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Pabouas nmporpamma qucuMIUIMHEL «MaTemMaTuka» pa3paboTaHa Ha OCHOBE:

®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6 obpazosa-
HuM B Poccuiickoit denepaunny;

denepanbHOTO rOCYyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CpeAHEro odmero o0-
pazoBanus (yrBepxaéH [Ipukazom MunucrepctBa obpasoBanus U Hayku Poccuiickoit denepa-
uuu oT 17 mast 2012 r. Ne 4130, pen. ot 27.12.2023);

@denepalibHOTO rocyaapcTBeHHOro oOpasoBarenbHoro cranaapra (PI'OC) cpeanero
npodeccnoHaAIbHOTO 00pa3oBanus 1o crernuaibHOCTH 38.02.01 «DKoHOMUKA U OyXTalTepCKUid
yueT (1o otpacisaM)» (yreepxkaeH [Ipukazom MunucrepcrBa npocsemenust Poccuiickoit dene-
pauuu ot 24.06.2024 r. Ne 437);

[TpumepHoit paboueii mporpaMMbI CpeiHero 001ero oopazoBanus «MareMaTuka,

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

W Cenunxuna A.A.

PaGouas mporpamMma paccMoTpeHa U yTBEpKJeHa Ha 3acelaHuu Kadeapbl T'yMaHUTapHBIX
U €CTECTBEHHO-HAY4YHbIX TUCHUIUINH (IpoTokoia Nell ot 24.06.2025 r.)

CocraBurelb:

1 o
3aBenyrwmmii kagenapoi £ W Mmﬁjﬂﬁ o Bacusenko O.B.

Paboyas mporpamma paccMOTpeHa 1 yTBEP KJIeHA Ha 3aCeTaHUH MPEIMETHON (IUKIIOBOHN)
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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 mpodecCroHab-
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 IeSTEIbHOCTH, 3aaBaTh mapa-
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 JCATEIbHOCTH;
- pPa3BHBATh KPEATHBHOE MBIIIICHUE TIPH PEIIeHUN
JKU3HEHHBIX MTPo0IIeM
- BJIaJIeTh HABBIKAMH YI€OHO-MCCIIEIOBATENbCKON 1
MIPOEKTHON JEATENbHOCTH, HABBHIKAMH Pa3peIeHUs
po0em;
- BBISBIISITh MPUYUHHO-CIIEICTBEHHBIE CBS3H WU aK-
TyaJu3WpOBaTh 3a/ady, BBIBHUTATh THIIOTE3y 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 HCIIONB30BAaHUS B ITO3HABATENb-
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 MOHSATHIMU: 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, [T0KAa3aTeIbHbIC, CTEIEH-
HBIE, JIorapu(@MUYECKHe, TPUTOHOMETPHYCCKUE
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 CIIPABOYHBIC MAaTEPUAIIbI; UCCIENIOBATh 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
PELLIECHNH 3a/a4y Ha JIBUKCHUE; PEIIaTh MIPAKTUKO-
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-
TOHOMeTpHYecKue (YHKINH, 0OpaTHbIE PYHKIINH;
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-
JMYUHAMUY;

- YMEHHUE peliaTh TEKCTOBbIE 3a/1a4ul 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 CHCTEMBI
MO YCJIOBHIO 3aJaud, HCCIEAOBaTh IMONy4YEHHOE
pellieHne W OLIEHUBATh IPaBIONOAOOHOCTH pe-
3yJIbTAaTOB;

- yMEHHE ONEepHpPOBaTh MOHATHUAMHU: CpeIHee
apupmernyeckoe, MeauaHa, HauOoibpliee |
HauMeHbIllee 3HAuYeHHs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOro Halopa;




yYMEHHUE H3BJIEKaTh, 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 ¢ IPUMEHEHHEM Tpa@UuecKHX METOJOB H
9JIEKTPOHHBIX CPEJICTB;

- YMEHUE ONEPUPOBATh IMOHATUSAMHU: CIIy4ANHBINA
OIBIT U CIy4aliHOE COOBITHE, BEPOSITHOCTH CITy-
YaifHOTO COOBITHSI; YMEHHE BBIUUCISATH BEPOST-
HOCTh C UCTIOJNB30BaHUEM TpaUIecKuX METO/0B;
OPUMEHATH (QOPMYINBI CIIOXKEHUS H YMHOXKCHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PakThl 1 hopMy-
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 OIllepUpOBaTh MOHATHSIMH: TOYKA, TPs-
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, PACCTOSIHUE
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, CE€YEHHE MHOI'OIpaHHMKa, KyO, mapasese-
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, MpsSIMOYTOIb-
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 IPOCTPAHCTBE;, YMEHHUE
pacro3HaBaTh NpaBUIbHbIE MHOIOTPAaHHUKY;

- 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 T€OMETPHUECKHE BEIUIHHBI
(nmuHa, yromj, miomaab, o0beM, IUIOLIAIL 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 BEKTOpaMHU, 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 QakTbl U MaTeMaTHYecKue MOJENH 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 ayTUTOpHAs ydeOHas Harpy3ka oOy4Jaromierocs - 332 yaca,
- 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 ATTECTAIMHU MO AUCHUILIHHE
- depeHITUPOBAaHHBIN 3a4eT + + +
-3K3aMeH 6 6




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

HaumeHnoBanue pa3jejioB 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

9




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

16




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.

Pemenne TpUrOHOMETPUYECKUX YPABHEHHM OCHOBHBIX THUIIOB:
IpOCTEHIlINe TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJALIUECS K
KBaJIpaTHBIM, pelllaeMble Pa3JIO’KEHHEM Ha MHOXKUTEIH, OJHOPO-
Hele. IlpocTeiinue TpuroHoMeTrpuueckue HepaBeHCTBa. Peienue
TPUTOHOMETPUUECKHUX HEPaBEHCTB OCHOBHBIX THUIIOB: MpOCTEillne
TPUTOHOMETPUUECKHE HEPAaBEHCTBA, CBOJALIMECS 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

Conepxxanue y4eOHOro Marepuasa
[IpoMexxyTku MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl U MUHHMY-

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 yueOHOro MaTepuaJa. OK-01
IMousitue o HenpepbiBHOCTH pyHkuuu  |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 IMOCIIeA0BaTeIbHOCTH. BhIUncieHne mpenenoB mo-
cnenoBarenbHocTei. [Ipeaen ¢pynkmuu Ha 6eckoHewHocTH. [Ipe-
nen GyHKIUU B TOUKE.
ConeprxaHue yueOHOro MaTepuaJa. OK-01
[IpousBognas ¢yakiuu. [Ipon3BoaHbIE d7EMEHTAPHBIX (YHKIIHM.
@opMmysbl HaXOKJIEHUS MPOU3BOJHON CyMMBI, MPOU3BEACHUS 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
IIPOU3BOJHON Il OINPENEIIEHUs] CKOPOCTH IIpoLiecca, 3aJaHHOIO
bopmynoit unu rpadguxkom
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IIpakTHYecKoe 3aHATHE.
®uznyeckuil (MEXaHUYECKUI) CMBICI MPOU3BOJHON — MIHOBEHHAs]
CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (t)

Tema 6.6. Conepxxanue yueOHOro MaTepuaJa. OK-01
IIpumeHeHne NMPOU3BOAHON K Hccaen0Ba- (Bo3pacranue u yobiBaHMe (QYHKIIMH, COOTBETCTBHUE BO3PACTAaHUS U
HUI0 PyHKIHMH HA MOHOTOHHOCTD M OKC- |yObIBaHMS (QYHKIIMHU 3HAKY NPOU3BOJHON. [IpuMeHeHne npousBoa-

TPEeMYyMbI HOM K Mccle1oBaHuI0 (PyHKIMIT HA MOHOTOHHOCTD M 3KCTPEMYMBI.
I[IpakTHyeckoe 3aHsATHE.
Pemenue 3amau Ha IpUMEHEHUE aITOPUTMOB HCCIEIOBAaHUS (PYHK-
MM C TOMOIIBIO MPOU3BOTHOM.
ConeprxaHue yueOHOro MaTepuaJa. OK-01
ANroput™m uccienoBaHus QYHKIHMM U MOCTpOoeHHs ee rpaduka c
nomoInpio mpou3BoAHou. [locTpoeHne rpadkoB MHOTOYICHOB C

Tema 6'7L MCIIOJIb30BAHUEM amIapaTta MareMaThdeckoro aHaimsa. Mcropus

Uccnexopanne pynkumii n mocrpoenne pa3BUTHSI MaTEMaTHYECKOTO aHalIn3a

rpagpukoB
IIpakTuyeckoe 3aHATHE.
HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTh M MOCTpOeHUE rpadu-
KOB.
ConeprxaHue y4eOHOro MaTepuaJa. OK-01
Haxoxzaenue HanOoNbLIEro M HAUMEHBLIETO 3HAYCHUS (DYHKIUU
Ha otpe3ke. IlpuMeHeHne NPOU3BOAHON ISl HAXOXKICHHS

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 HauboIbIIero 1 HAaUMEHBIIIETO 3HAYCHUH QyHKIUH

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 XapakKTepa, UX pCHICHUC CPpCACTBAMU MATCMATUYC-
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
(GYHKIMH U TOCTPOEHHUS ee TpadrKa ¢ MOMOIIbIO TPOU3BOIHOM.

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 3agau o MHOrorpannukax. [locrpoenue ceuenuii.

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 MPHU3MEI.
DOnemeHTsl npu3Mebl. [IpaBunbHas npusma. [lapannenenunen, nps-
MOYTOJIbHBIN Tapajuienenunen u ero ceorictea. Kyo. Ceuenue Ky-
0a, mapasuienenuneaa.

IIpakTH4eckoe 3aHATHE.
Pemenune 3amau ¢ npusmamu. Iloctpoenue ceuenuil. 3amaduu o
napannenenunene u kyoe. [loctpoenue ceueHuit.

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 MUPAMU[IBI; TpaBUJIbHAS U yce-
4yEHHAs MUpaMua. DJIEeMEHTHI MHpaMUbl. BbIUuCIeHne 2IIeMEHTOB

OK-01
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MHOTOTPAaHHHUKOB: pEOpa, TMArOHAIH, YIIIbI

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

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

Conepxxanue y4eOHOro Marepuasa

[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 IJIOLAAU OOKOBOH Io-
BEPXHOCTH YCEUEHHOM MUpaMHIbI

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

JIBuxkenue 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:xanue yueOHOro MmaTepuaJjia

[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. DJIEMEHTHl CUMMETPUU B IPABUJIbHBIX MHOTOIPaHHU-
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. lcmonp3oBaHWe IBMKEHHI B MPOCTPAHCTBE MPHU PEIICHHUH
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 QUTYp (BHI CBEpXY, COOKY, CHU3Y)

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. Konyce, ero cocrapiasiwomue. 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 W TMOJHOW MOBEepXHOCTU. M300pakeHHEe NHIMHIpa 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, 00pa3yromias U OCh; IOl OOKOBOW M TIOJIHOH 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: 00pa3yroline 1 BHICOTa; OCHOBaHHS 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 MIOCKO-
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 MHOTro- |[loHsiTHE 00 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB Ten. OO0BEM
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 BbruMciaeHUe oO0beMa M IJIOMIAAN MOBEPXHOCTH
MHOTOTPaHHUKOB U TE€J BPAILICHUS
Tema 7.12. ConeprxaHue y4eOHOro MaTepuaja OK-01
KomM0uHanMu MHOTOIPAaHHUKOB M Te1  |MHOTOrpaHHUK, ONMHMCaHHBIN 0koso cdepbl. Cdepa, BOUcaHHAS B
BpameHusi. KoMOMHAIMHM reoMeTPpHYECKUX [MHOTOTPAaHHUK WM B TEJO BpalieHus.. MHOTOTpaHHUK, BOIUCAHHBIN
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 KOMOWHAIIMYM MHOTOTPAaHHUKOB U Tel BpaileHus. Co3nanue
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, UCIOJIB3Yd M3yYeHHbIE (HOPMYIBI 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 Marepuaja OK-01
IlepBooOpa3nas pyHKUHHU [TepBooOpa3nas. Tabnuiia mepBooOpa3HBIX

IIpakTHyeckoe 3aHsITHE.
Beraucnenue nepBooOpa3HbIxX

Tema 8.2. ConeprxaHue y4eOHOro Marepuaja OK-01

Inomans kpuBoJIMHEITHON Tpanenuu. |VIHTerpan, ero reomerpudeckuii U gusndeckuit cMpici. Berauce-
®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 IpUMEHEHUE WHTErpaja AJs BBIYUCICHUSA Qu-
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 uHTErpal
pa3Hoii 1 ee IpUMeHeHUe IIpakTHYeckoe 3aHATHE.
Pemenue 3amau Ha IpUMEHEHUE UHTETpaja i BeIYUCICHUs 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 Ta0JHI U JNa-
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 JTaHHBIX. Fpa—
(I)I/ILICCKOC HUX OpCACTaBJICHUC. HaxoxaeHue 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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IIpakTHyeckoe 3aHsITHE.

COop u mpeAcTaBieHUE TAaHHBIX B BUJIE TAOIHI] U JUArpaMMm
(crombuaThie, KpyroBble, JHHEHHBIC). BBIUMCICHHE CPEIHETO
apuMEeTHYECKOTO, MEIHAaHbl, HAWOOJBIIETO W HAMMEHBIIETO
3HAUEHUH, pa3Maxa, JUCIIEPCHH W CTAHJAPTHOTO OTKJIOHEHUS IS
pa3TUYHBIX HAOOPOB JAHHBIX. AHAIM3 W WHTEPIPETALHUS IOTY-
YCHHBIX PE3YJbTATOB.

Tema 9.2.
Omnepanun Hax COOBITUAMH, HA/I BEPOSAITHO-
CTAMM. Y CJIOBHASI BEPOSITHOCTD

Coneprxxanue y4eOHOro Marepuaja

CrnyyaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIydailHble COOBITHS. Diie-
MEeHTapHble COObITHS (McX0/bl). BeposTHOCTH cilydyaliHOTO COOBI-
TusA. brau3ocTh 4acTOThl M BeposTHOCTH coObITuH. 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.
@opmysia CIOKEHHUS BEPOSITHOCTEH. YCIOBHas BEpPOSTHOCTD.
YMHOXEHHE BEpOosITHOCTEW. JlepeBO CiydyalHOro SKCIEpPUMEHTA.
®opmyra noaHoN BepoaTHOCTH. HezaBucumMble cOObITHS

IIpakTu4yeckoe 3aHATHE.
Pemenue 3a1a4 Ha BEpOSITHOCTh COOBITHUS

OK-01

Tema 9.3.
JJieMeHThl KOMOMHATOPUKHU. BepossiTHOCTH
B Npo(ecCHOHAILHBIX 3a]a4axX

Conepxanue y4eOHOro Marepuasa

Komb6unatopHoe npasuio ymHoxeHus. IlepecranoBku u akropu-
an. Yucno coueranuid. Tpeyronpuuk Ilackans. @opmyna GuHOMA
Herotona. Beruucnenue BeposiTHOCTEN ¢ MCHOIb30BaHUEM (HOPMYIT
KoMOuHaTopukH. OIlleHKa BEpPOSITHOCTH COOBITHS B Mpodeccuo-
HaJIbHOW JesTenbHOCTH. Perienue mpodeccMoHaIbHBIX 33734 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 MaTepuasa

bunapHbIii ciay4alHbIN ONBIT (MCHBITaHKE), yCleX U Heynada. He-
3aBUCHMbIE UcTbITaHUs. Ceprs HE3aBUCUMBIX MCIBITAHUN 10 HEp-
Boro ycnexa. Cepusi HE3aBUCUMBIX UCTIBITaHUI bepHynnu

IIpakTUYeckoe 3aHATHE.
Pemienne 3amau Ha pacdeTr BEpOSITHOCTH YCIIEXa B CEPUM HE3aBHU-
CHUMBIX UCIIBITAHUI bepHyIn.

OK-01

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

Coneprxxanue y4eOHOro Marepuasa

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocteil. Jlnarpamma
pacnpenenenus. [Ilpumepsl pacnpeneneHuii, B TOM 4ucie, Te€OMeT-
pudeckoe u OMHOMHUanIbHOE. YHCIIOBbIE XapaKTEPUCTHKHU CIIydaii-
HbIX BEJIMYMH: MAaT€MaTH4YeCKOe OKHMJaHUe, NUCIEepCHUs U CTaH-
napTHoe OTKJIoOHeHHe. [Ipumepbl mpuUMeHeHUs MaTeMaTHYeCKOIo
O’KHUJaHMs, B TOM YMCJE B 3a/la4aX M3 MOBCEIHEBHOM >XM3HH. Ma-
TEMaTUYECKOE OKHMJIaHWE OMHApPHOW ClydaliHOW BenWuMHBI. Marte-
MaTHYECKOE OKHUJaHHE CYMMBI CIy4ailHBIX BeIMYMH. MaremaTu-
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
Cly4aiHbIX BelW4YuH. DYHKIMUA IJIOTHOCTU pacmpenencHus. Pas-
HOMEPHOE pacrpelencHue u ero cpoiicrsa. Ilonartue o HoOpMmalb-

HOM pacupCACICHUNU

OK-01
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IIpakTHueckoe 3aHsTHE.

MMuTanmoHHOE MOJIENUpPOBAHUE: IEMOHCTPALUS 3aKOHA OOJIBIIMX
qrcel Ha MpHUMEpe Moa0pachiBaHUS MOHETHI. Pemenue 3amad Hal
paBHOMEPHOE paclpejeseHre. 3HAaKOMCTBO C HCIIOJIb30BaHUEM
TabJIUI HOPMAJILHOTO pacrpesesieHus: (UM CTaTUCTHYECKUX IPOo-
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

Pasznesa 10. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEPKAHUE

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, MeAMaHbl, MOJbI 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 aTUHEWHOTO MporpaMmupoBanus. LleneBas QyHk-
. Orpannyenus. O6iacTh JOMYCTUMBIX peuieHuid. dopmynu-
pPOBKa SKOHOMHUECKHUX 3aja4y B Buje 3amay JIIT.

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-
HIeHHBIC BapuaHThl). OnpeneneHue neneBoi GyHKIUN 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,
IUTAKATOB, MOPTPETOB BBIJAIOIINXCA MAaTEeMAaTUKOB); HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
CpelcTBa).

Texauueckue cpeacTBa 0OyueHHs: MYJIbTUMEIUIHBIN KOMIUIEKC.

3.1. Y4yeOHO-MeTOAUYECKOE 00ecIeueHue

Caenenust 00 3JIEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, TOCTYH K KOTOPhIM oOecreunBa-
€TCs1 HA OCHOBAHUH NPSIMBIX JOTOBOPOB.

HepequL AOKYMCHTOB, MOATBCPXKIAAIOIMINX Hannqne/npaBo HCIIOJIb30BaHUA HI/I(i)pOBI)IX

(anmexTpoHHbIX) 6nbIMoTeK, IbC

1 KonTtpakT Ne 146/]1Y ot 29.01.2024 (OBC 29.01.2024 -
«ZNANIUM.COMy) 28.01.2025
5 Jlunier3nonubiit KOHTpakT Ne 190//1Y ot 02.07.2024 05.08.2024 —
(OBC IOpaiit — CI10) 04.08.2025
11.11.2024 -
3 | Kontpakt Ne 310/0Y ot 11.11.2024 (OBC «Jlauby) 10.11.2025
Kontpakt Ne 114/1Y ot 28.05.2024 (PITY. 10-11 k.
. 31.10.2024 —
4 | U3n-Bo «llpocBemenuey. nekrpounsiil pecypc CI1O
30.10.2025
«PROFo0OpazoBanme»)
2025- 5 Kontpakt Ne 327/]1Y ot 25.11.2024 (ObC 25.11.2024 —
«IPRbooksy) 24.11.2025
2026
6 KonTtpakt Ne 11771/24PROF/300/11Y ot 28.10.2024 01.12.2024 —
(DOnexrponnsrii pecype CIIO «PROFo6pa3oBanme») 30.11.2025
28.03.2017 —
7 Horosop Ne101/H2B/2097 ot 28.03.2017 (Hauwmo- 28.03.2022 (po-
HaJIbHAA 3JeKTpoHHas oubnuoteka (HOB)) JIOHT LM 10
28.03.2027)
Kontpakt Ne 417//1T ot 28.12.2024 na npuoGperenue | 01.01.2025 —
8 .
MEPUOTMYCCKHUX U3TaHUH 31.12.2025
AKT BBO/JIa B OKCIUTyaTallli0 DIEKTPOHHON OUOIHMoTe-
® | BTAY Ne 33 ot 19.01.2016 beceporrio

ObecriedeHHOCTh Y4eOHON TUTEpaTypoit pu peanu3anuu pabodeil mporpaMMbl
3.1.1.OCHOBHBIE UCTOUYHUKHU:

1. bammakoB M.M. MaremaTuka: y4e0. Ajsl CTyJ€HTOB YUpEXISHUN cpead. mpod. oOpa-
30BaHusA. — M.: OOO «O0pa3oBaTenbHO-U3AATENbCKUN LIEHTp «Akaaemus», 2025. — 288 c.

[DU]. - Pexxum noctyna: URL:https://academia-moscow.ru

3.1.2. JIonOTHUTEIIbHBIC UCTOYHHKH:
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%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%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%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%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.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/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/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/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.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/

1. Bapnymkun B. B. DnemeHThl BbIcmieH MaremMaTwku. Y4eOHMK. B 2-x Tomax. I,
Maremaruka. DJIeMeHTHI BhICIIeH MaTemaTtuku: YueOnuk: B 2 Tomax Tom 1. - Mocksa: OOO
«KVYPCp, 2024 - 304 C. - [DU]. - Pexum
nocryna: <URL:https://znanium.com/catalog/document?id=353019>

2. bappymkun B. B. Dnementsl Bbicmield MateMaTuku. YueOHuk. B 2-x Tomax. 2,
Maremaruka. DIeMEHTHI BBICIICH MareMaTuku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KYPCp, 2024. - 368 C. - [DU]. - Pexum JOCTyTA:
<URL:https://znanium.com/catalog/document?id=346041>

3. lumaues, B. C. Maremarnka: YueOnuk u npakrukyMm / [lunaues B. C. ; mox pen.
Tuxonosa A. H. - 8-e m3a., mep. u jon .- DiekTpoH. naH. - Mocksa: M3narensctBo Opaiir,
2024.- 447 c. - [DU]. - Pexxum nocryma: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. I'eometpus: Yuebnoe nocodue / I'yceB B. A., Koxyxos U. b., [Ipokodres
A. A. - 2-e u3A., UCTIp. | JIOTL.- DNEKTPOH. 1aH. - Mocksa: M3natensctBo HOpaiit, 2024.- 280 c. -
- [DU]. - <URL.:https://urait.ru/bcode/474920>.

3.1.3. Meroauueckne u3IaHus:

1. MaremaTuka [DIeKTpOHHBIN pecypc]: METOIUYECKUE yKa3aHUs M0 M3YyYEHHUIO TUCIH-
TJTUHBL JUTsT 00YYarONIUXCsl M0 CIEIHAIBHOCTSAM CPEeIHEro MpodeCCHOHATBHOTO 00pa3oBaHUs
21.02.20 «ITpuximagHas reonesus», 25.02.08 «Okcruryaranus O€CIUIOTHBIX aBUAIIHOHHBIX CH-
crem», 35.02.05 «Arponomusi», 38.02.01 «Oxonomuka u Oyxyuer» / [cocT.: A.A. CeHunxuHa,
H.I'. Cnupuna, A.A. Llemepxxunckuii]. - Boponex: BopoHexxckuil rocy1apcTBeHHBIN arpapHbIi
yauBepcuter, 2025. - Pexum gocTyma: a1 aBTOPU30BAHHBIX MOJIb30BaTelieil. - TEeKCTOBBIN
daiin. - Adobe Acrobat Reader 4.0. - <URL.:http://catalog.vsau.ru/elib/metod/m10868.pdf>

3.1.4. Tlepuoanieckue U3IaHUS

1. BectHuk BOpOHEXKCKOro roCcyJapCTBEHHOTO arpapHOro YHHMBEPCUTETA: TEOPETHUYE-
CKUil MHAyYHO-TIPaKTHYeCKHii sxypHas / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

3.1.5. CaiiTel 1 UHGOPMALIMOHHBIE TOPTAITBI

1. http://Mun0OpHayKu.pd/ - MuHHuCcTepcTBO 00pa3oBaHusi PD;

2. http:/edu.ru/ - denepanbHblii 00pa30BaTEIbHBINA MOPTAL;

3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 kmaccer;

4. http://school-collection.edu.ru/ — DnekTpoHHBIN y4eOHMK «MaremaThka B IIKOJIE,
XXI Bex».

5. http://fcior.edu.ru/ - wuHpOpPMAIMOHHBIC, TPEHUPOBOYHBIE H  KOHTPOJIbHBIC
MaTepHabl

3.2. MaTepuabHO-TeXHHYECKOE M MPOrpaMMHoe olecreyeHmne

CBCI[eHI/IH O MPpOrpaMMHOM o0ecrieueHHn O6II.[€FO Ha3Ha4YCHUA

Ne Ha3sanue Pa3memenue

1 | Onepanuonnsie cuctembl MS Windows / Linux IIK B 0Ka/IBHOI CeTH

BIr'AY
2 [Maxers! opucHbIx npunoxennit Office MS Windows / 1K B nokajibHOI cetn
OpenOffice BIr'Ay
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https://znanium.com/catalog/document?id=353019
https://znanium.com/catalog/document?id=346041
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/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

3 [Mporpammer st npocmotpa daitio Adobe Reader / DjVu 1K B nokaibHOI ceTn
Reader BIr'AY
4 bpaysepst SAnnexc bpaysep / Mozilla Firefox / Internet 1K B nokajibHOI ceTn
Explorer BIr'Ay
I1K B noKanbpHOH ceTn
AH DrWeb E
5 TUBHPYCHAs IPOrpaMmma eb ES BLAY
- I1K B noKanbpHOH ceTn
IT - 7-Zi
6 porpamma-apxuBaTop p BLAY
7 | Mynsrumenua npourpeiBatens MediaPlayer Classic IK B noxaboi cern
Br'AY
8 | Inatdopma onnaiin-o0y4enus eLearning server IK B noxaboi cern
BrAY
9 | Cucrema xoMmmbroTepHOro TectupoBanust AST Test MK s HO};?X’;OH et

[Tomemnienus Ui BeieHUs] 00pa30BaTeIbHOIroO Impolecca U 000pyI0BaHKe

No HawnmenoBanme 00nekTa, MOATBEPKAa-

/1 FOIIIET'0 HATMIHE MaTepHaIbHO-

TEXHUYECKOro 00ECIIeUeHHMsI, C IEpPEeUHEM
OCHOBHOT'O 000PY10BaHUS

Anpec (MecTomonoxxeHne) 00beKTa, MOATBEP-
’KJIAIONIETr0 HaJHYhe MaTepUaTbHO-TEXHHYECKOTO
obecrieueHus (C ykazaHHeM HOMeEpa TaKoro 00hb-
€KTa B COOTBETCTBUU C JOKYMCHTAMH 110 TEXHUYEC-
CKOI MHBEHTapHU3aIINN)

1 | YuebHas aymutopusi sl TIPOBEACHUS
3aHATHH BCEX BHJIOB, B TOM HYHCJIE TPYyI-
MOBBIX W WHIUBUIYAIBbHBIX KOHCYJbTa-
LIWH, TEKYIIEro KOHTPOIS U MPOMEXY-
TOYHOH aTTECTAIMH: KOMIUIEKT y4eOHOMH
MeOenn, TeMOHCTPAIIMOHHOE 000pyIoBa-
HHE, y4eOHO-HATJSITHBIC ITOCOOUS

394087, Boporexckas o0macts, r. Boponex, yiI.
TumupsizeBa, 21, mom. 11

Ayn. 107

2 ITomemenne [ CcaMOCTOSTENBHOR
paboTBI: KOMIUIEKT y4eOHOW Mebenw,
JNEMOHCTPALlMOHHOE 000pyIOBaHUE U
y49e0HO-HATIISAHBIE TTOCOOS, KOMITBIO-
TepHasT TEXHHKAa C BO3MOXKHOCTBIO
nofkmoyeHuss k cern «UHTEepHET» N
obecrieueHNEeM JOCTyHa B JJIEKTPOH-
HYIO rH(OpPMaITMOHHO-
00pa3oBaTeNbHYI0 Cpedy, HCHOIb3Ye-
MoOe TmporpaMMHOe obOecriedeHne MS
Windows, Office MS Windows,
Drweb ES, 7-Zip, MediaPlayer
Classic, SIumekc bpaysep/ Mozilla Fire-
fox / Internet Explorer, ALT Linux,
LibreOffice

394087, BopoHexckas o0nacTs, r. Boponex, yi.
TumupsizeBa, 21, mom. 11
Ayn. 103

4. ®OH OHEHOYHBIX CPEJACTB, KOHTPOJIb U OIIEHKA PE3YJIbTA-
TOB OCBOEHUA ITNCIHUIIINHBI

4.1. OueHka pe3yJbTaTOB 0CBOEHHS TUCIHUILIHHBI

Kon u HanmeHoBaHue popMHpPYyeMBIX KOMIIETEH-

1107071

(I)OpMLI H METOAbI KOHTPOJIA U OLI€HKH

OK-01 BpriOupars crocoObl pemeHus 3anad
npodeccroHanbHON NESTENbHOCTH MPUMEHUTEIBHO

K pa3JIMYHBIM KOHTCKCTAM

Dopmul KOHmMpPoOnA 00yueHun:
- MPaKTUYECKOe 3aJaHWe NMPUMEHEHHUS MaTeMa-
TUYECKHX METOJIOB JJIsl PEIICHUS 3a]1aY;
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- YCTHBIH OMPOC 10 OCHOBHBIM MaTEeMaTHYSCKUM
HOHSTHUSM, HCIOJIB3YyEeMbIM JUIS OMUCAHUS Pa3-
JIMYHBIX MTPOLIECCOB U SIBJICHUIA;

- KOHTpOJIbHAs padoTa;

- TECTUPOBAHUE

Dopmbl OUEHKU pPe3YIbMAmuUeHOCIU 00yye-
HuA: TPaJUIMOHHAs CHCTEMa OTMETOK B Oayuiax
3a KaXAyl0 BBIIOJHEHHYIO PaboTy, Ha OCHOBE
KOTOPBIX BBICTABJISICTCA UTOrOBasi OTMCTKA.

4.2. Kpurepuu olleHKH pe3yJbTaTOB 00y4eHust

4.2.1. Kputepuu oleHKH K3aMeHa

OrneHka, ypoBeHb

Onucanne KpUTEPHUEB

«OTanaHOY,
BBICOKHI YPOBEHD

OOyuaronuiicss mokas3ajl MPOYHbIC 3HAHHUS OCHOBHBIX MOJIOKCHUU yueO-
HOI JUCHUIIINHBI, YMCHUC CaMOCTOATCIILHO PCIIaTh KOHKPETHBLIC ITpaK-
TUYECKHE 3a/1a4d TOBBIIICHHOW CJIOXHOCTH, CBOOOJIHO HCIIONb30BaTh
CIIPAaBOYHYIO JINTEPATYPY, JeIaTh 000CHOBAHHBIC BHIBOIBI.

«Xopouioy,
IIOBBIIIEHHBIN YPOBEHb

OOyuaromuiics mokas3all MPOYHBIE 3HAHHMS OCHOBHBIX ITOJIOKEHHN y4eO-
HOH JUCHHUIIINHBI, YMEHUEC CaMOCTOATCIIBHO PCIIaTh KOHKPETHBIC ITpaK-
TUYECKHE 3aJ[auM, IPEAYCMOTPEHHbIE pabodeil MporpaMMoid, OpHEHTHPO-
BaThCsSl B PEKOMEHJIOBAHHOW CIIPAaBOYHON JINTEpaType, yMeeT MPaBUIbHO
OLCHUTH IMOJTYUYCHHEBIC PE3YJILTATHI.

«Y IOBNIETBOPHUTEIHHOY,
MOPOrOBbIN YPOBEHB

OOyugaronuiicsl MoKa3al 3HaHWE OCHOBHBIX IOJIOKEHUM YIeOHOH TUCITH-
TUTMHBI, YMEHUE TOy4aTh C TIOMOIIBIO TPEroaaBaTess MpaBMIbHOE pe-
[IeHNe KOHKPETHON MPAKTUYECKOH 3a7add M3 YUCIIa MPETyCMOTPEHHBIX
pabodeil mporpaMmMoi, 3HaKOMCTBO ¢ PEKOMEHIOBAHHOM CITPAaBOYHOM JIH-
TepaTypou.

«HeynoBnerBopuTenbHO»
HU3KUI YPOBEHD

IIpu orBeTe 00y4aromerocs BHISIBIUIMCH CYIIECTBEHHBIE MPOOETBI B 3HA-
HUSAX OCHOBHBIX ITOJIOKEHHWH y4eOHOH MUCHMIUIMHBI, HEYMEHHE C TOMO-
IIBIO TIPEroaBaTeNs MONyIUTh MPABWIBHOE PelleHne KOHKPETHON TpaK-
TUYECKOM 3aladll W3 9YHCIa TMPEeIyCMOTPEHHBIX paboueil mporpammon
y4eOHON AUCIUTUINHEL.

4.2.2. Kputepuu onenku 1 pepeHnupoBaHHOTO 3a4eTa

OreHka, ypOBEHb

Onrcanne KpUTEPHUEB

«3a4TeHo (OTINIHO)Y,
BBICOKUH YPOBEHb

OO0yJaromuiics TIIyOOKO W TIPOYHO YCBOWII BECh MPOrPaMMHBIA MaTepH-
aJ1, HCYEPIIBIBAIOLIE, [TOCIEOBATEIbHO, TPAMOTHO M JIOTHYECKH CTPOHHO
€ro u3Jaraer, He 3aTpyIHSIeTCs C OTBETOM IIPH BUJOU3MEHEHHUH 3alaHu,
CBOOOAHO CIPABISETCS C 3aJadyaMH M MPaKTHUYECKUMH 3aJaHUSIMHM, Mpa-
BUJIBHO OOOCHOBBIBACT MPHUHSTHIE PELICHUS, YMEET CaMOCTOSATEIBHO
0000MIaTh ¥ U3JIaraTh MaTepHal, He JIOIyCKas OMHOOK.

«3adreHo (XopoIro)y,
MOBBIIICHHBIH YPOBEHb

OOyuaromuiics TBEpIO 3HAET MPOrPaMMHBIM MaTepHal, TPAMOTHO U IO
CYLIECTBY M3JIaraeT €ro, He JOIMYCKAeT CYLIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BONPOC, MOXKET MPABUIILHO MPUMEHATh TEOPETUUECKUE TOJIO-
KEHUS U BIAZEeT HEOOXOIUMBIMH YMEHHUSMH M HABBIKAMU NPHU BBIOJI-
HEHUU NMPaKTHYECKUX 3aJaHHH.

«3a4TeHo
(YHOBJIETBOPHUTEIHHO)Y,
MIOPOTOBBIN YPOBEHB

OOyuaromuiics yCcBOWJI TOJBKO OCHOBHOM MaTepuaj, HO HE 3HaeT OT-
JIeNBHBIX JIeTallel, JOMyCcKaeT HETOYHOCTH, HEJOCTATOYHO MPABHIIBHBIE
($hopMyITUpPOBKH, HapyllaeT MOCIEAOBATEIbHOCTE B H3JIOKEHUU MPO-
rPaMMHOTO MaTepHalla M HCIBITBIBAET 3aTPYAHEHHS B BBINOIHEHUH
NPAaKTUYECKUX 3aJaHuil.

«Hezauteno
(HeyOBIETBOPUTEIBHO)»
HU3KHUM YpOBEHb

O6y‘ial0H.[PIfIC5[ HE 3HACeT 3HAYMTEIBHON 4acTH mporpaMmMHOro mMartepua-
Jla, OOMYCKACT CYHICCTBCHHBIC OH.II/I6KI/I, ¢ OOJBIIUMHU 3aTPYAHCHUSAMU
BBITTOJIHACT IPAKTUYCCKUC 3a/IlaHUA, 3aJa4u.
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4.2.3. KpuTepuu onleHKH KOHTPOJBHBIX padoT

OreHka, ypoBeHb

OnucaHue KpUTEpHUEB

«OTIu4HOY, Pabota, BBIITOJIHEHHAS ITOJIHOCTHIO O3 OIMMOOK U HEAOYETOB
BBICOKHI YPOBEHb
«Xoporoy, Pabora, BhIONHEHHAS TOJIHOCTHIO, HO TIPH HAJIMYWU B HeW He Oojee

MOBBIIIEHHBIN YPOBEHb

OJTHOW HerpyOoW OmHOKM W OJHOrO Hemodera, He Ooyee ABYX
HEJIOYETOB

«Y I1OBJIETBOPUTENLHOY,
IIOPOTOBBIN YPOBEHB

OO0yuaronuiics IpaBUILHO BHITIOIHKIII HE MEeHee 2/3 Bcelt paboThl Wiin
JIONYCTU He Oojiee oJHOW TIpy0Ooil OMMOKM M JIBYX HEIOYETOB, HE
Oosiee 0/1HOM Ipy0oit M OIHOM HErpyOoor OIMMOKH

«HeyoBIIETBOPUTEIBHO
HU3KUN ypPOBEHb

OO0yuaronuiics MpaBUIbHO BBIOJIHEHO MeHee 2/3 Bcelt paboThI

4.2.4. Kputepuu OleHKH YCTHOT0 ONpoca

Orienka, ypoBeHb

Onucanne KpUTEPHEB

«OTanuHOY,
BBICOKHI1 YPOBEHD

BricraBisiercs, ecinm 00ydYaloUIMCS IOCIENIOBATENLHO, YETKO, CBS3HO,
000CHOBaHHO W 0€30IMO0YHO H3jIaraeT yueOHbIH MaTepuall; JaeT OTBET B
JIOTHYECKOH TMOCIIEA0BATEIbHOCTH C MCIIOIH30BAHUEM MPHHATOW TEPMHUHO-
JIOTHH; TIOKa3bIBaeT MOHWMAHHUE CYIIHOCTH PACCMAaTPUBAEMBIX MOHSTHIH,
SIBJIEGHUW M 3aKOHOMEPHOCTEH, TEOpUi, B3aMMOCBA3EH; yMEET BBIJIEIATH
TJIaBHOE, CAMOCTOSTEIHHO TTOATBEPKAATh OTBET KOHKPETHBIMU IIPHIMeEpPamMH,
(hakTamMu; caMOCTOSTEIBHO aHAM3UPYET U 0000IIaeT TEOpEeTHIECKUH Ma-
Tepuaj; CBOOOTHO YCTaHABIMBAET MEXITPEMETHEIE (Ha OCHOBE paHee MpH-
OOpeTEeHHBIX 3HAHWI) M BHYTPUIIPEIMETHBIE CBS3H; YBEpEHHO M Oe30mIu-
0OYHO TpUMEHsIeT MONyYeHHBbIE 3HAHUS B pEIICEHWM HOBBIX, paHee He
BCTPEYABIINXCS 3aJa4; PAIIOHAIBHO MCIIONB3YET CIIPABOYHBIE MaTepHAIIbI,
Y4eOHUK, JONOTHUTENbHYIO TUTEPATyPy, MPUMEHSET YIOPSIIOYEHHYIO CH-
CTEMY YCIIOBHBIX O0O3HAUEHHI NPY BEISHHH 3aIFCEH, COMPOBOXKIAIOIINX
OTBET; JIOIYCKAET B OTBETE HEAOYETHI, KOTOPHIE JIETKO HCIIPABIISIET 10 Tpe-
OOBaHUIO TIPENIOABATEIISI.

«Xopormoy,
MOBBIILICHHBIH YPOBEHb

BeicraBisiercs, ecnu oOydaromuiics MOKa3plBaeT 3HAHUE BCETO M3YYEH-
HOro y4eOHOro Marepuaia; AaeT B OCHOBHOM IPAaBUIIBHBIA OTBET; y4el-
HBI MaTepuaj W3/araeT B 0OOCHOBAHHOM JIOTUYECKOH IMOCIIEIOBaTElhb-
HOCTH, TIPH 3TOM JIOITyCKAaeT OIHY HErpyOyro OomuOKy Win He Oolee IByX
HEIOYETOB B MCIIOJIb30BAHUU TEPMUHOJIOTUU Y4€OHOrO MpeaMera, KOTo-
pBI€ MOXKET HCHPABUTH CAaMOCTOSITEIBHO; aHAIM3UPYET U 0000IIaeT Teo-
peTudecKuil MaTepual; cod0AaeT OCHOBHBIE PaBUIIa KYJIbTYPbl YCTHON
peuy; IpUMEHSIET YIIOPAAOUYEHHYIO CUCTEMY YCIOBHBIX 0003HaUCHUH IpU
BE/ICHUH 3aIIMCEH, COMPOBOKAAIOLINX OTBET.

«Y TOBJIETBOPUTENBHOY,
MOPOTOBBIN YPOBEHD

BeicTaBsiercs, ecinu 00yJaromuics: 1eMOHCTPUPYET YCBOSHUE OCHOBHOTO
COJIepIKaHusl y4eOHOro mMarepuana, uMeeT TpoOelbl, He MPENsSTCTRYIONIHE
JALHENIIIEMY YCBOCHHIO Y4eOHOro Marepuana; MpPUMEHSET MOJTy4YeHHbIS
3HAHUS MIPH OTBETE Ha BOIMPOC, aHAIIM3E MPEUIOKEHHBIX CUTYaIuil 1o 00-
pasily; JOoImycKaeT OMIMOKA B HCIIONB30BAaHUM TEPMHUHOJOTHH y4eOHOTrO
MpeaMeTa; TOKa3blBaeT HEIOCTATOYHYI0 CQOPMHUPOBAHHOCTH OTIEIBHBIX
3HAHWW U YMEHUI; BBIBOJIBI 1 O0OOIIEHUSI apryMEHTUPYET Cl1a0o, J0mycKa-
€T B HUX OIIMOKH; 3aTPYAHSETCS NP aHau3e U 0000IIeHnH YIe0HOTro Ma-
Tepuasa; JaeT HEMOJHbIC OTBETHI Ha BOMPOCHI MPEOAaBaTeNs WA BOCIPO-
W3BOJUT COJIEpKAHUE PaHEe NMPOYNTAHHOTO YU4eOHOro TEKCTa, ciabo CBS-
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3aHHOTO C 33JJaHHBIM BOIIPOCOM; MCIIONIB3YET HEYMOPAJOUEHHYIO CUCTEMY
YCIIOBHBIX 0003HaUEHNUH NIPU BEJCHUH 3aMMCcel, COMPOBOXKIAIONINX OTBET.

«HeynoBi1eTBOPUTENBEHOY,
HU3KUN ypPOBEHb

BricTaBisiercs, ecnmu oOydaromuiics: He PacKpbUl OCHOBHOE COJEpIKaHUE
y4e0HOro MaTepuala B IpeieliaX MOCTABICHHBIX BOIIPOCOB; HE yMEET MpPH-
MEHSTh UMEIOIIECs 3HAHUS K PEIICHHIO KOHKPETHBIX BOIIPOCOB M 33]ay 110
o0pasily; momyckaer B oTBere Oonee JOBYX IpyObIX OIIMOOK, KOTOpBIE HE
MOXKET UCTIPABUTh Ja)Ke MPH MOMOIIH 00YYAIOIINXCSI U MPENoAaBaTeNs.

4.3. OueHo4vHbIE cpeacrea AJist MPOBEACHUA TEKYIIECI0 KOHTPOJSA yCII€BACMOCTH

TecToBbIC 3a1aHUA

1.9nemMeHTOM MHOKECTBa HATYpaJIbHBIX YHCEIN SIBIISETCS. ..

) V7
(?) 0
(1) 173
(?) -2

2. Yucro 2,1 mpuHaUIeKUT MHOXKECTBY. . .
() B={p|bez, —2<b<3}

() A={alaeN, 1<a<10}
MC={c|ceR, —-3<c<26}
ND={d|deQ, d<2}

3. JlaHbI KOMIIJIEKCHBIE YHCTIa Z

(1) -5 —10i
(?) —s5—2i
(?) —1—si
(M11-2i

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

1

4, Beruuciure: —15'81Z -19.
IIpaBuabHBII oTBET: — 64

3

5. Beiuucnure: 25E -

0,25.

IIpaBuabHbBIi oTBeT: 124,75

6. Berunciure: 109, 0,04+ 2log, 5.

IpaBuabHbIi 0TBET:(

7. HNana Qynkums y =In(x?> —5x + 6) + 3. Torga ee oOmacTbi0 3HAYCHUM SABIACTCH

MHO>XCCTBO...
(?) [-5:+0)

(?) (—0;2) U (3;+0)

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

8. Brruncaure 1
(H10

(7)4

(7)0,5

60,5I0g410
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()2

9. Pemure ypaBuenue 10gz(2x-1) = -3
IIpaBuiabHbIii 0TBeT:9/16

10. Pemure ypaBHEeHHE 277 = i

IIpaBuabHbIi oTBET:7/3

1I 0g; 4
11. Berunciaure 32

IIpaBuiabHbBIA 0TBET:2

1
>_
8

12. Pemmre HepaBenctBo  8°°*

IIpaBuabHBIN oTBET: X > —1

13. Pemure HepaBeHcTBO  10g4(7 - X) < 3
IIpaBuibHbI 0TBeT: X> —57,Xx <7

14. Pemnre ypaBuenne 7% — 14 7% =

IIpaBuabHBII oTBeT: -1
-1

y_x2+2x

15. lns apoOHO-panioHaIbHONW (QYHKITUH TOYKOM pa3pbIBa SIBISETCH. ..
(?)x=2

(?) x=1

(H x=0

(?)x=3

SIM3x

Lim
16. 3Hauenue npegena ~ 4x paBHo. ..
(?)0
(?7)1/4
()1
(MH3/4

17. Haiitu yrnoBoii koaduireHT kacarenbHOi K KPUBOUH y=X2 -4 B Touke, abcumcca Ko-
TOpOH paBHa 2

()4

(MH12

(7)8

(7)0

3, 42

18. 3akoH IBHKEHUS MAaTEPUAIBHON TOYKH UMEET BH]L SO =t"+1"+t , re S(t) — xo-
OpAMHaTa TOYKM B MOMEHT BpeMeHH t. Toraa yckopeHue TOYKM B MOMEHT BpeMeHu t = 1 paB-
HO...

(?)6

(\)8

(7)5

()3

19. B xakoi MOMECHT BpPCMCHU CKOpPOCTHL TOYKH, ,Z[BPI)KyIJ.ICﬁCH o 3aKOHY

S(t) =t* — 4t +5 papna 0?
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()2
(7)1
()8
()0

20. 3anonaure nponycku: Eciau nocnenoBaTenbHOCTb ....., TO OHA......
(? )MOHOTOHHA; CXOAUTCS

(?) cxoauTes; orpaHuYeHa

()MOHOTOHHA M OTPaHUYEHA; CXOTUTCS

(?) orpanmnueHa; cxoauTCs

21. TIlocnenoBaTeNbHOCTh 33JaHa PEKYPPEHTHBIM COOTHOLIEHHMEM a,, =@, a,,;

a, =—2,a, =1. Toraa 4eTBepTHIN WIEH OTOU NOCIEA0BATENEHOCTH (3 PABEH. ..

()5
(\)-2
()2
(?) 6

. , 6—x—2x2
22 Haiitu npenen lim ————
x—>—-2 3x“+11x+10

IIpaBuabHBII oTBET: -7

. ] 6—x—2x2
23. Haiitu penen lim ———
x—00 3x%2+11x+10

IpaBuibHbI oTBeT: -2/3

24. Haiimure 3HaYeHHE IPOM3BOHON QYyHKIMK y =¢" B TOYKe Xg = 0
IIpaBuiabHbIil oTBeT: 1

25. BeruncinTe 3Ha4eHUE MPOM3BOAHOM QyHKIMKU y = SiN X —2x B ToYke xg = 0.
IIpaBubHBII 0TBET:-1

26. B crane 50 xopoB. U3 Hux 15 kopoB 1-if mopobl, ocTanbHbIe — 2-1 mopoabl. Halaure
BEPOSATHOCTH TOTO, YTO CIIy4alilHO BBIOpAHHAs Ha CTaJla KOPOBA OKAXKETCS 2-i TIOPOIbI.

(7)0,4
(7)0,5
(7)0,6
(HOo,7
(7)52
27. YcTaHOBUTE COOTBETCTBUE MEXAY PYHKIMSAMH U XapaKTEPUCTUKAMU 3TUX (QYHKLUH.
DyHKONN XapakTepuCTUKH
A. y=2x-3 1. @yHKuMs Bo3pacraronias
B. y=x"—x+2 2. @yHKIMs yObIBaroImas
B. y=4x—x° 3. @yHKIIHS UMEET TOYKY MUHUMYMa
I'. y=5-3x 4. @yHKIMSA UMEET TOUKY MaKCUMyMa

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

28. YcTaHOBHUTE COOTBETCTBHE MEXAYy QYHKIUSIMU M XapaKTEPUCTUKAMH ITUX (DYHKIUN
Ha oTpeske [2; 7].

DyHKUUH | XapaKTepUuCTUKHU \
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A. y=15-7x 1. dyHkuus Bo3pacTaeT Ha OTpe3ke [2; 7]

B. y=—x"+6x—10 2. @ynknys yobiBaeT Ha oTpeske [2; 7]

B. y=x2—5x+7 3. ®@yHKUMS IPUHUMAET OTPULIATENILHOE 3HAUE-
HUE B KaXJIOM TOUKe oTpeska [2; 7]

I'. y=12x-25 4. @yHKIUSA IPUHUMAET HOJOXKUTEIBHOE 3Ha-
YeHHUE B KaXI0M TOUKe oTpeska [2; 7]

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

29. YcTaHOBUTE MOCIIEIOBATEIILHOCTh MAacC BEJTMYMH IO BO3PACTAHHIO
1. Macca ¢yr6oiapHOTO Ms4a

2. Macca J10K/1eBOM Karuin

3. Macca B3pocioro 6eremora

4. Macca cTupajabHO MalluHbBI

IMpaBuabHelii oTBeT: 2,1,4,3

30. YcTanoBUTE NOCIIEIOBATEIHHOCTD IUIOMIA/ICH BETUYNH TI0 BO3PACTAHUIO
1. ITimomans OalkoHA B )KUJIOM JOME

2. [Inomaap Tapesnku

3. [Tnomanp Jlamoxckoro o3epa

4. ITnomaas 0JHOM CTOPOHBI MOHETHI

IIpaBuabHblii oTBeT: 4,2,1,3

YcTHBI onpoc

1. Yto Takoe oObIKHOBEHHAs ApoOb? 3anuch 0OOBIKHOBEHHOH MpoOu. OCHOBHOE CBOWCTBO
npo6u. [IpuBecTr mpumMepsl.

2. CnoxxeHue U eneHrne 0ObIKHOBEHHBIX Ap00eH ¢ pasHbIMHU 3HaMeHaTe siMu. [IpuBectn
MIPUMEPBI.

3. YMHOXXeHHE U BBIYUTaHHE OOBIKHOBEHHBIX IpoOeil C pa3HbIMH 3HAMEHATEJSIMHU.
[IpuBectu npumepsl.

4. Yto Takoe necsatuyHas apo0n? 3anuch AecaTHIHON Apoou. [IpuBectr mpumepsl.

5. CrokeHue U JielieHne JecsITUUHBIX ApoOei. [IpuBectu mpumMepsl.

6. YMHOXXEHUE U BIYUTaHHE JeCITUYHBIX ApoOei. [IpuBectu mpumepsl.

7. Yto Takoe anreOpanveckas 1po0b. [IpuBecTr npumepsl.

8. OcHOBHOE CBOMCTBO anredpanveckoit apoou. [IpuBectn mpuMepsl.

9. Cnoxenue u nenenue aaredpanyeckux apooeit. [IpuBectu npumepsl.

10. Breiuntanue u ymMHOXKEeHHE anredpandeckux Apooeii. [Ipusectu mpumepsl.

11. Yro Takoe cTeneHb ¢ HaTypalibHbIM MokazaTeneM? CTeneHb MOJOKUTEIBHOTO YUCIIa
c moObpiM mokazareieMm. CTeleHb OTPHUIATETBLHOTO YHCIa C YeTHBIM MokazareieMm. CrerneHb
OTPUIIATENILHOTO YMCIIa C HEYEeTHBIM MoKa3areseM. [IpuBecTu npumepsl.

12. CgoiicTBa cTeneHH ¢ LEeNbIM Moka3aTeneM. [IpuBectu mpuMepsl.

13. Yrto Takoe ypaBHeHue? Kopuu ypaBHeHHs? UTO 3HAYUT pEIIUTh YpaBHEHUE?
[TpuBecTu mpumepsl.

14. AnroputMm pemnienus ypaBHeHuil. [IpuBectu mpumepsl.

15. Anroputm peurenus ApodHoro ypaBHeHus. [IpuBectu npumepsl.

16. KBagpaTHblii kKopeHb. ApudmMeTnyeckuii KBaapaTHbIi KOpeHb. [IpuBecTH npumepsl.

17. CoiicTBa apupMeTHUECKOTO KBaapaTHOTO KopHs. [IpuBecTr mpumMepsl.

18. VpaBHeHHe X° = a i ero KopHH. [I[pHBECTH IPHMEPHL.

19. CpoiicTBa kBagpaTHBIX KopHEH. [IpuBecTn npumep.

20. Kybuueckuii kopenb. [IpuBectu mpumepsl.

21. JlaiiTe onpeneneHne YUCIOBON (PyHKITUH.

22. Yrto Takoe apryMeHT QpyHKIHH?

23. Uto Ha3bIBaeTCs 00acThio onpeaeneHus QyHKIuu?

24. Yto Takoe o0nacTh 3HaYCHUS PYHKIUN?
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25. Yro Ha3bIBaeTcs rpadukoM GyHKIUHU?

26. Kakue nmpeobpazoBanus rpagukoB GpyHkuuii Bel 3HaeTe? [lepeuncnure.

27. Jlaiite onpenenenue 4€THOM (pyHKIMU.

28. Kakast pyHKIMS Ha3bIBaeTCs HEUETHOM?

29. HazoBute ocobeHHOCTh Tpaduka YETHOU (PyHKIIHH.

30. KakoBa ocobeHHOCTh rpadyka HEUETHON PYHKITUHN?

31. Kakast pyHKIMS Ha3bIBACTCS IEPUOJMUECKOMN?

32. Kakast pyHKIMS Ha3bIBaeTCs BO3pACTAIONIECH Ha MHOXKecTBe P?

33. Kakast pyHkums Ha3pIBaeTcst yObIBaromIed Ha MHOKeCTBe P?

34. Kakast Touka Ha3pIBa€TCsl TOUKOH MUHUMYMA (PyHKIHH?

35. Kakast Touka Ha3pIBaeTCsl TOUKOM MakcuMyma (yHKITUH?

36. Kak Ha3pIBAIOTCSI TOUKHA Max U min?

37. ChopmynmupyiiTe onpesesieHue Jiorapudma, OCHOBHBIEC CBOMCTBA JIorapru(pMoB.

38. Uto Takoe paauanHas Mepa yria?

39. Chopmynupyiite OCHOBHBIE TPUTOHOMETPHUIECKUE TOXKIECTBA.

40. Pemenne mpoCTEHIINX TPUTOHOMETPHYECKII yPaBHEHUH.

41. JlaiiTe ompeaeneHne MPOW3BOAHOW (PYHKIHHU, CHOPMYIUPYHTE OCHOBHBIC TpaBUIIA
g depeHInpoBaHHmsL.

42. YpaBHEHHE KacaTeIbHON K TpaduKy (yHKITHH.

43. ChopmynmpoBaTh CBOKWCTBA MapajuIeIenuneia

44. ]late onpeneneHue TeTpadapa. Hazsare ero sjeMeHTHI.

45. Jlate onpenenenue napaienenunena. Ha3BaTe ero aIeMeHTHI.

4.4. OueHo4HbIE CpeCTBA ISl POBeIeHUs] IPOMeKYTOUHOI aTTecTAllUN
Bonpocs! st ing¢epeHIMPOBAHHOIO 3a4eTa

1. Llenpie u parMoHaIbHBIE YHUCIIA.

2. JleicTBUTEIbHBIC YUCTIA.

3. IlpubnmxeHHbIC BHIYUCIICHHUS.

4. KoMIIJIEKCHBIE YHCTIa.

5. Apudmernyeckue onepanuy HaJ KOMIUIEKCHBIMH YUCIAMH.

6. OOmactp ompeleNeHus U MHOKECTBO 3HAYeHW; rpapuk (QyHKIUH, HNOCTPOCHUE
rpadukoB PyHKUIUHN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

7. Ob6nacTp onpeeneHuss U 00JacTh 3HaUCHUH 00paTHON (YHKITUH.

8. I'paduk oOpaTHOM HYHKIINH.

9. KopeHb n-0ii cTereHH.

10. KopHu HaTypallbHOHM CTEIEHH U3 YHCIIa U KX CBOMCTBA.

11. IlpeoOpazoBaHre UPPALIMOHATBLHBIX BBIPAKCHHH.

12. Crenenu ¢ pallMOHaTbHBIMU MTOKA3aTEISIMH, UX CBOHCTBA.

13. IIpeoOpa3oBaHue CTENEHHBIX BHIPAKEHUH, HCIIOJIb3YS CBOICTBA CTEIICHEH.

14. Crenenu ¢ AeCTBUTEIBHBIMU TIOKA3aTENSIMU, KX CBOICTBA.

15. Jlorapudm. OcHOBHOE JTOTapU(PMUYECKOE TOKIECTBO.

16. JlecsaTuHbIEe M HATypalbHbIE JTOTAPU(MBI.

17. IlpaBuna aelicTBuil ¢ norapudmamu.

18. Onpeznenenue nokasarenbHOM (PpyHKINH, ee CBOMCTBA U rpaduK.

19. Onpenenenus norapupmuyeckoit GyHKINH, €€ CBONCTBA U rpaduK.

20. Pemenue npoCTEHIIMX IOKA3aTENbHBIX W JIOTAPU(PMHUUYECKHX YpPAaBHEHUH WU
HEPaBEHCTB.

21. CnoxeHue ¥ BRIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KommianapHsie
BEKTOpA.

22. KoopauHaThl TOYKH U KOOPAMHATHI BeKTOpa. CKalsgpHOe IPOU3BEIEHUE BEKTOPOB.

Bonpocsl A4 3K3amMeHa
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. [Ipenen nocnenoBarensHoctu. [Ipenen ¢pyHkunu.
. [lonatue o npon3BoAHON PyHKINHU, €€ TEOMETPUIECKUI 1 (PU3UUECKHIA CMBICI.
. [Ipou3BoiHBIE CyMMBI, Pa3HOCTH, IPOU3BEAEHNUS, YACTHOTO.
. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHI.
. YpaBHEHHE KacaTeIbHOM.
. Bo3pacranue u yosiBanue GyHKINU. DKCTPEMYMBI (PYHKIIHH.
. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD (DYHKITHIA.
. Bropas nmpousBoHas, ee TeOMeTpHUECKUil 1 (PU3UIECKUI CMBICIL.
. [IpumeHeHre MPON3BOTHON K UCCIICIOBAaHUIO (DYHKIIMIA U TTOCTPOCHUIO IPA(PHUKOB.

10. IIpumepsl UCTIONB30BAHUSI TPOU3BOIHON UI HAXOXKJICHHUS HAWIYUIIETO PEIICHUS B
MPUKIIAIHBIX 3a7a4ax.

11. IlepBooOpa3Hasi, MpaBUIJIO HAXOKIEHHUS, OCHOBHOE CBOMCTBO IIEPBOOOPA3HOIL.

12. HeomnpeneneHHbBIN U ONIpeIeIeHHBIA 1 HHTETPaJl.

13. ®opmyna Herorona—IJleiiOnuna. Berauciienne nHTErpasos.

14. TlpumeHeHue onpeIelIEeHHOT0 UHTerpaia JAJisl HaX0K/IeHUs TUIOIIad KPUBOJIUHEHHOM
TpamneuuH.

15. OcHOBHBIE TOHATHSI KOMOMHATOPUKHU.

16. 3a1aum Ha MOJICYET YUCIIA Pa3MEICHUN, TIEPeCTAaHOBOK, COUCTAHHM.

17. CoOpiTHE, BEpPOSATHOCTD COOBITHSA, CIOXKEHUE U YMHOXKEHHE BeposiTHOCTel. [loHsTre
0 HE3aBUCHUMOCTH COOBITUH.

18. TlpencraBiieHne NMaHHBIX (TAONWIBI, JUArpamMMbl, TpaduKH), BBIOOPKA, CpeaHEe
apudmernueckoe, Meauana, Moaa psaa. [lonstue o 3a1ayax MaTeMaTUYECKOM CTaTUCTUKU

19. Pagnannas mepa yria.

20. Cunyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIA.

21. OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKICCTBA.

22. ®opMyIbl IPUBEICHUS.

23. CuHYC ¥ KOCHHYC JIBOMHOTO yTJIa.

24. ApKCUHYC, apKKOCUHYC, apKTaHT€HC YHUCIIa.

25. TlpocrTeiiiiue TPUTOHOMETPUYECKHE YPAaBHEHUS.

26. Tpuronomerpuueckue GyHKIIMH, UX CBOHUCTBA U TpaduKHy.

27. B3auMHO€ pacroio;KeHUe IPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.

28. Ilpusma. [Ipsmas u HakioHHast npusMa. [IpaBunbHas npusma.

29. [Tapamnenenunen. Kyo.

30. [Tupamua. [IpaBunpHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

31. llunuuap ¥ KOHyC. Y CceYeHHbIH KOHYC.

32. lllap u cdepa, uX ceycHUSI.

O 00 I DN W~
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puniaoxenne 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmmsl
U MH(pOpMaNUsi 0 BHECEHHBIX M3MEHEHHUSAX

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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