tumages. - Mocksa : THOPA-M, 2015. - 479 c. - OBC «Znanium. com» - PexamM

JocTyma: http://znanium.com/catalog.php?bookinfo=469720 COr IACOBAHO
G BUBJMOFEKOH MITV23

/CAMYCOBA B E, ¢




~ 8.3.MndopManuoHHO-TeICKOMMYHUKAIHOHHLIE PECYPChI CETH «AnTepHeT
1.7 O6pazosarensusit mopran @G0V BO «MI'TY» [DmexTponHbii pecype]: Pexum
poctyna: https:/mkgtu.ry/

2. - Emmmoe okHO [ocTyma K 00pa3oBaTelNpHBIM pecypcam: Pexwmm — JocTyna:
http:/window.edu.ru/
3. - http://www.mathprofi.ru/ - pecypc IpefHa3sHa4eH I CTYJSHTOB TEXHHYCCKUX,

SKOHOMHYECKUX M TYMAHHTAPHBIX creluanbHocTed. Kaxpri, KTO OCBAMBAET BEICIIYIO
MATEMATHKY, HAlZIeT HEMAJTO TIOJIe3HBIX y4eOHBIX MaTePHaIoB, H3I0KEHHBIX B IOCTYIIHOH
dopme.

4. https://www.webmath.ru/ - MaTeMaTHIeCKUE OHJIAHH CEPBUCHI JIJIA [TOMOIIX IIKOIbHAKAM
U CTYJIEHTaM C pellleHueM 3a/ad [0 MaTeMaTUKe, HH3HKE, TCOPUH BEPOATHOCTH K MHOTHM
npyram npeametam. Ha calite mpeacTaBieHO MHOTO.

5. https://math.semestr.ru/ - OHIaH KaIbKyJISTOPEI 110 pa3IMYHBIM pa3eaM MaTEMaTHKH.

9, Meroau4ecKue yKa3anus A5 00y4alomuxcs 110 0CBOCHHI0 THCHHITHHBI

COBEpIIEHCTBOBAHHE ~ METOJOB  YIPABICHHA H  IUIAHAPOBAHHA X038 CTBEHHOH
NeATeNBHOCTH B 3HAYMTENLHOH Mepe CBS3aHO C IIPMMEHEHHEM B JKOHOMMYECKOH HayKe H
[IPaKTHKE MAaTEMaTHYECKHX METOIOB HCCIIeA0BaHHA.

Ifens Kypca mamemamuiy 6 cucmeme no020mosku 6akanaspa — OCBOCHHE HEOOXOMMOTO
MATEeMaTH4ecKOr0 anmapard, IIOMOTAOIIEro aHalW3MpoBaTh, MOJENHPOBaTP W  PelaTh
TIPUKIIaIHBIE SKOHOMHIECKHE 3a1a4l, HCIIONB3YA B CIyvae HeobxomumocTH OBM.

3adayy W3YIEHUS MAMEMAMUKY KAK PYHOAMEHMANbHO OUCYUNNIUHBL COCTOAT B Pa3BHTHH
JIOTMYECKOT0 W ANTOPHTMHYECKOTrO MBIIUICHHS, B BRIPAOOTKE YMEHHS MOJEIMPOBATL PCAllbHBIC
SKOHOMHYECKHE IIPOIECCH], B OCBOSHHH IIPHEMOE HCCICNOBAHHS W PEIICHHS MaTCMaTHICCKH
(opManu30BaHHBIX 3a]1a4, B OBIIAJICHHA OCHOBHBIMH METOIaMH MAaTeMATHKH.

IJenvio nexyuii sBISETCS H3IOKECHHE TEOPETHYECKOr0 MaTepHana W WILUTIOCTpalHs ero
IpUMeEpaMH W 3aj@YaMH; HCTOPUH TOSBIEHHS HaHOONee BAKHBIX IOHATHH H pPe3yIbTaTOB.
OCHOBHBIM TEOPETHYECKHM pE3yIbTaTaM JOIDKHBI ~COIYTCTBOBATH  OSCHCHH 06 mx
IPHJIOKEHUSX K IPYTHM pa3jieNaM MaTeMaTHKH U K COIMAbHO-OKOHOMUHECKHM HAyKaM.

Ienvio npaxkmudeckux 3aHAMUL SABJIACTCS 3aKPEIUICHHE TEOPETHYECKOro MarepHana
NeKIi ¥ BEIpabOTKAa YMEHHs peIlaTh NMPUMEPHl U 3a1a4yd Ui MOCHENYIOIIETO MPHMCHCHH
MaTeMaTHIECKHX METOJO0B B SKOHOMHYECKHX, TEXHHYIECKHX H COLHAILHBIX IIPHIIOKCHHSIX.

3adauu usyyenus OUCYUnIUHbL COCTOST B PeATM3aluy TpeOOBAHHH, YCTAHOB/ICHHEIX B o1rocC
BO noaroToBke 6axkanaspoB 110 HampaBIeHHIO « TeXHOIOTHs IIPOH3BOJICTBA U nepepaboTKH
CEJIbCKOX035HCTBEHHON IIPOTYKIIHH .

B X0J1¢ H3yUeHHs JUCIHIUIMHEL CTABATCA 3a0a4U Hay4umb 00yJaroImuXCs:

- - HCIIONG30BATh B CBOEH IPAaKTHYECKON AEATE/IbHOCTH MaTeMaTHICCKHE METO/IBL 1
MOJIEIIH;

- - OpPHEHTHpOBAThCS B BEIOOpEe HauboIee MoXO/IAIEro MaTEMaTHIECKOTO
HHCTPYMEHTAPHS [IPU PEIICHUH CTOSAINMX Mepe]l HAMH yIIpaB/IeHYECKIX 3a1at. Croma
OTHOCHTCS, B [IEPBYIO 0YEPE]lb, H3yUeHHE METOI0B chopa 1 00paboTKH CTATHCTHYECKOH
HHDOPMAIIHH, & TAK)KEe OICHKA COCTOSHHAS X NEPCIICKTHBLI PA3BATH COLHATBHEIX H
HKOHOMHYECKHUX IIPOLECCOB.
3adaueii mamemamuxu SBIsgercs 0OydeHHE CTYIEHTOB IIPHMEHEHHIO Ppa3jIHMYHBIX

cr1oco60B HCHOJIL30BAHMS MOIyYEeHHOW HH(GOpPMAIHH — OT MPOCTOro JOTHYECKOIo aHanu3a 0o
COCTABJICHHS CIOKHBIX MATEMATHUECKUX MOJENel U pa3paboTKu MaTeMaTHIECKOro anmnapara ux
HCCIICOBaHHS.
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MeTtogudeckne YKa3aHHA 110 MOATO0TOBKE K NPAKTHYCCKHM 3aHATHAM

Pazpen

Pacem aTpHBaeMble BOIIPOCHI

PexoMengyemas
JHTEpPATypa

Tunoseie
3aaa44

Jluueiinas
anrebpa

JleficTBHS Ha MaTPHIAMH.
JIAHEUHEIE OlI€PaIlHH,
yMHOXeHHUe. Brrauciiense
OTIPENETHTENCH.

[1], ctp. 10--28

[1], cTp.61-75

Jluneitnag
anrebpa

Brrancinende odpaTHOR
MaTpHuIbl. BerducicHue paHra
MAaTpPHIIBI C IIOMOLIBIO METOIA
OKaMMIDIFOINUX MHHOPOB.
Pemnenne CUCTEM JIMHEHHBIX
ypaBHEHHIt ¢ TOMOIIBIO GopMyIT
Kpamepa. Pemenue cucreMm
JIMHEHRHEBIX YPABHEHHH
MaTPUYHBIM CIIOCOOOM.

[1], cTp. 28-33,
cTp. 43-50

[1], cTp.61-75

Jluneinas
anrebpa

HcenenoBanue CHCTEMEL
JHHERHBIX YpaBHEHHUI 001mero
BH/Ia HA COBMECTHOCTb U
pellleHHe COBMECTHBIX CHCTEM
obmero suaa. Haxoxnenue
(OyHIAMEHTAIEHOH CHCTEMBI
perneHnH 0/IHOPOIHOM CHCTEMBIL.

[1], ctp. 51-60

[1], c1p.61-75

BektopHas
anrebpa

JlHelHbIE Ollepalid Hall
BekTopamu. Pasznoxenne
BEKTOPOB 110 Oasucy. JlnaeiHse
Ollepaliy HaJl BEKTOPaMH,
3aJaHHBIMH KOOPJHHATAMH.

[1], cTp. 76-91

[1], ctp.119-

127

BekropHas
anrebpa

CxasipHOe ITPON3BEICHHE
BEKTOPOB, IIPHJIOKEHHS: paboTa
CHJIBI, YTOJI MEXY BEKTOPAMH.
BekTopHOE IPOHU3BEICHHE
BEKTOPOB, IPHIIOKEHHS:
IJIOINA/b apaieorpaMma,
MOMeHT cujibl. CMemaHHoe
IPOM3BEICHHE BEKTOPOB,
IPHIIOKEHHA: 00BEM
napajenentiesa.

[1], cTp. 92-104

[1], cTp.119-

127

DIeMEHTEI
AHATUTHYECKOHR
TeOMETPHH

VpaBHEHHE MPSIMOIi: ¢ yTIIOBBIM
ko3¢ duenTOM, 001I1EE, B
OTpe3Kax. YTOJI MEXKIY AByMs
TPSAMBIMH, YCJIOBHSA
IapaieIbHOCTH B
HEePIEHAUKYIIPHOCTH.

KpuBbIe BTOPOIO IOPsAAKA

[1], cTp. 133-156

[1], cTp.176-

186

DeMeHTE]
AHATUTHYECKOH
T€OMETPHH

[InockocTh: 00Inee ypaBHEHHE,
MOHSTHE HOPMAIIEHOTO BEKTOPA.
Vron MexIy ITOCKOCTAMH,
VCIIOBUS NAPAIIENEHOCTH U
HEePIeHANUKYIAPHOCTH JIBYX
TIOCKOCTEH.

[1], cTp.157-163

[1], cTp.176-

186
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9.| DneMeHTHI [TpsimMast B IPOCTPAHCTBE: [1], cTp.163-168 | [1], cTp.176-
aHATUTHYEeCKOH [IOHSATHE HAIIPaBJISFOIIETO 186
TeOMETPHUH BEKTOPa, KAHOHUYECKOE

ypaBHEHHE MIPAMOH, o01ee
ypaBHEHHE, IIapaMETPHYECKOE
ypaBHeHue. BzauMHoe
PacIONOXKEeHHE JBYX IPSIMEIX B
IIPOCTPAHCTBE. YTON MEXKIY
npsMbIMH. B3aumuOe
pacIoNIoAKeHHe IPAMOH U
IJIOCKOCTH. YTOII MEXIy IIpAMOi
H TIOCKOCTBIO.

10| BeeneHue B Onepanuu HaJl MHOXKECTBAMH. [3], cTp. 9-14 [3], cTp.105-
MaremaTHuyeckuit | Jl[ekapTOBOE IPOU3BE/ICHHE 119
aHalu3 BEKTOPOB.

11| Beenenue B Ypcioas MocaenoBaTesHocTs. | [3], crp.36-42 [3], cTp.105-
maTtemarudeckuit | [Ipenen uncmoBoi 119
aHam3 [OCJIEI0BATEIbHOCTH.

12| Beenenue B [Ipenen GyHKIHH. [3], cTp.60-82 [3], cTp.105-
MaTeMaTH4YecKHil | 3amMedaTesIbHBIC IIPEIETIbL. 119
aHam3 PackpeiTie HEOIPENEIEHHOCTEH.

13| Beenenue B HerpepsIBHOCTE QYHKIWH B [3], ctp.96-102 [3], ctp.105-
MmaTeMaTtuueckmii | Touke. Kiaccuduxanms Touek 119
aHAH3 paspeiBa QyHKIIUU

14 Inbdepernuams | OCHOBHEIE IIPaBHIIA [3], ctp.131-143 | [3], cTp.205-
Hoe ucumcnenne | quddepeHEpoBaHHU. 216
Gyt ogeoit | IIpou3BoaHAs CIIOKHOU U
TIepeMEeHHOMH obpaTHON QYHKIHH.

15| Indpepenunans | ITonarne mudpdepennuana [3], cTp.149-155 | [3], cTp.205-
HOE UCUHCIICHHE | (DYHKIUH, €T0 FTeOMETPHIECKU A 216
¢yukomit oqHo# | cMBIcH [IpuMmenenue
[IEPEMEHHOH middepeHnHana B

IpHOJIMKCHHBIX BEIMHCIICHHSIX.

16| Tuddepernmans | ITpapuno Jlomurais. Packpertae | [3], c1p.161-163 [3], cTp.205-
HOE UCUMCJIEHHE | HEOIPEeIEIEHHOCTEH. 216
hyHKIMH 0THOH
IepeMEHHOM

17| MTubdepenuuans | MaTEpBaIbl MOHOTOHHOCTH, [3], ctp.164-181 | [3], cTp.205-
HOE UCUMCIIEHHE | aJlTOPHTM HX OTBICKaHH. 216
dynknumit onHodt | OkcTpeMyM (QyHKIHH.
epeMeHHOH Haunbospiee 1 HAUMEHBIICE

3HayeHus: QYHKIINH,
HEIPEPBIBHOM Ha OTPE3KeE.
Brmyxinocts rpaduka QyHKIHH,
TOYKH TIeperuda.

18] Muddepenmumans | Acummrots! rpaduxa dyskumn. | [3], ctp.182-192 | [3], c1p.205-
Hoe ucuucienue | OOmas cxema UCCIeI0BaHuA 216
(QyHKUMA ONHOH | QYHKLHMHK U IOCTPOCHHUS €€
TIEPEMEHHOMH rpaduka.

19| UuterpaneHoe HeomnpenenenHeIi HHTETPAL. [3], etp. 217-238 | [3], cTp.339-
HCUUCIIEHHE OcHOBHBIE METOIBI 362

WHTEIPUPOBAHHL.
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20| UaTerpaisHoe OmnpenencHHbIA MHTErPaL. [3], ctp. 289-300 | [3], cTp.339-
HCUHCIICHHE dopmyna Hetorona-Jleibnuma. 362
3amena nepeMeHHOH U GopmyIia
WHTETPHPOBAHMS 110 YaCTSIM B
OIIPEeJICIICHHOM MHTErpaJe.
21| UaTerpaibHOE [eoMeTpHUSCKHE TIPHIIOKEHHS [3], ctp. 301-313 | [3], cTp.339-
HCUHCTICHHUE OIpeIe/ICHHOI0 MHTErpaa. 362
22| UaTerpanbHOE Hurerpan ¢ OecKOHEYHBIMA [3]. cp. 328-336 | [3], cTp.339-
HCUHCIIEHHE TpeenaMyd UHTETPHPOBAHHS. 362
HuTterpan oT pa3peIBHOH
(YHKIHH.
23| OyHKIHHA @OYHKIHY [IBYX IIEPEMEHHBIX [2], cTp. 9-14 [2], cTp.32-34
HECKOJIBKHX (ocuoBHEIe oHATHA). [Ipenen
TIEpEMEHHEIX GYHKIHA TBYX NEPEMEHHBIX.
HerpepbIBHOCTE QYHKIHH JBYX
nepeMeHHBIX.
24 OyHKIMHA YacTHBIE IPOM3BOAHEIE IepBoro | [2], cTp. 15-24 [2], cTp.32-34
HECKOJIBKHX nopsjka. YacTHble IPOU3BOIHbIE
epeMEHHBIX BEICIIHX TTOPsAAKOB. [TomHEA
madpepenran QyHKIHH.
[TprMeHEeHHE TOIHOIO
maddepernHana K
PUOTKEHHBIM BEITHCICHUSIM.
ITpouzBoHAS 110 HAIIPABICHHIO.
['paJMeHT.
25| @yHKIMH KacatenpHast IJIOCKOCTh U [2], cTp.25-31 [2], ctp.32-34
HECKOJIbKHX HOPMAJTh K IOBEPXHOCTH.
TIEPEMEHHBIX DKerpeMyM QYHKIHE ABYX
nepemenHBIX. Hanbonbmee 1
HaMMEHBbINee 3HAaUeHHUS QYHKIIHH
B 3aMKHYTOH 0011aCcTH.
10. Ilepeyenr HHGOPMANHOHHBIX TEXHOJOTHH, HCIO/b3YeMbIX NPH OCYNIECTBJICHHH

06pa30BaTeILHOrO NPOLECCa 110 JHCHHILIHHE (MOIYJII0), BKITI0Yasl NepedeHs IporpaMMHOro
obecnedeHusi H HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM (IPH He00X0TMMOCTH)

WudopMaiMoHHEIE

TEXHOJIOTHH,

06pa30BATENHHOTO IIPOLECCa MO MUCIUIUTHHE TI03BOIIIOT:
OpraHmM30BaTh Mpolecc 06pa30BaHHs yTeM BU3yaln3allil H3ydaeMOH aHbOopMaIe
OCPEJICTBOM HCIIOJIE30BAHMS IPE3eHTAINH, y4eOHBIX HHITEMOB;
KOHTPOJIHPOBAT PE3y/ITAaThI 00yUEeHHS Ha OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHMS;

O vk

aBTOMAaTH3HPOBAaTh

pac4eTsl

IIPOrpaMMOl Hay4HO-HCCIIEe/IOBATEMBCKOH paboThL;
aBTOMATH3MUPOBATH OKUCK HH(OPMAIHH IOCPEICTBOM HCIIOIB30BAHMS CIIPABOYHBIX

CHCTEM.

HCIIOJIE3YEMEBIC

IpU

OCYIIOECTBJIEHHH

aHAIUTHYECKHX TI0Ka3aTelleH, IIpeayCMOTPCHHBIC

Jlns ocyimecTBIeHHs. yaeOHOro Mporecca HCIIOoNb3YeTCs cBOOOIHO PacIpOCTPaHACMOS
(GecrinaTHOE He TpelyFolIee IHIIEH3HPOBAHILT) IIPOT PAMMHOE obecrieueHHE:
OmneparuonHas cucreMa Ha 6a3e Linux;

Oducupiit maket Open Office;

I'paduyeckuii makeT Gimp;

BexTopHbi penaktop Inkscape;

TecroBas cuctema Ha 6ase Moodle

TecToBas crcTeMa cOOCTBEHHOM pa3paboTky, npasoobnanatens GIBOY BO «MI'TVY»,
cBrzeTenbeTBo Ne2013617338
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10.1. Ilepe4ens HeoGX0AUMOI0 IPOTPAMMHOI0 0OecHeYeHHs

s ocyIIecTBIeH S y4eGHOr0 IPOLecca HCIOMB3yETCs IPOrpaMMHOE 00eCIICIeHHE:

1. Microsoft Office Word 2010. Homep mnpoaykta 14.0.6024.1000 SP1 MSO
(14.0.6024.1000) 02260-018-0000106-48095

2. Ocducusni maker WPSOffice (Cro6onuo pactpoctpansemoe 110)

10.2.IIepeyens He0GX0AUMBIX HH(OPMANHOHHBIX CIIPABOYHBIX CHCTEM:

Kaxmsii obydatommiics B TedeHHE BCero INepwoma oOydenus —obecredeH
MHHBHyaTbHBIM HEOTPAHHYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIHOTEIHEIM CHCTEMAM:

1. IPRBooks. ba3opas KO/LICKIUs: 3TeKTPOHHO-OUbIoTe Has cHeTeMa: caiT / ObmecTBo
¢ orpaHmYcHHOH oTBercTBeHHOCTHIO Kommamms "A# Ilm Ap Memma". — Caparos, 2010. —
URL: hitp://www.iprbookshop.ru/586.html - Pexxum mocTyma: Ul 3aperHCTPHP. IOIb30BATENIEH.

2. Znanium.com, Ba3oBas KOJIEKIHMS: IeKTPOHHO-OnbnHoTeyHas cucteMa: cait / 000
"Hayuso-u3natensckuii nentp Uadpa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog . -
PeykuM JOCTYyIIa: UL 3aPETHCTPHP. IOJIB30BATENCH.

Jlist obydarormmxcs obectieder JocTyn (yAaleHHbIH IO0CTYIN) K CICAYIOIHM COBPEMEHHBIM
npodeccHOHATEHEM 6a3zaM JaHHBIX, HHQOPMAIMOHHEIM CIIPABOYHBIM H IOMCKOBBIM CHCTEMAM:

1. eLIBRARY.RU: Hay4Has snekTpoHHas GubmumoTeka: caiit. — Mocksa, 2000. - URL:
https://elibrary.ruw/defaultx.asp. - PesxuM gocTyma: Uit 3apeTHCTPHP. TOIb30BATENEH.

2. CYBERLENINKA: Hay4Has oneKTpoHHas 6ubmmoTeka: caifiT. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexum moctyma: Uit 3aperHCTPHp. MOME30BaATENCH.

3. Hammonanpras  sjexkTpousas oubmmotexka (HDB): demepanbhas rocynapcTBeHHAS
uHbDOpMaIMOHHAs cHcTema: caiT / MuHHCTEpCTBO KyIbTyphl PoccuicKon Oenepanvy,
Poccumiickas rocyaapeTsenHas 6ubmmoreka. — Mockea, 2004. - URL: htips://ua6.pdy/. - Pesxuim
JOCTYIA: IS 38PETUCTPHUP. OIB30BATEINCH.

4, EcTecTBeHHO-HAYIHEIH 06pa3oBaTenpHEIl MOpTam: cadT / MHHHCTEPCTBO HayKd H
Beicrero  obpasosamms  Poccuifckoit  @emepamuu.  —  Mocksa,  2002. — URL:
http://www.en.edu.ru/#_blank.

5. Equuoe OKHO 10CTVIA K MHGOPMALMOHHELIM pecypean: calT / MUHHCTEPCTBO HAyKy U
BBICIIEro obpasosanus Poccuitckoit Denepanuu. — Mocksa, 2005. - URL: http://window.edu.ru/

11. Onucanne MAaTepPHATbHO-TeXHHYECKOM 6asbl Heo0X0AUMOH I
ocymecTB/IeHHS 00pa30BaTeJILHOr0 Mpouecca 1o JHCHHILIHHE

HarmeHOBaHHUA ClIEIHATIBHBIX OcHammeHHOCTh [Tepedens THIIEH3XOHHOTO
[TOMEIeHHMH | MOMEIIEHHH | CIeNHANBHBIX IOMENICHNH H | TIPOrpaMMHOI0 00eCIedeHHs.
IUISL CAMOCTOSTEILHOH paboThI MIOMEIIeHUH ISt PexkBH3HUTHI OATBEPKIAIOLIETO

CaMOCTOSTEIbHO paboThI JIOKYMEHTa
CrientasbHbIE NOMEIICHHS
YuebHBIE ayIUTOPHH LA [Iepenocuoe CrofomHO  pacmpocTpaHsIeMoe
IIPOBEACHHUS 3aHATHH MYJIbTHMEIUHHOE (GecmmarHoe He  Tpebyrolee
JIEKIIHOHHOIO THIa. ay#d. 1- obopynoBaHue, JOCKA, JHIIEH3UPOBaHMs) MPOrpaMMHOE
122 anppec: 1. Maiixon, Mebellb JUIs ayIuTOPHH, obecleueHHe:
yi. [Tepromaiickas 191. KOMIIbIOTEPHEIH Kiacc Ha 15 | 1. Microsoft Office Word 2010
AyIuTOpHH IS 3aHATUH II0CaJOYHBIX MECT, 2. Adobe Reader 9
CEMHUHApPCKOT0 THIIA, OCHAIIECHHBIA 3. OCWindows7
TPYNIIOBBIX B KoMIsioTepamMu Pentium ¢ [IpodeccuonansHasd,
HHIABUYaIbHBIX BeIX0710M B MHTEpHET MicrosoftCorp.
KOHCYJIBTALlHH, TeKYIIEero 4. AHTHBHUPYCHBIE IPOI'PAMMEL:
KOHTPOJIA ¥ IPOMEKYTOUHOH Kaspersky Anti-virus 6/0
arrecrarys: ayzn. 2-20 agpec: Ne manensuu 26FE-000451-
r. Maiixom, yi. [Teppomaiickas 5729CFRbGpox JiuneH3uH
C BUBJMOTEKOH MITV
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210

07.02.2020
Kommuectro: 400 paboumx MeCT.
Cpoxk nefictBus 1 Tof.

TTome

IeHHs JJI1 CaMOCTOSTeIbHON paboTh

VueGHbIe ayIUTOPHH JULA
CaMOCTOSTEIbHON paboTsL:
aym. 2-13, 2-12 agpec:

I. Maitkomn, yi. Ilepomaiickas
210

B xauecTBe NOMEIMEHHH 111
CaMOCTOATEILHON paboTHI:
KOMITBIOTEPHBIM KJIace

ayn. 318 agpec: .
IMepeomaiickas 210,
YUTAJBHBIN 34l

yi1. [lepBomatickas ,191,

3 aTax.

[Tepenocnoe
MYTIETUMEIHHHOE
oGopy/i0BaHHE, TOCKa, MeOeIb
IUISL ayIUTOPHH,
KOMIIBIOTEPHBIH K1acc Ha 15
MTOCA0YHBIX MECT,
OCHAITEHHBIH KOMITBIOTEPAMH
Pentium ¢ BBIXOJOM B
Wnreprer

cBOOOIHO PAacIIpOCTPaHAEMOE
(becmmaTHOE He Tpedyromee
JTUIIEH3UPOBAHNA)
IIpPOrpaMMHOe 00CCIIEICHHE:!

1. OnepanuroHHas CHCTEMA Ha
faze Linux;

2. Oducueni naker Open
Office;

3. I'paduueckuii maket Gimp;
4. BeKTOpHEIA peIaKTop
Inkscape;

5. AHTHBHPYCHBIE IPOTPAMMEL
Kaspersky Endpoint Security -
Ne nmuneH3um
17E0-160128-131746-407-72.
Komuuectso: 400 pabouwix
mect. Cpoxk geficTBys | TOML.
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11. JTomossenus ¥ m3MeHeHHs B pado4eil mporpamMme

3a / yae0HBIN roj

B pabouyro nporpaMmmy

(HaMEeHOBAHUE JIUCITUILITAHEL)

JJ1A HaIllpaBJIEHHS

(HOMep HarpaBICHH)

BHOCATCS CISAYIOIIHE NOIOIHCHAA H H3MCHCHHA!

I[OIIOJIHBHH.H W U3MCHCHHS BHEC

(momxrocts, ®.1.0., moamucs)

PaGouas mporpaMma epecMOTPeHa i 0100peHa Ha 3ace/laHu| KadeIpsl

(napMeHOBaHHE Kadeapsl)

« » 20 r.

3aseqyromuit kKadeapoi

(TOTHCE)
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