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[IpumepHoit paboueit nporpammel Bocnutanus (IIpunsro pemennem ®YMO CIIO
38.00.00 Oxonomuka u ymnpasienue [Iportokos ot 15.08.2023 Ne 5).

CocraBuTreib: . Cnupuna H.I'.
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1. IACHOPT PABOYEM ITPOI'PAMMBI JUCIIUTIJINHBI
C0O0.01.03 «MaTemMaTHKA»

1.1. Ob6sacTh NPUMEHEHHUS IPOTPAMMBI
Pabouas mporpamma aucuuruimabel COO.01.03 «Matemarukay SBJISIETCS 4acThIO MPO-
rpaMMbl OAroToBKu cnenuanuctos cpeanero 3seHa (IIIICC3) B coorBerctBun ¢ ®I'OC CIIO
1o cnenuanbHocT 38.02.01 DxoHOMHUKA ¥ OyXTaJITEPCKUHA y4eT (II0 OTpacisam).

1.2. Mecto qucuumiannsl B ctpykrype OII CIIO
Hucmmmmaa COO.01.03 «Maremaruka» sBIsSeTCS 00S3aTCIBbHON  TUCHHUILUIHHOMN
npenMeTHo# o0nactu «Maremaruka u uHpopmatuka» OI'OC cpeanero odiero odpazoBaHus u
0a30Boi TUCHUILUIMHON 0011eoOpa3oBaTenbHoil moarotoBku CIIO u peanusyercs B | u Bo |l
ceMecTpax MpH CPOKEe IMOJYYCHUS CPEIHEro MpodeccroHanbHOro obpasoBanus 2 roga u 10
MECSIIIEB.

1.3. Henu u 3aga4y JUCHUIJIMHBI, IVIAHUPYEMbIe Pe3yabTaThl OCBOCHHS THCIIUINIUHBI:

Conepxkanrie  mporpamMmbl  00mIeoOpa3oBaTeIbHON  AUCIUIUIMHBL  «MaTtemaTukay
Copep:xaHue mporpaMMmbl 0011e00pa3oBaTeNbHON AUCHUIUIMHBL «MaTemMaThKay) HalmpaBJIEHO Ha
JOCTIKEHHE Pe3yJIbTaTOB €€ M3ydeHus B cooTBeTcTBUH ¢ Tpeboanusimu GI'OC COO ¢ yuetom
npodeccuonanbHoil HampasieHHocTh OI'OC CIIO. [lpuopuTeTHbIMH HeJIAMH OOyudeHUs
MaTeMaThKe Ha 0a30BOM YpOBHE SIBIISFOTCS:

- (dopmupoBaHWE ICHTPAIBHBIX MATEMATHYSCKUX TOHATHH (YUCIIO, BEJIUYMHA,
reoMeTpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTh, (yHKIHUS), 0OECINEeUYNBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOT0 00pa30oBaHMs 00yqaroIIuXCsl;

- o/iBeJieHNe OOy4aroNINXCsl Ha TOCTYITHOM Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKH U OKpYXKaIoOLIEro Mupa, MOHMMaHHE MaTeMaTHKU KaK 4acTh OOIIed KyJbTyphbl
YeJI0BEYECTBA;

- pa3BUTHE HHTEJUJICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH o0Oydarommuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHM, KpUTUYHOCTH MBILUICHUS, HHTEpeca
K U3Y4YCHHIO MAaTeMAaTUKH;

- (dopmupoBanue (HYHKIMOHAIBHOM  MaTEeMAaTUYECKOM  IpPaMOTHOCTH:  YMEHHS
pacrno3HaBaTh MaTeMAaTUYECKHE ACTEKThl B PEAIbHBIX )KU3HEHHBIX CUTYAlUsIX U MPH U3yYCHHUU
JOPYTUX AUCLUMUILUINH, MPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (popmynupoBaTh UX Ha
S3pIKE MAaTeMaTUKU U CO3JaBaThb MaTeMaTHYeCKWe MOJETH, TMPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUil ammapar s pelIeHus MPAaKTHUKO-OPUEHTUPOBAHHBIX 3ajad, 3ajad
npodeccuoHaNbHOM e TENbHOCTH, UHTEPIPETUPOBATH U OI[CHUBATDH MOJIy4€HHBIE PE3YyIbTaThI.



HJIaHI/IpyeMBIe pe3yJabTaThbl 0CBOCHUA TUCHUIIJIMHDBI:

Ilnanupyemble pe3yJibTaThl 0CBOCHHUS M CIUTINHBI

Oommue

JAMcuunJIMHapHbIE

OK-01. Botoupams cnocodwl peutenusn 3a0au npogheccuonaibHoll 0esameabHOCHU RPUMEHUMETbHO K
PAa3IUYHBIM KOHMEKCHAaM

JIn4HOCTHBIE Pe3yIbTATHI:

- TOTOBHOCTh K TpPYAy, OCO3HAHUE IEHHOCTH Ma-
CTEpPCTBA, TPYOIIO0UE;
- TOTOBHOCTh K aKTUBHOW JEATEIILHOCTH TEXHOJIO-
TMYECKOW M COLMAJbHOW HAaINpPaBJIEHHOCTH, CIIO-
COOHOCTh WHUIIMMPOBATh, IJIAHUPOBATH U CaAMO-
CTOSITEJIHO BBITIOJHATH TaKYIO JICATEIIbHOCTD;
- MHTEpPEC K pas3audHbIM chepaM npodecCHOHab-
HOMU JIeATEILHOCTH

MeTtanpeaMeTHbIE pe3yJIbTAThI:
- caMOCTOSTEIbHO (HOPMYJIUPOBATh M aAKTYyaJIU3U-
poBaTh MpoOJieMy, paccMaTpUBaTh €€ BCECTOPOH-
HE;
- yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK UM OC-
HOBaHMsI JIJISl CpaBHEHUs, Kiaccuuramuu u 0000-
ICHHS,;
- OMPENENSITh METN IeITEIbHOCTH, 3a7aBaTh Imapa-
METPbI U KPUTEPUH UX JOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTH W TNPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;
- BHOCUTbH KOPPEKTUBHI B IESITEIHHOCTH, OLIEHUBATH
COOTBETCTBHE PE3YNIbTATOB IIENSAM, OI[EHUBATH PHC-
KH TIOCIIEICTBUH JEATEIbHOCTH;
- pPa3BHBATh KPEATHBHOE MBIIIICHUE TIPH PEIIeHUN
JKU3HEHHBIX MTPo0IIeM
- BJIaJIeTh HABBIKAMH YI€OHO-MCCIIEIOBATENbCKON 1
MIPOEKTHON JEATENbHOCTH, HABBHIKAMH Pa3peIeHUs
po0em;
- BBISBIISITh MPUYUHHO-CIIEICTBEHHBIE CBS3H WU aK-
TyaTu3WpOBaTh 3a/ady, BBIABUTATH THIOTE3y ee
pelieHusi, HaXOOUTh apryMEHTHI I JOKa3aTelb-
CTBa CBOMX YTBEP)KICHHI, 3a]aBaTh MapaMeTphsl U
KPUTEPUU PEIICHUS;
- aHaNM3UPOBATH IONYYEHHBICE B XOJE pPEIICHUS
3ala4il Pe3yibTaThl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HO-
BBIX YCIIOBHSIX;
- YMETh MEepPEeHOCUTh 3HAHHS B MTO3HABATEIHHYIO U
MIPaKTUIECKYIO 00JIACTH KU3HEACATEIbHOCTH,
- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX TMPEJI-
METHBIX 00JacTei;
- BBIJIBUTATh HOBBIEC WIEH, MpeIaraTh OPUTUHAIb-
HBIE MTOIXOBI ¥ PEIICHUS;
U CIOCOOHOCTh UX HCIONB30BAHUS B MTO3HABATENb-
HOH U cOLMaIbHON MPAKTHUKE

- BJAJICHHE METOAaMH JI0Ka3aTeNbCTB, aITOpUT-
MaMH peIIeHHs 3ajad; yMeHue (OopMyIUpOBaTh
OIpe/IeNICHNsI, aKCHOMBI M TEOPEMBI, TPUMEHSTh
uX, MPOBOJAMTH JOKA3aTeNbHbIE PACCYKICHHUS B
XOJIe pelIeHus 3a/ay;

- YMEHHUE ONepUpOBaTh MOHSATHIMHU: CTEIIEHb YHC-
na, jorapudmM 4ucia; yMeHHE BBIMOIHATh BHIYUC-
JIeHWue 3Ha4YeHWH W MpeoOpa3oBaHMs BHIPAKEHUH
CO CTeIlEeHSIMH H JIorapudMamMu, npeodpa3oBaHMs
JIPOOHO-PAITMOHANILHBIX BRIPAKEHU;

- YyMEHHE ONepHpOBaTh MOHATHAMH: Pal[MOHAIb-
HBIC, UPpAIMOHATBHBIC, [T0KAa3aTelIbHbIC, CTEIeH-
HBIE, JIOTapu()MUYECKHE, TPUTOHOMETPHUCCKUE
YpaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE OIepUpoOBaTh TMOHATHUAMHU: (QYHKIIUS,
HeNpepbIBHAS (DYHKIUS, MPOU3BOJHAS, TIEPBOOO-
pasHasi, onpe/ieNIeHHbI WHTErpall; yMeHUe Haxo-
JITH TIPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIUH, HC-
MOJIB3Ys CIIPABOYHBIE MAaTEPUAIIbI; HCCIIEIOBATh B
npocTedmmx ciydasix (yHKIMH Ha MOHOTOH-
HOCTb, HAxXOAUTh HaWOONbLIME M HAUMEHbIINE
3HA4YeHMs (GYHKIMH; CTPOUTH TIpauKd MHOIO-
YWIEHOB C MCIIOJb30BAHUEM allllapaTa MaTeMaTH-
YECKOT0 aHajM3a; IPUMEHATh IPOU3BOAHYIO IIPU
pELIeHNH 3a/a4 Ha JABMXKEHUE; PEIlaTh IPAKTUKO-
OPHEHTUPOBAHHBIE 3aJadyd Ha HauOoJbIINE U
HaVMEHbIINE 3HAYEHUs, Ha HAXOXKICHUE IyTH,
CKOPOCTH U YCKOPEHHUS;

- YMEHHE OIEPUPOBATh HOHITHAMH: PALlOHAIIb-
Has (YHKIOWS, MMOKa3aTenbHas (yHKIIHS, CTEIeH-
Has GyHKOWsA, norapudmudeckas (yHKIHS, TPH-
TOHOMETpHUYecKre (YHKITNHN, 0OpaTHBIE (PYHKIINN;
YMEHHE CTPOUTH TpaduKd M3yUeHHBIX (YHKITHH,
UCIIOJIb30BaTh I'pauKU NPU U3YUECHUH IPOLIECCOB
Y 3aBUCHMOCTEH, IIPY PEIICHUM 3a1ad U3 APYTUX
y4eOHBIX IPEIMETOB U 3a/1a4 U3 PeaIbHON JKU3HU;
BbIp@XaTh (OpPMyJaMH 3aBHUCUMOCTH MEXIY Be-
JTMYUHAMUY;

- YMEHHUE pellaTh TEKCTOBbIC 3a/laud PasHbIX THU-
1oB (B TOM YHCJI€ HA TPOLIEHTHI, JOIX U YaCTH, Ha
JBIDKEHHE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT,
HAJIOTH, 33/1a4d U3 00JacTH YNpaBJICHUS JTUYHBI-
MH M CeMEHHBIMH (MHAHCAMU); COCTABJIATH BBI-
PaKeHMs, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI
MO YCJIOBHIO 3aJaud, HCCIEAOBaTh IMONy4YEHHOE
pellieHne W OLIEHUBATh IPaBIONOAOOHOCTH pe-
3yJIbTAaTOB;

- yMEHHE ONEepHpPOBaTh MOHATHUAMHU: CpeIHee
apupmernyeckoe, MeauaHa, HauOoibpliee |
HauMeHbIllee 3HAuYeHHs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJOHEHHWE YHCIO0BOro Habopa;




yYMEHHUE H3BJICKaTh, HHTEPIPETHPOBATH HHQOP-
MalWio, TPENCTaBICHHYI0 B TaOnuuax, Ha Oua-
rpammax, rpadukax, OTpaXkalollyl0 CBOMCTBa pe-
ANbHBIX TPOLECCOB M SIBICHUW; MPENCTaBIATDH
MHGOPMAIMIO ¢ TIOMOIIBI0 TaONHIl M TUarpamu;
UCCTIEIOBATh CTaTUCTHYECKUE JaHHbIE, B TOM
YHciIe ¢ MPUMEHEHUEM TpadUuecKuX METOJOB M
9JIEKTPOHHBIX CPEJICTB;

- YMEHUE ONEPUPOBATh IMOHATUSAMHU: CIIy4ANHBINA
OIBIT U CIy4aliHOE COOBITHE, BEPOSITHOCTH CITy-
YaifHOTO COOBITHSI; YMEHHE BBIUUCISATH BEPOST-
HOCTh C UCTIOJNB30BaHUEM TpaUIecKuX METO/0B;
OPUMEHATh (OPMYNBI CIIOXKEHUS W YMHOXCHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThl U GopMY-
JIBI TIPH PEIICHUH 33/1a4; OIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU
BEIMYMHAMH;, YMEHHE MPHUBOAUTH MPUMEPHI MPO-
SIBJICHUS] 3aKOHA OOJNBIINX YHCEN B MPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHHSIX;

- YMEHHE OIlepUpOBaTh MOHSATHIMH: TOUKA, TIPs-
Masi, IUIOCKOCTb, TPOCTPAHCTBO, JBYIPaHHbIH
yrol, CKpENIMBAIOIIMECS IpsMBble, Iapallelb-
HOCTb H TIEPIIEHIUKYISPHOCTh MPSMBIX H IIJIOCKO-
CTeH, Yroll MEXIy NPSIMBIMH, YrOll MEXIY Tpsi-
MOH U IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE
MEXAY MNPSIMBIMHM, DPACCTOSIHHE MEXIY IUIOCKO-
CTSIMH; YMEHHE HCIIOIb30BaTh IPU PELICHUU 3a-
Jla4 U3y4eHHbIe (AaKThl U TEOPEMBI IUIAHUMETPUY;
YMEHHE OIICHUBATh Pa3Mepbl OOBEKTOB OKpYyKa-
IOIIEro MUPa;

- YMEHHE OIEePUPOBATH HMOHSITHAMHU: MHOTOIDaH-
HHUK, CEYEHHE MHOI'OIpaHHMKaA, KyO, mapasere-
nunesn, Npu3Ma, NupaMmuaa, (Gurypa M IoBepx-
HOCThb BpallleHus, IMIMHIP, KOHYC, 1map, cdepa,
ceueHHss (DUTyphl BpallleHUs, IJIOCKOCTh, Kacaro-
mascs chepsl, MIIMHAPA, KOHYCa, IUIOM@AAb I0-
BEPXHOCTU MHUPAMUIbL, IPU3MBbI, KOHYCA, IUIHH-
Ipa, Tiomaas cepsl, 00beM Kyda, IpsSMOYTOIIb-
HOTO Napa’julesenuIiesia, TUpaMHuIbl, PU3MBI, IH-
JUHIpA, KOHYCAa, Iapa; yMEeHHe n300pakaTb MHO-
TOrpaHHUKU W TIOBEPXHOCTH BPAILICHUS, UX cede-
HHUSl OT PYKH, C MOMOUIBIO YEPTEKHBIX HHCTPY-
MEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHUE PacIo-
3HaBaTh CHMMETPHIO B NPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NpaBUIbHbIE MHOTOTPAaHHUKHY;

- YMEHHUE OIEepPHUPOBaTh MOHITHUAMU: ABMKCHUE B
IPOCTPAHCTBE, MOAOOHBIE (GUTYypHl B HPOCTPaH-
CTBE; HCIOJIb30BaTh OTHOLIEHHE IUIOManeil mo-
BEPXHOCTEH W OOBEMOB MOMOOHBIX (QUTYp TIpU
pelleHNH 3a/1aY;

- YMEHHUE BBIUUCIISATH TEOMETPHUECKHE BEIUIHHEI
(nnmuHa, yronj, miomaab, o0beM, IUIOLIANb IIO-
BEPXHOCTH), HCIOJb3Yysl M3YUYEHHbIE (OPMYIIBI H
METO/IBL;

- YMEHHE OIEPUPOBATH MOHITUAMU: MPIMOYTOIb-
Hasi CHUCTeMa KOOpPAMHAT, KOOPIMHATHI TOYKH,




BEKTODP, KOOPAUHATBI BEKTOPA, CKAISPHOE IIPOU3-
BEJICHUE, YTOJI MEXKIY BEKTOpaMU, CYMMa BEKTO-
POB, IPOU3BECHUE BEKTOpPA HA YMUCIIO; HAXOAUTh
C TIOMOLIBIO HM3y4YEeHHBIX (OPMYNT KOOPIMHATHI
CEpPEMHBl OTPE3Ka, PACCTOSHHUE MEXAY IBYyMs
TOYKaMU;

- yMeHHE BBIOMpATh MOJAXOSINUN H3y4YEHHBIH
METOJ JJIs PELIEeHUs 3a/1auy, paclio3HaBaTh MaTe-
MaTH4yeckue QPakTbl U MaTeMaTHu4ecKue MOJEIN B
NPUPOAHBIX W OOIECTBEHHBIX SBJICHHUSX, B HC-
KyCCTBE€; yMEHMUE INPUBOAMTH NPUMEPHI MaTeMa-
THYECKUX OTKPBITUI POCCUICKON U MUPOBOH Ma-
TEMAaTUYECKON HAYKH.

1.4. O0mas TPy10eMKOCTh TUCIHIJIMHBI

Y4yeOHas nHarpyska (Bcero) 340 yacos, B TOM 4YuCIIE:

- o0s13aTeNbHAS ayIMTOPHAs ydeOHas Harpy3ka oOy4aromierocs - 332 Jaca,
- KOHCYJIbTAllUM — 2 4aca;

- IPOMEXYTOYHAas aTTecTanus — 6 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0béM TUCHHMIUINHBI U BU/bI Y4eOHOH padoThl

Buja y4eOHbIX 3aHATHIA

O0béM yacoB

cemecTp Hroro
1 2
YueOHasi HATpy3Ka (Bcero) 134 206 340
O06si3aTeIbHAS AyINTOPHAs HArpPy3Ka (Bcero), B TOM YHcIe: 134 200 334
- JIGKIIUHU 66 88 154
- IPAKTUYECKUE 3AHITHUS 68 110 178
CamocrosiTeTbHasi pagoTa - - -
KouncyabTanuu - 2 2
dopMa NPOMEKYTOUHOI aTTECTANMHU MO AUCHUILIHHE
- depeHITUPOBAaHHBIN 3a4eT + + +
-3K3aMeH 6 6




2.2. TemaTnueckuii muan u cogep:xxkanue gucuunanusl C0O0.01.03 MaremaTuka

HaumeHnoBanue pa3jesioB U TeM Coaeprxanue yueOHOro Mmarepuasa, jadoparopabie 1 npakTu-| Oo0bem dopmupyemble
yecKHe 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4aromuxcs 4acos KOMIIeTeHI[UH
1 cemecTp
Pa3nen 1 IloBropenue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI
Tema 1.1. Coneprxanue y4eOHOro Marepuasa 2 OK-01

Iesab u 3a1a4u MaTeMaTHKHU NPH ocBoeHuH |Llers 1 3a1a4n MaTeMaTHKU TIPH OCBOCHUM CHEIMAIbHOCTH. ba3zo-

ClienuaJbHOCTH. BbIC 3HAHUA U YMCHHUSA 110 MAaTCMATUKE B HpO(beCCI/IOHaJ'II)HOI‘/’I U B

MHo:KecTBa M JIOTHKA HOBCe)IHeBHOﬁ ACATCIBHOCTH. MHO)KCCTBO, orncpanuu HaJl MHOXKC-

CTBaMHM, nuarpammsel Ounepa-Benna. Mcnonb3oBaHue TEOPETHKO-
MHOXXCCTBCHHOT'O armapara Ijid OIMUCaHusA pC€aJIbHBIX IMPOUECCOB U
SBJICHUH B TPO(ECCHOHATIBHON AEATEIIBHOCTH, IIPH PEIICHUH 3a/1a4
U3 JPYTUX JUCLUIUIMH.

IIpakTH4eckoe 3aHATHE. 2
MmuosxecTBa. Onepanuu ¢ MHOkecTBamMu. Ornepanvu ¢ MHOXe-
cTBaMH. Perienne nmpukiIaHbIX 3a1a4

Tema 1.2. ConeprxaHue y4eOHOro MaTepuaja 2 OK-01
Yucaa v BLIYHCTIEHUS Harypansublie u 1ensie unciaa. [Ipu3Haku JeIMMOCTH LEJIBbIX YH-
cen. Panmonanehbie ynciaa. OOBIKHOBEHHBIE U JACCATHYHBIC APOOH,
MPOIICHTHI, OCCKOHEUYHBIE IEepUOANYECKUe Ipolu. Apudmernde-
CKHE OIlepallii C palMOHAIBHBIMUA YHCIaMH, TpeoOpa3oBaHUs
YHCJIOBBIX BhIpaKeHUM. [[elicTBUTENbHBIE UKcia. PalimoHanbHbeIEe U
UppalMOHAJIbHBIC YKCia. ApuMETHYECKUEe Onepanu ¢ JIeHCTBU-
TENbHBIMU 4uCHaMU. [IpuOnumkEHHBIE BBIYMCICHUS, MPaBUIIA)
OKpYIJIEHUS], TPUKUIKA U OLIEHKA PE3YJIbTaTa BBIUNCIECHUN.
TpakTHYecKoe 3aHsATHE. 2
JeiicTBUsT HaJ MOJOKUTEIbHBIMU W OTPULIATENIbHBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU M ACCATUYHBIMU ApoOsMu. J[eHcTBUS co crere-
HSMU, GOPMYIIBI COKPAIIEHHOTO YMHOKEHHUSI.




Tema 1.3.
ToxknecTBa U TOKIeCTBEHHbIE MPe0dpa3o-
BaHUsl YpaBHEHNsI, HEPABEHCTBA U UX CH-
CTEMbI

Conepxxanue y4eOHOro Marepuasa

ToxxmecTBa M TOXJIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KO-
peHb ypaBHeHHUs. HepaBeHCTBO, pellieHrue HepaBeHCTBAa. MeToa uH-
TepBaJIoB. Perienue 1ensix u ApoOHO-pallMOHAIBHBIX YPaBHEHUN U
HepaBeHCTB. [IprMeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/a4 M 3aJa4 U3 pa3JInyHbIX oOnacTedl HaAyKu U
peasibHON kM3HU. CHCTEMBl U COBOKYINHOCTH PpPalMOHAJIbHBIX
ypaBHeHUM 1 HepaBeHCTB. CHCTEeMBbI TUHEHHBIX ypaBHEeHMM. Pere-
HUE€ MPUKIATHBIX 3a7]a4 ¢ MOMOUIBIO CUCTEMBI JIMHEWHBIX ypaBHE-
HUM

IIpakTH4eckoe 3aHATHE.
Pemenne nuHEWHBIX, KBaJAPaTHBIX, IPOOHO-IMHENHBIX ypaBHEHUN
Y HEPaBEHCTB.

OK-01

Tema 1.4.
IIpoueHTHBIE BLIYHUCIEHUS B IIPogeccuo-
HAJbHBIX 3aJa4ax

Conep:xaHue y4eOHOro MmaTepuaJja

[Tpumenenue apoOeit U MPOLEHTOB AJS peUIeHHs MPUKIaIHBIX 3a-
Ja4 U3 Pa3IMYHBIX OTpaciiel 3HaHUM U peanbHOU >ku3HU. [Ipubiu-
KEHHbIE BBIUMCIICHUS, MPaBUa OKPYTJICHUS, MPUKUIKA U OICHKA
pe3ynbTaTa BhIYUCICHUN. Pa3Hble crnocoObl BBIYMCIEHUS MPOICH-
ToB. [IpolieHTHBIE BBIUMCICHHUS B MPO(ECCHOHATBHBIX 3a/avax.
[IpumeHneHue ypaBHEHHI M HEPABEHCTB K PEHICHUIO MaTeMaTHue-
CKUX 3a/lay U 3aJla4y U3 pa3jN4HbIX oOjacTeld HAyKH U peaibHOM
YKU3HH.

IIpakTH4yeckoe 3ansATHE.

[IpocThbie mpoLeHTHI, pa3Hbie CrOcO0bl WX BbIyKcaeHHs. Cl0XHbBIE
POLEHTHI. Mcronp30BaHne NPOLIEHTHBIX BBIYMCICHUHN IIPU CBEZE-
HUU OyXTajaTepcKoro oryera. PemieHus cucreM TUHEHHBIX ypaBHe-
HUM.

OK-01

Tema 1.5.
IMocenoBaTeIbHOCTH M MPOTPECCHHU

Conepxanue y4eOHOro Marepuasa
[TocnenoBarensHOCTH, CHOCOOBI 3aJaHUs TOCIEIOBATEIILHOCTEH.
MOHOTOHHBIE TIOCTEN0BATENHHOCTH. ApupMeTHdYecKas U reoMeT-

PUYICCKasA NPOrpeCcCHUu. beckoneuno y6BIBaIOH_Ia}I TCOMETPUUICCKAA

OK-01
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nporpeccusi. CymMMa OECKOHEYHO YOBIBAIOMIEH T'€OMETPHUYECKOM
nporpeccud. DopMyisia CIO0KHBIX HIPOLEHTOB. lcrons3oBaHue
mporpeccuu 4jisd pellCHrA pCajbHbIX 3aJa4 IMMPHUKIaJHOTO XapaKTe-

pa

IIpakTHYeckoe 3aHATHE.
Omnpenenenre YuCIOBOM MOCIE0BATENLHOCTH U CIIOCOOBI €€ 3a/1a-
Husl. CBOMCTBA YMCIIOBBIX MTOCIEA0BATEIHLHOCTEH.

Tema 1.6.
DyHKIUHN U TPadUKH

Coneprxxanue y4eOHOro Marepuasa
OyHK1Ms, cnocooOs! 3aaanus GyHkuuu. I'paduk pynkuuu. Bianm-
HO oOpatHbie QyHKIMHA. OONMacTh ONPEACICHUs] U MHOYKECTBO 3Ha-
yeHui!t ¢ynkunu. Hymu ¢ynkumu. IIpomexyTku 3HaKOMOCTOSH-
cTBa. UETHbBIE 1 HEYETHBIE PYHKUINN

IIpakTuyeckoe 3aHsATHE.

[TocTpoenue rpadukoB PyHKIHI, 3aJaHHBIX PA3TMYHBIMU CTIOCO-
O6amu. Ilpumepsl: rpadukn JTUHEHHBIX, KBAJIPaTHYHBIX, TPOOHO-
nuHenHbIX Qyaknuii. KonTpoasHas paboTa mo pasaery.

OK-01

Pazpea 2. Crenen

U ¥ KopHH. CTeneHHasi, MOKa3aTeJbHasA U Jorapupmuyeckasi QyHKIUA

Tema 2.1.
Apupmernyecknii KOpeHb N—0H CTeNeHU

Conep:xxanue ydueOHOro MmaTepuaJja
ApudMeTnuecKnii KOpEeHb HATypallbHOW cTerneHu. JlelcTBus ¢
apuMeTUYEeCKUMU KOPHSIMH N—OM CTETICHHU.

2

IIpakTH4yeckoe 3aHATHE.
Briuncnenue KopHs n-oi CTENEHU U3 JeHCTBUTEILHOTO YHCIIA.

OK-01

Tema 2.2.
Crenenu. Ctangapraas popma 3anucu
JEHCTBUTEJIBLHOT0 YHCJIA

Coaepikanue yueOHOro MaTepuajia

Crenens ¢ nenbiM nokaszareneMm. CtanaapTHast popma 3anucH Jiei-
CTBHUTEJBHOTO uncia. Mcnonp3oBaHue noaxo et (opMbl 3aUCH
NEWCTBUTENBHBIX YUCENl Ul PpeIIeHUs MPAaKTUYeCKUX 3ajad u
npezcTaBieHus AaHHbIX. CTeneHb ¢ palMoOHAIbHBIM MOKa3aTeIeM.

CpoiictBa crenenu. IIpeoOpa3oBaHue BBIpaKEHHH, COJEpKAIIUX

OK-01
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CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCJICM.

IIpakTHYecKoe 3aHATHE.

Brruncienue 3Ha4eHUN BBIPAXKEHUH, COACPKALIUX CTEIIEHU C 1e-
JbIM M palMOHANIBHBIM NokazarensMmu. IIpeoOpazoBanue BbIpa-
YKEHUI C HCIOJIb30BAaHWEM CBOMCTB CTENeHei. 3amuch 4yucen B
cTaHzapTHOU ¢opme. Pemenue 3agayd, TpeOyromux npeacTaBie-
HUS JaHHBIX B CTaHAApTHOU (opme.

Tema 2.3. Coneprxxanue y4eOHOro Marepuasa OK-01
CrenenHass GQyHKIus CrenerHast QyHKIIUS ¢ HATYpaJbHBIM W IENBIM TOKa3aTenem. Eé
cBoiicTBa u rpaduk. CoiicTBa 1 rpaduK KOpHS N-0if cTeneHu
IIpakTHYeckoe 3aHATHE.
Hcnonb3oBaHue CBOMCTB cTeneHHONW (GYHKIUU TMpPH PEIICHUU
YpaBHEHUH U HEPABEHCTB
Tema 2.4. ConeprxaHue y4eOHOro MaTepuaja OK-01
HppauuonajabHble ypaBHeHUs] H HepaBeH- |VppanuoHalbHble ypaBHEHUS U HEPABEHCTBA
CTBa IIpakTuyeckoe 3aHATHE.
Pemenune uppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
Tema 2.5. ConeprxaHue y4eOHOro MaTepuaja OK-01
IIpumeHeHnmne cBOMCTB cTeneHHON (pyHkumu |icrionb30BaHne CBOWCTB CTEMEHHON (YHKIUU TpU PELIeHUN
ypaBHEHUI U HEPABEHCTB
IIpakTH4yeckoe 3aHATHE.
[TonsiTne creneHu ¢ JOOBIM pallMOHANIBHBIM MoOKa3zareneMm. (Cre-
neHHble (QYHKIIMH, UX CBOWCTBA U rpaduKu
Tema 2.6. Conepxanue y4eOHOro Marepuasa OK-01

IokasarenbHast GyHKUMSA, ee CBOMCTBA

[TokazaTtenbHast QpyHKuHMs, €€ cBOiicTBA U rpaduk

IIpakTH4eckoe 3aHATHE.

CreneHp ¢ NpOU3BOJIHBIM JECHCTBUTENBHBIM NOKa3aTeneM. Ompe-
JieJICHUe TMoKa3aTenbHOW (yHKIMH, ee cBoWcTBa M rpaduk. 3Ha-
KOMCTBO C NPUMEHEHHEM I0Ka3aTeNbHONW (YHKLIHHU B Mpodeccruo-

HaJIbHOH IeSATENbHOCTH
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Tema 2.7.
[loka3aTebHbIe ypAaBHEHNS U HEPABEHCTBA

Conepxxanue y4eOHOro MaTepuasa
[Toka3arenbHble ypaBHEHUs U HEPABEHCTBA

IIpakTH4eckoe 3aHATHE.
Pemenue nokazarenbHbIX YpaBHEHUN U HEPABEHCTB

OK-01

Tema 2.8. Coneprxxanue y4eOHOro Marepuasa OK-01
IpumMenenune cBOiicTB MOKa3aTeJbHOW |PerieHne mokasaTeNbHBIX YpaBHEHUH U MOKa3aTeIbHBIX HEpa-
pysnkuun BEHCTB
IIpakTHyeckoe 3aHsATHE.
Pemrenne II0Ka3aTeJIbHBIX YpaBHEHUI (GyHKIMOHAIBHO-
rpauuecKkuM MeToI0M
Tema 2.9. ConeprxaHue yueOHOro Marepuaja OK-01
Jlorapudm yuncaa. lecaruunblii u Haty- (Jlorapudm uncna. JlecaTUUHBIN 1 HaTypallbHBIHN JIOTapHU(pMBbI
paJbHbI JorapudmbI IpakTHYecKoe 3aHATHE.
Brruucnenue norapupmon
Tema 2.10. ConeprxaHue y4eOHOro MaTepuaja OK-01
CaoiicTBa Jorapugpmon [Tpeo6pa3oBaHue BbIpaXKeHH, coepKalux Jorapudmol
IIpakTyeckoe 3aHATHE.
Boruncnenue norapupmon
Tema 2.11. ConeprxaHue y4eOHOro MaTepuaja OK-01
Jlorapupmuyeckas pynkuusi, ee cBoiicrBa [J/lorapupmudeckas ¢pyHkius, e€ cBoiicTBa v rpaduk
IIpakTH4yeckoe 3aHATHE.
Pemenue 3agau Ha cBoicTBa orapudMudeckoil PyHKITUN
Tema 2.12. Conepxxanue y4eOHOro Marepuasa OK-01
Jlorapudmuyeckue ypaBHeHHsI H HepaBeH- |Jlorapudmuueckue ypaBHEeHUs] U HEPAaBEHCTBA
CTBa IIpakTH4eckoe 3aHATHE.
Pemenue norapumMuueckux ypaBHEHH U HEPaBEHCTB
Tema 2.13. Coaepikanue yueOHOro MaTepuajia OK-01
Ipumenenne gorapupmMoB K penieHuIo 3a- |Pemenue norapupMUUecKux ypaBHeHUNH U HEPABEHCTB
Aav IIpakTHYecKoe 3aHATHE.

Pemenne 3agau c J]OFapI/I(I)MaMI/I. KOHTpOHBHaSI pa60Ta o pasjac-
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ay.

Pa3nen 3. IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

Tema 3.1.
IMoBTOpenue miannmerpun. OCHOBHBIE MO-
HSITHS CTEPEOMETPHH

Conepxxanue y4eOHOro MaTepuasa

OcHoBHBIE (PUTYpBI, (aKTBI U TeOpeMbl TuIaHUMeTpuH. OCHOBHBIC
MOHATHUSL CTEpeoMeTpuH. Touka, mpsMasi, MIOCKOCTb, MPOCTPaH-
cTBO. [loHATHE 00 aKCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIICJICTBHS U3 HUX

IIpakTHYecKkoe 3aHATHE.
[Ipeamer crepeomerpuu. OCHOBHBIC TOHATHS (TOYKa, MpsMas,
MJIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE AaKCHOMBI CTEPEOMETPHUHU.
[lepecekaromuecs, napajuiebHble U CKpEIIMBAIOIIUECS MpPsIMbIE.
[Ipu3Hak ¥ CBOMCTBO CKpeIIMBAKOIIMXCSA NPSAMBIX. OCHOBHBIE MPO-
CTPaHCTBEHHBIE (DUTYPHI.

OK-01

Tema 3.2.
IIpsiMble U MI0CKOCTH B IPOCTPAHCTBeE.
IMapa/ieJIbHOCTH MPSIMBIX, IPAMO¥ H
IJIOCKOCTH, IIJIOCKOCTEH

Conep:xaHue y4eOHOro MmaTepuaJja

B3aumHOe pacrnosiokeHHe MpsSMBIX B IMPOCTPAHCTBE: IMEpEeceKaro-
niMecs, mapajielbHble U CKpeluBatoniuecs npsimbie. [lapamnens-
HOCTh MPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE: MapaljiebHbIC
npsiMble B MPOCTPAHCTBE, MapauIeIbHOCTh TPEX MPAMBIX, Mapa-
JIENIbHOCTD MPSAMOI U MIOCKOCTH. YTIIBI C COHAIPaBICHHBIMHU CTO-
pOHAMHM, YroJ MeXAy MpsIMbIMU B npocTpaHcTse. [lapannenbHocTh
IUIOCKOCTEH: MapajieNibHble MIIOCKOCTH, CBOWCTBA MapajuleIbHBIX
wiockocteil. [Ipocreiime mpocTpaHCcTBEHHBIE (UTYpPHI HA TLIOC-
KOCTH: TeTpadip, KyO, mapajuiesenumne, MoCTPOCHnEe CeUeHUn

IIpakTH4yeckoe 3ansATHE.
[Toctpoenue ceuenuii. Peienue 3amay.

OK-01

Tema 3.3.
IHepneHAUKYJIAPHOCTH NPAMBIX H IJIOCKO-
cren

Conepxxanue y4eOHOro Marepuasa

[lepneHIUKYIAPHOCTh MPSMOM U MIIOCKOCTU: TEPIEHANKYIISPHbBIE
npsiMble B MPOCTPAHCTBE, MPSAMBIE MapajuieNbHbIe U MepPIeHIuKY-
JSPHBIE K TUIOCKOCTH, TPU3HAK MEPHEHIUKYISIPHOCTH MPSMON U
IUTIOCKOCTH, TeOpeMa O MPSIMON NEPIICHIUKYASIPHON TIIOCKOCTH.

IIpakTHYecKoe 3aHATHE.

OK-01
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Pemienne 3amay Ha MNEpPHEHIUKYISIPHOCTHh IPSMBIX, IPSAMON U
IIOCKOCTH, TNIOCKOCTEH

Tema 3.4.
Yribl MeKIy NPSIMBIMHU H IJI0CKOCTIMH

Conepxxanue y4eOHOro Marepuasa

VYTIbl B IPOCTPAHCTBE: YrOJ MEXY MPSMOI M IIOCKOCTbHIO, JIBY-
TPaHHBIM YroJI, JIMHEHHBIM yroa AByrpaHHoro yria. Ilepnenauky-
JSIp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PaccTos-
HUE OT NPSIMON JI0 TUJIOCKOCTH, MPOEKIUS (UIyphl Ha IJIOCKOCTb.
[lepneHIuKyIApHOCTD IUIOCKOCTEH: MPHU3HAK NEepHEHAUKYISPHO-
CTHU JIBYX IuiockocTeil. Teopema o TpEX mepneHIuKyspax

IIpakTuyeckoe 3aHsATHE.
[IpuHIUIIBI U3MEPEHUS YTIIOB B TPOCTPAHCTBE

OK-01

Tema 3.5.
IIpsiMble ¥ MJIOCKOCTH B MPAKTHYECKUX 3a-
xa4yax

Coaep:xkanue yueOHOro MaTepuajia

Pacnonokenne mnpsSMBIX M IUIOCKOCTEH B OKPYXAIOIIEM MHPE
(mpupone, UCKYCCTBE, apXUTEKType, TeXHUKe). PemieHue mpaktu-
KO-OpUEHTHPOBAHHBIX 3a/1a4

IIpakTuyeckoe 3aHsATHE.
Pemenue 3aaau. [IpsmMble U MI0CKOCTH B IPOCTPAHCTBE

OK-01

Tema 3.6.
OcHOBHbBIE IPOCTPAHCTBEHHbIE GUTYPHI U
HX B3aMMOPAacCHOJI0:KeHue

Conep:xxanue y4yeOHOro MmaTepuaJja
B3anMHOe pacnosnoxeHune npsMbIX U INIOCKOCTENW B MPOCTPAHCTBE.
IlocTpoenue ceuenuit

IIpakTH4yeckoe 3aHATHE.
[TocTpoeHne KOMIO3UIUN MPOCTPAHCTBEHHBIX (UTYp U TOCTPOE-
HHE CEUYCHUU

OK-01

Paznen 4. KoopanHaThl M1 BEKTOPBI B IPOCTPAHCTBE

Tema 4.1.
BexTopel B npocTpancrse. decrBud ¢
BEKTOpaMH

Conepxanue y4eOHOro Marepuasa

BexTop Ha minockoctu u B mpocTpaHcTBe. CIOXKEHHE U BHIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. Pa3noskeHue BeKTopa
o TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuio napanienenumnena.
Pemenue 3amay, CBS3aHHBIX C MPUMEHEHUEM IPaBWI JACUCTBUH C
BEKTOpaMH

OK-01
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IIpakTHYecKoe 3aHATHE. 2
[Ipocrenmue 3aga4n B KOOpAUHATAX.

Tema 4.2. Conepxxanue y4eOHOro Marepuasa 2 OK-01
Koopaunartel B npoctpanctse. [Ipocreii- ([IpsMoyrosbHas cuctema KoopauHaT B mpoctpancTBe. Koopauna-
1IMe 321a4M B KOOPpAUHATAX Thl BekTopa. lIpocreiimue 3amaun B KOOpAMHATaX. YTOJI MEXAY
BekTopamu. CKansipHO€ NMpOU3BEACHNE BEKTOPOB. Boruncinenue yr-
JIOB MEXIY MPSMBIMU M IJIOCKOCTAMHU. KoOpanMHATHO-BEKTOPHBIN
METO/]1 IPU PELIEHUU T€OMETPUUECKHX 3a7a4
IIpakTH4eckoe 3aHsATHE. 2
Pemenue 3agau. KoopanHaTtel v BEKTOPBI
Tema 4.3. ConeprxaHue yueOHOro Marepuaja 2 OK-01
IIpakTHKO-OpHEeHTHPOBaHHbIE 3a1a4u HA [KOoopJMHAaTHas IUIOCKOCTh. BrIuncieHne pacCTOsSHUNM M IIIOMIAIeH
KOOPIAMHATHOM MJIOCKOCTH Ha KOOPJMHATHOM INIOCKOCTH. KonmyecTBEHHbIE pacyeTsl.
IIpakTHYeckoe 3aHsATHE. 2
[Tpumenenue reorpaduyeckux KOOPAWUHAT B Pa3IMUHBIX cdepax
npodeccuoHanbHOM e TeNIbHOCTH
Tema 4.4. ConeprxaHue y4eOHOro MaTepuaja 2 OK-01
Pemlenue 3a1a4 Ha KOOPAMHATHI U BeKTOPbIKOOPINHATHO-BEKTOPHBIN METOJ IPU PEIICHHH I€OMETPUYECKHX
3amay. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHHEM IPaBWII JIEH-
CTBUH C BEKTOpaMU. 3aJayyl MJIAHUMETPUU U CTEPEOMETPUH U Me-
TOJBI UX PELICHHUS.
IIpakTuyeckoe 3ausaTue. Pemenne 3anauy. KoopauHaTsl U BEKTO- 2
pBI
Bcero 1 cemectp 134
2 cemecTp
Pazgen S. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHkunu
Tema 5.1. Coaepikanue yueOHOro MaTepuajia OK-01

OCHOBBI TPUTOHOMETPHH

CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC, apKTaHT€HC YHUCIIOBOTO aprymMeHTa. TpUroHOMETpH-
4ecKasi OKPY>KHOCTb, OIpe/ieNIieHHe TPUTOHOMETPUYECKUX (PYHKIUH
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YHCIJIOBOTO apryMeHTa.

IIpakTHueckoe 3aHsTHE.
[ToBOPOT TOUKK BOKpPYT Hauyana KOOpAUHAT. 3HAKU CUHYCA, KOCH-
HyCa, TAHI'€HCA U KOTAHI'€HCA 110 YETBEPTSIM.

Tema 5.2. Coneprxxanue y4eOHOro Marepuasa OK-01
OcHoBHbIE TPUTOHOMeTPUYeCcKHUe Toxkae- ([[peoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHbIE
cTBa TPUTOHOMETpHUECKHE (POPMYIIBI.
IIpakTHueckoe 3aHsTHE.
OcHOBHBIE TPUTOHOMETPHUECKHE TOXkJAecTBa. POpMysbl MpuUBe-
JEHUS
Tema 5.3. ConeprxaHue yueOHOro Marepuaja OK-01
Iepuonnueckue pynkuun. Tpuronomer- |Oyuknus. Ilepuonmyeckne ¢yHkuuu. TpuroHomerpuyeckue
puyeckue GQyHKIMHU (GbyHKIMH, UX CBOKMCTBA U rpaduKu
IIpakTuyeckoe 3aHsATHE.
OO6mactp ompeneneHus U MHOXECTBO 3HaUYeHMH (QyHKui. YET-
HOCTb, HEUETHOCTh, MEPUOINYHOCTDh (QyHKIMI. CrocoObl 3agaHus
byHKIUH
Tema 5.4. Conep:xxanue y4yeOHOro MmaTepuaJja
IIpeo6pa3oBanue rpadpukoB Tpuronomer- (Cxartue U pacTsDKeHUE Ipa)MKOB TPUTOHOMETPUYECKUX (DYHKIIMH.
puyeckux GpyHKuuii [Tpeo6pa3zoBanue rpakOB TPUTOHOMETPUUYECKUX PYHKINN OK-01
IIpakTH4yeckoe 3aHATHE.
[TocTpoenue rpaguKoB TPUTOHOMETPHUUECKUX (PYHKITHIA.
Tema 5.5. Conepxanue y4eOHOro Marepuasa
Onncanne Npou3BOJACTBEHHBIX MPoIeccoB c(lIcronb30BaHNe CBONCTB TPUTOHOMETPUYECKUX (YHKIUI B IMpo-
NMOMOLILI0 rPauKOB pyHKI M deccuonanbHbIX 3agauax. Mcnonb3oBanue rpagukoB GyHKUni s OK-01

HCCICA0BAaHHUA ITPOUCCCOB U 3aBHCHMOCTCﬁ, KOTOPLIC BO3HUKAKOT]
IIpU PCIICHUU 3ada4 U3 APYTIux y‘le6HBIX JUCHHUIIIIMH A peaanoﬁ
KHN3HHU
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IIpakTHYecKoe 3aHATHE.
[IpumeHeHre TPUrOHOMETPUUECKUX (YHKIMI B PELICHUHU MPSAMOI
¥ 00paTHOM 3a7a4u.

Tema 5.6.
OO0paTHbIe TPUTOHOMETPUYECKHE (PYHKIHH

Conepxxanue y4eOHOro MaTepuaja
Oo6patHble QyHKIMU. OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIUH.
Wx cBoiicTBa u rpapuku

IIpakTHueckoe 3aHsTHE.
OO6paTHble TpUroHoMeTpuueckue GyHKIUK. Pemenue 3a1ayu

OK-01

Tema 5.7.
Tpuronomerpudeckue ypapHenus. Tpuro-
HOMeETPHUYEeCKHe HEPABEHCTBA

Conep:xanue yueOHOro marepuaJja

Pemrenne TpuroHoMerpuueckux ypaBHeHUMW. IIpumeps! TpUroHo-
METPUYECKHE HEpPABEHCTBA. PelleHne MpoCcTeMINX TPUTOHOMET-
pUYECKHX HEPABEHCTB B TOM YHCJE C HMCIHOJB30BAHMEM CBOWCTB

byHKIUH

IIpakTuyeckoe 3aHATHE.

Pemienne TpPUrOHOMETPUYECKUX YpPaBHEHUN OCHOBHBIX THIIOB:
IpOCTEHIlINe TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJALIUECS K
KBaJIpaTHBIM, pelllaeMble Pa3JIO’KEHHEM Ha MHOXKUTEIH, OJHOPO-
Hele. IlpocTeiinue TpuroHoMeTrpuueckue HepaBeHCTBa. Peienue
TPUTOHOMETPUUECKUX HEPABEHCTB OCHOBHBIX THIIOB: MPOCTEHIINE
TPUTOHOMETPHYECKHE HEPAaBEHCTBA, CBOJAIIMECS K KBaJApPaTHBIM,
peliaeMble pa3IoKEHUEM Ha MHOKHUTENH, OJTHOPOIHBIE.

OK-01

Tema 5.8.
Pemenue 3a1a4 TPUrOHOMETPHUH

Conepxanue y4eOHOro Marepuasa
TpuronomeTpuyeckue BbIpaXXEHUsI, ypaBHEHUS 1 HEPABEHCTBA

IIpakTH4yeckoe 3aHATHE.
Pemienue TpUroHOMETPUUECKMX YPABHEHUN M HEPABEHCTB B TOM
YHCIIe C UCTIOIh30BaHNEM CBONCTB (DYHKIIHUA.

OK-01

Paznen 6. IlpousBognas GpyHKIMH, ee MPUMEHEHHE

Tema 6.1.
MOHOTOHHOCTD QYHKIHH. IKCTPEMYMBI
¢pynkuuu. Touku 3kcTpemyma

Conepxanue y4eOHOro Marepuasa
[IpoMexxyTku MOHOTOHHOCTU (YHKIMH. MaKCUMyMbl U MUHUMY-

Mbl QyHKIMH. Hanbombiee 1 HauMeHblee 3HaueHue QyHKIUU Ha

OK-01
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IPOMEXKYTKE.

IIpakTHYecKoe 3aHATHE.
HccnenoBanue rpadukoB Ha SKCTPEMYMBI 1 MOHOTOHHOCTb.

Tema 6.2. Conepxxanue y4eOHOro MaTepuaJa. OK-01
IMousitue o HenpepbiBHOCTH pynkuun  |HenpepeiBHbie GyHKIMKU. MeTox MHTEPBAIOB ISl pEIICHUST Hepa-

BCHCTB
IIpakTHyeckoe 3aHsATHE.
Omnpenenenre 4UCI0BOM MOCIEI0BATENIBHOCTH U CIIOCOOBI €e 3a-
nanusi. CBOMCTBA YHCIOBBIX IMOcCienoBaTenbHoCcTel. Onpenene-
HUE TIpe/iesa IMOCIeA0BaTeIbHOCTH. BBIUKCIeHnEe TpeaesoB Io-
cnenoBarenbHocTei. [Ipeaen ¢pynkmuu Ha 6eckoHewHocTH. [Ipe-
nen GyHKIUU B TOUKE.
ConeprxaHue yueOHOro MaTepuaJa. OK-01
[IpousBognas ¢yakiuu. [Ipon3BoaHbIE d7EMEHTAPHBIX (YHKIIHM.
@opMysbl HaXOXKJEHUS MPOU3BOJHON CYMMBbI, NMPOU3BEICHUS U

Tema 6.3.
YacTHOTO

IpousBoaHast GpyHKIUN

IIpakTyeckoe 3aHATHE.
3amaun, NPUBOAALIUE K MOHSTUIO MPOU3BOJHOMN. ANTOPUTM OTBIC-
KaHUs [IPOU3BOTHOM
ConeprxaHue y4eOHOro MaTepuaJa. OK-01
['eomeTpuueckuii cMbICH TPOU3BOAHON (YHKIIUU — YIIOBOK KO3(-
bumeHT KacaTenbHOU K rpaduky QyHKIMH B TOYKE. YpaBHEHHUE

TSMa 6.4. . |kacaTenbHOU K rpaduKy QyHKIUU

I'eomeTpuueckuii cMbICJI NPOU3BOIHOIM

IIpakTH4yeckoe 3aHATHE.
AJNTOPUTM COCTaBJICHUS YpPaBHEHHUs KacaTelbHOW K Tpaduky
bynkunn y=f(x).
Coaepikanue y4eOHOro MaTepuaJa. OK-01

Tema 6.5.
Du3uyecKHil CMBIC NPOU3BOJHOH B IPO-
(eccnoHaIbHBIX 321a4UaxX

Ouznyeckuil (MeXaHUYECKHii) CMBICH Mpou3BoaHON. [Ipumenenue
MIPOU3BOAHON ISl ONPENEIEHUs] CKOPOCTU IPOLECCA, 3aJaHHOTO

bopmynoit unu rpadguxkom
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IIpakTHYecKoe 3aHATHE.
®uznyeckuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOW — MIHOBEHHAs]
CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (t)

Tema 6.6. Conepxxanue yueOHOro MaTepuaJa. OK-01
IIpumeHeHne NMPOU3BOAHOI K Hcciaeq0oBa- (Bo3pacranue u yobiBaHME (YHKIIMH, COOTBETCTBUE BO3PACTaHUS U
HUI0 PyHKIHMH HA MOHOTOHHOCTD M OKC- |yObIBaHMS (QYHKIMU 3HAKy MpOM3BOJHON. [IpruMenenne npousBoa-

TPEeMYyMbI HOM K Mccle1oBaHuI0 (PyHKIMIT HA MOHOTOHHOCTD M 3KCTPEMYMBI.
I[IpakTHyeckoe 3aHsATHE.
Pemenue 3amau Ha IpUMEHEHUE aITOPUTMOB HCCIEIOBAaHUS (PYHK-
MM C TOMOIIBIO MPOU3BOJHOM.
ConeprxaHue yueOHOro MaTepuaJa. OK-01
ANroput™m uccienoBaHus QYHKIHMM U MOCTpOoeHHs ee rpaduka c
nomoInpio mpou3BoAHou. [locTpoeHne rpadkoB MHOTOYICHOB C

Tema 6'7L MCIIOJIb30BAHUEM alliapara MaTeMaTU4eckoro aHanusa. Mcropus

Uccnenopanne pynKuuii u nocrpoenne pa3BUTHSI MaTEMaTHYECKOTO aHalIn3a

rpagpukoB
IIpakTuyeckoe 3aHATHE.
HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTh M MOCTpOeHUE rpadu-
KOB.
ConeprxaHue y4eOHOro MaTepuaJa. OK-01
Haxoxzaenue HanOoJIbLIEr0 M HAWMEHBIIETO 3HAYeHHs (YHKIIHH
Ha otpe3ke. [IpumeHeHne TPOU3BOAHON JJIsI HAXOXKICHUS

Tema 6.8. HAWIYYIIEro pelIeHHs] B MPHUKIAIHBIX 3aJa4ax, JAJI ONpeaeTeHUs

Haubounmee m HAHMEHBIICE SHATCHHA CKOPOCTH TIpoliecca, 3aJaHHOro (GopMyIoit miu rpadhukomM
(GyHKIUM Ha OTpe3Ke

IIpakTH4eckoe 3aHATHE.
HaxoxaeHne HauboIbIIIero 1 HaMMEHbBIIEro 3HaYeHU (PyHKIII

Tema 6.9. Conepxxanue y4eOHOro MarepuaJa. OK-01

Haxosxkaenne onTHMAJIBHOTO pe3yJibTara ¢
NMOMOIIBIO IPOM3BOAHON B NPAKTHYECKHUX
3asa4yax

HpI/IKJ'Ia)IHBIe 3aga4d, B TOM 4YHUCJIC COIIMAJIbHO-3KOHOMUYCCKOIO 1
(I)I/I3I/I‘-IGCKOPO XapakTepa, UX pCHICHUC CPCACTBAMHU MATCMATHUYC-
CKOT'0 aHaJI1M3a
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IIpakTHyeckoe 3aHsATHE.

3agaun Ha HAXOXKJCHHE HAUMEHBIIET0 U HauOOJIBIIETO 3HAYCHUS
(GYHKIUH [T BBIYUCIICHUS TUIOIIAJICH Y9aCTKOB Pa3IMYHBIX T'€0-
METpUYeCcKuX hopMm

Tema 6.10.
Pemenne 3apau. IlpousBognass pyHkumu,
ee NpuMeHeHune

Conepxxanue yueOHOro MarepuaJa.

HuddepenuupoBanne pynkauii. MccnenoBanune Qynkmuii ¢ mo-
MOIIBI0 TPOM3BOAHONU. Hambomnbiiee M HauMeHbIllee 3HAYEHUS
byHKIIUN

IIpakTuyeckoe 3aHsATHE.
3amaul HA MAaKCUMyM M MHHHUMYM. AJTOPUTM HCCIIEOBaHUS
(GYHKIMM U TOCTPOEHHUS €€ TpaduKa ¢ TOMOIIbIO MPOU3BOIHOM.

OK-01

Pasznen 7. MHOrorpaHHMKH M TeJ1a BPallleHUS

Tema 7.1.
MHoOrorpaHHMKH

Conep:xaHue y4eOHOro MmaTepuaJja

[TonsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JE€MEHTHl MHOTOTpPaHHUKA,
BBINYKJIbIE U HEBBINYKJIblE MHOTOIPAaHHUKH; pa3BEPTKA MHOTO-
rpaHHUKA

IIpakTyeckoe 3aHATHE.
Pemenue 3anau o MmHOrorpannukax. [loctpoenue ceuenui.

OK-01

Tema 7.2.
IMpusma. [IpsaiMmas u npaBUJIbLHAS NPU3MbI.
Mapanaenenunen, kyo

Conep:xxanue y4yeOHOro MmaTepuaJja

[Tpusma: n-yroyipHas pu3Ma; rpaHd U OCHOBAHUS IPU3MBL; TIpsiMast
U HAKJIOHHAs MPU3MbI; OOKOBasi M IMOJIHAS MOBEPXHOCTh MPU3MBIL.
DOnemeHTsl npu3Mebl. [IpaBunbHas npusma. [lapannenenunen, nps-
MOYTOJIbHBIN Tapajuienenunen u ero ceorictea. Kyo. Ceuenue Ky-
0a, mapasuienenuneaa.

IIpakTH4eckoe 3aHATHE.
Pemenune 3amau ¢ npusmamu. IloctpoeHue cedyenmii. 3amaum o
napanienenunene u kyoe. [Toctpoenue ceueHui.

OK-01

Tema 7.3.
Iupamuja. IlpaBnibHas nupamuaa. Yce-
YeHHasl NUpaMuIa

Conepxxanue y4eOHOro Marepuasa

[Mupamuaa: n-yroiapHas mupaMua, TPaHu U OCHOBaHHUE MUPAMUJIBL;
OOKOBasi M TOJHAsI TIOBEPXHOCTh MUPAMUJIBI; TPABUIbHAS U yCe-
4yEHHAs MUpaMua. DJIEeMEHTHI MHpaMUbl. BbIUuCIeHne 2IIeMEHTOB

OK-01

20




MHOTOTPAaHHHUKOB: pEOpa, TMArOHAIH, YIIIbI

IIpakTHYecKoe 3aHATHE.
Pewrenne 3aga4 o nupamMuie U NOCTPOECHUE CEYEHUM TUPAMHUIBI.

Tema 7.4.
BoxoBasi u mMo/THAs MOBEPXHOCTH MPU3MBI,
NUPAMHUJIbI

Coneprxxanue y4eOHOIro MaTepuasa

[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOMN
MPU3MBI, TUIOIIAh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
npsiMoi mpu3Mbl. Ilnomane 6G0KOBOM MOBEPXHOCTH U MOBEPXHO-
CTH TNpPaBWIBHON NMUpPaMHJIbl, TEOpEMa O IJOLaaAu OOKOBOM moO-
BEPXHOCTH YCEUEHHOI MUpaMUIbI

IIpakTuyeckoe 3aHsATHE.
Pemrenne 3ama4 Ha BBIYMCIIEHHE M0 OOKOBOH W MOJHOM IT0-
BEPXHOCTH MPU3MBI, TUPAMUJIBI.

OK-01

Tema 7.5.
JABukenue B mpocrpancTee. Cummerpus B
NPOCTPAHCTBE

Conep:xaHue y4eOHOro MmaTepuaJja

JIBuxenue B mpocTpancTBe. CUMMETpHS B IPOCTPAHCTBE: CUMMET-
pUsi OTHOCUTENIBHO TOYKH, MPAMOM, TJIOCKOCTH. DJIEMEHTHI CUM-
METpUHU B MMUPaMUJIaX, apajuieenuneaax

IIpakTyeckoe 3aHATHE.
Brinonnenue ueprexen.

OK-01

Tema 7.6.
IIpaBuwjibHBIE MHOTOTPAHHUKH, HX CBO¥i-
cTBa

Conep:xxanue y4yeOHOro MmaTepuaJja

[TonsiTe TPaBUJILHOTO MHOTOTPAaHHUKA; MpaBUIbHAs MpU3Ma U
npaBWIbHAsA MUPaMUAa; MpaBWIbHAs TPEYrojbHas NHUpaMuiga |
MpaBWIbHBIN TeTpadp; KyO. [IpencraBienne o mpaBUIbHBIX MHO-
TOTpaHHUKAX: OKTadp, AOJCKAdAp U HKocadap. JBMKeHue B Mpo-
CTpPAHCTBE. DJIEMEHTbl CUMMETPUU B IPaBUJIbHBIX MHOI'OTpaHHU-
Kax

IIpakTH4eckoe 3aHATHE.

OK-01

Tema 7.7.
Cummertpus B npodeccnu. CevyeHnst MHO-
TOrPAHHHUKOB B NPOodecCHOHANBHBIX 3a/1a-
yax

Conepxxanue y4eOHOro Marepuasa

CumMmMeTpus B IpUpPOJe, ApXUTEKType, TEXHUKE, B OBITY, B Ipodec-
cun. lMcnonp3oBaHue NBMKEHUN B MPOCTPAHCTBE MPU PELICHUU
npodeccuonanbHeix 3amad. CedeHus] mpu3Mbl M TUpaMujbl. [lo-
CTpPOEHUE CEUeHUN MHOTOTPAHHHUKOB, HCIONB3YS METOJ] CIEOB.

OK-01
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BrInonHeHne BBIHOCHBIX IUIOCKUX YEpTEeKEH M3 PUCYHKOB MPO-
CTBIX 00BEMHBIX GUTYp (BH] CBEpPXY, COOKY, CHHU3Y)

I[IpakTHyeckoe 3aHsATHE.

3amauu Ha BHIYUCIICHUE TTAPaMETPOB CUMMETPHUYHBIX TPUPOIHBIX U
aApXUTEKTYPHBIX 00BEKTOB. Beruncienne Gopmbl U pazmepa 3emiiu
KaK T€OMEeTpUYECKOro Tea.

Tema 7.8.
Hunaunap, ero cocrapiasionue. Ceuenune
nuiaunapa. Konyc, ero cocrapiasiromue. Ce-
YyeHHe KOHYyca

Conep:xanue yueOHOro MaTepuajia

HunuHapudeckass TOBEPXHOCTh, OOpa3yIOIIHE HJIWHIPHIECKOMN
MMOBEPXHOCTH, OCh IHJIUHAPUICCKON MOBEepXHOCTH. LlpmmHAp: oc-
HOBaHUS U OOKOBas MOBEPXHOCTh, 00Opa3yromias W OCh; IJIOIIA/lb
OOKOBOW ¥ TMOJHOW MOBEPXHOCTHU. M300pakeHHWe LMIWHIpA HA
wiockoctu. Pa3Béprka mummHapa. CedeHus mwimHApa (IDIOCKO-
CTBIO, TapauIeIbHON WM TEPHCHIUKYISIPHOW OCH IWIMHIPA).
KoHnueckasi mOBepXHOCTh, 00pa3yloine KOHUYECKOH MOBEPXHO-
CTH, OCh M BEepIIIMHA KOHWYECKOI ToBepXHOCTH. KOHyc: OCHOBaHME
U BepIIMHA, 00pa3ylolias U OCh; IUIONAb OOKOBOW M MOJHOM I10-
BEPXHOCTH

IIpakTH4yeckoe 3aHATHE.
[Toctpoenne ceuennii uunuuapa. [loctpoeHue ceuenuii Kouyca.

OK-01

Tema 7.9.
YceueHnblii koHyc. CevyeHne yCe4eHHOro
KOHYCa

Conepxanue y4eOHOro Marepuasa

VYceuéHHbIN KOHyC: 00pa3yoline u BbICOTa; OCHOBaHUS U OOKOBast
MOBEPXHOCTh. M300paskeHne KoHyca Ha miaockocTu. Pa3BépTka Ko-
Hyca. CedeHus KoHyca (MJIOCKOCTHIO, MapauieIbHOW OCHOBAHMUIO,
U TUIOCKOCTBIO, MPOXOIAIIEH yepe3 BEPIINHY)

IIpakTH4eckoe 3aHATHE.

[TocTpoeHue ceueHnl yCEUEHHOTO KOHYCA.

OK-01
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Tema 7.10.
Ilap u cepa, UX ceyeHUus

Conepxxanue y4eOHOro Marepuasa

Cdepa u map: neHTp, paguyc, AUaMETp; IUIOIMIAAb MOBEPXHOCTH
cdeprl. Bzanmuoe pacronioxkeHune chepbl U MIOCKOCTH; KacaTelb-
Hasl TUIOCKOCTh K cdepe. M3obpakenue chepsl, mapa Ha TIOCKO-
ctu. Ceuenus mapa

IIpakTHyeckoe 3aHsITHE.
3anauu Ha BRIYUCIICHHE 00beMOB. [locTpoeHue ceueHnit

OK-01

Tema 7.11. Coneprxxanue y4eOHOro Marepuasa OK-01
IMousitue 06 00beme Tes1a. O0bembl MHOTr0- [loHsITHE 00 00BEME. OCHOBHBIE CBOICTBA 00BEMOB Tell. OOBEM
rPAHHUKOB M TeJ BpameHusi. O0beMbl M [THPAMUJIBI, TPU3MBI IIIITHHAPA, KoHyca. O0BEM Imapa | IJIonaas
TUIOIIAIM MOBEePXHOCTEl Moa00HbIX Tes |chepbl. [lonoOHbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY
TJTOTIAIIMH TIOBEPXHOCTEH M 00bEMaMU TTOTI0OHBIX TEIl
IIpakTuyeckoe 3aHsATHE.
Pemenue 3a1ay Ha BbluMciIeHHE 00beMa M IUIOMIAAN MOBEPXHOCTH
MHOTOTPaHHUKOB U TE€J BPAILICHUS
Tema 7.12. ConeprxaHue y4eOHOro MaTepuaja OK-01
KomM0uHaAIMu MHOTOTPAaHHUKOB M TeJ1  MHOTOrpaHHUK, ONMMCaHHBIH 0Kkoyio cdepbl. Cdepa, BnucaHHas B
BpameHusi. KoMOMHAIIHM reoMeTPpHYECKUX [MHOTOTPAaHHUK WM B TEJIO BpalleHUsl. MHOTOTpaHHUK, BIIMCAHHBIN
TeJl Ha MPaKTHKe B TeJO BpauleHus. Vcnonb3oBaHue KOMOMHAIMI MHOTOTPAaHHUKOB
U TeJl BpallleHUs Ha MPAKTHUKE
IIpakTH4yeckoe 3aHATHE.
Haxoxnaenue o0bemMa U MIOMAAN MOBEPXHOCTU (DUTYD, MOIYyUEH-
HBIX U3 KOMOWHAIIMK MHOTOTPAaHHUKOB M Ten Bpamienus. Co3aanue
MoOieTieii TeOMETPUYECKHX Tell.
Tema 7.13. Pemienne 3aga4y. MHororpannu-|Coaep:kanue yaeOHOro MaTepuajia OK-01

KH 1 TE¢J1a BpallleHUus

Bbruncnenue BenuuuH (JIMHA, YroJl, 00beM, IUIONAIb MOBEPXHO-
CTH) T€OMETPUYECKUX (UTYp, UCIOJB3Yys U3YUEHHbIE (HOPMYNBI U
METO/IbI

IIpakTHYecKoe 3aHATHE.
Boruncnenue BenuyuH (IJIMHA, YroJl, 00beM, IUIONIA/Ib MOBEPXHO-

CTH) T€OMETPUYECKUX (UTYp, UCHOJB3Yys U3yUeHHbIE (HOPMYIbI U
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METOJbI

Pa3nen 8. [lepBooOpasnas pyHKuMH, ee IPUMeHEHHUE

Tema 8.1. Coneprxxanue y4eOHOro MaTepuaja OK-01
IlepBooOpa3nas pyHKUHHU [TepBooOpa3nas. Tabnuiia mepBooOpa3HBIX

IIpakTHyeckoe 3aHsITHE.
Beraucnenue nepBooOpa3HbIxX

Tema 8.2. ConeprxaHue y4eOHOro Marepuaja OK-01

Inomans kpuBoJMHEITHON Tpanenuu. |VIHTErpan, ero reomeTpudeckuii U gusndeckuit cMpici. Boruucie-
®opmya Heworona — Jleiitonunna Hue uHTerpaia mno ¢popmyne Herorona-Jleitbnnia

IIpakTuyeckoe 3aHsATHE.
Borunicnenue onpeneneHHbIX HHTErpaioB

Tema 8.3. ConeprxaHue y4eOHOro MaTepuaja OK-01

OnpeneneHnblii HHTErpata B npodeccuo- |Pemienue 3aay Ha IpUMEHEHUWE MHTErpajia i BbIUMCICHUS (u-
HAJILHOM 1eAITeJIbHOCTH U KU3HU 3MYECKUX BEJIMYMH U IJI0MaaAen

IIpakTyeckoe 3aHsATHE.

Tema 8.4. ConeprxaHue y4eOHOro MaTepuaja OK-01

Pemenne 3a1a4 Ha Haxo:KAeHne mepBood- ([IepooOpasHas u uHTErpan
pa3Hoii 1 ee IpUMeHeHUe IIpakTHYeckoe 3aHATHE.
Pemenue 3amau Ha MpUMEHEHHUE UHTETpaja /Ui BbIYUCICHUs Qu-
3UYECKUX BEJIMYMH U IJIOMaAen
Pa3znen 9. Teopusi BeposiTHOCTEH M CTATUCTUKA
Tema 9.1. Conepxanue y4eOHOro Marepuasa OK-01

IIpeacraBiieHHe JAHHBIX M ONUCATEIbHAS
cratuctuka. CocraBjieHue Ta0JHUI U AHa-
rpaMM Ha IPAKTHKeE

Hpe)ICTaBJ'IeHI/IC JaHHBIX C IMOMOIIBIO Ta6J'II/II_I " Juarpamm. Cpeﬂ—
HEC apI/I(I)MeTI/I‘{eCKOG, MCHaHa, HanOoJIbIlIee ¥ HaUMEHbBIIIEee 3Ha-
YCHUA, pa3dMax, AUCICPCUSA, CTAHAAPTHOC OTKIIOHCHUC YUCIIOBBIX
Ha60p013. HepBI/I‘{HaH o6pa60TKa CTaTUCTHYCCKUX JdaHHBIX. Fpa—
(I)I/ILICCKOC HUX OpCACTaBJICHUC. Haxoxnenue CpCAHUX XapaKTCpHU-
CTHK, Ha6J'IIO,Z[aeMLIX JaHHBIX. HpI/IMCHCHI/IC CTaTUCTUYCCKUX MC-
TOOOB IJId pCUICHUA HpO(I)CCCI/IOHaJIBHBIX 3aaa4
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IIpakTHueckoe 3aHsTHE.

COop u mpeAcTaBieHUE TAaHHBIX B BUJIE TAOIHI] U JUArpaMMm
(cronbuaTble, Kpyrosble, JIMHEHHBbIE). BbluncieHne cpeaHero
apu(METHUECKOTO, MEHaHbl, HAaWOOJIBIIETO W HAWMEHBIIEro
3HauUEHUH, pa3maxa, IUCIEPCUH U CTAHJAPTHOTO OTKIOHEHUS JUIs
pa3IMYHBIX HA0OPOB JMaHHBIX. AHAIW3 W MHTEPIIPETAIHs TIOTY-
YEHHBIX Pe3yJbTaTOB.

Tema 9.2.
Omnepanun Hax COOBITUAMH, HA/I BEPOSAITHO-
CTAMH. Y CJIOBHASI BEPOSAITHOCTD

Coneprxxanue y4eOHOro Marepuaja

CrnyyaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIydailHble COOBITHS. Diie-
MEeHTapHble COObITHS (McX0/bl). BeposTHOCTH cilydyaliHOTO COOBI-
TUs. bau3ocTh 4acTOThl M BEpPOSTHOCTH coObITHH. CiydaiiHble
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTApHBIMHU COOBITUSIMU. Bepo-
ATHOCTH COOBITUIN B OMBITaX C PAaBHOBO3MOXHBIMU 3JI€MEHTAPHBI-
MU coObitusiMu. Omiepanil HaJ, COOBITHSMH: TepecedeHue, 00b-
eMHEHUE, TMPOTHUBOTOJIOXKHBIE COOBITHS. [[narpammbl Dimepa.
dopmysia CIOKEHHUS BEPOSTHOCTEH. YCIOBHAas BEPOSTHOCTb.
YMHOXEHHE BEposiTHOCTEH. JlepeBo CiydyalHOTO SKCIIEpHUMEHTA.
®opmyra noaHoN BepoaTHOCTH. HezaBucumMble cOObITHS

IIpakTu4yeckoe 3aHATHE.
Pemenue 3a1a4 Ha BEpOSITHOCTh COOBITHUS

OK-01

Tema 9.3.
JJieMeHThl KOMOMHATOPUKHU. BepossiTHOCTH
B Npo(ecCHOHAILHBIX 3a]a4ax

Conepxanue y4eOHOro Marepuasa

Komb6unatopHoe npasuio ymHoxeHus. IlepecranoBku u akropu-
an. Yucno coueranuid. Tpeyronpuuk Ilackans. @opmyna GuHOMA
Herotona. Beruucnenue BeposiTHOCTEN ¢ MCHOIb30BaHUEM (HOPMYIT
koMOuHaTopukH. OIlleHKa BEpOSATHOCTU COOBITHS B mpodeccuo-
HaJIbHOW JesTenbHOCTH. Perienne mpodeccHoHanbHBIX 3a7ay Ha
BEPOSATHOCTH COOBITUS

IIpakTH4eckoe 3aHATHE.
Pewienue 3a1a4 Ha IepeCTaHOBKHU, Pa3MEILEHUs, COUECTAHMUS.

OK-01
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Tema 9.4.
Cepumn nmocj1e10BaTeJIbHBIX HCIBITAHMI

Conepxxanue y4eOHOro Marepuasa

bunapHbIii cay4alHbIN ONBIT (MCHIBITaHKE), ycrieX U Heynada. He-
3aBUCHMbIE UcTbITaHUs. Ceprs HE3aBUCUMBIX MCIBITAHUN 10 HEp-
Boro ycnexa. Cepusi HE3aBUCUMBIX UCTIBITaHUI bepHynnu

IIpakTUYeckoe 3aHATHE.
Pemienne 3amau Ha pacyeTr BEpOSITHOCTH YCIIEXa B CEpUM HE3aBU-
CHUMBIX UCIIBITAHUI bepHyIn.

OK-01

Tema 9.5.
CayuaiiHble BeJJMYMHBI M pacnpeaeeHusl.
MaremaTuyeckoe 0KHAAHUE CIIyYaiiHOM
BEJMYMHBI

Coneprxxanue y4eOHOro Marepuasa

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocteil. Jlnarpamma
pacnpenenenus. [Ilpumepsl pacnpeneneHuii, B TOM 4ucie, Te€OMeT-
pudeckoe u OMHOMHUanNbHOE. YHCIIOBbIE XapaKTEPUCTUKU CITydaii-
HbIX BEJIMYMH: MAaT€MaTH4YeCKOe OKHMJaHUe, NUCIEepCHUs U CTaH-
napTHoe OTKJIOHeHHe. [Ipumepbl mpUMEHEHUsT MaTeMaTHYeCKOIo
O’KHUJaHMs, B TOM YMCJE B 3a/la4aX M3 MOBCEIHEBHOM >XM3HH. Ma-
TEMaTUYECKOE OKHMJIaHWE OMHApPHOW ClydaliHOW BenWuMHBI. Marte-
MaTHYECKOE OKHUJaHHEe CYMMBI CIy4allHBIX BelIWYMH. Maremaru-
YECKOe 0KHMJIAHUE U JHUCIEPCUS Te€OMETPUUYECKOro U OMHOMHUAIIb-
HOTO pacupeesieHui

IIpakTyeckoe 3aHATHE.
Pacuer MmaTemMaTnuecKoro O>KMJIAHUS U AUCIIEPCUN JUTSL PA3IMYHBIX
CIIydailHbIX BETUYHMH (OMHOMUAIBHOE, TEOMETPHUYECKOE).

OK-01

Tema 9.6.
3akon 0oabmmx yuces HenpepbiBHBIC Ci1y-
YaliHble BeJMYUHBI (PacnpeneseHust).
HopmanbHoe pacnipenesienune

Conepxxanue y4eOHOro Marepuasa

3aKkoH OOJIBIIMX YHCEN U €ro poJib B HayKe, IPUPOJie U OOIIECTBeE.
Bribopounslii mMeton wuccienoBaHuil. Ilpumepbl HempepbIBHBIX
ClIy4aiHbIX BelWYuMH. DYHKIUA IJIOTHOCTU pacupenencHus. Pas-
HOMEPHOE pacrpelencHue u ero cpoiicrsa. Ilonartue o HoOpMmalb-

HOM pacnupCACICHUN

OK-01
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IIpakTHueckoe 3aHsTHE.

MMuTanmoHHOE MOJIENUpPOBAHUE: IEMOHCTPALUS 3aKOHA OOJIBIIMX
qrceal Ha MpHUMEpe Moa0pachiBaHUS MOHETHI. PernieHue 3amad Ha
paBHOMEPHOE paclpejeseHre. 3HAaKOMCTBO C HCIIOJIb30BaHUEM
TabJIUI HOPMAJILHOTO pacrpesesieHus: (UM CTaTUCTUYECKUX MPO-
rpaMM) JJisl peleHus 3aau.

Tema 9.7. Pemienue 3a1a4 KOMOMHATOPUKH,
CTATUCTHKHU M TEOPUH BEePOATHOCTEMH

Coneprxxanue y4eOHOro MaTrepuaja
OnemeHTbl KOMOMHATOpUKU. CoObITHE, BEPOSTHOCTH COOBITHS.
CrnoxeHre U yMHOKEHUE BEpPOATHOCTEN

IIpakTuyeckoe 3aHsATHE.
Pemenne KOMIUIEKCHBIX 3a7a4, TPEOYIOMUX MPUMEHEHUS 3HAHHM
13 KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH.

OK-01

Pasznea 10. IIpodeccnonanbHO OpMEeHTHPOBAHHOE COEPKAHUE

Tema 10.1.
Crarucrnyeckuii anajau3 JaHubix. Onuca-
TeJbHAasl CTATHCTHKA

Conep:xaHue y4eOHOro MmaTepuaja

Cpennee apudmernueckoe, MeAUaHa, MOJa, CTAHIAPTHOE OTKIIO-
Henue. Pacuer u uatepnperanus. Mepsol pa3zopoca. [IpencraBienue
JAHHBIX: TUCTOTPaMMBbI, UarpaMMbl. Busyanu3zanus JaHHBIX.

IIpakTyeckoe 3aHsATHE.

Pacuer cpennero apudmernyeckoro, MeuaHbl, MOJIbI U CTaHIAPT-
HOTO OTKJIOHEHHUs Ui 3aJaHHOro Habopa naHHbIX. [locTpoeHue
TUCTOTPaMMBI U JUarpaMMbl paccesHus. AHanu3 GopMbI pacrpe-
nenenusi naHHbiX. Mcmonb3oBanue MS Excel wnm npyrux mpo-
rpaMM Ui CTaTHCTUYEeCKOW 00paboTku maHHBIX. MHTepmperarus
pe3yabTaToOB.

OK-01

Tema 10.2.
OnTuMu3anusa ¥ MaTeMaTHYeCKOe MO/E/IH-
poBaHue - JInHelHOe NPOrpaMMHpPOBaHHe

Coaepikanue yueOHOro MaTepuajia

[TonsTue 3amaun nuHeHHOrO MporpaMMmupoBaHus. LleneBas QyHk-
. Orpannyenus. O6iacTh JOMYCTUMBIX peuieHuid. dopmynu-
pPOBKa SKOHOMHUECKHUX 3a7a4 B Buje 3aaay JIII.

IIpakTHYecKoe 3aHATHE.
DopMynHMpoBKa 3a1a4 JIMHEWHOIO MPOrpaMMHUPOBAaHUs IS pas-

JIMYHBIX 9KOHOMHYCCKUX chyauHﬁ. HpI/IMCpBII 3aJada O OUCTC,

OK-01
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3agada 0 3arpy3ke 00OpyIOBaHMA, TPAHCHOPTHASA 3a1ada (ympo-
HIeHHBIe BapuaHThl). OnpeneneHue 1neneBoi GyHKINH U OrpaHu-
YeHHH. 3anuch 3a/1a4l B MaTEMaTUYECKOM BUJIE.

Koncyabranus 2
Ipome:xkyTouHas aTTecTAIUS 6
Bcero 2 cemecTp 206
Bcero uyacoB 340
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3. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI N CHUITJIMHBI

Peanuzanus nporpaMmbl JTUCHUIUIHHBI TPeOyeT HaIU4Uus yueOHOTO KaOMHETa MaTeMaTH-
KH.

O6opynoBanue y4eOHOTO KaOMHETA: HATJISIHBIC TOCOOHS (KOMILICKTHI YIeOHBIX TaOHII,
IJIaKaTOB, IOPTPETOB BbIAAOIINUXCA MaTeMaTI/IKOB); HHQ)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IG
CpelcTBa).

Texnuueckue cpecTBa 00y4eHUs: MYJIbTUMEUIHBIA KOMIUIEKC.

3.1. Y4yeOHO-MeTOANYECKOE 00ecIeYeHue

Caenenust 00 3JIEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, TOCTYH K KOTOPhIM oOecreunBa-
€TCs1 Ha OCHOBaHUH MPSIMBIX JOTOBOPOB.

[lepeyeHr MOKYMEHTOB, MOATBEPKIAIONINX HATUYKE/TIPABO HCIOJIB30BAaHUS ITHU(PPOBBIX
(anmexTpoHHbIX) 6nbIMoTeK, DbC

1 KonTtpakT Ne 310//1Y ot 11.11.2024 (OBC 11.11.2024 — 10.11.2025
«JIanby)

5 KonTpakT Ne 306//1Y ot 28.11.2025 (OBC 02.12.2025 — 01.12.2026
«JIanby)
Kontpaxt Ne 114/]1Y ot 28.05.2024 (DITY. 10-

3 11 k. U3n-Bo «IIpocBemenuey. Inexkrpornsidi | 31.10.2024 — 30.10.2025
pecypc CITIO «PROFoGpa3zoBanuey)

4 Kontpaxt Ne 327/1Y ot 25.11.2024 (OBC 25 11.2024 — 24.11.2025
«IPRbooksy)
Kontpakt Ne 11771/24PROF/300/1Y ot

5 |28.10.2024 (Onexrponnsiii pecypc CIT1O 01.12.2024 — 30.11.2025
«PROFo0OpazoBanue»)

_ Jlunien3nonHbIid KOHTpaKT Ne 6//1Y ot
2025 _
2026 6 07.02.2025 (ObC HO5b eLibrary). 01.01.2025-31.12.2025

Jlunen3nonHbplid KOHTpakKT Ne 47/]1Y ot

! 16.03.2026 (ObC HO5b eLibrary). 01.01.2026 —31.12.2026
Kontpaxt Ne 28/11Y ot 17.03.2025 (3BC

8 «ZNANIUM.COM) 17.03.2025 — 16.03.2026
Kontpaxt Ne 77/1Y ot 13.04.2026 (3bC

9 «ZNANTUM.COM>) 13.04.2026 — 12.04.2027

10 KonTtpakt Ne 152//IT ot 30.06.v2025 Ha rproope- 01.07.2025 — 31.12.2025
TEHUE TIEPUOINYECKUX U3JIaHUN

11 KonTtpakt Ne 358//IT ot 29.12.V2025 Ha rproope- 01.01.2026 — 30.06.2026
TEHUE TIEPUOTNYECKUX U3JIaHUN
JIunen3noHHbI# KOHTpPAKT Ne 225/J1Y ot

12 05.08.2025 (3BC 10paiit — CIIO) 05.08.2025 ~ 04.08.2026
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https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/12/%D0%9A%D1%80%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-306-%D0%94%D0%A3-%D0%BE%D1%82-28.11.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/12/%D0%9A%D1%80%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-306-%D0%94%D0%A3-%D0%BE%D1%82-28.11.2025.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-6-%D0%94%D0%A3-%D0%BE%D1%82-07.02.2025-%D0%9D%D0%AD%D0%91-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-6-%D0%94%D0%A3-%D0%BE%D1%82-07.02.2025-%D0%9D%D0%AD%D0%91-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-47-%D0%94%D0%A3-%D0%BE%D1%82-16.03.3036-%D0%9D%D0%AD%D0%91.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-47-%D0%94%D0%A3-%D0%BE%D1%82-16.03.3036-%D0%9D%D0%AD%D0%91.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-28-%D0%BE%D1%82-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-28-%D0%BE%D1%82-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-77-%D0%94%D0%A3-%D0%BE%D1%82-13.04.2026-%D0%AD%D0%91%D0%A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-77-%D0%94%D0%A3-%D0%BE%D1%82-13.04.2026-%D0%AD%D0%91%D0%A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-152-%D0%94%D0%A2-%D0%BE%D1%82-30.06.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-2-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2025-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-152-%D0%94%D0%A2-%D0%BE%D1%82-30.06.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-2-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2025-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-358-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-1-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2026-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-358-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-1-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2026-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-225_%D0%94%D0%A3-%D0%BE%D1%82-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-225_%D0%94%D0%A3-%D0%BE%D1%82-05.08.2025.pdf

JInnensuonnbiii koHTpakT Ne MI101-
13 | 001807/224/11Y ot 05.08.2025 (DY Db «Aka- |01.09.2025 — 31.08.2026
JIEMUSD)

CyOmunieH3noHHbINA KOHTPAKT Ne 243/11V ot
14 | 18.09.2025 (DY uznarennctBa «IIpocsermie- 26.09.2025 — 25.09.2026
Hue»; 9bC «PykoHT»)

Horosop Nel01/H2b5/2097 ot 28.03.2017 28.03.2017 —
15 | (HaumnonanbHas 31eKTpoHHas OMbInoTeKa 28.03.2022 (npoJionHra-
(H3B)) st 1o 28.03.2027)

AKT BBOJIa B 3KCILTyaTalnio DJIEKTPOHHOM Ono-

16 mmotexku BICAY Ne 33 or 19.01.2016

beccpouno

ObecriedeHHOCTh Y4EOHOH TUTEepaTypol IpU peann3alnuu padoyeil mporpaMmmbl

3.1.1. OCHOBHBIEC UCTOYHHKH:

1. bammmakoB M.M. Maremaruka: y4e0. sl CTyJIGHTOB YUPEXACHU cpes. mpod. oOpa-
3oBanus. — M.: OOO «OO6pa3oBaTelbHO-U3IaTeIbCKUI HEeHTp «Akagemus», 2025. — 288 c.
[DU]. - Pexxum moctyma: URL:https://academia-moscow.ru

3.1.2. JIONOHUTEIbHBIE UCTOYHHKH:

1. bapnymkun B. B. Dnements! Boicuieil MaTemaTuku. YueOHUK. B 2-x Tomax. 1, MaremaTuka.
OneMeHTHI BhIcIIeH MaTeMaTuku: Yueonuk: B 2 Tomax Tom 1. - MockBa: OO0 «KYPCy, 2024 -
304 c. - [DU]. - Pesxxum mocryma: <URL:https://znanium.ru/catalog/document?id=466080>.

2. bapaymkua B. B. Dnementsl BbIcHIed MmaremaTuku. Y4eOHMkK. B 2-x Tomax. 2,
Maremartuka. DJIeMEHTHI BbIcIIed maTemMaTuku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KYPC», 2024. - 368 c. - [DU]. - Pexxum gocryma:
<URL.: https://znanium.ru/catalog/document?id=476023 > .

3. umaues, B. C. Maremaruka: YuyeOnuk u npaktuky™m / lllumaves B. C. ; mox pen.
TuxonoBa A. H. - 8-e u3n., nep. u gon .- DnekTpoH. gaH. - Mocksa: M3marensctBo HOpaiit,
2024.- 447 c. - [DU]. - Pexxum gocryma: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. I'eometpus: Yue6noe nocodue / I'yceB B. A., Koxyxos U. b., [Ipokodser
A. A. - 2-e 3., UCHIp. U JI01.- DJIEKTPOH. JaH. - MockBa: U3narensctBo FOpaiit, 2024.- 280 c. -
- [DU]. - <URL:https://urait.ru/bcode/474920>.

3.1.3. Meroanueckue U3gaHus:

1. MaremaTuka [DJE€KTpOHHBIH pecypc]: METOIMYECKUE yKa3aHHs MO U3YyYCHUIO JUCIU-
IUTMHBI 751 00y4aroluXcsl M0 CHEeLMaIbHOCTSIM CpeIHEero MmpogdeccuoHaIbHOro 00pa3oBaHus
21.02.20 «ITpukmamnas reome3us», 25.02.08 «Okcmnyaranus OeCHUIOTHBIX aBHAIIMOHHBIX CH-
crem», 35.02.05 «Arponomus», 38.02.01 «Dkonomuka u Oyxyuer» / [cocT.: A.A. CeHunxuHa,
H.I'. Coupuna, A.A. lemepxxunckuii]. - Boponexx: BopoHexXckuid ToCcy1apCTBEHHbIN arpapHblii
yHuBepcutet, 2025. - PexxuM gocTtyna: A aBTOPU30BAHHBIX IOJb30BaTened. - TeKCTOBBIM
daiin. - Adobe Acrobat Reader 4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10868.pdf>

3.1.4. Tlepuoanueckue U3aaHUSI

1. BectHuk BOpOHEXCKOTO rocyIapCTBEHHOIO arpapHOro YHUBEPCUTETA: TEOpeTHYe-
CKHI MHAYYHO-TIpaKTHYeCKUH xypHan / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

3.1.5. Caiitel 1 HH(pOPMAITMOHHBIE TOPTAIIBI
1. http://MmunoGpHayku.pd/ - MunucrepctBo obpazoBanus PD;
2. http:/edu.ru/ - ®enepanbHblii 00pa3oBaTENbHBIN NOPTAI;
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https://library.vsau.ru/wp-content/uploads/2025/09/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://academia-moscow.ru/
https://znanium.ru/catalog/document?id=466080
https://znanium.ru/catalog/document?id=476023%20%20
https://urait.ru/bcode/469417
https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m10868.pdf
http://минобрнауки.рф/
http://www.edu.ru/

3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kiacchl;
4. http://school-collection.edu.ru/ — DnekTpoHHBI yuyeOHUK «MaTemaTHka B MIKOJE,

XXI Bex».
5. http://fcior.edu.ru/ - wuHpOpMaANMOHHBIE, TPEHUPOBOYHBIE ¥  KOHTPOJIbHBIC
MaTepuaibl
3.2. MarepuajibHO-TEXHHYECKOE H MPOrPaAMMHOE o0ecriedeHue
CaeJieHUs 0 MPOrpaMMHOM OOecrieueHUH 00IIEro Ha3HAYCHUS
Ne Hassanue Pasmerienne
1 | Omnepanuonnsie cuctemsl MS Windows / Linux TK B noxanbHoit cern
BI'AY
2 [Makers! opucHbix mpunoxennit Office MS Windows / 1K B nokanbpHOI ceTn
OpenOffice BIr'Ay
3 | Tlporpammet jutst ipocmoTpa ¢aiinos Adobe Reader / DjVu [1K B jioKaJIbHOU CETH
Reader Brr'AY
4 Bpaysepsi Suaexc Bpaysep / Mozilla Firefox / Internet 1K B nokajbpHOI ceTn
Explorer BIr'Ay
IIK B JoKanbHON ceTH
5 | A DrWeb ES
HTHUBUPYCHAs NporpaMma BIAY
- IIK B JIoKanBHON ceTH
6 | II - 7-Zi
porpamMMa-apXxuBaTop p BLAY
7 | Mynsrumenna npourpeiBarens MediaPlayer Classic TK B noxanbHoi cern
BI'Ay
8 | Inardopma ornaiiH-oGyuenus eLearning server TK B noxanbHoM cern
BI'Ay
9 | Cucrema komimbioTepHOro TectupoBanust AST Test MK s HO};?X’;OH cem

ITomemenus JJIs1 BEACHU A O6pa3OBaTeJ'IBHOFO nmponecca u O60py,HOBaHI/IC

HanmenoBanme 00beKTa, MoATBEpKaa-
JOIIEro HAJIMYMe MaTepHaIbHO-
TEXHUYECKOT0 00ecredeHusl, ¢ ImepedaHeM
OCHOBHOT'O 000PY/TOBaHUS

Anpec (MecTomonoxxeHne) 00beKTa, MOaTBEp-
JKTAONIEr0 HAITHYUE MaTepHaIbHO-TEXHUYIECKOTO
oOecriedeHus (C yKkazaHUEM HOMEpa TaKoro 00b-
€KTa B COOTBETCTBUH C IOKyMEHTAMH IO TEXHUYE-
CKOI MHBEHTapHU3aIINN)

1 | YueOHas ayauTopus i TPOBEACHUS
3aHATUHA BCEX BUAOB, B TOM YHCJIE IPyII-
MOBBIX M HMHIWBHIYANbHBIX KOHCYJIbTa-
LU, TEKYILEro KOHTPOJIS M IMPOMEXY-
TOYHOW aTTECTAI[MU: KOMILIEKT y4eOHOU
Mebenu, AeMOHCTPAllMOHHOE 000pyI0Ba-
HUe, y9eOHO-HATIISAHBIE T0COOHS

394087, BopoHexckast o0nacTs, r. Boponex, yi.
Tumupsizesa, 21, mom. 1l

Ayn. 107

2 Ilomemienmne g CaMOCTOATEILHOMN
paboThl: KOMIUIEKT y4eOHOW Mebenw,
JIEMOHCTPAIIMOHHOE 000pYyAOBaHUE W
y4eOHO-HATJISITHBIE TTOCOOUS, KOMITBIO-
TepHAs TEXHWKA C BO3MOXKHOCTBIO
nonkiIoueHus Kk cerun «HTEpHET» WM
o0ecrieueHreM JIOCTyna B 3JIEKTPOH-
HYIO “H(OpPMaIMOHHO-
00pa3oBaTENbHYIO Cpedy, HCIONb3ye-
MOe TmporpaMMHOe obOecriedeHne MS
Windows, Office MS  Windows,

394087, Boponexckas obnacts, r. Boporex, yi.
Tumupszesa, 21, mom. 1l
Aya. 103
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LibreOffice

Drweb ES, 7-Zip, MediaPlayer
Classic, SIunexc bpaysep/ Mozilla Fire-
fox / Internet Explorer, ALT Linux,

4. ®OHJI OHEHOYHBIX CPEJACTB, KOHTPOJIb 1 OIIEHKA PE3YJIbTA-

TOB OCBOEHUA INCIHUIIINHBI

4.1. OueHka pe3yJbTaTOB OCBOEHHUS THCIHMILINHBI

KOI[ 1 HAMMCHOBAHHUE (l)OpMI/IpyEMbIX KOMIICTCH- (I)OpMI)I U METOAbI KOHTPOJIA U OLICHKHU

107071

OK-01 BwiOupare crnoco0bl pemeHus 3anad | Dopmbl KOHMPOAA 00yUeHUA:
HpO(l)eCCI/IOHaHLHOI;'I ACATCIBbHOCTH MPUMCHUTCIBHO | - MPAKTHUYCECKOC 3aaHUC NPUMEHCHUA MaTEMa-

K pa3JIMYHbIM KOHTCKCTAM

THYECKUX METOIOB VISl PELICHHS 3a/1a4;
- YCTHBII\/'I OIpocC MO0 OCHOBHBIM MAaTEMAaTUYCCKUM
IMOHATUAM, UCIIOJB3YEMbIM [JId OIIMCAHUA pPa3-
JIMYHBIX ITPOLECCOB U HBJ’IeHHﬁ;

- KOHTpoJbHas pabora;

- TECTUPOBAHUE

Dopmbl oyeHKu pe3yIbmamueHocmu 0oyue-
HuA: TPaJUIMOHHAS CHCTEMa OTMETOK B Oayuiax
32 KaXIyI BBITIOJHEHHYIO Pa0OTy, Ha OCHOBE
KOTOPBIX BBICTABJISICTCA UTOrOBast OTMECTKA.

4.2. Kputepuu olleHKHU Pe3yJIbTAaTOB 00y4eHUs

4.2.1. Kputepuu olleHKH JK3aMeHa

OrneHka, ypoBEHb

Onrcanne KpUTEPUECB

«OTIn4HOY,
BBICOKUH YPOBEHb

OOyuaromuiics oka3all MPOYHBIC 3HAHHS OCHOBHBIX IOJIOKEHHN y4eO-
HOW TUCHHIUINHBI, YMEHHE CAMOCTOATENHHO pelaTh KOHKPETHBIE TpakK-
TUYECKHE 3a/1a4ll TOBBIIIEHHOW CIOXHOCTH, CBOOOIHO HWCIIONB30BaTh
CIPaBOYHYIO JINTEPATYpPY, AeJIaTh 0OOCHOBAHHEIE BHIBOJIBI.

«XoporIio,
TIOBBIIIIEHHBIA YPOBEHb

OOyJaromuiicsi MoKa3ayl MPOYHbIE 3HAHHUS OCHOBHBIX IOJOKEHHU y4deo-
HOM TUCIUIUIMHBI, YMEHUE CAMOCTOSITENBHO pelIaTh KOHKPETHBIE MpPaK-
THYECKUE 33/1a4H, ITPETyCMOTPEHHBIe pabodeil mporpaMMoid, OpHEHTHPO-
BaTHCS B PEKOMEHIOBAHHON CIIPABOYHOU JIMTEPAType, YMEEeT MPaBHIBHO
OLICHUTD MOITYYCHHBIE PE3YIbTATHI.

«Y IOBIETBOPUTEIBLHOY,
MIOPOTOBbIN YPOBEHB

OOyJaromuiicss TOKa3all 3HAaHHE OCHOBHBIX TOJOKEHUH y4eOHOW TUCITH-
IUIMHBI, YMEHUE MOIY4aTh C IMOMOIIBIO HPENoAaBaTesis MpaBUIIbHOE pe-
[IeHUEe KOHKPETHOW MPAaKTUYECKOH 3aJauyd M3 4Hcia MPEeayCMOTPEHHBIX
paboueii mporpaMMoii, 3HAKOMCTBO C PEKOMEHIOBAaHHOM CIPaBOYHOM JTH-
TEPATYPOU.

«HeynoBnerBopuTeabHO»
HU3KUN YPOBEHb

[Ipu orBere oOydaromierocsi BbISIBUIMCH CyLIECTBEHHbIE NMPOOETBI B 3HA-
HUSIX OCHOBHBIX IOJIOKEHUH y4eOHOW NMCHMIUIMHBI, HEYMEHHE C ITOMO-
IIBIO TIPENoAaBaTENs MMOMYYHUTh NPABHIBLHOE PElIeHHEe KOHKPETHON Mpak-
THYECKOM 3aJaud M3 YWCIIAa TNPEeIyCMOTPEHHBIX pabodeld mporpammoit
y4eOHOH AMCIUIUIMHEI.
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4.2.2.

Kpurepun onenku auddepeHMpoBaHHOIO0 3a4eTa

OreHka, ypoBeHb

OnucaHue KpUTEPHEB

«3auTeHo (OTJINYHO)»,
BBICOKHH YPOBEHb

OOyuatomuiicss rryOOKO ¥ MPOYHO YCBOWJI BECh MPOrPaMMHBIH MaTepH-
aJl, CYEPITBIBAIOILIE, MTOCIICOBATEIBHO, TPAMOTHO U JIOTUYECKU CTPOHHO
ero u3Jlaraer, He 3aTPYAHICTCS ¢ OTBETOM IPH BUOM3MEHECHHH 3a/1aHH,
CBOOOJHO CHPABIISACTCS C 3a/la4aMH W MPAKTHYSCKUMHU 3aaHHUsIMH, Tpa-
BUJIBHO O6OCHOBBIB3€T MPUHATBIC PCEHICHUA, YMECET CaMOCTOATCIbHO
00001IaTh 1 M3NIaraTh MaTepHal, He JIOMycKas OIIHOOK.

«3auTeHo (Xopo1o)y,
MOBBIIICHHBIH YPOBEHb

OOyuaromuiics TBepO 3HAET MPOTPAMMHBII MaTepHral, TPAMOTHO U MO
CYIIIECTBY M3J1araer ero, He JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MOXKET NMPABUIBHO MPUMEHATh TEOPETUUECKHE OO~
JKEHUSI U BIAJIeeT HEOOXOMUMBIMH YMEHUSMH M HABBIKAMU TIPH BBIIOJI-
HEHHUH MPaKTHUECKUX 3aJIaHUil.

«3adreHo
(YAOBIETBOPUTEIHHO)Y,
IIOPOTOBBIN YPOBEHB

OOyyaronuiicss yCBOMJI TOJBKO OCHOBHOM MaTepwas, HO HE 3HaeT OT-
JISNIbHBIX JIeTalied, JOMycKaeT HETOUYHOCTH, HEJOCTATOYHO NMPaBUIbHBIC
(hOpMYJTUPOBKM, HApyIIaeT IOCIEIOBATCIIBHOCTh B H3JIOKECHHUH IPO-
TpaMMHOro Marc€puaja M HUCHBITBIBACT 3aTPYAHCHHA B BbBIIIOJHCHUN
MPaKTUYECKUX 3aJaHui.

«HesaureHo
(HEyIOBIIETBOPHUTEIBHO)
HU3KUN ypPOBEHb

OOyuJaromuiicss He 3HaeT 3HAYNUTENFHOW YacTH MPOrPaMMHOIO MaTepua-
7a, JIOMyCKaeT CYIIECTBEHHbIC OIIUOKH, ¢ OONBIIUMH 3aTPyTHCHUSMU
BBITTOJTHSIET TIPAKTHYECKHE 3aIaHUS, 3a][aUH.

4.2.3. Kputepuu o1lleHKH KOHTPOJIbHBIX padoT

Orienka, ypoBeHb

Ornrcanne KpUTEPUECB

«OTIn4HOY, Pabota, BeINOHEHHAS ITOJIHOCTHIO O€3 OMOOK U HEAO0YETOB
BBICOKHI1 YPOBEHD
«Xoporioy, Pa6ota, BBITOTHEHHAS MMOITHOCTHIO, HO TIPU HAJIMYUM B HEW HE Ooree

TIOBBIIIIEHHBIA YPOBEHb

OJHOW HerpyOol OmHOKM W OJHOrO0 HemodeTa, He Ooyee ABYX
HEJIOYETOB

«Y IOBNIETBOPHUTEIHHOY,
IIOPOTOBBIN YPOBEHB

OO0yJaromuiicss IpaBUIIFHO BRITIONHIUT HE MeHee 2/3 Bceil paboThl min
JOMycTU He Oonee OgHOW TpyOoil OmmMOKM W JBYX HENO4YETOB, HE
Ooee orHOM Tpy0Oo M OTHON HErpyOo OmMOKH

«HeynoBnerBoputenbHO»
HU3KUN YPOBEHb

OO0yJaromuiics: mpaBUIIFHO BBIITOIHEHO MeHee 2/3 Bceil paboTs

4.2.4. Kputepun OlleHKH YCTHOI'0 ONpoca

OueHka, ypoBEHb

OnucaHue KpUTEpUeEB

«OTaraHOY,
BBICOKHAW YPOBEHb

BeicTaBnsiercs, ecnu OOydaromuiicsi MOCIENIOBATENbHO, YETKO, CBS3HO,
000CHOBaHHO W 0€30MMO0YHO M3NaraeT y4eOHBI MaTepua;, aeT OTBET B
JIOTUYECKOM MOCIIEIOBATEIBHOCTH C UCIIOIB30BAHUEM TPHHATOW TEPMUHO-
JIOTUH; TIOKa3bIBaeT MOHMMAaHHE CYIIHOCTH PacCMaTpUBAEMbIX MOHSTHH,
SBJICHUH W 3aKOHOMEPHOCTEH, TEeOpWi, B3aMMOCBS3EH; yMEeT BBIICISATH
TJIaBHOE, CAMOCTOSATEIBHO MOATBEPXKIATh OTBET KOHKPETHBIMHU IIPHMEPaMH,
(akTaMH; CaMOCTOSATEIBHO aHAIM3UPYET M 0000IIaeT TEOPETUIECKHH Ma-
TepHa; CBOOOHO yCTaHABINBAET MEXKIIPEMETHBIE (Ha OCHOBE paHee IpH-
OOpETEeHHBIX 3HaHW) M BHYTPHIIPEAMETHBIE CBS3H; YBEPEHHO M O€30LIu-
00YHO TpUMEHsET IOJy4YeHHBIC 3HAHHWS B PEIICHHH HOBBIX, paHee HeE
BCTpeuaBIIMXCA 3a]a4; PaldOHAIBHO HCIONb3YEeT CIPABOYHbBIE MAaTEPHAIHI,
y4eOHUK, JONOJHUTENbHYIO JIUTEPATypy, NPUMEHSET YIOPSJ0YEHHYIO CH-
CTEMY YCJIOBHBIX 00O3HAa4YeHUI NpPU BEAECHUM 3alMCel, CONMPOBOXKIAOIINX
OTBET; JIOIYCKAaeT B OTBETE HEJOYETHI, KOTOPHIE JIErKO HCIIPABIISET 1O Tpe-
0OBaHMIO TPENOAaBaTENs.

«Xopomoy,

BI:ICTaBJ'ISICTCFI, €CJIn 06y‘{aIOHlHI>’IC$I TMOKa3bIBACT 3HAHNUC BCCr0 M3YUCH-
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MOBBIILICHHBIH YPOBEHb

HOr'0 y4eOHOro MaTepuala; JacT B OCHOBHOM IPaBUJIbHBIA OTBET; y4eO-
HBIIi MaTepuas M3JiaraeT B 0OOCHOBAaHHOW JIOTHYECKOM IMOCIICOBATEIIb-
HOCTH, IIPY 3TOM JIONTyCKAET OJIHY HErpyOyIO OIMOKY WK HEe Ooliee TBYX
HEJIOYETOB B HMCITOJIb30BAHUU TEPMHUHOJIOTMU Y4ESOHOTO MPEAMETa, KOTO-
phI€ MOXET HCIIPaBUTh CAMOCTOSITEIILHO; aHAJIM3UPYET U 0000IIaeT Teo-
peTHyYecKuil MaTepralt; COONIIOIaeT OCHOBHBIE MPAaBUIIA KYJIbTYPhl YCTHOM
peuy; MPUMEHSIET YIIOPSAAOUYEHHYIO CUCTEMY YCIOBHBIX 0003HAUCHUH TPU
BEJICHUM 3aMKCEN, COMPOBOXAAIOIINX OTBET.

«Y TOBJIETBOPUTENLHOY,
IIOPOT'OBBIN YPOBEHD

BricraBisiercs, ecnu o0yJarompiics: 1eMOHCTPUPYET YCBOSCHUE OCHOBHOTO
coJiepikaHusl y4eOHOTO MaTepuaia, UMeeT MpoOenbl, He MPEnsSTCTBYIOIINE
JalbHEeNHIIeMy YCBOGHHIO YYeOHOTrO MaTepuana; MpUMEHSET MOoJTy4YeHHbIE
3HAHUS [PH OTBETE Ha BOIPOC, aHAJIM3E MPEUIOKEHHBIX CUTYyalUil 1m0 00-
pasily; IOMyCKaer OMMOKK B HCIOJB30BAHUM TEPMUHOJIOTMH y4eOHOTo
npeaMeTa; TOKa3biBaeT HEIOCTaTOYHYIO C(HOPMHPOBAHHOCTH OTACIBHBIX
3HAHWW U YMEHUU; BBIBOJIBI M 000OIIEHUS apryMEHTUPYET ¢l1abo, J0mycKa-
eT B HUX OLIMOKH; 3aTPyIHIETCS NPU aHAU3e U 0000IIeHHN y4eOHOoro Ma-
Tepuasa; JaeT HEeMOJHbIe OTBETHI Ha BOMPOCHI MPENoAaBaTeNs WId BOCIPO-
W3BOJAMT COJCPKAHKME paHee MPOYMTAHHOrO y4eOHOro TEKCTa, cjiabo CBS-
3aHHOTO C 3aJJaHHBIM BOIIPOCOM; HCIIONIb3YET HEYMOPAIOYEHHYIO CHCTEMY
YCIIOBHBIX 0003HAYEHUH MTPU BEICHUH 3aIMCEH, COIPOBOXKIAIONINX OTBET.

«HeynoBieTBopuUTENbHOY,
HU3KUN yPOBEHb

BeicTaBnsieTcs, ecnm oOydaromuiics: He PacKkpbUl OCHOBHOE COJEpKaHWE
y4eOHOro MaTepuaa B IpezieNiaX MOCTaBICHHBIX BOIIPOCOB; HE yMEET MpH-
MCHATH UMCIOIINECA 3HAHNA K PCIICHUIO KOHKPETHBIX BOIIPOCOB U 3a1a4 110
o0pa3iy; AOImycKaeT B OTBeTe Oojiee NBYX IpyObIX OIIMOOK, KOTOpBIE HE
MOKET UCTIPABUTH JaXKe P NOMOIIH 00YYAIOINXCS ¥ IPENoJaBaTesl.

4.3. OueHoYHbIE cpeACTBA AJIs1 IPOBeAeHUs TEKYLero KOHTPOJIsl yCleBaeMOCTH

TecToBBIC 3a0aHUA

1.971eMeHTOM MHOKECTBA HaTypaJlbHBIX YHUCCII SABJISCTCA. . .

) V7
(?) 0
(H 173
(?) -2

2. Yucno 2,1 npuHaIeKUT MHOXKECTBY. ..
(P B={plbez, —2<b<3}
() A={alaeN, 1<a<10}

(NC = {c|c eR,

—3<c <26}

DD={d|deQ, d<2}

3. [[aHLI KOMIIJICKCHBIC YHuCiia Z

(N —5—10i
(?) —5—2i
(?) —1—si
(M11-2i

1 =1-2i, 22 =4+ 2i, Torna 321-225 paBHo...

1

4. Boraucnmre: —15-814 —19.
IIpaBuibHbI oTBeT: — 64

3

5. Briuucnure: 25E -0,25.
IIpaBuibHblii oTBeT: 124,75
6. Berauciure: 109, 0,04 +2log, 5.
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IIpaBuiabHbIi oTBeT:(

7. Jana QyHkmus y =In(x2 —5x + 6) +3. Torma ee 001acThi0 3HA4YECHMH SABJIAETCA

MHO>XECCTBO...
(?) [-5:+0)
(7) (—o052) L (3;+o0)

(?) (/6 + 5;+0)
() [3;+0)

8. Berunciure 16°°1°%1°
(H10

(7)4

(7)0,5

(7)2

9. Pemnre ypaBuenue 10gy(2x-1) = -3
I[IpaBuabHblii oTBeT:9/16

1
10. Pemmure ypaBHEHHE 27 = —

I[IpaBuabHbIii oTBeT:7/3

1I 0g; 4
11. Beruucoure 32

IIpaBuiabHbBIN 0TBET:2

1
12. Pemmte HepaBenctBo 82 > =

IIpaBuiabHbIi 0TBET: X > —1

13. Permnre HepaBeHcTtBo  1004(7 - X) < 3
IIpaBuabHBI oTBeT: X> —57,x <7

14. Pemnre ypaBuenne 7% 2 —147=5

IIpaBubHBII oTBeT: -1
-1

15. Jlnst ApoGHO-palMOHAIBLHOM QYHKIMK X+ 2% 1oukoit pa3phIBa ABISETCH. . .
(7)x=2
(?7) x=1
() x=0
(2)x=3
Sin3x

Lim
16. 3nauenue npegena >0 4x paBHO...
(7)0
(?)1/4
(7)1
(H3/4

17. Haiitu yrioBoii ko3 duiueHT kacareabHON K KpUBOU y=X2 -4 B Touke, alciucca Ko-
TOpOM paBHa 2

(H4
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(7)12
()8
()0

18. 3akoH NBM>KEHUSI MAaTEPHAIBHONW TOUYKH UMEET BU/L

S(t)=t® +t* +t

, rne S(t) — xo-

OpJIMHATa TOYKH B MOMEHT BpeMeHH t. Torna ycKopeHue TOYKM B MOMEHT BpeMeHu t = | paB-

HO...
(?)6
()8
(7)5
(7)3

19. B kakoii MOMEHT BpeMEHU CKOPOCTb TOYKHM, JBHXKYIIEHCA IO
S(t)=t* — 4t +5 pasna 0?

()2
(7)1
(7)8
()0

20. 3anosiHATE NpOMyCKH: Ecii MociaenoBaTenbHOCTb .. ..., TO OHA......
(? )MOHOTOHHA; CXOIUTCS

(?) cxomuTes; orpaHUYeHa

()MOHOTOHHA M OT'PaHUYCHA; CXOTUTCS

(?) orpaHuueHa; CXOAUTCS

21. [IlocnenoBaTenpHOCTh 3alaHa PEKYPPEHTHBIM  COOTHOLIEHMEM @, =

a, =—2,a, =1. Torga 4eTBepTHIN YIECH 3TOM MOCIEIOBATEIBHOCTA (3 PABEH. ..

()5
(\)-2
()2

(?) 6

o ] 6—x—2x2
22.Haiitu npenen  lim ————
x—o—2 3x2+11x+10

IIpaBubHBII OTBET: -7

. ] 6—x—2x2
23. Haiitu mpenen lim —————
x—oo 3x“+11x+10

IIpaBuibHbI oTBET: -2/3

24. HaiinuTe 3Ha4YeHHE IPOM3BOIHON QyHKIIMK Yy =e¢e" B TOuke Xo = 0
IIpaBuiabHbIi oTBeT: 1

25. Beluncnute 3HaUCHUE MPOU3BOIHOM GYHKIMKH y = SiN X —2x B Touke xo = 0.

IIpaBuibHbI 0TBeT:-1

3aKOHY

' an—l l

26. B crane 50 kopoB. U3 Hux 15 xopoB 1-it mopoasl, octanbHblie — 2-if mopoasl. Haiinute

BEPOATHOCTH TOI'O, UTO CJ'Iy‘-IB.fIHO BBI6paHHaH Ha CTaJla KOpOBa OKaKCTCA 2-#" MOpoOabI.
(?) 0,4
(2)0,5
()0,6
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(10,7

(7)52
27. YcTaHOBUTE COOTBETCTBUE MEXAY (DYHKIMSIMH U XapaKTEPUCTUKAMU 3TUX QYHKLIUH.
DyHKIUH XapaKTepUuCTHKHU
A. y=2x—3 1. ®yHKuMs Bo3pacraronias
B. y=x"—x+2 2. @yHKIMS yObIBaKOLIAs
B. y=4x—x° 3. ®yHKIMS UMEET TOUKY MUHUMYyMa
I'. y=5-3x 4. @yHKIMSA UMEET TOUKY MaKCUMyMa

IIpaBuibHblii oTBeT: A-1, b-3, B-4, I'-2

28. YcTaHOBHTE COOTBETCTBHE MEXIYy (YHKIUSMHU U XapaKTEPUCTHKAMH 3TUX (YHKIUH
Ha oTpeske [2; 7].

DyHKUUH XapakTepucTUKH
A. y=15-7x 1. dyHKIIMS BOo3pacTaeT Ha OTpe3ke [2; 7]
B. y=—x"+6x—10 2. @yHKIMs yObIBaeT Ha oTpeske [2; 7]
B. y=x2—5x+7 3. @yHKIMA IPUHUMAET OTPULIATENILHOE 3HAYE-
HUE B KOXJION TOUKe oTpe3ka [2; 7]
I'. y=12x-25 4. OyHKIUS TPUHUMAET MOJOXKUTEIBHOE 3Ha-
YeHHe B KOXJI0M TOUKe oTpeska [2; 7]

IIpaBuabHblii oTBeT: A-2, b-3, B-4, I'-1

29. YcTaHOBUTE MOCIIEI0BATENILHOCTh MAacC BEJIMUMH MO BO3PACTaHHIO
1. Macca ¢gyr60osbHOTO MsT4a

2. Macca noxaeBoil Karuiu

3. Macca B3pocioro 6eremMora

4. Macca cTupaJibHOM MallluHbI

IIpaBuabHbIii oTBeT: 2,1,4,3

30. YcranoBUTe MOCIEI0BATEIBHOCTD IO BEJIMYMH 110 BO3PACTAHUIO
1. [Timomane OaikoHA B KUJIOM JOME

2. [Inomaas Tapenku

3. [Tnomanp Jlamoxckoro o3epa

4. [1nomaar 0JIHOW CTOPOHBI MOHETHI

IIpaBuabHbIii oTBeT: 4,2,1,3

YcTHBIH onIpoc

1. Yto Takoe oObIKHOBEHHAas poOb? 3anuch 0OBIKHOBEHHOH MpoOu. OCHOBHOE CBOHCTBO
npoou. [IpuBecTH mpuMepsI.

2. CnoxeHue u JelieHne 0OBIKHOBEHHBIX Ipo0eil ¢ pa3HbIMH 3HaMeHaTensMu. [IpuBectu
MIPUMEPHI.

3. YMHOXeHHME W BBIYUTaHHE OOBIKHOBEHHBIX IpOO€il C pa3HBIMH 3HAMEHATEISIMHU.
[TpuBecTu mpumepsl.

4. Yro Takoe necsatuuHas ApoOb? 3anuck aecsaTuuHoi npoou. [IpuBecT mpumMepsl.

5. CrnokeHue ¥ JIelieHne JecITUUHBIX Apobei. [IpuBectr mpumMepsl.

6. YMHOXXEHHE U BBIYUTAHHE JeCITUUHBIX apobeit. [IpuBecTu mpumMepsl.

7. Yto Takoe anredpanveckas 1po0s. [IpuBectu mpumepsi.

8. OcHoBHOE CBOMCTBO anredpanveckoii qpoou. [IpuBectu npumepsl.

9. CnoxeHue u eneHue aaredpanyeckux apooeit. [IpuBectn npumepsl.

10. BerunTanue 1 yMHOXKeHUE anredpanueckux apoodeit. [IpuBectu npumepsl.
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11. Yro Takoe creneHs ¢ HaTypaibHbIM NoKa3aTeneM? CTeneHb MOJIOKUTENBHOTIO YNCiIa
¢ moObIM mokazateneM. CTeneHb OTPHULATENLHOTO YHCIAa C YETHBIM Moka3arteneM. CTeneHb
OTPULATENILHOTO YMCIIa C HEYETHBIM NoKa3zareseM. [IpuBectu npumepsl.

12. CpoiicTBa CTENEHM ¢ LENBIM MOKa3aTeneM. [IpuBecTr mpuMepsl.

13. UYro Takoe ypaBHenume? KopHm ypaBHeHHs? UTO 3HAYUT pemIUTh ypaBHEHHE?
[IpuBectn npumepsl.

14. Anroputm peuienus ypaBHeHuil. [IpuBectu npumepsl.

15. Anroputm peurenus ApoOHoro ypasHeHnus. [IpuBectu npumepsl.

16. KBagpaTHblii KOpeHb. ApudMeTndeckuil KBaapaTHbI KopeHb. [IpuBecTr mpumMepsl.

17. CBoiicTBa apr(pMETHIECKOTO KBapaTHOTO KOpHs. [IpuBecTH mpuMephl.

18. YpaBuenwue x*=au ero KopHHU. [IpuBecTn npumepsl.

19. CpoiicTBa kBagpaTHBIX KopHE#. [IpuBecTn mpumep.

20. Kybuueckwuii kopeHb. [IpuBectn mpumepsl.

21. JlaiiTe onpeeicHre YUCIOBOU (DYHKITHH.

22. Yrto Takoe apryMeHT QpyHKIHH?

23. Yrto Ha3pIBaeTcs 00MacThio onpenaencHust GpyHkmun?

24. Yto Takoe 00acTh 3HAYCHUS PYHKIIUN?

25. Yro HazpIBaeTcs rpadukoM HyHKIUHN?

26. Kakue mpeoOpazoBanus rpagukoB GyHKIni Bl 3HaeTe? [lepeuncnure.

27. Jlaiite onpeencHre 4E€THONU (DYHKITHH.

28. Kakast pyHKIHS Ha3bIBaeTCs HEUETHOM ?

29. HazoBute 0coOeHHOCTH Tpaduka YETHOW (PyHKIIHH.

30. KakoBa ocobeHHOCTh Tpaduka HeUETHOU PyHKITIN?

31. Kakast pyHKkImsi Ha3bIBa€TCS MEPUOUICCKOMN?

32. Kakast pyHkumst Ha3pIBaeTCs BO3pACTAONICH Ha MHOKeCcTBE P?

33. Kakas pynkums Ha3pIBaeTcs yObIBaroIIe Ha MHOKecTBE P?

34. Kakast Touka Ha3bIBa€TCs TOYKOWM MUHUMYMA (PYHKITUHN?

35. Kakast Touka Ha3pIBaeTCsA TOYKOM MakcuMyma (QyHKIIUH?

36. Kak Ha3bIBalOTCS TOYKHA Max U min?

37. ChopmynupyiiTe onpeeneHue Jorapudma, OCHOBHBIE CBOMCTBA JTOoraprupMOB.

38. Uto Takoe panuaHHas Mepa yria?

39. ChopmynupyiiTe OCHOBHbIE TPUTOHOMETPHUECKUE TOXKECTBA.

40. Pemrenne mpoCTEHIIMX TPUTOHOMETPHUIECKUI YpaBHEHUH.

41. aiite ompenesneHrue MPOU3BOIHONU (DYHKIUHU, CPOPMYIUPYHTE OCHOBHBIEC IMpaBUIIa
muhdepeHIupoBaHUsL.

42. YpaBHEHHE KacaTeJbHOHN K TpaduKy QyHKIIHH.

43. CopmynupoBaTh CBOMCTBA Mapauieenumneia

44. Jlatb onpenenenue Terpadapa. Ha3BaTh ero 3JeMeHTHI.

45. Jlats onpenenenue napamienenunena. HasBaTb ero sneMeHTsI.

4.4. OueHo4HbIe CPeICTBA /sl IPOBEACHHUS NPOMEKYTOYHOMH ATTeCTALMHU
Bonpocs! qis iugdepeniupoBaHHOro 3avyera
1. Llenble ¥ parMoOHaIbHBIE YHCIIA.
2. JleficTBUTEIbHBIC YUCTIA.
3. [TpubnuKeHHbIe BEIYUCIICHHS.
4. KoMIuiekcHble ynca.
5. Apudmerndeckue onepanuy HaJl KOMIIEKCHBIMH YHCIIAMH.
6. OGnacTb ompesAereHUs U MHOXKECTBO 3HAYCHUH; Tpapuk (YHKIUH, MOCTPOCHHUE
rpaduKoB QYHKIMH, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMHU.
7. Obnactp onpeneneHus 1 0671acTh 3HaU€HUN 00paTHOM (PYyHKIIMH.
8. I'padux obpaTHO PyHKIMY.
9. Kopenb n-oii cTeneHH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

KopHu HaTypaslbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.

[IpeoOpa3oBanne UPPATUOHATBHBIX BBIPAKECHHH .

Crenenu ¢ paliMoHalIbHBIMU OKA3aTENsIMHU, UX CBOICTBA.

[IpeoOpazoBaHUe CTEICHHBIX BRIPAXKEHUH, UCIOJIB3YsI CBOMCTBA CTEIICHEH.

Crenenu ¢ 1eCTBUTENBHBIMU [T0KA3aTEISIMU, UX CBONCTBA.

Jlorapupm. OcHOBHOE JIOTapU(PMUICCKOE TOKIECCTBO.

JlecATUYHBIE U HATYpAJIbHBIE JIOTAPH(MBI.

[IpaBuna aeiicTBuii ¢ norapupmamu.

Omnpenenenre oKa3aTeIbHON (QYHKIINHY, €€ CBOWCTBA U TpaduK.

Omnpenenenus norapugMuyeckoi GyHKINH, €€ CBONCTBA U TpaduK.
Pemenune mnpocTedmmx moOKa3aTeabHBIX M JIOTAapU(PMHUUYECKUX ypaBHEHUN U

HEpaBEHCTB.

21
BEKTOpa.
22

OO0 DN W~

10

. CnoxxeHue 1 BbIUMTAHUE BEKTOPOB. YMHOXEHHE BeKTOpa Ha yucio. KommuianapHbie
. Koopaunats! Touku u koopanHaThl BekTopa. CKalsipHOE NMPOU3BEAECHNE BEKTOPOB.

Bonpocs! 1i1s 3k3amMmena

. [Ipenen nocnenosarensHoctu. [Ipenen pynkuu.

. [lonsiTrie 0 mpou3BoAHON QYHKUNHU, €€ TeOMETPUUECKUIN U (PU3NUECKUN CMBICIT.

. [IpousBoIHBIE CyMMBI, Pa3HOCTH, IPOU3BEAEHNUS, YACTHOTO.

. [Ipou3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITUH.

. YpaBHEHHE KacaTeJIbHOM.

. Bo3pacranue u yobiBanue GyHKIIUU. DKCTPEMYMbI (DYHKIIAH.

. MOHOTOHHOCTB, YETHOCTbh, HEYETHOCTh (PYHKITHIA.

. Bropas npou3BoHasi, ee reoMeTpUIeCKuil U (PU3HIECKUI CMBICIL.

. [IpuMeHeHne mpon3BOIHOM K UCCIIETOBAHMIO (DYHKITUH U TMTOCTPOCHUIO TpaduKOB.

. IIpuMepsl KUCIONIB30BaHUS MPOU3BOJAHON I HAXO0XKIACHUS HAMITYYIIEr0 PElIeHUs B

MPUKJIATHBIX 3a/1a4ax.

11.
12.
13.
14.

[TepBooOpasHas, mpaBUI0 HAXOXKICHHSI, OCHOBHOE CBOWCTBO MEPBOOOPA3HOIA.
Heonpenenenuplii U onpeaeieHHbld 1 UHTETpal.

®dopmyna HeroTrona—JleliOnuiia. Beraucienre HHTerpaios.

[IpumeHeHue onpeesIeHHOT0 HHTErpajia sl HaXOKICHHS TUIOIIA i KPUBOJIUHEIHON

TpallCinu.

15.
16.
17.

OCHOBHBIE TTOHATHS KOM6I/IHaT0pI/IKI/I.
33,[[3‘11/1 Ha 1moacydcT 4yuciia pa3MeH_IeHI/II71, NEPECTAaHOBOK, COUYCTaHMH.
CO6LITI/IC, BCPOATHOCTD CO6BITI/I$I, CJIOKCHHC U YMHOXKCHHC BepOHTHOCTeﬁ. Ilonstue

0 HE3aBHUCHUMOCTH COOBITHI.

18

. IlpencraBienne naHHBIX (TAONMIBI, AMArpaMMbl, Tpaduku), BBIOOpKa, CpeaHEe

apI/I(bMeTI/I‘ICCKOG, MEauaHa, MOJia psaaa. ITonsatue o 3agauax MaTeMaTUYEeCKOH CTaTUCTHKU

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

31

Paguannas mepa yria.

CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YHCJIa.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

DopMyIIbl IPUBEICHUS.

CuHyC 1 KOCUHYC IBOWHOTO YIJa.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHUCIIA.

IIpocreiilre TPUrOHOMETPUYECKUE YPABHEHMUS.
Tpuronomerpuueckue QyHKIMH, UX CBOICTBA U rpaUKH.
B3anMHOe pacnosnokeHue NpsAMbIX U INIOCKOCTER B IIPOCTPAHCTBE.
IIpusma. IIpssmas u HaknoHHas npusma. [IpaBunbHas npusma.
[Mapannenenunen. Kyo.

IIupamupa. IIpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.
. llmimHap ¥ KOHYC. Y CEUYEHHBIN KOHYC.
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32. lap u cdepa, ux ceUCHHUS.
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puniaoxenne 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmmsl
1 MH(pOpMaNusi 0 BHECEHHBIX H3MEHEHHUAX

JlOJKHOCTHOE JUIIO,
MIPOBO/IUBIIIEE MPO-
Bepky: ©.1.0.,
JOJKHOCTD

[ara

[ToTpebHOCTH
B KOPPEKTHPOBKE
yKa3aHHEM COOTBET-
CTBYIOIINX pPa3zeiioB
pabouyeil mporpamMmmsl

WNupopmanyst 0 BHECEHHBIX
M3MEHEHHUAX
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