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Pabouas nporpamma nucuuiuinabl «MaTemaTikay pa3zpaboTaHa Ha OCHOBE:

O®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6
oOpazoBannu B Poccuiickoit denepanuny;

@denepantbHOTO TOCYIAPCTBEHHOTO O0pPa30BaTEIbHOIO CTaHIApTa CPEIHEro OOILIEero
oOpazoBanus (yrBepknéH Ilpumkazom MuHHCTepcTBa 00pa3oBaHuss M Hayku Poccuiickoit
O®enepauun ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

denepanbHOrO TOCYAApCTBEHHOTO oOpa3oBarenbHOro crangapra (PI'OC) cpemnero
npodeccuoHaabHOr0 00pa3zoBanus no crneuuanbHoctd 36.02.01 «Berepunapus» (yTBep:kIeH
[Tpukazom MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 07.04.2025 . Ne 270)

[TpumepHnoii paboueit mporpaMmsbl cpeaHero o0Iiero oopa3oBanus «MareMaTHKa

[Tpumepnoit mporpammel Boctmtanust ([Ipunsta pemennem O@YMO CIIO 36.00.00
Berepunapus u 300texnus [Iporokon ot 15.08.2023 Ne 6).

CocraBureib: Cnupuna H.I'.
Pabouast mporpamMMa paccMOTpeHa U yTBEpXK/I€Ha Ha 3aceAaHnu Kadeapbl T'yMaHUTapHBIX
Y €CTEeCTBEHHO-HAy4YHBIX JUCUUIUIHH (poTokoi Nell ot 24.06.2025 1.)

3aBenywomuii kadgeapoi / j /jﬂﬁfﬂ?ﬁ/ o Bacusaenko O.B.

PaGouast mporpamMma paccMOTpeHa M yTBEPIKJ€HA HA 3aCeTaHUU TPEAMETHON (ITMKJIOBOH)
komuccuu (mporokorn Nell ot 24.06.2025 r.)

st

IIpeacenaresnnb npeaMeTHOH (UKI0BOI) KOMHCCHN 3apasmmmua H.B.

4
3aBenyrommii oraesenuem CIIO / I'opaanos C.A.



1. HACHHOPT PABOYEN ITPOI'PAMMBbBI JJUCIITUTIJIMHBI
C00.01.03 «MaTeMaTHKa»

1.1. O6s1acTh NpUMEHEHUs1 MPOTrPaAMMBbI
Pabouass mnporpamma muctumummael C0OO0.01.03  «Marematukay SBISETCS 4acThiO
nporpamMMbl TIOATOTOBKHU criennanuctoB cpeaHero 3BeHa (IITICC3) B coorBerctBuu ¢ ®I'OC
CIIO no cneunansuoctu 36.02.01 «Berepunapusy.

1.2. Mecto mucunnimabl B crpykrype OII CITIO
Hucmummmaa  COO.01.03  «MaremaTuka»  SBISETCS  00sA3aTEIbHOW  AUCIHILUIHHOMN
npeaMeTHoi obnactu «Maremaruka u nHGopmaruka» GI'OC cpennero oduiero oopazoBaHus U
0a30Bol qUCIUIIIMHON oOmieoOpa3zoBarensbHol moarotoBku CIIO m peamusyercs B [ u Bo 11
ceMecTpax MpH CPOKE MOIYYEHHS CpelHEero mpodeccHoHanbHOro obpazoBanust 3 roma u 10
MECSIIEB.

1.3. Heau u 3212494 QM CHUIUIMHBI, IVIAHUPYEMble Pe3yJbTAThl 0CBOCHUS
AUCHUILINHBI:

Heasimu o6yuenus no aucrumirnae COO0.01.03 «MareMaTuka SBISIIOTCS

- (opMupoBaHHME IICHTPAIbHBIX MAaTEeMAaTUYECKUX MOHATHH (YMCIO, BETUYMHA,
reoMerpuueckas  (Gurypa, TEepeMEHHas, BEPOATHOCTb, (YyHKIHUsA), 0OECIeUnBAIOIINX
MPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHMs 00yUarOINXCS;

- IoABE/ICHHE 00YYAIOIIUXCS HAa TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aHMOCBSI3U
MAaTEeMATHKU M OKPYKAIOIIEro MUpa, MOHMMAHHE MaTeMaTHKHA KaK YacTH OOMICH KYIbTYpbI
YeJIOBEUYECTRA;

-  pa3BUTHE WHTEIUIEKTyallbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0y4arouuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEI0BATENLCKIUX YMEHUM, KpUTUYHOCTH MBIIICHUS], THTEpeca
K U3YUYCHUIO MAaTEMaTUKH;

- (dopmupoBanue (YHKIIMOHAILHOM  MaTeMaTHYeCKOH TpaMOTHOCTH:  yMEHUs
pacrno3HaBaTh MaTeMAaTUYECKUE ACTEKThl B PEAlbHBIX JKU3HEHHBIX CUTYAlUsIX U MPHU U3yYECHUH
JOPYTUX JUCHMIUINH, MPOSIBICHUS] 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (opMyIMpoBaTh UX Ha
A3bIKE MAaTeMaTHKU U CO3/1aBaTb MaTeMaTHYeCKHE€ MOJENH, IMPUMEHSATh OCBOEHHBIH
MaTeMaTUYeCKU amnmapaT Uil pelIeHdus NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad, 3aJad
npodeccuoHaNbHOM e TeIbHOCTH, UHTEPIPETUPOBATh U OLEHUBATh MOJIYyYEHHbIE PE3YIbTAThI.

Hucumnmuaa COO.01.03 «Marematuka» OpHUEHTUPOBAHA HA JOCTHMIKEHHE CIEAYIOIIUX
3agau:

— copMUpOBaTh LEJIOCTHOE MpPEACTaBICHHE O MaTeMaTHKe, €€ POJM B COBPEMEHHOM
CHCTEME 3HAaHUW U MUPOBOU KYJIBTYPE;

— MW3YYUTh OCHOBHBIE MAaTEMaTUYECKHE IIOHATHs, MCIOJb3yeMble U1 ONMCAHUs
Pa3JIMYHBIX NIPOLIECCOB U SIBICHUN;

— copMHpOBaTh HaBBIKM IPUMEHEHHMS MaTeMaTHMYECKHUX METOJNOB Uil peIleHUs
IIPaKTUYECKHX 3a]1ay.



IInanupyemMble pe3yabTaThl OCBOCHHSA AUCHHUIIMHBI:

HnalmpyeMbIe PE3YyJAbTATHI OCBOCHUA TUCHUIIJIMHBI

Oo0mme

| JAucnuninHapHblie

OK-01. Boioupams cnocoowl peutenus 3a0ay npoheccuoHanbHol 0eameabHoCmu RPUMEHUMENTbHO K
PAa3IUUHBIM KOHMEKCIAM

JINYHOCTHBIE Pe3yJIbTAThI:
- TOTOBHOCTb K TpYAYy, OCO3HAHHE ILIEHHOCTHU
MacTepCTBa, TPYIOII00HE;
-  TOTOBHOCTHP K  AaKTHUBHOH  JEATEILHOCTH
TEXHOJIOTUYECKON U COIMaIbHON HaIpaBIEHHOCTH,

CIIOCOOHOCTh ~ WHUIIMMPOBATH, IUIAHUPOBATh H
CaMOCTOSITEIIBHO BBITIOJHATH TAKYIO JESITEIBHOCTS;
- HHTEpEC K Pa3TNIHBIM chepam
po(ecCUOHATBHOMN NEATENbHOCTH,
MeTanpenMeTHBIE Pe3yJILTATHI:

- CaMOCTOSITEITLHO (dbopMyupoBaTh 17§
aKTyallu3upoBaTh TNpoOJIEeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

- yCTaHABIUBATh CYIIECTBCHHBIM TPU3HAK WIIH
OCHOBaHUS JUIsl CpaBHEHWS, KJIacCUPHUKAIUU U
000011IeHH S,

- OIpenensATh Welu JeSTeIbHOCTH,
napamMeTpbl ¥ KPUTEPHUU UX TOCTHIKEHHUS,
- BBISBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPCYHS B
paccMaTpuBacMbIX SBICHUSIX;

- BHOCHUTh KOPPEKTHBEI B JICATEIILHOCTh, OIICHUBATh
COOTBETCTBHE pE3YJIbTATOB IENsIM, OICHUBATH
PUCKH TIOCIEICTBUH IEATEIEHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE MTPH PEIICHUH
JKU3HEHHBIX IMpoOIIeM

- BJIAJICTh HAaBBIKAMH Y4eOHO-HUCCIICIOBATEIHCKOW H
MMPOSKTHOM JEATETLHOCTH, HABBIKAMH Pa3peiicHUs
po0em;

- BBIABJIATH TPUYMHHO-CICACTBEHHBIC CBSI3U H
aKTyaJIU3UpOBaTh 3ajady, BBIIBUTaTh TUIIOTE3Y €€
peleHus, HAXOJIUTh apTyMEHTBI Ut
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHMU, 3aJaBaTh
MapaMeTphl ¥ KPUTEPUU PEIICHUS;

- aHATM3UPOBATh TIONYYEHHBIE B XOJE pEIICHUS
3a]a4d pe3yNbTaThl, KPUTUYECKH OIICHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHCHUE B
HOBBIX YCJIOBUSIX;

- YMeTh TICPEHOCHUTh 3HAHUS B MO3HABATEIHHYIO W
MPAKTUYECKYIO 00JIACTH KU3HEACITSILHOCTH;

3aJ1aBaThb

- yYMETh WHTETPHPOBATH 3HAHHUA W3 Pa3HBIX
MIPEAMETHBIX 00JIacTeH;

- BBIBUTaTh  HOBBIE  HJEH,  MpeJiaraTh
OPUTHHAJIBHBIC TIOAXO0 bl U PEIICHHUS,

17§ CIIOCOOHOCTH WX  WCIONB30BaHUS B

MO3HABaTEJIbHOU U COLIMAILHON MPaKTHKE

- BJIa/ICHUE
QITOPUTMAMU ~ PELICHUS
(dbopMynupoBaTh  ONpENeNeHHs, aKCHUOMBI U
TEOPEMBI, MIPUMEHATH uX, MIPOBOJIUTH
JOKa3aTeNbHBIE PACCYXKICHHUA B XOJE pEUICHHS
3ajau;

- YMEHHE OIEepHpPOBAaTh IOHATHAMHE: CTENEHb
qucia, JOTapu(M 4YWCIa; yMEHHE BBINOIHSIThH
BBIUMCIICHHE 3HAYCHUH MW  TpeoOpa3oBaHUs
BBIDQKEHHH CO CTENEHSMH M JorapudmMamu,

METOIaMH JI0Ka3aTeIbCTB,

3aaad; YMCHHC

peoOpa3oBaHUs JIPOOHO-paAITMOHATEHBIX
BBIPAXKEHUH;

- yMEHHE OTIEpPHUPOBAThH HOHSATHAMU:
pamoHaIbHEIE, VppalnuoHalIbHbIE,

MoKa3aTenbHbIe, CTENEHHbBIE, JIOTapuMHUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA,
WX CHCTEMBI;

- YMEHHE OIEepPHPOBATh MOHATHAMHU: (YHKIIHS,
HETpephIBHAS ¢dbyHKUMSA, MIPOU3BOAHAA,
nepBooOpazHas, OTIpENeNeHHbI  HMHTErpal;
YMEHHE HaxXOIUTh IMPOU3BOJHBIE DIIEMEHTAPHBIX
(YHKIMA, WCTIONB3Yys CIPaBOYHBIE MaTEpHaIbI;
WCCIIEI0BATh B MPOCTEHIINX CiTydasx GyHKLIUHN Ha

MOHOTOHHOCTh, = HaXOAWTh  HAWUOONBIIHE W
HauMEHbIINE 3HAYeHWS (YHKIHUHA; CTPOUTH
rpa@uky  MHOTOWICHOB C  HCIOJb30BaHHEM

anmapaTta MaTeMaTHYECKOTO aHalln3a; MPUMEHSATh
MIPOM3BOAHYIO TP PEIICHNH 3a7a4 Ha JTBHKCHHE;
peniath NpakTUKO-OPHEHTUPOBAaHHBIC 3a7aud Ha

HAauOOJBIIUE ¥ HAWMCHBIINE 3HAYCHHS, Ha
HaXOXXJCHHUE ITyTH, CKOPOCTH B YCKOPEHMUSI;

- yMEHHE OTIEPUPOBATH MOHSATHSIMHU:
parroHa bHas byHKIHA, nmoKas3aTtenbHas
dbyaKIHS, CTETIeHHAs dbyaKIHS,
sorapudmuyeckas (hyHKIWHS,
TPUTOHOMETPUYCCKUE  (YHKIUH,  OOpaTHbIC

(YHKLINHU; YMEHUE CTPOUTH TpapUKH HU3yYEHHBIX
(GYHKIMH, UCTIONIB30BaTh IPpaUKK IPH U3yYCHUH
MIPOLIECCOB U 3aBUCHUMOCTEH, MPHU pPEIICHUH 3324
U3 JpYyrux Yy4YeOHBIX NpeAMETOB W 3ajad U3
peanbHONH  KM3HM;  BBIpaXatb  (opMmylIamu
3aBUCUMOCTH MEKAY BEJIMUNHAMUY;

- YMEHHE pemaTh TEKCTOBbIE 3aJaydl pa3HBIX
THUIIOB (B TOM YHCJIE€ Ha IPOLIEHTHI, J0JIU U 4acTH,
Ha JBIKEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIyT, HaJOTH, 3aJadd W3 00JacTu yNpaBleHUS
JUYHBIMHU U CEMEHHBIMH (PUHAHCAMHM); COCTABIISIThH

BBIpQKCHHSI, ypaBHEHHs, HEPaBeHCTBA H UX
CHUCTEMBl TIO YCIIOBHIO 3aJa4d, WCCIEIOBATh
MOJIy4YEHHOE peuieHue u OIICHUBATh

MPaBIONOJO0OHOCTh PE3YIHTATOB;




- YMEHHE ONEepUpOBaTh MOHATHAMHU: CpEAHEe
apupMeTndyeckoe, MenuaHa, HauOonbliee U
HalMEHBIIEC 3HAYEHHs, pa3Max, AUCHEPCHS,
CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
yMEHUe U3BJICKATH, WHTEPIPETUPOBATH
nH(pOpMaIMIo, TIPENCTaBICHHYI0 B Ta0NHIIax, Ha
IMarpamMmax, rpaukax, OTpakarllyr CBOHCTBa
peanbHBIX MPOLECCOB W SIBICHHUW; MPEACTABISTH
HH(pOPMAITHUIO ¢ TTOMOIIBIO TAOIUI] M JTHATPaAMM;
WCCIIEIOBaTh CTATHCTHUECKUE JAaHHBIE, B TOM
Yucie ¢ MPUMEHEHHEM rpaduiyecKux METOAOB U
AJIEKTPOHHBIX CPEJICTB;

- YMEHHE OIepUpOBaTh MOHATUSIMU: CIyYalHBINA
ONBIT H CHy4ailHoe cOOBITHE, BEPOSATHOCTH
CIly4aifHOTO  COOBITHS; YMCHHE  BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BAaHHEM TI'padUuecKUX
METOAOB; MNPUMEHATH (OPMYNBI CIOXKEHHA U
YMHOXXKEHHUsSI ~ BEpPOSATHOCTEH, KOMOHMHATOPHBIC
dbakTel W QopMyNBl TpPU pEIICHUH 3ajad;
OLICHMBATh BEPOSITHOCTH pPEaJbHBIX COOBITHI;
3HAKOMCTBO CO  CIy4alHBIMH  BEJIMYHUHAMU;
YMEHHUE TIPUBOJIUTH MPUMEPHI TPOSBICHUS 3aKOHA
OOJIBIIMX YHCENT B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSAX;

- yMEHHE ONEpHpPOBATH TOHITHUSMH: TOUKA,
npsiMasi, MIIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
yrod, CKPELIMBAIOLIHECS psMBIE,
NMapauIeTbHOCTh U MIEPIICHIUKYISIPHOCTD MPSIMBIX
W IUIOCKOCTEH, Yroll MEXKIy TPSMBIMH, YTOJ
MEXIy MpsSMOM M IUIOCKOCTBIO, YroJd MEXKAY
IUIOCKOCTSIMM, ~ PacCTOSIHUE OT  TOYKH [0
IUIOCKOCTH,  PAacCTOSHUE  MEXIy  TPSIMBIMH,
paccTossHUE  MEXIy IUIOCKOCTSMH;  YMCHHE
WCTIONB30BaTh NPW PEIICHUU 3a1ad H3y4YeHHBIE
(dakTel W TEOpeMbl IUIAHUMETPUH;, YMCEHHE
OLICHMBATh pPa3MEPbl OOBEKTOB OKPYIKAIOIIETO
MUpA;

- yMEHHE OTIEPHUPOBAThH MOHSATHAMU:
MHOTOTPaHHUK, CEYCHHWE MHOTOTpaHHHKa, KYO,
napajJieNenuIe, npu3Ma, nupamuna, Gurypa u
MOBEPXHOCTh BpaLICHUs, MUIMHAP, KOHYC, Iap,
chepa, ceueHus GUIYpbl BpallleHUs, IUIOCKOCTD,
Kacaromasici  cepbl, OWIMHApPa,  KOHYCa,
IUIOINAAb IOBEPXHOCTH IUPAMHUIBL, MPU3MBIL,
KOHYyca, HWIMHIpPA, TUomans cepsl, 00beM Kyoa,
MPSMOYTOJILHOTO TapajuieNieluIeaa, MUPaMUJIbL,
NpU3MBl, LWIMHApA, KOHyca, IIapa;, YMEHHE
n300pakaTb MHOTOTPaHHHKH ¥ TIOBEPXHOCTHU
BpallleHHsl, WX CEYCHHUs] OT PYyKH, C TMOMOIIBIO
YEPTSIKHBIX ~MHCTPYMEHTOB M DJIEKTPOHHBIX
CPEACTB; YMEHHE pAacIO3HaBaTb CHMMETPHIO B
MPOCTPAHCTBE; yMEHHE pacro3HaBaTh
MpaBUIbHBIE MHOTOTPaHHUKH;

- YMEHHE ONEPHPOBATH MOHATHAMU: JIBIKCHHE B
MIPOCTPAHCTBE, noJ00HbIe ¢urypst B
MPOCTPAHCTBE; UCTIOJIL30BATh OTHOIIICHNE
Iomaaeld moBepxXHOCTeH M 00BEMOB MOJOOHBIX




(Guryp npu peeHnu 3anad;

- YMEHHUE BBIYUCIIATH T€OMETPUUECKUE BETMUMHbI
(nmmua, yrom, IUIOmAAb, OO0bBEM, IUIOLIAIb
MOBEPXHOCTH), MCIONB3Ysl U3y4EHHBIE (POPMYJIIBI
U METO[IbI;

- yMEHHE OIIEpPUPOBATh HOHATHAMU:
MIPSIMOYTOJIbHAS CUCTEMA KOOpJAMHAT,
KOOpAWHATBI  TOYKH, BEKTOpP, KOOPAMHATEHI
BEKTOpa, CKAJIIPHOE IPOU3BEICHUE, YIOl MEXKIY
BEKTOpPAMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPa Ha 4YHCIIO; HAaXOAWUTh C TIOMOIIBIO
U3yYCHHBIX (OpPMYyJ KOOpPAMHATHI CEPEAUHBI
OTpe3Ka, PacCTOSTHUE MEXy JBYMS TOUKAMU;

- yMEHHE BHIOMpATh MOAXONSAIIMN H3YYEeHHBIN
METOA JJIsi pelleHus 3aJadd, paclo3HaBaTh
MaremMatHdeckne (akTel M MaTeMaTHYeCKHe
MOJEIW B TNPUPOJHBIX M OOLIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHE TPHUBOJIUTH
IIPUMEPEI MaTeMaTHYECKUX OTKPBITUH
POCCHICKOI 1 MUPOBOM MaTeEMaTHYECKONW HAYKH.

1.4. O01masi TPy10eMKOCTh JUCUHUIJIMHbBI

VYyebnas Harpys3ka (Bcero) 232 gaca, B TOM YHCTIE:
- o0s13aTenbHas ayAUTOpHas yueOHast Harpy3Ka — 226 4acos;

- KOHCYJIbTallMM — 2 Yaca;
- IPOMEXKYTOYHAsl aTTecTalus — 6 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0bEM TUCHUIINHBI U BHbI Y4eOHOH padoThl

Bua y4eOHbIX 3aHATHI O0béM yacoB
ceMecTp Hroro
1 2
YyeOHasi Harpy3ka (Bcero) 100 132 232
Oo0s3aTesibHAs ayIMTOPHAs Harpy3ka (Bcero), B TOM 4HcJe: 100 126 226
- JTEKIIAHU 32 62 94
- IPAKTUYECKHUE 3aHATHUS 68 62 130
CamocTtosiTeqibHasi padoTa - - -
KouncyabTanun - 2 2
®opMa MPOMEKYTOUHOI aTTeCTANMH MO AUCHHUIIIMHE - +
- hepeHIMPOBAHHEIN 3a4eT + + +
-9K3aMeH 6 6




2.2. TemaTnuyeckuii miaH u coaepxkanue rucuunanabl COO.01.03 MaremaTtuka

HanmeHoBaHMe pa3ie/ioB U TeM

Conep:xxanue y4eOHOIro MaTepuaJa, Jad0paTopHble U MPAKTHYECKHUE
3aHATHS, CAMOCTOSITE/IbHAsA PadoTa 00y4YaAIHUXCS

O0BeM yacoB

dopmMupyembie
KOMIIeTeHIIUHT

1 cemecTp

Pa3nea 1. IloBTopenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI

Tema 1.1
esap u 3a0a4u MaTEeMaTUKH NIPU
OCBOEHHMH CHENNAJTLHOCTH.
MHoskecTBa U JIOTHKA

Conep:kanue y4eOHOTro MaTepuasa

HCJII: " 3a1a41 MaTCMAaTUKHU IMPpU OCBOCHHUHU CIICTITUAJIbHOCTH. bazoBrie
3HaHUSA W YMEHHUS [0 MaTreMaThke B Npo(ecCHOHATBbHOM U B
MMOBCEIHEBHOU

NesATEeIbHOCTH. MHOXKECTBO, ONepalliy HaJl MHOKecTBaMu. J(narpaMmebl
Oiinepa—Benna. Onpenenenue, TeopeMa, CIeACTBUE, J0Ka3aTEIbCTBO

IIpakTuyeckoe 3aHsTHE. Ucnonb3oBanue TEOPETUKO-
MHO>XCCTBCHHOTO aImnapara i1 OIHWCAaHHA PCAJIbHBIX IMIPOHCCCOB U
SBJICHUN B MPO(ECCUOHATBHON NEATENbHOCTH, MIPU PELICHUH 3a/1ad U3
ApYrux JUCLUILINH.

OK-01

Tema 1.2.
Yucia 1 BLIYHCICHUA

Conep:xanue yueOHOro MaTepuasa

Harypanpable W mesble 4ucia. [Ipu3HaKu MEIMMOCTH ILEBIX YHUCEl.
Panmonansupie  ymcna. OOBIKHOBEHHBIE U JECATHUYHBIE TpoOH,
MPOICHTHI, OECKOHEUHBbIE IMEepHOANYECKHe ApoOHu. JleWCTBUTEIbHBIC
qucia. PaI_[I/IOHaJIBHBIe " UppallvuOHAJIbHBIC YU CJIA.

IIpakTuyeckoe 3aHsTHE. Apudmernueckue ornepanuu c
palnoHaIbHBIMU

qHCcIaMHy, TpeoOpa3oBaHKsI YMCIOBBIX BEIpaXKEHUI Apr(meTndyeckue
omepauuMud ¢ JEHCTBUTENbHBIMH  uuciaaMu.  [IpuOmmkéHnble
BBIUHCJICHMS,

IIpaBWJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BBIUYUCICHUN

OK-01

Tema 1.3.
To:xaecTBa U TOKIECTBEHHELIE
npeodpa3oBaHusi. YpaBHeHHS U
HepaBeHCTBAa

Conep:xanue yueOHOro MaTepuasa

ToxmecTBa M TOXIECTBEHHBIC NMPEOOpa3oBaHMs. Y paBHEHHE, KOPEHBb
ypaBHeHus. HepaBeHcTBO, pemieHue HepaBeHcTBa. (CucTeMBl U
COBOKYITHOCTH PAIlMOHAIBHBIX YpaBHEHUH W HepaBeHCTB. CHUCTEMBI

8

OK-01




JIMHEMHBIX YpaBHEHUHN

IIpakTuyeckoe 3ausitue. Meton uHTEepBaoB. Pemienue nenpix u
OpOoOHO-pallMOHAIBHBIX YpPaBHEHMH U HepaBeHCTB. [IpumeHeHue
YPABHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7a4 U 3a1ad
W3 pPa3IMYHBIX OOJacTell HayKu W pEalbHOW JKW3HH. . PerneHue
MPUKIAIHBIX 337a4 C MOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUI

Tema 1.4.
IIpoueHTHBIE BHIYMCIEHHUS B
npodeccHOHATBLHBIX 3212a4aX

IIpakTH4Yeckoe 3aHATHE.

[Tpumenenue qpobeii v MPOLIEHTOB [ pElIeHHs] IPUKIIAAHBIX 3a/1a4 U3
pa3NUYHBIX OTpaciei 3HaHWUM | peanbHO ku3HHU. [IpubnmxEHHbIe
BBIYMCIICHMS, IIpaBUja OKPYTJIEHUs, NPUKUIKA U OLIEHKa pe3yibTaTa
BbIUKCIeHUH. Pa3Hble criocoObl BBIUMCIICHUS MPOLEHTOB. [IporieHTHBIE
BBIUMCIICHUS B MpodeccHoHANbHBIX 337ayax. [I[pumeHeHne ypaBHEHUI
U HEPaBEHCTB K pELICHHUIO MAaTEeMaTU4YEeCKUX 3aJad M 3a7ad4 U3
pa3IUYHBIX 00JIacTel HAyKW U PEATbHOM KU3HU

Tema 1.5
ITocaenoBaTeILHOCTH U
nporpeccuu

Conep:xanue yueOHOro MaTepuasa

IlocnegoBarenpbHOCTH, CIOCOOBI  3aJaHUS  ITOCJEIOBATEIBHOCTEH.
MoHOTOHHBIE MOCJIeI0BATEIBbHOCTH. Apudmernaeckas u
reoMeTpuyecKas IIPOrPECCHUH. beckoneuno yObIBatomas
reomerpuueckass mnporpeccus. Cymma OeCKOHEYHO yOBbIBaromieit
reomeTpuyeckoi nporpeccun. opmMyia CIOKHBIX MPOIEHTOB.

IIpakTuyeckoe 3aHsATHE.
Hcnonp3oBanue nmporpeccuun JJISL peuicHu-d PCATIbHBIX 3aa4
MIPUKJIAHOTO XapaKTepa

OK-01

Tema 1.6
DYyHKUMH U TPapuKu

Conep:kanue y4e0OHOro MaTepuasa

Oynkius, crnocoObl 3amanus GyHkiuu. I'padpuk ¢ynkumu. B3anmuo
obOpatubie (yHKIHH. O0MacTh OMpPENEICHUsS W MHOXECTBO 3HAUYCHUM
¢bynkuuu. Hymu ynxmun. [IpoMexxyTku 3HaKonocTostHeTBa. YETHBIE U
HEeuETHBIE PYHKIUU

OK-01

Pa3nes 2. Crenenn u kopau. CreneHHas, nokas3ateabHas U Jorapupmudeckasi GyHKINU

Tema 2.1.
Apudmernyecknii KOpeHb N—oil

IIpakTHyeckoe 3aHsATHE.
Apudmernuyeckuii KOpEeHb HaTypalbHOW creneHd. JleiictBus ¢

2

OK-01
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CTeNeHH. apu(MeTHYeCKUMHU KOPHAMHU N—O0i1 CTeNeHn
Tema 2.2. Conep:kanue y4e0OHOIro MaTepuasa OK-01
Crenenn. CtannaprHasi popma | Crenenp ¢ 1ensiM  nokasateneMm. CranpaptHas ¢opma  3amucu
3anmMCH AefiCTBUTEIBHOIO YU | JeHCTBUTENBbHOTO yncia. Mcnonb3oBanue noaxoasamend GopMbl 3arnucu
NCUCTBUTENBHBIX YHCENT JUIsl PEIICHUs NPAKTHYECKHX 3a7ad |
npencraBieHuss JNaHHBIX. CTeneHb € palMOHAIBHBIM IOKa3aTelieM.
CaoiicTBa cTeneHu
IIpakTuyeckoe 3ansATHE.
[IpeoOpazoBaHue BBIpAKEHUMN, COACPIKALIUX CTETICHU C PAIMOHAIBHBIM
MoKazareiem
Tema 2.3. Conep:kanue y4eOHOIro MaTepuasa OK-01
Crenennast pyHkuus CrenenHass (QyHKIUS € HaTypajJbHBIM M IEJbIM MOKa3zaTeneMm. Eé
cBoiicTBa u rpaduk. CBoiCTBa M Tpad)UK KOPHS N-O CTETICHU
Tema 2.4. IIpakTu4yeckoe 3aHsATHE. OK-01
. UppanmonasbHble ypaBHeHus U | Perienue uppanoHalbHbIX YPaBHEHUI U HEPAaBEHCTB
HepaBeHCTBa
Tema 2.5. Conep:kanue y4eOHOIro MaTepuasa OK-01
IMoka3arenbHble ypaBHeHusi 1 | [lokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA
HEpaBeHCTBA IIpakTHYeckoe 3aHATHE.
[TokazarenpHBIC ypaBHEHUSI U HEPABEHCTBA
Tema 2.6. Coaeprxanue yueOHOro MaTepuaa OK-01
Jlorapu¢gm uncaa. CoiictBa Jlorapudm yucna. JlecaTuyHblie U HATYpajJbHbIE JOTrapU(PMBbI.
Jorapupmon IIpakTHyeckoe 3aHsATHE.
[IpeoOpazoBanue BeIpaXEHUH, CONEPKAIINX JTOTapUPMbI
Tema 2.7. Coaeprxanue yueOHOro MaTepuaa OK-01

IToxa3arenbHas u
Jorapupmuyeckas pyHKIHUH,
YPAaBHEHHs, HEPAaBEHCTBA

[TokazarenpHass u Jsorapupmuyeckas (QYHKIHH, HX CBOICTBA H
rpaduku. Jlorapupmuuecknue ypaBHEHUS! 1 HEPABEHCTBA

IIpakTH4Yeckoe 3aHATHE.
[TokazarenpHass u Jsorapupmuyeckas (QYHKIHH, HX CBOICTBA H
rpaduku. Jlorapupmuueckne ypaBHEHUS 1 HEPABEHCTBA
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Tema 2.8. Jlorapugmbl B
npupoae
U TeXHHKe

IIpakTHuyeckoe 3aHsATHE.

[TIpumenenne  norapudma. HMcropuss  pa3BUTHS ~ MaTEeMaTUKU.
Jlorapudmudeckas cnimpains B mpupoje. Ee maTemMaTnueckue CBOMCTBA.
Hcnonb3oBanue rpadukoB QyHKIUN Ui MCCIEIOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IIPU PEIICHUU 334ad W3
pa3nuyHbIX 007acTeil HAyKH U PeabHOM KU3HU

OK-01

Tema 2.9.
IIpuMeHeHne ypaBHEeHUIl, CUCTEM U
HEPAaBEHCTB K PelIeHHUI0 3a1a4

Conep:xanue yueOHOro MaTepuasa
Ucnonws3zoBanne rpadukoB GYHKIUA JUIsI PEIICHHWS YpaBHEHUUW U
JINHENMHBIX CUCTEM.

IIpakTH4Yeckoe 3aHATHE.

[IpumeneHne ypaBHEHU, CHCTEM W HEPABEHCTB K PEHICHUIO
MAaTCMAaTUUYCCKUX 3adad U 3aJad HU3 Ppas3InYHbIX O6JIEICTCI>1 HAayKu M
peanbHOU KU3HU

OK-01

Pa3zgen

3. IIpsiMble U IIOCKOCTH B npocTpancTBe. KoopanHaTsl M BeKTOpPBI B

MPOCTPAHCTBE

Tema 3.1
IToBTOpEHHE NIIAHMMETPHH.
OcHOBHBIE IOHATHSA CTEPEOMETPHHU

Conep:kanue y4e0OHOIro MaTepuasa
OcHoBHbIE (uUrypbl, (aKTel ¥ TeOpeMbl IUIAHUMETpHU. OCHOBHBIE
MOHATHS cTepeoMeTpun. Touka, npsMas, IIIOCKOCTh, MPOCTPAHCTBO

2

IIpakTu4yeckoe 3aHsATHE.
[TonsiTHe 00 aKCMOMATUYECKOM MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX

OK-01

Tema 3.2.
IIpsiMble B MJIOCKOCTH
B nnpoctpanctie. [lapaiiensHocTs
NPSAMBIX, NPSIMOIi ¥ TJIOCKOCTH,
IJIOCKOCTel

Conep:xanue yueOHOro MaTepuasa

B3anMHOe pacnosioxeHne MpsSMBIX B TIPOCTPAHCTBE: MEPeCceKaronuecs,
NapajuleJIbHbIE U CKpeIlUBarouecs npsaMsele. [lapannenbHocTs npsaMbIX
M IUIOCKOCTe B  MPOCTPAHCTBE: TapajielibHbIE TMpSIMbIE B
IIPOCTPAHCTBE, IAPAJUICIBHOCTL TPEX IMPSAMBIX, MApPaJLIEIbHOCTh
OpSIMOM M TIOCKOCTH. YTJBI C COHANpPAaBICHHBIMH CTOPOHAMH, YrOJ
MEXIy HpsAMBIMU B IpOCTpaHCcTBe. [lapamienbHOCTh IIJIOCKOCTEM:
napajuieNIbHbIe TUIOCKOCTH, CBOMCTBA APAJIJICIIbHBIX TIOCKOCTEH.

IIpakTuyeckoe 3ansATHE.
[Ipocreiimme NpOCTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,
KyO, mapaJuiesenumnes, NoCTPOeHUe CeueHnun

OK-01
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Tema 3.3
[lepneHAUKYJISIPHOCTH MPSAMBIX
M IJIOCKOCTel

Conep:kanue y4e0OHOIro MaTepuasa

IlepneHIUKYIAPHOCTE MHPSAMOM U IUIOCKOCTH: IEPIICHIUKYIISPHBIE
npsiMble B MIPOCTPAHCTBE, npsiMble napasuiesbHble u
NCPpHNCHAUKYIIAPHBIC K IIJIOCKOCTH, IMPU3HAK TMCPICHAUKYIAPHOCTU
NpAMOM U IJIOCKOCTH, TEOpeMa O TMPAMOM MNepHeHAUKYISIPHON
MIJIOCKOCTH

IIpakTH4Yeckoe 3aHATHE.

[lepneHIUKYNAPHOCTh HPSIMOW M IJIOCKOCTH: IEPICHANUKYISPHBIE
MpsIMBIC B MPOCTPAHCTBE, MpsIMBIC napajijIeJIbHbIE 54
HEPIEHIUKYIIAPHBIE K IITIOCKOCTH

OK-01

Tema 3.4 Coaeprxanue yueOHOro MaTepuaa OK-01
Yribl MeK1y NPpIMBIMHU Yriuel B NPOCTPaHCTBE: Yol MEXAYy NPSIMOM M IUIOCKOCTBIO,
U IUIOCKOCTAMH IOBYTPAHHBIA  yroJl,  JIMHEHHBIM  Yroil  JABYTPaHHOIO  yrjia
[lepneHIUKYNAPHOCTh IUIOCKOCTEH: TPU3HAK IEPIEHANKYIIPHOCTH
JBYX IJI0CKOCTeR. Teopema o TpEX nepreHIuKyspax
IIpakTH4Yeckoe 3aHATHE.
IlepneHIUKyNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH,
paccTossHHE OT TPSAMOW A0 TIUIOCKOCTH, NPOEKIHs (Urypbl Ha
IIJIOCKOCTB.
Tema 3.5. Coaeprxanue yueOHOro MaTepuaJa OK-01

KoopauHatbl 1 BEeKTOPbI
B NIPOCTPAHCTBE

BekTop Ha miuockoctd ¥ B mpocTpaHCcTBE. CIIOKEHHME W BBIYATAaHUE
BEKTOPOB. YMHOKCHHME BEKTOpAa Ha 4ucCiO. PasnolkeHue BekTopa IO
TpEM HEKOMIUIAHApHBIM BekTOopaM. [IpaBmino mnapamienenunena.
Pemenne 3ajmay, CBS3aHHBIX C IPUMEHEHUEM IIPABWII JCHCTBUU C
BeKTOpamu. IIpsimoyronbHas cucrema KOOpAMHAT B IPOCTPAHCTBE

IIpakTuyeckoe 3aHsATHE.

Koopaunatel Bektopa. Ilpocreiimme 3amaun B KOOpAMHATaxX. YTIoi
Mexny BekropaMu. CKalsIpHOE NMPOU3BEACHHUE BEKTOPOB. Beruncinenue
YIJIOB MEXAY NPAMBIMH M IIOCKOCTAMHU. KoopamHaTHO-BEKTOPHBIN
METOJI IIPH PEIIEHUN T€OMETPUYECKUX 3a1a4
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Tema 3.6.
IIpsiMblIe U MJIOCKOCTH
B MPAKTH4YECKUX 3a1a4ax

IIpakTuyeckoe 3ansATHE.
PacrnionosxeHre npsiMbIX U TJIOCKOCTEH B OKpysKaroieM Mupe (TipupoJe,
UCKYCCTBE, apXUTEKTYpE, TEXHHKE). Pemenne  mpakTuko-
OPHUCHTHPOBAHHBIX 3a/1a4

Tema 3.7. IIpakTH4eckoe 3aHATHE. OK-01
Pemenne 3agau. Ilpsimbie Pemrenne 3amau  Ha HAXO0XKACHHE TE€OMETPUYECKHX BEIHYMH C
U IVIOCKOCTH, KOOPAUHATHI MCTOJIb30BAHUEM allllapaTa BEKTOPHOH anreopsl
U BEKTOP
Bcero 1 cemectp 100
2 cemecTp
Pasznen 4. OcHoBbl TpUTrOHOMeTpHHU. TpuronHomerpuyeckne GyHKIUM
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJa OK-01
OCHOBBI TPUTOHOMETPHUH CuHyc, KOCHMHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC, ApKTaHI'€HC YUCIOBOI0 apryMeHTa
IIpakTHYeckoe 3aHATHE.
TpuronoMmeTrpuueckas OKpyKHOCTb, OIIPENEICHUE TPUTOHOMETPUYECKUX
(GyHKIUI YMCI0OBOrO apryMeHTa
Tema 4.2. Conep:kanue y4eOHOTro MaTepuasa OK-01
OcHoBHBbIe TPpUTOHOMeTpUYeckHe | OCHOBHbIE TPUTOHOMETpHUUYECKHE (DOPMYITBI
TOK/AeCTBA
IIpakTH4eckoe 3aHATHE.
[IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHHI.
Tema 4.3 Coaeprxanue yueOHOIo MaTepuaa OK-01
Tpuronomerpuueckne pynkuun, | Gynkuus. [lepuoanueckue GpyHKIuM.
HX CBOMCTBA M rpadpuku
IIpakTHyeckoe 3aHsATHE.
Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TpapUKU
Tema 4.4. Conep:kanue y4e0OHOTro MaTepuasa OK-01

Tpuronomerpuyeckue ypaBHeHust
1 HEPaBEeHCTBa

Pemenne TPUTOHOMETPUYECKUX YpaBHEHUM. IIpumepsl
TPUTOHOMETPUYECKUX HEPABEHCTB

IIpakTHYeckoe 3aHATHE.
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Pemenue TPUTOHOMETPUUYECKUX YpaBHEHUH. [Tpumepsr
TPUTOHOMCTPHYCCKUX HCPABCHCTB

Tema 4.5. Coaeprxanue yueOHOro MaTepuaa OK-01
HUcnonb3oBanue [IpoBeneHue mpakTUYECKUX pacyeToB MO (opMmynaM TPUTOHOMETPHH.
TPUTOHOMETPHH B Hcnonb3oBanue rpagukoB (QyHKIUN A7 UCCICIOBAHUS IMPOIIECCOB U
npogdeccuoHaIbHOM chepe 3aBUCUMOCTEHN, KOTOpPBIE BO3HHUKAIOT IPU PEIICHUM 337a4 W3 APYTHX
y4eOHBIX JUCUUIUINH U PeaTbHOMN KU3HU
Tema 4.6. IIpakTuyeckoe 3aHsATHE. OK-01
Pemenne 3a1a4 Tpuronomerpun | TpuroHomerpuyeckue (yHKIMU, TOXKIECTBA U YPABHEHUS
Pa3znen S. MHOrOrpaHHMKHM M TeJla BPallleHUs
Tema 5.1. Conep:kanue y4e0OHOTro MaTepuasa OK-01
MHOrorpaHHUKH IloHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAaHHMKA,
BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BépTKa
MHororpaHuka. IIpusma: n-yronpHas npusma; rpaHd U OCHOBAHMS
NpU3MBbl, TpsAMas U HaKJIOHHAas TNpU3MbL; OOKoBass M TOJHAs
IIOBEPXHOCTh HPHU3MBL. [Tapamenenunen, IIPSIMOYTOJIBHBIN
napajuiefienunea u ero cpoictsa. [lupamuaa: n-yroigpHas nmupaMuja,
rpaii W OCHOBAHUC TIMPAMHIBI; 60KOBaSI U TI0JIHass MOBCPXHOCTb
MUpaMH/Ibl; TPaBUIIbHASA U YCEUEHHAS MUpaMua. DJIEMEHTHI IPU3MbI 1
IMUpaMuJibl
IIpakTHyeckoe 3aHATHE.
Beruucrienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpPa, AUaroHaiu, yribl
Tema 5.2. Conep:xanue yueOHOro MaTepuasa OK-01

IIpaBujbHbIE MHOTOTPAHHUKH.
ILi1omaas MOBEpPXHOCTH
MHOTOTPAHHUKOB

[IpaBunbHBIE MHOTOTPAHHUKH: MOHATHE ITPAaBUILHOTO MHOTOTPAHHHUKA;
npaBujibHAas TpU3Ma M TOpaBWiIbHAs NHPaMHUA; MpaBUIbHAs
TpeyrojbHas MupaMuia U NpaBUIbHBINA TeTpadap; KyO. [IpencraBnenue
O NPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’3JAp, JOJEKAa’Ap U MKOCAdAP U
np. CedeHnst IpU3Mbl U IMPAMHUJIBIL.

IIpakTH4Yeckoe 3aHATHE.
[Tnomane OOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSMOMN
MpHU3MBbI, TUIOIIAlb OCHOBAaHUM, TeopeMa O OOKOBOH TOBEPXHOCTH
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npssiMoii mpu3Mbl. [lmomans OGOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
NPaBUIBHON MHpPaMHJIBI, TEOpeMa O IJIOHIagd OOKOBOW MOBEPXHOCTHU
YCEUEHHOW MUpPaMUIbI

Tema 5.3.
Tena BpaleHus

Conep:kanue y4e0OHOIro MaTepuasa

[Munuaapudeckass MOBEPXHOCTh, OOpa3ylolIUe  IMIMHIPUUYECKOM
MMOBEPXHOCTH, OCh LWJIMHIPUYECKONM moBepxHOocTh. [lmimHap:
OCHOBaHHS U OOKOBas MOBEPXHOCTh, OOpasyrolias W OCh, IUIOMIAIb
OOKOBOW W TIONIHOM mOBEpXHOCTH. KoHHMUYecKass TMOBEPXHOCTH,
o0pa3yoIre KOHHYECKON MOBEPXHOCTH, OCh M BEPIIUHA KOHUYECKOU
noBepxHocTU. KoHyc: ocHOBaHue M BepiuHa, oOpa3yromias U OCh,
mwiom@anab OOKOBOM M TONHONW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3syromue U BhICOTa, OCHOBAaHUS U O0O0KOBas MoBepXxHOCTh. Cdepa u
map: UeHTp, paguyc, AMAMETP, IJIOMAAb TOBEPXHOCTH C(HEpHI.

IIpakTHyeckoe 3aHsATHE.

B3aumHoe pacmonoxenue cdeppl W IUIOCKOCTH, KacaTeiabHas
IJIOCKOCTH K cdepe, iomans chepsl. M300pakeHne Ten BpaiieHus Ha
IJIOCKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

OK-01

Tema 5.4.
O0beMbl M IJIOIIAAH TOBEPXHOCTEM
Tea

Conep:xanue yueOHOro MaTepuasa

[Tonsstue 006 oOBEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA
00bEMOB Tei. Teopema 06 00bEME MPAMOYTOJIHOTO TapayljieNenuea
U CIIEACTBUS U3 HEE. 00beM NmupaMubl U mpu3Mbl. OOBEM WIMHIPA,
koHyca. OOBéM mapa u momans cgepbl. IlogoOGHBlE Tena B
npoctpacTBe. COOTHONICHHST MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.

IIpakTu4yeckoe 3ansATHE.

Ceuenus muIuHApa (MapayjIebHO U MEPHIEHIUKYISIPHO OCH), CEUCHHS
KOHyca (TapajuieJbHOE OCHOBAaHUIO U TPOXOJAIIEE UYepe3 BEpIIHHY),
cedeHus Imapa. MHOTOTpaHHUK, OMHCAHHBIA oOkolo cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJIM B TEJIO BPALIECHUS

OK-01
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Tema S.5.
JBu:KeHHe B IPOCTPAHCTBeE.
CeyeHnusi ¥ KOMOMHAIIMH
NPOCTPAHCTBEHHBIX (PUTyp
B IPo(eCCHOHATBHBIX 3a/1a4aX

Conep:kanue y4e0OHOro MaTepuasa

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH,
NpsAMOM,  IUIOCKOCTU.  JJEMEHThl CHUMMETPUM B  INHPaMHJIAX,
napajieJienumneax, MNpaBUIbHBIX MHOTOrpaHHukax. Cummerpus B
MpUPOJIe, AaAPXUTEKType, TEXHHWKe, B OBITY, B mpodeccumu.
Hcnons3oBanue IBWKEHMM B IIPOCTPAHCTBE IIPU PELICHUH 3a1ad.
[ToctpoeHue ceyeHHWii MHOTOTPAaHHUKOB W TeJl BpaumieHus. Merton
cienoB. KomOuHamusi Ten  BpalmleHMss W MHOTOTPaHHHUKOB.
Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHUKOB M TeJ BpAlICHHS B
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax

IIpakTH4eckoe 3aHATHE.

Ceuenust nuIMHApa (MapaviebHO U NEPIEHIUKYISIPHO OCH), CEUECHUS
KOHyca (TmapajuleJIbHOE OCHOBAaHHMIO M NPOXOJAIIEE yYepe3 BEpIINHY),
cedyeHus Imapa. MHOTOrpaHHUK, ONMUCAHHBIN OKoJIO cdepsl; cdepa,
BIIMCAHHAA B MHOT'OI'PaHHUK WJIA B TCJIO BpalliCHUA

OK-01

ITonsiTHe HeNpepbLIBHOCTH
¢ysnkuun. MeToa HHTEPBaJIOB

HenpepbiBable QyHKITHH.

IIpakTH4Yeckoe 3aHATHE.
Meton MHTEpPBAJIOB [UIsl PEIICHNS HEPABCHCTB

Tema 5.6. IIpakTHYeckoe 3aHATHE. OK-01
Pemenue 3aga4. MHororpanHuku u| [loctpoeHne ceueHnii MHOTOIPaHHUKOB METO/IOM CJIE/IOB, BBIIIOJHEHUE
TeJla BpallleHusl (BBIHOCHBIX) IJIOCKMX YEpTeKed U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOoKy, cHu3y Brruncnenue BenuuuH (AJIUHA, Yrod,
o0beM, TIIOMIAb MOBEPXHOCTH) TCOMETPUUYECKHX (PUTYpP, HCIOIB3YS
W3YYCHHBIE (OPMYIBI U METOIBI
Pasznen 6. llponsBoanasi u nepsoodpazHas QyHKIUM
Tema 6.1. Conep:kanue y4eOHOIro MaTepuasa OK-01
MOHOTOHHOCTD H IKCTpPeMyMbI | [IpoMeXyTkH MOHOTOHHOCTH (PYHKIUMH. MaKCUMyMbl U MHUHUMYMBI
¢dynxumnu. Touku 3kcTpemyma byHKIIIHI
IIpakTHYeckoe 3aHATHE.
Haubonbiiee u HanMeHbllee 3HaUeHHE QYHKINN Ha IPOMEKYTKE
Tema 6.2. Conep:kanue y4eOHOIro MaTepuasa OK-01
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Tema 6.3.
IIpoussoanas. I'eomerpuyeckunii
U (PU3UYECKUIl CMBICJI

Conep:kanue y4e0OHOIro MaTepuasa
[MpousBonuas ¢yHkuu. ['eomeTpudeckuii M (UINYECKUNA CMBICTT
NpoOU3BOAHON. DOpMyJIbl  HAXOXKIECHHS  MPOU3BOAHOM  CYMMBI,

OK-01

MPOU3BOAHOM MPOU3BEICHNUS M YACTHOTO (DYHKITHIA
IIpakTH4Yeckoe 3aHATHE.
[Tpon3BoHBIC 37IEMEHTAPHBIX (DYHKITHIA.
Tema 6.4 Coaeprxanue yueOHOro MaTepuaa OK-01
MOHOTOHHOCTH (PDYHKIIHMH. [Ipumenenue MpoM3BONHON K  HUcCCleqoBaHHIO  (YHKIUN  Ha
Toukn 3kcTpemyma MOHOTOHHOCTb M 3KCTPEMYMBI
IIpakTH4Yeckoe 3aHATHE.
[IpumeHneHne TPOM3BOAHOW K  HCCleoBaHWI0  (QYHKIMA  Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
Tema 6.5 Conep:kanue y4e0OHOIro MaTepuasia OK-01
Haubonbiee 1 HanMeHbIIeE Haxoxxnenne HauOONbIIEro M HAaUMEHBIIETO 3HAYeHHUA (YHKIMHM Ha
3HaYeHHs] QyHKIUU OTpE3KE.
I[IpakTHyeckoe 3aHATHE.
IIpumeHeHre MPOU3BOMHON I HAXOXACHUS HAaWIYyYILEro pPelieHUs B
NpUKJIANHBIX 3aJadax, Mg ONpEeNeNIeHHs CKOpPOCTH Ipoliecca,
3aJJaHHOTO (POPMYJION MK TpapuKOM
Tema 6.6. IIpakTuyeckoe 3aHsATHE. OK-01
HaxosxaeHue onTUMaJILHOIO [IpuknanHele 3agaud, B TOM YHCIE COLUAIbHO-d)KOHOMHUYECKOTO U
pe3yJibTaTa ¢ NOMOIIbI0 (bu3MYeCKOro Xapakrepa, UX pelIeHHe CpPeACTBAMH MaTeMaTH4YEeCKOIrO
NMPOU3BOJAHOMN aHaIM3a
Tema 6.7. Coaeprxanue yueOHOro MaTepuaa OK-01
IlepBooGpa3nasi pyHkiun [lepBoobOpaznas. Tabnuia nepBooOpa3HbIX
IIpakTu4yeckoe 3ansATHE.
[TepBooGpazHasi.
Tema 6.8. Conep:kanue y4e0OHOro MaTepuasa OK-01

Ili1omaas KpUBOJTUHEHHOM
Tpaneunu. ®opmysa Herorona —

WuTterpai, ero reoMeTpudeckuii 1 GU3NIECKUN CMBICIT.

IIpakTHyeckoe 3aHATHE
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JleiioHuma Brruncnenue unrerpana no ¢popmyne Heiorona-Jleitonuia
Tema 6.9. IIpakTHuyeckoe 3aHsATHE. OK-01
IIpumeHeHne NPOU3BOIHOM [IpuknanHele 3agaud, B TOM YHCIE COLUAIbHO-d)KOHOMHUYECKOTO H
U 1epBo0Opa3Hoii GQyHKIUU (bu3MYeCKOro Xapakrepa, UX peUIeHHe CPeACTBAMH MaTeMaTH4YEeCKOIrO
aHaIu3
Pasznes 7. Teopusi BepOATHOCTEH M CTATUCTUKA
Tema 7.1. Conep:kanue y4eOHOTro MaTepuasia OK-01
IIpeacraBienne TaHHBIX [IpencraBnenne MaHHBIX C MOMOUIbIO Tabnui u nuarpamm. Cpennee
U ONUCATeJIbHAsl CTATHCTUKA apudmernyeckoe, MenuaHa, HauOoJblllee M HaWMEHbIIEe 3HAYCHMUS,
pa3max, IMCIepcHsi, CTAaHJAPTHOE OTKJIOHEHHE YHCIOBbIX HA0OpOB
Tema 7.2. Coaeprxanue yueOHOro MaTepuaa
CayuaiiHble COOBITHS. CrnyuyaiiHple SKCHEpUMEHTHI (OMBITHI) U CIIy4ailHbIE  COOBITHS.
Onepanun Hax cOOBITUAMH OneMeHTapHble  COOBITUS  (MCXOIbI). BeposSTHOCTH  ciy4ailHOTO
coObITusi. bim30ocTh 4acTOTBl M BEpOSTHOCTH COObITHH. CiydaiiHbIe
OTBITHI C PABHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUAMU. Dopmyna
CIOKEHUSI BEpPOSTHOCTEW. YCIIOBHAasi BEPOSTHOCTb. Y MHOKEHHE
BeposiTHOCTEN. JlepeBo ciydallHOrO 3kcrepuMeHnTa. dopmyiia moJHON
BeposiTHOCTH. HezaBucumble coObITHS
IIpakTHYeckoe 3aHATHE.
Omneparuun HaJl COOBITUSAMU: MepeceueHue, 00beINHEHNE,
MPOTHBOMOJNOXKHBIE coObITHA. Jlmarpammer Diinepa. BepostHocTn
COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
Tema 7.3. Conep:kanue y4yeOHOIro MaTepuasia OK-01

JIeMeHTbl KOMOMHATOPUKH

KomOunatopHoe mpaBuio ymHOkeHUs. IlepectanoBku u (hakropuai.
Uucno couerannii. Tpeyronpauk [lackams. ®opmyna 6mHoma HeroToHa

IIpakTHYeckoe 3aHATHE.
Pemienue 3a1a4 mo KoMOMHATOpHKE
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BepositHOCTH B
npodeccuoHaIbLHbIX 3271a4aX

OTHOCHTEIbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHMBOCTH.
CratrcTHYecKoe ompefeacHre BeposATHOCTH. OICHKa BEPOSTHOCTH
COOBITHA.

IIpakTuyeckoe 3aHATHE.
HpI/IMeHeHI/Ie CTAaTUCTHUUYCCKUX METOAOB JJISL pCIICHUA

Tema 7.4. Conep:kanue y4e0OHOIro MaTepuasa OK-01
Cepun nocie10BaTeIbHBIX bunapHblli ciydaliHbIII ONBIT (MCHBITAHME), YCHEX U HeEyAaya.
HCNbITAHUM HesaBucumble wucnbitanus. Cepusi HE3aBUCUMBIX HCHBITAHUNA 10
nepsoro ycnexa. Cepust He3aBUCUMBIX UCIIBITAaHUN bepHym
IIpakTH4Yeckoe 3aHATHE.
Cepun nocnenoBaTeabHbIX UCTIBITAHUN
Tema 7.5. Coaeprxanue yueOHOro MaTepuaa OK-01
Ciyyaiinble BeJIMYUHBI U Cnydaiinas BenuuuHa. Pacnpenenenue BeposiTHocted. [lmarpamma
pacnpenenenusi. MatemaTudeckoe | pacnpenencHuss. UuCIoBble XApaKTEPUCTUKU CIIy4alHBIX BEJIWMYMH:
0:KM/IaHMe CIYyYAHHON BeJIMYMHbI | MATEMaTHYECKOE 0XXHMJAHUE, OUCIEPCUS U CTaHAAPTHOE OTKIOHEHHE.
MaremaTHueckoe OXHAaHWE OWHApHOW  CIIly4yaillHOH  BEJIMYMHBL
Martematnueckoe  OXKHMJAHHE  CyYMMBI  CIy4YalHBIX  BEJIMYHH.
MatemaTuueckoe OXUIAaHUE M JAUCIEPCUS TE€OMETPUYECKOTO U
OMHOMMAIBHOTO pacrpeaesICHUN
IIpakTu4yeckoe 3aHsATHE.
IIpumepsl pacmpeneiieHMii, B TOM UHCIE, TE€OMETPUYECKOE U
OounomuanbHoe. [IpuMepsl MpUMeHeHHsT MaTeMaTHYECKOro OKUAAHUS,
B TOM YHCJIE B 33J]a4aX U3 IOBCEIHEBHOM JKHU3HH.
Tema 7.6. IIpakTH4yeckoe 3aHsATHE. OK-01
3aKoH 00IbIIKX YHCeJI. 3akoH OONBIIMX YHMCENT M €ro pojb B HAayKe, NPUPOJE U OOIIecTBe.
HenpepbiBHBIE CIy4yaiiHbIE Beibopounsiii  mMeton  uccienoBaHuil. [Ipumepbl  HempepbIBHBIX
BeJIMYMHBI (pPacnpeeseHust) CllydalHbIX BeJMuuH. [IoHATHE O MJIOTHOCTH pacnpeseneHus. 3anayu,
HopmanbHoe pacnipenesienne OPUBOAIIME K HOPMaJbHOMY  pacnpeaenenuto. [lonartue o
HOPMaJIbHOM paclpeaeIeHuN
Pa3nea 8. IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IePIKAHUE
Tema 8.1. Conep:kanue y4e0OHOIro MaTepuasa OK-01
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‘ poeCCHOHATBHBIX 3a]1a4

KoncyabTanus 2
IIpome:xxyTOUYHAasi aTTeCcTAIUSA 6
Bcero 2 cemecTp 124
Bcero 232
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3. YCJIIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TINCHUIIJINHBI

Peanuzanuss mporpaMMbel  JUCHMIUIMHBI  TpeOyeT Haimuuusi y4deOHOro kaOuHeTa
MaTeMaTHKH.

ObopynoBanne yueOHOTO KaOMHETA: HATJSAHBIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TaOHII,
IUTAKaTOB, MOPTPETOB BBIJAIOIINXCS MATEMAaTHUKOB); WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHEIC
CpencTBa).

Texaudeckue cpeacTBa 00ydeHHs: MYJTbTUMEIUHHBIA KOMILJIEKC.

3.1. YyeOHo-MeTOaNYECKOE 00ecreueHne

CBenenuss 00 DJEKTPOHHBIX TIOJTHOTEKCTOBBIX pecypcax, JOCTYIl K KOTOPBIM
o0OecreunBaeTcs Ha OCHOBAHUU MPSMBIX TOTOBOPOB.

[lepevyeHb MOKYMEHTOB, IOATBEPKIAOIINX HATUYME/TIPABO HCIOIB30BaHUS MHU(POBHIX
(anexTpoHHBIX ) OubmMoTeK, IBC

1 KonTpakt Ne 146//1Y ot 29.01.2024 (OBC 29.01.2024 —
«ZNANIUM.COMy) 28.01.2025
2 Jluniensnonnsiit KoHTpakT Ne 190/J1Y ot 02.07.2024 05.08.2024 —
(OBC Opaiit — CIIO) 04.08.2025
11.11.2024 -
3 | Koatpakt Ne 310/1Y ot 11.11.2024 (OBC «Jlaub») 10.11.2025
Kontpakt Ne 114/]1Y ot 28.05.2024 (DITY. 10-11 .
. 31.10.2024 -
4 | U3p-Bo «IIpocemenuey». dnektTpouHslil pecype CI1O
30.10.2025
«PROFobpazoBanue»)
2005- 5 KonTpakt Ne 327/]1Y ot 25.11.2024 (OBC 25.11.2024 —
2026 «IPRbooks») 24.11.2025
5 Kontpaxt Ne 11771/24PROF/300/4Y ot 28.10.2024 01.12.2024 -
(Onexrponnsiii pecype CIIO «PROFob6pazoBanue) 30.11.2025
28.03.2017 —
7 Jorosop Nel01/HOb/2097 ot 28.03.2017 28.03.2022
(Haumonanbhas snektponHas oubmmoreka (HOb)) (nponoHranus 10
28.03.2027)
8 Kontpakt Ne 417/T ot 28.12.2024 na npuobperenne | 01.01.2025 —
MEPUOANYECKUX U3TaHHUI 31.12.2025
AKT BBOJIa B 3KCILTyaTalNIO DJIEKTPOHHOMN
? | 6uGmmorexn BTAY Ne 33 or 19.01.2016 beccportio

O0ecnie4eHHOCTh YUEOHOM TUTEPATYPO MPU peain3aluy padbodeit mporpaMmbl

3.1.1.0OcHOBHbBIE UCTOYHUKHU:

1. bammakoB M.M. MaremaTtuka: yueb. AJIS CTYIAEHTOB YUpexXACHUN cpea. mpod.
obpazoBanus. — M.: OO0 «O06pa3oBaTeNbHO-U3AATEIBCKUN IIEHTP «AKanemus», 2025. — 288 c.

3.1.2. JlonmoIHUTEIHHEIC UCTOYHHMKH:
1. bapaymkun B. B. DnemenTsl BbICHICH MaTeMaTuku. Y4eOHMK. B 2-x Tomax. 1,
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Maremarnka. D1eMEHTHI BeIciiel MaTemMatuku: YueOHuk: B 2 tomax Tom 1. - Mocksa: OOO
«KYPCp, 2024 - 304 C. - [DU]. - Pexxum
noctryna: <URL:https://znanium.com/catalog/document?id=353019>

2. bapaymkun B. B. DnemenTsl BbICHIe MaTtemaTtwku. YueOHWK. B 2-x Tomax. 2,
Maremarnka. DIEeMEHTHI BbICIIeH MareMaTuku: YdeOHuk: B 2 tomax Tom 2 - MockBa: OOO
«KYPCp, 2024. - 368 C. - [DU]. - Pexum JlocTyna:
<URL:https://znanium.com/catalog/document?id=346041>

3. umaues, B. C. Maremaruka: YueOnuk u npaktukym / [llumaues B. C. ; mox pen.
TuxonoBa A. H. - 8- u3n., nep. u non .- DnekTpoH. naH. - MockBa: U3gatensctBo FOpaiir,
2024.- 447 c. - [DU]. - Pexxum nocryna: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. I'eometpusi: Yuebnoe nocobue / I'yceB B. A., Koxyxos 1. b., IIpokodbes
A. A. - 2-e 3., vcnp. ¥ A0M.- DIEKTPOH. naH. - MockBa: M3narensctBo FOpaiit, 2024.- 280 c. -
- [®U]. - <URL:https://urait.ru/bcode/474920>.

3.1.3. Meroaunueckue u3laHus:

1. Marematuka [DIEKTpPOHHBIM pecypc]: METOAMYECKHE YKa3aHWUS 110 H3YYECHHIO
JUCHMIUTMHBL  JUIs1  OOYYalolUXcs IO CIEUUMAIBHOCTAM CpEeJHEero MpodecCHOHAIbHOTO
obpazoBanust 19.02.12 «TexHONOTHS TPOAYKTOB THUTAHUS >KUBOTHOTO TPOUCXOKICHUS,
36.01.02 «Berepunapus», 36.02.05 «Kunomorus» / [coct.: A.A. Cenunxuna, H.I'. CnupuHa,
A.A. llemepxxuHckuii]|. - BopoHex: BopoHeXCKUI rocyaapCTBEHHBIM arpapHblii YHUBEPCHUTET,
2025. - Pexxum foctyna: Al aBTOPU30BAaHHBIX IMOJIb30BaTeneil. - TexcToBblid (aitn. - Adobe
Acrobat Reader 4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10867.pdf>.

3.1.4. Ilepuoanyeckue n3IaHnus

1. BectHuk  BOpOHEXKCKOro  TrOCyIapCTBEHHOrO  arpapHOro  YHUBEPCHUTETA:
TEOPETHUYECKUN W HAYyIHO-TIpAaKTHYEeCKUW KypHan / BopoHex. roc. arpap. yH-T - Boponex:
BI'AY, 1998-

3.1.5. Caiitel 1 nuHGOPMAITMOHHBIE TTOPTAITBI

1. http://mMuno6pHayku.pd/ - Munucrepctso odpazoBanusi PO;

2. http:/edu.ru/ - denepanbHbIi 00pa3oBaTEIBHBIA MOPTAT;

3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kmaccsr;

4. http://school-collection.edu.ru/ — DneKTpoHHBIH y4eOHMK «MaremaTuka B IIKOJIE,
XXI Bek».

5. http:/fcior.edu.ru/ - wHpOpManMOHHBIE, TPEHUPOBOYHBIE W  KOHTPOJBHBIE
MaTepuabl

3.2. MarepuaJIbHO-TEXHHMYECKOE M IPOrpaMMHOe oOecrnedeHne

CBeJnieHus 0 MPOrPaMMHOM OOECTIeUeHUH OOIIer0 Ha3HAUCHUS

No HasBanue Pazmernienue

1 Oneparnonnsie cucteMbl MS Windows / Linux TK B stoxanLHOM ceTn
BI'AY

2 [MakeTs! opucHbx npunoxenuit Office MS Windows / [IK B nokanpHOM ceTn
OpenOffice BI'AY

3 [Iporpammer qiis mpocmotpa ¢aiinos Adobe Reader / DjVu [IK B nmokansHO ceTu
Reader BTAY

4 Bpay3zeps! Sunexc bpaysep / Mozilla Firefox / Internet [IK B mokanpHOM ceTn
Explorer BI'AY

[IK B oxanpHOM ceTtn
5 AnTtuBupycHas nporpamma Drweb ES BLAY
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MaTepUaIbHO-TEXHUYECKOTO
o0ecrieyeHus1, ¢ IepevyHeM
OCHOBHOT'0 000pYZIOBaHHS

6 [Iporpamma-apxuBarop 7-Zip TK B s1oxansHoi cetn
BTAY
. . [IK B nokanpHOM ceTn
7 MynsTuMenua npourpeiBateis MediaPlayer Classic
BTAY
. . IIK B nokanpHOM ceTn
8 [Inatdopma onnaitH-o0yyenus eLearning server
BTAY
[IK B nokanpHO ceTu
9 Cucrema koMiboTepHOTO TecTrpoBanus AST Test 0 once
BTAY
[Tomemnenus s BeeHNs 00pa30BaTeIbHOTO Mpoliecca u 000pyJ0BaHHE
Ne HanmenoBanue o0bexTa, Anpec (MecTononoKeHne) 00beKTa,
n/m HMOJTBEPKJAIOIIETr0 HAJIN41e HOJTBEPXKIAIOLIET0 HAJIMUNE MaTepUaIbHO-

TEXHUYIECKOTO o0ecIieueHus (¢ yKa3aHueM HoMepa

TaKOr'0 00BEKTAa B COOTBETCTBUH C HOKYMCHTaMU
10 TEXHUYESCKOH I/IHBCHTapI/BaLII/II/I)

3aHSATHH BCEX BHJOB,
TPYIIIOBBIX i

y4ueOHOU Mebenw,

1 | YueOHas ayauTopusi Uil TIPOBEICHUS
B TOM YHCIE
WH/IUBUTy ATTbHBIX
KOHCYJbTallMH, TEKYIIETrOo KOHTPOIS U
MIPOMEXKXYTOYHOW aTTECTAIUN: KOMILJIEKT
JEMOHCTPALIMOHHOE

394087, Boponexckas ob6macth, T. BopoHEeX,
yn. TummpszeBa, 21. 3manme y4eOHOTO
KopIryca OTJICIICHUS CpeIHero
npodeccuoHanbHoro oopasosanus (Koprmyc
CIIO, o6mmexutre Ne 6)

Ayn. 107

paboThl: KOMIUIEKT ydeOHOW Mmebenu,
JICMOHCTPAaLIMOHHOE 00OpYJIOBaHUE U
yueOHO-HATJISITHBIE nocobwus,
KOMITBIOTEpHAs TEXHHUKA c
BO3MOXHOCTBIO TOAKITIOYCHUS K CETH
«HTepHEeT M obecnieueHneM JIOCTyTa
B DIEKTPOHHYIO  HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO cpeny,
UCTIOJIb3yEeMOe MPOTrpaMMHOE
ob6ecrieuenre MS Windows, Office MS
Windows, @ DrWeb ES, 7-Zip,
MediaPlayer Classic, SIunexc bpaysep/
Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

o0opyoBaHue, y4eOHO-HAT IS THBIC
rmocoous
2 Tlomelmenue 111 CaMOCTOSITEIIHLHOM 394087, Boponexckass ob6macth, T. BopoHEX,

yn. TumwupszeBa, 21. 3pganue y4eOHOTro
KopIyca OTIENCHHUS CpeaHero
npodeccuoHanbHoro odbpasosanus (Kopmyc
CIIO, obmexutne Ne 6)

Ayn. 103

4. POHJ ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 OIIEHKA
PE3YJIbTATOB OCBOEHUSA JUCIHHUIIJINHbI

4.1. OneHka pe3yjibTaTOB OCBOCHUS TUCIHUIIHHbI

Kon u HaumeHoBaHMe
(¢opMupyemMbIX KOMIETEeHIM

(I)Oprl U METOAbl KOHTPOJHA U OLICHKHA

OK-01 BriOupath cmocoObl pemieHus 3amad
npo(eCCHOHATBHON ACATEIBHOCTH MPUMEHUTEIBHO

K pas3JIM9YHBIM KOHTCKCTaM

Dopmvl KOHMPONA 0OyUeHUA:
- TpaKkTUYeCKoe  3ajJlaHue  TPUMEHEHUS
MaTeMaTHYECKHX METOJIOB JIJIsl pellicHHs 337134,
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- YCTHBII OTIPOC MO OCHOBHBIM MaTEeMaTH4eCKUM
HNOHATHSIM, HCHOJNB3YeMBIM JJIi  ONUCAHHUSA
Pa3NUYHBIX IPOLIECCOB U SBICHUI;

- KOHTPOJIbHAS padoTa;

- TECTHPOBaHUE

Dopmut OUEeHKU pe3ynomamugHocmu
00yuenua: TpPagUIIOHHAs CHCTEMa OTMETOK B
0ayiax 3a KaXIyli0 BBIIOJHEHHYIO paboTy, Ha
OCHOBE KOTOPBIX  BBICTaBJIAETCS  WUTOrOBast
OTMETKA.

4.2. Kputepuu oleHKHN pPe3yJbTAaTOB 00y4YeHUsI

4.2.1. Kputepuu onieHKMN 3K3aMeHa

OneHka, ypoBEHb

Ormrcanne KpuTeprueB

«OTIn4HOY,
BBICOKUI YPOBEHb

OOyuaromuiicst TOKa3an NPOYHbIC 3HAHWS OCHOBHBIX MOJIOKEHUH yueOHOH
OUCLUIUIMHBI,  yMEHHE  CaMOCTOSATEJIBHO  pellaTh  KOHKPETHbIE
[IPAaKTUYECKUE 3a/1a4i TOBBIIICHHON CIIOKHOCTH, CBOOOJHO HCIONb30BaTh
CIPaBOYHYIO JIUTEPATYPY, J1eNaTh 0O0CHOBAHHBIC BHIBOJIBL.

«Xopomoy,
HOBBIILIEHHBIN YPOBEHb

OO6yuaromuiicst TOKa3an NPOYHbIC 3HAHWS OCHOBHBIX MOJIOKEHUH yueOHOH
OUCLUIUIMHBI,  yMEHHE  CaMOCTOSTEJIBHO  pellaTh  KOHKPETHbIE
NpakTUYeCKUe 3afadyd, MpelyCMOTpPeHHBIe paloyeil  MporpamMMmoi,
OpPUEHTHPOBATHCA B PEKOMEHJOBAHHOM CIIPaBOYHOW JNHMTEpaTrype, yMeeT
IIPaBUJIBHO OLIEHUTD NOJTY4YEHHBIE PE3YIbTaThI.

«Y IOBJIETBOPUTEIHHOY,
MOPOTOBBIA YPOBEHb

OOyuaromuiics TOKa3aja 3HAHWE OCHOBHBIX ITOJIOKCHUH  ydeOHOM
JTUCIMILINHBI, YMEHHUE IOJy4aTh C MOMOIIBIO TPENOIaBaTelIsl MPABIWILHOS
pElICHNEe KOHKPETHOW MPaKTUYSCKOW 3a7[auu U3 YUCIIA MPEAYCMOTPEHHBIX
pabouell mporpaMMol, 3HAKOMCTBO C PEKOMEHIOBAHHOW CIPABOYHOMN
JIUTEPaTypOH.

«HeynoBneTBOPUTENBHOY»
HU3KHUU YPOBEHb

IIpu oTBeTe 0OyYAOMIETOCS BBIABWINCH CYHMICCTBEHHBIC MPOOETBI B
3HAHUAX OCHOBHBIX TIOJIOKEHHH Y4eOHOW JUCIMIUIHHBI, HEYMEHHE C
MOMOIIIBIO IPETOIaBaTelis MOTYyYHTh MPABHIBHOE PEIICHHE KOHKPETHOMU
MPAKTUYCCKOM 3a7aull U3 YKCIia MPEeIyCMOTPEHHBIX pabodel mporpammoit
y4eOHOW AUCIUTUIHHEI.

4.2.2.

Kpurtepun onenku nudpepeHunpoBaHHOrO 3a4era

OreHka, ypOBEHb

Omrcanne KpuTepreB

«3auTeHo (OTIIMIHO)»,
BEICOKHIA YPOBCHb

OO6yuaromuiics TITy00KO M TIPOYHO YCBOMJI BECh ITPOTPaMMHBIA MaTepral,
MCYEPIBIBAIOIIE, TIOCIEIOBATEILHO, TPAMOTHO M JIOTHYSCKU CTPOMHO €ro
W3Jjaraer, He 3aTPYAHSETCS C OTBETOM NPH BHUJIOWU3MEHCHHU 3aJaHusl,
CBOOOJIHO CIHpaBlsieTcss C 3ajJa4aMd M NPaKTHUYECKUMH 3aJ[aHUSMH,
MPaBWILHO OOOCHOBBIBACT TPUHSATHIC PEIICHUS, YMEET CaMOCTOSTCIHHO
000011aTh ¥ U31araTh MaTepua, He TOMyCKas OIUOOK.

«3agTeHo (XopoIo)y,
MOBBIIICHHBIN YPOBEHB

OOyuaromuiicss TBEp/I0 3HAET MPOTPAMMHBIN MaTepwall, TPaMOTHO U II0
CYIIECTBY H3JIaraeT ero, He JIOMyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MOXKET MPABWILHO TMPUMCHATH TEOPETHUCCKUE
MOJIOXKEHUST W BIAJCET HEOOXOJAMMBIMH YMEHHMSMH W HaBBIKAMH IPH
BBITTOJIHEHUHY TIPAKTHYECKHX 3aJIaHHH.

«3a4dreHo
(YIOBIIETBOPUTEIIHLHO)»
, IOPOTOBBII YPOBCHB

OOyuaromuiicss yCBOWJI TOJBKO OCHOBHOW MaTepHal, HO HE 3HaeT
OTJENBHBIX JCTalCH, JOIMyCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUILHBIC
(OpMyITUPOBKH,  HapyliaeT  MOCIEAOBATEIILHOCTh B HM3JIOKCHUU
MPOTPaMMHOTO MaTepualia U WCIBITHIBACT 3aTPYJAHCHUS B BBITIOJTHEHUH
MPAKTUYECKUX 3a/IaHuH.
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«Hezauteno
(HEYTOBICTBOPUTEITHHO)
HU3KHUN YPOBEHb

OOy4aromuiicss He 3HaeT 3HAYUTEIIBHON YacTH MPOTPaMMHOTO MaTepuaa,
JOMTyCKAeT CYIIECTBEHHbIE OIMWOKM, C OONBIINMH 3aTPYAHEHUSMHU
BBITIOJTHSET MPAKTHUUCCKUE 3a/IaHNs, 3a/1a4H.

4.2.3. Kpurepuu olleHKM TeCTUPOBAHUS

OrneHka, ypoBeHb

Iloka3zarenn OLICHKHU

«OTIH4HOY,
BBICOKUN YPOBEHb

He menee 90 % 06asniioB 3a 3a1aHus TECTA.

«Xopomoy,
MPOJIBUHYTHIA YPOBEHD

He menee 75 % OaiioB 3a3amaHust TecTa.

«Y IOBJIETBOPUTEIHHOY,
MOPOrOBBIA YPOBEHD

He menee 55 % OaiutoB 3amaHus TecTa.

«HeynoBneTBopuTeIbHO»
HU3KHUHA ypOBEHb

Menee 55 % 06aimroB 3a 3a7aHUA TECTA.

4.2.4. Kputepuu oieHKM KOHTPOJIbHBIX padoT

OneHka, ypoBEHb

Onucanue KpUTEpUEB

«OT1InaHOY, PaGoTa, BBINOJHEHHAS ITOJITHOCTBIO 0€3 OIIMOOK M HEJOYETOB.
BBICOKUI YPOBEHb
«Xoporioy, PabGoTa, BEIIOTHEHHAS TTOJTHOCTHIO, HO TIPY HAJTMYWU B HEll He OoJiee OTHOM

MOBBIILICHHBIA YPOBEHBb

Herpy0oil oIMOKK ¥ OAHOTO HeJlovyeTa, He OoJiee IBYX HEAOUETOB.

«Y IOBJIETBOPUTEIIHLHOY,
MOPOTOBBIA YPOBEHB

O0yJaroIuiics NMPaBUIBHO BBHINOJIHWI HE MeHee 2/3 Bced paboThl WM
IMOITYCTHJI HE OoJiee OMHOW rpy0oi OMMOKM W IBYX HEIOYETOB, HE 0oJiee
0THO¥ Tpy0OO# M OJTHOM HEerpyOoii OINOKH.

«HeynoBneTBOpUTEIBHO»
HU3KUI YPOBEHb

O0yJaroIuiics MpaBUIHLHO BRIIOJIHEHO MeHee 2/3 Bceld paboTEHI.

4.2.5. Kputepuu oieHKH YCTHOIO ONMpoca

OrneHka, ypoBeHb

Onucanue KpUTEpUEB

«OTInaHOY,
BBICOKUH YPOBEHb

BeictaBisercs, ecnu oOydaromuiics IOCIEAOBATENbHO, YETKO, CBA3HO,
000CHOBaHHO U 0€30MIMO0YHO M3JaracT yueOHBI MaTepuai; JaeT OTBET B
JIOTUYECKOM  TOCNIEAOBAaTENBHOCTH € MCIIOJNIB30BAHUEM  MPHUHATON
TEPMUHOJIOTMY; II0Ka3bIBA€T IOHMMAHUE CYIIHOCTH pPaccMaTpUBaEMbIX
MOHATUH, SABJICHUM U 3aKOHOMEPHOCTEH, TEOpHil, B3aHMOCBS3EH; yMeEeT
BBIJICJISATh TJIABHOE, CAMOCTOSITENILHO MOATBEPXKIATh OTBET KOHKPETHBIMU
npuMepamu, (akTamMu; CaMOCTOSTEIBHO aHAJIM3UpyeT H  0000MacT
TEOPETUYECKUIl MaTepuall; CBOOOJHO YCTaHABIMBAET MEXKIIPEIMETHbIE (Ha
OCHOBE paHee NPHOOPETEHHBIX 3HAHWH) M BHYTPUIPEAMETHBIE CBSI3H;
YBEPEHHO U 0€30IIMO0YHO NPUMEHSET IOJIYy4YEHHBIC 3HAHUS B PEIICHUU
HOBBIX, paHee HE BCTPEYABLIMXCS 3a/4ay; palMOHAJIbHO HCIOJIb3YET
CIpaBOYHBIE MaTepHaibl, Y4YeOHHK, MJOMOJHUTEIBHYIO JHUTEpaTypy,
NPUMEHSET YMOPSAOYCHHYIO CHUCTEMY YCJIOBHBIX 00O3HaueHHH Ipu
BEJICHUM 3allUCel, CONPOBOXAAIOUIMX OTBET; JOIYCKaeT B OTBETE
HEJI0UYEThI, KOTOPbIE JIETKO MCIIPABIISET IO TPeOOBAHUIO IIPENOAaBaTeLs.

«XODOLIOY BricTaBnsiercss, ecnu  oOydaromuiicss TOKa3bIBAaeT 3HAHUE  BCETO
poro, M3y4EeHHOTo y4eOHOTO MaTepuraia; JaeT B OCHOBHOM IPABWIIBHEII OTBET;
TIOBBIIIICHHBIN YPOBEHB o N N
y4eOHBIH  MaTepuall  W3jaraeT B OOOCHOBAaHHOW  JIOTHUYECKOM
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MOCIIEIOBATEIIEHOCTH, TIPU ATOM JIOITYCKAET OJHY HETpyOyr0 OMIMOKY WiiH
He Oosiee MByX HEAOYETOB B HCIOJIB30BAHHUH TEPMHUHOJOTHH YIeOHOTO
MpeAMETa, KOTOPbIE MOXKET UCIPABUTh CAMOCTOSITENIbHO; aHAIU3UPYET U
00001IaeT TEOPETHUSCKUN MaTepHal; COOJIIOJIaeT OCHOBHEIC IpaBUIIA
KyJIbTYpbl YCTHON pPedYH; MPUMEHSET YIOPSJOUYEHHYIO CHCTEMY yCIOBHBIX
0003HaUYCHUH TIPY BEJICHHUH 3aIHCEH, COMMPOBOXKIAIOIINX OTBET.

«Y00BNETBOPUTENBHOY,
NoporoBbiii ypoBEHb

BricTaBnsiercs, ecinu 00ydaronuiics: TEMOHCTPUPYET YCBOCHUE OCHOBHOTO
COJIepKaHusl y4eOHOro Marepuaia, UMEeT MPOoOeIbl, He MPEMATCTBYIONUE
JAbHEWIIeMy YCBOCHUIO y4eOHOr0o MaTepuala; NMPUMEHSET MOyYeHHBIC
3HaHUSl TIPH OTBETE HA BONPOC, AHAIM3E MPEIUIOKEHHBIX CUTyalMid TI0
o0pa3iry; AomycKaeT OMMOKH B HMCIOJB30BAHUN TEPMHHOJIOTHH Y4eOHOTO
npeMeTa; TMOKa3bIBaeT HEAOCTATOYHYIO C(HOPMHPOBAHHOCTH OTACIBHBIX
3HAaHWH ©W YMEHUWH; BBIBOOBI ¥ OO0OOIICHWS apryMeHTHpyeT ciabo,
JIOIYyCKAaeT B HUX OIIMUOKH; 3aTpyTHSACTCS MPH aHAIW3€ W 000OIICHUU
y4eOHOro MaTepHualia; 1aeT HEMOJHbIC OTBETHI Ha BOIPOCHI MPEToaBaTems
WIM BOCIIPOU3BOJIUT COJICPXKAHUE paHee MPOYUTAHHOTO YYeOHOTO TEKCTa,
c1ab0 CBS3aHHOTO C 3aJIaHHBIM BOIIPOCOM; HCIIOJIE3YET HEYIOPSIOYCHHYIO
CHUCTEMY  YCJIOBHBIX  OOO3HAue€HW  TpPW  BEICHUM  3aIUCeH,
COITPOBOK/IAIONIHNX OTBET.

«HeynosnerBopureiabHO»,
HU3KHUHA ypOBEHb

BricTaisiercs, eciu oOydYaromIMACS: HE PacKpbll OCHOBHOE COJEpIKaHUC
y4eOHOro MaTepuana B TpeJesiaX IMOCTABICHHBIX BOIPOCOB, HE yMeEET
MPUMEHSTh HMMCIOIIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX BOMPOCOB M
3a7a4 1Mo 00pa3ily; AOIYCKAaeT B OTBETe Oojiee IBYX TPYyOBIX OIIHOOK,
KOTOpPBIC HE MOXET HWCHPaBUTh JaXE NPU TOMOIIUM OOYYAIOIIUXCS U
MIPETIOIaBaATEIIsI.

4.3. OueHo4YHbIE CPECTBA JJIS NPOBEACHUS TEKYIIero KOHTPOJISl yCIIeBAeMOCTH

TecToBEIC 3a1aHUA

1.D1eMeHTOM MHOKECTBA HaTypaJIbHBIX YUCCJI ABJIACTCA. ..

M7
(?) 0
(1) 173
(?) -2

2. Yucno 2,1 npuHAAJIEKUT MHOXKECTBY. ..
MNDB=th|bez, —2<b<3}
(MNA={alae N, 1<a<10}

(HC={c|ceR,
(ND={d|deO,

-3<c<26}
d <2}
1

3. Beruncnure: —15~81Z -19.

IIpaBuJjbHBII OTB
3

eT: — 64

4. Beramciure: 252 — 0,25.

IIpaBuJjbHBI OTB

er: 124,75

5. Berauciure: log, 0,04 +2log, 5.

IIpaBuIbLHBIH OTB

6. Jlana dyHkus
MHOECTBO. ..

er:0

y=1In( x> - 5x + 6)+ 3. lorma ee o0MacTbI0 3HAYEHHMH SBIACTCA
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(?) [-5; +o0)
(?) (—032) U (3;+0)

(7)(\/6>+ 5540 )
(M [3; o)

7. Bouucioure 1608+

(H1o

(7)4

(7)0,5

()2

8. Pemmre ypaBHenue logy(2x-1)=-3
IpaBuiabHblil 0TBET:9/16

9. Pemure ypaBHeHUE 27'°* = 81_1
IIpaBuiabHbIi oTBET:7/3

l710g 3 4

10. Beruncnure 3 ?
IIpaBuabHBIH OTBET:2

! 1
11. Pemure HepaBeHCTBO 82! > —

IIpaBuiabHbIl 0TBET: X > —1

12. Pemure HepaBeHCTBO  logs(7 - x) <3
IIpaBuabHbIi 0TBET: X> —57,x <7

13. Pemnre ypauenue 77— 14 7°=5

IIpaBuiabHbIil oTBeET: -1
-1

14. Iist apoGHO-panOHANIBEHON (YHKIMH 2+ 2% pouoii paspeiBa SIBISETCS. . .
(7)x=2
(7)) x=1
(M x=0
(MH)x=3
SIn3x

Lime
15. 3nauenne npegena *>0 4% papno...
(?)0
(2)1/4
()1
(N3/4

16. Haiiti yrnoBoil kod3hdHUIMEHT KacaTeNbHOW K KPUBOH y=x" -4 B Touke, abcrmcca
KOTOpOM paBHa 2

(D4

M12

(7)8

(7)0

3,42
y S@)=t"+t" +t
17. 3akoH ABMXKEHMSI MaTEpUaIbHOW TOYKH MMEET BUJ , Toe S(t) —
KOOpJMHAaTa TOYKM B MOMEHT BpeMeHH t. Torja ycCKOpeHHe TOUKM B MOMEHT BpeMeHH t = 1
paBHoO. ..
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()6
()8

()5
()3

18. B Kkakoii MOMEHT BpEMEHM CKOPOCTb TOYKH, JABHXKYIIEHCA 1O 3aKOHY
S(t)=t> —4t +5 pasna 0?

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

19. 3anonnute nponycku: Eciau mocinegoBaTenbHOCTS .. ..., TO OHA......
(? )MOHOTOHHA; CXOJIUTCS

(?) cxomuTcs; orpaHnYeHa

()YMOHOTOHHA W OTpaHWYCHA; CXOIUTCS

(?) orpanunuena; cXoaUTCs

20. IlocnmemoBarenbHOCTh 3aJaHa PEKYPPEHTHBIM COOTHolleHueM 4,,=4a,-d, ;

a, = -2, a, =1.Torna 4eTBepThIA YWIEH DTOM MOCIEI0BATEILHOCTU (3 PABEH. ..
()5
M-2
(?)2
(?) 6
6—x—2x2

21.Haiitu npenen lim ————
x——2 3x2+11x+10

IIpaBuabHBIH O0TBET: -7

. . 6—x—2x>2
22. Haiitu mpenen lim ———
x—oo 3x“+11x+10

IIpaBuabHbBIH OTBET: -2/3

23. HaiinuTe 3HaUueHHE TIPOM3BOJHON QYHKIIMH Yy =€ B TOYKe Xo = 0
IIpaBuiabHblii oTBeT: 1

24. Beryucnure 3HaYeHUE TPOU3BOTHON QYHKIIMH Y = Sin x —2x B TOYKe Xo = 0.
IIpaBuabHBIH OTBeT: -1

25. B crage 50 xopoB. 13 Hux 15 xopoB 1-i mopojsl, ocTaneHble — 2-i1 nopoasl. Haiinurte
BEPOSITHOCTH TOTO, YTO CIy4aliHO BEIOpAaHHAs HAa CTaJla KOPOBA OKAXKETCS 2-U MTOPO/IBI.

()04
(7)0,5
(7)0,6
(10,7
(7)52
26. YCTaHOBUTE COOTBETCTBUE MEXITY QYHKIIMSAMU U XapaKTEPUCTHKAMU ITUX (PYHKITUH.
DYyHKIUH XapaKTepuCTHKH
A. y=2x-3 1. @yHKIMSA Bo3pacTarouas
B. y=x"—x+2 2. Oynkus yobIBaromas
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B. F4X—X2 3. OyHKIHS UMEET TOYKY MUHUMYMa
I'. y=5-3x 4. @yHKIMS UMEET TOUKY MaKCUMyMa
IIpaBuiabHblii oTBeT: A-1, b-3, B-4, I'-2

27. YCTaHOBUTE COOTBETCTBUE MEXAY (QYHKIHMIMH M XapaKTEPUCTHUKAMU ATUX (HYHKIIHI
Ha oTpeske [2; 7].

DYyHKIUHA XapakTepucTHKH
A. y=15-Tx 1. ®yHkuMs Bo3pacTaeT Ha oTpeske [2; 7]
B. y=—x"+6x—10 2. Oynkmus yosIBaeT Ha oTpeske [2; 7]
B. FX2—5X+7 3. OyHKIHS TPUHUMAET OTPULIATETBHOE
3HAQUYE€HHE B KAXJAOU TOUKE oTpe3ka [2; 7]
I'. y=12x-25 4. ®yHKIMS TPUHUMAET MOJIOKUTEIHHOE
3HAUYE€HHE B KAXJAOU TOUKE oTpe3ka [2; 7]

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

28. YcTaHOBUTE MOCIIEI0OBATEIIbHOCTh MACC BEJIMYUH MO BO3PACTAHUIO
1. Macca pyrbonbHOrO Ma4ya

2. Macca 10xaeBoy Karuii

3. Macca B3pocoro 6eremora

4. Macca cThupalibHOM MallluHbI

IIpaBuabHbIi oTBeT: 2,1,4,3

29. YcTaHoBUTE MOCIIEI0BATEIBLHOCTD TUIOLIAACH BEJIMUKH 110 BO3PACTAHUIO
1. ITnomans OaIKOHA B KWJIOM JOME

2. Inomanp Tapenku

3. Ilnomaae Jlagoxckoro o3epa

4. IInowmwaab OAHON CTOPOHBI MOHETHI

IIpaBuiabHblii oTBeT: 4,2,1,3

30. U3 maptuum B 1000 ammynm ¢ HOBOKamHOM, 20 aMIlyJ OKa3alWCh OpaKOBaHHBIMH.
Onpenenuts NPOLEHT HEUCIIOPYEHHBIX aMITYIL.

(717

(732

(M98

(7)24

31. B BerepuHapHON KJIMHHMKE B TIPOLECCE BIAXHONH YOOPKHM 3a CYTKH B CpeIHEM
pacxomyetrcss 0,5 Kr xJjopHOW wu3BeCTH. Bo Bpemsi reHepaibHOW YOOPKH TOMEIICHHI
u3pacxonoBano 150% cpenHecyTOYHOTrO KOJMYECTBAa XJOpHOM u3BecTU. CKOJIBKO XJIOPHOU
U3BECTH H3pacXo/loBajl MEPCOHAN OTIEJIEHUS BO BpeMs TI'e€HEepalbHON yOOpKH momeuieHus?
0,75

(70,7

(70,3

(70,8

(10,75

32. B crane 100 xopoB, n3 Hux 40 He HpeBBILAIOT TPEXJIETHEro Bo3pacTta. Haynauy
oTOMpaeTcs 0IHO KUBOTHOE. HaliTH BepoOATHOCTH TOTO, YTO BO3PACT KOPOBBI HE MEHEE TPEX JIeT

10,6

(0.2

(70,4

(70,24
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33.B kierke 6 MOAOMBITHBIX MbIIIEH, U3 HUX 4 Oenble, 2 ceprie. CiaydaiiHO oTOMparOT 2
MbIlM 6e3 Bo3pacTta. HaiiTu BepoSATHOCTH TOTO, YTO 00€ MBI OeTIbIe.

(70,17

(70,2

10,4

(7)0,24

34. B nepBoii kopoOke 20 UbIIUIIAT, U3 HUX 4 MeTylliKa, BO BTOPOil KopoOke 15 upImidr, u3
HUX 3 merymka. M3 KOpoOOK B3sIM MO OJHOMY UBIUIEHKY. KakoBa BepOSTHOCTB, YTO 3TO
MEeTYIIKU?

(70,7

(70,32

(1 0,04

(70,4

35. Ilpu uccneaoBaHUU KUPHOCTH MOJIOKA KOPOB BCe CTal0 ObUIO pa30UTO HA TPU
rpynnsl. B nepsoii rpynne okazanocs 70%, Bo BTopoit 23% u B TpeTbel 7% Bcex
KOpOB. BepoATHOCTH TOTO, UTO MOJIOKO, MOJIYYEHHOE OT OT/IEIbHONU KOPOBBI,
uMeet He MeHee 4% xupHoct, paBHa 0,6; 0,35 u 0,1 115 Kax10# rpynmbl KOPOB
COOTBETCTBEHHO. HaliTi BEpOsTHOCTH TOTO, UTO JJIS B3SITOM Haydauy
KOPOBBI, JKUPHOCTh MOJIOKAa COCTaBUT HE MeHee 4%.
(NH17
(732
(120
(7)24

YcTHbIH onipoc

1. Yro Takoe 0ObIKHOBEHHAs ApoOb? 3amuch 0OOBIKHOBEHHOH 1po6u. OCHOBHOE CBOMCTBO
npobu. [TpuBecTr mpumepsl.

2. CrnoxxeHue ¥ JiefieHre OOBIKHOBEHHBIX Ipo0Oeli ¢ pa3HbIMU 3HaMeHaTesiMH. [IpuBectu
IPUMEPBHIL.

3. YMHOXEHHE U BBIYUTAHHE OOBIKHOBEHHBIX JApOOEH € pasHBIMH 3HAMEHATEISIMU.
[IpuBecTH npuMepsl.

4. Yto Takoe AecATUYHAs ApoOb? 3anuch AecATUUHON qpodu. [IpuBecTn mpumepsl.

5. CrnoxeHue u AeIeHUe JeCATUYHBIX apooei. [IpuBectu mpumepsl.

6. YMHO)XEHHUE U BRIYUTAHUE ECATHYHBIX qpobeit. [IpuBectu mpumepsl.

7. Yrto Takoe anredpandeckas apoos. [IpuBectr mpumepsl.

8. OcHOBHOE CBOMCTBO anredpandeckoit 1poou. [lpuBect mpuMepsl.

9. Cnoxenue u AeieHne anredpandeckux apooeit. [Ipusectu mpumepsl.

10. Boruntanue u yMHOXKEHHE anreOpandeckux apoobeii. [IpuBectu mpumepsl.

11. Yro Takoe cTeneHb ¢ HaTypalbHBIM Moka3zatesnemM? CTeneHb MOJI0KUTEIbHOTO YKcia
¢ moObM mokazateneM. CTeneHb OTPHUIATENBHOTO YMCIa C YETHBIM MokazaTteneM. CTemneHb
OTPHULIATENILHOTO YKCla C HEYEeTHBIM Noka3areneM. [IpuBecT nmpumepsl.

12. CBoiicTBa cTelneHu ¢ LeabIM okaszareneM. [IpuBectu npumepsl.

13. Yto Takoe ypaBHeHue? KopHu ypaBHeHuA? UTO 3HAYUT pEMIUTh ypaBHEHHUE?
[IpuBectu npumMepsl.

14. Anroput™m pemenust ypaBHeHuil. [IpuBectr npumepsl.

15. Anroputm pemieHust [pooHoro ypaBHenus. [IpuBectu npumepsl.

16. KBaapatHbiii KOpeHb. AprupMETHIECKUN KBaIPATHBIA KOpeHb. [IpuBecTr mpumepsl.

17. CBolicTBa apu(METHUECKOTO KBaApaTHOTo KopHsl. [IpuBecT npumepsl.

18. YpaBHeHue X’ =auero KopHH. [IpuBecTu npumepsl.

19. CpoiicTBa kBagpaTHbIX KopHel. [TpuBectu mpumep.

20. Ky6uueckuii kopenb. [IpuBecTr mpumepsl.
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21. JlaiiTe onpeneneHUe YUCIOBON (PYHKITHH.

22.Yrto Takoe apryMeHT QyHKIIHH?

23. Yro Ha3bIBaeTCs 001aCThIO ONpeIesieHUs] PYHKIUU?

24. Yro Takoe o6yacTh 3HaUYCHUS PYHKITUN?

25. Yro Ha3bIBaeTcs rpadukoM GyHKIMU?

26. Kakue npeobOpazoBanus rpadukoB ¢yHKIUM Bbl 3HaeTe? [lepeuncnure.

27. Jlaiite onpeneneHue 4€THON PyHKIUH.

28. Kakas yHKkIus Ha3pIBaeTCS HEUETHOM ?

29. HazoBute 0COOEHHOCTD Tpaduka YETHON PyHKIUH.

30. KakoBa oco6eHHOCTh Tpaduka HeUETHOU PYyHKITUN?

31. Kakas ¢yHKIMSI Ha3bIBaeTCs MEPHOAMUECKON?

32. Kakas ¢pyHKIHS Ha3bIBA€TCsl BO3pACTAONICH Ha MHOXKecTBE P?

33. Kakas (yHKIIMs Ha3bIBaeTCs YObIBAOIIEH HA MHOXeCTBE P?

34. Kakast Touka Ha3bIBa€TCs TOYKON MUHUMYMa QYyHKIIUHA?

35. Kakast Touka Ha3bIBaeTCsl TOUKOM MakcuMyMa (QyHKIIUN?

36. Kak Ha3bIBalOTCSA TOYKM max U min?

37. Chopmynupyiite onpeaeneHue Joraprudma, OCHOBHBIE CBOMCTBA Jorapu(pmoB.

38. Uto Takoe paanaHHas mepa yria?

39. ChopmynupyiiTe OCHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA.

40. Pemenre npoCcTeUIINX TPUTOHOMETPUUYECKUN YPABHEHU .

41. Jlaiite ompeneneHue MpOU3BOIHON (YHKUIHHU, cHOpMyIupyiiTe OCHOBHBIC MpaBUIIA
nuddepeHIpoBaHHUs.

42. YpaBHEHHUE KacaTeNbHOH K rpaduky QyHKIUH.

43. ChopmynupoBaTh CBOMCTBA Mapayljieenuneaa

44. llatw onpenenenue Terpasapa. Ha3BaTe ero ajnemMeHTh

45. Jlatb onpenenenue napavienenunena. HazBarb ero s3neMeHTbl

4.4. OueHoYHbIE CPEACTBA IJISl IPOBEJICHUSA MPOMEKYTOUHOM aTTeCTANM
Bonpocs! pas andg¢gepeHIMpPOBAHHOIO 3a4eTa
1. Ilenbie u paniMoHaIbHBIE YHUCIIA.
2. JIeiCTBUTEIbHBIC YUCIIA.
3. [IpubnmxeHHbIC BHIYUCIICHHUS.
5. Apudmerrueckue orneparuy HaJl KOMIUIEKCHBIMU YHCITaMH.
6. OOmacTe ompeaeleHUs] U MHOXKECTBO 3HAaueHWU; Tpaduk (YHKIHH, TOCTPOCHHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.
7. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh (PYHKITUH.
8. O0mnacTh onpeeneHus ¥ 00IacTh 3HAUCHUIH 00paTHON (YHKIIMH.
9. I'paduk oO6paTtHO HyHKIHH.
10. Kopenb n-oii cTemneHu.
11. KopHu HaTypalbHOM CTEIEHU U3 YKCIIa U UX CBOMCTBA.
12. [IpeobpazoBaHre UPPALMOHATIBHBIX BEIPAKEHUI.
13. Crenenu ¢ palmoHaIbHBIMU MMOKA3aTENSIMU, UX CBOWMCTBA.
14. IIpeobpazoBaHue CTETIEHHBIX BBIPAXKEHUH, HCIIOIB3Ys CBOMCTBA CTEIICHEH.
15. Crenenu ¢ AeHCTBUTEIILHBIMA ITOKA3aTENIsIMU, HX CBOMCTBA.
16. Jlorapudpm. OcHOBHOE JOTapu(PMUUECKOE TOKIECCTBO.
17. JlecaTu4uHbIC U HATYpAJTbHBIE JIOTAPUPMBI.
18. IIpaBuna neiicTBuii ¢ morapupmMamu.
19. Onpenenenue noka3aTeabHON PYHKIINHU, €€ CBOMCTBA U TpaduK.
20. Ompenenenus gorapumMuieckoil pyHKIUM, ee cBOCTBa U rpaduK.
21. Pemenwie TPOCTEUIINX TOKA3aTEIBHBIX W JIOTApU(PMHUYECKUX YpaBHCHHH U
HEPaBEHCTB.
23. B3auMHOE€ pacrooXKeHUe MPSIMbIX U MNIOCKOCTEN B MPOCTPAHCTBE.
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24. CnoxeHue U BBIYUTAaHHE BEKTOPOB. Y MHOXXEHHME BEKTOpa Ha uucio. KoMmniaaHnapHele
BEKTOpA.

25. KoopanHaThl TOYKU M KOOPANHATHI BeKTOpa. CKalspHOE IPOU3BEACHUE BEKTOPOB.

Bomnpocs! aus 3k3amMeHa

1. CuHyC, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIa.

2. ApkcuHyc, apKKOCUHYC, apKTaHI€HC YUCIIA.

3. TpuronoMeTpudeckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKUX (DYHKITHI
YHUCJIOBOr'0 apryMeHTa

4. OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECCTBA.

5. IIpocreiiire TPUrOHOMETPUIECKUE YPABHEHUS.

6. Tpuronomerpuieckrue QyHKIMH, ©X CBOMCTBA U TPAPUKH.

7. O0OpatHble TPUTOHOMETpUYECKHE (QYHKIIUU

8. I[Ipusma. Ilpsimast u HakmoHHas npusMa. [IpaBunbHas mpusma.

9. IMapannenenunen. Kyo.

10. ITupamuna. [IpaBribHas nupamuga. Y cedyeHHas nupaMmuaa. Terpasp.

11. HunuHap u KoHyC. Y CEUEeHHBIN KOHYC.

12. lTap u cdepa, UX ceyeHUsI.

13. IIpenen nocnenosarenbHocTH. [Ipenen pyHkuuu.

14. TTonsiTie 0 MPOU3BOIHON HYHKIIUH, €€ TECOMETPUUCCKUA U (PU3NUECKUIA CMBICIT.

15. Ilpon3BoaHbIE CYMMBI, pa3HOCTH, IPOU3BENEHUS, YACTHOTO.

16. [Ipon3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHIA.

17. YpaBHeHUE KacaTeIbHOM.

18. Bo3pacranue u yobiBaHue PYHKITUUA. DKCTPEMYMBI () YHKITHH.

19. Bropas nmpou3BoHas1, €€ FTeOMETPUIECKUN U (PU3HUECKUI CMBICI.

20. [IpuMeHeHne MPOM3BOTHOM K UCCIIEAOBAHHIO (DYHKIIMI M ITOCTPOCHHIO TPa(UKOB.

21. Ilpumepsl KCIONB30BaHUSI MTPOU3BOAHON /I HAXOXKACHUS HAUIYUIIEro pelieHus B
MPUKJIAIHBIX 3a]a4ax.

22. TlepBooOpa3Hasi, IpaBUIIO HAXOXKAECHHUS, OCHOBHOE CBOWCTBO MEPBOOOPA3HOIA.

23. HeonpeneneHHbIN 1 ONpeIeICHHBIN 1 MHTErpaJl.

24. ®opmyna Hetorona—IJleliOHua. Berancienrne HHTErpaios.

25. IIpumeHeHune onpeaeIeHHOr0 HHTErpalia i HaXOKICHHS TIJIOIIAAN KPUBOJUHEHHON
Tpaneuu.

26. OCHOBHBIE TTOHATHUS KOMOMHATOPHUKH.

27. 3ajgaun Ha MOJCYET YUCIA PAa3MEILCHH, TepecTaHOBOK, COUETaHUM.

28. CoObITHE, BEPOSATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHE BeposTHOcTel. [ToHsTHe
0 HE3aBUCHUMOCTHU COOBITUH.

29. UucnoBble XapaKTEPUCTUKU CIyYaHBIX BEJIUYUH:

MaTeMaTUYeCKOe 0KUIaHUE, TUCTIEPCUs U CTAHAPTHOE OTKJIOHEHHE.

30. IlpencraBnenue maHHBIX (TaOJNUIBI, AUArpaMMbl, Tpaduku), BbIOOpPKA, CpeaHee

apudmernueckoe, MearaHa, Mojaa psjaa. [lonstue o 3a1auax MaTeMaTHUYECKON CTATHCTUKH
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Ipunoxenue 1

JIncer nepuoanvecKux NpoBepoK padoyeil MporpaMmbl

Kadeapsl oOmei
300TEXHAN

Brlllofrs

T.

U HHOpPMAIUs 0 BHECEHHBIX H3MEHEHHIX
[ToTpebHOCTH
J10JDKHOCTHOE JINTIO, B KOPPEKTHPOBKE
NPOBO/IMBIIICE Jlata yKa3aHUueM Wudopmariivst 0 BHECCHHBIX
nposepky: ©.1.0., COOTBETCTBYIOIIUX W3MEHEHUAX
TOJKHOCTh paszienoB paboueit
IPOTPAMMBEI
Ha 2023-2024 yu.
[Momuna E.N., roJl HOTpeOHOCTH B
OTBETCTBEHHAS 3a KOPPEKTHPOBKE HET
pazpabotky OII o
CIICIHAJIBHOCTH HpOTOKOJ’I
36.02.01, moueHt Nell ot Pabouas mporpamma
HET
24.06.2025 aKTyaJM3UpOBaHa

g 2023-2024
y4eOHOT0 roia
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