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1 MNepeyeHb NNaHMpyeMbIX pe3ynbTaToOB 00y4YeHusa no gucuunnuHe "MaTtemaTuka"”, COOTHECEHHbIX C
nnaHupyembIMU pe3yribTaTaMn OCBOeHUs1 obpa3oBaTenbHOM NporpaMmbl

OcBoeHNne AnCUMNUHBLI HanpaBeHo Ha hopMUPOBaHNE: OBLLEKYNbTYPHBLIX KOMNETEHL !

OK-1 - BnageTb cnoCOBHOCTLIO K aBCTPakTHOMY MBbILLIIEHMIO, aHanuay, CUHTesy.

3HaTb: byHAaMeHTanbHble OCHOBBI BbICLLEV MaTeMaTuku, Bkrovasa anrebpy, reomeTpuio, MaTeMaTnyeckuin
aHanus, Teopuio BEPOSITHOCTEN N OCHOBbI MaTeMaTU4eCKOn CTaTUCTUKN.

YMeTb: MChonb3oBaTb MaTeMaTUYeckue 3HaHUSA NpW M3yYeHUM OPpYrux OUCUWNIWH, paclumnpsaTb CBOU
no3HaHUs

Bnagetb: nepBUYHBIMN HaBbIKAMU W OCHOBHBLIMWU METOAaMM peLleHUs MaTeMaTUyYeckux 3agad U3 AUCUMnnH
NpogdeCccMoHanbHOro Uykna u AUCUmMnnH NpodunbHOM HanpaBneHHOCTU.

o6LenpodeccrmoHanbHbIX KOMNETEHLMIA:

OlK-1 - Bragetb CMocobHOCTLIO pelwaTtb 3agadn NpodeCcCUOHarnbHOW [AeATEeNbHOCTM Ha OCHOBE
WH(OPMaLOHHON 1 Bubnunorpadmyeckom KynbTypbl C MPUMEHEHNEM

MHdopMaLMOHHO-KOMMYHUKALNOHHBIX TEXHOMOMUIA U C Y4eTOM OCHOBHbIX TpeboBaHui MHMOPMAaLMOHHOMN
6e3onacHocTn

3HaTb: OCHOBHble npobrembl, CBA3aHHble C MNpodeccuoHanbHOW  OEeATeNnbHOCTbH,  pellaemMble
MaTemaTU4eckMMyM MeTogamu.

YMeTb: BbISIBNATb CYLHOCTb BO3HMKaLWMX NpodeccuoHarnbHbiX Npobrnem n noadbupaTe COOTBETCTBYHOLLUIA
mMaTemMaTuyeckuii annapaT, HeoOXoANMBIN ANS UX peLLeHns.

Bnagetb: meTogamun MmogenupoBaHus. 06paboTku AaHHbIX AN peLleHust NpUKNagHbiX 3a4au.

B pe3ynbTaTe 0CBOEHUA AUCLMMNIIMHBI O0y4YaloLWMiNcA B o0LWemM No AMCLMNIIUHE [OMKEH

3HaTb:

- (byHOoameHTanbHble OCHOBbI BbICLIEN MaTeMaTuku, BKNovasd anrebpy, reomeTputo, mMaTeMaTuveckui
aHanus, Teopuio BEPOSITHOCTEN U OCHOBbI MaTeMaTU4eCKon CTaTUCTUKW.

- OCHOBHble Npobnembl, CBA3aHHbIE C NPOMECCUOHaNbLHON AEATENbHOCTLIO, pellaeMble MaTeMaTuyeckumm
MeToAaMu.

YmeTb:

- MCnonb30BaTb MateMaThyeckme 3HaHWUSA NPu U3y4eHUun SPYrmx AUCLMNIWH, PacLLMpATbL CBOM MO3HAHWA

- BbISBNATb CYLUHOCTb BO3HMKaWOLWMX npodeccuoHanbHbiX npobnem v noadupaTe COOTBETCTBYHOLUIA
mMaTemMaTuyeckuii annapaTt, HeoOXoANMBIN ANS UX peLLeHns.

Bnapetb:

- NEepBUYHLIMWA HaBblkaMW W OCHOBHbIMWM METOO4AMW PeLUeHUs maTemaTuyeckux 3agad u3 OUCUMMIUH
NpogeCCMOoHanbHOro UyKna 1 QUCUMNINH NPOubHOM HanpaBneHHOCTY.

- MeTodamu MogenupoBaHus. 06paboTkn AaHHbIX AN pelleHns NpuKnagHbIX 3agad.

2 MecTto gucuunnuHbl "MaTtemaTtuka" B ctpyktype OIMOI cneunanureTa

[ns ocBoeHUs AUCUMNWHLI HEO6XOAMMO BNageTh 3HAHUSMU YMEHUAMMW, HAaBbIKaMU, NOSyYEHHLIMW B paMKax
cpenHero obuero obpasoBaHvst U (UNK) CPefHero creumanbHOro U (Mnv) AOMNOMHUTENBHOTO NPOdECCUOHANBHOIO
obpa3soBaHus.

OvcumnnuHa «MaTtematuka» oTHocutcest K Brioky 1 « Aucuunnunbl (mogynu)y» OMNOr.

3 O06bem paucuunnuHbl "MaTtemaTMka" B 3a4eTHbIX eAMHMLAX C YyKa3aHMeM KonuyecTBa
aKageMMyecKuX 4acoB, BblAeNIeHHbIX Ha KOHTaKTHYH paboTy obGy4awwmxcs ¢ npenogaBartenem (No Buaam
3aHATMW) U HA CaMOCTOATENIbHY paboTy obyyarowmxcs

O6Lwasn TpygoemMkocTb AvcumnnmHel "MatemaTtumka" coctaBnseT 15 3aueTHbIx eanHuu, 540 yacos.

KonuyectBO 4acoB
dopma obyueHus 0o 30 03P
Kypc 1/CemecTtp 1
Bcero yacos 180 180
KoHTakTHas pabGoTa oby4awwmxcss c npenopgaBaTtenem (no Buaam

Y4eOHbIX 3aHATUN):
AyauTopHas paboTta
Jlekyuu 32 6
N
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JlabopamopHsbie 3aHamusi

lMpakmuyeckue 3aHaIMUS 51

BHeayauTopHasi paboTa

WHAusudyanbHas paboma c npenodasamernem:

KoHcynbmauusi u uHble 8udbl y4ebHol dessmernsHocmu

CamocTtosiTenbHas pa6oTta 61

128

dopma I'IpOME)KyTO"IHOFI aTtrecTauumm 9K3aMeH

OK3aMeH

Kypc 1/CemecTtp 2

Bcero yacos 180

180

KoHTakTHas paboTa oGyuarowmxcsi ¢ npenogasaTenem (nNo BuAam
Y4eOHbIX 3aHATUN):

AyauTopHas pa6oTa

Jlekyuu 32

JlabopamopHble 3aHIMUsI

lMpakmuyeckue 3aHIMus 51

10

BHeayautopHas pabota

WHdusudyarnbHas paboma c npernodasamesnem:

KoHcynbmauusi u uHble gudbi y4ebHoUl dessmernbHocmu

CamocTtosiTenbHas pa6oTta 97

164

dopMa NpPOMeXyTOUYHO aTTecTaumm 3aveT

3adeT

Kypc 2/CemecTp 3

Bcero yacos 180

180

KoHTakTHasn paboTta obOyuarwwmxcss ¢ npenopgasatenem (no Buaam
Yy4eOHbIX 3aHATUN):

AyautopHas paboTta

Jlekyuu 16

JlabopamopHsbie 3aHamusi

lpakmuyeckue 3aHIMuUs 32

BHeayauTopHasi paboTa

WHAusudyanbHas paboma c npenodasameniem:

KoHcynbmauusi u uHble 8udbi y4ebHoul dessmensHOCMuU

CamocTtosiTenbHas pa6oTta 96

130

dopma I'IpOMe)KyTO‘-IHOﬁ aTtrecTauumm OK3aMeH

OK3aMeH

4 CopepxaHue gucuunnuHel "MaTtemaTtuka”, cCTpykTypMpoBaHHOe no pasgenam (tTemam)
4.1 JleKUMOHHbIe 3aHATUNA

Pasgen AUCUMNNMUHBIL, TeMbl NEKUUA U UX coaepKaHue TpyaoemKocTb B

yacax

oo

30

o3o

1 cemecTp

1.JluHeriHas anre6pa 7
1.1. Onpegenutenu BTOPOro 1 TPETLENO NOpsiAKa, UX CBONCTBA

1.2. dopmynbl Kpamepa Anst pelleHusi CUCTEMbl JIMHENHbIX anrebpanyeckmx
ypaBHeHun (CI1AY)

1.3. VMccnegoBaHue cuctem nuHenHbIX ypaBHeHun, metog Mayccal.4. Matpuubl

n onepaumu Hag Humu. ObpaTHasa maTpuua

1.5. MaTtpu4Hbii MmeTog pelueHus CJIAY.
1505358589
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2.BekTtopHas anrebpa

2.1 MoHaTne BekTopa. JIMHeWHble onepauuu Hag BekTopamu. JlnHenHas
3aBMCMMOCTb BEKTOPOB. Basnc Ha mnockoctu n B npocTpaHcTBe. MpsMOyronbHbIA AeKkapToB
6asuc. PasnoxeHne BekTopa no 6asucy. [invHa (Hopma) BekTopa n oTpeska, HanpasnstoLme
KOCMHYCbl, HOPMWPOBAaHHbI BEKTOP

2.2. CkansipHoe npousBedeHne BEKTOPOB, ero CBOMCTBA U (DU3NYECKUN CMbICH.
Yron mexay BeKTopamu, yCroBme OpTOroHanbHOCTV BEKTOPOB.

2.3. BekTopHOe npousBedeHWe BEKTOPOB, €ro CBOWCTBA M CMbICA. Ycrosue
KONMNUHEapHOCTU ABYX BEKTOPOB.

2.4, CwmellaHHOe npou3BedeHne Tpex BEKTOPOB, €ro reoMeTpudecKuii CMbICH.
YcnoBuve KoMninaHapHOCTM TPeX BEKTOPOB.

3.AHanuTnyeckas reomeTpums

3.1. lMpamMasa Ha nnockocTW. YpaBHEHWe NPSAMOW C YrioBbIM KO3(MMULMEHTOM.
O6wee ypaBHeHVME nNpsSMOA. Yron Mexay npsAMbIMKY, YCMOBUSA NapannenbHOCT U
nepneHankynapHocTn. PaccTtosiHne oT ToYku A0 NPSMON.

3.2. KpuBble BTOporo nopsaka. dnnunc. [vmnepbona. Mapabona. MNpueeaeHve
YPaBHEHWIN KPUBBIX K KAHOHUYECKOMY BUAY.

3.3. MonspHble koopaunHaTtel. CBA3b Mexay MNOMsAPHbIMA W AeKapTOBbIMU
koopamHaTtamun3.4. nockocTb U npsmas B npocTpaHcTBe. O6Liee ypaBHEHWE MIOCKOCTH.
[MocTpoeHne nnockocTu. Yronm mexgy MrocKOCTAMU. Touvka nepeceyeHus Tpex NNOCKOCTEN.
PacctosHme OT TOYKM A0 MAOCKOCTU. KaHOHWMYeckne ypaBHEHUs MPsiMOM B MPOCTPAHCTBE.
YpaBHeHNs MpAMON, NpoxoAsdLlen Yepes ABe AaHHble TOYKM Yron Mexay OBYMS MPsSMbIMU,
YCNoBMSI MapanfensHOCT! W nepneHavkynsapHocTu. BsanmHoe pacnonoxeHue npsmbiX K
NnockocTen. Yron Mmexagy npAMOM M NMOCKOCTbIO, YCMOBWS  NapannenbHOCTn wu
nepneHanKynapHOCTK.

3.5. NoBepxHOCTM BTOPOro nopsigka B nMpocTpaHcTee. LinnuHgpuyeckne noBepxHOCTU.
Annuncong. Coepa. OgHononoctHow runepbonona. [BynonoctHoun runepbonona.

Annuntnyeckuii napabonona. Koxyc. M'mnepbonunyeckuin napabonouna,.

4.BBepeHne B maTemMaTU4eCKUN aHanu3 oyHKLUUN OAHOW NepeMeHHON

4.1. O6wume npeacrTaBneHnst o PyHKLMU OOHON NnepemMeHHON. [oHATre yHKUMK
O[HON nepemeHHon 1 cnocobbl ee 3agaHus. Obnacte onpegeneHus. CnoxHaa u obpartHasa
yHKUMN. XapaKTepucTuku nosedeHus dyHKuun. OCHOBHblE aneMeHTapHble yHKUMM 1 KX
rpacpuku.

4.2. Teopwus npegenos. Npegen dyHkunm Ha 6eckoHevHocTu. MNpeaen dyHKUMK
B KOHe4HoWm Touke. OgHOCTOpOHHME npefenbl. beckoHeyHo Manble n 6eckoHevHo Gonblune
dyHKuMKn. CBoncTBa GeCKOHEYHO MambIX PYHKUMA M uX CBSI3b C GeckoHeyHo 6onbLunMM.
OcHoBHble cBovicTBa npedenoB. HaxoxaeHve npeaenos. MNepBbi 3amevaTenbHbIn Nnpegen.
BTopoli 3ameyvaTenbHbI npegen. SKBMBaneHTHbIE yHKLMN.

4.3. HenpepbiBHOCTb dyHKUMKU. OnpeaeneHne yHKLUM, HENPEPbIBHON B TOYKE.
Toykn paspbiBa M Kx knaccudukauus. HenpepbiBHOCTb yHKUMM Ha oTtpeske. CBomncTtea
YHKLMIA, HENPepPbIBHbIX Ha OTPE3Ke.

5.0nd depeHumnansHoe ncumcneHne PyHKLUN OQHON NepeMeHHON

5.1. MpownsBogHas. MpomnsBogHas  yHKUMM, ee  MexaHW4yecKun n
reomMeTpuyeckuin cmbicnl.  Tabnuua npoussogHbix. [lpaBuna  anddepeHunpoBaHmus.
lMponsBogHasi CNOXHOW PyHKUMKW. YpaBHEHWE KacaTenbHOM W HOopmanu K rpaduky.
IOnddepeHuman QyHKUMKN, €ro MexaHW4YeCcKUuin n reoMeTpuyeckuii cmbicrn. [prmMeHeHne
anddepeHumana ans npubnmKeHHbIX BbIYUCIEHWUNA.

5.2. lMponsBoaHbIE BLICLLNX NOPAOKOB.

5.3. Mpasuno Jlonutans.

5.4. MonHoe wccnepoBaHne YHKUMM. YCMOBUA U UHTepBasribl MOHOTOHHOCTU
yHKUMA. TOYKkM aKCTpeMyMa OyHKLUKN, Heo6XoaAMMOe 1 [OCTaTOYHbIE YCIOBUS 9KCTpEMYyMa.
Haubonblwee M HavMeHbluee 3HaveHve yHKUMW, NpUKNagHble 3agayn. Beinyknocts wu
BOTHYTOCTb rpaduka cyHKumMM. Todknm nepernba. AcumntoTbl rpaduka dyHkumm. O6was
cxema nccnefoBaHns yHKUMKM U NOCTPOeHNs e€ rpadhmka.

UToro

32

2 cemecTp

1505358589
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6. DYHKLMM HECKONbKUX NepeMeHHbIX 8

6.1. MoHsiTNe pyHKLMM OBYX NEpEMEHHbIX, 0b6nacTb onpeaeneHus.

6.2. OudpbdepeHumansHoe ncumcneHne yHKUMM OBYX NepeMeHHbIX. YacTHble
NPoOu3BOAHbIE NEpPBOro nopsaka. YacTHble NpoM3BOAHbIE BbICWUMX MNOPSAKOB. [MONHbIV
audbdepeHLman n ero NpunoXxeHve K NpUbNmKeHHbIM BblMUCHIEHUAM. JKCTpeMyM (OYyHKLUK
OBYX nepeMeHHbIX. MponsBogHasi Mo HampaeneHuio, rpagueHT. KacatenbHasi nnockocTb U
HOpMarnb K NOBEPXHOCTM.

7.HTerpanbHoe ucuyucneHme 8

7.1. HeonpepenéHnHbii wnHTerpan. Tabnuvua u CcBOWCTBA HeonpeaeneHHbIX
WHTEerpanos.

OcCHOBHblEe MeToAbl UHTErPUPOBaHUSA:

®yHKUMK, 3aMeHa NepeMEeHHON, NO YacTaM, APOOHO-paLMOHanbHbIX OYHKLNNA.

7.2. OnpepenénHbin  wHTerpan. OnpegeneHve, reoOMETPUYECKUA CMbICTT U
CBOWCTBa onpegeneHHoro nHTerpana. BeluncneHme onpegeneHHoro nHterpana. lNMpunoxexHus
onpefenéHHoro WHTerpana: BblMWCIIEHWE nnowager nnockux dwuryp, obbéma Temna
BpaLLeHus.

7.3. HecobcTBeHHbIe nHTerpansl

7.4. MpubnwxkeHHoe wHTerpupoBaHve: MeToa NPAMOYrofbHUKOB, Tpaneuwn,
CumncoHa.

7.5. [BoriHon wuHTerpan. OnpegeneHne W CBOWCTBaA [ABOWMHOMO WHTerpana.
BbiyncneHne .MeomeTpryeckne npunoxeHns.

8.KomMmnnekcHbIN aHanu3 8

8.1. KomnnekcHble 4ucna. Popmbl 3anucu 1M nepesBod M3 OA4HOW (HOpMbl B
Apyryto.

[encTBumsa ¢ KOMMNEKCHbIMW Yncnamn. PelueHne ypaBHeHWI.

8.2. Onpepenexne yHKLMM KOMNIIEKCHOTO NEPEMEHHOTO.

8.3. OundbdepeHumpoBaHne yHKUMM KOMMJIEKCHOIo nepemMeHHoro.
AHanNUTUYHOCTb NOCOBbIE TOYKN.

9.AndcepeHumanbHble ypaBHEHUSA 8

9.1. OnddepeHunanbHble ypaBHeHust nepeoro nopsgka. Obwee u yvacTHoe
pelleHnsi, 3agaya Kowu. YpaBHeHus C pasgensiowummncsa nepemeHHbimn. OaHOpOAHble
ypaBHeHWS. JINHeNHbIe ypaBHEHUS, ypaBHEHUST GepHynnu.

9.2. OnddepeHunansHble ypaBHeHus BToporo nopsgka. Obfuwee n yvacTHoe
pelweHnsi, 3agada kowwu. [OuddepeHumanbHble ypaBHEHWS, [OOMNyCcKaloLWMe MOHWKEHWE
nopsaka. JlvHelHble ogHopoaHble aAuddepeHunanbHble ypaBHEHUS BTOPOro nopsiaka ¢
MOCTOSIHHBbIMKM  KO3dbdpuumeHTamn.  JIMHeHble  HeogHopodHble  AuddepeHumanbHble
VpaBHEHMST BTOPOro nopsigka C MOCTOSIHHBIMU - KO3(MULMEHTaMM M NPaBON  YacTbi
cneuyansHoro Bmaa.

9.3. OnddepeHumanbHbie ypaBHEHNS BbICLLIMX MOPSAKOB.

Utoro 32

3 cemecTp

10. ®DYHKLUMOHaNbHbIA aHanu3 5

10.1. OneMeHTbl TeopuM MHOXeCTB. 3anncb MHOXEeCTBa, Mepa MNIoCKoro
MHOXeCTBa.

10.2. OTobpaxeHne MHOXeCTB.

11. Teopusa BepoATHOCTEN 6

12.1. TlpocTpaHCTBO anemeHTapHbiXx cobbiTuin. Anrebpa cobbitnin. OnpegeneHve
BEPOATHOCTU. POPMYIbl KOMOUHATOPUKM.

12.2. BeposTHOCTb CyMMbl W Mpou3BeAeHus CcobbiTuA. YCnoBHas BEPOSTHOCTD.
®opmynbl NONHON BEpOATHOCTM U Baneca.

12.3. ToBTOpHbIE HE3aBUCUMBIE UCMbITaHWs. opmynbl GepHynnu, nyaccoHa, MyaBpa
nannaca.

12.4. [OuckpeTHble cnyyYalHble BenuuuHbl. Pag u  dyHkuma pacnpepeneHus.
MaTtemaTnyeckoe oxuaaHue n gucnepcust AMCKPETHON criyyanHon BenuymHel. bBuHomuansHoe
pacnpegenexve.

12.5. HenpepbiBHble cny4darHble BenuuuHbl. PyHKUMS pacnpeneneHnsi, NNoTHOCTb
pacnpegenexuns, uUx ceoucTBa. MaTemaTuyeckoe oxmaaHue W AUCNEPCUs HenpepbiBHON
cny4yanHou BennynHel. HopmarnbHoe u paBHoMepHoe pacrnpefenexHuve.

1505358589
6




12. MartemaTuuyeckas ctTaTucTUKa

12.1. OCHOBHbIE NOHATUSA MaTeMaTU4eCckon ctaTtucTuku. Mmctorpamma. ToyeyHble
OLlEHKM napamMeTpoB pacnpefgeneHus cryvamHblx BenuuvH. Mopa, megmaHa, pasmax
BbIGOPKU.

12.2. MHTepBarnbHasa oueHka napameTpoB pacrnpeferneHns criydYamHbIX BenU4uH.
[loBepuTenbHbIV MHTEPBAn, 4OBEPUTENbHAs BEPOATHOCTb, TOYHOCTb OLEHKM.

12.3. MpoBepka cTaTUCTUYECKMX rMNOTe3. YPOBEHb 3HAYUMMOCTM, KpUTUYeckas
obnacTb, CTaTUCTUYECKME KPUTEPUN.

12.4. MapHas nuHenHaa perpeccus. KoadhuUMeHT Kkoppenauumn, ero CBOWCTBa,
npoBepKa 3Ha4YNMOCTMU.

WToro

16

4.2 MNpakTnyeckune (ceMmMHapcKue) 3aHATUA

Tema 3aHATUN TpyaoeMKocTb B Yacax

oo

30

o3e

1 cemecTp

1. IluHenHana anre6pa 10

1.1. OnpegenuTenu BTOPOro 1 TpeTbero nopsaka, Mx CBOMCTBa

1.2. ®dopmynbl kpamepa ANA pelleHus CUCTEMbl JMHEWHbIX anrebpanyecknx
ypaBHeHUI (cray)

1.3.  WccnepoBaHue cncTeM NMHENHbIX YpaBHEHWUA, MeTO raycca

1.4. MaTpuupl u onepauun Hag HUMn. ObpaTtHas maTtpuua

1.5. MaTpuyHbIi MeToq peLLeHns cnay.

2. BekTopHas anrebpa 10

2.1. TloHatue BekTOpa. JlMHeWHble onepaumm Hag BekTopamu. JlMHelHas
3aBMCMMOCTb BeKTOpoB. basnc Ha nnockoct um B npocTpaHcTBe. [psmMoyronbHbIN
nekapTtoB 6a3nc. PasnoxeHue Bektopa no 6asucy. AnuHa (Hopma) BeKTopa 1 oTpeska,
HanpaBnsoLWMe KOCUHYCbl, HOPMUPOBAHHbBIV BEKTOP

2.2. CkansapHoe npousBefeHne BEKTOPOB, €ro CBOWCTBA U (PU3MYECKUA CMbICH.
Yron mexagy BeKTopamu, yCroBMe OpTOrOHanbHOCTV BEKTOPOB.

2.3. BekTopHOe npou3BedeHVWe BEKTOpPOB, €ro CBOWCTBa W CMbICA. Ycrosue
KONNMHEapHOCTU ABYX BEKTOPOB.

2.4. CwmewaHHoe npouv3BedeHue TpexX BEKTOpPOB, €ro reoMeTpuy4eckvMin CMbICH.
YcnoBre KOMNnaHapHOCTM Tpex BEKTOPOB.

3. AHanuntnyeckas reomeTpus 10

3.1. [lpsamas Ha NMAOCKOCTW. YpaBHEHWe MPSAMOWN C YrnoBbIM KO3(MOULNEHTOM.
ObLee ypaBHeHWe NpPAMON. Yron Mexay MnpsMbIMW, YCIOBUSA NapannefnbHOCTU U
nepneHanKynapHocTh. PaccTtosiHne oT ToYku A0 NPSMON.

3.2.  KpuBble BTOpOro nopsaka. dnnunc. mnepbona. lMapabona. MNpuBeaeHne
YPaBHEHWI KPMBBIX K KAHOHUYECKOMY BUAY.

3.3. lonsapHble koopauHaTtel. CBS3b Mexay MNOMspHbIMM WM AeKapToBbIMU
koopamHatamu3.4. [Mnockoctb M npsmaa B npocTpaHcTBe. O6uiee ypaBHeHue
nnockoctn. locTpoeHne MnockoCTU. Yron Mexay MrockocTaMu. Toyka nepeceyeHus
Tpex nnockocten. PaccTtosiHne OT ToukM A0 nnockoctn. KaHoHu4eckue ypaBHeHWs
NPsIMOM B NPOCTPaHCTBE. YpaBHEHUSA MPAMOK, NPOXoAsLien Yyepes ABe AaHHbIe TOYKU
yron Mexgy ABYMS MpPsSiMbIMW, YCMOBUSI MapannenbHOCTU UM NeprneHAnKYNsSpHOCTY.
B3aumHoe pacnonoxeHue npAMbIX ¥ MIIOCKOCTEN. Yron Mexay NpsiMoi 1 NioOCKOCTbIO,
YCINOBWSi NapannenbHOCTU U NePNeHANKYNSPHOCTH.

3.5. TloBepxHOoCTM BTOpPOro nopsigka B npocTpaHctee. LmnuHgpuyeckne
nosepxHoctn. 3Annuncoug. Cdepa. OpgHononocTHon runep6onova. [BynonocTHow
rmnepbonoua.

SOnnunTtnyeckuii napabonoung. Konyc. MNmnepbonuyeckun napabonovs,.

4, BBeneHue B maTeMaTuieckun aHanus yHKUUM OQHOM NepeMeHHOM 10

4.1. O6Lwwme npeacTaBneHns 0 yHKUMU OOHON nepemMeHHoWn. [oHsATME dhyHKUMK
OAHON nepeMeHHOM u cnocobbl ee 3apaHus. Obnactb onpegeneHus. CrnoxHasa u
obpaTtHas yHKUMK. XapakTepucTukn noseaeHuss oyHKUun. OCHOBHblE 3neMeHTapHble
DYHKLMU 1 UX rpaddnKu.

4.2.  Teopus npeagenos. Npeaen dyHkumm Ha 6eckoHevHocTu. Mpegen dyHKuMM B
KOHe4Hon Toyke. OpHOCTOPOHHME npefenbl. beckoHeyHO Manble M GeCKOHEeYHO
6onblume cyHkumn. CeoncTBa HECKOHEYHO ManbiX (PYHKLUMIA U NX CBSA3b C HECKOHEYHO
6onbwmmu. OcHOBHble CBOWCTBa npegenoB. HaxoxaeHwe npepenos. [lepsbin
3amMevatenbHbI Npegen. Bropon 3ameyatenbHbin Npegen. AkBMBanNeHTHble YHKLUMW.
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4.3.  HenpepblBHOCTb yHKUMKU. OnpefeneHne (oyHKUMKN, HENPEPBLIBHOW B TOYKE.
Toukn paspbiBa 1 Ux knaccudmkaumsi. HenpepblBHOCTb OyHKUMM Ha oTpe3ke. CBOMCTBA
OYHKUMIA, HENPEPbLIBHBLIX HA OTPE3Ke.

10.1. 3nemMeHTbl TeopuM MHOXECTB. 3anucb MHOXeCTBa, Mepa MIOCKOro

5. Ound depeHumnansHoe ncumcnenme PyHKLUN O4HON NepeMeHHOWN 11 2
5.1.  [NpomussogHas. MponssoaHas MYHKLNUW, €e MEXaHNYECKUA N FreOMETPUYECKUI
cmbicnl. Tabnuua npousBogHbix. [MpaBuna anddpepeHumpoBanms. [ponsBogHas
CNOXHOW (PpyHKUMW. YpaBHEHME KacaTenbHOM M Hopmanu K rpadmky. OuddepeHuman
DYHKLNW, €ero MexaHU4eckunii n reomeTpuyeckuin cmolicn. MNMpuverexnne anddepeHumana
ONs NPUBNKEHHBIX BbIYUCIEHNA.
5.2.  [lpousBoAHblE BbICLUMX NOPSAKOB.
5.3.  [lpasuno nonutans.
5.4. [lonHoe wuccnepoBaHve YHKUMWU. YCROBUS U MHTepBanbl MOHOTOHHOCTU
OYHKUMA. Toukm akcTpemyma yHKUUKW, Heobxoaumoe U [OCTaToYHble YCroBWS
akcTpeMyma. Hanbonbluee u HanmeHbllee 3HavyeHue (PyHKUMKU, NpuKnagHble 3ajadu.
BbinyknocTe u BOrHYTOCTb rpadhmka dyHKumMn. Touyknm nepermba. ACMMNTOThI rpadumka
yHkunn. O6LLasa cxeMa nccnefoBaHnst PyHKLMU 1 NOCTPOEHNs €€ rpadmka.
Utoro 51 8
2 cemecTp
6. DYHKLMUN HECKONbKUX NepeMeHHbIX 10 2
6.1.  TloHATME yHKUMM ABYX NEPEMEHHbIX, 06nacTb onpeaeneHus.
6.2. [OudpdepeHumanbHoe ucuyncrneHne QYHKUMM OBYX NepeMeHHbIX. YacTHble
Npou3BoAHbIE MepBOro nopsigka. YacTHble NpoM3BOAHbIE BbICLUMX MOPSAKOB. [oMHbIN
oudbdepeHuman M ero npurnoXeHme K NpUONMXKEHHbIM BbIYUCIIEHMAM. JOKCTPEMYM
byHKUMM ABYX nepeMeHHbIX. [1ponsBogHas no HanpasneHuto, rpagueHT. KacatenbHas
NMOCKOCTb Y HOPMasb K MOBEPXHOCTH.
7. UHTerpanbHoe ucumucneHue 15 3
7.1.  HeonpepenéHHbin wHTerpan. Tabnuua wn CBOWCTBa HeonpeAeneHHbIX
WHTEerpanos.
OCHOBHbIE MEeTOAblI UHTErPUPOBAHMS:
PyHKLMN, 3aMeHa NEPEMEHHOW, MO YacTAM, ApOOHO-paLMOHanbHbIX OYHKUNNA.
7.2.  OnpepenéHHbin  uHTerpan. OnpegeneHve, reoMETPUYECKUA CMbICT U
CBOMWCTBa OnNpefeneHHoro wuHterpana. BbeluvcneHne onpepeneHHoro uwHTerpana.
MpunoxeHnss onpegenéHHoOro MHTerpana: BblYMCNEeHWe nrowagen Mnockux duryp,
o6bEMa Tena BpaLleHus.
7.3.  HecobcTBeHHbIE MHTErpanbl
7.4.  TlpnbnuxeHHOe WHTerpvpoBaHue: MeTofd NPSIMOYrONbHUKOB, Tpaneuun,
CMMMCOHa.
7.5. [OBonHoi wuHTerpan. OnpepeneHne W CBOWCTBaA [OBOWHOIO MWHTerpana.
Bbluncnenue. NeomeTpuyeckme NpunoXeHus.
8. KomnnekcHbI aHanu3 10 2
8.1.  KomnnekcHble ymncna. Popmbl 3anvcu 1 nepesos 13 ogHon opmbl B APYryto.
[encTBmsa ¢ KOMMNEKCHbIMM Yncnamu. PeleHne ypaBHeHUN.
8.2.  OnpepgeneHune yHKLUN KOMIMIIEKCHOIO NEPEMEHHOTO.
8.3. [OuddepeHumnposaHme PYHKLMK KOMMJIEKCHOIo nepemMeHHoro.
AHaNUTUYHOCTb M 0COBbIE TOYKN.
9. OuddepeHumanbHble ypaBHEHUs 16 3
9.1. [OuddepeHumanbHble ypaBHeHWst nepBoro nopsigka. O6wee n 4YacTHoe
pelleHnsi, 3agaya Kowu. YpaBHEeHVs C pasaensaolwmmMmncsa nepemMmeHHsimn. OgHopoaHblie
ypaBHeHMS1. JIMHENHbIE YpaBHEHUS, ypaBHEHUST GepHynnn.
9.2. [nddepeHunanbHble ypaBHeHUst BToporo nopsigka. O6uee M 4YacTHoe
pelwleHns, 3agaya Kowu. [nddepeHumanbHble ypaBHEHUS, OOMYCKaOLWMEe NOHWKEHNE
nopsigka. JlnHenHole ogHopoaHble AnddepeHumnanbHble ypaBHEHUS BTOPOro nopsgka ¢
NOCTOSIHHBbIMWU  KO3hbmumeHTamn. JInHenHble HeodHopoaHble AnddepeHumanbHble
VPaBHEHMST BTOPOro Mopsifika C MOCTOSHHbIMU KO3hPMUMEHTAMN M MPABOMA YacTbiO
cneuuwansbHoro Buaa.
9.3. [OuddepeHumanbHblie ypaBHEHNS BbICLLNX NOPSAKOB.
Utoro 51 10
3 cemecTp
10. ®DyHKLMOHaNbHbIA aHanu3 10 2

MHOXecCTBa.
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10.2. OToGpaxeHe MHOXECTB.

11. Teopusi BeposiTHOCTEN 12 4

11.1. TlpocTpaHCTBO 3nemeHTapHbIX cobblTui. Anrebpa cobbituin. OnpegenexHve
BEPOATHOCTUN. POPMYribl KOMOUHATOPUKU.

11.2. BeposiTHOCTb CyMMbl W MPOu3BeAeHUsi CODObITMIA. YCnoBHas BEPOSTHOCTb.
dopmynbl NONHOM BEPOATHOCTU 1 Baneca.

11.3. [loBTOpHble HesaBuCUMble ucnbiTaHUA. Popmynbl GepHynnn, nyaccowHa,
MyaBpa nannaca.

11.4. [uckpeTHble criydamHble BenuuuHbl. Pag n  yHKUMSA pacnpefeneHus.
MaTemaTnyeckoe oxugaHne un OUcCnepcus OUCKPETHOM  CryYanHON  BENUYUHLI.
BrvHomwmansHoe pacnpegeneHve.

11.5. HenpepbiBHbIE CryYalriHble BENUUYNHLL. PYHKUMA pacnpeneneHns, NnoTHOCTb
pacnpefeneHus, nx ceorcTea. MatemaTnyeckoe oxuaaHne n gucnepcust HernpepbiBHON
crnyyaniHoun Benu4mHbl. HopmansHoe n paBHOMepHoe pacnpeaerneHve.

12. MatemaTnyeckasa ctaTUCTUKaA 10 2

12.1. OCHOBHbIE MOHATUS MaTemMaTU4ecKonW CTaTUCTUKW. [uctorpamma. TodeuHble
OLIEHKN MapameTpoB pacnpefeneHvs cryyanHblX BenuuvH. Mopa, meguwaHa, pasmax
BblIGOPKM.

12.2. WHTepBanbHas oueHKa napaMeTpoB pacrnpefeneHus criyvyanHblX BervyuH.
[loBeputenbHbI UHTEPBAr, AOBEPUTENBHASA BEPOSITHOCTb, TOYHOCTb OLIEHKN.

12.3. T[lpoBepka CTaTUCTMYECKMUX [MNOTE3. YPOBEHb 3HAYMMOCTW, KpuTUyeckas
obnacTtb, CTaTUCTUYECKME KPUTEPUU.

12.4. TapHasa nuHeriHas perpeccus. KoaddpuumeHT koppensuum, ero CBOMCTBA,
npoBepKa 3Ha4YNMOCTMU.

WToro 32 8

4.3 CamocTositenbHaaA paboTa cTyAeHTa U nepeyvYeHb Yy4ebHO-mMeToaMYecKoro obecnevyeHusa AnA
camocTosiTeNlbHOW pa6oThbl 06y4alLWMXCA NO AUCUUNIIMHE

Bug CPC TpyooeMKocTb B
yacax

O | 30 | O30

1 cemecTp

Bbluncnenne onpepenuteneli pasnoxeHuem no ctpoke (ctonbuy). Pewenve cuctem| 12 26
nuHenHbIX anrebpanyeckux ypaBHeHu no dopmynam Kpamepa , metogom [aycca.
[encTtBusa ¢ maTpruamm.

BbINonHeHMe NUHEHbIX onepaunii Had BEKTOpaMu, pasfoXeHue BeKTopoB no Gasucy| 12 26
HaxoxpeHne AnuHbl (HOpMbI) BekTopa W OTpeska, HanpaBnsiloWmUX — KOCUHYCOB,
HOPMUPOBaHHOTO BEKTOPA.

HaxoxaeHne ckanspHOro, BEKTOPHOTO W CMELUAaHHOro MpPOW3BedeHUs BEKTOPOB,
MCMNonb30BaHWe reoMeTPUYECKOro CMbICra, yria Mexay Bektopamu. [poBepka ycroBuii
OPTOrOHanNbHOCTU, KOMNMTMHEAPHOCTM Y KOMMIaHapHOCTM.

HaxoxaeHvne paccTosHua mexgy Todkamu. [ocTpoeHue nuHuiA B nonspHom cucrteme| 12 26
koopauHaTt, npeobpa3oBaHue ypaBHEHWA W3 MOMSAPHOW B MNPSIMOYTOMbHYIO CUCTEMY
KoopauHar.

[MocTpoeHne npAMbIX, HaxoXAeHue YypaBHEHMs nNPsSMOM C  3adaHHbIM - YrTOBbIM
KO3a(pdULUMEHTOM, NPOXOAsLLEen 4vepe3 OBe TOYKW. HaxoxaeHue yrna Mexay npsambiMu,
paccTosAHNSA OT TOYKM A0 MPAMON.

[MocTpoeHne KkpuBbIX BTOporo nopsaka. [lpuBedeHue  ypaBHEHMW  KPUBBIX K
KaHOHW4YeCcKoMy BMAY.

HaxoxpaeHve obliero ypaBHEHWs MMAOCKOCTW, Yria Mexay MNNoCKOCTAMM, foBepka
YCNoBWI NaparnmnenbHOCTM U NepneHanKynapHOCTH. MNMocTpoeHne NNocKocTy.

KaHoHu4eckne ypaBHEHWs NpPAMON, MPOXOAsLEen 4Yepe3 [ABe [AaHHble TOYKUM B
npocTpaHcTBe. Yron Mexay [ABYMS  MNpsiMbIMM,  YCNOBUS  MapanfnenbHocTn U
nepneHanKynapHoCcTM. Yron mexagy NpsiMOi M NMOCKOCTbIO, YCNOBUS MapannensHOCTU U

nepneHanKynsipHOCTK.
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HaxoxgeHvne obnactu onpefgeneHunsi, NOCTPOeHNE rpadkoB OCHOBHbBIX 3N1EeMEeHTapHbIX
pyHKUMIA. HaxoxaeHne npegenos dyHKumn. ViccnegoBaHue oyHKUUM HA HEMPEPbIBHOCTb.

12 25

HaxoxaeHve npon3BoaHbIX PYHKLMM, YPaBHEHUI KacaTenbHON 1 HOpMmanu K rpaduky.
MpumeHeHve anddepeHumana QyHKUUM ANS NPUBAMKEHHbIX BblYMCHEHW. [prMeHeHue
npasuna Jlonutans.

HaxoxaeHvne HanbonbLInX U HAMMEHbLUMX 3HAYEHUIN PYHKLMM Ha OTpesKe, MHTepBanoB
Bo3pacTaHus (ybbiBaHWs), TOHEK SKCTPEMyMa, MHTEPBaroB BbIMYKNOCTU (BOTHYTOCTH), TOYEK
nepermba, acumnToT rpadmka GyHkumMmM. OO6wasi cxema wuccnegoBaHus yHKUMN 1
NnocTpoeHune eé rpacuka.

13 25

WToro

61 128

2 cemecTp

HaxoxgeHve 3HaveHun n obnactu onpeaeneHus MyHKUUN ABYX NEPEMEHHbIX.

HaxoxgeHve 4acTHbIX MPOM3BOAHBIX NEPBOrO M BbICLUMX MOPSAKoB, [1pou3BoaHON No
Hanpaenexuto, rpagueHta. lpuMeHeHne nonHoro AuddepeHumana K npUBNMKeHHbIM
BbIYVCIIEHUAM .

24 41

HaxoxgeHne HeonpedenéHHblX UHTerpanoB. BeluncneHne onpepeneHHbIX UHTerpanos
no dopmyne HebloToHa-llelbHnua. Haxoxgenne nnowagn durypel, obbema Tena
BpaLleHus.

MpnbnmxeHHble MeToabl UHTErPUPOBaHUS. BbluncrneHne 4BOMHOIO MHTErpana.

24 41

lMpeactaBneHve KOMMMEKCHbIX Yucen B anrebpanyeckon, TPUrOHOMETPUYECKOW U
nokasartenbHon dopme, npeobpas3oBaHWe M3 oAHOM opMbl B Apyrylo. [Oencteusa ¢
KOMMIEKCHbIMW Yncnamu. PelleHne ypaBHeHWN.

[ndepeHumpoBaHme OYHKLUN KOMMMEKCHOTO NepeMeEHHOro.

24 41

HaxoxgaeHne obLuero n YacTHoro pelueHuin auddepeHumanbHbIX YpaBHEHU NEPBOro U
BTOPOro nopsiaka pasnuyHbiX BUOOB.

25 41

WToro

97 164

3 cemecTp

PeweHne 3agay Ha knaccuyeckoe M reomeTpuyeckoe OnpefeneHne BepoSTHOCTU.
HaxoxpeHvne BeposiTHOCTM CyMMbl W MpOU3BeAeHUs CODObITUIA, MOMHOW BEPOSTHOCTU,
BEPOSTHOCTM FMMOTE3.

Mpumerenne dpopmyn BepHynnu, MNMyaccona, Myaspa-Jlannaca.

CocrtaBrneHve psiga U OYHKUMW pacrnpefeneHns OUCKPETHON CryvaiHOM BenuuyuHbl,
HaxoXxageHne MmateMaTu4ecKoro oxxmgaHma n oucnepcun.

HaxoxgeHne MaTemaTM4eckoro OXuaaHusi U OUCNepCUM HenpepbiBHOW CryvanHow
BEJIMYNHbI, BEPOATHOCTU nonagaHnda B 3a,EI,aHHbIl7I MnHTEepBarn. Vicnonb3oBaHue HOpManbHOro
pacnpefeneHusi.

50
68

HaxoxgeHne TOYeYHbIX M WHTEpPBarbHbIX OLEHOK MapamMeTpoB pacnpeneneHuns
CnyyarHbIX BENUYUH, MOAbl, MeANaHbl, pa3maxa BbIGOpKN.

[MpoBepka cTaTUCTUYECKMX TUMOTES.

HaxoxaeHve ypaBHEHWS MapHOW NMHENHOW perpeccuun, KoadduumeHTa Koppensauumu,
NnpoBepKa 3Ha4YNMOCTMU.

46 62

WToro

96 130

5 ®OHA OLEHOYHbIX CpeAcTB ANsl MPOBEAEHUSA NPOMEXYTOYHOW aTTecTauuu obyvarluxcs no

avcumnnuHe "MatemaTuka", CTPyKTYypMpoBaHHOE Mo pa3saenam (temam)

5.1 MacnopT choHAAa OLLlEHOYHbLIX CPeAcTB

HanmeHoBaHue CopepxaHue pasgena (Tembl) Kopn | 3HaHus, ymeHus,
pa3genos KOMMe | HaBbIKU U (UNHK)
AUCLIUMNIUHBI TeHUUn onbIT

DeATeNnbLHOCTH, H e
o6bxoaumbliepf
nadpopmuposB
AaHMACOOTBET

CTBywWenko

dopma TeKkyLiero

KOHTPOJS 3HaHWN,

YMEHUN, HaBbIKOB
n (unu) onbiTta
AeATeNnbLHOCTH,
HeobxoauMbIX

ans

¢opmMnpoBaHusa
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MNeTeHLUUN [COOTBETCTBYHOLIUX
KOoMNneTeHUun
TNuHenHan anre6pa |1.1. OnpegenuTtenu BToporo n TpetberoOK-1  [3nHams: Onpoc no
nopsiaka, Ux CBOMCTBA. (PyHAAMEHTANBHbIE KOHTPOSbHBIM
1.2. ®opmynbl Kpamepa ans peweHnsOMNK-1 OCHOBbI BbICLLIEMBoNpOCcaMm,
CUCTEMBl NIMHENHBbIX anrebpanyecknx MareMaTuky, pelueHne 3adav.
ypasHeHuii (CTAY). BKIi04an  anrebpy,
o reomeTpuio,
1.3. WccnepoBaHne cUCTEM FUMHEWHbIX o
o MaTeMaTUYeCKUi
ypaBHeHun, metop [aycca. aHanma, Teopuig
1.4. Matpuubl 1M onepauuv Hag HUAMW. BEpOSITHOCTEN "
O6paTHaﬂ MaTpuua. OCHOBbI
1.5. MaTtpuuHbIi MeTopg pelueHnst CITAY. MaTemaTu4eckomn
BektopHas anrebpa 2.1. [loHatne Bektopa. JIMHeNHble CTaTUCTUKMN. Onpoc no
onepaumMn Hag BekTopamu. JluHenHas OCHOBHblE KOHTPOMbHbLIM
3aBMCUMOCTb  BekTopoB. basuc Ha Npobnemsl, ¢ B A 3 Agonpocam,
NOCKOCTK n B npocTpaHcTBe. HHblecnpod €peluenne 3agau.
MpsiMoyronbHbIi  OekapToB  Gaswuc. CCUMOHanNbHOMWM
PasnoxeHue Bektopa no 6asucy. [invHa AeATenbHOCTbIO,
(Hopma) BeKTopa n oTpesKa, peluaemble
HanpasnswoLwue KOCMHYCHI, MaTeMaTU4ecKuMmn
HOPMUPOBAHHBIN BEKTOP. MeTogamm
2.2. CkanspHoe npounssegeHve
BEKTOPOB, €ro CBOMCTBA U OU3NYECKUI Ymemb:
CMbICI1. Yron mexay BEKTOpamu, Mcnonb3oBAT
yCINOBUE OPTOroHarbHOCTU BEKTOPOB. b
2.3. BekTopHoe npounssegeHve MaTemaTuyeckmue
BEKTOPOB, €ro CBOWCTBA W CMBbICH. 3HaHUs npu
Ycnosue KONnMHeapHOCTH ABYX M3ydyeHun  Opyrux
BEKTOPOB. ancunninnH
2.4. CmellaHHOe MpousBedeHne Tpex paclimpsATe  CBOU
BEKTOPOB, €70 FEOMETPUYECKUI CMBICT. MO3HAHNA.
Ycnosue KOMMNnaHapHoOCTH Tpex BEIABNATL C
BEKTOPOB. yuHocTb
AHanuTunyeckas 3.1. MNpsaAmas Ha nnockocTu. YpaBHeHue BO3HWUKatoWN XOnpoc no
reomeTpus NPAMOM C YrMOBbIM KO3MMULIMEHTOM. npog)eCCMOHanbeIXKOHTpOJ‘IbeIM
ObLyee ypaBHeHMe NpsAMON. Yron Mexay 22263(;2% Ysonpocam,
NpsiIMbIMK, YCINOBUSI MapannensHoCcTU U - |pelerve sagau.
nepneHaukynsipHocTu. PaccTtosiHne oT COOTBETCTBYIOLNM
TOUKM 710 MPSIMOM. MaTeMaTU4ecKuii
3.2. KpvBble BTOpOro nopsigka. dnnunc. aggggg,;,mmuﬁ ans
I'mnep60n?. Mapabona. [puBeneHue UX petLeHMs,
YPaBHEHWI KPUBbIX K KaHOHWYECKOMY|
BUAY. Bnademb:
3.3. T[lonapHble koopauHaTtbl. CBA3b NepPBUUHbBIMM
MeXay MONsSpHbIMU W [EKApTOBbIMU HaBLIKAMIN peLLeHNs]
KoOpAMHaTamu. MaTeMaTUYeCcKIX
3.4. MnockocTb " npsimas B 3a0ay, OCHOBHBIMM
npoctpaHcTBe.  OOwee  ypaBHeHue
nnockoctu. [ocTpoeHne  NNOCKOCTW. METOLaMN peLLeHIs
Yron Mexay nnockocTsimMu.  Touka safia4.  MeToaamu
nepeceyeHnst Tpex MOCKOCTEIA. MOJENMPOBaHNS.
PaccTtossHMe OT TOYKM [0 MIOCKOCTW. 06paboTkn  JaHHbLIX
KaHOHMYeckMe ypaBHEHUS MpsIMOV B \ans peLueHus

npoCTpaHCTBe. YpaBHeHUa npsiMon,
NPOXOAsLIEN Yepe3 OBe OaHHble TOYKU
Yron mexagy ABYMsi NMpsiMbIMW, YCMOBUSI
napannenbLHoCcTU "
nepneHanKynsipHOCTH. B3anmHoe
pacrnonioXXeHne npsiMbIX WU MIOCKOCTEN.
Yron wmexagy npaMon U NIIOCKOCTbHO,
ycnosusi napannenbHOCTH "
nepneHanKynsipHOCTH.

3.5. lMoBepxHOCTM BTOpOro nopsaka B

npocTpaHcTBe. LunuHgpuyeckme

NPUKNagHblX 3a4au.
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nosepxHoctn.  Annuncoung. Cdpepa.
OpaHononocTHoN rmnepbonona.
[iBynonocTtHon rmnepbonowna.
OnnunTtnyeckui  napabonova.  KoHyc.
MMnepbonunyeckuin napabonoua.

MaTeMaTU4YecKum a H
anusdyHKUuUMO
AHOMN

BBegeHue B4.1. O6Lwwme npeacTtaBneHnss o yHKUMM

oAHON nepemeHHoun. oHATMe yHKLUN
OLHOM MepemMeHHON un crnocobbl ee€
3a4aHus. Obnactb onpeaeneHus.
CnoxHas n  obpaTHas  pyHKUuW.
XapakTepucTtvkn noBeaeHus yHKUMK.
OCHOBHbIE 3MneMeHTapHble YHKLUN U
X rpagounku.

4.2. Teopus npenernos. Mpenen
yHKUMM Ha OeckoHeyHocTw. [pepgen
OYHKLMM B KOHeYHoMn TOUKe.
OpHocTOpoHHME npefdenbl. beckoHeuHo
mManole u  GeckoHeyHo  Gonblune
pyHKumn. CeorcTBa 6ECKOHEYHO MarbIX
yHKUMA U UX CBA3b C OECKOHEYHO
GonbLIMMU. OcHoBHble CBOWCTBA
npegenoB. HaxoxgeHve  npenenos.
MNepBbin 3amMeyvaTerbHbIn npegen.
BTopown 3ameyvartenbHbIn npegen.
OKBMBaNeHTHbIE PYHKLMN.

4.3. HenpepbiBHOCTb PYHKLMN.
OnpepenexHve MYyHKUUW, HeENpepbiBHON
B TOYke. ToOukM paspbiBa U UX
Knaccudukaums. HenpepbIBHOCTH
dyHkuMmM  Ha  oTpeske. CsoncTea
bYHKUWIA, HENPEPBLIBHBLIX HA OTPE3KE.

nepemMeHHoOMn
AuncbcdbepeHumanbHoe
ncumncneHve
dbyHKLMN oaHowm
nepemMeHHOM

5.1. MpoussogHas. MpoussogHas
dyHKUMMK, ee MeXaHU4YeCKnin "n
reomeTpuyeckui  cmbicn.  Tabnuua
NPOU3BOAHbIX. Mpasuna
\amddepeHLnpoBaHms. MponssogHas
CMNOXHON DyHKUNN. YpaBHeHue
KacaTtenbHOW W HoOpManu K rpaduky.
OudpcbepeHuman yHKUMK, ero
MeXaHN4eCKnin " reoMeTpudecKni
cmbicn. [pumeHeHue guddepeHumnana
\0J19 NPUOMKEHHBIX BBIYMCIIEHWN.

5.2. [pon3BoaHbIE BbICLLUMX NOPSIAKOB.
5.3. MNMpaswuno NlonuTtans.

5.4. TonHoe wuccrnegoBaHue MYHKUMN.
YcnoBuss 1 MHTepBanbl MOHOTOHHOCTM
PYyHKUMIA. TOUKkM aKCTpeMyma yHKLMK,
HeoOXoaMMOe U JO0CTaTouYHbIE YCroBUS
AKCTpeMyma. Haunbonbliee "
HanMeHbLLee 3Ha4eHune YHKLMK,
npuknagHele 3agayn. Bbeinyknocte wu
BOFHYTOCTb rpadwmka yHKUMKU. Toukn
nepervba. AcumnTOTHI rpaduka
dyHkumm. ObBLLan cxema uccrnegoBaHus
OYHKLMM 1 MOCTPOEHMS eé rpaduka.

Onpoc
KOHTPOSbHbIM
BOMpocam,
pelueHune 3agay.

no

DYHKUUN HECKONbKUX
nepeMeHHbIX

6.1. MNoHaTne yHKUMM ABYX
nepemeHHbIX, 06racTe onpeaeneHus.

6.2. [OuddepeHumansHoe uncHMCNeHne
YHKUMM [OBYX NepemeHHbIX. YacTHble)
Npon3BOAHbIE nepBsoro nopsiaka.
YacTHble NpPOn3BOAHbIE BbICLLMNX
nopsiakoB. [MonHein andddpepeHuman wu
ero npunoXeHue K NPUBNMKEHHbIM

Onpoc
KOHTPObHbLIM
BOMpocam,
pelueHune 3agay.

no

BbIYUCIIEHUSIM.  DKCTPEMYM  (PYHKLIMK

Onpoc
KOHTPOJIbHBIM
BOMpocam,
pelueHune 3agau.

no
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AByX nNepemMeHHbIX. ﬂpomssop,Haﬂ no
HanpaeleHUo, rpagueHT. KacatenbHas
NMOCKOCTb 1 HOpMalilb K MOBEPXHOCTU.

WUHTerpanbHoe
ucumcneHue

7.1. HeonpeaenénHbin WHTerpan.
Tabnuua n cBoncTBa HeonpeaeneHHbIX
MHTErpanos. OcHoBHble meToabl
MHTErpupoBaHns  PYHKUMK:  3aMeHa
nepeMeHHoW, no 4yactsM, [OpobHO-
paumoHanbHbIX (PYHKLNUIA.

7.2. OnpepenéHrHbiin nHTErpan.
OnpepneneHve, reoOMeTpUYECKUA CMbICH
N CBOWCTBa ONpeAerneHHoro MHrerpana.
BblyncneHue onpegerieHHoro
MHTErpana. MpunoxeHus
onpeaenéHHoro WHTErpana:
BblYMCIIEHME NNoWwagen nrockmux uryp,
o6bEMa Tena BpaLleHus.

7.3. HecobcTBeHHbIE UHTErpansi.

7.4. TpubnuXeHHOe WHTErpupoBaHue:
MeTon NPsIMOYrOfbHUKOB, TpaneLuuw,
CumncoHa.

7.5. [1BoiHOM nHTerpan. Onpegenexve u
cBouncTea OBOMHOroO MHTerpana.
BbluncrneHue. [eomeTpuyeckmne
NPUNOXEHUS.

KomnneKcHbIN
aHanus

8.1. KomnnekcHble uucna. dopmbl
3anMcu 1 nepesof U3 oAHOW OpMbl B
apyryto. [enctBnuss € KOMMSIEKCHbIMU
yncnamu. PelueHne ypaBHeEHWI.

8.2. Onpepenexve dyHKUMN
KOMMEKCHOro NepeMeHHoro.

8.3. [OuddepeHuupoBaHne  yHKLUN
KOMMEKCHOro nepemMeHHoro.
AHaNUTUYHOCTb U 0CObbIE TOYKM.

Onpoc
KOHTPOSbHbIM
BOMpocam,
pelueHune 3agay.

no

ypaBHeHusA

AnddepeHumnansbHbIe

9.1. [OudpdepeHumanbHble ypaBHEHUS
nepeoro nopsgka. O6wee u yvacTHoe
pelleHusi, 3ajaya Kowu. YpaBHEHUsI C
pasgensoLwmnuMmnca nepemMeHHbIMU.
OpHopoaHble  ypaBHeHUusl.  JIMHenHble
ypaBHeHUS, ypaBHeHusi bepHynnu.

9.2. OudpdepeHumancHble ypaBHEHUSA
BTOpOro nopsigka. O6wee M 4acTHoe
peLueHus, 3agava KoLuu.
OudpdepeHumanbHble ypaBHEHMS,
[jonyckawlme MNOoHWXeHWe nopsaka.
JTnHenHble OAHOPOAHbIE
\amddepeHumnanbHble ypaBHeHus
BTOPOro nopsigka C  MOCTOSIHHbIMU
KoappuumeHTamm. JIHenHble
HeogHopoaHble  auddepeHumnanbHble
YpaBHEHMS BTOPOro nopsigka c
NOCTOSAHHBIMK KO3 UUMEHTAMN 1
NpaBoR YacTbio cneyunanbHOro B1aa.
9.3. [OuddepeHumanbHble ypaBHEHMUS
BbICLUNX MOPSOKOB.

Onpoc
KOHTPOSbHbLIM
BOMpocam,
pelueHne 3agay.

no

10

PYHKLUMOHANbHbLIN
aHanus

10.1. 3nemeHTbl TEOpMM MHOXECTB.
3anMcb MHOXeCTBa, Mepa MIOCKOro
MHOXeCTBa.

10.2. OTObGpakeHne MHOXECTB.

11

Teopusa
BeposiTHOCTeN

11.1. TlpocTpaHCTBO  3nemeHTapHbIX
CcOoObITUN. Anrebpa COObITUN.
OnpepgeneHne BeposTHOCTU. PopMynbl
KOMOUHaTOPUKMN.

11.2. BeposaTHOCTL CYyMMBbI "

Onpoc
KOHTPOSbHbIM
BOMpocam,
pelueHune 3agay.

no

Onpoc
KOHTPOJIbHBIM
BOMpocam,
pelueHune 3agau.

no

Onpoc
KOHTPOJIbHBIM
BOMpocam,
peLueHune 3agau.

no
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npousBedeHnss  coObITMI.  YcnoBHas

BEPOSITHOCTb. dopmynbl MOMHOW
BeposiTHOCTU 1 baneca.

11.3. [MoBTOpHbIE He3aBMCUMblE
MCnbITaHNS. dopmynbl BepHynnu,
MyaccoHa, MyaBpa-Jlannaca.

11.4. IuckpeTHble cnyyainHble
BEMNUYMHBI. Pap n dyHKUMA
pacnpegenenus. MaTemaTnyeckoe

oXugaHne u Jucnepcus  AMCKPETHON
CnyYyanHoOW BennMYuHbl. BuUHOMManbHoe
pacnpegeneHue.

11.5. HenpepbiBHbIE cny4anHble
BenuuuHbl. PyHKUUS pacnpegeneHus,
NNOTHOCTb pacnpegenenus, nxX
cBoncTBa. Martematunyeckoe oxugaHue
M aucnepcus HenpepbIBHOW CryyanHon

BENNYUHBI. HopmanbHoe "
paBHOMEpHOE pacnpeieneHue.
12 MartemaTuueckas 121. OcHoBHble NMOHATUA Onpoc no
cTaTUCTUKA MaTeMaTuyeckomn CTaTUCTUKU. KOHTPOIbHbIM
"mcTtorpamma. ToyeyHble OL|eHKM BOMpocam,
napameTpoB pacnpegeneHus pelueHune 3agau.

cny4vamnHbix BenuuuH. Mopa, megmaHa,
pa3mMax BblOOPKMU.

12.2. MHTepBanbHas OLleHKal
napameTpoB pacnpegeneHunst
crny4anHblx BenuuuH. [doBepuTenbHbIN
MHTEpBan, JoBepuTenbHas
BEPOSITHOCTb, TOYHOCTb OLIEHKM.

12.3. Mposepka CTaTUCTUYECKNX
rmnotes. YpoBeHb 3HaYUMOCTH,
KpuTudeckaa obnactb, CTaTUCTUMYECKME
KpuTepumn.

12.4. TapHaa nuHenHas perpeccus.
KoadhpmumeHT Koppensauum, ero
CBOWICTBa, NMPOBEPKa 3HAYNUMOCTH.

5.2 TunoBble KOHTPONbHbIE 3a4aHMUA UNU UHbIE MaTepuansbl

5.2.1 OueHou4HbIe cpeacTBa Npu TeKyllen aTrecTauumn

TeKkywmn KOHTPOMb MO pasgenam aucumnnuHel «MatemaTtuka» OyfoeT 3akniovaTbCsl B Onpoce 00yyatoLwmxest
MO KOHTPOJIbHLIM BOMPOCaM 1 pelleHue 3agad. [py npoBeaeHun TeKyLero KOHTponsa obyyatwmmMes bygeT 3agaHo
ABa BOMpoca, Ha KOTOpble OHW [OIMKHbl AaTb OTBETbl, M 3adaHO 2 3agayn, KoTopble HeobXoaMMO peLuunTb.
Hanpumep: Bonpochbil:

1 cemecTtp

1.0npegenuTenu BTOPOro U TPETbLEro NOPSAKA, UX CBOWCTBA. BbluncneHne onpegenntenen pasnoxeHnem no
cTpoke (cTtonbéuy).

2.®opmynbl Kpamepa ans pelueHns cuctem NUHENHbIX anrebpanyeckmx ypaBHEHUA.

3.MccnenoBaHme cucTeM NUHENHbIX anrebpanyeckmx ypaBHeHui, metog Maycca.

4. DPyHKLMSA 0OHOM NEpPEMEHHON, cnocobbl 3afaHus, 0bnacTb onpeaeneHus, XxapakTepucTUKA NoOBeAEHNS.

CnoxHas dyHkumns. OCHOBHbIE aneMeHTapHble PYHKLUM 1 UX rpadouKu.

5.Mpenen dyHKUMK: Ha 6ECKOHEYHOCTH, B KOHEYHOW TOYKE, OAHOCTOPOHHWE Npeaensi.

2 cemecTp

1.HeonpepenéHHbin nHTerpan. MIHTerpupoBaHmne no 4actam. VIHTerpupoBaHne paumoHarnbHbIX yHKLWNA.

2.0npeaenéHHbI MHTErparn, ero CBOMCTBA U BbIYUCIIEHNE.

3.AnrebGpavdeckasi, TpUroHoOMeTpuyeckass M MokasatenbHasi (QOpPMbl KOMMMEKCHbIX 4ucen. [encteus c
KOMMMEKCHbIMY Yncnamu. PelueHne ypaBHEHUIA.

4. IncbhepeHumnanbHble ypaBHEHUs nepBoro nopsagka. Obuwee M 4vacTHoe pelleHusl, 3agada  Koww.
YpaBHeHUss ¢ pasgensiowmmMmucs nepemeHHoiMn. OgHopoAdHble ypaBHEHUS. JIMHeWHble ypaBHEHWs, ypaBHEHUS
BepHynnu.

5.0uddepeHumnancHble  ypaBHEHUs BToporo nopsigka. O6uwee u yacTHoe pellennsi, 3agada  Kowwwm.
OuncbdepeHumnanbHble ypaBHEHUs, AonycKaloLme NoHWKeHNe nopsiaka.
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3 cemecTp

1.MpocTpaHCTBO anemeHTapHbiX cobbitui. Anrebpa cobbitun. OnpepdeneHne BepoAaTHOCTU. Popmynbl
KOMOUHaTOPUKMU.

2.BeposaTHoCcTb cymMmMbl M NponsBeaeHns cobblTui. YcnoBHas BepoAaTHOCTb. POpMyIibl NONTHON BEPOSTHOCTU U
Baiteca.

3.MoBTOpHLIE HE3aBMCUMBbIE UCMbITaHuA. Popmynbl BepHynnu, MNMyaccona, Myaspa-Jlannaca.

4.[lnckpeTHble criyvaiHble BenuuuHbl. Pag n dyHkuus pacnpepenenus. MaTematudeckoe oxugaHve K
avcnepeusa AUCKPETHON CryvanHon BenuynHel. BuHommnansHoe pacnpegeneHue.

5.HenpepebiBHbIE CyYalriHble BeNNUYnHBLIL. PYHKLMA pacnpeneneHns, NnoTHOCTb pacnpeaeneHuns, nx CBOMCTBa.
MaTtemaTtuyeckoe oxvpgaHve 1 AUCNepcuss HenpepbiBHOW CryYyavHOW BenuyuHbl. HopmanbHoe u paBHOMepHoe
pacnpegeneHue.

3apauu:

1 cemecTp

1.PewmnTe cucteMy nuHenHbIX anrebpanyecknx ypaBHeHUn Tpemsa cnocobamu (Metogom Kpamepa, metogom
[aycca, meTogom obpaTHOM MaTpuLibl)

2.Hangute npegensl ApobHO-paunoHanbHOM yHKLMK.

3.[ina TpeyronbHuka ABC € ykazaHHbIMW BEPLUMHAMMW HANTW: YypaBHEHWE U AMWHY yKa3aHHOW CTOPOHbI, Yron,
nnowaab, ypaBHeHe BbICOTbl U MeauaHbl, ANVHY BbICOTbI, TOYKY NepecevyeHns meamaHbl U BbICOTbl, PacCTOSHME OT
BEPLUUHBLI 4O CTOPOHbI.

4.BbluncnnTe Npom3BoAHble, MCNOMb3ys NpaBuno AnddepeHUMpoBaHNSA CIOXHON (DYHKLUN.

5.3agaHbl BeplwuHbl nupamugbl. HanTu: obbem; nnowage yKasaHHOW rpaHWu, yron Mexay rpaHbilo u
NMOCKOCTbIO, YypaBHEHWE yKa3aHHOW NPSIMON , ypaBHEHWE NepneHanKynsapa K ykasaHHOWM rpaHu.

2 cemecTp

1.HavigmnTe onpegeneHHbI MHTerpar, UCnonb3ys OCHOBHbIE METOAbI MHTErpupoBaHus.

2.Hangute yacTHble NPon3BOAHbIE (PYHKLMKN ABYX NEPEMEHHbIX.

3.MccnepyiTe yHKUMIO OBYX NEPEMEHHbBIX HA SKCTPEMYM.

4.Pelunte ypaBHEHNS C KOMMIEKCHBIMWN KOPHAMMU.

5.Pewnte anddepeHumnansHbie ypaBHeHNs 1 nopsaka.

3 cemecTp

1.CoctaBbTe psaa pacnpefeneHus OWCKPETHOW CryYyalHOW BEenUYMHBI, HanguTe ee martemaTtumdeckoe
oXugaHue n aucnepcuio.

2.Hangnte nnoTtHocTb ((PyHKUMIO) pacnpefeneHust HenpepbiBHOW CryYyamHOW BENWYMHBbI, €€ YUCIOBble
XapaKTepUCTMKK, BEPOSTHOCTb NoMnagaHus B ykadaHHbIN MHTepBarn.

3.Havigute cpegHee 3HayeHue, AMCMNEPCUIO U cpedHee KBagpaTuyeckoe OTKIOHEHWe ANsi BbIGOPOK.

4.TTpoBepbTe yKa3aHHYI CTaTUCTUYECKYIO TMnoTesy.

5.Hangute ypaBHeHWe napHOM INWHENHOW perpeccuun, KoaMUUMEHT KOoppensumv, MpoBepUTb €ro
3HAYMMOCTb.

Kputepuu oueHMBaHMs TeKyLLEro KOHTPONs:

-85...100 6annoB — nNpv NpaBUbLHOM W NMOMIHOM OTBETE Ha ABa BOMPOCa U NpaBUIIbHOM U MOMHOM pPeLUeHnn
ABYX 3agavy;

- 75...84 GannoB — npu NpaBWIbHOM W MOSTHOM OTBETE Ha OOWH M3 BOMPOCOB, MPaBUIbHOM, HO HE MOSTHOM
OTBETE Ha OpPYrov M3 BOMPOCOB U MPaBUSILHOM M MOJSTHOM PELUEHMM OAHOWM 3adayu U YaCcTUYHOM PEeLUeHMU BTOPOWN
3agauu;

- 50...74 6annoB — Npu NpaBUNbLHOM W HEMOMHOM OTBETE Ha ABa BOMpoca UN NpaBuiibHOM U NOIHOMOTBETE
TONbKO Ha O4MH U3 BOMPOCOB M NPaBUIIbHOM W MOSIHOM peLLEHNN O4HOM 3a4auu;

- 25...49 6annoB — nNpu NpaBWSIbHOM W HEMOSIHOM OTBETE TOSIbKO Ha OAWH M3 BOMPOCOB U HE BEPHOM
peLleHnn HU O4HOW U3 3ajav;

- 0...24 6annoB — npu OTCYTCTBUMN OTBETOB WM NPaBUSIbHLIX OTBETOB HA BOMPOCHI U HE PELUEHHbIE 3aauu.

KonnyecTtBo 6annos 0...64 65...74 75...84 85...100
LLikana oueHuBaHus HEYL ya XOP oTn

5.2.2 OueHo4Hble cpeacTBa NpU NPOMEXYTOYHOM aTTecTauum
dopmamMm NPOMEXYTOUHOM aTTecTaumm ABnsaTCa ak3ameH (1, 3 cemecTtp) 1 3a4eT (1 cemecTp), B npouecce
KOTOpbIX onpeaensTca chopMnpoBaHHOCTb 0603HaYeHHbIX B paboyelt nporpaMme KoMneTeHumn. IHCTpyMeHToM
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n3MepeHns COpMMPOBAHHOCTY KOMMETEHUUA SBMSETCS pelleHne oO0yyalolMMCs MOCTaBMEHHbIX Nepen HUM
YyeTblpex 3agay. Hanpumep:

1 cemecTp

1.PewmnTb cucTeMy fNIMHENHbIX YPaBHEHWIA.

2.Hantn npegensl.

3.HanTn npoussogHbIe.

4.TlocTponTb OYHKLMIO.

5.Hantn akcTpemMyMbl OyHKLMN.

2 cemecTp

1.BbINONHUTL AENCTBUS C KOMMMEKCHBIMW YCnamu.

2.MepeBecTy KOMMIMEKCHbIE YnCcna 13 O4HON (PopMbI B OPYTyIO.

3.PelunTb ypaBHEHUSA C KOMMEKCHBIMWN KOPHAMM.

4.PewuTtb anddepeHumansHble ypaBHeHns 1 nopagka.

5.Pewntb anddepeHumansHble ypaBHeHUS 2 nopsaka.

3 cemecTp

1.PelueHve 3aay Ha KNnaccuyeckoe 1 reoMmeTpuyeckoe onpeaeneHne BEpOSTHOCTH.

2.HaxoxgaeHve BeposSTHOCTN CyMMbl U NPOU3BEAEHUSA COOLITUIA, NOMHOW BEPOSTHOCTU, BEPOSTHOCTU TMNOTES.

3.Mpumerenne dpopmyn BepHynnu, MNyaccoHa, Myaspa-Jlannaca.

4.CocTaBneHne psga W yHKUMM pacnpefeneHus OWCKPETHOW CrydalHOW BEMUYMHBI, HaxXoXAeHune
MaTeMaTUYeCKoro OXXmaaHusa 1 QUcnepcun.

5.HaxoxgeHvne ypaBHEHMsS MapHOW fWHENHOW perpeccun, KoadduumeHTa Koppensuuu, npoBepka
3HaYMMOCTH.

Kputepumn oueHnBaHus:

- 85... 100 6annos — npu NpaBUIIbHOM pPEeLLUEHUN YeTblpex 3agau;

-75...84 6annoB — NpaBurbHOM 1 MOSIHOM PELUEHUUN TPEX 3aJay;

- 50...74 6annoB — Npu NpaBUIbHOM 1 MOMHOM peLleHnn ABYX 3a4ay;

- 25...49 6annoB — npv NpaBUNLHOM 1 MOTHOM peLleHUn oaHon u3 3agay;- 0...24 6annoB — Npu OTCYTCTBUU
OTBETOB WY NPaBUIbHbIX OTBETOB.

KonuyecTtso 6annos 0...64 65...74 75...84 85...100
LLikana oueHnBaHus He 3a4TeHo 3a4TeHo 3a4TeHo 3a4TeHo
HEY[O Y[ XOP oThn

5.2.3 MeToanyeckue matepuansbl, onpeaensiowme npoueaypbl oLleHMBaHUA
3HaHWM, YMEHNW, HaBbIKOB U (MNK) onbiTa AEATENbLHOCTU, XapaKkTepusylLwue 3Ttanbl hopMupoBaHuA
KOMMneTeHLnn

Mpy npoBeAeHNM TeKyLLLero KOHTPONA B KOHLUE 3aHATUA oby4yatoLimecs youparoT Bce NMUYHbIE BELW C y4ebHOoW
mebenu, gocTalT nMCToK ynctonm Bymarn u pydky. Ha nuctke 6ymarn 3anuceiBatotcs @amunusa, N, OtyecTso,
HOMep rpynnbl U gata npoBedeHus onpoca. [lanee npenogaBaTenb 3ajaeT ABa BOMpoca M ABe 3a4auduv, KoTopble
MOryT ObITb, KaK 3anncaHbl Ha nucTke Bymaru, Tak n HeT. B Teuenne 20 mnHyT obyyarolumecs 4OMKHbI A4aTb OTBETHI
Ha 3aJaHHble BOMPOCH! U pewwmnTb 3a4a4yun, Npn 3TOM UCMOoNb30BaTh MobY0 NeYaTHy U PYKOMMUCHYIO NPOAYKUMIO, a
Takke nobble TexHMYeckne cpeacTBa He gonyckaeTcs. 1o MCTeYeHWM yka3aHHOro BPEMEHU NUCTbl C OTBETammu
cAalTcs npenogasaTtenio Ha nNpoBepKy. PesynbTaTbl OLEHVMBaHUS OTBETOB Ha BOMPOCHI AOBOASATCA A0 CBEAEHUS
obyyatoLmxcs He nos3aHee Tpex y4ebHbIx AHEeW nocne gaTbl NpoBeAeHNs onpoca.

Ecnn obyvatowmiica Bocrnonb3oBanca NnoboN neyaTtHOW WM PYKOMUCHOW MPOAYKUMEN, a Takke niobbimu
TEXHUYECKMMM CPeaCcTBaMu, TO ero OTBEThbI HAa BONPOCHI HE NPUHMMAalOTCS 1 eMy BbicTaBnseTcst 0 6annos.

Mpu npoBeaeHMN NPOMEXYTOYHON aTTecTauun (3K3ameH), B MOMEHT 3k3amMeHa oby4yatowwmecs ybupatoT Bce
NNYHbIE Belm ¢ yd4ebHon mebenn, OOCTalT NMCTOK ymcTon Gymarm u pydky. Ha nuctke Gymarn 3anucbiBaroTca
damunusa, Umsa, OTyecTBO, HOMEp FPynNnbl U Aata npoBeAeHus onpoca. CTyaeHT 6epet 6unet. B TedeHne 90 MuHyT
obyyvaromecs OOMKHbI pewwmnTb 3adayn, nNpyv 3TOM MUCMOMb30BaTh MOy NeyaTHY U PYKOMUCHYK MPOAYKUMIO, a
Takke nobble TexHUYeckMe cpefacTBa He gonyckaetcs. Mo uctedeHUn ykazaHHOrO BPEMEHWU NUCTbI C OTBETaMMU

coatoTcs npenoaasaTento Ha NPOBEPKY.
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lMpn npoBedeHWM MPOMEXYTOYHOW aTTecTauun (3a4eT), Ha MOCnegHem MPaKTUYECKOM 3aHSATUM B KOHLe
3aHATUA obydarolmecs youpaloT Bce NnyHble Bewy ¢ y4ebHon mebenn, gocTaoT NMMCTOK YucTon Bymarm n pyyky. Ha
nnctke Bymaru 3anuceiBaotca Pamunusa, Wma, OTtyecTBO, HOMEp rpynnbl U Aata npoBedeHus onpoca. [danee
npenogasaTtenb 3adaeT o4Hy 3agady, KoTopble MOryT ObiTb, Kak 3anvcaHbl Ha NUcTke Gymaru, Tak n HeT. B TeveHne
30 MuHYT obGyvarowmecss OOMKHbI pewnTb 3agadvy, nNpu 3TOM UCMNONb3oBaTb MOOYI0 NeyaTHylo U PYKOMUCHYIO
NpoAyKUMIO, a Takxe nobble TeXHNYeckue cpeacTsa He gonyckaetcs. 1o ncrevyeHnm ykasaHHOro BpeMeHu NncTbl ©
oTBeTaMM caalTcs npenojasaTento Ha NPOBEPKY.

Ecnn obyuatowniica Bocrnons3osancsa Nobon neyaTtHoW WM PyKOMUCHOM NPOAYKUMERN, a Takke nobbiMu
TEXHUYECKUMN cpeacTBamm, TO ero OTBEThbl Ha BOMPOCHI HE NPUHUMAIOTCA U eMy BbicTaBnseTca 0 6annos.

6 lMNepeyeHb OCHOBHOW W AOMNONHUTENbLHOM Y4YeOHOM nuTepaTypbl, HEOOXOAMMOW ANsi OCBOEHUA
aucumnnuHbl "MatemaTuka”

6.1 OcHoBHas nuTepaTtypa

1. Wwnayes, B. C. Bbicwasa maTtemaTuka : yyebHoe nocobue ansa Bysos / B. C. lUunaveB. — 8-e u3g,,
nepepab. n gon. — Mocksa : N3patensctBo KOpanT, 2019. — 447 c. — (bakanaBsp u cneumanuct). — ISBN 978-5-
534-12319-7. — TekcT : anekTpoHHbIn // OBC KOpanT [canTt]. — URL: https://biblio-online.ru/bcode/447322

2. MaTtematuka [OnekTpoHHbIN pecypc] 4. 1 : yuebHoe nocobue onsi ctygeHToB cneumansHoctn 130400.65
«lopHoe peno», cneumanusauymm 130401.65 «[MoasemHas paspaboTka nnactoBbix mMecTopoxaeHun”, 130403.65
«OTkpbITEle TOpHble paboTbly, 130404.65 «Mapkwengepckoe peno», 130406.65 «O6oraiieHne nonesHbix
uckonaembix» Bcex popm obyuerus / coct.: B. M. Bonkos, W. A. EpmakoBa, B. A. ForonuH; ®Ire0Y BIMO «Kysbac.
roc. TexH. YH-T wuMm. T. @. T[opbadveBa», Kadp. wmarematmkm . - KemepoBo, 2013. - 151 c.
http://library.kuzstu.ru/meto.php?n=91109&type=utchposob:common

3. Bbeknemuwes, [. B. Kypc aHanuTnyeckon reoMeTpum n nuHernHon anrebpbl. — CankT-MeTepbypr : JlaHb,
2017. — 448 c. — Pexxum goctyna: http://e.lanbook.com/book/91080. — 3arn. ¢ akpaHa. (10.04.2017)

6.2 lononHuTenbHasa nutepaTypa

1. OaHko, MN.E. Beicluas matemaTtuka B ynpaxHeHusx 1 3agadax. B 2 u. Y. 1.: yyuebHoe nocobue ans Bys3os /
M.E. HaHko, A.l'. Mono., T.A. KoxesHukoBa, C.IN. daHko. — 7-e uaa., ucnp. — M.: OO0 «N3patenbctBO OHUKCY;
000 «UN3patenbcTBO «Mup 1 O6pasoBaHue», 2009. — 368 c.

2. OaHko, MN.E. Bbicluas matemaTtuka B ynpaxHeHusx 1 3agadax. B 2 u. Y. 2.: yyebHoe nocobue ans Bys3os /
M.E. HaHko, A.l'. Monoe, T.A. KoxesHukoBa, C.IN. daHko. — 7-e uaa., ucnp. — M.: OO0 «N3patenbctBO OHUKCY;
000 «UN3patenbctBO «Mup 1 O6pasoBaHuey, 2009. — 448 c.

3. KasynuHa, 'A. MaTtemaTtunka: anemMeHTbl Teopmn OYHKLMIA KOMMNIIEKCHOrO nepemMeHHoro : yyebHoe nocobue
[ona By3oB] / T. A. KasynuHa, . A. Jlununa, 1. B. MunumHa; TOY BMO "Kysbac. roc. TexH. yH-T". — Kemeposo, 2003. —
104 c. http://library.kuzstu.ru/meto.php?n=90175&type=utchposob:common

4. OemupoBuy, B. I. YucneHHble meToabl aHanwmsa. [NpubnuxeHune yHKUMA, auddepeHumansHble |
WHTErpanbHble ypaBHeHUs [QneKTpoHHEIN pecypc): yuebHoe nocobue ans By3os / B. M. Jemngosny, N. A. MapoH, 3.
3. Wyeanoea; nog pen. b. M. OemupgoBuuya. - 5-e u3g., crep. - Cadkr- lMetepbypr: JlanHb, 2010. - 400 c.
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=537

5.  [Jaxko MN.E. Beicluasg matemaTtuka B ynpakHeHusx n 3agadax: yyebHoe nocobve ans By3oB. B 2-x vacTsx.
Yactb 1./ T.E. OaHko u gp. - 6-e nsa. — M.: 000 «M3gat. «OHUKC »»; OO0 Usgat. Munp «ObpasoBanHne», 2007. —
304 c.

6. [Hanko MN.E. Bbicluas maTemaTuka B ynpaxHeHUsAX 1 3agadax: yyebHoe nocobue ans By3oB. B 2-x yacTsx.
Yactb 1./ MN.E. daHko n gp. - 6-e u3g. — M.: OO0 «M3gat. «OHUKC»»; OO0 Uzpat. Mup «Ob6pa3soBaHue», 2007. —
416 c.

7. C6opHuK 3agay no matematuke anst BTy3oB. B 4-x vactax. Y. 1. JluHenHas anrebpa u OCHOBbI
MaTeMaTU4Yeckoro aHanusa: y4ebHoe nocobue ans BTy3os / B.A. bonros, B.I. Jemuaosudy, A.B. EdovmoB 1 ap.: nog
o6w. pea. A.B. Edpemoa un B.I1. lemuaosuya. — 3-e usa. ucnpaen. / PenpnHtHoe BocnpousseaeHne naganns 1993
r.— M.: AnbsiHc, 2014. — 480 c.

8.  COOpHUK nHaMBMAyanbHbIX 3aAaHU N0 MaTemMaTuKe A1 TEXHUYECKMX BbICLUMX Y4ebHbIX 3aBeaeHun. Yactb
1. AHanutnyeckas reomeTpus. lMpegenbl M pagbl. PyHKUMM M Npou3BoAHble. JIMHENHas M BekTopHasa anrebpa.
WHTerpmupoBaHue. Teopus nons: y4ebHoe nocobuve / nog pea. B.6. MuHocuesa, E.A. Mywkaps. — 2-e u3g., ucnp. —
CIM6.: NaHb, 2013. — 608 c.

9.  COOpHWK nHAMBMAYaNbHbIX 3a4aHniA N0 MaTeMaTuKe Anst TEXHUYECKMX BbICLLIMX y4ebHbIX 3aBeaeHunin. YacTb
2. [OudpdbepeHumanbHble ypaBHeHUs. YpaBHEHWs MaTemaTuyeckon usmkn. 3agaun ontummsauun. Teopus
BEPOATHOCTEN N MaTeMaTMyecKkas ctatuctuka: yuebHoe nocobue / nog pea. B.b. MuHocuesa, E.A. lMNMywkaps. — 2-e
n3g., ncnp. — Cro6.: Jlans, 2013. — 320 c.

10. 'mypmaH, B.E. PykoBoACTBO K pelueHuto 3aaay no Teopuv BEPOATHOCTEN U MATEMaTUYECKON CTaTUCTUKE:
yuyebHoe nocobve / B.E. T'mypmaH. — 11-e usg., nepepab. n gon. — M.: KOpant; N[ KOpant, 2011. — 404 c.
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https://biblio-online.ru/bcode/447322
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=537

11. 'mypmaH, B.E. Teopus BeposATHOCTEN N MaTemMaTMyeckasa cTaTucTvka: yuebHoe nocobue gnsi 6akanaspos /
B.E. I'mypmaH. — 12-e nsg. — M.: Opawr; V[ KOpait, 2012. — 479 c.

12.  lWwunayves, B.C. Kypc Bbiclien matemaTuku: yd4ebHmk ans sysos /B.C. Wunaves. — 4-e un3g., ucnp. — M.:
OHuke, 2009 — 608 c.

13. Mbiwkue, A. [. Jlekumm no Bbicwen matematuke. — CaHkT-lNeTepbypr : NaHb, 2009. — 688 c. — Pexum
aocTtyna: http://e.lanbook.com/book/281.

14. [oronuH, B. A. C6opHuK 3agaHuii no matematuke [TekcT] : ydebHoe nocobue Ans CTyAEHTOB TEXHUYECKUX U
9KOHOMMYECKUX HamnpasBneHun, uadydarowmx aucuunnuHbl "MaTtematuka”, "Bbiclwias maTtemartuka", "MartemaTuka
(o6wmn kypc)", "MaTemaTtnyeckuin aHanus", "Teopusi BEepoSITHOCTEN 1 MaTemaTtuyeckasa ctatuctuka" / B. A. Foronu,
N. A. Epmackosa ; B. A. ToronuH, U. A. Epmakosa ; PrBOY BO "Kysbac. roc. TexH. yH-T um. T. ®. Nopbayesa", Kad.
matemaTtvkn. — Kemeposo : Kys[TY, 2018. - 127 c¢. - ISBN 9785906969934. - URL:
http://library.kuzstu.ru/meto.php?n=91700&type=utchposob:common

15. loronuH, B. A. Matematunyeckuin aHanus [TekcTt] : y4yebHoe nocobue AnA CTyAEHTOB TEXHUYECKMX M
9KOHOMWYECKUX HanpaBneHur, u3dydarlmx gucumnnuHel «Matematuka» n «MaTtematudeckmn aHanus» / B. A.
loronuH, U. A. EpmakoBa ; B. A. ToronuH, N. A. EpmakoBa ; ®rbOY BO «Kysbac. roc. TexH. yH-T um. T. O.
lopbadveBa», Kad. matemaTtnkn. — Kemeposo : MagatenbctBo KyalTY, 2016. — 114 c. — ISBN 9785906888198. —
URL: http:/library.kuzstu.ru/meto.php?n=91479&type=utchposob:common.

6.3 MeToauueckas nutepaTtypa

1. Marematuka: Teopus YHKUMIA KOMMMEKCHOrO MEePEMEHHOro [ONEKTPOHHLIA pecypc]: mMeToanyeckune
MaTepuanbl Ans CTYOEHTOB TEXHUYECKMX U SKOHOMUYECKUX HarpaBneHun MoaroToBKW, M3ydarowuxX AUCLUUMMMHBI
"MaTemaTuka", "Bbiclias maTemaTuka", "MaTemaTtuka (o6wmn kypc)', Bcex dopm obydenus / A. B. Oarvnesa ;
®IrbOY BO "Kysbac. roc. TexH. yH-T um. T. ®. lopbayesa", Kad. matematmkn. — Kemeposo, 2018. - 53c. - [locTynHa
anekTpoHHasa Bepcus: http://library.kuzstu.ru/meto.php?n=9417

2. MaTtematuka: nuHenHast anrebpa [OneKkTpoHHbIN pecypc]: meTogudeckue martepuanbl ANs CTYAEHTOB
TEXHUYECKUX U IKOHOMMYECKMX HampaBneHur, usydawlmx avcumnnuHel "MaTtemaTuka", "Bbicluas maTemartumka',
"MaTemaTuka (0bwuii kypc)" Bcex oopm obydeHusi / E. B. Mpelic, E. A. Bonkosa ; ®I'BOY BO "Kysbac. roc. TexH. yH-
T um. T. ®. Topbauesa", Kad. marematukn. — KemepoBo, 40c. 2018 [ocTynHa 9neKkTpoHHasi Bepcus:
http://library.kuzstu.ru/meto.php?n=9227

3. Matematuka. Paabl [OneKTpoHHBIV pecypc]: MeToandeckme matepuansl Ansg obyvarolwmxca HanpaBrieHun
bakanaspuata n Bcex cneumnanbHocTen Bcex dopm obydeHus / I. A. KasyHuHa [n gp.] ; ®rBOY BO "Kysbac. roc.
TexH. YH-T um. T. ®. [opbadyesa", Kad. matematumkn. — 2018. - 20c. - [ocTynHa 3nekTpoOHHas Bepcus:
http://library.kuzstu.ru/meto.php?n=9161

4. Matematuka: auddepeHumanbHble ypaBHEHUSA [ONEKTPOHHBIN pecypc]: MeToguyeckue matepuansl Ons
obyvatowmxca HanpaBneHu 6akanaBpuarta U BCex crneumanbHocTen Bcex popm obyueHus / B. M. Bonkos, E. A.
BonkoBa ; ®I'BOY BO "Kys6ac. roc. TexH. yH-T um. T. ®. Mopbauesa"”, Kadp. matematukun. — Kemeposo, 2018. - 17c. -
JocTynHa anekTpoHHas Bepcust: http://library.kuzstu.ru/meto.php?n=9153

5. MaTemaTtuka: uWHTerpanbHoe wcuyucneHne [ONEeKTPOHHbIM pecypcl: meToouyeckue martepuansl Ang
obyyarowmxca HanpasneHn 6akanaepuaTa 1 Bcex cneuunanbHocTen Bcex popm obyyeHmns / E. A. Hukonaesa, E. B.
Mpewc, E. B. lNytoBa ; #IrBOY BO "Kysbac. roc. TexH. yH-T um. T. ®. l'opbauesa", Kad. matematukn. — Kemeposo,
2018. - 88c. - focTtynHa anekTpoHHasa Bepcus: http://library.kuzstu.ru/meto.php?n=9152

6. MaTematuka. BekTopHas anrebpa [OneKkTpoHHbIA pecypc]: MeToamnyeckne matepuarnsl Ans obyyarLmxcs
HanpasneHun 6akanaBpuaTta 1 Bcex crneuumansHocTen Bcex ¢opm obydenusi / E. H. MpubaHos; PrEOY BO "Kysbac.
roc. TexH. YH-T um. T. ®. [opbayeBa"- Kemeposo, 2018. - 12c. - [ocTynHa aneKkTpoHHas Bepcus:
http://library.kuzstu.ru/meto.php?n=9155

7. Matematuka. BektopHasa anrebpa [OnekTpoHHbIM pecypc]: MeTognyeckne martepuanbsl Ans obyyarLmxcs
HanpaBneHu 6akanaeBpuarta n Bcex cneumanbHocTeln Bcex popm obyyvernus / E. H. M'pnbanos; ®rb0Y BO "Kysbac.
roc. TexH. YH-T um. T. ®. [opbayeBa"- Kemeposo, 2018. - 12c. - [octynHa 9neKkTpoHHas BepPCUS:
http://library.kuzstu.ru/meto.php?n=9155

8. MaTtematuka. MatemaTuyeckasi cTaTucTuka [ONEKTPOHHLIA pecypcl: MeToaumdeckne MaTepuwanbsl Ansi
obyvatowmxca HanpaBneHu GakanaepuaTa M Bcex creumanbHocTen Bcex gopm obydenns / . A Epmakosa ;
®IrBOY BO "Kysbac. roc. TexH. yH-T um. T. ®. lopbayesa", Kad. matematukn. — Kemeposo: Kysl'TY, 2018. — 27 c. —
Pexum pgoctyna: http://library.kuzstu.ru/meto.php?n=9156

9. Matematuka. AuddepeHunanbHoe ncuncreHne [ONeKTPoHHbIM Pecypc]: MeToamdeckme matepuansl Ansi
obyyarowmxca HanpaeneHun GakanaepuaTa u Bcex cneumanbHocTen Bcex dopm oby4denns / B. A.loronuH; ®Ire0Y
BO "Kysbac. roc. TexH. yH-T um. T. ®. lopbauesa", Kad. matematukm. — Kemeposo: Kyal'TY,2018. — 15 c. — Pexum
poctyna: http://library.kuzstu.ru/meto.php?n=9154

10.MatemaTuka: PyHKUUN HECKONbKUX MepeMeHHbIX [ONeKTPOHHbLIN pecypc]: MeToamyeckue martepuansl Ans
00yyvaLWmnXCA TEXHUYECKMX N SKOHOMWUYECKUX HamnpaBneHuir, nayyarowmx auncuunnuHbl "MatemaTtuka", "Bbiclias
maTtemaTuka", "Matematuka (obwuin kypc)', "MaTemaTnyeckuin aHanms" Bcex dopm obyyenusi / A. B. Odsrunesa, U.
C. KysHeuoB ; ®I'60OY BO "Kysbac. roc. TexH. yH-T uM. T. ®. NopbayeBa", Kadh. matemaTtnku. — Kemeposo, 2018. -
25c. JocTtynHa anekTpoHHas Bepcus: http://library.kuzstu.ru/meto.php?n=9228
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7 MNMepeyeHb pecypcoB MHHOPMaALNOHHO-TENTEKOMMYHUKaUUOHHON ceTn «MHTepHeT»

OdmumaneHbeivi canT Kysbacckoro rocyaapcTBEHHOrO TEXHUYECKOro yHusepcuteta umenn T. ®. Nopbavesa.

Pexwum goctyna: www.kuzstu.ru.
OdwmumaneHbin cant dunmana Kysl'TY B r. benoso http://belovokyzgty.ru

8 MeTogunyeckue ykazaHus ons o6y4aroLmUXCcA No 0oCBOeHUI0 gucuunnuibl "MaTtemaTtuka”

OcHoBHol y4ebHoln paboTol obydaroLlerocs sBnseTcs camocTosiTenbHas paboTa B TeyeHue BCEro cpoka
o6y4eHus. HaunHatb u3dyyeHvme AUCLMMNUHBI HEOBXOAMMO C O3HaKOMMEHUS C 3HAHWUAMW, YMEHUSMU, HaBbIKaMun ©
(vnn) onbiTa AeaTensLHOCTW, NpMOBpeTaeMbiMK B NpoLecce UsydeHns AucumnnuHel (moayns). Janee Heobxoanmo
npopaboTaTe KOHCNEKTbl MeKuui K, B cry4yae HeobXxoAMMOCTH, paccMOTpeTb OTAeflbHble BOMPOChl MO
npeanoXeHHbIM UCTOYHMKaM NuTepaTtypbl. Bce HesicHbIe BONpoChk! MO ANCLMMNNHE 0BYYaloLLMACa MOXET paspeLunTb
Ha KOHCynbTauusax, NPOBOAMMbIX MO pacnucaHuto. MapannensHo crnegyeTt NPUCTYNUTL K BbINOSHEHWIO NPaKTUYECKMX
paboT. Mpn NOAroToBKE K NPAKTUYECKUM 3aHATUAM CTYAEHT M3ydaeT TeopeTUYecKkun matepuan B COOTBETCTBUM C
NeKUMsMMU N METOANYECKUMW YKa3aHWAMWU K MPaKTUYECKUM 3aHATMSM M B obss3aTenbHOM MOpsiAke BbINOMHSET
AomaluHne 3aganus. lNepen NpoMexyTO4YHOM aTTecTauven obydaroLmnincs OOSMKEH COMOCTaBUTb NPUOOpPETEHHbIe
3HaHWS, YMEHUs, HaBbIKN W (MK) OMbIT AEATENbHOCTU C 3asiBMEHHbIMW U, B criydae HeobxoaMmocTw, elle pas
U3y4nTb NMMTEPaTypHblE UCTOYHWKN 1 (M) 0BpaTUTLCA K MpenogasaTternto 3a KOHCYNbTauusamMu.

9 MepeyeHb MHHPOPMALIMOHHBbIX TEXHONOIMI, UCNONb3yeMbIX NPU OCYyLleCTBNIEHUU o6pa3oBaTenbHOro
npouecca no pAaucuunnuHe "MaTtemaTuka", BKNOYaA nepevyeHb MNporpamMMHOro obGecneyeHuss U
MHGOPMaLMOHHbIX CNPaBOYHbIX CUCTEM

Ons N3y4eHna oucumniinibl MOXeT UCNOoJ1Ib30BaTbCA creaytouiee nporpaMmmHoe obecneveHne:

1. ESET Remote Administrator 6
2. Libre Office
3. Mozilla Firefox

10 OnucaHue  MaTepuanbHO-TEXHMYECKOM  6a3bl, Heob6xoAMMOW ANA  OCYLIECTBNEHUSA
o6pasoBaTenLHOro npouecca no gucuunnuvHe "MatemaTuka"

[ns ocywecTtBneHus obpasoBaTensHOro npowecca no gaHHon aucumnnude B counuane Kysl'TY B r. benoso
umeeTcH cnepyrolas MaTepuanbHO-TeXHnYeckas 6asa:

- yyebHas ayguTtopumsa Ne 306 ans npoBedeHWUs 3aHATUA NEKLMOHHOro Tuna, 3aHSATUA CEMMHApPCKOro Tuna,
rpynnoBbIX U WHAMBUAYaNbHbIX KOHCYMbTaLWN, TEKyLLero KOHTPOMS M NMPOMEXYTOYHOW aTTecTauuu, ocHalleHHas
MynbTUMeAnHbIM 06opyaoBaHuem: [lMepeHocHonm HoyTOyk Lenovo B590 15.6 provma akpaH, 2,2 [Tu TaktoBas
yacToTa, 4 6 O3Y, 512 M6 BuaeonamsTb. MNpoektop Beng MS 612st, makcumansHoe paspelueHne 1024x768;

- Hay4yHO-TexHudeckass OubnuoTeka; komnbtoTepHbIi knacc Ne 207 pgna camoctoATenbHow paboTbl
oby4alLWwmxcs, OCHaLEHHbIE KOMMbIOTEPHON TEXHWKOW C MoaknmioveHnem K cetn «WHTepHeT» u gocTynom B
3MEeKTPOHHYI0 MHOPMaLMOHHO-06pasoBaTenbHyto cpedy dunuana.

11 UHble cBeaeHus u (unu) matepuanbl
Mpn ocyulectBneHnn o6pas3oBaTenbHOrO npouecca MNpPUMEHATCS crneaywowune obpasoBaTenbHble

TEXHONOINn:
- TpagnunMoHHaaA ¢ UCnofib3oBaHNEM COBPEMEHHbIX TEXHUYECKNX CpeacTB.
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