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1. MACIHHOPT PABOYEM [TIPOT'PAMMBI JUCHUITJIMHBI
C0OO0.01.03«<MaTemMaTuKa»

1.1. O6sa1acTh NpUMEHEHUs1 MPOTrPaAMMBbI
Pabouass mnporpamma aumcummuHbl  COOQO.01.03«Marematukay  SBISETCS  4YaCThIO
porpamMMbl TIOATOTOBKHU criennanuctoB cpeaHero 3BeHa (IITICC3) B coorBerctBuu ¢ ®I'OC
CIIO no cneunanbaoctu 36.02.05 «KuHosorus».

1.2. Mecto aucunminnsl B ctpykrype OIICIIO

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 MPHU CPOKE TMONYYCHHUS CpenHero mnpodeccruoHaabHoro obpaszoBanus 2 roma 10
MECSIIEB.

1.3. Hean u 3aga4u JMCUMILINHBI, IIVIAHUPYeEMbIe Pe3yJIbTAThl 0CBOCHHS
AUCHUILINHBI:

Heasvu o6yuenus no gucuumiuae COO0.01.03 «MaTtematukay SBISIOTCS

- (dopMupoBaHHME IEHTPAIbHBIX MATEeMAaTUYECKUX MOHATHM (YUCIO, BETUYMHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpPOSTHOCTh, (QYHKIUS), O0O0ECIeUYNBAIONINX
MPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30oBaHMs 00yUYarOINXCS;

- MOJBEICHUE O0YJAIOIIHUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHUKHd M OKPYKaIOIEro Mupa, MOHMMaHME MaTeMaTHKHW KaK 4YacTH OOmIel KyJIbTYpbl
YeJI0BEUYECTRA;

- DPa3BUTHE HWHTEIJIEKTyaJlbHBIX M TBOPYECKHMX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEI0OBATENLCKIUX YMEHHUM, KpUTUYHOCTU MBIIICHUS], THTEpeca
K MU3YYEHHUIO MAaTEMaTUKH;

- ¢dopmupoBanue (QYHKIIMOHAILHOM  MaTEeMaTHYeCKOH TIPaMOTHOCTU:  yMEHHUS
pacrno3HaBaTh MaTeMAaTUYECKUE ACTEKThl B PEAlbHBIX JKU3HEHHBIX CUTYAlUSIX U MPHU U3yYECHUH
JOPYTUX ITUCIHIUINH, TPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (opMyIMpoBaTh UX Ha
A3bIKE MAaTeMaTHKU UM CO3/1aBaTb MaTeMaTHYeCKHE MOJENH, IMPUMEHSATh OCBOEHHBIH
MaTEeMATHYECKUN amnmapaT Ui pEelIeHUs NPAaKTUKO-OPHMEHTUPOBAHHBIX — 3ajad, 3aaad
npodeccuoHaNbHOM e TeIbHOCTH, UHTEPIPETUPOBATh U OLEHUBATh MOJIYyYCHHbIE PE3YIbTAThI.

Huctunmuaa COQO.01.03 «Maremarrka» OpUEHTUPOBaHA Ha JOCTUKEHUE CIEIYIOLIUX
3ajav:

— chopMHpOBaTh IIEIIOCTHOE MPEICTABICHHE O MaTeMaTHKe, €€ POJH B COBPEMEHHOM
CHCTEME 3HAHUU U MUPOBOU KYJIBTYPE;

— HW3Yy4YUTb OCHOBHBIC MAaTEMAaTHYECKHE TIIOHATUSA, HCIOJIB3yEeMbIE I ONUCAHUSA
Pa3IUYHBIX IIPOLIECCOB U ABJICHUN;

— c¢opMHpOBaTh HABBIKM TNPHUMEHEHUS MAaTEeMaTHYECKUX METOIOB JJS PEIICHHS
IIPAKTUYECKUX 3a7ad.



IInanupyemble pe3yabTaThbl OCBOCHHMS IHCIUIIINHBI:

HnalmpyeMbIe PE3YyJAbTATHI OCBOCHUA TUCHUIIJIMHBI

Oo0mme

| JAucnuninHapHblie

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

JIMYHOCTHBIE Pe3yabTAThI:
- TOTOBHOCTb K TpPYAYy, OCO3HAHHE ILIEHHOCTHU
MacTepCTBa, TPYIAOTO0HE;
-  TOTOBHOCTHP K  AaKTHUBHOH  JEATEILHOCTH
TEXHOJIOTUYECKON U COIMaIbHON HaIpaBI€HHOCTH,

CIIOCOOHOCTh ~ WHUIIMHMPOBATH, IUIAHUPOBATh H
CaMOCTOSITEIIHHO BBITIOJHATH TAKYIO JESITEIBHOCTS;
- HHTEpEC K Pa3TNIHBIM chepam
po(ecCUOHATBHOMN NEATENbHOCTH,
MertanpenMeTHBIE Pe3yJIbTATHI:

- CaMOCTOSITEITLHO (dbopMyupoBaTh 17§
aKTyallu3upoBaTh NpoOJIEeMy, paccMaTpuBaTh ee
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 apryMEHTBI JUTst
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 COLMANILHON MPaKTHKE

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

- YMEHHE OIEepHpPOBAaTh IOHATHAMHE: CTENEHb
qucia, JOrapudM 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, MIOCKOCTh, 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
MpaBUIIbHBIE 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

O0néM yacoB

ceMecTp Hroro
1 2
YyeOHasi Harpy3ka (Bcero) 100 132 232
Qo0s13aTesibHAsI ayIMTOPHAasi HArpy3ka (Bcero), B TOM 4mcJie: 100 126 226
- JTEKIIAH 32 62 94
- IPAKTUYECKHUE 3aHATHUS 68 62 130
CamocTtosiTeqibHasi paGoTa - - -
KouncyabTanun - 2 2
®opMa MPOMEKYTOYHOH aTTeCTANMH MO AUCHHUIIIMHE - +
- hepeHIMPOBAHHEIN 3a4eT + + +
-9K3aMeH 6 6




2.2. TemaTnuyeckuii miiad u cogepxanue rucuunanabl CO0.01.03 MaremaTruka

HaumeHoBaHue pa3iesioB U TeM

Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHble U NPaKTHYeCKHe
3aHATHS, CAMOCTOSITE/IbHAsI padoTa 00y4alImuxcs

O0BbeM yacoB

®opmupyeMble
KOMIIETCHIIUH

1 cemecTp

Pasznea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

Tema 1.1
Hean 1 3a1a4n MaTEeMATUKHU PU
OCBOEHHH CHENNAJILHOCTH.
MHo:xecTBa M JIOTHKA

Conep:xanue yueOHOro MaTepuasa

[lens u 3a1aun MaTEMaTUKH MIPU OCBOSHUH CIIEIIMAILHOCTH. bazoBbie
3HaHUS W YMEHHA 10 MaTeMaThKe B MpO(PEecCHOHATLHOW H B
IOBCEIHEBHOU

ACATCIIBHOCTMU. MHO)I(CCTBO, onepaunn HaJd MHOXCCTBAMMH. I[I/IaI‘paMMBI
Oitnepa—Benna. Onpenenenue, Teopema, CIeCTBUE, I0Ka3aTeIbCTBO

IIpakTuyeckoe 3aHATHE. Hcnonp3oBanue TEOPETUKO-
MHOKECTBEHHOT'O armapara g ONHCaHUS pPEAbHBIX MPOLECCOB U
SBJICHUN B MPO(PECCHOHATBHON AEATEIbHOCTH, NMPH PEIICHUH 3a/1a4 U3
JIPYTUX TUACIUIUINH.

OK-01

Tema 1.2.
Yuciia 1 BLIYMCJIECHUA

Conep:kanue y4yeOHOIro MaTepuasa

HaTypaJII:HBIe U LOCJIBbIC 4YuUCIA. HpI/ISHaKI/I ACJIIMMOCTHU LECJIbIX YUCECII.
Panmonaneupie uymcna. OOBIKHOBEHHBIE U JIECATHUYHBIE JIpoOH,
MPOLIEHTHI, OCCKOHEYHBbIE TepuoanYecKrue apoOu. JleHCTBUTENbHBIE
yrcia. ParrionanabHble M HppaliOHAIbHbBIE YHCIA.

IIpakTuyeckoe  3aHsithe.  ApudMeTHdYecKHe  ONepaluud ¢
palnoOHAIbHBIMU

qHCcIaMHy, TpeoOpa3oBaHMsl YMCIOBBIX BEIpAXEHUN ApH(MeTnyecKue
omepanuy ¢ JEHCTBUTENbHbIMH  yuciamu.  [IpuOmkéHHble
BBIYHUCIICHHUS,

[paBUjIa OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYNCICHUN

OK-01

Tema 1.3.
ToxKaecTBa U TOXKAECTBEHHBIE
npeodpazoBaHusi. YpaBHeHUS U
HepaBeHCTBA

Conep:kanue y4e0OHOIro MaTepuasa

ToxaecTBa U TOXAECTBEHHBIE MPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHusa. HepaBeHcTBO, penieHne HepaBeHCTBA. CuUCTeMBbl U
COBOKYIMHOCTH pallMOHAIBHBIX ypaBHEHUN U HepaBeHCTB. CHCTEMbI
JIMHEMHBIX YpaBHEHUH

OK-01




IIpakTuyeckoe 3ausitue. Meton uHTEepBasioB. PemieHue uenvix u
IpOOHO-pallMOHANILHBIX YPaBHEHM ¥ HEpaBeHCTB. [IpuMeHeHue
YPAaBHEHUW M HEPABEHCTB K PELICHUIO MATEMATHMYECKUX 3a7a4 U 3a/1a4
U3 pa3aMuHBIX oOJacTel Haykn M peanbHOM ku3HU. Pemenue
MPUKJIAJHBIX 32/1a4 C MOMOLIBIO CUCTEMBI TUHEHHBIX YPAaBHEHUHN

Tema 1.4.
IIpoueHTHBIC BHIYHCICHNUS B
npodeccuoHaIbLHbIX 321a4aX

IIpakTuyeckoe 3aHsATHE.

[Tpumenenne qpobeii ¥ MPOLIEHTOB JIJIS PEIICHHsI MPUKIIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciied 3HAaHWK WU peanbHOUW Ku3HH. [IpubmmkEHHBIC
BBIYHMCIICHHS, MPABWJIA OKPYTJEHUs, NPHUKUJKA U OLEHKAa pe3yibTaTa
BBIYHMCIICHHI. Pa3Hple crioCOOBI BBIUMCIEHUS MPOIEHTOB. [IpoiieHTHBIS
BBIYHCIICHUS B MPOo(ecCHOHANBHBIX 3adadax. [I[puMeHeHne ypaBHEHUIN
M HEpPaBEHCTB K pEIICHUI0 MaTeMaTUYEeCKHWX 3aJad M 3a7a4 Hu3
pa3nuyHbIX 001acTeil HAyKH U PealbHOM KU3HU

Tema 1.5
ITocienoBaTeJ ILHOCTH B
nporpeccuu

Conep:kanue y4e0OHOIro MaTepuasa

ITocnegoBaTenpHOCTH, CIIOCOOBI  3amaHUs  IIOCJIEIOBATEILHOCTEMH.
MOHOTOHHBIE MOCTE0BATEIBHOCTH. Apudmernueckas u
reOMETpUYECKast MPOTPECCHH. beckoneuno yObIBaroIas
reomerpuueckass mporpeccusi. Cymma OeCKOHEUHO YOBIBarONICH
reOMETpUYECKON Iporpeccuu. @opMyiia CJI0KHBIX IPOLEHTOB.

IIpakTH4Yeckoe 3aHATHE.
Hcnonp30BaHne TPOrpeccHMM Ui PEIIEHUS  pealbHbIX  3a1ad
IIPUKJIAJHOTO XapaKkTepa

OK-01

Tema 1.6
DYyHKUMH U TPapuKu

Conep:kanue y4e0OHOTro MaTepuasa

Oynkius, crnocoObl 3amanus pynkiuu. I'padpuk ¢ynkumu. B3anmuo
oOpatubie (yHKIHH. O0MacTh OMpPENEICHUsS W MHOXKECTBO 3HAUYCHUM
¢bynkuuu. Hymu pynxmun. [IpoMexxyTku 3HaKonocTostHeTBa. YETHBIE U
He4Y€THBIC PYHKITUN

OK-01

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

Tema 2.1.
ApudmeTrnyecKuii KOpeHb N—oM
CTeNeHu.

IIpakTH4Yeckoe 3aHATHE.
ApudmeTrndeckuii KOpPeHb HATypaJlbHOW crTemeHu. JleWcTBus ¢
apu(pMETHYECKUMH KOPHAMHU N—ON CTETIEHU

2

OK-01
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Tema 2.2.
Crenenu. Ctanaapraas popma
3aNHMCH AefiCTBUTEJIBHOIO Y CIa

Conep:kanue y4eOHOIro MaTepuasa

Crenenp c¢ mensiM mokazateneMm. CraHpgapTHas ¢opma 3amucH
NEUCTBUTENLHOTO Ynciia. Vcnonb30BaHue MOIXOIAIIEH GOPMBI 3aITUCH
NEUCTBUTENBHBIX YWCEN JJIA pEeHIeHUs NpaKkTUYeCKHX 3aJad |
npenctaBieHuss JaHHBIX. CTeneHb € pPalMOHAIBHBIM IOKa3aTeleM.
CaolicTBa CTEIIEHH

IIpakTH4Yeckoe 3aHATHE.
IIpeoOpa3oBaHue BbIpa)KEHUH, COAEPKALINX CTEIEHU C pallMOHAIbHBIM
[IOKa3aTesemM

OK-01

Tema 2.3. Conep:kanue y4yeOHOro MaTepuasa OK-01
Crenennast pyHkuus CrenenHass (QyHKIUS € HaTypaJbHBIM M IIeNBIM IOKazateneMm. Eé
cBoiicTBa u rpaduk. CBoiCTBa M Tpad)UK KOPHS N-O CTETICHU
Tema 2.4. IIpakTnyeckoe 3aHsATHE. OK-01
. UppaunonaibHble ypaBHeHusl M | Pelmenne nppanoHalbHBIX YPaBHEHUN U HEPABEHCTB
HEPaBeHCTBA
Tema 2.5. Conep:kanue y4e0OHOIro MaTepuasa OK-01
Iloka3aTtenbHble ypaBHenuss 1 | [loka3arenpHble ypaBHEHUS U HEPABEHCTBA
HEepaBeHCTBA IIpakTH4Yeckoe 3aHATHE.
[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
Tema 2.6. Conep:kanue y4e0OHOIro MaTepuasa OK-01
Jlorapugm uncaa. Cpoiicra Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOTapUPMBI.
JorapupMon IIpakTH4Yeckoe 3aHATHE.
[IpeoOpazoBanme BeIpaXKEHUHN, CONEPKAIINX JTOTapHUPMbI
Tema 2.7. Conep:kanue y4yeOHOro MaTepuasa OK-01

[Moka3arenbHas u
Jorapupmuyeckasi QyHKIIUH,
YPaBHEHHs], HEPABEHCTBA

[TokazarenbHast u Jnorapupmuueckas (YHKIHH, HMX CBOICTBa U
rpadukH.
Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

IIpakTuyeckoe 3ansATHE.
[TokazarenbHast W Jnorapupmuueckas (GYHKIHH, HMX CBOICTBa U
rpaduKH.
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Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTBA

Tema 2.8. Jlorapudmbl B
npupoae
U TEXHHKe

IIpakTuyeckoe 3aHsATHE.

[TIpumenenne  norapudma. Mcropuss  pa3BUTHS ~ MaTEMaTHUKH.
Jlorapudmudaeckas cnimpains B mpupoze. Ee maTeMarnueckue CBOMCTBA.
Hcnonb3oBanue rpadukoB QyHKIUN Ui MCCIeIOBaHUS MPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT IIPU PEIICHUU 3a7ad U3
pa3nuyHbIX 007acTeil HaAyKH U peabHOM KU3HU

OK-01

Tema 2.9.
IIpuMeHeHne ypaBHEeHUIl, CHUCTEM U
HEPAaBEHCTB K PelIeHHUI0 32124

Conep:xanue yueOHOro MaTepuasa
Ucnonws3zoBanne rpadukoB GYHKIMA JUIsI PEIICHUS YpaBHEHUH U
JINHENMHBIX CUCTEM.

IIpakTHYeckoe 3aHATHE.

[Ipumenenne ypaBHEHU, CHCTEM W HEPABEHCTB K PEHICHUIO
MAaTCMAaTUUYCCKUX 3ada4 U 3aJad U3 Ppas3InYHbIX OGH&CTGﬁ HAayKHu H
peanbHOU KU3HU

OK-01

Pa3zgen

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

MPOCTPAHCTBE

Tema 3.1
IToBTOpEHHE NIIAHMMETPHH.
OcHOBHBIC IOHATHSA CTEPEOMETPHHU

Conep:kanue y4e0OHOIro MaTepuasa
OcHoBHbIE (uUrypbl, (aKTel U TeopeMbl IUITAHUMETpHH. OCHOBHBIC
MOHATHS cTepeoMeTpun. Touka, npsMas, IIOCKOCTh, MPOCTPAHCTBO

2

IIpakTu4yeckoe 3aHsATHE.
[TonsiTHEe 00 aKCMOMATHUYECKOM TMOCTPOCHHH CTEPEOMETPUU: aKCUOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX

OK-01

Tema 3.2.
IIpsimMble B MJI0CKOCTH
B nnpoctpanctie. [lapaiiensHocTs
NPSAMBIX, NPSIMOIi ¥ TJIOCKOCTH,
IJIOCKOCTel

Conep:xanue yueOHOro MaTepuasa

B3anMHOe pacnosioxeHne MPsSMBIX B TPOCTPAHCTBE: MEePECeKaIOIHecs,
IapajuleIbHbIE U CKpEIMBaIoIuecs npsaMele. [lapainensHoCcTs npsMbIX
M IUIOCKOCTed B  MPOCTPAHCTBE: TNapajlielibHbIe TpsSMbIE B
IIPOCTPAHCTBE, IAPAUIEIBHOCTL TPEX IMPSAMBIX, IAapaJUIEIbHOCTh
NpsSIMOM M TIOCKOCTH. YTIBI C COHANpPAaBICHHBIMA CTOPOHAMH, YrOJ
MEXIy HpsAMBIMH B IMPOCTpaHCTBE. llapainenbHOCTh INIOCKOCTEM:
napajuieNIbHbIe TUIOCKOCTH, CBOMCTBA MApAJIICIIbHBIX TIOCKOCTEH.

IIpakTuyeckoe 3ansATHE.

OK-01
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[Ipocreitmme mpocTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETpadJp,
KyO, apajuieNienumne1, MOCTPOCHUE CEUCHUN

Tema 3.3 Coaeprxanue yueOHOro MaTepuaa OK-01
IepnenauKyaApHOCTH NPSAMBIX | [IepHICHANKYISIPHOCT NPSAMOM M INIOCKOCTH: IEPIEHAMKYJISPHBIE
U II0CKOCTel IpsiMbIe B IIPOCTPAHCTBE, psiMbIE napajuiesbHbIe u
MEPHNEHIUKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYIIPHOCTH
NpsIMOM M IUIOCKOCTH, TeOpeMa O MpsAMOW IEPIEHAUKYIIIPHON
IIJIOCKOCTH
IIpakTH4Yeckoe 3aHATHE.
[lepneHUKYyISIpHOCTh MPSMOM M IUIOCKOCTH: TNEPIEHAUKYJIAPHBIE
IpsiMbIE B IIPOCTPAHCTBE, IpsiMble napajuiesbHbIe u
MEPIEHIUKYISIPHBIE K TNTIOCKOCTH
Tema 3.4 Conep:xkanue y4eOHOro MaTepuasa OK-01
Yrabl Mexny NpsaMbIMH VYriael B NPOCTPAHCTBE: Yo MEXIy HpSIMOH M IUIOCKOCTBIO,
U IJIOCKOCTAMU JNBYTPAHHBIA  yroJl,  JMHEHHBIM  Yroa  JABYTPaHHOTO  yrjia
[lepneHIUKYISIPHOCTh TUIOCKOCTEW: MPU3HAK NEPHEHAUKYIIPHOCTH
JBYX TUI0CKOCcTel. TeopeMa o TpEX mepneHIuKyIsipax
IIpakTH4Yeckoe 3aHATHE.
[lepnenauKynsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH,
paccTossHHE OT TPSAMOW A0 TIUIOCKOCTH, NPOEKIHs (Urypbl Ha
IIJIOCKOCTb.
Tema 3.5. Conep:kanue y4eOHOIro MaTepuasa OK-01

Koopaunatel 1 BeKTOpHI
B IIPOCTPAHCTBe

BekTop Ha mimockoctd u B mpocTtpaHcTBe. ClOXEHHWE W BBIYMTaHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4uclo. PasiiokeHwe BEKTopa Mo
TpéM HEKOMIUIAaHApHBIM BekTopaMm. IlpaBuno mapasuienenumnena.
Pemienue 3amad, CBSI3aHHBIX C NPUMEHEHUEM IMPaBWI JIEUCTBUUA C
BekTopamu. [IpsiMoyronbHast cucteMa KOOpJIMHAT B MPOCTPAHCTBE

IIpakTuyeckoe 3ansATHE.

Koopaunatsl Bektopa. Ilpocreiimine 3amauM B KOOpAMHATaxX. YToi
Mexny BekropaMu. CKalsIpHOE NMPOU3BEACHHUE BEKTOPOB. Beruncienue
YIJIOB MEXAY HNPSAMBIMH M IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN

12




MCTO IpU PCIICHUH I'COMETPHUICCKUX 3aaayd

Tema 3.6.
IIpsimble ¥ MI0CKOCTH
B IPAKTHYECKHUX 3a]a4ax

IIpakTHyeckoe 3aHsATHE.
PacrnonosxeHre npsiMbIX U TJIOCKOCTEH B OKpYsKaroieM Mupe (TipupoJe,
HCKYCCTBE, apXUTEKType,  TEXHHKE). Pemenne  mpaxTHKO-
OPUEHTHUPOBAHHEIX 3a1a4

Tema 3.7. Coaeprxanue yueOHOro MaTepuaa OK-01
Pemenne 3anau. Illpsimbie IIpakT4yeckoe 3aHsATHE.
U IJIOCKOCTH, KOOPANHATHI Pemenune 3agau Ha HaxOXIEHUE TE€OMETPUYECKUX BEJIWYUH C
U BEKTOP MCIIOJIb30BaHUEM ammapara BEKTOPHOI anreOpsbl
Bcero 1 cemectp 100
2 cemecTp
Paszgen 4. OcHoBbl TpUTrOHOMeTpHHU. TpuroHomerpuyeckne GyHKIUN
Tema 4.1. Coaeprxanue yueOHOro MaTepuaa OK-01
OCHOBBI TPUTOHOMETPHUH CuHyc, KOCHMHYC ¥ TaHI€HC YHCJIOBOTO AaprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC, ApKTaHI'€HC YMCIOBOI0 apryMeHTa
IIpakTu4yeckoe 3ansATHE.
TpuronomeTpuueckas OKpyKHOCTb, OIIPEJIETIEHUNE TPUTOHOMETPUUYECKUX
(GyHKIIUI YKCI0OBOrO apryMeHTa
Tema 4.2. Conep:kanue y4e0OHOTro MaTepuasa OK-01
OcHoBHbIe TPpUTOHOMeTpUUYeckHe | OCHOBHbIE TPUTOHOMETpHUUYECKHE (DOPMYITBI
TOK/AeCTBA
IIpakTH4yeckoe 3aHsATHE.
[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKECHUH.
Tema 4.3 Coaeprxanue yueOHOro MaTepuaa OK-01
Tpuronomerpuueckne pyukuun, | Gynkuus. [lepuoanueckue GpyHKun.
HX CBOMCTBA M rpadpuku
IIpakTH4Yeckoe 3aHATHE.
Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku
Tema 4.4. Conep:kanue y4e0OHOIro MaTepuasa OK-01

Tpuronomerpuyeckue ypaBHeHust
U HEPaBEeHCTBa

Pemenue TPUTOHOMETPUYECKUX YpaBHEHUM. IIpumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB
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IIpakTH4yeckoe 3ansATHE.
Pewmenue TPUTOHOMETPUYECKUX YpaBHEHUH. ITpumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB

Tema 4.5. Conep:kanue y4e0OHOIro MaTepuasa OK-01
Hcnonb3oBanue [IpoBeneHue MPaKTHMYECKUX PacdyeToB MO (OpPMyJIaM TPUTOHOMETPHUH.
TPUTOHOMETPHUH B Hcnonb3oBanue rpadukoB (GYHKIMHA JUIs MCCIEIOBAHUS INPOLECCOB U
npogeccuoHaIbLHOM chepe 3aBUCUMOCTEHN, KOTOpPBIE BO3ZHUKAIOT IIPU DPEIICHMM 3aa4 W3 APYIUX
y4eOHBIX JUCHUUIUINH U pealbHOMN KU3HU
Tema 4.6. IIpakTHyeckoe 3aHsATHE. OK-01
Pemenne 3aga4 Tpuronomerpun | TpuroHoMmerpuyeckue (PyHKIMH, TOXKJIECTBA U YPaBHEHUS
Paznesa S. MHOrOrpaHHMKU M TeJia BpalleHU sl
Tema 5.1. Coaeprxanue yueOHOro MaTepuaa OK-01
MHororpaHHuKH IloHsiTME MHOTOTPAHHMKA, OCHOBHBIE DJJIEMEHTBl MHOIOTPaHHHKA,
BBIITYKJIbIE U HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BépTKa
MHOrorpaHHuka. IIpusma: n-yronpHass npusma; I'paHU U OCHOBAaHMS
OpU3MBI; TIpsMas M HakKJIOHHAs TPU3MBL;, OOKOBas U  IOJHAs
IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuleJienunes U ero cpoicrsa. IlupaMuaa: n-yrojapHas nupamuna,
rpaHM ¥ OCHOBaHME NHUpaMH[bl; OOKOBas M IIOJHAs TOBEPXHOCTh
NUpaMU/Ibl; IPABUIIbHAS U yCEUEHHAS MUPaMUJa. DJIEMEHTHI IPU3MBI U
TUPAMMIBI
IIpakTHYeckoe 3aHATHE.
Beruuciienue 31eMeHTOB MHOIOIPaHHHUKOB: pEOpPa, AUaroHaiu, yribl
Tema 5.2. Conep:xkanue y4e0OHOIro MaTepuasia OK-01

IIpaBu/IbHBIE MHOTOTPAHHUKH.
Ii1omaas moBEepPXHOCTH
MHOTOTPAHHUKOB

[IpaBunbHBIE MHOTOTPAHHUKH: MOHATHE MPABUILHOTO MHOTOTPAHHUKA;
MpaBUjbHAas NpU3Ma M OpaBWiIbHAs MNHPAMHUA; MPABUIbHAS
TpeyrojibHasi MUpaMUIa U MPaBUIBHBINA TeTpa’ap; KyO. [IpeacraBinenue
O NPABWIBHBIX MHOIOTPAaHHUKAX: OKTaj3JAp, JOJAEKa’aAp U MKOCAdAp U
np. CeueHust NpU3Mbl U IUPaAMUIBIL.

IIpakTuyeckoe 3aHsATHE.
[Tnomans OOKOBOW MOBEPXHOCTH U TIOJHOW TOBEPXHOCTH MPSMON
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MPU3MBI, TUIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH
npsMoil mpusmbl. I[lnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTHU
MpaBWJIbHON NMUpPAaMU[BI, TEOpEMa O IJIOMAAX OOKOBO MOBEPXHOCTH
YCEUEHHOU MMUPaMUIbI

Tema 5.3.
Tena Bpamenus

Conep:xanue yueOHOro MaTepuasa

Hununapuyeckass TMOBEPXHOCTb, O0pa3yrolue  IWIMHIPUYECKOM
MIOBEPXHOCTH, OCh LMIMHAPUYECKOW moBepxHocTH. Llmmunnp:
OCHOBaHHUSI U OOKOBas MOBEPXHOCTh, OOpa3yrolass U OCh, IUIOIIAIb
OOKOBOW W TMONHOW TMOBEpXHOCTH. KoHHMYEcKass TMOBEPXHOCTH,
oOpa3syromue KOHUYECKON TMOBEPXHOCTH, OCh M BEPIIMHA KOHHMYECKOU
noBepxHocTu. KOHyC: OCHOBaHHME M BeplIMHA, OOpa3yiolas M OCh,
momaas OOKOBOM M TOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
o0pasylomuye 1 BICOTa, OCHOBaHMSA U O0koBas nmoBepxHocTh. Cdepa u
miap: HEHTP, paguyc, AMAMETP, IJIONAAb TIOBEPXHOCTH C(HEPHI.

IIpakTHYeckoe 3aHATHE.

Bzanmnaoe pacmonokenne cpepel M IUIOCKOCTH, KacaTelbHas
IUIOCKOCTH K cdepe, miommans chepsl. M3o0pakeHne Ten BpalieHus Ha
IockocTy. Pa3BépTka muaMHapa U KOHyca

OK-01

Tema 5.4.
O0bemMbl 1 IJIOIIA/IN NTOBEPXHOCTEH
TeJl

Conep:kanue y4eOHOIro MaTepuasia

[Tonsatue 06 oObEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOWMCTBA
00BéMOB Ten. Teopema 06 00BEME IPSIMOYTOJILHOTO TIapaJIeenunea
u cnenctBus u3 He€. OO0beM mupamubl U Mpu3Mbl. O0BEM HMUITUHAPA,
koHyca. OObéMm mapa u miomanbk chepel. IlomoOHble TeEma B
npoctpancTBe. COOTHOLIECHUS MEXAY IUIOMAASIMH TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TE.

IIpakTH4Yeckoe 3aHATHE.

Ceuenust nuIMHApa (MapaviebHO U NEPIEHIUKYISIPHO OCH), CEUECHUS
KOHyca (TmapajuleIbHO€ OCHOBAHHMIO M NPOXOJAIIEe yYepe3 BEpIINHY),
cedyeHus Imapa. MHOTOrpaHHUK, OMUCAHHBIN OKoJIo cdepsl; cdepa,
BIIMCAHHAA B MHOT'OI'PaHHUK WJIA B TCJIO BpalllCHUA

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: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH,
NpsAMOM,  IUIOCKOCTU.  ODJEMEHTbl CHUMMETPHUM B  NHPaMHJIAX,
napajieJienumneax, MNpaBUIbHBIX MHOTOrpaHHukax. Cummerpus B
MpUPOJIe, AaAPXUTEKType, TEXHHKe, B OBITY, B TMpodeccumu.
Hcnons3oBanue IBWKEHMM B IIPOCTPAHCTBE IIPU PELICHUH 3a1ad.
[ToctpoeHue ceyeHHWii MHOTOTPAaHHUKOB W TeJl BpaumieHus. Merton
cienoB. KomOuHamusi Ten  BpalmleHMss W MHOTOTPaHHHUKOB.
Hcnonp3oBaHne KOMOMHALMA MHOTOTPAHHUKOB M TeJ BpAIICHHS B
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax

IIpakTH4eckoe 3aHATHE.

Ceuenust nuIMHApa (MapaiiebHO U NEPIEHIUKYISIPHO OCH), CEUECHUS
KOHyca (mapajuleTbHO€ OCHOBAaHHMIO M IPOXOJAIIEe 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| IToctpoeHne ceueHuii MHOTOIrpaHHUKOB METO/IOM CJIE/I0B, BBIIIOJHEHUE
TeJla BpallleHusl (BBIHOCHBIX) IJIOCKMX YEpTeKed U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOoKy, cHu3y Breruncnenue BenuuuH (AIUHA, 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
NpOU3BOAHON. DOpMyJIbl  HAXOXKIECHUS  MPOU3BOAHONM  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 HauOOJNBIIEro M HAaWMEHBIIETO 3HAYeHHUA (YHKIMHM Ha
3HaYeHHs] QyHKIUU OTpE3KE.
I[IpakTHyeckoe 3aHATHE.
IIpumeHeHre POU3BOMHON I HAXOXACHUS HAaWIYYIlIEro pPEIICHUs B
NpUKJIAAHBIX 3aJadax, g ONpEeNeNIeHHs CKOpPOCTH Ipolecca,
3aJJaHHOTO (POPMYJION MK TpadrKOM
Tema 6.6. IIpakTuyeckoe 3aHsATHE. OK-01
HaxosxaeHue onTUMaJILHOIO [IpuknanHele 3agaud, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKOTO M
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-DKOHOMHUYECKOTO M
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

MaremaTHYeCKHE MOACUYCTHI rmapamMeTpoB co0ak: BEIYUCIICHHE OMOJIOTHYECKOTO
BO3pacTa, CpaBHCHHUEC MapaMCTPOB MMOPOA, paCUCT palilMOHAa TUTAHUS.

IIpakTuyeckoe 3aHATHE.
MareMaTnaeckme IMOACYECTHI IapaMETPOB co0aK: BBIYHCIIEHHE OHMOJIOTHYECKOrO
BO3pacTa, CpaBHCHHUC MapaMCTPOB MMOPOA, paCUCT palilMOHAa IUTAHUS.

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

Peanuzamus

MaTE€MaTHKU.

nporpamMmmbl  JUCHUTIIIIMHBI Tpe6yeT HaIn4us

yueOHOTO

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

CeeneHusi 00 DJCKTPOHHBIX IMOJHOTEKCTOBBIX pecypcax, JOCTYl K KOTOPBIM
o0OecreunBaeTcs Ha OCHOBAHUU MPSMBIX TOTOBOPOB.
IlepeueHr  AOKYMEHTOB, TOATBEPXKMAIOIIUX  HAJIMYUES/TIPABO  HWCIONB30BaHUS  IU(POBHIX
(armexTpoHHBIX) 6ubIMoTEK, OBC
1 Kontpaxt Ne 146/11Y ot 29.01.2024 (3bC 29.01.2024 -
«ZNANIUM.COM») 28.01.2025
2 Jluniensnonnsbiit kKoHTpakT Ne 190//1Y ot 02.07.2024 (ObC | 05.08.2024 —
HOpaiit — CIIO) 04.08.2025
11.11.2024 —
3 | Konrpakt Ne 310/71V ot 11.11.2024 (3BC «Jlanby) 10.11.2025
Kontpakt Ne 114/11Y ot 28.05.2024 (DITY. 10-11 xu. U3n-
N 31.10.2024 -
4 Bo «IIpoceemenue». InexkTpornsiid pecypc CI1O 30.10.2025
«PROFo6pa3zoBanue») o
2025- 5 | KonrpakT Ne 327/11V ot 25.11.2024 (OBC «IPRbooks») 25.11.2024 -
2026 24.11.2025
6 Kontpaxt Ne 11771/24PROF/300/1Y ot 28.10.2024 01.12.2024 -
(Onexrponnstii pecypc CIIO «PROFob6pa3oBanme») 30.11.2025
28.03.2017 —
7 Horoeop Ne101/HDB/2097 ot 28.03.2017 (HaunonansHast | 28.03.2022
anekTpoHHas oudbnnorexa (HOB)) (mpomoHTaIys 10
28.03.2027)
Kontpaxt Ne 417/1IT ot 28.12.2024 na npuoOpereHne 01.01.2025 -
8 N
MEPUOJNYECKUX U3TAHUN 31.12.2025
AKT BBOJa B OKCIUTyaTalMIO0 JIEKTPOHHOH OMOIMOTEKN
9 | BFAY N 33 or 19.01.2016 beceporrio

O6ecnie4eHHOCTh YUEOHOM TUTEPATYpPO MPU peasin3aliuy padbodeit mporpaMmbl
3.1.1.OCHOBHBIE UCTOYHUKH:

kaOuHeTa

1. bammakoB M.M. Maremaruka: y4eO. i CTYyIEHTOB YUpEKACHHH cped. mpod.
obpazoBanus. — M.: OO0 «O6pa3oBaTenbHO-U3AATEIBCKUN IEHTP «Akagemusy», 2025. — 288 c.

3.1.2. JlonmoaHUTEIbHBIC HICTOYHHUKHU:

1. Bapnymkun B. B. Dnementsl Bbiciiel MaremaTtuku. YueOHMK. B 2-x Tomax. I,
Marematrka. DneMeHThI BhICIIeH MaTemMaTuku: Y4eOnuk: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCp, 2024 - 304 C. - [DU]. - Pexum
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noctryna: <URL:https://znanium.com/catalog/document?id=353019>

2. bapaymkun B. B. DnemenTsl BbICHIC 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 npaktuky™m / [llumaues B. C. ; mox pen.
TuxonoBa A. H. - 8- u3n., nep. u non .- DnekTpoH. naH. - MockBa: U3natensctBo FOpaiir,
2024.- 447 c. - [DU]. - Pexxum nocryna: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. I'eometpusi: Yuebnoe nocodue / I'yceB B. A., Koxyxos 1. b., IIpokodbes
A. A. - 2-e 3., ucnp. U J01.- DIEKTPoH.AaH. - MockBa: M3narensctBo FOpaiit, 2024.- 280 c. - -
[DU]. - <URL:https://urait.ru/bcode/474920>.

3.1.3. Meroaunueckue u31aHus:

1. Marematnka [DIEKTpPOHHBIM pecypc|: METOAMYECKHE YKa3aHUS 110 H3YYECHHIO
JTUCHMIUIMHBL  JUIs1  OOYYalolUXCs IO CIEUUAIBHOCTAM CpEeJHEero MpodecCHOHANIbHOTO
obpazoBanust 19.02.12 «TexHONOTHS TPOAYKTOB THUTAHUS >KUBOTHOTO TPOUCXOKICHUSY,
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 noctyna: Al aBTOPU30BAaHHBIX IMOJIb30BaTeneil. - TexcToBblid (aitn. - Adobe
Acrobat Reader 4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10867.pdf>.

3.1.4. Ilepuoanyeckue u31aHnus

1. BectHuk  BOpOHEXKCKOro  TrOoCyIapCTBEHHOrO  arpapHOro  YHUBEPCHUTETA:

TEOPETHYECKUN W HAYyIHO-TIpaKTHYEeCKUW KypHan / BopoHex. roc. arpap. yH-T - Boponex:
BI'AY, 1998-

3.1.5. Caiitel 1 nuHGOPMAITMOHHBIE TTOPTAITBI

1. http://Mmuno6pHayku.pd/ - Munucrepctso odpazoBanus PO;

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

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

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

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

3.2. MarepuaJIbHO-TEXHMYECKOE M IPOrpaMMHOe odecrnedeHne

CBeJnieHus 0 MPOrPaMMHOM OOECTIeUeHUH OOIIer0 Ha3HAUCHUS

No HasBanue Pazmernienue
1 Oneparnonnsie cucteMbl MS Windows/Linux TKpnoxasbHoiceTH
BTAY
2 [MakeTs! opucusix npunoxenuit Office MS Windows/ [IKBnokansHOMCETH
OpenOffice BIr'AY
3 [Iporpammer st mpocMoTtpa daitnos Adobe Reader/DjVu [IKBnokansHOMCETH
Reader BIr'Ay
4 Bpayzeps! Aunexc-bpaysep/Mozilla Firefox/Internet ITKBnokanpHOMCETH
Explorer Br'AY
IIKBioKansHOMCETH
5 1A Dr.WebES
HTHBHpYCHas nporpamma Dr.We BLAY
. [IKBnokansHOMCETH
6 |10 - 7-Z
porpamma-apxuBatop7-Zip BLAY
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. . TIKBnokansHOMCETH
7 MynstumenuanpourpeiBatesib MediaPlayerClassic 0 ouce
BI'AY
o . IIKBnokansHOMceTH
8 [Tnardopma onnaiin-o0yuenus eLearningserver
BI'AY
TIKBnokansHOMCETH
9 Cucrema kommbioTepHOTO TecTUpoBanus ASTTest 0 ouce
BI'AY
[Tomenenust 11t BeAeHNUST 00pa30BaTEILHOTO MIpoliecca U 000pyTI0BaHNE
Ne HanmenoBanne o0bekTa, Anpec (MECTOIOIOKEHHE) 00BEKTa,
n/m MOATBEPKJAIOIIETO HATMYHE TOJITBEPIKIAIOIIET0 HATWYHE MaTepHUaTbHO-

MaTepuaIbHO-TEXHUYECKOTO
o0ecrieyeHus1, ¢ IepevuHeM
OCHOBHOT'O 000PYIOBaHUS

TEXHHUYECKOT0 obecrieueHus (C yKkazaHueM HoMepa
TaKoro 00OBEKTa B COOTBETCTBHH C JIOKYMEHTAMHU
10 TEXHUYECKOW WHBEHTAPU3AIIH)

1 | YueOHass aymutopus Il TIPOBEICHHUS
3aHATHA BCEX BHJOB, B TOM YHCIE
IPYIIOBBIX U MHIIUBUyaJIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOIS H
MPOMEKYTOYHON aTTecTaluy: KOMIUIEKT
yueOHO MebenH, JAEeMOHCTPAlMOHHOE

394087, Boponexckass ob6macth, T. BopoHEeX,
yin. TumwupszeBa, 21. 3pganue ydeOHOTro
KopIryca OTIENCHHUS CpeaHero
npodeccuonansHOoro  oOpazoanus  (Kopiryc
CIIO, obmexutne Ne 6)

Ayn. 107

obopynoBaHue, y4ueOHO-HATTISATHBIC
mocooust
2 ITomemienue st caMOCTOSITENBHOM 394087, Boponexckas obOmacth, r. BopoHex,

paboTbl: KOMIUIEKT ydeOHOW Mmebenu,
JIEMOHCTPALIMOHHOE 000pYyIOBaHUE U
yueOHO-HArIsITHbIE nocoOwus,
KOMITBIOTEPHAs TEXHHUKA c
BO3MOKHOCTBIO TOJKIIIOYEHHSI K CETH
«MHTepHEeT» M 00ecIeueHneM A0CTyIa

B DIEKTPOHHYIO  HMH(OPMAIIMOHHO-
00pazoBaTeILHYI0 cpeny,
UCIIOJIb3yEMOC MPOrpaMMHOE
obecrieueHue MSWindows,

OfficeMSWindows, DrWebES, 7-Zip,
MediaPlayerClassic, fAunexc Bpayszep/
MozillaFirefox / InternetExplorer,
ALTLinux, LibreOffice

yn. TumwupszeBa, 21. 3pganue y4eOHOro
KopIyca OTIENCHUS CpEeIHEro
npodeccuonansHoro  obpasoBanust  (Kopmyc
CIIO, obmexutue Ne 6)

Ayn. 103

4. POHJA OEHOYHBIX CPEJACTB, KOHTPOJIb 1 OIIEHKA
PE3YJIbTATOB OCBOEHUA JUCIIUITJINHBI

4.1. OueHnka pe3yJIbTATOB OCBOCHUS THCHMILINHBI

Koa u nHaumeHnoBaHue
(¢opMupyembIX KOMIETEeHIM

(I)OpM])I 1 METOAbI KOHTPOJIA U OIICHKH

OK-01 - Bribupars crmocoObl pemeHus 3amad

Dopmbi Konmpoaa odyueHu:
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HpO(l)eCCHOHaJ'IBHOfI ACATCIIBHOCTH NPUMCHUTCIIBHO | -

K pas3JIM9YHBIM KOHTEKCTaM

MPAKTHUYCCKOC 3aJaHuC MPUMCHCHUS
MAaTEMATUYCCKHUX METOAOB IJIA PCUHICHUA 3a/1a4,
- YCTHBIﬁ OIIpOC MO OCHOBHBIM MAaTCMATHYCCKUM

MOHATHSM, HCIHONB3YEeMBIM  JJI1  ONHCAHUS
Pa3IHYHbIX MPOIIECCOB U SBJICHUIA,

- KOHTPOJIbHAs PaboTa;

- TECTUPOBaHUE

Dopmut OUeHKuU pe3yibmamuenocmu

00yuenua: TPaAULMOHHAs CUCTEMa OTMETOK B
0aymiax 3a KaXIyli0 BBIIOJHEHHYIO paboTy, Ha
OCHOBE KOTOPBIX  BBICTABISETCS  MTOTrOBas
OTMETKa.

4.2. Kputepun oneHku pe3yabTaToB 00y4eHUsI

4.2.1. Kputepun OlieHKH IK3aMeHa

O1eHKa, ypOBCHb

Onucanue KpUTEpUEB

«OTIr4HOY,
BEICOKHIA YPOBCHb

OOy4arouics mokasana IPOYHbIC 3HAHUS OCHOBHBIX IMOJIOKEHUH yueOHOMH
JUCUUIUIMHBL,  YMEHHE  CaMOCTOATEIBHO  pellaTh  KOHKPETHBIC
MPaKTUYECKUE 3aJ1a4M TOBBIIICHHOW CIIOKHOCTH, CBOOOJHO HCIOIB30BaTh
CIPaBOYHYIO JIUTEPATYPY, JIEIaTh 0OOCHOBAHHBIC BHIBOJIBI.

«Xopomoy,
MOBBILIEHHBIN YPOBEHB

OOyuaromuiicst TOKa3an NPOYHbIC 3HAHUS OCHOBHBIX MOJIOKEHUH yueOHOU
JUCLMITIMHBI,  YMEHHE  CaMOCTOSITEIbHO  pellaTh  KOHKPETHBIE
MpaKTHYECKUE 3aJadd, TPEIyCMOTPEHHBIE paboduell  MPOrpaMMOH,
OPHEHTHPOBATECSI B PEKOMEHJIOBAHHOW CIIPAaBOYHOM JMTEpaType, yMeeT
MIPABWJIBHO OLIEHUThH NOJYYEHHBIE PE3YJIbTAThL.

«Y IOBIETBOPUTEIBHO,
MOPOTOBBIA YPOBEHB

OOyuaromuiicss T1oOKa3al 3HAaHME OCHOBHBIX TIOJNIOKEHHHA y4yeOHOU
TUCIHIUINHBI, YMEHHE ITOJy4aTh C MOMOIIBIO TIPEo/IaBaTelis MPaBHiIbHOE
pelIeHne KOHKPETHOW MPaKTUYEeCKOH 3a7jaud U3 YMcia MPeayCMOTPEHHBIX
pabodyeil MporpaMMoii, 3HAKOMCTBO C PEKOMCHIIOBAHHOH CIIPaBOYHOM
JINTEPATYPOI.

«HeynoBiIeTBOPUTETHHO
HU3KHUHA ypOBEHb

Ilpu otBeTe oOyd4aromerocs BBISBWINCH CYIIECTBEHHBIE MPOOETB B
3HAHUSAX OCHOBHBIX TIOJIOKCHUN YyUeOHOW MWCIUIUIMHBI, HEYMCHHE C
MOMOIIBIO TIPENOIaBaTeNsl MOJYYUTh MPABUIBHOE PEIICHUE KOHKPETHOM
MPAKTUYECKOH 3a1auu U3 YKciia MPeayCMOTPEHHBIX pabodel mporpaMMoi
y4eOHOW AUCIUTUIHHEI.

4.2.2.

Kpurtepun onenkn nuddepeHunpoBaHHOrO 3a4eTa

OrneHka, ypoBeHb

Onucanne KpUTEpUEB

«3auTeHo (OTIIMIHO)»,
BBICOKUI YPOBEHb

OOyuaromuiicst TTyOOKO M TIPOYHO YCBOMI BECh MPOTPAMMHBIN MaTepHal,
WCYEpIBIBAIONIE, TIOCIEIOBATEIHHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro
W3IIaraeT, He 3aTPyJIHAETCA C OTBETOM NpU BUIOU3MCHCHUHU 3aJaHUs,
CBOOOJHO CHpaBisieTCs C 33aJa4aMd W TMPAKTHYSCKUMH  3aJaHUSMH,
MPaBIJIFHO OOOCHOBBIBAECT TPHUHSATHIE PEIICHHS, YMEET CaMOCTOSTEIHHO
000011aTh ¥ U31araTh MaTepua, He TOMyCKas OIUOOK.

«3auTeHo (Xopomo)»,
HOBBIIICHHBIH YPOBEHb

OOyuaromuiicst TBepO0 3HAET MPOTPaMMHBII MaTepual, TPaMOTHO H IO
CYIIECTBY M3JIaraeT €ro, He JOIyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MOXKET IPABUIBHO IPUMEHITh TEOPETUUECKUE
MOJIOKEHUSI W BIAZCEeT HEOOXOAMMBIMM YMEHHSAMH W HAaBBIKAMH TIPH
BBITIOJIHEHUN TIPAKTHYECKHX 3aIaHHH.
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«3auyTeHo
(YITOBIETBOPUTEITHHO)
, IOPOTOBBII YPOBCHB

OOy4Jaromuiicss yCBOWJI TOJHKO OCHOBHOW MaTepual, HO HE 3HaeT
OTIENBHBIX AETalel, JOITyCKaeT HEeTOYHOCTH, HEJOCTATOYHO MPaBUIIHHBIE
(OpMyITUPOBKH,  HapyliaeT  MOCIEAOBATENILHOCTh B HM3JIOKCHUU
MPOTPaMMHOT0 MaTepuana U HUCHBITHIBACT 3aTPYIHCHUS B BBIMOIHECHUU
MPaKTUYECKUX 3aJaHUM.

«Heszauteno
(HEYTOBICTBOPUTEITHHO))
HU3KHUHA ypOBEHb

OOyuaromuiicss He 3HaeT 3HAYUTENHHON YacTH MPOTPaMMHOTO MaTepuaa,
JIOITYCKAeT CYIIECTBCHHBIC OIMMOKH, C OOJNIBIINMH 3aTPYAHCHUSIMHU
BBITIOJTHSCT MPAKTHUUCCKUE 3a/IaHNs, 3a/1a4H.

4.2.3. Kpurepum oueHKU TeCTUPOBAHMS

OreHka, ypOBEHb

TToka3aTeaborieHKH

«OTIn4HOY,
BBICOKUH YPOBEHb

He menee 90% 0OajuioB 3a 3a1aHus TECTA.

«Xopo1uio,
MPOJBUHYTHIA YPOBCHb

He menee 75 % 0aiuioB 3a 3a1aHus TeCTa.

«Y TIOBIIETBOPUTEIILHOY,
MOpPOTOBBIN YPOBEHB

He menee 55 % OaiuioB 3amaHust TecTa.

«HeynoBieTBOPUTEITHHO
HU3KHUU YPOBEHb

Menee 55% 0auioB 3a 3a1aHus TECTA.

4.2.4. Kputepuu oieHKM KOHTPOJIbHBIX padoT

OrneHka, ypoBEHb

Onrcanne KpUTEPUEB

«OT1anaHOY, Pa®oTa, BEIMOTHEHHAS MIOJHOCTHIO 0€3 OIIMOOK U HEJOYETOB.
BBICOKUH YPOBEHb
«X0opo1110», PaGoTa, BEITIOSTHEHHAS TIOJTHOCTHIO, HO TIPH HAJTMYHMH B HEll He Oojiee OaHOM

MTOBBIIIICHHBIN YPOBEHB

HErpyOOl OmMOKK M OJHOTO HEJ0UeTa, He 0oJiee ABYX HEAOUYETOB.

«Y IOBIIETBOPUTEIBHOY,
MIOPOTOBBIA YPOBEHD

OO0yyaroImuiics TPaBWIBHO BEHITIONHII HE MeHee 2/3 Bceil paboThl WiH
momycTHa He OoJjiee oJHOHM rpyOol OMIMOKM M IBYX HEZOYETOB, HE Ooiee
0THOH TpyOOH M OJTHOM HETPyOOH OMIMOKH.

«HeynoBneTBOPUTEILHO
HU3KHUI ypOBEHB

O0yJaroIIuiics MPaBUIbHO BBIMOJIHEHO MeHee 2/3 Bcel paboThI.

4.2.5.Kputepun oieHKH YCTHOT0 ONpoca

OrneHka, ypoBeHb

Onucanue KpUTEpUEB

«OTInaHOY,
BBICOKHI YPOBEHB

BrictaBisiercsi, ecnu oOydaromuiics MOCIEA0BaTENIbHO, YETKO, CBS3HO,
000CHOBaHHO ¥ 0€30IMO0YHO M3JIaraeT YIeOHBI MaTepHall; JacT OTBET B
JIOTUYECKOM  IOCJIENOBAaTEIbHOCTH C  KCIOJIb30BAaHHEM  IPUHATOH
TEPMUHOJIOTHY; TIOKa3bIBa€T MOHUMAaHUE CYIIHOCTH PaccMaTpPUBAaEMBIX
MOHATUH, SABJICHUM U 3aKOHOMEPHOCTEH, TEOpHil, B3aHMOCBS3EH; yMeEeT
BBIJICJIATh TJIABHOE, CaMOCTOSTENIbHO HOATBEP)KIATh OTBET KOHKPETHBIMU
npuMmepamu, (akTamMH; CaMOCTOSTEIbHO aHANM3UpyeT W 00o0maer
TEOPETUUECKUI MaTepuall; CBOOOJHO YCTaHABIMBAET MEXKIPEIMETHbIC (Ha
OCHOBE paHee INPHOOPETEHHbIX 3HAHMUN) U BHYTPUIPEAMETHBIE CBS3H;
YBEPEHHO U 0€30IIMO0YHO NPUMEHSET IOJIYy4YEHHBIC 3HAHUS B PEIICHUU
HOBBIX, paHee HE BCTPEYABLIMXCS 3a/a4; palHOHAJIbHO HCIOIB3YET
CIpaBOYHbIE MaTepHuaibl, Y4YeOHHK, MJOIOJHUTEIBHYIO JIUTEPATYpY,
IPUMEHSET YNOPSAOYEHHYIO CHUCTEMY YCJIOBHBIX 0003HaueHMH IIpu
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BEJICHUM 3alHCEH, COMPOBOXKIAIOIIUX OTBET, JIOMYCKaeT B OTBETE
HEJ0YEThl, KOTOPHIE JIETKO MCIPABIISIET 1O TPEOOBAHUIO MPEIO/IaBaATEs.

«Xopomoy,
HIOBBIIICHHBIH yPOBEHb

BeicTaBisiercsi, ecnu  oOyYaroOIUiics TIOKa3biBaeT 3HAHWE BCETO
W3YYEHHOTO Y4eOHOTO MaTepuana; JaeT B OCHOBHOM NPABWIIBHEIN OTBET;
yaeOHBIE ~ MaTepwaJl  HM3JIaraéT B OOOCHOBAaHHOW  JIOTHYECKOM
MOCJIeIOBATEILHOCTH, TIPH 3TOM JIOMTYyCKAET OJIHY HErpyOyto OIMOKY WITH
He 0ojiee NIByX HEAOYECTOB B HCIOJH30BAHUM TEPMUHOJIOTHH Y4eOHOTO
peaMeTa, KOTOPhIe MOXKET MCIPaBUTh CAMOCTOSTEBHO; aHATU3UPYET H
000011aeT TEOPETHUECKH MaTepHai, COONIOAAcT OCHOBHBIC IIpaBHIIA
KYJITYPBl YCTHOW peuu; MPUMEHSET YIOPSIJOUYCHHYIO CUCTEMY YCIOBHBIX
0003HaYCHNH TPU BEJICHUU 3aITUCEH, COTPOBOXKIAIOIINX OTBET.

«Y IOBJIIETBOPUTEIHHOY
MOPOTOBBIA YPOBEHD

BricTaBmnsiercs, ecnu 00ydaronuiics: JEMOHCTPUPYET YCBOGHHE OCHOBHOTO
collep’kaHusl yueOHOro Marepuaia, IMeeT MPOOeIbl, He MPEeMsATCTBYIONNE
JABHEUIIIEMY YCBOSHHUIO YYeOHOrO Marepuaja; MPUMEHSET TOMyYCHHBIS
3HaHWS TPU OTBETC HA BOIPOC, AHAIW3E MPEAIOKCHHBIX CHUTYaIWid I10
00pa3iy; AOIycKaeT OIMMMWOKYA B MCIOJIB30BAHUH TEPMHHOJOTUH y4eOHOTO
npeMeTa; TMOKa3bIBaeT HEJAOCTATOYHYIO C(HOPMHPOBAHHOCTH OTACIHHBIX
3HAHUW ¥ YyMEHUH; BBIBOABI M OO0OOIICHUS apryMeHTHpPYeT clado,
JIOTyCKaeT B HHUX OINWOKW; 3aTPyAHSCTCS TPH aHAIM3E M O0O0OOICHUH
y4eOHOTr0 MaTepHalia; 1aeT HeMoJHbIe OTBETHI Ha BOMPOCHI MPEToAaBaTems
WIH BOCIIPOHM3BOJIUT COJCPKAHUE paHEe MPOUYUTAHHOIO YYEOHOTO TEKCTa,
c1ab0 CBS3aHHOTO C 3aJIaHHBIM BOIIPOCOM; HCIIOJIb3YET HEYIOPSIOUYCHHYIO
CUCTEMY YCIIOBHBIX 0003HaueHNH npu BEJICHUU 3aIumce,
COIPOBOX/IAIOIIUX OTBET.

«HeynoBneTBOPUTENBLHOY,
HU3KHUU YPOBEHb

BricTaBnsiercs, eciii 00ydYaromuiics: HE PAaCKPbLUI OCHOBHOE COJIEPIKaHUE
y4eOHOro MaTepuana B IpeaeiiaXx IIOCTaBJICHHBIX BOIIPOCOB, HE yMeET
MPUMEHATh MMEIOIIUECS 3HAHUSA K PEIICHUI0 KOHKPETHBIX BOIPOCOB U
3ama4 1o o0pasily; JOIMyCKaeT B OTBETe 0Oojee ABYX TIpyOBIX OIIUOOK,
KOTOpPBIC HE MOXET HWCHPaBUTh JaXE NPU TOMOIIUA OOYYAIOIIUXCS U
IIPeroaaBaTesis.

4.3. OueHoYHbIE CPEACTBA JJIS NPOBEACHUS TEKYIIEero KOHTPOJISl yCIIeBAeMOCTH

TecToBEIC 3a1aHUA

1.D1eMeHTOM MHOKECTBA HaTypaJIbHBIX YUCCII ABJIACTCA. ..

() N7
(?) 0
(1173
(?) -2

2. Yucno 2,1 npuHaIeUT MHOXKECTBY. ..
MNB=(hbez, —2<b<3}
(MNA4={alaeN, 1<a<10}

()C={c|cER, —-3<c<26}

(ND={d|decQ, d<2}

3.JlaHbl KOMILJICKCHBIC YHCIa Z

H-5-10i
(?) -5-2i
M-1-8i
M11 - 2i

=1-2i, z,=4+2i,Toraa 321—222 paBHoO...

1 2

1

4 Brraucnure: —15-812—19.
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IIpaBuiabHbIH oTBeET: — 64
3

5. Beruucnure: 255 -0,25.
IIpaBuabHbIi oTBeT: 124,75

6. Beruucnure: log, 0,04 +2log, 5.

IpaBuiabHblii oTBeT:(

7. HNana QyHKUMSA y = In( x> — 5x + 6) + 3. Torna ee 0o0OIACTBIO 3HAYCHUH ABIAETCSA
MHOKECTRO. ..

(P)[-5;+00)

(7)(—0;2) U (3;40)

(?)(\/Z + 5;+00 )

(D[3;+0)

8.Berunciaure  16%7°%!°
(H10

(7)4

(7)0.,5

(7)2

9. Pemure ypaBHenue log,(2x-1)=-3
IIpaBuiabHbIi 0TBeT:9/16

10. Pemure ypaBuenne 27 = —

81
IIpaBuiabHbIi oTBET:7/3
Llog 34
11. Berunciure 3?2
IIpaBuJjbHbBII OTBET:2
12. PemuTe HepaBeHcTBO 87 > l

IIpaBuabHbIH oTBET: X > —1

13. Pemute HepaBeHCTBO  logy(7 - x) <3
IIpaBuabHBIH 0TBET: X> —57,x< 7

14. Pewnre ypauenne 7% 2 —147°=5
IIpaBuabHBIH OTBeT: -1
x* -1

15. Jlna npoOHO-paninoHaIbHON GYyHKIIUN x4 2x TOUYKOM pa3phiBa SIBIAETCA. ..
(7)x=2
(M)x=1
(Hx=0
(M)x=3
8113

Limg
16.3nauenue npegena X U 4x paBHO. ..
Mo
(M1/4
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(M1
(1)3/4

17. Haiitu yrioBoi ko3(HUUMEHT KacaTeIbHOM K KpUBOH y=x2-4 B TO4YKe, abcuucca
KOTOpOU paBHA 2

(H4

(M)12

(7)8

()0

18. 3akoH IBWIKEHUS MaTEPUAIBHOM TOYKU HMEET BH/]I , tme S(t) —
KOOpJIMHATA TOYKM B MOMEHT BpeMmeHH t. Torma yckopeHHe TOYKM B MOMEHT BpemeHu t = 1
paBHo...

Mo

(H8

(M5

(M3

S =t +1> +t

19. B xakoli MOMEHT BpeMEHHU CKOpPOCTb TOYKM, JBHXKYLICHCA II0 3aKOHY
S(t)=t> —4t+5 pasna 07

(1)2

(7)1
(7)8
()0

20. 3anosnHuTe nponycku: Ecau nocnenoBaTenbHOCTS ....., TO OHA......
(? )MOHOTOHHA; CXOAUTCS

(?) cxoauTcs; orpaHUYeHA

(')MOHOTOHHA M OTpaHUYEHA; CXOAUTCS

(?) orpannuena; CXOAUTCS

21. IlocnenoBaTenbHOCTh 3aJaHa PEKYPPEHTHBIM COOTHOLIEHHEM d,,, =d,-d, ;;
a, =-2,a, =1.Torna 4eTBepTHIA YJIEH 3TOM MOCIEAOBATENLHOCTH (3 PABEH. ..
()5
-2
(?)2
(?) 6
6—x—2x2

22 Haiitu npegen lim —————
x——2 3x2+11x+10

IIpaBuibHBI OTBET: -7

. ] 6—x—2x>2
23. Haiitu ipepen lim —————
x—00 3Xx2+11x+10

IIpaBuabHbIH OTBET: -2/3

24. HaiiuTe 3HaUueHUE IPOM3BOJHON QyHKIIMH Yy =€ B TOYKe Xo = 0
IIpaBuabHblii oTBeT: 1

25.BbluncanTe 3HaYeHUE NPOU3BOAHON QyHKIMKM y = sinx —2x B Touke xo = 0.
IIpaBuabHbIH oTBeT:-1
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26. B crage 50 kopoB. M3 Hux 15 kopoB 1-it mopoasl, octajibHbIe — 2-i mopoasl. Halinurte
BEPOSITHOCTH TOT'0, YTO CIy4allHO BHIOpAaHHAS HAa CTaJla KOPOBA OKAXETCs 2-U MOPOIBI.

()04
(7)0,5
(7)0,6
(10,7
(7)52
27. YcTaHOBUTE COOTBETCTBUE MEXKAY PYHKUMSAMHU U XapaKTEPUCTUKAMHU TUX (PYHKIMII.
DYyHKIUH XapaKTepUuCTHKH
A. y=2x—-3 1. dyHkuMs Bo3pacTaromas
B. y=x"—x+2 2. @yHK1us yobIBaroIas
B. y=4x—x" 3. OyHKIMS UMEeT TOUKY MUHUMYMa
I'. y=5-3x 4. @yHKIUSA UMEET TOUKY MaKCUMyMa

IIpaBuabHbIii oTBeT: A-1, b-3, B4, I'-2

28. YCcTaHOBUTE COOTBETCTBUE MEXKAY (PYHKUMSIMH U XapaKTEPUCTHKAMU ITHX (YHKIIHMA
Ha oTpeske [2; 7].

DYyHKIUHA XapaKTepuCTHKH
A. y=15-T7x 1. dyHkums Bo3pactaeT Ha oTpe3ke [2; 7]
B. y=—x"+6x—10 2. @yHK1us yObIBaeT Ha oTpeske [2; 7]
B. y=x2—5x+7 3. OyHKIUS TPUHUMAET OTPULIATEIHLHOE
3HAYE€HHE B KAXKJAO0U TOUKE oTpeska [2; 7]
I'. y=12x-25 4. ®yHKIMS TPUHUMAET MOJIOKUTEIHHOE
3HAYEHHE B KAXKJIOU TOUKE oTpeska [2; 7]

IIpaBuiabHblil oTBeT: A-2, b-3, B4, I'-1

29. YcTaHoBUTE NOCIIEI0BATEIBHOCTh MAcC BEJIMYUH 110 BO3PACTAaHUIO
1. Macca ¢pyr6oapHOTO Msua

2. Macca n0oxaeBoy Karuin

3. Macca B3pocioro 6eremMora

4. Macca cTupaJibHOM MallliHbI

IIpaBuabHbIi oTBeT: 2,1,4,3

30. YcTaHoBuTE NOCIE0BATEIHHOCTD IUIONIA/ICH BEIMYMH 110 BO3PACTAHUIO
1. Itomans 6aaKoHa B XKUIIOM JOME

2. [1nomanp Tapenku

3. [Inomane Jlamoxckoro o3zepa

4. IInowmaab OAHON CTOPOHBI MOHETHI

IIpaBuiabHbIii oTBeT: 4,2,1,3

YcTHbIH onipoc

1. Uro Takoe 0ObIKHOBEHHAs IpoOb? 3anuch 0OBIKHOBEHHOM 1poOu. OCHOBHOE CBOMCTBO
npo6u. IIpuBectu npumepsl.

2. CnoxeHue u JielneHne 0ObIKHOBEHHBIX po0el ¢ pa3HbIMU 3HaMeHarensmu. [lpusectu
IPUMEDPBI.

3. YMHOXeHuEe M BBIYUTAHHE OOBIKHOBEHHBIX ApOOEH € pa3sHbIMU 3HAMEHATEISIMH.
ITpuBecT npuMepsl.

4. Yro Ttakoe aecstuuHas ApoOb? 3anuch AecATHUHOM 1pobu. [IpuBecTu npumepsl.

5. CnoxeHue U JeneHue AecaTUUHbIX Apooeil. [IpuBectu nmpumeps!.
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6. YMHOXEHUE U BBIYMTAHUE JAECITUUHBIX ApoOei. [IpuBectu npuMepsl.
7. Uto Takoe anredpandeckas ApoOb. [IpuBecTu npumepsl.

8. OcHOBHOE CcBOMCTBO anredOpandeckoi Apodu. Ilpusectu nmpumepsl.

9. CnoxeHue u genenue anreopanyeckux apoodeil. [lpusectu npumepsl.

10
11

. Beruntanue u ymHoxxenue anreOpandeckux apooeit. [IpuBectu mpumepsi.
. UTo Takoe cTeneHb ¢ HaTypalbHbIM IOKa3aTesneM? CTeneHb MOJ0KUTEIbHOIO YHCIIa

¢ M00bIM IOKa3zarelieM. CTEICHb OTPpULATCIIBHOI0 4HCjJa C YCTHBIM IIOKA3aTCIICM. CrerncHb
OTPHULATCIIBHOTO YKUCJIa C HCYCTHBIM ITOKA3aTCIICM. HpI/IBCCTI/I IMPUMCPHLI.

12
13

. CBolicTBa CTENEHH ¢ LIeNIbIM NoKa3aTeneM. [IpuBectu npumMepsl.
. UYro rtakoe ypaBHeHue? KopHu ypaBHeHus? UYTO 3HAUMT pEMINTh YypaBHEHUE?

IIpuBectu npumMepsl.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

AnroputM peuienus ypasuenuil. [Ipuectu npumepsl.

AnroputM pelieHust ApodHoro ypaBHeHus. [IpuBectu npuMepsl.

KBanpatuslii kKopeHb. ApudmeTnueckuil KBapaTHbIi KopeHb. [IpuBectu mpuMepsl.
CaoiicTBa apudMeTnyeckoro KBaapaTHoro kopHs. Ilpusectu npuMepsl.
YpaBHeHHe X~ = a 1 ero KOpHA. [IpHBECTH IPHMEpBL.

CaoiicTBa KBagpaTHbIX KOpHEH. [IpuBectu nmpumep.

Ky6uueckuii kopens. [IpuBecT npumepsl.

JaiiTe onpesenenue YucaoBol PyHKIUU.

UYro Takoe aprymeHT GpyHKUnn?

Urto Ha3biBaeTcs 001acThIO onpeneneHus pyHkiuu?

Yro Takoe 061acTh 3HaUeHUS QYHKIIUN?

UYro HazpiBaeTcs rpaduxom GpyHkunn?

Kakue npeoOpazoBanus rpagukoB ¢pyHkIuil Bbl 3HaeTe? [lepeunciure.

HaiiTe onpenenenue 4€THON (HyHKIIMH.

Kakas ¢pyHkius Ha3piBaeTcss HEUETHOM?

HazoBure ocobeHHOCTh rpaduka 4ETHON QPyHKIMH.

KakoBa oco6eHHOCTh Tpaduika Heu€THOM GyHKIIUN?

Kakas ¢pyHkuus Ha3pIBaeTCs IEPUOAUYECKOM?

Kakas ¢pyHkius Ha3pIBaeTCsl Bo3pacraroiieil Ha MHOXecTBe P?

Kakas ¢pyHkuus Ha3bpiBaeTcs yObIBarolieil Ha MHOXkecTBe P?

Kakas Touka Ha3pIBaeTcs TOUKOW MUHUMYMa (QyHKIHUN?

Kakas Touka Ha3pIBaeTCs TOUKOW MakcUMyMa (yHKIIMH?

Kak Ha3pIBaroTCsi TOYKM max 1 min?

Cdopmynupyiite onpenenenue torapudma, OCHOBHBIE CBOMCTBA JTorapupMoOB.
Uro Takoe paauaHHas mepa yria?

CdopmynupyiiTe OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

Pemenne npocremux TpUrOHOMETPUYECKUN YpaBHEHH.

Maiite onpenenenue Mpous3BOJHON (QyHKUMH, cHOPMYIUPYHTE OCHOBHBIE MpaBUia

nuddepeHIpoBaHHUS.

42
43
44
45
46
47
48
49
50

4

. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIUY.

. ChopmynupoBaTh cBOiicTBa napaienenunena

. Hatp onpenenenue rerpasapa. Ha3saTe ero ajnemMeHTsl

. Matb onpenenenue napauuienenunena. Hazpare ero 3eMeHTsl

. UTo Ha3bIBaeTCS KOHIIEHTpPAIIMEH BellecTBa B pacTBope (cruiase)?

. Kak u3mepsiercs KOHLIEHTpALKs U 4TO BIMSET HA U3MEHEHUE €€ BEJITUYHUHBI?

. UeM oTinyaercs KpeaAUT OT BKiIajga?

. HazoBuTEe OCHOBHBIE COCTABIAIOLIME 3a7a4U HA pacyeT Kpeaura?

. UTo Takoe ClI0KHbIE MPOLIEHTHI, U YEM OHU OTJIMYAIOTCA OT MPOCTHIX IPOLEHTOB?

4. OnleHOYHBIE CPeICTBA IJIsl MPOBEACHUS MPOMEKYTOYHON aTTeCTAllUU
Bonpocs! nis nudg¢epeHInpOBAHHOIO 3a4eTa
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1. Ilenble ¥ panMOHATIBHBIEC YUCIIA.

2. JleicTBUTEIbHBIC YUCIIA.

3. [IpubnmxeHHbIe BHIYUCIICHUS.

4. KomImuiekcHbIE ynca.

5. Apudmernueckue onepanuu HaJl KOMIUIEKCHBIMHU YHCIaMH.

6. OG6macte ompenesleHHus U MHOXECTBO 3Ha4YeHHH; Tpapuk (QyHKUHUH, MTOCTPOCHHUE
rpadukoB pYHKLIMH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

7. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh (PYHKITUH.

8. ObnacTb onpenenaeHust U 00JacTh 3HaUEHUH 00paTHON QYHKIUH.

9. I'paduk oOpaTtHOH (HyHKIIHH.

10. Kopensb n-oii cremneHu.

11. KopHu HaTypaJibHOM CTENEHHU U3 YKCIia U UX CBOMCTRBA.

12. IIpeoOpa3zoBaHue UppALIMOHAIBHBIX BBIPAKEHUI.

13. Crenenu ¢ paunoHalIbHBIMM [10KAa3aTEIsIMU, UX CBOMCTBA.

14. IlpeoOpa3zoBaHuE CTENIEHHBIX BBIPAXEHUM, NCIOJIB3Ysl CBOMCTBA CTENEHEN.

15. Crenenu ¢ 1elCTBUTENbHBIMU [TOKA3ATENSIMU, UXCBOMCTBA.

16. Jlorapudpm. OcHOBHOE JTOrapu(pMUUECKOE TOKIECTBO.

17. JlecaiTU4HbBIE U HaTypajbHbIE JOrapu(MBI.

18. IlpaBuna neiicTBuil ¢ Jorapupmamu.

19. Onpenenenue noka3aTelbHON (QYHKIINH, €€ CBOWCTBA U TpaduK.

20. Onpenenennus norapuMuuecKoil pyHKIMY, ee CBONCTBA U rpaduK.

21. Pemenue mnpocTeWIINX TIOKa3aTeIbHBIX U JIOrapu(MUYECKUX YpaBHEHUH W
HEPaBEHCTB.

22. OcHOBHBbIE IOHATUS cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTb, IPOCTPAHCTBO.

23. Ilondartus: nepecexaronrecs, napajuleJbHble U CKPEIUBAIOIIUECS IPSIMBIE.

24. llepneHouKydsipHblE W Mapajlie]bHblE NpsMble B mpocTpaHcTBe. lIpu3Haku
NEPIEHIUKYJIIPHOCTH U NapajlieIbHOCTH.

25. TlepneH IUKYIIPHOCTH MPSMOM U IJIOCKOCTH.

26. Yros Mexy NpsSIMbIMH B IPOCTPAHCTBE. YTOJI MEKIY MIOCKOCTSIMHU.

27. BekTopbl U UX KOOPAMHATHI B MPOCTpaHcTBe. CKaIApHOE POU3BEACHUE BEKTOPOB.

Bonpocs! aas 3xk3amMeHa

1. Llenble 1 pauMOHaIbHBIE YUCA.

2. JIeiCTBUTEIbHBIC YHCIIA.

3. [TpubnmxeHHbIe BHIYUCICHUS.

4. KomIuiekcHbIE Ynca.

5. Apudmernueckue onepanuy HaJl KOMIUIEKCHBIMHU YHCIaMH.

6. OGmacTe ompeneseHus U MHOXXKECTBO 3HAYeHMM; Tpapuk (QyHKLMU, HNOCTPOEHHUE
rpadukoB QpyHKIMIA, 3aJaHHBIX PAa3TUYHBIMU CIIOCOOAMHU.

7. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTD (DYHKIIUH.

8. O6mactp onpezeeHus 1 001acTh 3HaYECHUH 00paTHON (YHKIIUH.

9. I'paduk obpaTHON HyHKLIHUU.

10. Kopensb n-oii cTeneHu.

11. KopHu HaTypanbHOM CTENIEHU U3 YKMCIIA U UX CBOMCTBA.

12. IIpeoOpa3zoBaHue UppallMOHANIBHBIX BBIPAKEHUI.

13. Crenenu ¢ pauoOHaIbHBIMH ITOKA3aTEISIMHU, UX CBOMCTBA.

14. IIpeoOpa3oBaHuE CTEIIEHHBIX BBIPAXEHH, HCIOB3Ys CBOMCTBA CTENEHEH.

15. CreneHu ¢ JEHCTBUTCILHBIMU IIOKA3aTEIIIMU, HXCBOMCTBA.

16. Jlorapudm. OcHOBHOE JIoTapU(PMUIECKOE TOKIECTBO.

17. lecaTuuHbIE U HaTypajIbHbIE JOrapU(MBI.

18. IIpaBuna neicTBuii ¢ jorapudmamu.
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19. Onpenenenue noxka3aTelbHON (QYHKIIMH, €€ CBOWCTBA U TpaduK.

20. Omnpenenenus gorapupmMudeckoil pyHkIum, ee cBoiicTBa u rpaduk.

21. Pemenue mnpocTeHIIMX IOKa3aTE€IbHBIX U JIOrapu(MUUYECKUX YpaBHEHUH W
HEPaBEHCTB.

22. OCHOBHBIE MOHATUS CTEpeoMeTpuH. Touka, psimasi, IJI0CKOCTh, IPOCTPAHCTBO.

23. IloHAaTusa: nepecekaronrecs, Napaule]bHble U CKPEIIUBAIOIINECS IPSIMBIE.

24. llepneHaukynaspHble U NapajuielbHble NpsAMble B MpocTpaHcTBe. [lpu3Haku
NEPIEHIUKYJIIPHOCTH U NapajuIeIbHOCTH.

25. IlepnieHAUKYIIPHOCTD MPSIMON U TJIOCKOCTH.

26. Yrois Mex1y NpsMBIMH B IPOCTPAHCTBE. YTOJI MEKIY MIOCKOCTMMU.

27. CnoxeHue U BBIYMTAaHHE BEKTOPOB. Y MHOXEHHME BEKTOpa Ha uucio. KoMmmiaaHnapHele
BEKTODA.

28. Ilpenen nocnenosarensHocTU. [lpenen Gpynkuun.

29. IlonsTHE O MPOU3BOAHON (DYHKIIMH, €€ TCOMETPUUECKUN ¥ (U3HMUECKUI CMBIC]T.

30. [TIpousBogHBIE CYMMBI, pA3HOCTH, TPOU3BEICHHUS, YACTHOTO.

31. IIpon3BoiHbIE OCHOBHBIX IEMEHTAPHBIX (DYHKIIHH.

32. YpaBHEHUE KacaTeIbHOM.

33. Bozpacranue u yobiBaHUE QYHKIMH. DKCTPEMYMbI (PYHKIIUH.

34. Bropas npou3BoaHasi, €€ TeOMETPUIECKUI U (PU3NUECKHUI CMBICII.

35. IIpuMeHeHre TPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMI U IOCTPOEHUIO I'PaUKOB.

36. IIpumepsl UCNIOIB30BAaHUS MPOU3BOJHON NI HAXOXACHUS HAUIYYIIEr0 PELICHUS B
IIPUKJIAIHBIX 3aJa4ax.

37. llepBooOpa3zHas, MpaBUIIO HAXOXKACHHS, OCHOBHOE CBOMCTBO MEPBOOOPA3HOI.

38. HeomnpeneneHHslil ¥ onpeneeHHbIN 1 HHTErpaJl.

39. ®opmyna Hetorona—Jleitbnuna. Beruncienue nuTerpaios.

40. IIpuMeHeHHE ONpeNeIEHHOr0 UHTErpaja sl HaX 0K I€HUs II0UIad KPUBOJINHENHOM
Tparneuuy.

41. PaBHOCWJIBHOCTH YPaBHEHUH.

42. OcHOBHbIE NpPUEMBl pELICHUs] ypaBHEHHUH (pa3ilo’K€HHWE HAa MHOXXMTEIH, BBEICHHE
HOBBIX HEM3BECTHBIX, [10ICTAHOBKA, TpauuecKuii MeTox).

43. Cucremsbl ypaBHEHUN. PaBHOCUIIBHOCTD CUCTEM YPaBHEHMH.

44. PaBHOCUJILHOCTb HepaBeHCTB. O0JIaCTh TOMYCTUMBIX 3HAUE€HUH HEPABEHCTB.

45. OCHOBHBbIE PUEMBI PEILIECHUS HEPABEHCTB.

46. 3agaun Ha IOJCYET YMCIIA Pa3MEILEHUH, IEPECTAHOBOK, COUETaHH.

47. CoObITHE, BEPOSITHOCTh COOBITHUS, CII0O)KEHUE U YMHOXKEHUE BeposTHOCTeH. [TonsTue
0 HE3aBUCUMOCTH COOBITUH.

48. IlpencraBnenue AaHHbIX (TaOaMLbl, gUarpamMmbl, rpaduxu), BbIOOpKa, cpeaHee
apupmMeTHueckoe, MeauaHa, Mmoja psja. [lonsatue o 3agauax MaTeMaTH4eCKON CTaTUCTUKU

49. B3auMHO€E pacnoioKEeHNE IPSIMBIX U MIJIOCKOCTEHN B IPOCTPAHCTBE.

50. [Tpusma. [lpsmas u HaknoHHas npusMma. [IpaBunbHas nmpusma.

51. Iapannenenunen. Kyo6.

52. [lupamupa. [lpaBuiibHas nupamMuga. Y cedeHHas nupamuaa. Terpasp.

53. llunuHap ¥ KOHYC. Y CEYEHHBIN KOHYC.

54. lap u cdepa, UX CEYCHUSI.
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Ipunoxenue 1

JIncer nepuoanvecKux NpoBepoK padoyeil MporpaMmbl
U MH(opMaLusi 0 BHECEHHBIX H3MEHECHHAX

JlomKHOCTHOE JTHIIO,
MIPOBO/IUBIIIEE
nposepky: ©.1.0.,
TOJKHOCTh

Hara

[ToTpebHOCTH
B KOPPEKTHPOBKE
yKa3aHueM
COOTBETCTBYIOIINX
paznenoB paboueit
IPOTPAMMBEI

Nupopmariys 0 BHECEHHBIX
U3MEHEHMSX

33



		2025-12-15T15:53:31+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




