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1. MACIIOPT ITPOI'PAMMBbI
YUYEBHOM JUCIHATIINHBI
C00.02.01 MATEMATHKA

1.1. O6a1acTh NpUMEeHEeHUS TPOTrPAMMBI

Pab6ouas nporpamma yueOHoi aucuuminabl CO0.02.01«MaTteMaTrkay sBiseTcs 4acTbio
[POrpaMMBI TTOATOTOBKY CIIEIMAINCTOB CPEJHETO 3B€HA M pa3paboTaHa Ha OCHOBE TPeOOBAHHH
OI'OC cpennero obmiero 00pa3oBaHUS, NPEABABIAEMBIX K CTPYKTYpE, COAEPKAHUIO U
pe3ynbTaTaM OCBOCHHS YYeOHOH AMCUUIUIMHBI M B COOTBETCTBHHM C PEKOMEHAAIMSAMHU IO
OpraHW3alld  IIONYYCHUS CcpexHero oOmero oOpa3oBaHHMsS B  IpeleiaX  OCBOCHHUS
00pa30BaTeIbHBIX MPOTPAMM CPEAHEr0 NPOEeCCHOHAIBHOTO 00pa30BaHMs Ha 0a3e OCHOBHOTIO
obmiero o0pa3oBaHus ¢ y4eToM TpeOoBaHU (enepaabHBIX FOCYyJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIAPTOB W MOTyd4aeMoOil MPOGECCHH MIH CHCHHAIBHOCTH CPETHEro MpodecCHOHATBHOIO

1.2. MecTo IHCHHUILTHHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTeIbHOi MPOrpaMMBbl

Juctmmmaa C0OO0.02.01  Maremarnka OTHOCHTCS K OOsI3aT€IBHOH  4yacTh
O111e00pa30BaTENBFHOTO UKIIA M U3Y4aeTcs KaK MpoQibHAs JUCHHUILIHHA.

1.3. Iean u 3aJa4y¥ JUCUUILUIMHBI - TPeOOBaHMsl K pe3yJbTaTaM OCBOCHHUS
HCIUILTHHBI

Peammzanuss mporpammel  auctuiuimael - COO0.02.01  Maremaruka mpezronaraet
JIOCTHIKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U TMPEIMETHBIX PE3yJIbTaTOB.

K nMYHOCTHBIM pe3yibTaTaM OTHOCSTCS:

'c‘ - ¢(OPMHUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKe KaK YHHUBEPCAILHOM SI3bIKE HAYKH,
£PEZICTBE MOAEINPOBAHNS SIBICHHUH U MPOLECCOB, HAESX U METOJIaX MATEMATHKH;
M - IOHUMAaHNe 3HAYUMOCTH MaTEeMaTHUKH JIJIsl HAy9HO-TEXHUYECKOTO IPOrpecca;
o - c(opMHPOBAHHOCTh OTHOILICHHS K MaTeMaTHKEe KakK K YacTH OOIIeYeroBeYeCKOn
KyJIBTYpPbI 4€pe3 3HAaKOMCTBO C MCTOPUEH Pa3BUTHS MAaTEMaTHKHU, SBOJIOLMEH MaTEMaTHUYECKUX

eit;
A - pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  NPOCTPAHCTBEHHOTO  BOOOpaXKeHUs,
AYITOPHTMHUYECKOH KyJIbTYPbI, KPHTHYHOCTH MBILUICHHS HA yPOBHE, HEOOX0AMMOM Juts Oyaymiei
gpoq)ecchOHanLHoﬁ NeITeNbHOCTH, JJIs POAOJDKEHHsT 00pa30BaHUs M CaMO0Opa30BaHus;

- OBJIa[ICHUE MAaTEMATHYECKUMH 3HAHUSIMU U YMEHHUSIMHU, HEOOXOJUMBIMHU B [TOBCETHEBHOM
JM3HHM, JUIL OCBOEHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JMCHMIUIMH W JIMCLHUIUIMH
gpod}eccnomﬂbﬂoro LUKIa, JUId [OJy4YeHUs oOpa3oBaHMsi B 0O0nacTsx, He TpeOyIoImuX
}@‘HyGHCHHOﬁ MaTeMaTHYECKOH IMOATOTOBKH;

e - TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha
JPOTSLKCHUH BCEH JKU3HM; CO3HATEIBHOC OTHOLICHME K HEIPEPHIBHOMY 00pa3oBaHUI0 Kak
¥cn03m0 YCIEIHOH NpodecCHOHATbHON U 00IECTBEHHON eI TENbHOCTH;

- TOTOBHOCTH H CIOCOOHOCTH K CaMOCTOSITEJIBHOW TBOPYECKOM U OTBETCTBEHHOM
HeHTeHBHOCTI/I

- TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYyIHHYECTBY CO CBEPCTHHKAMH B
86p3.30BaTCJILHOI/I OOILIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIEA0BATENbCKON, IIPOSKTHOW U JIPYTUX
BUZAX NeATENBHOCTH;

- OTHOILIIEHHE K MPOPECCHOHATIBHOM AESTEIBHOCTH KaK BO3MOKHOCTH y4acTHs B PELICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIEHAIINOHAIBHBIX ITPOOTEM.

K meranpenqMeTHbIM pe3ysibTaTaM OTHOCSTCS:
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- YMEHHE CaMOCTOSITENIFHO OIPENENATh ILETH MICSITEIbHOCTH M COCTaBIATH IUIAHBI
JIESITENIbHOCTH;  CaMOCTOSITENIbHO ~ OCYIIECTBISATh, KOHTPOJIMPOBATH W  KOPPEKTHPOBAThH
JIeSITeNIbHOCTh; UCIOIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUIs JOCTHKEHHSI TOCTaBJIEHHBIX LieNIel U
peanu3aniy IIaHOB JesTebHOCTH; BEIOUPATh YCHEIIHbIE CTPATErMH B Pa3JIMUHBIX CUTYaIHAX;

- YMEHHE MpOIYKTHBHO OOIIAThCS M B3aMMOJEHCTBOBAaTH B MpOIlECCE COBMECTHOM
JIESATEIbHOCTH, YUUTHIBATH MO3UIIUK APYTUX YIYACTHUKOB JCATEILHOCTH, 3P PEKTHBHO pa3peniath
KOH(QJIUKTHI;

- BJAJCHUE HABBIKAMU I[103HABATENILHOM, Y4YeOHO-HMCCIEOBATEIbCKOH M HPOEKTHOM
JIeITENIbHOCTH, HAaBBIKAMM  paspelleHust MpoOjeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPaKTHYECKUX 3a]ad, TPUMEHECHHUIO Pa3IMIHBIX
METOJIOB TTO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENBHOI HH(OPMAaIOHHO-NIO3HABATEIBHOM
JIeITeNIbHOCTH, BKJIIOYAasi YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(OPMAIHH,
KPUTUYECKH OLIGHUBATh W HWHTEPHPETUPOBATh HMH(POPMALMIO, HOIYYAaEMYI0 M3 Pa3IUYHBIX
HCTOYHHKOB;

- BJIQZICHUE S3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTUMHO W TOYHO H3JIaraTh CBOIO
TOYKY 3pPEHUS, UCIIOJIB30BATh a/IEKBATHBIE SI3bIKOBHIE CPEICTBA;

- BJIaJICHUE HaBBIKAMM [103HABATENbHOW pedIeKCHH Kak OCO3HaHMs COBEpLIaeMbIX
JIEHCTBUN ¥ MBICIUTENBHBIX IPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUM, IPAHUILl CBOETO 3HAHHS U
HE3HaHWs, HOBBIX NTO3HABATENBFHBIX 3a/1a4 U CPEJICTB /IS UX JIOCTHKCHHS;

- LEJNCYCTPEMJICHHOCTh B IIOMCKAaX W TNPHHATHH pEIICHHH, COO0OPa3sUTEIbHOCTh U
WHTYHMLUSI, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUI; CHOCOOHOCTh BOCIPHHUMATH
KpacoTy U rapMOHHIO MHpa.

K mpenmerHbIM pe3ysbTaTaM OTHOCSITCS:

- ¢(OPMHUPOBAHHOCTH TPEICTABICHHH O MaTeMaTHKE KaK 4acTH MHPOBOH KyJIbTYpPbI M
MeCTe MaTeMaTUKH B COBPEMEHHOM LIMBUIIU3ALINH, CIIOCO0AX OMUCAHUS SIBICHUH PEaIbHOTO MHpa
Ha MaTEMaTUYECKOM SI3BIKE;

- c(OPMUPOBAHHOCTH TNPECTABICHUH O MAaTEMAaTHUECKUX MOHATUSAX KaK BaKHEHIIUX
MaTeMaTHIEeCKUX MOJIEIISIX, TIO3BOJIIONINX OMHUCHIBATh M U3y4YaTh Pa3HbBIC MPOIECCH U SIBICHUS;
ITOHWMaHHNE BO3MOKHOCTH aKCHOMAaTHYECKOTO IMTOCTPOCHHUSI MAaTEMAaTHIECKIX TEOPHUii;

- BJaJ€HHE METOJaMM JOKa3aTeIbCTB M aJTOPUTMOB pEIIEHHs, YMEHHE UX MPUMEHATb,
MPOBOAUTH JOKA3aTENIbHbIE PACCYKICHUS B XO/I€ PELLICHUS 3aa4;

- BJIAJICHUE CTAaHJAPTHBIMU IIPUEMAaMU PELICHUs PALUOHAJIBbHBIX U UPPALHOHAIbHBIX,
MTOKa3aTeIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKHX YpaBHCHHWH M HEPABEHCTB, MX CHCTEM;
HCTIOJI30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAaMM, B TOM YHCIIE IS TOUCKA ITyTH PEIICHUS 1
WUTIOCTPAIUY PELICHNUS YpPaBHEHUI 1 HEPABEHCTB;

- ¢(OPMHUPOBAHHOCTD MPEACTABICHUH 00 OCHOBHBIX MOHITUSIX MaTEMaTHYECKOTO aHATIM3a
U MX CBOWCTBAax, BJaJCHUE YMEHHMEM XapaKTepU30BaTh MoBeleHue (DYHKLUH, MCIOJIb30BaHUE
MTOJTyYEHHBIX 3HAHWUH JUISl ONMCAaHWS U aHAIM3a PeabHBIX 3aBHCHMOCTE;

- BJIaJIeHHE OCHOBHBIMH IMOHATHSAMH O TUIOCKHX M HPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
(urypax, uX OCHOBHBIX CBOMCTBAX;

- ¢(hOpMHUPOBAaHHOCTh YMEHHMsI paclio3HaBaTh IeOMETpHyYecKkue (Urypbsl Ha yepTexnax,
MOJCISIX U B peajbHOM MHpE; NMPUMEHEHHE H3yYCHHBIX CBOMCTB I'€OMETPHUYECKHX (UTYp U
(hopMyIT IS pelieHrs TeOMETPHUYCCKUX 3a/1a4 U 33724 C TIPAKTUIECKUM COZICPIKaHUEM;

- chOpPMHUPOBAHHOCTh TPEINCTABICHUH O TMPOIEccax U  SBICHUSAX, HMEIOUIUX
BEPOSATHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHPE, OCHOBHBIX
MOHATHAX DJIEMEHTAPHOH TEOPUH BEPOSTHOCTEH; YMEHUN HAaXOIUTh U OLIEHHBATH BEPOSITHOCTU
HACTYIUIEHHsI COOBITHI B MPOCTEHINNX MPAKTHYECKUX CHUTYALHUsIX U OCHOBHBIC XapaKTePUCTUKH
CITy9alHBIX BEJIMYNH;

- BJIa/ICHUE HAaBBIKAMH HCIIOJIb30BAaHMUS FTOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPH PELICHUU
3a7a4.



Copepxanue ydeOHON JUCIHMIUIMHBI pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH
Coziep KaTeIbHBIMY JIMHUAMHU 00y94eHHS MaTeMaTHKe:

- anrebpanyeckasi TMHUS, BKIIOYAOMAs CHCTEMATU3aLHI0 CBEACHUH O YHClIax; H3ydeHHe
HOBBIX M 0000IIEHHE paHee N3YUCHHBIX Onepaluil (BO3BeJCHHE B CTENCHb, N3BICUCHHUE KOPHS,
Jorapu(pMUpOBaHNUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC U 00paTHbIE K HIM); H3y4eHHEe HOBBIX
BUJIOB YNCIIOBBIX BBEIPQKCHHH H (OPMYJ; COBEpPIICHCTBOBAHWE MPAKTHYECKHX HABBIKOB H
BBIYUCIIUTEIBHOI KyJNbTYpHI, PacIIUpEHNe U COBEPLICHCTBOBAHHME AJITeOpandecKoro ammapara,
c(hOpMHUPOBAHHOIO B OCHOBHOH IIKOJIE, U €r0 IPUMEHEHHE K PEUICHHI0 MAaTeMaTHYECKUX H
HPHKIIAIHBIX 3a71a4;

- TeopeTnKo-(YHKIMOHAIBHAS JMHUS, BKIIOYAMOMIas CHCTEMATH3alHIO0 M PacIIMpeHne
CBeIEeHHUH 0 (YHKIHUIX, COBEPIICHCTBOBAHNE IPahMUECKIX YMEHHUI; 3HAKOMCTBO ¢ OCHOBHBIMHU
uAessMH ¥ MeETOJaMH MAaTeMaTHYecKOro aHauu3a B 00beMe, IO3BOJLIONIEM HCCIEI0BATh
dJIeMEHTapHble (YHKIMHM M pelaTh HPOCTeHIlMe reoMeTpuyeckue, (H3UUECKHE H JIpYyrue
HPHKIIAHBIE 33/]a4H;

- NUHUS ypaBHEHWIl M HEpaBeHCTB, OCHOBAHHAs Ha IIOCTPOSHHHM M HCCIICIOBAHUH
MaTeMaTHYECKUX MOJIENIeH, IIepeceKaromascsl ¢ areOpandeckoil U TeOpeTHKO-(QyHKIIHOHATBHON
IUHUAMH M BKIIOYAIOI[As pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKH anreOpandecKux
npeoOpa3zoBaHuii sl pelIeHHs ypaBHEHHUH, HEPABEHCTB U CHCTEM; (POPMUPOBAHUE CIOCOOHOCTH
CTPOUTSH U UCCIIEA0BATh IPOCTEHIIIIE MaTeMaTHYECKUE MOJIEIH TIPU PEIICHHH IPUKIATHBIX 33124,
3a/1a4 U3 CMEKHBIX U CIELHAIBHBIX AUCIHUILINH;

- TeOMeTpHYECcKast TMHHS, BKIIOYAIOIast HalJIAAHBIE IPEICTaBICHHS O IPOCTPAHCTBEHHBIX
(urypax u u3y4eHue UX CBOMCTB, (HOPMHUPOBAHNUE U PA3BUTHE IPOCTPAHCTBEHHOI'O BOOOPaXEHHU S,
pa3BHTHE CIOCOOOB T€OMETPHUYECKUX M3MEPeHUH, KOOPJUHATHOTO M BEKTOPHOTO METOMOB JULS
pelIeHNs] MaTeMaTHYEeCKHUX M NIPUKIAJHbIX 3a1a4;

- CTOXacTHYecKas JIMHHS, OCHOBaHHAs Ha pAa3BUTHH KOMOWHATOPHBIX YMEHHH,
MpeCTaBICHUH O BEPOATHOCTHO-CTATUCTHYECKHUX 3aKOHOMEPHOCTSIX OKPYIXKAIOIIET0 MHUpPa.

1.4. KommereHuuu oOyyawuierocsi, ¢opmMupyemble B pe3yJbTaTe OCBOCHHUS
AHCHMILIHHBI

OK 01. BriOupate cnocoObl pemieHns 3amad NPOoQecCHOHANFHOH JEATENbHOCTH
HIPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Ocy1ecTBsTh MOUCK, aHATIM3 U MHTEPIIPETALMIO HHPOPMALIUHU, HEOOXOUMOH JJIst
BBIIOJTHEHHMS 3a/1a4 IPO(ECCHOHANBHOMN NesTeTbHOCTH;

OK 03. IlnaHupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHATLHOE U JINYHOCTHOE
pasBuUTHE;

OK 05. OcymecTBaaTh yCTHYIO U HNHCHMEHHYI0 KOMMYHUKAIMIO HA IOCYJapCTBEHHOM
s3b1ke Poccuniickoit denepaiuu ¢ yueToM 0COOCHHOCTEH COLMAIBHOTO M KYJIbTYPHOTO KOHTEKCTa;

OK 09. UHcnone3oBaTh HH(POPMAILMOHHBIE TEXHOJOTHH B  MPO(ecCHOHAIBHOM
JIeATEINEHOCTH;

OK 10. IToms3oBathcs Ipo(hecCHOHANBHON MOKyMEHTalMel Ha TOCYAapCTBEHHOM H
HUHOCTPAHHOM SI3BIKAX;

OK 11. Hcnonb3oBaTh 3HaHUST 1O (DUHAHCOBOH TI'PAMOTHOCTH, IJIAHUPOBATH
HPEANPHHIMATENBCKYIO IeSITeIBHOCTD B IPOdecCHOHANBHOMI cdepe.

1.6. KotnyecTBO 4acoB Ha 0CBOEHHE MPOTrPaMMBbI:

MAaKCHMAaJIbHOI yueOHOH Harpy3ku oOyuatommerocst — 340 gacoB, B TOM 4HcIe:
00s13aTeNbHOM ayIMTOPHOIT yueOHO Harpy3ku obyudatomerocs — 302 4aca;
caMoCTOSATeNIbHOM paboThl 00yuaromerocs — 16;

MIPOMEXYTOYHAs aTTECTALHS — 22 JacoB.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILTAHBI
COO.02.01MATEMATHKA
2.1. O0beM yueOHOI JTHCIMILIMHBI M BU/IbI y4eOHOIi padoThl

TpynoemkocTh Oo0bem Cemectp | Cemectp
(yyeOHasi Harpy3Ka ody4aiouierocsi) o0pa3oBaTe/IbHOI 1 2
MPOrpaMMBbl, 4yac.

O6si3aTejbHAsI AyIMTOPHAs y4eOHasi HATPy3Ka: 324 148 128
B TOM 4YHCIIE:
teopernyeckue 3anaTus (JI) 128 60 68
npakrnaeckue 3aaaTus (I13) 158 60 98
CamocrosiTesbHas padoTa obyuaromuxces (CPC) 16 16 -
KoncyasTanuu - - -
dopma MPOMEKyTOUHOH aTTeCTALUH: YK3aMeH B 1- 22 12 10
OM U 2-OM CEMeCTpax
O0uas Tpy/10eMKOCTh 324 148 236




2.2. Temarnyeckuii mian ydyeonoi gucuuminabl COO0.02.01MaremaTuka

Make. KosmmuecTBo yacos
Hudgp yueOHas
u Ne Harpy3kKa C
Ne n/m HaumenoBanue TeM AMOCTOATENL B
JAHATH Ha Teopernueck | IlpakTHyeckue s patora
He 3aHATHSA 3aHSATHS
a1 CTyAeHTa, o0yyarommxcs
yac.
1 cemecTp
Paznen 1. lloBTOpeHue Kypca MAaTeMaTUKH OCHOBHOI LIKOJIBI

1 JI1 [enp 1 3314l MaTEMATUKY TP OCBOCHUH CIICITHAIBHOCTH 2 2
2 1 Uucna 1 BeIYMCIeHUs. BoipaxeHus u npeoOpa3oBaHusl. 2 2

IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lEPKAHME
3 112 I'eomeTpus Ha TIOCKOCTH 2 2
4 m [Ipouentueie Beruucienus. [IpocTeie nponeHTsl, pa3Hbie 2 2

cnoco0bl UX BeraucieHust. CII0)KHBIE TPOLEHTHI.

14

5 YpaBHEHUS U HEPABEHCTBA. 2 2
6 J12 CucTeMsl ypaBHEHUH U HEPABEHCTB 2 2
7 5 Crioco0bl pelieHHsi CHCTEM JIMHEHHBIX ypaBHEHWH. [loHsTHS: 2 2

Matpuua 2x2 u 3x3, onpeeanTenb MaTPUIIbL.

Konrpoabnas padora Nel
8 116 L 2 2

BxoaHoii peiiTHHT

Paznen 2 IlpsiMble U JI0CKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETPHU. PacroiokeHne MPSIMBIX H
9 YE IUTOCKOCTEH. 2 2
10 J14 [MTapaenbHOCT NPAMBIX, IPSIMOM U MIOCKOCTH, MIOCKOCTEH. 2 2
1 7 ITapaienbHOCTh NPSIMBIX, HPSAMOIl M IJIOCKOCTH, ILUIOCKOCTEH. 2 9

TeTpaaL[p U €ro OJICMCHTHI. Hapannenennne;[ U €ro DJICMCHTHI.




CBoificTBa  NPOTHBOIMOJOXHBIX TpaHed W  JUAroHaNeu
napasuienenunena. [loctpoenue ceuennit. Pemenue 3amay.

12

JI5

[lepnieHMKYIAPHOCTh  MPSAMBIX, TPAMOW M IJIOCKOCTH,
IUIOCKOCTEH.

13

JI6

Teopema o Tpex nepneHAuKyisapaX. JlokazaTenbcTBo. Yroin
MEXKTy TIPSIMOH U IIIIOCKOCTBIO. YTOT MEXy MIIOCKOCTIMU

14

I18

Pemenne 3amau  Ha  NpPUMEHEHHE TEOpeMbl O  Tpex
MEepIEeHANKYIApax. YTrold Mexay MpsSMOH M IUIOCKOCTBIO. YTOI
MEX]Y MIOCKOCTIMU.

“pO(l)eCCHOHaJILHO OPHUECHTHPOBAHHOC COACPKAHUE

15

19

HapaJ'IJ'ICJ'IBHBIC, NEPHNCHANKYIIAPHBIC, CKpCIIMBAIOIINCCH
IpsAMBIC. Pacrionoxenue MPsSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.
HCpHeHI[I/IKyJ'IﬂpHOCTL U MapaJuICJIbHOCTD MPAMBIX U IJIOCKOCTEH.
CerH_II/IBa}OI_[II/IeCSI MPsAMBIC.

16

110

Koutpoabnas padora Ne2
IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE,

2

Pa3znes 3. KoopauHaThl 1

BEKTOPbI

17

J7

HeKapTOBBI KOOpANHATHI B IPOCTPAHCTBE. HpOCTefIH.IPIC 3aJa4u B
KOOpAWHaTax. Paccrosinue MCKAY ABYMsI TOYKAMHU, KOOPJAUHATHI
CCPCAVHBI OTPC3Ka

2

18

mi1

JexapToBBl KOOPAMHATHI B pocTpaHCcTBeE. [IpocTeiimue 3anaun B
KoOpauHaTax. PaccTosiHre MEXIay ABYMsI TOUKaMH, KOOPANHATHI
CepeIMHbI OTPE3Ka

19

JI8

Bexropsr B mpoctpancTBe. Yron mexay Bekropamu. CKalspHOe
IIPOM3BEICHHUE BEKTOPOB

20

112

ClIO)KCHHE W BBIYMTAHHC BEKTOPOB. YMHOXKCHHE BEKTOpa Ha
yucio. Komminanapuble BekTopbl. CKaylsipHOE NPOU3BEICHUE
BEKTOPOB. PasjiokeHHe BEKTOpa IO TPEeM HEKOMIUIAHAPHBIM
BekTopaM. KoopauHaThl BEKTOpa, CKaIsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX, YTOJI MEXIY BEKTOPaMH, YTOJ MEXIY
IPSIMON U IJIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH. YpaBHEHUE
IJIOCKOCTH.




IIpodeccnoHaIbEHO OPHMEHTHPOBAHHOE COACPKAHUE

21

13

IIpakTUKO-OpUEHTUPOBAHHBIE  3aJaud Ha  KOOPAUHATHOH
miockoctu. KoopauHaTHas MI0CKOCTb. BeIuncieHue paccTosHui
Y iomaaen Ha mwiockoctu. KonnyecTBeHHbIE pacyeTsl.

22

14

Koutpoabnas padora Ne3
Pemenue 3a1a4. KoopaMHAThI H BEKTOPBHI.

2

Paznes 4. OcHoBbI TpUuroHoMerpuu. Tpuro

HOMETpHYec

KHe QyHKIHMH

23

JI9

Tpuronomerpuueckre (GyHKIMH MPOU3BOJIBHOTO YIia, YHUCHA.
Paguannas u rpagycHas Mepa yria

2

2

24

JI10

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.
@DopMybl IPUBEACHUS

25

115

Tpuronomerpuueckre (QyHKIUU MPOU3BOIBHOTO YIia, YHUCHA.
Panuannas u rpagycHas Mepa yria.

TpI/II‘OHOMGTpI/I‘IeCKI/IG TOXACCTBA. CI/IHyc, KOCHHYC, TaHT'CHC U
KOTAHTCHC YIJIOB O U - QL. cDOpMyJ'IBI IMIPUBCACHUS.

26

JI11

CI/IHYC, KOCHUHYC, TAHI'CHC CYMMbI U Pa3HOCTHU JABYX YTIJIOB
CI/IHYC 1 KOCHMHYC ﬂBOfIHOFO yria. (DOpMyJ'H)I TTIOJIOBUHHOTI'O yIJid

27

J12

CI/IHYC, KOCHUHYC, TAHI'CHC CYMMbI U Pa3HOCTHU JABYX YTIJIOB
CI/IHYC 1 KOCHMHYC ﬂBOfIHOFO yria. (DOpMyJ'H)I TTIOJIOBUHHOTI'O yIJid

28

116

Cymma u pa3HocTh cuHycoB. CyMMa M Pa3HOCTh KOCHHYCOB.
CuHyc U KOCUHYC JBOMHOrO yriaa. @opMyss! MOJIOBUHHOTO yTiia.
[IpeoOpa3zoBaHuss CyMMBI TPUTOHOMETPHUYCCKUX (QYHKIUH B
MIPOH3BEJCHHUE.

29

117

IIpeoOpa3zoBanust CyMMBbl TPUTOHOMETPHUYECKHX (yHKLIuUII B
NIPOM3BEJCHUE M IPOU3BEJEHUS B CyMMy. DBbIpaxkeHue
TPUTOHOMETPUYECKUX (YHKIUM Yepe3 TaHIeHC I1OJIOBUHHOTO
aprymeHnra. [IpeoOpazoBaHus NpOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKCHUI




30

IT18

OOnacTe ompenereHus W MHOXKECTBO 3HAYCHHI (QyHKIHMIL.
YETHOCTh, HEYETHOCTH, INEPUOANYHOCTH (GyHKIMI. CrocoOs!
3agaHus QyHKuui

31

JI13

@Oynkunm, ux cpoiicrsa. Cnoco0b! 3a1aHust QYHKIHH.

N

32

119

TpuronomeTpudeckie (pyHKINH, UX CBOHCTBA U rpa(uKu

“pO(l)eCCHOHaJILHO OPHUECHTHPOBAHHOC COACPKAHUE

33

1120

OnucaHue NPOU3BOACTBEHHBIX MPOIIECCOB C MOMOIIBIO TPahUKOB
¢byukumii.  Mcmonp3oBaHWE CBOWCTB — TPUTOHOMETPHUYECKUX
¢GyHKnMiA B TpodeccHOHaNbHBIX  3amadax.  OOpaTHbIe
TpuroHomerpuyeckue GyHKuuu. X cBoiicTBa U rpaduKy.

34

JI14

TpI/IFOHOMGTpI/I‘{eCKI/IG YpaBHCHHS U HCPABCHCTBA

35

JI15

TpuroHoMmerpuyecKkre ypaBHEHHs 1 HEPaBEeHCTBA

36

21

PemeHre TpUrOHOMETPHUYECKUX YPAaBHEHHII OCHOBHBIX THIIOB:
IpocTeiIe TPUTOHOMETPHUYECKUE YPaBHEHUS, CBOASALIMECS K
KBaJpaTHBIM, pellacMble pPa3O)KeHHEM Ha  MHOXHTEIH,
omHOpOAHbIE. PemeHne TPUTOHOMETPUYECKUX  YpPaBHEHHM
OCHOBHBIX  THIIOB: pocTeiie  TPUTOHOMETPUUECKHUE
YpaBHEHHUS, CBOIAIIMECS K  KBaApaTHBIM,  pelIaeMble
PAa3JI0KEHUEM Ha MHOXKUTEIH, OJHOPOIHBIE.

[IpocTeiiie TpUroHOMETpUYECKHE HEPABEHCTBA

37

JI16

CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUIH

38

1122

Koutpoabnas padora Neq4
Pemenue 3a1a4. OcHOBBI TPUTOHOMETPHUH.
Tpuronomerpudeckue GyHKIHA

Pa3nen 5. KoMmiekcHble YHC

J1a — 8 yacoB

39

J17

KommiekcHrie quciia. TlonsiTne KOMILIIEKCHOI'O qucia.
COHpSDKCHHBIe KOMIUJICKCHBIC 4YHCJa, MOAYJIb W apryMCHT
KOMIIJICKCHOI'O 4HMCJia.

40

1123

dopma  3amuCcH  KOMIUIEKCHOro  ymucia. JledictBus ¢
KOMIIJIEKCHBIMHU YHUCIaMH B apupMeTHIeCcKOoi u
TPUTOHOMETPHUYECKON (hOopMe 3amucCH.

4

Pa3znes 6. IlpousBoanasi pyHKIMH, ee IPUMEHEHHE




[TonsiTne MIPOU3BOIHOM. DopMyIb u IpaBwiIa

41 J18 2
JuddepeHpoBaHus

42 JI19 | ®opmymnsl guddepeniposanust. [Ipasmna auddepermuposanus 2

43 1124 | IucddepeHnnpoBaHre JIEMEHTapHBIX (QYHKIHH. 2

44 1120 [IpousBosHbIe TpUTOHOMETpUYECKUX (GYyHKUMH. [Ipon3BogHas 2
CIIOKHOM PyHKIIUN

45 25 JduddepeHnnpoBanne  TPUTOHOMETPUYECKHX W CJIOXKHBIX 2
(GYHKIHA.

46 [126 | [ToHsaTHe 0 HENIPEepPBIBHOCTH (HYHKIUK. METO] MHTEPBAJIOB 2

47 21 I'eomerpuueckuit ¥ Qu3MUECKUl  CMBICI  IPOU3BOIHOM. 2
Du3nuecKuii CMBICI TPOU3BOIHON B MPO(eCcCHOHANBHBIX 3a1auax

48 JI22 | MonotoHHOCTS (pyHKIMH. TOUKH 3KCTpeMyMa 2

49 123 VcenenoBanne (hyHKIMH ¢ TOMOIIBIO Tpon3BoaHOH. [TocTpoeHue 4
rpaduKoB.

50 7124 | Haubomsiee u HanMeHblee 3HAUSHUS (HYHKLIUH 2
IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COIEPKAHHE

51 27 KonrpoabHas padora Ne5 5
IIpounsBoanas GpyHKnun, ee npUMEeHEeHUe

Pazgen 7. MHOrOrpaHHHMKH M TeJa BPalleHUsI

ITonsitme MHOTOrpaHHMKa. Ero ajeMeHTHI: BepIIMHEL, pedpa,

52 J125 rpanu. /[luaronans. CeueHue. BBINMyKIbIE W HEBBIMYKIIBIC 2
MHOTOTPaHHHKN

53 JI26 | IIpusma, ee coctapistomue, cedeHue. lIpsmas U IpaBuibHas 2
MPU3MBIL.

54 1128 | [apamnenenumen, ky0. CedeHume kyba, IapauleNenuIIea. 2
ITnomans 60KOBOH M TOTHOH IIOBEPXHOCTH TIPU3MBI, THPAMHIBI
IMupamunga u ee smementsl. CedeHne nupamunbl. [IpaBunbHas

55 127 nupamuja. YceueHHas nupamuia 2

56 J128 | CummMmeTtpus B KyOe, napasuiesienumneie, npu3me, mupamMmuie 2

IIpogeccnoHaIbLHO-0PHEHTHPOBAHHOE CO/IePKaHUE




[Ipumepsl cummetpuii B npodeccur. CUMMETpUsi B HpPUPOJE,
57 1129 ApPXUTEKType, TEXHUKE, B OBITY 2 2
58 1130 | [IpaBuIBbHBIC MHOTOTPAaHHUKH, X CBOICTBA. 2 2
59 JI129 | Hununap, ero cocrasistonue. CedeHne MUIHHpa 2 2
60 JI30 | Konyc, ero cocrasmsromue. CeueHne KoHyca 2 2
2 cemecTp
IIpodeccoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHHE
61 1131 | Konyc, ero cocrapmsonme. CedeHne KOHyca 2 2
62 1132 VYceuennslit koHyc. Ero oOpasyiomas u BeicoTa. Cedenme 2 2
YCEYEHHOTO KOHyCa
ap u cdepa. BzaumHoe pacrnonoxkenne chepsl U TIOCKOCTH.
63 31 Ceuenue mapa, chepsl 2 2
64 JI32 | Ilonsarue 06 oO6veme Tena. OTHOMEHHE 00BEMOB ITOOOHBIX TEll 2 2
[Monsitue 06 obOwveme Tena. OObeM Kyba M HPSIMOYTOJIBHOTO
65 33 | Mapaenenuue;a. O6wveM mpu3Mbl W IHIHHApa. OTHOIICHHE 2 2
00BEMOB MOJOOHBIX Tell. [ €OMETPHUIECKHU CMBICT OTIPEIeITUTEIS
3-To mopsiaKa
66 JI33 | OObeMBbl U IIIOLIA/IM TOBEPXHOCTEH TEJ 2 2
67 1134 KomOuHaImy MHOTOrpaHHIKOB U TEJT BPAIICHUS 2 2
68 1135 KomOuHamy MHOTOIrpaHHUKOB U TEJT BPAIICHUS 2 2
69 1136 I'eomeTpuyeckne KOMOMHALIMY HA IPAKTHKE 2 2
70 37 Konrpoabnas padora Ne6. 2 2
MHOrorpaHHHKH M TeJia BpallleHUusl
Pa3nea 8. IlepBooGpa3Hasi pyHKINH, ee IPUMEHEHHE
71 134 IepBoobpasnas pynkuuu. [IpaBriia HaXOXKIECHAS 2 2
epBOOOPa3HBIX,
72 JI35 | [loHATHE HEONPEAEICHHOTO U ONPEICIEHHOTO HHTErpaia 2 2
73 1136 Hn9mam; KpuBONMHEWHON Tpanemuu. Popmyna HeroToHa — 2 2
JleiibHuna,
74 JI37 | F'eomeTpuruecKkuii CMbICT ONPEACICHHOTO HHTETpajia 2 2
IIpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME




I'eomeTpuyeckuii CMBICH onpeaeseHHOro HHTerpaita. opmyna

75 1138 | HrroroHa - JleiiOnnma. Pemenne 3aad Ha mpuMeHeHHe 2
MHTETpaJIa JyIsl BEIYUCICHUs (PM3MICCKHUX BEJIMYMH U IUTONIACH.

76 39 Konrtpoabnas padora Ne7. )

1 IlepBooOpa3Has ¢pyHKIMH, ee IPUMEHEHHE
Paznen 9. Crenenu u kopHu. Ctenennasi GyHkuust

77 JI38 | Crenennas yHKIHMS, ee CBOMCTBA 2
INonstie KOpHA Nn-Oif CTEHNEHH W3 JCHCTBUTEIBHOTO YHCIA.

78 [140 | dynkumu y = VX ux cBoiictsa u rpaduxu. CBOHCTBA KOPHS n- 2
Ol CTeneHn

79 [141 | IIpeoOpa3oBaHuEe UPPAITMOHATBHBIX BBIPAKEHHM 2

80 1139 CBolicTBa CTENEHH C PANUOHAIBHBIM M JICHCTBUTEIHHBIM 2
OKa3aTeNsIMU

81 I142 | PemeHue MppanoHaIbHBIX YPAaBHEHHUIT M HEPaBEHCTB 2
PaBHOCHIIBHOCTH HPpAIMOHAIBHBIX YPaBHEHHUH W HEPABEHCTB.

82 1143 | Merons! ux pemieHus. Penienre HpparioHIBHEIX ypaBHEHUH 2
HEepaBeHCTB

83 144 Kontpoabnas padora Ne§. 2
Crenenn u kopHu. CteneHHasi pyHKIMSI.

Paznes 10. IokazaTrenbHas (pyHKUUS

84 J140 IToka3zarenbHas QyHKIHS, €€ CBOMCTBA 2
CTenmeHb ¢ TIPOM3BOJIBHEIM  IEHCTBHTEIBHBIM ITOKA3aTEJEM.
OmnpeneneHne MoKa3aTeNbHON (QYHKIMH, €€ CBOHCTBA U TPaduK.

8 1145 Pemenne  mokaszatenbHBIX — ypaBHEHHH  (DYyHKIIMOHAIILHO- 2
rpadu4ecKuM METOAOM.

36 JI41 | PemreHne moxa3aTeIbHBIX YpaBHEHHIT U HEPaBEHCTB 2
Pemenne mokazaTeNbHBIX YPAaBHEHUH METOAOM YpaBHHMBAaHHS

87 [146 | nokaszareneif, METOAOM  BBEACHUS  HOBOW  MEPEMEHHOM, 2
(YHKIIMOHAIILHO-TPAQHUECKUM METOJIOM.

88 47 CucTeMBI ITOKa3aTeNbHBIX ypaBHEHHH. PelnreHrne noka3areIbHBIX 5

HEPaBEHCTB.




89 1148 KonrpoabHas padora Ne 2
IloxkasaTeabHasg QyHKIHA
Pa3nean 11. Jlorapugmsl. Jlorapudmuyeckas pyHkuus
% 1142 Jlorapudm uucna. JlecATHUHBIN 1 HATYpalIbHBIN JIOTapH(MBI, 2 2
4HCIO €
91 1149 Jlorapudm umcna. JlecATHYHBIM W HaTypajbHBIA JOrapuMmsl, 2
YHCIIO €
92 150 | CgoiictBa jorapudmos. Onepanus JorapugMupoBaHusi. 2
93 I151 | CoiicTBa norapudmos. Onepanus 10rapuGMIpOBaHUL. 2
94 J143 | Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA 2 2
95 I152 | Jlorapupmudeckas QyHKIMS U €€ CBONCTBA 2
96 JI44 | Pemienue norapu()MU4eCKUX YpaBHEHHI U HEPABCHCTB. 2 2
97 53 Pemenne  norapudMHYECKMX ~ YpaBHCHHIl  pa3IHYHBIMH 2
METOaMHU.
98 I154 | Pemenne norapu()MUIeCKHe HCPABEHCTB. 2
99 55 ANTOpPUTM peIlIeHHs CHUCTeMBbl YypaBHEHUH. PaBHOCHIBHOCTD 2
Jorapu()MUUECKUX YpaBHEHUH U HEPABEHCTB
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COePKAHME
[Mpumenenune sorapudma. Jlorapupmuueckas cHupaisb B
100 1156 N 2
npupone. Ee maremaTnueckue CBOHCTBA.
101 1157 Konrtpoabnas padora Nel( 2
Jlorapupmuyeckas GyHKIus.
Pa3nen 12. MHo:kecTBa. DiieMeHTHI Teopuu rpagos
102 J145 MmuoxectBa. [TogmaOkecTBO. Oniepauy ¢ MHOXKECTBaMH. 2 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE CO/ICPIKAHUE
103 1158 Ornepanuy ¢ MHOXKeCTBaMU. PerlieHne npukiiaaHpIx 3aaa4 2
Tlonstue adba. CBs3HBIA Tpad, OepeBo, LMK rpad Ha
104 1159 rpag pad, nep 1 pad 2
IUIOCKOCTH
KonTpoabnas padora Nell.
105 | TI60 P P 2
MmuoskecTBa, I'padbl M X IPUMEHEHHE.

Paznest 13. DiieMeHThl KOMOMHATOPUKHU, CTATUCTUKH U TEOPHH BepPOAATHOCTEMH




OCHOBHBIE NOHATHUA KOM61/IHaT0pI/IKI/I . HepeCTaHOBKI/I,
pa3MCUICHU S, COYCTAaHUS.

106 JI46

CobbITHe, BepOATHOCTh COOBITHA. CIOXEHHE W YMHOXEHHE

107 J147 o
BEpOSITHOCTEH

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHME

BepositHocTh B mpod)ecCHOHANBHBIX 3aavax. OTHOCHTEIbHAs
108 [161 | yacrora cOOBITHS, CBOWCTBO €€ YCTOHYMBOCTU. CTaTUCTHUECKOE 2
onpeaencHue BeposITHOCTU. OlieHKa BEPOSITHOCTU COOBITHS

109 JI48 | JluckperHast ciydaiiHasi BEIMYHMHA, 3aKOH €€ paclpeiesICH s 2

3agaun MaTeMaTHYEeCKOW CTAaTUCTUKHA. BapuannoHHBIA psif.
110 JI49 | [Monmuron  wacror W rucrorpaMMa.  CTaTUCTHYECKHE 2
XapaKTEPUCTHKHU psifa HAOMIOAaeMbIX JaHHBIX

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE CO/ICPIKAHUE

CocTtaBicHue Ta6JII/IH U JuarpaMM Ha IPAKTHKE. HepBI/I‘IHaH
06pa60TKa CTaTUCTUYCCKUX JaHHBIX. FpaCI)I/I‘-IGCKOG nux
IpeaCTaBJICHUC. HaXO)KHeHI/IC CpeaHuX XapaKTCPUCTHUK,
Ha6J'IIOJ_'[aCMI>IX JIaHHBIX.

111 1162

Konrpoabnas padora Nel2
112 163 | DeMeHTHI KOMOMHATOPUKH, CTATHCTHKH M  TEOPUH 2
BEPOSITHOCTEIA.

Pa3nen 14. YpaBHeHHs1 U HEPABEHCTBA

PaBHOCHIIBHOCTH ypaBHEHWH W HepaBeHCTB. OOIIue MeTobl
peuieHus

113 1164

114 1165 | I'paduueckuii MeTox pemeHUs ypaBHEHHUH.

115 [166 | I'paduyeckuii MeTo]| pelIeHUs] ypaBHEHUH U HEPABEHCTB

NININ DN

116 JI5S0 | YpaBHeHUs U HEpaBEHCTBA C MOJYJIEM.

Omnpenenenre Moxyns. PackpeiThe MOIyNs TO ONpEeAETIeHUIO.
IIpocreiimume ypaBHEHHS ¥  HEPaBEHCTBA C  MOJIYJIEM.
[IprmeHeHne paBHOCHIIBHBIX IIEPEXOI0B B ONMPEAEICHHBIX THIIAX
YpaBHEHUI U HEPABEHCTB C MOAYJIEM

117 167

118 JIS1 YpaBHEHHUS ¥ HEPABEHCTBA C TapaMeTpaMHu 2

119 1168 3HaKOMCTBO ¢ mapameTpoM. [lIpocreiimine ypaBHEHHS |
HEPaBEHCTBA C NapaMeTPOM




IIpodeccnoHaIBHO-0PHEHTHPOBAHHOE CO/ICPIKAHUE

120 1169 PerreHre TEKCTOBBIX 33124 MPOPECCUOHATIBHOTO COACPIKAHUS 2
121 1170 OO01Ke METOIbl pEIICHUS ypaBHEHHUI. Y PaBHEHUS U HEPABEHCTBA 2
C MOJYJIEM U C ITapaMeTpamH.
[IpomexxyTouHas aTTecTanus
Pa3nen 15. D1eMeHTHI aHAJTUTHYECKOI reoMeTpuu
BexTopsr.
OrmpeneneHue  BeKTopa. BekTopsl Ha TIJIOCKOCTH U B
122 JI52 npocTpaHcTBe. JInHeltHbIe onepaluu HajJ BEKTOpaMHu. 2

BoruncieHne ckanspHOro MpPOU3BENECHUS BEKTOPOB, MOIYIIS
BEKTOpa W yriia Mex1y BekTopamu. OmnpeneneHue paccTOSHHUS
123 171 MEX/y TOYKaMU M KOOpAHMHAT cepeanHbl oTpe3ka. [IpumeHenne 2
BEKTOPOB JUIsl peIIEHHs] TEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

YpaBHEHUs NPAMBIX HA INIOCKOCTH U B IIPOCTPAHCTBE

Buael ypaBHeHMI HpsMBIX Ha IJIOCKOCTH M B IPOCTPAHCTBE:
124 J[53 | ypaBHeHHEe ¢ YrIOBBIM Kod(duiueHtoM, obuiee ypaBHCHHUE, 2
KaHOHMYECKOE U NapaMeTPUYECKOe, YPAaBHEHUE «B OTPE3Kax».

OrnpenenieHue B3aMMHOI'O PacOI0KEHUS MIPSIMBIX U YIJIa MEXKAY
125 72 | g, pPAacCTOSIHUA OT TOYKH JO MPSIMOM. 2

Kpusslie BTOporo nopsiaka

Kanonnueckue  ypaBHEHHMsS  KPHUBBIX  BTOpOrO  IOpsJKa.
126 754 | [locTpoenne KpHBBIX BTOPOro MOPANKA M BBIYUCICHHE HX 2
OCHOBHBIX 3JIEMEHTOB.

Paszgea 16. Borunciaenne miomaaeii u 00L6MoB

ITnomaay mrockux GUryp U MOBEPXHOCTEH Tel

ITnockue ¢uUrypsl M HPOCTPAHCTBEHHBIE TENa, MX OCHOBHEIC
127 755 | 2nementsl. [Dnomanu miockux GUIYp W MIOMIAIM TOBEPXHOCTH 2
Tell.




128

JI56

Pacder mromaneil CTpOUTENBHBIX KOHCTPYKIIMM.

OO0BEMEI TET

129

JI57

OCHOBHBIC hopmyb VIS BBIYHCIICHUS 00BEMOB
MPOCTPAHCTBEHHBIX TEIL.

130

JI58

Brrauciierne 00BbEMOB geTaneil CTPOHMTEIBHBIX KOHCTPYKIHIA,
onpeneneHue 00beMa 3eMISHBIX paboT

2

2

Paznen 17. AuddepennnaibHoe M MHTErPaJIbHOE HCYHCIIEHHE

IIpenens! nociaenoBaTenbHOCTEN U HYHKIUI

131

JI59

OmnpeneneHue YMcI0BOM NocnenoBarebHoCTU. IToHaTHE peaena
rocieIoBaTebHOCTH W QyHKIuK. OCHOBHBIE  CBOWCTBa
IIpefieioB. 3aMeydaTesbHble IPEIeIbL.

132

173

BbrunciieHne TpeenioB IMOCIEAOBATENILHOCTEH M (YHKIUH C
IIPUMEHEHHEM Pa3IMYHBIX METOJOB. MccnenoBanue GpyHKInM Ha
HEIPEPBIBHOCTD, ONpeieTICHHE TOYEK pa3phIBa.

Brluucnenve u npuMeHeHHne TPOU3BOJHON

133

J160

Omnpenenenne mnpow3BogHOH (yHKIUH. OCHOBHBIC IIpaBHIA
maddepeHnupoBannsa. Tabnamma NPOM3BOIAHBIX  OCHOBHBIX
9JIEeMEHTapHEIX (QYHKIWHA. [Ipom3BonmHas CIOXKHON (YHKIUH
IIPON3BOIHBIC BEICIINX MOPSIKOB.

134

1174

CocraBneHue ypaBHEHHs KacaTelbHOW 1 HopManu. Onpeenenne
9KCTPEeMyMOB  (YHKUMH. Bpiuucienue  HauOonblIero U
HaMMEHbBLIEeTo 3HauYeHNnH (yHKINH Ha 3a-TaHHOM OTpEe3Ke.

135

1175

HpI/IMCHeHI/IC HpOI/I3BOJIHOﬁ K HCCJICIO0BAHUIO (l)yHKI_II/II/I u 14
HaXO0XKACHNS HAWJIYYHICTO pECIICHUS B IIPUKIIAAHBIX 3a/1avdax.

Heonpenenennsrit maTETpat




136

Ji61

HeomnpexneneHHsIit vHTErpa, ero cBoicTa. Tabnnia HHTErpaos.
BhluncneHne HEONMpenenEHHBIX HHTETPATIOB METOJOM 3aMEHBI
MIEPEMEHHBIX U C TIOMOIIBI0 HHTETPUPOBAHUSI MO YACTSIM.

137

1176

VHTerprpoBaHne palMOHATBHBIX (DYHKIIHH

OrmpeneneHHbll MHTETpall. Bbluncnenne momaaei IIOCKUX
uryp

138

JI62

OnpenenéHHplii  MHTErpal, OCHOBHbIE cBoiicTBa. Dopmyra
Hretorona-Jlelibanna. 3amMeHa nepeMeHHON U MTHTErPUPOBAHHE 110
YacTsAM B ONPEACIEHHOM HHTErpaje.

139

77

IlocTtpoeHne  KpUBONMHEHHOM  TpaneUyH. IIpumenenue
OIPEJENICHHOrO MHTErpajga K BBIYUCICHUIO IUIOMAAEH IUIOCKUX
(GUTryp ¥ BEIYUCICHHIO 00BEMOB.

Pa3zzen 18. OcHOBBI TeopuH BEPOSITHOCTEH H MATEMATHYECKO CTATHCTHKH

BCpOHTHOCTB. OcHOBHBIE TEOPEMBI TCOPUUN BGpOﬂTHOCTeﬁ

140

JI63

CuryuaiiHble COOBITHS, UX BUABL. BeposTHOCTH CiTydaifHOTO
COOBITHSI, CBOHCTBA BEPOSTHOCTH.

141

1178

BbrunciieHne BEpOSTHOCTEH CIOXKHBIX COObITHI. Teopembl
CJIOXKEHUS M YMHOXEHHsI BeposiTHOCTe. Dopmyna mOIHOMI
BeposTHOCTH U (hopmyra bepHymu.

142

1179

Vcnosnas BeposaTHOcTb. Dopmynsl Myaspa-Jlamnaca. @opmyna
IIyaccona.

OCHOBBI MATEMAaTUYECKOM CTATUCTHKHU

143

Jl64

CocTaBlieHME  CTATUCTUYECKOTO  PACIpElesiCHUS]  BBIOOPKH,
MOCTPOCHHE IOJUIOHA M THCTOIPAMMBL.

HUTOI'o

300

128

158

16




2.3. Conepxanne yueonoii gucuuminasl COQ0.02.01MaremaTuka

HauMeHoBaHHE TeMBbI

O0béMm YpoBeHb
AUCHUTIIHHBI Copep:xanue
4acoB OCBOEHHUSI

Pazpea 1. Copaep:xkanue y4eGHOro MaTepuasia 16 1
IMoBTOpeHuUe Kypca|ba3oBble 3HaHNS 1 YMCHUS 110 MaTeMaTHKE B IPO(ECCHOHATBLHON U B OBCEIHEBHON
MaTeMaTHKH OCHOBHOI | IeATeTbHOCTH. JISHCTBYS Hal MOJ0KUTESIBHBIMU M OTPUIATEIbHBIME YHCIIAMH,
IIKOJIBI OOBIKHOBEHHBIMH U JICCATHYHBIMU APOOSIMHU.

JIelicTBHS CO cTeneHs MU, GOPMYIIbI COKPAIICHHOTO YMHOKEHHS. BHIBI MIOCKUX QUTYD

1 UX 1016, [[pakTHKO-OpHEHTHPOBAHHBIE 33]a4l B Kypce TE€OMETPHH Ha TNIOCKOCTH.

IIpocThie MPOICHTHI, pa3HbIe CIIOCOOBI UX BhIYMCICHUS. CIOXKHBIE TPOICHTHI.

Jluneiinbie, KBaapaTHbIC, TPOOHO-TMHEHHbIC YpaBHEHHs U HepaBeHCTBA. COCOOBI

pelIeHus: CUCTEM JIMHEHHBIX ypaBHeHH. [ToHsaTus: Mmatpuua 2x2 u 3x3, onpeieaurenb

Matpuubl. Metoa 'aycca. Cuctembl HeTMHEHHBIX YpaBHEHHH. CUCTEMBl HEPaBEHCTB

TeopeTuueckue 3aHATHS 4

1.Ilens u 3324l MATEMATUKH IIPU OCBOESHHUH CIICIIHATBHOCTH 2

2.CucteMbl ypaBHCHHUI U HEPABEHCTB 2

IIpakTHyecKHe 3aHITHS 12

1.T'eomeTpus Ha INIOCKOCTH 2

2.IlpouentHsle BoruuciaeHus. [IpocTrie MPOLEHTHI, pa3Hble CIOCOOB! MX BHIYUCICHUS. 2

CI1o>KHBIE TIPOLICHTBHI.

3.YpaBHeHHs 1 HEPaBCHCTBA 2

4.Crioco0bl pelIeHUs] CUCTeM JIMHEHHBIX ypaBHeHuH. [loHsTus: marpuma 2x2 u 3x3, 2

OTIPEEeNTUTENh MATPHUIIBL.

5.Merton I'aycca. CucteMbl HEMMHEHHBIX ypaBHeHHH. CHCTEMBI HEPABEHCTB 2

6.KonTpoabHas padora Nel. BxoaHoii peiTHHT 2
Paznen 2. Conep:xkanue y4eOHOro MaTepuaJia 16 2
Mpsimpie u  miaockoctu  B|[Ipeamer crepeomerpun. OCHOBHBIE TOHSTHUS (TOUKA, TPSMAsi, IUIOCKOCTh, IIPOCTPAHCTBO).
NMPOCTPaHCTBE OCHOBHBIE ~ aKCHOMBI ~ cTepeomeTpud.  Ilepecekaromuecs,  MapaUiejbHbIE |

cKpemuBaromuecs npsamsie. [Ipu3Hak v CBONCTBO CKpEIIMBAIONIUXCS MPAMBIX. OCHOBHBIE
mpocTpaHcTBeHHbIe (urypsl. IlapamnensHble mpsMas W IUIOCKOCTh. OmpenencHue.
ITpusnak. CpoiictBa (¢ mokasarenbcTBoM). [lapamensHbie uiockoct. OnpeaencHue.




ITpuznak. ColicTBa (¢ J0Ka3zaTenbcTBOM). TeTpasap u ero anemenTsl. Ilapamienenunesn u
ero aneMeHThl. CBONCTBA IPOTUBOIONOKHBIX I'paHel M JUaroHalel napaulenenunena.
IToctpoenue ceuenuil. Pemenue 3anau. IlepnenaukyinspHsle mpsamble. IlapannenbHble
IpsMble, NEPIEHAMKYISIPHBIE K IUIOCKOCTU. IIpu3Hak NepneHIUKyISIPHOCTH HpPSIMON U
mwiockocTu. JlokazarenscTBo. IlepneHaukynsp M HakiIoHHas. lleprneHIuKynspHble
mnockocTu. [IpusHak nepneHIuKyISpHOCTH MIOCKOCTEN. JloKa3aTenbCTBO.

PaccTosiHus B mpocTpancTBe. Teopema o Tpex neprneHauKyispax. JlokasarenscTso. Yroi
MEXJy NPSAMOIl U IIOCKOCTBIO. YTOJ MEXJIY IUIOCKOCTSIMU. AKCHOMBI CTEPEOMETPHUHU.
IlepneHMKYIAPHOCTh NPSAMOM U IUIOCKOCTH, IapajUIeNbHOCTh JIBYX IPSMBIX,
NEPHEHUKYISIPHBIX IUIOCKOCTH, IEPIEHIUKYISIPHOCTh IIOCKOCTed. Pacmonoxenue
IOpSAMBIX M IJIOCKOCTEH B HpocTpaHCTBE. llepneHIUKYNSIpHOCTh U IapauleIbHOCTb
IpAMBIX U MI0CKOCTeH. CKpelBaIOUIUECS IPSMBIE.

Teopeanecmle 3AHATUA

1.OcHoBHBIE IOHATHS CTEpeoMeTpuH. PacronokeHue NpsMbIX U INIOCKOCTEH.

2.ITapaiensHOCTh MPSAMBIX, IPSIMOH M IIOCKOCTH, IITIOCKOCTEH.

3.H€pHeH,I[I/IKyJ'I$IpHOCTI> MIpsAMBIX, HpHMOfI " IINIOCKOCTH, IJIOCKOCTEH.

4.Teopema O Tpex mNepHeHAUKYIsipax. Jloka3zaTenbCTBO. YTON MEXAy NpSIMOH U
IJIOCKOCTBIO. YTOJ MEXKAY MIOCKOCTAMHU

N NN N|oo

HpaKTl/l'{CCKI/le 3aHATUA

(o]

1.ITapamnensHOCTh TPSMBIX, OPSMOM M INIOCKOCTH, Iutockocteil. Terpasmp u ero
JIIEMEHTHI.

2.ITapamtenenunen u ero seMeHTs. CBOICTBa IPOTUBOIONIOKHBIX TPAaHEeH U AuaroHaiei
napamnenenunena. Iloctpoenne cedyenuit. Pemenune 3agau. Pemenue 3amau  Ha
IIPUMEHEHHE TEOPEMBI O TPEX IEPNEHAUKYISIpax. YIoJl MEKAY NPSIMOH U IIIOCKOCTBIO.
VYroa Mex1y II0CKOCTIMHU

IIpodeccnoHaTLHO OPUEHTHPOBAHHOE COIEPKAHNE

4.Hapannem)HLIe, MNCPICHAUKYIIAPHBIC, CKPCHIUMBAOIINCCSA MPSIMBIC. .Pacnonoxenue
NpsAMBIX H IUIOCKOCTEH B IPOCTPAHCTBE. HepHeH}II/IKyJ'IﬂpHOCTB U [apaJuICJIbHOCTb
NPsAMBIX U IJIOCKOCTEH. Cernta}omI/Iecs[ MPsAMBIC

6.KonTposabHas padora Ne2 . [IpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE,




Coaep:xanue y4eGHOro MaTepuasia

JexkapToBel KOOpAMHATHL B mpocTpaHcTBe. IlpocTeiimue 3agaud B KOOpAMHATAX.
PaccrosHue Mexmy IByMs TOYKaMM, KOOPJAMHATBI CEpElUHBI OTpe3ka. BekTopsl B
npoctpaHcTBe. ClIOKEHHE U BBIUMTAHUE BEKTOPOB. YMHOMKCHUE BEKTOpa Ha YUCIIO.
Kommnnanaphsle BekTopsl. CKansgpHOe NPOU3BEICHUE BEKTOPOB. Pa3nioxeHue Bekropa 1o
TpeM HEKOMIUIaHapHbIM BekTopaM. KoopauHaTel BEKTOpa, CKaIIpHOE INPOU3BEICHUE
BEKTOPOB B KOOpJUHATAX, YIOJI MEXJy BEKTOPaMU, YIoJl MEXIy IPAMON U IUIOCKOCTBIO,
yroa MexJy IUIOCKOCTSAMM. YpaBHEHHME IUIOCKOCTH. I'eoMeTpuueckuil  cMbICa
onpenenurensd 2x2. KoopanHatHas III0CKOCTh. Boruucnenue pacctosiHuil ¥ miomaaei Ha
m1ockoctu. KommuecTBeHHbIE PacueThl.

12

TeopeTuueckue 3aHsITHSI. 4
1.JlexapTOBBI KOOPIWHATHI B MPOCTpaHCTBe. I[IpocTeiiiiue 3ajaud B KOOpAWHATAX.
PaccrosiHue MEXy JBYMS TOYKaMH, KOOPIUHATHI CEPEIUHBI OTPE3Ka
2.BexTopbl B IpOCTpPaHCTBE. YTOJN Mexay Bekropamu. CKalsipHOE TNPOU3BEICHHE 2
Paznen 3. Koopaunatsl u lB.[eKTOP o8
PAKTHYCCKHE 3aHATUS 8
BEKTOPBI.

1.JlekapToBbl KOOpIMHATBI B mpocTpaHcTBe. [IpocTeiilie 3agauyd B KOOpJIWHATAX. 2
Paccrosnue Mexay JBYMsI TOUKaMM, KOOPAMHATHI CEpEeIMHbI OTpE3Ka
2.BexTopsl B mpocTpaHcTBe. CIOXKEHHE U BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA 2
gucino. Kommuianapaeie BekTopbl. CKaJsipHOE TPOW3BEACHHE BEKTOPOB. PasiokeHue
BEKTOpPa 10 TPEM HEKOMIUIAaHAPHBIM BeKTOpaM. KoopJHWHATBI BEKTOpa, CKaJSIpHOE
MIPOM3BE/ICHNUE BEKTOPOB B KOOPIMHATAX, YTOJI MY BEKTOPAMH, YIOJI MY MPIMON H
IUTOCKOCTBIO, YTOJI MEXKTY INTOCKOCTSMH. Y paBHEHHUE INIOCKOCTH. ['eOMeTpHIecKHii CMBICI
onpeaenuTens 2x2
IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lePKAHME
3.IIpakTHKO-OpUEHTHPOBAHHBIE 3a/ladd Ha KOOPAWHATHOW IuiockocTH. KoopawHatHas 2
IUIOCKOCTh. BbIUnCIieHHe paccTOSHUA W IUIOmaAed Ha IUIOCKOCTH. KonmuecTBEeHHBIC
pacyeTsl
4. KonTpoJbHas padora Ne3 2
Pemenue 3a1a4. KoopauHAThI H BEKTOPBHI.
Conep:kaHue y4eGHOro MaTepuasia 32




Pa3nen 4.

OcHOBBI TPUIOHOMETPHH.
Tpurosomerpuyeckue
pyHKu UM

Paguannas Mepa yria. IIoBopoT Touku BOKpYr Hayana koopAuHaT. OnpejeneHue Cuayca,
KOCHHYCa, TAHI€HCA U KOTaHIreHca. 3HaKU CHHYCa, KOCHHYCa, TAHI'€HCAa U KOTAHT€HCa 110
YeTBEPTSAM. 3aBUCUMOCTb MEXKJAYy CHHYCOM, KOCHUHYCOM, TAHI€HCOM M KOTaHI'€HCOM
OJIHOTO U TOro xe yria. TpuroHomerpuueckue Toxzaecrsa. CUHYC, KOCHUHYC, TAHTE€HC U
KOTaHI'€HC yIJIOB o U - o.. Dopmyiisl npuBeneHus. CymMma U pa3HOCTh cuHycoB. CymMMa u
pasHOCTh KOCHHYcOB. CHHYC U KOCHHYC ABOWHOro yria. ®opMyJsbl MOJTOBHHHOTO YIJIa.
IIpeoOpazoBaHMs CyMMBI TPUTOHOMETPHYECKHMX (YHKIMH B NPOM3BEIACHHE W
NIPOU3BENICHUST B CyMMY. BBIpakeHHE TPHUTOHOMETPHUYECKHX (YHKIHII depe3 TaHTEHC
[IOJIOBUHHOrO  aprymeHTa. IIpeoOpa3zoBaHus NpOCTEHIINX  TPUTOHOMETPUUECKHUX
BeIpakeHHi. OONacTe ONpeNeNcHUss W MHOXXECTBO 3HAueHWH (yHKoui. YETHOCTS,
HEYE€THOCTh, IepHoANYHOCTh (yHKmuil. CrocoObl 3amaHus ¢yHkmuid.  OOnacth
OIIPE/CNICHNSI W MHOXECTBO 3HAYCHUH TPUTOHOMETPHYECKHX (yHKImi. YETHOCTS,
HEYETHOCTh, NEPHOAUYHOCTh TPUIOHOMETpHYECKHX (yHKIui. CBoHcTBa M Tpaduku
byHKIM y = cos X, y = sin X, y = tg X, y = ctg x. CxaTue U pacTspkeHUe rpapukoB
TpuroHomerpudeckux ¢yHkuuid. IIpeobpasoBaHue TpaduKOB TPUTOHOMETPUUECKUX
GyHKIMIA. Hcnonb3oBanne CBOMCTB TPUTOHOMETPUYECKUX byHKIMi B
npodeccroHaNIbHBIX 3aauyax. OOpaTHble TpUroHoMeTpuueckue Gynkuun. Mx cBoiicTsa
U rpaduKy. YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHe tg X = a, ctg X = a.
Pemienne  TPUrOHOMETPUYECKUX  ypaBHEHMH  OCHOBHBIX  THIIOB:  IpOCTeHIIne
TPUTOHOMETPUYECKUE YPABHEHUS, CBOSIIUECS K KBaJPaTHBIM, pELllaeMble Pa3IoKeHUEM
Ha MHOXKUTENH, oJHopoaHbIe. [IpocTeiinne TpuronoMeTpuueckue HepaBeHCTBa. CUCTEMBI
IIpOCTEHINX TPUTOHOMETPUYECKUX YPaBHEHUI.

TeopeTuueckue 3aHATHSA. 16
1. Tpuronomerpuueckrue QyHKIMA TPOU3BOJIBHOTO yIiia, yhcia. PajiuanHas u rpajycHas 2
Mepa yria

2.0OCHOBHBIC TPUTOHOMETPUYECKHE TOXK/IECTBA. 2
DopMyIbl IPUBEIECHUS

3.CuHyc, KOCHHYC, TAHT€HC CyMMBI ¥ Pa3HOCTH JIBYX YTJIOB 2
CHHYC M KOCHHYC JIBOHHOTrO yriia. @OpMyJibl MOJOBUHHOTO yTiia

4.CuHyc, KOCHHYC, TAHTE€HC CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB 2

CHuHYC ¥ KOCUHYC ABOWHOTrO yria. GopMyIisl HOJOBHHHOTO yria

5.®yHk1uu, ux cBoiictBa. CriocoObI 3a1aHust QyHKITHIA.

6.TpI/IFOHOM€TpI/I‘IeCKI/Ie YpaBHCHUS U HEPABCHCTBA




7. TpuroHoMeTpuuecKue YpaBHEHUS U HEPABEHCTBA

8.Cucrembl IPOCTEHIINX TPUTOHOMETPUUYCCKUX YPABHEHU

IIpakTH4yecKkHne 3aHATHSA

16

1.Tpuronomerpuueckue GyHKIIMN MPOU3BOJIBHOIO yrila, yucna. PagnanHas u rpagycHas
Mepa yria

2. Tpuronomerprueckue ToxaecTsa. CHHYC, KOCHHYC, TAHTCHC U KOTAHTE€HC YTJIOB 0L H - (L.
Dopmynel TPUBEICHUS

3.CymmMa u pasHocTh cuHycoB. CymMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
nBoiiHoro  yrma.  @opmynel  mojgoBHHHOro  yrya.  IIpeoOpazoBaHust  CyMMBI
TPUTOHOMETPHUYECKUX (QYHKIMH B IPOU3BEICHHE

4 IlpeoOpa3oBaHMS CYMMBI TPHUTOHOMETPHUYECKHX (YHKIHMH B MpPOU3BEJCHHE U
IPOU3BENCHUST B CyMMY. BBIpakeHHe TPHUTOHOMETpHUYECKMX (DYHKIWII depe3 TaHTEHC
MOJIOBUHHOTO ~ apryMmeHrta. IlpeoOpa3oBaHms INPOCTEHININX  TPUTOHOMETPHYECKUX
BeIpakeHHH. OONacTh ONpeNeNeHHuss W MHOXKECTBO 3HaueHWil QyHkmui. YETHOCTSH,
HEeYETHOCTh, IePHOANYHOCTh (pyHKIMH. CHocoOBI 3aJaHusL (PYHKIIHH.

5.Tpuronomerpuyeckue QyHKIIMU, X CBOHCTBA U rpaduKu

IIpojeccnonaIbEHO OPHEHTHPOBAHHOE COACPKAHUE

6.Mcnosibp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (QYHKIHMH B NPO(ECCHOHAIBHBIX
3agavax. OOpaTHBIE TpUTOHOMeTpHUYeckue (GyHKIuH. Mx cBoiicTBa U Tpadukn

7.PemmeHne  TPUTOHOMETPHUYCCKMX YpaBHEHHH OCHOBHBIX THIIOB: IpocTeifmme
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOAIIUECS K KBAJAPATHBIM, PELIAEMbBIE PA3JIOKEHUEM
Ha MHOXMWTENHU, OJHOpOAHBIE. PelleHre TPUrOHOMETPHUUYECKHX YPAaBHEHHH OCHOBHBIX
TUIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YPAaBHEHUS, CBOJAIIUECA K KBaJIPaTHBIM,
pelraeMble  pa3lloKEHUEM Ha  MHOXMTEIH, OJITHOPOJIHBIE. IIpocreiimue
TPUIOHOMETPUYECKUE HEPABECHCTBA

8.KontpoasHast padoTa Ned
Pemenne 3aga4. OcHOBBI TpUroHOMeTpuH. TpHroHOMeTpHYecKHe PYHKINHT

Pa3pnen 5.
KoMiuiekcHbIe Yncaa

Copaep:xanue yueGHOro MaTepuajia

IToHsTHE KOMIIJIGKCHOT'O YHCJIA. COHpS{)I(eHHLIC KOMIIJICKCHBIC YHCJia, MOAYJIb U apI'yMCHT
KOMIUIeKCHOrO uucia. opma 3amicH KOMIUICKCHOTO dHcia (TeoMeTphyecKas,
TPUT'OHOMETpUUICCKAs, anre6pa1/mec1<a$[). ApI/Iq)MeTI/ILIeCKI/IC Z[efICTBPISI C KOMIIJICKCHBIMH




YuCJIaMHU. Brimonnenue pacucToB € IMOMOIIbIO KOMIIJICKCHBIX YHCCII. HpI/IMepLI
HCIIOJIBb30BaHUA KOMIIIICKCHBIX YHUCCII.

TeopeTnyeckue 3aHsITHSI. 2
1.Kommtekcubie uucna. ITonsiTHe KomiuiekcHOro uuciia. ConpspKeHHbIE KOMIIEKCHBIE 2
4HCIIa, MOJYJIb M QPT'yMEHT KOMIUIEKCHOTO YHCJIa.
IpakTHyeckue 3aHATHSA 2
1l.dopma 3amucH KOMIIIEKCHOTO dHCla (TeOMeTpUYecKas, TPUTOHOMETpHUYEeCKas, 2
anreOpandeckas). ApupmMerndeckne AeHCTBIS ¢ KOMITIEKCHBIMHI YHCIIaMU

Pazpen 6. IIpoussognasi|Cogep:xkanue yuyeOHOro Mmarepuasa 22

(yHKIMH, ee IPUMEHEHUE

OmnpejieleHHe YHCIOBOH IOCIEOBATeIIBHOCTH M CHOCOOBI ee 3amaHus. CBoiicTBa
YHUCIOBBIX  HocienoBarenbHOCcTell.  OmnpenencHue Ipefena  IOCIEA0BATEILHOCTH.
Brruncnenue npeznenos mnocnenoBarensHocTed. ITpenen ¢yHKIMM Ha OECKOHEUHOCTH.
IIpenen ¢ynkuuu B Touke. Ilpupamenne aprymenra. Ilpupamenue ¢yHkuuu. 3angauu,
[OPUBOSIME K IOHATUIO MpoM3BOAHON. OrmpeneneHue IPOU3BOJHON. AJITOpUTM
OTBICKAaHUS IIPOU3BOIHOM. DopMysl muddepeHpoBaHus. ITpaBuiia
QG GepeHIMpOBaHUS. OmnpeneneHue CJIOKHOMU (hyHKIMH. IIpousBonnas
TpuroHomerpudeckux  ¢ynkumit. [IpomsBomnas  ciokHoW  (yHkimu. IlonsTtue
HerpepelBHOM  (yHkimm.  CBoiicTBa  HemnpepblBHOW — QyHKIuH. CBsi3h  MEXTy
HEMPEPBIBHOCTRIO M TU(DHEPeHIMPYEMOCTEI0 (DYHKIMH B TOYKE. AJTOPHTM pEIICHHS
HEpaBEHCTB METOAOM HHTEpBaJOB. I'eoMeTpUdecKuil CMBICI NPOU3BOIHON (QyHKIHU —
yrIoBoil K03 dUUMEHT KacaTelnbHOH K rpaduky (QYHKIMHM B TOYKe. YpaBHEHHE
KacaTeJIbHOU K Tpaduky QyHKIHMU. AJITOPUTM COCTABJCHUS YpaBHEHMs KacaTEIbHOH K
rpaduxy ¢yukimun y=f(x). @Ousndeckuil (MEXaHWYECKUI) CMBICI MPOU3BOAHOH —
MT'HOBEHHasl CKOPOCTb B MOMEHT BpeMeHH t: v =S’ (t). Bo3pactanue u yobiBanue GyHKIIH,
COOTBETCTBUE BO3PACTaHUsI M YObIBaHMS (QYHKIMM 3HaKy npou3BogHoil. IlonsTue
IIPOM3BOAHON BBICILIETO NOPSAKA, COOTBETCTBUE 3HaKa BTOPOM MIPOU3BOAHOMN BBIITYKJIOCTH
(Bormyroct) GYHKIMM Ha OTpe3Ke. 3ajaud Ha MakCUMyM M MUHMMYM. IloHsTue
ACHMIITOTBI, CHOCOOBI X OIpeieNeHUs. AITOPUTM HCCIIeI0BaHUS (DYHKLIUHU U ITOCTPOSHUS
ee rpaduKa C MOMOIILI NMPOU3BOAHONU. [IpoOHo-nuHeiiHas (ynknus. HWcecnenoanue
(yHKIIMM Ha MOHOTOHHOCTh M IOCTpoeHHe rpadukoB. HaxoxaeHue HauOOJbIIETO H




HauMCHBIICTO 3HAUYCHUN (byHKIII/II‘/‘I, IOCTPOCHUC I‘pa(i)I/IKOB MHOI'O4JICHOB C
HCIOJIb30BAHUCM alllaparta MaTEMAaTUYCCKOT'0 aHaJIn3a

Teopeanecmle 3AHATUA

[
N

1.IlonsTue npousBoxHoil. @opMys! U mpaBmiIa uQdepeHIPOBAHNS

2.®opmynel nuddepeniupoanus. [Ipasuna quddepeHumupoBanus

3.IIpon3BoIHBIC TPHTOHOMETPUYECKHX (BYHKIMIL. [Ipor3BOIHAS CIOKHONW (QYHKIUH

4 I'eoMeTpuuecKUi ¥ HPU3HIECKHIA CMBICI IPOU3BOITHOM

5.MoHOTOHHOCTE (QyHKIHH. TOUK; SKCTpeMyMa

6.MccnenoBanue GyHKIMM ¢ TOMOMIBIO IPOM3BOAHOI. [locTpoeHne rpadukos.

7.HaunOomnbiee 1 HanMeHbIIee 3HAUCHUS (DYHKIINH

Hpaxnmec;me 3AHATUA

1. IuddepenumpoBanme ayieMeHTapHBIX (HYHKIIHH.

2.JloHATHE O HENpepBIBHOCTH (QYHKIMHI. MeTo HHTEpBaJIOB

3.UccnenoBanue GyHKIMK ¢ TOMONIBIO TPOU3BOAHOM. [TocTpoeHue rpaduKoB.

4.VccnenoBanue GYHKIMU C TOMOIIIBIO Pon3BoIHOM. [TocTpoenue rpadukos.

13.KonTpoasHast padoTa NeS
IIponsBoanas GpyHKnuM, ee NpUMEHEHUE
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Paszgen 7. MHOTOrpaHHUKH H
TeJ1a BpalleHust

Conep:xanue y4eGHOro MaTepuasia

[Monsitne MHOTOrpaHHUKA. ETo a5ieMeHThI: BepinHbl, pedpa, rpanu. Juaronans. Cevenue.
Beinykiible u HEBBITYKIIbIe MHOTOrpaHHUKH. [lonstue npusmsl. Ee ocHoBanus 1 60KOBBIE
rpanu. Beicota npusmel. [Ipsimast u HakinonHas npusma. [IpaBunbnas mpusma. Ee ceuenue.
[Mapamienenunen, cBOiCTBa MPSMOYroJibHOrO Mapamienenunena, kyod. CedeHue kyoOa,
napaienenunena. [lupammuaa u ee osnementsl. Ceuenue mnupamuisl. IIpaBuibHas
nupaMuza. YceueHHas nupamuzaa. [lmomanas O0KOBOH M MOJHOM MOBEPXHOCTH MPH3MBI,
nupamMuasl. CHMMETpUsI OTHOCUTEIBHO TOUKH, MPSAMOH, IIockocTu. CUMMETpHst B KyOe,
napajiesnenunese, npusme, nupamuae. CHMMETpus B IPUPOAE, apXUTEKType, TEXHHUKE, B
ObiTy. [ToHATHE TPaBUIBHOrO MHOTOrpaHHuKa. CBOMCTBA MPABUIIBHBIX MHOTOTPaHHHUKOB.
Humuaap m ero snemenThl. CedeHue HMAMHIpa (MapajuiebHOE OCHOBAHUIO U OCH).
Paszeeprka munuaapa. Komyc u ero siemeHTsl. CeuyeHue KoHyca (TapajuiesibHOE
OCHOBaHHIO M NPOXOJIIee Yepe3 BEPIIMHY), KOHWYECKHe cedeHus. Pa3BepTka KoHyca.
VYceuennniii konyc. Ero oOpasyromiast u Beicota. CedeHue ycedeHHoro konyca. lllap u

[EnY
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chepa. BzaunmHoe pacnionoxkenue cdepsl u miockoctd. Cedenue mapa, chepst. [Tonstue
00 o0beme Tenma. O0beM KyOa U MpsIMOYToJbHOTO mapaienenunena. O0beM MPU3MBI U
mHIpa. OTHOIIEHHE 00BEMOB MOJJOOHBIX TeN. [ €eOMEeTpUIeCKUil CMBICIT OTPEIEITUTEIS
3-ro nopsiaka. O6beMbl mupamMubl 1 KoHyca. O0bem mapa. [Tnomany noBepxHocTel Tel.
Wcnonbs3oBaHne KOMOMHAIMM MHOTOTPAHHMKOB U TeJl BpalleHHs B MPAKTUKO-
OpUEHTHPOBAHHBIX 3aJla4ax.

Teopeanecmle 3aHATUA

1.IlonsTne MHOrOrpaHHuka. Ero sjeMeHThI: BepUIMHBI, pebpa, rpaHu. Jluaronaib.
Ceuenne. Brimykiible W HEBBIIYKJIbIe MHOTorpaHHukd. Ilpusma, ee cocramisronue,
ceuenwue. [IpsimMas u npaBuiIbHas npu3Mbl. [lupaMuaa u ee sneMeHTsl. CedeHrne MupamMuIbL.
[IpaBunpHas nupamuga. Y cedeHHas mupamMuaa

2.Cummetpust B Kybe, mapamienenunene, npusme, nupamuzae. LummHzap, ero
cocrasistomue. Ceuenne mumHapa. Konyc, ero cocrasisonue. CeyeHrne KOHyca

3.1ap u chepa. BzanmHoe pacrionoxerne chepsl 1 miockoctr. Cedenne mapa, cheps

ITousitne 06 00BeMe Tena. OTHOIIEHHE 00BbEMOB MOJOOHBIX Ten. OObEMBI U ILIOIIATH
TOBEPXHOCTEH Ten

IpakTHyeckue 3aHITHS

1.ITapamnenenumnen, ky6. Ceuenne kyOa, mapauieNenunena

2.ITnomans OOKOBOW ¥ TIOJHOM IOBEPXHOCTH TPHU3MBI, NHUpaMuibl. [IpaBuiibHBIC
MHOTOTPaHHUKH, X CBOMCTBa

3.Yceuennslit konyc. Ero oOpasytromias u Beicota. CedyeHue yceueHHOro KoHyca

4 Ilonsarue 06 oobeMe Tema. OOBeM Kyda M MpIMOYTOIbHOTO Hapasienenumena. Oosem
npu3Mbl 1 mmHApa. OTHOmEHHEe 00BbEMOB NMOJOOHBIX Tel. | eOMETPHYECKHH CMBICI
oIpefeNuTeNs 3-To mopsaKa

NN NN

5.KOM6I/IHaHI/II/I MHOT'OI'PaHHUKOB U TCJI BpallilCHUA

6.KOM6I/IHaHI/II/I MHOT'OI'pPaHHUKOB U TCJI BpallCHUS. FeOMeTpI/I‘ICCKI/IC KOM6I/IH3.HI/II/I Ha
IIPAKTHUKEC. Hcnons3oBanue KOM6I/IH&HI/Iﬁ MHOT'OI'PaHHUKOB W TCJI BpAalllCHHUS B IPAKTHUKO-
OPHCHTUPOBAHHBIX 3aga4dax




7. KonTposbHas paGoTa Ne6.
MHOrOrpaHHUKH H TeJla BPaIleHHs

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHME

11.TIpumeps! cummeTpuii B mpodeccuu 2
12.CumMeTpus B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY 2
13.CummeTpust B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 2
14.Komnyc, ero cocranistonue. CedeHne KoHyca 2
CamMmocTrosiTe1bHAsA padoTa (MHAMBHUAYATbHbIE NIPOEKTHI) 4
Copaep:xanue y4eGHOro MaTepuajia 12
3ajaua O BOCCTAaHOBJICHMM 3aKOHAa [BIDKCHUS II0 M3BECTHOM ckopocTtu. IloHsarue

Pasznen 8. IlepBooGpa3uas|uHTErpHpoBaHus. O3HaAKOMIICHHE C TIOHATHEM HHTErpaja u IepBooOpasHON Ui GYHKINH

(pyHKUH, ee TPUMEHEHHE y=f(x). Pemenue 3asad Ha CBA3b NEPBOOOpPA3HOW M €€ IMPOU3BOAHON, BBIYHCIICHHE
nepBooOpasHoi  aist  fgaHHOW  yHkummu. Tabmuma  GopMyn Ui HaXOXKICHUS
nepBooOpasHeIX. M3ydeHue npasuia BEIYUCIEHHS IEpBOOOPa3HON. 3a1auu, IPUBOSILUE
K TOHATUIO OIPEAENIEHHOr0 MHTErpaja — O BBIUUCIEHUM IUIOIIAAM KPUBOJIMHEHHOMN
Tpamenuu, O IepeMelleHud Touku. lloHsTue  onpenenéHHOro  UHTErpana.
T'eomeTpuuecknii ¥ (QU3MYECKHHA CMBICT ONpPEICICHHOro wWHTerpana. Popmyna
Hretorona— JleiiOnuna. [TonsiTie HeonpeaeieHHOro HHTerpaia. | eoMeTpuYeckuid CMBICH
ONPENENICHHOr0 MHTerpana. ['eoMeTpuueckuil CMBICAT ONPENECHHOIO WHTerpana.
@®opmyna Hbtorona - JleiiOnuua. PemieHue 3ajay Ha IpPUMEHEHHME HHTerpana Juls
BBIYMCIICHUST (PU3MYECKHX BenMuYuH W Tuiomaned. [leppooOpasnas ¢yHkuuu. IpaBuia
HaxoxJieHus nepBoodpa3Hbix. Ee npumenenue.
TeopeTuueckue 3aHsITHS 8
1.IlepBooOpa3nas ¢pynxunu. [IpaBuma HaxoXxAeHNS IEPBOOOPA3HBIX 2
2.JloHATHE HEONPEIEIECHHOTO U ONPEIeICHHOI0 HHTErpaia 2
3.IInomans kpuBonuHeitHON Tpanenun. @opmyna Herotona — JleiiOruma 2
4.T'eoMeTpUIECKUN CMBICIT ONTPEICIICHHOTO HHTErpaia 2
IIpakTHyeckne 3aHATHSA 4
IIpodeccnoHaIbEHO-0PHEHTHPOBAHHOE CO/ICPIKAHUE 2




1.T'eomeTpuueckuii cMbICT onpeneneHHoro naterpaina. @opmyna HeforoHa - Jleiibauma.

Pemenue 3aJa4 Ha MPUMCHCHUC MHTCIrpaia IJIsI BbIYUCICHUS (1)I/I3I/I‘IQCKI/IX BCIIMYHMH H

mIomanei 2
3.KourpoabHnas pagora Ne7. 2
IlepBooOpa3Hasi pyHKIUM, e NPUMEHEHUE
CamocTosTeabHas padora(UII) 2
Pa3nen 9. Crenenu u kopHu. | Cogep:kanue yueGHOro Marepuasia 14
Crenennasi pyHKIHS TTOHATHE KOPHS N-OM CTEIeH: U3 AeHCTBUTENbHOrO uncia. Dynkmmsa y=V(n&x) ux
cBoiicTBa U rpaduku. CoiicTBa KOpHs n-oif crenenu. .IIpeodpazoBanus
HppaLyOHANIBHbIX BhIpakeHUH. [ToHsATHE cTeneHH ¢ JTI00bIM paliMOHATbHBIM
nokasareneM. CTeneHHble QyHKIMHU, X CBOMCTBA U Ipaduku. PaBHOCUIBHOCTH
HppalMOHANBHBIX YPaBHEHUH U HepaBeHCTB. MeTonbl uX pemieHus. Pemenue
HppaLMOHAJIBHBIX YPaBHEHUH U HEPABEHCTB
Teopernueckue 3aHITHS 4
1.CrenenHas (yHKUus, ee CBOHCTBA 2
2.CBOICTBA CTENECHHU C PAIIMOHAIILHBIM M JICHCTBUTEIBHBIM IMOKA3aTEISIMU 2
IIpakTHYecKHE 3aHITHS 10
1.[ToHsATHe KOPHS N-Oif CTENEHH U3 AeHCTBUTEIbHOTO yncaa. PyHkuun y=V(n&x) Hx 2
cBoiicTa 1 rpadukn. CBOHCTBA KOPHS N-0H CTEIEHH
2.Ilpeobpa3oBaHne UPPAIMOHAIBHBIX BBIPAKEHHUH 2
3.PenieHne nppaloHaIbHBIX YPAaBHEHHI 1 HEPABEHCTB 2
4.PaBHOCHIIBHOCTH HPPAllMOHANBHBIX YPaBHEHHH W HEPABEHCTB. METOMBI UX PEICHHUSI. 2
Pemenune nppanmoHanbHeIX ypaBHEHUH U HEPABEHCTB
5.KonTpoabHas padora Ne§. 2
Crenenn u kopHu. CteneHHasi PyHKUHUSL.
CamocTtosnTeabHas padora(UII) 2
Paznen 10. Iloka3aTesnbHast Conep:xkanue y4eOHOr0o MaTepuaJia 12

byHKIUA

CreneHs ¢ IpOU3BOIbHBIM ACHCTBUTEIBHBIM TIOKa3aTeneM. OnpeneneHue
MIOKa3aTeNIbHON (PYHKITHH, ee CBOHCTBA U TpadiK. 3HAKOMCTBO C IPUMEHEHHEM
MOKa3aTeNIbHON (pyHKINHN. Pemenne moka3aTenbHBIX YpaBHEeHNH (DYHKIMOHATBHO-
rpadudecknm MetonoM. PemeHue mokasaTenbHBIX YPaBHEHHH METOIOM YpaBHUBAHHS




IIOKa3aTesei, MeTOI0M BBEIECHHS HOBOH IIePEMEHHOMH, (yHKIIMOHAIBHO-TPaQUIeCKIM
MeTozoM. Penienne nokazaTenbHbIX HEPABEHCTB. PellleHue cucTeM MoKa3aTeNlbHbIX
YypaBHEHUil.

TeopeTuyeckue 3aHsITHS 4
1.ITokazaTensHas QyHKIMS, ee CBOMCTBA. 2
2.Pemenne moka3arelbHBIX YpaBHECHHUH M HEPABEHCTB. 2
IpakTHyecKHe 3aHITHS 10
1.Crenenb ¢ NpOU3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. OnpezencHue 2
MOoKa3aTebHON (YHKIIMH, e¢ CBOMCTBA U TpaduK. PerieHne mokazaTebHbIX
ypaBHEHHH (QYHKIIMOHAILHO-TPAPUUIESCKUM METOJIOM.
2.PenieHne rmoka3aTesIbHBIX ypaBHEHHH METOJIOM ypaBHUBAHHS ITOKa3aTeNei, METOIOM 2
BBEJICHUSI HOBOM NEPEMEHHOM, PYHKIIMOHATBbHO-TPaQUISCKUM METOJIOM.
3.Penienne nmokasaresibHBIX HEpaBeHCTB. CUCTEMBI MTOKA3aTEIbHBIX YPaBHEHUH
2
5.KonTtpoibHas padora Ne 2
Ioka3arenbHas QyHKIMS
CamocTosTeabHas padora(UII) 2
Paznen 11. Conep:kanue y4eGHOro MaTepuasia 24
Jlorapu¢msl. Jlorapudm uucna. JlecATHUHBIN U HATYpalIbHBIN JOrapu(MBI, hmcno‘ e. CoiicTBa
Jlorapupmuyeckasn norapudmos. Oneparnus norapudmupoBanusi. Jlorapupmudeckas GpyHkuus u ee
pyHkmms cBoiictBa. [loHsTHE NOrapudmMuuecKoro ypaBHeHus. Onepanus MOTEHIUPOBAHUSL.
Tpu OCHOBHBIX METOAA PEIICHHS JIOTapu(PMUIECKUX YpaBHEHNH: (QyHKINOHAIBEHO-
rpaduyeckuid, METOJl MOTEHIIMPOBAHUS, METO/] BBEICHUS HOBOW TIEPEMEHHOIM.
Jlorapupmudeckre HepaBeHCTBA. AJTOPUTM PEIICHHSI CHCTEMbI YPAaBHEHHIA.
PaBHOCHIIBHOCTH JIOTapU(MHUUECKUX YPAaBHECHHUI U HEPABEHCTB. [IpuMeHeHue
norapuma. Jlorapudmudeckas crimpaiib B npupojie. Ee MmaremaTrueckue CBOMCTBA,
Teopernyeckue 3aHATHS 6
1.Jlorapudm uncna. JlecATHIHBIN U HATypPATbHBIH JTOrapu(MBbI, YHCIO € 2
2.Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA 2
3.Pemenue norapudMUUECKUX YpaBHEHUH U HEPABEHCTB. 2
IpakTHyecKHe 3aHATHSA 18
1.JTorapudm yrcna. JlecATHUHBIA U HATYPAIbHBIN JIOTapU(OMBbI, YHUCIIO € 2
2.CaoifctBa sorapumos. Omepariust Jorapu(pMAPOBaAHHS. 2

[noSaBneHo npumeyanue ([o1]):




3.CpoiicTBa norapudmos. Onepaius JorapugMUpoBaHusl.

4.Jlorapudmudeckas GyHKIHUS U €€ CBOWCTBA

5.Pemenne norapuMuueckux ypaBHEHHH pa3IMYHbBIMU METONAMH.

6.Penrenne norapudmudeckie HepaBeHCTB.

7.AJNTOPUTM pEIICHUS CHCTEMbl ypaBHEHHU. PaBHOCHIIBHOCTH JIOTapH(PMHUECKUX
YpaBHEHUH 1 HEPABEHCTB

NINININ N

IIpo¢eccnoHaIbHO-0PHEHTHPOBAHHOE CO/ICPIKAHUE

8.Ilpumenenne morapu¢pma. Jlorapudmmdeckas cmupans B mpupoje. Ee 2
MaTeMaTHIECKHE CBOHCTBA.
9.KouTtpoanHast paéora Nel0 2
Jlorapupmuyeckas GyHKOus.
CamocTosTeabHas padora(UII) 4
Pazpneu 12. Copepaxanue yue0HOro MmaTepuaia 8
MHo:xecTBa. J1eMEeHThI ITonstue MuoXecTBa. [logMHOMXkecTBO. Onepanuu ¢ MHOkecTBaMu. Onepanuu ¢
Teopuu rpagos MHOKecTBaMH. Pemenne npukinaaaeix 3axad. [lorsatre rpada. CBsa3HbIH rpad, repeBo,
IIMKJI rpad Ha MIOCKOCTH.
Teopernyeckue 3aHSATUS 2
1.Muoxectsa. [TonmMHO)kecTBO. Orniepaliuu ¢ MHOXKECTBAMHU. 2
IpakTHyecKue 3aHITHS 6
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHME
1.Onepanyu ¢ MHOXKECTBaMH. PellieHHe MPUKIIAAHBIX 33134 2
2.ITonsrue rpada. CBsasHeblil rpad, 1epeBo, LUK rpad Ha MI0CKOCTH 2
3.KonTpoabHas padora Nell. 2
MuoxecTBa, I'padbl 1 UX npuMeHeHuHe.
Pazaen 13. DneMeHTBI Copaep:xanue y4eGHOro MaTepuasia 14

KOMOMHATOPHKH,
CTATHCTUKH U TEOPUH
BepOosITHOCTEIl

IepecTaHOBKH, pa3MeleHus, couetanus. COBMECTHBIC U HECOBMECTHBIE COOBITHSI.
TeopeMbl 0 BEpOSTHOCTH CyMMBI COOBITHI. Y CJIOBHASI BEPOSTHOCTh. 3aBHCUMBIC U
HE3aBHCUMBIE COOBITHS. TEOpeMbl 0 BEPOSTHOCTH MPOU3BEICHUS COOBITHIA.
OTHOCHTENbHASL YaCTOTa COOBITHSI, CBOMCTBO €€ yCTONYMBOCTH. CTaTHCTUYECKOE
onpezaeneHue BeposTHOCTU. OLieHKa BEPOSITHOCTH COOBITUS. Bupl cityyaifHbIx
BennuuH. OnpeseneHne JUCKPEeTHON Cly4ailHOW BeTMYUHbBI. 3aKOH paclpeeeHus
JMCKpPETHOM CiIy4aiiHON Benn4MHbIl. Ee uncioBble XapakTepuCTHKU. BaprannoHHbIN




psix. [omurod gactor u rucrorpamma. CTaTUCTHYECKUE XapaKTEPHCTHKHU Psiia
HaOJII0/1aeMBIX JIaHHBIX. [lepBrudHast 00pabOTKa CTATUCTHYECKUX JAHHBIX.
I'patdhuueckoe ux npeacrapieHune. HaxoxaeHne cpeiHix XapaKTepUCTHK,
HaOIIFONaeEMBIX JAaHHBIX.

TeopeTuqecmle 3AHATUA

1.0OcHOBHBIC TOHATHS KOMGI/IHaTOpI/IKI/I. HGpeCTaHOBKI/I, Pa3MCUICHU A, COYCTAHUS.

2.Co0ObITHE, BEpOSITHOCTh COOBITHSI. ClIO)KeHHE H YMHOKEHHE BEpOSITHOCTEH

S.Z[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYHMHA, 3aKOH €€ pacnpeaCICHUSL

4.3amaun MaTeMaTU4YeCKOM CTaTUCTUKU. BapuanuoHHblid psia. [lonuroH 4actor u
rucrorpaMMa. CTaTUCTHYECKUE XaPAKTEPUCTUKY Psiia HAOII0AaeMbIX TAaHHBIX

NN (N[N0

IIpakTHYecKue 3aHITHS

IIpodeccnoHaATLHO-OPHEHTHPOBAHHOE COIEPKAHME

1.BeposATHOCTH B MPOQECCHOHANBHBIX 3amavaXx. OTHOCUTENbHAS YacToTa COOBITHS,
CBOICTBO ee ycroifumBocTH. CTaTHCTHYECKOE OIpeneieHHe BeposTHOCTH. OueHka
BEPOSTHOCTH COOBITHS

2.CocraBneHne Tabium W JgUarpaMM Ha IpakThke. [lepBuuHas oOpaborka
CTaTHCTHYECKUX NaHHBIX. ['paduueckoe mx mpencraBiieHHe. HaxoxkIeHHe cpemHux
XapaKTepPHUCTHK, HAOJIOIaeMBIX JTAaHHBIX.

3.KonTpoabHas padora Nel2
DJ1eMeHThI KOMOMHATOPHKH, CTATHCTHKH U TEOPHH BEPOSATHOCTEI.

CamocTosiTesabHas padora(HII)

Paznen 14. YpaBHeHus u
HepaBeHCTBAa

Coaep:xanue y4eGHOro MaTepuasia

PaBHOCHITBHOCTH ypaBHEHHH 1 HepaBeHCTB. Omnpenenenus. OCHOBHbBIE TEOPEMBI
PaBHOCHIJIBHBIX TIEPEX0/IaX B yPAaBHEHUAX U HepaBeHCTBaX. OO0IIMe METO/IbI PeICHUS
YpaBHEHUIA: MEPEX0/ OT PAaBEHCTBA PYHKIUH K pAaBEHCTBY apryMEHTOB ISt
MOHOTOHHBIX (DYHKIUI, METO/I Pa3JIOKEHUSI HA MHOXKHUTEIIH, METOJI BBEJICHHUS HOBO
repeMeHHOH, PyHKIMOHAIBHO-Tpaduieckuid Mmetoa. OOIIMe METOIbI PeLICHUS
HEPaBEHCTB: IePeX0Jl OT CPABHEHHS 3HAYCHUH (YHKUHUI K CPaBHEHUIO 3HAYCHUI
apryMeHTOB /Ul MOHOTOHHBIX (DYHKIIMA, METOJl MHTEPBAJIOB, (DYHKIIMOHAIIBHO-
rpaduyeckuid Mmetoa. I'paduueckuii METO| peleHHs YypaBHEHHIH U HEPABEHCTB.
Omnpenenenue Moayis. Packpeitie Moayis o onpenenenuto. [Ipocreiiniie ypaBHeHUS
Y HEpaBEHCTBA C MoAyJieM. [I[puMeHeHne paBHOCUIIBHBIX IIEPEXO/I0B B ONPEICICHHBIX
THIIAX YPAaBHEHUH U HEPABEHCTB C MOJIyJieM. 3HAKOMCTBO ¢ napaMeTpoM. [Ipocreiiime
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YpaBHEHUS U HEPABEHCTBA C IIapaMeTpoM. PellieHne TeKCTOBBIX 3a1a4
po(hecCHOHANBHOTO cofepskanus. OOImue METOAB! PEIICHUS ypaBHEHUH. Y paBHCHUS
1 HEPAaBEHCTBA C MOAYJIEM U C IapaMeTpaMu.

Teopeanecmle 3AHATUA

1.YpaBHeHHSs ¥ HEPAaBEHCTBA C MOJYJIEM.

2.ypaBHeHI/I$I 1 HCPAaBCHCTBA C NapaMETpaMu

NN

HpaKTuqecmle 3AHATUA

[E=Y
~

1.PaBHOCHJIBHOCTh ypaBHEHHUH 1 HepaBeHCTB. OOIIME METO/IbI PELICHUS

2.I'padudeckuii METOJ pelIeHHs YpPaBHCHUIA.

3.I'paduueckuii MeTO pelICHNs YPABHEHUH U HEPABECHCTB

4.Omnpenenenne moxpyna. PackpeiTe Moayns 1o onpeaeneHuro. [Ipocteiinue
YpaBHEHHUS M HEPaBEHCTBA ¢ MoayjeMm. [IpuMeHeHHe paBHOCHIBHBIX IEPEXO0J0B B
OINpe/IeNICHHBIX THIIAX YPABHEHHH W HEPABEHCTB C MOJIYJIEM

NININN

5.3HakoMcTBO ¢ napameTpoM. ITpocreiiiye ypaBHEHUS U HEPABEHCTBA C ApaMETPOM

N

IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAePKAHNE

6.Pemenne TEKCTOBBIX 3a7a4 MPOPECCUOHATBHOTO COJCpKaHU. PeleHne TeKCTOBBIX
3a7a4 nMpohecCHOHATBLHOTO COAEPIKAHNUS

7.PemeHne TeKCTOBBIX 3aj1ad NpodecCHOHATIbHOro coaepxanus. OOmmMe MeToJbI
peuieHus ypaBHEHUI. Y paBHEHUSI U HEPABEHCTBA C MOJIYJIEM U C ITapaMeTpaMH.

NN NN

Pa3nea 15. DiieMeHTBI
AHAJMTHYECKO# reoMeTpuu

Conaep:xanue y4eGHOro MaTepuasia

10

OmnpejesneHre BeKTopa. BeKTOphI Ha IIIOCKOCTH U B IIPOCTpaHCTBe. JIMHEHHbIE onepaiyi Hal BEKTOPIMH.

Brruucnenue CKaJIAPHOr'O IMPOM3BCACHUSA BCKTOPOB, MOAYJIA BCKTOpA U yIjla MCXAY
CCPCANHBI OTPE3Ka. HpI/lMeHeHI/Ie BCKTOPOB JId PCIICHUS TCOMETPUICCKUX U ITPAKTHUIC

ypaBHeHI/IH MPsAMBIX Ha MJIOCKOCTH U B IPOCTPAHCTBE

BekTOpamu. OmpeneneHue pacq
CKHX 3371a4.

Buel ypaBHEHUH NPSMBIX HA TUIOCKOCTH M B IIPOCTPAHCTBE: YPaBHEHHUE C YIIIOBBIM KRG QHITEHTOM, o0lee ypaBHEeH

YpaBHEHHE «B OTPE3KaX».
OrnpenenieHre B3aMMHOTO PACIIONOKEHHS MPSIMBIX U YIJIa MEX1y HUMH, PACCTOSIHUS OT

Kpussie BTOpOro nopsiaka

TOYKH 10 Hpi[MOﬁ .

Kanonunueckue ypaBHEeHHsI KpUBBIX BTOPOro nopsaka. [loctpoenue KpuBbIX BTOPOI'o NMApPsAIKa U BHIYHLIEHNE UX OCHOBY

TOSTHUA MCXAY TOYKaMU U KOOpAUHAT

MC, KAHOHNYCCKOC U NMapaMETPpHUICCKOC,

HBIX 3JICMCHTOB.




TeopeTuueckue 3aHATHS

N O

1. Omnpenenenne BekTopa. BekTophl Ha ITOCKOCTH U B MpocTpaHcTBe. JIMHEIHEIE
OIlepany HaJ BEKTOPaMH.
2. BrlumcieHne CKaIIpPHOTO MPOM3BEACHMS BEKTOPOB, MOAYJIS BEKTOpa M yria
MexJy Bekropamu. OnpeneneHue pacCTOSHUS MEXAY TOUKAMU M KOOpPAUHAT 2
cepeauHbl OTpe3Ka. IIpuMeHeHne BEKTOPOB Ul PELICHUS F€OMETPUUYECKUX U
IIPaKTUYECKUX 3aJad.
3. OmpenencHue B3aMMHOIO PACIHONIOKEHHS MNPSIMBIX M YIJIa MEXIy HHMY,
PacCTOSHUS OT TOYKH JI0 PSIMOH. 2
IpakTHyeckue 3aHITHS 4
1. BbluncieHHe CKaJApHOrO MPOU3BENECHUS BEKTOPOB, MOIYJsS BEKTOpa U yria
MexJy Bekropamu. OnpeseneHue pacCTOSHUS MEXAY TOUKAMU M KOOPAUHAT 2
cepefnHbl OTpe3Ka. IIpuMeHeHue BEKTOPOB IS PELIEHUS FE€OMETPUYECKUX U
IIPaKTUYECKUX 3aJad.
2. OmpenencHUe B3aMMHOIO PACIHONIOKEHHS MPIMBIX M YIJIa MEXIy HHUMH, 2
pacCcTOSHHS OT TOYKH JI0 MPSIMOIi.
Conep:xkanue y4eOHOro MaTepuaJia
[Tnockue Gurypsl U MPOCTPaHCTBEHHEBIE TeJd, UX OCHOBHBIE 3JIeMEHTHI. [lnmomanan
IUTOCKUX (UTYp W IUIOMAAN MTOBEPXHOCTH Tell. Pacder ruromaneil cTpouTeNbHBIX 8
KOHCTpYKIUH. OCHOBHBIE (YOPMYIIBI IS BBIYUCICHUS 00BEMOB ITPOCTPAHCTBEHHBIX
Ten. Berumcnenne o0bEMOB IeTanel CTPOMTENBHBIX KOHCTPYKIHH, OIpeiesicHUe
00beMa 3eMIITHEIX PadoT.
TeopeTuueckue 3aHsITHS
Pa3zpes 16. Bolunciaenne
JLTOIIA eI 1 OGBEMOB 1. Tnockme ¢GUTYpsl U TPOCTPAHCTBEHHBIC TeJla, MX OCHOBHBIC 3JIEMEHTHL
ITnomany mIockux GUryp U IIIOMATH IIOBEPXHOCTH TelL. 2
2. Pacuer mnomane CTpOUTENEHBIX KOHCTPYKIIHIA. 2
3. . OcHOBHEIE (pOPMYIIBI IS BEMYHUCICHNS 00bEMOB IPOCTPAHCTBEHHBIX TEIl. 2
4. BrruucneHne 00BEMOB JeTanell CTPOHUTENBHBIX KOHCTPYKIUH, OIpeeleHIe 2
00beMa 3eMIITHEIX PadoT.
Paznen 17. Conep:xanue y4eGHOro MaTepuasia 18

JAuddepenunansHoe n
HMHTErpajibHOe HCYHC/IEHH e

OmnpepeneHne YucI0BOH NOCIeA0BaTeILHOCTH. [IoHTHE Ipeiesia HOCIeA0BaTeIEHOCTH
n Qynkuuu. OCHOBHBIC CBOWMCTBA IMpEJNENIOB. 3aMevareibHble Npeseibl. Beraucienue




IPE/ICNIOB TIOCTIE0BATENBHOCTEH W (DYHKIHI ¢ IPHIMCHEHHEM Pa3JIMYHBIX METOMIOB.
VccnenoBanne (yHKIIMM HAa HENPEPHIBHOCTb, OMNpENENICHHEe TOYEK pa3phIBa.
Omnpenenenne nponsBogHol (yHKIMH. OCHOBHBIE TpaBmina Tud(hepeHIpOBaHHUS.
Tabmuna MpoOU3BOTHEIX OCHOBHBIX 3JIEeMEHTapHBIX (yHKuWi. IIpon3BoaHas CIOXKHOH
(YHKINHM IPON3BOAHBIC BEICIINX MOPsAKOB. CocTaBleHNE YpaBHEHHs KacaTeNbHOH U
HopMmaiu. OmnpeseneHne SKCTPeMyMOB (YHKIUH. BbluuciieHne HauOONBIIErO U
HaMMEHBIIIETO 3HAUYCHUH (DYHKINY Ha 3aJaHHOM oTpe3ke. [IpuMeHeHne Ipon3BOAHOM K
HCCIIEOBAaHHUIO (DYHKIMH W A HAXOXKACHMS HAWIY4IIEero PEIICHUS B IPHKIAIHBIX
3agayax. HeompeneneHHbI WHTerpajg, ero cBoiicTBa. TaOimma HMHTErpajoB.
BbluncneHue HeonpeneséHHbIX MHTErpajloB METOJOM 3aMEHbl IIEPEMEHHBIX U C
MIOMOIIBI0O MHTETPUPOBAHUS MO YacTsAM. MHTerpupoBaHWe PalMOHANBHBIX (YHKIIUH.
OmnpenenéHHBIl WHTETpaJl, OCHOBHBIE cBoWcTBa. Popmyna HeroToHa-JleliOHuIa.
3aMeHa MEpPEeMEHHONW U UHTErPUPOBaHUE IO YacTsIM B ONpPEACIEHHOM HHTErpale.
ITocTpoenue kpuBoJMHEHHON Tpanenuu. IIpuMeHeHUe ONpeAeneHHOro MHTerpaia K
BBIYHCIICHHUIO TUIOIMA/ICH TIIOCKUX (DUTYP U BBIYUCICHHIO 00BEMOB.

Teopernyeckue 3aHATHSA

1. Ompenenenue  uuciaoBOM — mocienoBatenbHocTd.  IlomsTHe — mpenena
MOCNIeIOBaTeNbHOCTH W (QyHKOMH. OCHOBHBIC  CBOMCTBA  IIPECIIOB.
3amMeydaTebHbIE IIPEIEbl.

2. OmpenencHue IIPOU3BOAHON byHKIMH. OCHOBHbIE paBUiIa
muddepenuypoBanus. Tabnuia OPOU3BOAHBIX OCHOBHBIX 3JIEMEHTapHBIX
¢byukuuii. [IponsBoaHas cioxxHONU GYHKIIMY IPOU3BOIHbIE BBICIINX HOPSKOB.

3. HeomnpeneneHHslid HHTETpa, ero cBoicTBa. Tabmuiia HHTErpaioB. Beruncienue
HEONpeAENEHHbIX MHTETPATIOB METOAOM 3aMEHbI MEPEMEHHBIX U C IOMOIIBIO
HMHTErPUPOBAHUS 10 YACTSM.

4. OmnpenenéHHblii UHTETpall, OCHOBHBIE cBolicTBa. Popmyna Hetorona-Jleiionuna.
3aMeHa nepeMeHHON U HHTEIPUPOBAHUE 10 YACTSIM B ONIPEJEIEHHOM HHTErpalle.

IIpakTHyeckne 3aHATHSA

1. BbluncieHue NpeieNnoB MOcieJoBaTeIbHOCTEH U (YHKIMHA C IpUMEHEHUEM
pa3nmuuHbBIX  MeTogoB. MccnenoBanue  GYHKIMM Ha  HEHNPEPHIBHOCTH,
oIpeesIeHUe TOUEK pa3phiBa.

2. CocraBieHHE YpaBHEHHS KacaTeNbHOH U HOpMaii. OnpeliesiecHue SKCTPEMyMOB
¢byukiyy. Beruucnenne HauGoIbIIEr0 U HAMMEHBUIETO 3HaYeHUH GYHKIMK Ha
3aJ]aHHOM OTpe3Ke.




3. IlpuMeHeHHEe TPOU3BOAHON K HMCCICNOBAHMIO (DYHKIMH W JUIT HaXOXKICHHS 2
HaMITy4IIero penIeH:s B MPUKIIATHEIX 3a1a9ax.
4. VHTerpupoBaHHe pallHOHATBHBIX (yHKITHIA. 2
5. Iloctpoenue KkpuBonuHEHHOH Tpaneuuu. IlpumeHeHHE OIpPENEIEHHOrO 2
MHTETpaJIa K BBIYUCICHHIO IUTONTAeH IUTOCKUX (GUTyp ¥ BEIYUCICHHIO 00BEMOB.
Pa3zpes 18. OcnoBbl Teopun | Copepixanue yueOHOro MaTepuasa
BepOSTHOCTEH 1 CnyuaifHble COOBITHA, WX BHUIBL. ~ BEpOATHOCTb CIy4allHOTO COOBITHS, CBOWCTBa
MaTeMaTH4YecKoi BEPOSITHOCTH. BrIYmcieHre BEPOATHOCTEH CIOXKHBIX COOBITHIA. TeopeMbl CIIOXKEHUS U 8
CTATUCTHKH YMHOXEHHSI BeposiTHOcTeil. dopMyna momHoW BeposTHOCTH U (opmyna beprysmu.
Vcnoaast BepositHOCTh.  Dopmynsl  MyaBpa-Jlammaca.  ®opmyna  Ilyaccona.
CocTaBlieHHE CTaTUCTUYECKOTO pacIpeesieHus] BHIOOPKH, MOCTPOCHUE MOJIMIOHA
THCTOTPAMMBI.
Teoperuueckuii MmaTepuan
1. CocraBineHHe CTaTHCTHYECKOTO pAacCIpeleleHHus BBIOOPKH, MOCTPOCHHE
MOJIUTOHA U THCTOTPAaMMBI. 2
2. CocraBmeHHE CTATHCTHYECKOTO pACHpeleTeHHs BBIOOPKH, IOCTPOCHHE 2
MOJUTOHA U THCTOTPAaMMBI.
[pakTHyeckue 3aHATHS
1. BemumcrneHne BEpOATHOCTEH CIOXKHBIX COOBITHH. TeopeMbl CIOXKEHUS | 2
YMHOXEHHS BeposTHOcTed. DopMmyna TOMHOH BeposTHOCTH U (opmyna
beprymnu.
2. YcnosHas BepositHOCTh. @opmynst Myaspa-Jlamraca. @opmymna [Tyaccona. 2
IIpome:xxyTouHas Jk3aMeH B1-oM u 2-0M ceMecTpe 22
aTTecTaunus
Hroro
TeopeTHYECKHe 128
3 158
CamocTosTesbHas padora (AII) 16
IpoMe:KyTOYHASI ATTECTALMSA 22

J151 XapaKTepUCTHKH YPOBHS OCBOEHMS y4eOHOI0 MaTepHaJIa MCIO/Ib3YIOTCS ClIefyIoLe 0003HaYeHUs:
1 - o3HaKOMUTEIbHBIH (Y3HABAHUE PaHee U3YYeHHBIX 00beKTOB, CBOICTB);
2 - penpoAYKTUBHBII (BBHINOJTHEHHE AeSITETHHOCTH M0 06pa3y, MHCTPYKIIMH WJIH MO/ PYKOBOICTBOM);

3- l'lpO,HyKTl/IBHLIﬁ (l'l.]'laHPlpOBaHl/le H CAMOCTOATE/JIBbHO€ BBINOJHECHUE N€ATCJIbHOCTH, PCLICHUE l'lpOﬁJ'leMHl:lX 33,[[3‘-[).







3. YCJOBHUS PEAJA3SALIUHA TPOTPAMMBI YUEBHOWM JIUCIATIIMHBI
C00.02.01 MATEMATHKA

3.1. TpeGoBaHus K MaTepHAILHO-TEXHHYECKOMY 00ecCIedeHN 0

Peanmmzanuss  ydeOHON  aucIUIUIMHBL  TpeOyeT Hanuuus y4eOHOro KaOwWHeTa
MaTEeMaTHYCCKHUX TUCIIUTLIHH.

OobopyaoBaHue yueOHOro KabuHeTa:

- HarJIsJHbIE TOCOOUS (KOMIUIEKTHI y4eOHbIX TaOJHIL, IUIAKAaTOB, TOPTPETOB BBIIAOIMXCS
Y4YEHbIX-MAaTeMaTHKOB, MOJIEIIH U 1P.);

- CIHELHATN3HPOBAHHOE NTPEAMETHOE OCHAIICHIE;

- TEXHUUYECKUH CpecTBA OOYUCHHUS U OPTTEXHUKA;

- -cpenctBa  HMH(POPMAIMOHHO-KOMMYHUKALMOHHBIX ~ TEXHOJOTMH M ayauo -
BUJICOMATEPHUAJIbI;

- CIIPaBOYHUKH, METOJMYECKHE TOCOOUSI, ClielUalbHasl INTepaTypa.

Harnsignbie nocoous:

1. TpuroHomeTpudeckasi OKpy>KHOCTb.

2. Tabnmuua npou3BOJHBIX.

3. Tabnuua UHTErpaioB.

4. lepeBsiHHBIC, METAJIIMYECKHE [EOMETPUIECKUE (PUTYPBIL.

3.2. UndopmannonHoe odecnieyeHue 00yueHnst
ITepeyeHb yueOHBIX U3JaHUII OCHOBHOI M 1I0NOJTHUTEIbLHOI THTEpaTyphl, MHTEpHET-

pecypcoB
OCHOBHbIC HCTOYHHKH:
1 Bammvakos, M.M. Marematrka [DiekTpoHHBIH pecype]: yueOHuk / bammakos

M.M. - Mocksa: KnoPyc, 2019. - 394 c. - 3BC «BOOK.RU» - Pexum nocryma:
https://book.ru/book/929528

2 Janasu, A.A. Maremaruka [ QnekTpoHHbIH pecypc]: yueOnuk / A.A. JlanasH. - M.:
dopym, 2018. — 544 c¢. - DOBC «Znanium.com» - Pexum  gocryma:
http://znanium.com/catalog/product/967862

JlonoHUTEIbHBIE HCTOYHUKH:

1. Maremaruka [ OneKTpoHHbIH pecypc]: yuebnoe nocobue / H.b. Kapbauunckas [u
np.]. - M.: Poccuiickuii rocyaapcTBeHHBIN yHUBepcUTeT mpaBocyams, 2015. - 342 ¢. - OBC
«IPRbooksy - Pexxum nocrtyna: http://www.iprbookshop.ru/49604.html

2. Maremaruka B mpuMmepax M 3amadax. U. 1 [DnekTpoHHBIH pecypc]: yueOHOe
nocobue / JI.U. Maiicenst [u zp.]. - Munck: Beinniimast mkoina, 2014. - 359 c. - O5C «IPRbooks»
- Pexxum nocryna: http://www.iprbookshop.ru/35494.html

3. Maremaruka B npumepax M 3amadax. Y. 2 [DnekTpoHHbIH pecypc]: yueOHOe
noco6ue / JI.W. Maiicenst [u ap.]. - Munck: Bemmiimast mkoina, 2014. - 431 ¢. - DBC «IPRbooks»
- Pexxum nocryma: http://www.iprbookshop.ru/35495.html

HntepHeT-pecypcesl:

1. ru.wikipedia.org/wiki/matematuka - JlaHHBI# calT MOKa3bIBACT TEOPHIO B
COBOKYITHOCTH U 00pa3yeT MaTeMaTHYeCKyl0 MOJIEeIb HCCIeLyeMOoro oobema.

2. allmatematika.ru.; bumath.net - DrmemeHnTapHas MaremaTHKa WHTEPHET IIKOJ. Bce
pa3ernbl MATEMAaTHKH CPEeAHEeH MKOIIBL: Teopys U pereHus.

3. www.fcior.edu.ru (M opManuoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MATEPUAIIBI).

4. www.school-collection.edu.ru (EauHass KomteKuuu HH(PPOBBIX 00pa3oBaTEIbHBIX

pecypcoB).

3.3. CamocTosiTe1bHAs paboTa 00y4aoLINXCst
CamocrosTenbHas padora 00y4aroIuxcs B BUJC UHIWBHIYaIbHOTO IPOEKTa BO BTOPOM
ceMecTpe.


https://book.ru/book/929528
http://znanium.com/catalog/product/967862
http://www.iprbookshop.ru/49604.html
http://www.iprbookshop.ru/35494.html
http://www.iprbookshop.ru/35495.html

IlpumepHbIe TEMBbI MHANBHAYAJIbHBIX IPOEKTOB

. HenpepsiBHBIE 1p06H.

. [IpuMeHeHnE CII0KHBIX IPOLUEHTOB B dKOHOMUYECKHX pacyeTax.
. IapannensHoe NPOEKTHPOBAHHE.

. CpenHue 3HaYeHHs M UX IPUMEHEHUE B CTATHCTHKE.

. BexTopHoe 3a1aHKe MPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
. CnoxeHne rapMOHHYECKUX KOJeOaHuil.

. I'paduaeckoe penreHne ypaBHEHUH 1 HEPABEHCTB.

. IIpaBuibHBIC U NOTYNPABUIbHBIC MHOTOTPAaHHUKH.

. Konnyeckune cedenus 1 uX MpUMEHEHUE B TEXHHUKE.

10. [ousTre muddepeHmana u ero TPUIOKCHUS.

11. CxeMbl IOBTOPHBIX UCIBITaHUH bepHymm.

12. UccnenoBanue ypaBHEHUH M HEPABEHCTB C MApPaMETPOM.

OO0 ~JN N A~ WK —



4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEBHOM

JTACOHATIINHBI

C00.02.01 MATEMATHKA

Pe3yabTaTsl 00yueHust

Kpurtepuu ouenku

MeToabl OLEHKH

Dopmupyembie yMeHUsI:

- BBINOJHSATD apuQMeTHyecKue
JIEWCTBHA  HAJl YHUCIaMH, codYeTas
YCTHBIE M TIMCbMEHHBIE IPUEMBI;

HaXOIWTh MPHUOIMKCHHBIC 3HAYCHUS
BEJIMYUH M HOTPEIIHOCTH BBIYUCICHUH
(abcomoTHAasT W OTHOCHTEIIBHAs);
CPaBHHBATDH YHCIIOBBIC BEIPAKCHNS;

- HaXOJWUTh 3HAYCHUS KODHS, CTEICHH,
norapudma, TPUTOHOMETPHUYECKHX
BBIP@KEHUH Ha OCHOBE OIPE/ACICHHMS,
HCHONB3yS ~ NPU  HEOOXOAMMOCTH
HUHCTPYMEHTAJIbHbIC CpEICTBa;
HOJIb30BAThCS IPUOIIMKEHHON OLEHKOH
[PH IPAKTHYECKUX PACUETaX;

- BBITIOJIHATh npeoOpa3zoBaHus
BBIDOKEHUH, TpUMEHss  (GopMyIB,
CBSI3aHHBIE CO CBOMCTBaMH CTEIICHEH,
J0rapu(MoB,  TPHUTOHOMETPUYCCKHX
byHKUMT;

- HCIONB30BAaTh  IPHOOpETEHHBIE
3HaHMS M YMEHHSI B IIPAKTHYECKOH
JeSTENbHOCTH U TIOBCEHEBHOMN KU3HU:
UL IPAaKTUYECKHUX PACUeTOB MO
(dhopmyam, BKIIroYast GopMyIIsl,
CoJiepIKallie CTeTIeHH, PaTuKaIb,
norapu(GMsl ¥ TPUTOHOMETPHUUYECKHE
(YHKIMH, UCTIONB3YS IPU
HEe0OX0JUMOCTH CIIPaBOYHbIE
MaTepHuasl U MPOCTenIre
BBIYHCITUTEIBHBIC YCTPONUCTBA

OLEeHKa «OTIMYHOY» BBICTABIISIETCS
00y4aronemMycsi, eCiii OH TIIyOOKO
¥ TPOYHO YCBOWJ TIPOTPAMMHBIH
Marepuan Kypca, HCUEpPIbIBAIOIIE,
MOCJIEIOBATENBHO,  YETKO U
JIOTHYECKH CTPOIMHO €ro W3jaraer,
YMEET TECHO YBSI3bIBAaTh TEOPHIO C
MIPaKTHKOH, cBOOOHO
CpaBisieTcss ¢ 3amadaMu = U
BOIPOCAMH, HE 3aTPYyIHSETCS C
OTBETaMH [PH  BHIOM3MEHEHHH

3aaHuH, TPaBUIIBLHO
000CHOBBIBAET MIPUHATHIE
pemenus, BJIageeT
Pa3HOCTOPOHHHMH HABBIKAMH U
TpueMaMK BBITIOJTHEHUS

MPAaKTUYECKUX 337134,
OLIEHKA «XOPOILIO» BBICTABIIACTCS
o0y4JaronemMycsi, eciii OH TBEpIO
3HaeT Marepual Kypca, rpaMOTHO
U 1O CYIIECTBY H3Jaraer ero, He
JIOycKast CYILIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
MPaBUIILHO MPUMEHSIET
TEOPETHYECKUE MOJ0XKEHHUsS IpHU
PELICHUH MPAKTHYECKUX BOIIPOCOB
¥ 3a1a4, BJIaJEeT HEOOXOIMMBIMU

HaBbIKaMH u npueMamMu nx
BBIIIOJIHCHUS
OIICHKa «YAOBJIETBOPUTECIIBHO»

BBICTaBIsICTCA  OOydaromemycs,
€CIM OH HMEET 3HAHUS TOJBKO
OCHOBHOTO Marepuaia, HO He
YCBOMJI €ro JeTajieid, IOIycKaer

HETOYHOCTH, HEJIOCTAaTOYHO
TIPaBUIIbHBIE (hopMyHpOBKH,
HapylIEHUs JIOTMYECKOH
MOCJIEJ0BATEIbHOCTU B
H3J105KEHUU HIPOrpaMMHOIO
Marepuana, HCIIBITBIBAET

3aTPyAHCHUSA IIpU  BBIINOJIHCHUU
TPAKTUYCCKUX 3a4a4,

OILICHKAa «HEYNOBJIETBOPUTEIBLHO»
BBICTABJIACTCA 06yl1a}0u1eMyc;{,

KOTOPBIN HE 3HAET 3HAYUTEIHHON

-BbIIIOJIHEHUE
HH/IUBULyaJIbHBIX
3aJJaHuH;

-YCTHBII u
MMCHbMEHHBIN
orpoc;

-TpoBepKa
KOHCIICKTa;

- TECTUPOBaHHUE;

- BBIITOJIHEHHE
3a4€THBIX paboT.




YaCTH NPOTPaMMHOTO MaTepHaa,
JOIIyCKaeT CyLIeCTBEHHBIE
OIIMOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPyIHEHUSIMH
pelIaeT NpakTHIECKNe 3a1a9d WIH
HE CIIPABJIACTCS C HUMH
CaMOCTOSATENBHO.

DyHKIUM ¥ rpadpuKn

®opmupyemMbie yMEHHSI:

- BBIYUCIATH 3HauyeHHe (yHKIMU IO
3aJJAHHOMY 3HAUEHMIO apryMeHTa IpH

Pa3JIMYHBIX crocobax 3a/1aHus
(yHKIUH;
- ONpEneNsATh OCHOBHBIE CBOWCTBa

YUCIOBBIX (DYHKIUI, WILIIOCTPUPOBATH
ux Ha rpadukax;

- CTpoWTh TpapuKd  H3YUEHHBIX
GdyHKIHiA, WLTIOCTPUPOBATH o
rpaduKy  CBOWCTBA  DJIEMEHTAPHBIX
(DyHKIIHIA;

-ICIOIb30BaTh HNOHATHE (DYHKIUH UL
ONKCAHUS U aHalIM3a 3aBUCHUMOCTEH
BEJIMYHH;

HCIIONB30BaTh MPHOOPETEHHBIC 3HAHUS
u yMEHHUs B MIPaKTUYECKOM
JIeATEeIbHOCTH U IOBCEIHEBHON KU3HU:
UL OTIUCAHHUS C IOMOIIBIO QYHKIUH
Pa3sIMYHBIX 3aBUCHUMOCTEH,
MPEICTaBICHHS UX IPadUIECKH,
HHTEPIIPETaNy rpaguKoB

OmneHKa «OTINYHOY» BBICTABIIACTCS
00y4aronemMycsi, eciy OH TIIy0oKo
M HPOYHO YCBOWI IPOTPaMMHBEIN
Marepuan Kypca, HCUepIIbIBaIoIIIE,
MOCTEIOBATENPHO,  YETKO |
JIOTUYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBaTh TEOPHIO C
MIPaKTHKOM, cBOOOIHO
ClIpaBIseTcs C  3aadaMH |
BOIIPOCAMH, HE 3aTpyJHAeICsS C
OTBETAMH IIPU  BHUJIOU3MEHEHUU

3aaHHH, MPaBUIBHO
000CHOBBIBAaET [IPUHSTHIC
pelieHus, BIIAJIeET
Pa3HOCTOPOHHMMH HaBBIKAMH U
MpUeMaMu BEIIIOJIHEHUS

MPaKTUYCCKUX 3a]a4;
OLICHKA «XOpOIIO» BBICTABIISACTCS
o0ydJarouiemMycsi, eciii OH TBEPIO
3HACT MarepHall Kypca, TpaMOTHO
W TI0 CYIIECTBY H3JIaract ero, He
JAO0ITyCKas CYIICCTBCHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
NPaBUIILHO TIPUMEHSET
TEOPETHUYECKHE TMOJOKECHUS IPU
PEIICHUH IPAKTHYECKHX BOIIPOCOB
M 3a]a4, BIIAJICET HEOOXOIMMBIMHU

HaBbIKaMH u npueMamMu ux
BBIIIOJIHCHUSA
OIICHKa «YAOBJIETBOPUTEIILHO»

BBICTaBIIsICTCA  OOyvaromemycs,
€ClIM OH HMEET 3HAHUS TOJBKO
OCHOBHOTO Marepuana, HO He
YCBOMJI €ro JeTajeid, IOIMyCcKaeT

HETOYHOCTH, HEl0CTaTOYHO
TIpaBUIIbHBIC (hopMyITUPOBKH,
HApYILIEHUs JIOTUYECKOM
TIOCJIeI0BAaTEIbHOCTH B
H3TI0KEHUH MPOrpaMMHOT0
MaTepuana, HCHBITHIBAET

-BBIIIOJTHCHUEC

HWHAUBUAYAJIbHBIX

3aJaHuN
-YCTHBIN
MMUCHEMCHHBIH
ormpoc
-IpoBepKa
KOHCITEKTa

- TECTHPOBAHUE,
- BBINIOJTHEHHE

3a4€THBIX paboT.

"




3aTpyJHEHUS TIPH  BBITOJHEHUN
TpaKTHUUYECKHUX 3a7ay;

OLIEHKA «HEYIOBIIETBOPUTEIHHO»
BBICTaBIISICTCS 00yYAIOIIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHHON
YacTH NPOTPaMMHOTO MaTepHaa,
JIOTIYCKA€eT CYILIECTBEHHbBIE
OLIMOKH, HEYBEPEHHO, C
OOJIBIINMH 3aTPYJHEHUSIMHU
pemaeT MpakTHYECKHe 3aJa9u I
HE CTIPABIISIETCS C HUMHU
CaMOCTOSTEIBHO.

Hauvana MaTeMaTH4eCKOro aHAJIN3a

dDopMupyeMbie yMeHUS:

- HAaXOJIUTh MIPOU3BOIHBIC
9JIEMEHTAPHBIX (OYHKLIHUIA;
- HUCIIONB30BaTh IPOHM3BOJHYIO JUIA

HU3y4eHHS  CBOMCTB  (QyHKIMH U
HOCTPOEHHUS Ipa(uKoB;

- TNPUMEHATh TNPOU3BOJHYIO  JUIA
MIPOBEIECHUS MIPUONIKEHHBIX
BBIYUCIICHHH, pelars 3a71a4u
HPUKIAJHOTO Xapakrepa Ha
HaXO0XJIeHUue HanOOJIBIIETO u

HAMMEHBLIETr0 3HAYCHHS;
- BBIUMCIATH B TPOCTEHINUX CIyYasx
IUTOIIAN U 00BEMBI C UCIIONB30BAaHNEM
OIpeeICHHOr0 HHTErpaa;
HCIIONB30BaTh MPUOOPETEHHBIC 3HAHMS
u YMEHUS B MPAaKTHYECKOU
JIESITENIbHOCTH Y TIOBCEAHEBHOM JKU3HU
VTS

peLICHUsT TPUKIAIHBIX 3a7a4d, B TOM
YHCIe COLHMAIBHO-DKOHOMHUYECKUX H
¢usnueckux, Ha  HauOoybIIME H
HauMEHbIINE 3HAYCHUS, Ha
HAXOX/ICHUE CKOPOCTH U YCKOPEHHSI.

OLIGHKa «OTJIMYHO)» BBICTABJIIACTCSA
00ydJarouemMycsi, ecii OH TIIy00Ko
U TPOYHO YCBOMJI HPOrpaMMHBII
Marepuai Kypca, UCUepIIbIBAIOIIIE,
[OCJIE/IOBATENBbHO,  YETKO U
JIOTHYECKH CTPOIHO €ro M3jaraer,
YMEET TECHO YBA3BIBATH TCOPUIO C
MIPaKTUKOH, cBOOOJHO
CHpaBisiercs C  3ajadyaMd |
BOIIPOCAMH, HE 3aTpyIHSETCS C
OTBE€TAaMU 1IpU  BUIAOU3MCHCHUU

3aJ]aHUH, IIPaBUIBHO
000CHOBBIBAET MIPUHSTBIE
pelienus, BIIaZICET
Pa3HOCTOPOHHUMH HAaBBIKAMH H
TpreMaMu BBITIOJTHCHUS

MPaKTHYECKHUX 3a/1ad;
OLICHKA «XOPOLIO» BBICTABIACTCS
o0ydarouiemycsi, €Clii OH TBEPAO
3HAET MaTepHall Kypca, TpaMOTHO
U TIO CYIIECTBY H3JIaraer ero, He
JOIIyCKast CYIIECTBEHHBIX
HETOYHOCTEl B OTBETE Ha BOMPOC,
MPaBHIBHO MIPUMEHSET
TEOPETHUYECKHE TONOKECHUS TIPH
PeLIeHNH IIPAKTUYECKUX BOIIPOCOB
U 3a71a4, BIaJeeT HEeoOXOJUMBIMU

HaBbIKaMH u npuemMamMu nux
BBIIIOJIHCHU A
OIICHKa «YAOBJICTBOPUTCIILHO»

BBICTaBIIAETCS oOyyaromemycs,
eclIM OH HMEeT 3HaHHUS TOJbKO
OCHOBHOTO MaTepHuaia, HO HE
YCBOMJI €ro JAeTajiei, IOMyCKaeT
HETOYHOCTH, HEJI0CTATOYHO
MIpaBUIIbHBIE ($hopMyIHpPOBKH,

-BBIIIOJTHCHUEC

WHIUBUAYAJIBHBIX

3aJJaHuN
-YCTHBIN
MMHCbMEHHBIN
ormpoc
-IpoOBepKa
KOHCIIEKTa

- TECTUPOBaHHUE,;
- BBITTOJTHCHHE

3a4ETHBIX padoT.

"




HapyIICHUS JIOTUYECKOM
TIOCJIeI0BAaTEIbHOCTH B
H3JI05)KEHUH MIPOrpaMMHOTO
Marepuana, HCIBITBIBAET

3aTpyQHEHHS TPH BBIMOJHEHHH
MPAaKTUYECKUX 33/1a4;

OLICHKA «HEYIOBIIETBOPUTEIBHO»
BBICTABIISETCS 00YYArOLIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHbHON
4acTH MPOTPaMMHOTO MaTepHaa,
JIOMYCKAeT CYIECTBEHHBIC
OLIHOKH, HEYBEPEHHO, C
OONBLIMMH 3aTPyJHCHUSIMU
peliaeT MpakTHYECKUE 3a1a9H UIn
HE CIPABISACTCS C HUMHU
CaMOCTOSITEIIBHO.

YpaBHemm U HEPpaBeHCTBA

®opmupyemMbie yMEHHUS:

- perarb palUoHalIbHEIE,
MOKa3aTelbHble,  JIOTapH(pMUYECKHE,
TPUTOHOMETPUUECKHE YpaBHEHUS,
CBOZAILHUECS K  JHMHEHHBIM u
KBAaJpaTHBIM, a TaKXKe AaHaJOTHYHbIE
HEpPaBEHCTBA U CHCTEMBI;

- HCINOJb30BaTh IpadUUecKUi MeTox
pelIeHns ypaBHEHUH W HEPaBEHCTB;

- m3o0pakaTh Ha KOOPIWHATHOH
IUIOCKOCTU ~ pEIEHUusl  ypaBHEHUil,
HEPAaBEHCTB M CHCTEM C JBYMs
HEU3BECTHBIMU;

- COCTaBJATb U pEUIaTh ypaBHEHHS U
HEPaBEeHCTBa, CBSI3bIBAIOIIHE

HEHU3BECTHbIE BEJINUYNHBI B TEKCTOBBIX (B
TOM 4HuCIe MPUKIAJHBIX) 3aJadax.
UCIIONB30BaTh MPUOOPETEHHBIC 3HAHUSA
u yMEHHMs B HPaKTUYECKOH
JIESITeIbHOCTU M OBCETHEBHON JKU3HU:

JUISL  TIOCTPOGHHUSI W WCCIICIOBAHMS
MIPOCTEHIIINX MaTeMaTHYECKUX
MOJIENIEH.

OL[CHKa «OTJIMYHO)» BBICTABJIIACTCA
00y4arouemMycsi, eciu OH TIIy00oKo
W MPOYHO YCBOHJ TPOTPaMMHBIN
MarepHai Kypca, HCUepIbIBAIOIIE,
MOCJIEIOBATEIBHO, 9eTKO |
JIOTUYECKU CTPOHHO €ro W3Jaraer,
YMEET TECHO YBA3bIBATH TECOPHUIO C
MPaKTHKOH, CBOOOIHO
CpaBisieTcs ¢ 3agadaMu = U
BOIIpoCaMH, HE 3aTpyaHSICTCA C
OTB€TaMHU NpU BUJIAOU3ZMCHCHHUH

3aJJaHUH, MIPABUIIBHO
000CHOBBIBAET MIPUHSATBIE
perIeHus, BJIaJICET
Pa3HOCTOPOHHMMH HAaBBIKAMH W
pueMaMu BBITIOJIHCHHS

MPaKTUYCCKUX 3a]1a4;
OLICHKA «XOpOLIO» BBICTABIISACTCS
o0ydaroniemycsi, €ClIi OH TBEPAO
3HAeT Marepual Kypca, rpaMOTHO
M N0 CYILECTBY H3JIaraeT ero, He
JOIyCKast CYIIECTBEHHBIX
HETOYHOCTEl B OTBETE Ha BOIPOC,
MPaBUIILHO MPUMEHSIET
TEOPETHYECKUE MOJOXKEHHUS IPH
PeLIeHNH TPAKTUYECKUX BOIIPOCOB
W 3a1a4, BIIaJiceT HEOOXOIMMBIMHU

HaBbIKaMH u npueMamMnu nx
BBIIIOJIHCHUS
OIICHKa «YAOBJIETBOPUTEIIBLHO»

BBICTABJIACTCA 06yqa101.ueMyc;1 .
€CJIH OH HMCCT 3HaHUA TOJIBKO
OCHOBHOI'0 Mar€puajia, HO HE

-BBITTOJTHCHHE
HH/IUBHUyaJIbHBIX
3aJaHuN

-YCTHBIH U
MMUCHEMEHHBIN
ompoc

-TIpoBepKa
KOHCITEKTa

- TECTHPOBAHHUE,

- BBITIOJTHEHHE
3a4€THBIX paboT.




ycBoui €ro I[CTaJTeﬁ, JAOITyCKaeT

HETOYHOCTH, HEJJOCTATOYHO
NpaBUIIbHBIC (hopMyIMPOBKH,
HapyLIeHUs JIOTHYECKOi
MOCJIEOBATEIBHOCTH B
H3JI0KEHUN HPOrPaMMHOTO
Marepuaia, HCIBITHIBACT

3aTpYAHEHUS 0PH BBIIOJIHEHHU
MIPaKTUYECKUX 3a]a4;

OLICHKA «HEYIOBJIECTBOPHTEIBHO
BBICTaBIISICTCS OOyUaroIEeMycs,
KOTOpBIN HE 3HAeT 3HAYUTEIbHON
YacTU NIPOrpaMMHOIr0 MaTepyaa,
JIOIyCKA€eT CyLIECTBEHHBIE
ommOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPyJHEHUSIMU
pelaer NpakTU4YecKue 3a1auu Wil
HE CIIPABIIAETCS C HUMHU
CaMOCTOSATENBHO.

KomOunaropuka, cTaTucTHKA U
TeopHs BEPOSTHOCTH

®DopMupyemMble yMEHHS:

- pemats npocTeiinme KOMOUHATOPHbIE
3a7laud METOJOM Ilepedopa, a TaKkKe C
HCIOJIb30BAaHUEM H3BECTHBIX (POPMYII;
- BBIYHCIATH B NPOCTEHIINX CITydasx
BEPOSITHOCTH  COOBITHII Ha OCHOBE
nojcyera quCIa HCXOJIOB;
HCIIOJNIb30BaTh TPHOOPETEHHEIE 3HAHUS
u YMEHUS B MPaKTUYECKOU
JeATENbHOCTH U TIOBCEHEBHOMN KU3HU!
JUISL  aHalW3a pealbHBIX YHCIOBBIX
JAHHBIX, NPEICTaBICHHBIX B BHIC
Jarpamm, rpauKoB;

aHanm3a nHbOpMAINH
CTaTUCTHYECKOTO XapaKTepa.

O1LeHKa «OTIIMYHO» BBICTABIISIETCSI
00y4aronemMycsi, eclii OH TIIy00KO
¥ MPOYHO YCBOHJ TPOTPAMMHBIN
Marepuan Kypca, UCUEpIIbIBAIOIIIE,
[OCJIE/IOBATENbHO,  YETKO U
JIOTHYECKH CTPOIHO €ro W3jaraer,
YMEET TECHO YBSI3bIBAaTh TEOPHIO C
MIPaKTUKOH, CcBOOOTHO
CIpaBisiercs C  3ajayaMd |
BOIIPOCAMH, HE 3aTpyIHSETCS C
OTBETAMH TIPH  BHIOW3MEHEHUH

3aJJaHUH, IIPaBUIILHO
000CHOBBIBAET IPUHATHIC
pelIeHus, BIIazieeT
Pa3HOCTOPOHHHMH HaBBIKAMH U
TpHeMaMi BBITIOJIHEHHSI

MIPaKTUYECKUX 3a7ad;
OLICHKA «XOPOILIO» BBICTABIACTCS
o0ydarouiemycsi, €clid OH TBEPAO
3HAET MaTepHall Kypca, TpaMOTHO
W TI0 CYIIECTBY H3JIaracT ero, He
JOIIyCKast CYIIECTBEHHBIX
HETOYHOCTEi! B OTBETE Ha BOMPOC,
MPaBHIBHO MPUMEHSET
TEOPETHYECKHE IOJOKECHUS IIPH
PeLIEHUH MPAKTUYECKUX BOIIPOCOB
U 3a71a4, BIaJeeT HeoOXOIUMBIMU
HaBbIKAMH ¥  [OpHEMaMH  HUX
BBINIOJTHEHYIS;

-BBIIIOJTHCHUEC

WHAUBUAYAJIbHBIX

3aJaHul
-YCTHBII
MUCbMEHHBIN
ormpoc
-TIpoBEpKa
KOHCITEKTa

- TECTUPOBaHHUE,
- BBITIOJTHEHHE
3a4€THBIX paboT.

nu




OLICHKA «yJIOBJICTBOPHUTEIILHOY
BBICTaBISIETCS.  OOyvaromemycs,
ecIM OH HMEEeT 3HAaHUs TOJBKO
OCHOBHOI'O Marepuaia, HO He
YCBOWJI €ro JAeTalei, NOIyCKaer

HETOYHOCTH, HEZOCTATOYHO
MIpaBUJIbHBIC ($hopMynupoBKHY,
HapyIIeHUs JIOTU4ecKOn
10CJIe0BATEIbHOCTH B
H3JI0KEHUN HPOrPaMMHOTO
Marepuana, HCTIBITHIBAET

3aTpyHEHUs] TIPH  BBIIOJIHEHUH
MPAKTUYECKUX 337124,

OLIEHKA «HEYAOBIIETBOPUTEITHHO»
BBICTaBIISICTCS OOyUaroIeMycs,
KOTOPBIN HE 3HAeT 3HAYUTEIbHON
Y4acTH NPOrpaMMHOTO MaTepuana,
JIOIYCKaeT CyILECTBEHHbIE
omuOKHu, HEYBEPEHHO, C
OOJIBIINMHU 3aTPYJHEHUAMHU
peliaeT npakTHYeCKue 3a1auu nin
HE CIIpaBJIseTcs C HUMU
CaMOCTOSTENBHO.

TCeomeTpus

DopmupyemMbie YMEHUsI:




- pacmo3HaBaTh Ha YepTeKax U MOACIAX
MPOCTPAaHCTBEHHBIC hopmsr;
COOTHOCHUTbH TPEXMEPHbIE 00BEKTHI C UX
OIUCAHUSIMH, H300paKEHHUSIMHU;

- OIKCHIBATh B3aMMHOE PACIOJIOKEHHE
MPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE,
ap2yMeHmuposams C0U CYHCOeHUs: 00
2MOM PACNONOJICEHUU,

- aHaIM3WpoBaTh B  MPOCTCUIINX
Cllyyasix —~ B3aMMHOE  pacIOJIOXKEHHE
00BEKTOB B IIPOCTPAHCTBE;

- n300paxath OCHOBHBIC
MHOTOTPaHHMKH M KpyIJIble Tena;
BBIMOJIHATh YEPTEKH IO YCIOBHUIM
3a1a4;

- cmpoums npocmetiuiue ceuenus Kyoa,
npuMbl, RUPAMUOLL;

- pewmarh IUIAaHUMETPUYECKHE H
pocTeiime CTEPEOMETPUICCKHE
3a1aun Ha HaAXO0KJICHHE
FCOMETPUYCCKUX  BEIMYMH  (JUIHH,
YIJIOB, IUIONIAIeH, 00BEMOB);

- HCHIOJIb30BaTh  NpPU  PEUICHUH
CTePEOMETPUIECKHX 3a1a4
IUTaHUMETpHYEeCKUe (HaKkThl U METO/IbI;

- MPOBOANTH J0Ka3aTebHbIC
paccykaeHuUs B XOJIe PELICHHUS 3a]1a4;
HCIOJIb30BATh TIPHOOPETCHHBIC 3HAHHS
u yMEHHS B MPAaKTHYECKOU
JIESITEILHOCTH U TTOBCEHEBHOM KU3HU:
UL UCCIefoBaHus (MOIEIHPOBAHKS)
HECJIOKHBIX TPAKTUYECKUX CHTYalLUi
Ha OCHOBE H3YYCHHBIX (GOpMyNT U
CBOWCTB (uryp;

BBIUMCIIEHHS OOBEMOB W IUIOLIAJIEN
MIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
MpUA  pEIIEHHH TPAKTHYECKUX 3ajad,

UCIONB3ys ~ OpU  HEOOXOIUMOCTH
CIOPaBOYHUKM M BBIYMCIUTEIbHBIC
YyCTpoOMcTBa.

OL[CHKa «OTJIMYHO)» BBICTABJIIACTCA
00y4aronemMycs, €ciu OH TIIy00KO
M MPOYHO YCBOHJ TPOTPaMMHBIN
MarepHai Kypca, HCUepIbIBAIOIIE,
MIOCJIEIOBATEIBHO, 9eTKO |
JIOTUYECKH CTPOHHO €ro W3Jaraer,
YMEET TECHO YBA3bIBATH TECOPHUIO C
MPaKTHKOH, CBOOOIHO
CrpaBisieTcs ¢ 3agadaMu = U
BOIIpoCaMH, HE 3aTpyaHSICTCA C
OTB€TaMHU NpHU BUJIAOU3ZMCHCHUH

3aJJaHUH, MIPABUIIBHO
000CHOBBIBAET MIPUHSATBIE
perIeHws, BJIaJIcET
Pa3HOCTOPOHHMMH HAaBBIKAMH W
pueMaMu BBITIOJIHCHHS

MPaKTHYECKUX 33124,
OLIEHKA «XOPOILO» BBICTABIISETCS
o0y4arouemMycsi, eciii OH TBEpIO
3HAET Marepuai Kypca, rpaMOTHO
U [0 CYIIECTBY M3JIaraer ero, He
JOITyCKast CYIL[ECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
TIPaBUIILHO TIPUMEHSAET
TEOPETUYECKHE TIOJIOKEHHS TIPU
PELICHHH PAKTUYECKHX BOIIPOCOB
W 3a/1a4, BIaJgeeT HEOOXOIUMBIMU

HaBbIKaMH u npueMamMnu nx
BBIIIOJIHCHUS
OIICHKa «YAOBJIETBOPUTEIIBLHO»

BBICTAaBIIsIETC ~ OOydaromemycs,
€CIIi OH MMEET 3HaHMSA TOJIBKO
OCHOBHOIO Marepuajga, HO He
YCBOMII €ro JeTaleil, JOIycKaeT

HETOYHOCTH, HEI0CTaTOYHO
MpaBUIIbHBIE ($hopMyIHpOBKH,
HapyIICHUS JIOTUYECKON
NIOCJIEJOBATEIBHOCTU B
H3JI0KEHUH MPOrpaMMHOTO
MaTepuaia, UCTIBITHIBAET

3aTPyIHCHUS] TIPH  BBITOJIHCHUH
MPAaKTUYECKUX 337134,

OLICHKA «HEYAOBIIETBOPUTEIHHOY»
BBICTABIISETCS 00y YArOLIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHbHON
4acTH MPOTPaMMHOTO MaTepHaa,
JIOMYCKaeT CYIECTBEHHBIC
omuOKHU, HEYBEPEHHO, C
OONBLIMMH 3aTPyJHCHUSIMU
peliaeT mpakTHYECKUe 3a1a4u WIn
HE CIPABIISCTCS C HUMHU
CaMOCTOSITENIBHO.

-BBITTOJTHCHHE
HH/IMBHUyaTbHBIX
3aJaHuN

-YCTHBIH U
MMUCHEMEHHBIN
ompoc

-TpoBepKa
KOHCITEKTa

- TECTHPOBAHHUE,

- BBITIOJTHEHHE
3a4€THBIX paboT.




DopmMupyeMble 3HAHUSA

- 3HQUCHUE MaTEMaTUUCCKOI HayKu 111
pelieHuss  3a1ady, BO3HHMKAIOIMIUX B
TEOPUU U NPAKTUKE; IIHUPOTY U B TO XKe
BpEMsI OIpaHUYCHHOCTb HPUMCHCHUSA
MaTEMaTU4€CKUX METONOB K aHAJIM3y U
HCCJIEZIOBAHUIO MPOLIECCOB U SIBICHUH B
pupozie u odecTBe.

OneHKa «OTINYHOY» BBICTABIIACTCS
00y4JaroemMycsi, eciy oH IIIy0oKo
U TPOYHO YCBOWJI IPOTPAMMHBIN
MarepHai Kypca, HCUEpIbIBAIOIIE,
MOCTIEIOBATENPHO,  YETKO U
JIOTUYECKH CTPOMHO €ro M3iaraer,
YMEET TECHO YBSI3bIBaTh TEOPHIO C
MIPaKTHKOM, cBOOOIHO
CrpaBIseTcs C  3aadaMH |
BOIIPOCAMH, HE 3aTpyJHAEICS C
OTBETaMH MpPH  BUJOM3MECHEHUH

3aIaHHH, MPaBHIBHO
000CHOBBIBAaET MIPUHSTHIC
peteHus, BIIAJICET
Pa3HOCTOPOHHUMHU HAaBBIKAMH H©
MpUeMaMu BEITIOJIHEHUS

MPaKTUYECKUX 3a]a4;
OLICHKA «XOpPOLIO» BBICTABIISACTCS
o0ydaromemycsi, €ClIi OH TBEPAO
3HAeT MaTepuall Kypca, TpaMOTHO
M MO CYIIECTBY H3Jaract ero, He

AoIryCcKas CYIIECTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
TIpaBUWIbHO TIPUMCHACT

TEOPETUYECKUE TMOJIOKCHUS IIPU
peLIeHUuH NPaKTHYECKUX BOIPOCOB
M 3aJa4, BjiaJeeT HeoOXOIMMBIMU
HaBbIKAMH W  TpPHEMaMH  UX
BBITIOJIHCHMS

OIICHKA «yIIOBJIETBOPHUTEIILHO
BBICTaBJIsAETCS oOyuyaromemycs,
eCI OH HMEeT 3HaHHUSA TOJBKO
OCHOBHOTO MaTepHuaia, HO HE
YCBOMJI €ro JAeTajiei, IOMyCKaeT

HETOYHOCTH, HEJ0CTATOYHO
NpaBUIIbHBIE (hopMyIMPOBKH,
HapyIIeHUs JIOTHYECKOit
TIOCJICIOBATEIIBHOCTH B
H3I0KEHUU HIPOrPaMMHOTO
Marepuaia, HCIBITHIBACT

3aTPYJHEHUSI TPH  BBINOJHEHUA
TIPaKTHYECKHX 3a7ad;

OIIEHKA «HEYIOBIETBOPUTEIHHO
BBICTaBIISIETCS] 00OyUaroIEeMycs,
KOTOpPBIN HE 3HAET 3HAYUTEIBHON
YacTH NPOTrPaMMHOT0 MaTepHala,
JIOTTYCKaeT CYIIeCTBEHHBIE
omuOKHU, HEYBEPEHHO, C
OOJIBIINMHU 3aTPYJHEHUSAMHU
peliaeT NpakTHYeCKUe 3aJa4u Win

- YCTHBIA U
MUCbMEHHBIN
ormpoc

- TpoBepka
KOHCIIEKTa

- BBINOJIHCHUE
HH/IMBHUTyaTbHBIX
3aJlaHui.

- TECTHPOBAHUE;
- BBITNIOJTHEHHUE
3a4€THBIX padorT.




HE CIIPaBJIACTCA C HUMH
CaMOCTOATEIIBHO.

- 3HaueHHME MPAKTHKH M BOIPOCOB,
BO3HMKAIOIIUX B CaMOH MareMaTHKe
it (GopMHpOBaHUS M Pa3BUTHUA
MaTeMAaTU4eCKOM  HAyKH; HCTOPHIO
pa3BUTUSL TIOHATHSI YMCIA, CO3JaHUA
MaTeMaTH4eCKOro aHaIu3a,
BO3HMKHOBEHHS U Pa3BUTHS FEOMETPHUH.

- yHHBepcaHLHLIﬁ XapakTep 3aKOHOB

JIOTUKU MaTeMaTH4eCKHX
paccyIeHHui, MX IPUMEHUMOCTb BO
BCEX obnacTiIx YeJI0BEYECKON
JIEATENILHOCTH.

- BEPOSTHOCTHBIN XapakTep Pa3IndHbIX
MIPOLIECCOB OKPYKAFOLIEr0 MHPA.

OL[CHKa «OTJIMYHO)» BBICTABJIIACTCA
o0y4aronemMycsi, eciy OH TIIy0oKo
YU IPOYHO YCBOWJI IPOrpaMMHBIN
Marepuai Kypca, HCUepIbIBAIOIIE,
MOCJIEIOBATENBHO, 9eTKO |
JIOTUYECKH CTPOHHO €ro W3Jaraer,
YMEET TECHO YBA3bIBATH TECOPHUIO C
MPaKTHUKOH, CBOOOIHO
CrpaBisieTcs ¢ 3agadaMu = U
BOIIpoCaMH, HE 3aTpyaHSICTCA C
OTB€TaMHU NpHU BUJAOU3ZMCHCHUH

3aJIaHUH, IIPaBUIBHO
000CHOBBIBACT MIPUHSTBIE
peleHws, BJIaJIceT
Pa3HOCTOPOHHMMH HAaBBIKAMH W
pueMaMu BBITIOJIHCHHS

MPaKTUYCCKUX 3a]1a4;

OLICHKA «XOpOLIOY» BBICTABIISACTCS
00ydJaroniemMycsi, eciii OH TBEPJIO
3HAeT Marepual Kypca, rpaMOTHO
M N0 CYILECTBY H3JaraeT ero, He
JOIyCKast CYIIECTBEHHBIX
HETOYHOCTEl B OTBETE Ha BOIPOC,
MPaBUIILHO MIPUMEHSET
TEOPETHYECKUE MOJOXKEHHUS IPH
PeLIeHNH TPAKTHYECKUX BOIIPOCOB
M 3a/1a4, BIafeeT HeoOXOAMMBIMU

HaBbIKaMH u npueMaMu nux
BBITIOJTHCHUA
OLICHKa «YOOBJICTBOPUTEIIBHO»

BBICTaBIISIETCS.  OOyvaromemycs,
ecId OH HUMEEeT 3HAHUS TOJbKO
OCHOBHOI'O MaTrepuajga, HO He
YCBOMII €ro JeTaieil, JOIycKaeT

HETOYHOCTH, HEI0CTaTOYHO
MpaBUIIbHBIE ($hopMyIHpOBKH,
HapyIICHUS JIOTUYECKON
NIOCJIEJOBATEIBHOCTU B
H3JI0KEHUH POrpaMMHOTO
MaTepuana, UCHBITHIBAET

3aTpYJHECHUSI TIPH  BBITOJHEHUN
TIPaKTHYECKHX 3a7ad;

OIIEHKA «HEYIOBJIETBOPUTEIHHO
BBICTaBIISIETCS] OOyUaromeMycs,
KOTOpBII HE 3HAET 3HAYUTEIbHON
YacTH MPOTPaMMHOTO MaTepHala,
JIOTTYCKAeT CYIIECTBEHHBIE
omuOKyU, HEYBEPEHHO, C
OOJIBIINMHU 3aTPYHEHUSIMU
pelaeT MpakTHYECKHe 3aauu I

- YCTHBIA U
MUCHbMCHHBIN
orpoc

- IpoBepKa
KOHCITEKTa

- BBITIOJIHEHUE
HH/IMBHUy aTbHBIX
3aJaHuH.

- TECTHPOBAaHHUE,
- BBITTOJTHCHHE
3a4€THBIX paboT.

- YCTHBIH n
MTMCBMEHHBIN
ormpoc

- TpoBepKa
KOHCIIEKTa

- BBINIOJIHEHHE
HH/IMBHyaTbHBIX
3aJIaHuH.

- TECTHPOBAHUE;
- BBIIIOJIHEHHE
3a4ETHBIX padoT.

- YCTHBIA H
MMACHMCHHBIH
ormpoc

- TpoBepKa
KOHCIIEKTa

- BBINIOJIHEHHE
WH/IMBHUTY aTbHBIX
3aJaHui.

- TECTHPOBAHUE;
- BBIIIOJIHEHHE
3a4€THBIX paboT.




HE CIIPaBIIACTCS C HUMH
CaMOCTOSITEIILHO.

BeInonHeHHe 3a4eTHBIX paboT.
B cootBeTcTBHM C YPOBHEM
BBITOJTHEHUS 3a49€T.pabO0ThI:
paboTa BBINOJIHEHA;

paboTa BBINOIHEHA, HO C
OIIMOKaMH,

paboTa He BBINOJHEHA.




5. AJATITALIUSI PABOYEN IPOTPAMMBI YUEBHOI JUCIHUIIJIMHBI IPU
OBYYEHHWH WHBAJMIOB M JINL| C OTPAHMYEHHBIMA BO3MOKHOCTAMHA
3710POBbS

Ananranus paboueit nporpammsl qucuuiuiael CO0.02.01 MaTtemaTtuka mpoBOANTCS IPH
peanM3alyi  aNanTHBHOH 00Opa3oBaTeNbHOH NPOrpaMMBI  — IPOIPaMMBI  ITOATOTOBKH
CHEeNMaINCTOB cpeaHero 3BeHa no crnenuanbHocTy 08.02.01 CTpouTeJbCTBO U IKCIIYATAILUS
30aHUN U COOPYKEHMH B IeIIX oOecledeHHs IpaBa MHBAINJIOB U JIHMI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3[I0POBbS Ha TMOJy4YeHHE NpOo(ecCHOHANIBHOr0 00pa3oBaHMs, CO3JAHUS
HEOOXOIMMBIX JUISl ITOJYYCHHUS CPEIHEro mpodecCHOHAIBHOIO 00pa30BaHUs YCIOBHH, a TAKKe
obecriedeHns] JIOCTIDKCHHUS OOYJYalOIMMHUCS HHBAIMAAMH U JIMIAMH C OIpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3/10POBbS PE3yJIbTATOB (hOPMHUPOBAHUS IPAKTUIECKOTO OIIBITA.

Oébopydosanue yuedn020 Kabunema MamemMamuKkyu O 00Y4aArOWUXCA ¢ PA3TUYHBIMU
6uOamMuU 0ZPAHUYEHUS 300D0BbA.

OcHamieHue  y4eOHOro KaOWHETa  MaTeMaTHKH  JOJDKHO — OTBEYaTb  OCOOBIM
00pa30BaTeNbHBIM MOTPEOHOCTAM OOYYarOmUXCs WHBAIMAOB M JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSAMH 370poBbsi. KaOuHET nomKeH ObITh OCHAIIEH O0OpYHOBAaHMEM H Y4eOHBIMHU
MECTaMH C TEeXHMYECKUMH CpEICTBaMH OOY4eHHs sl 00y4aloluXcsi ¢ pa3jIMYHbIMU BHUAAMH
OrpaHUYEHUH 37J0pPOBbS.

Kabuner, B KOTOpoM 00ydaroTcsl JIMIa ¢ HapyIICHHEM CIIyXa TOJDKEH OBITh 000pyIOBaH
PaAMoOKIIaccOM, KOMIIBIOTEPHOW TEXHHKOW, ayIMOTEXHWKOH, BHICOTEXHUKOW, 3JIEKTPOHHOMN
JIOCKOHM, MyJIbTUMEUITHON CHUCTEMOIA.

Jnsa  cnaboBupsmux oOydaromuxcss B KaOMHETE IperyCcMaTpUBalOTCS IPOCMOTP
yAaJEeHHbIX OOBEKTOB IIpU IOMOIIM BHACOYBEIMUYMTENEH JUIl YHAJIEHHOIO IPOCMOTpA.
Hcnone3oBanne bpaiineBckoil KOMNBIOTEPHOH TEXHUKH, OJICKTPOHHBIX JIYH, IPOTrpamMM
HEBU3YaJIbHOTO JOCTyNa K HMH(OpPMAIMH, TEXHHYECKHX CPEICTB HpHeMa-liepefadd ydeOHOH
uH(OpPMaNUK B JOCTYIHBIX (hOpMax.

Jns oOyyaromuxcs ¢ HapyLIIEeHHEM ONOPHO-IBUTATENBHOIO amlnapara KaOuHeT IOoJKeH
OBITE 000PYJOBaH MEPEIBIKHBIMU PETYIHPYEMBIMH ITAPTaMH C HCTOYHUKOM ITHTAHMUS.

BeImieyka3zaHHOE OCHAIICHHE YCTAaHABIMBACTCS B KaOMHETE NP HATMYUU 00yYalOIUXCs
IO aJaNTHPOBAaHHOH 00pa30BATENBHOH MPOrpaMMe C y4eTOM HMEIOIIErocs THUIA HapyLIeHHH
3/10pOBBS Y 00y4arOLIEerocs.

Hugopmayuonnoe u memoouueckoe odecneuenue 00y4arOuuxcs

Joctyn k MHGOPMAIIMOHHBIM U OHOIMOrpagu4IeckuM pecypcaM, yKasaHHBIM B 1. 3.2.
pabouei IporpaMMBI, TOJKEH OBITH NMPEICTaBICH B popMax, aJaNTHPOBAHHBIX K OTPAaHUYCHUSIM
310pOBbS 00YJAIOIIUXCS HHBAIUIOB U JIUI C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3J0POBBSI:

JInst un ¢ HapyIeHUsIMU 3peHust (He MeHee OJHOTO BHJIA):

- B IEYaTHOH (hOopMe YBEIMYEHHBIM MPH(TOM;

- B (popMe IIIEKTPOHHOTO TOKYMEHTa;

- B opme ayanodaiina;

- B IeuaTHoH (opme Ha s3bIke bpaiins.

Jlnist un ¢ HapyIeHUsIMU CITyXa:

- B II€4aTHOI opme;

- B (popMe IIIEKTPOHHOTO TOKYMEHTA.

JInist Uil ¢ HapyIISHUSIMUA OIIOPHO-ABHUIATENIBHOTO anmnapaTa (He MeHee OJHOTO BUJIA):

- B II€UaTHOII opme;

- B (hopMe 2IEKTPOHHOTO JTOKYMEHTA;

- B hopme ayauodaiina.

Jlnst min ¢ HepBHO-TICUXMYECKIMH HAapYIIEHHAMH (PaccTpoiicTBO ayTHYECKOTO CHEKTpa,
HapyIlIeHHEe ICUXUIECKOro pa3BUTHsA) (HE MEHEee ONHOTO BUJA):

- HCTOJIB30BaHUE TEKCTA C MIUTIOCTPALUSIMU;

- MyJIbTUMEIUIHbIE MaTepHaIbl.




Bo Bpems caMOCTOATENBHOW IOATOTOBKH OOydYaroIyecs WHBAIMABI W JIMIA C
OIpaHUYCHHBIMH BO3MOJKHOCTSIMU 3I0POBbS JOJDKHBI OBITh OOECIICUEHBI JOCTYIIOM K CETH
HnrepHher.

Dopmbl U MEMOObL KOHMPONA U OUEHKU PE3YTbMAmM o8 00yuenus

[Ipumensiemble mpu peanusanuu  paboueil mporpammbel  guctuminael  CO0.02.01
Martemarnka (GOpMBI M METOABI KOHTPOJIS HPOBOIATCA C y4ETOM OTrPAaHHYEHHS 3I0POBbS
o0yJaroumxcs.

Llenplo Tekymero KOHTPOJSA SIBJISETCS CBOEBPEMEHHOE BBIABICHHUE 3aTPyJHEHUH u
OTCTaBaHHs OOYYalOIIErocss C OTrPAaHUYCHHBIMA BO3MOKHOCTSIMH 3I0POBbSI WM BHECCHHE
KOPPEKTHBOB B YUEOHYIO ACSATEIBHOCTD.

dopmMa TPOMEXYTOUHOI aTTECTALM YCTAHABIMBACTCS C YYETOM HHAMBHIYaJbHBIX
HNCUXO(U3MIECKUX OCOOEHHOCTEl O0OydYaromuXcsi MHBAIUAOB M JIUI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMHU 3/10pOBBS (YCTHO, IUCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE, B opme
TECTHUPOBAHMS H T.IL.).

[Tpu npoBeeHNY TPOMEKYTOUHOM aTTeCTaMU 00yJaloIIeMycsl TIPEIOCTAaBISACTCS BpeMs
Ha TIOATOTOBKY K OTBETY, YBEIMYEHHOe He Oonee 4eM B TpH pas3a yCTAaHOBICHHOTO JUIS
HOATOTOBKHU K OTBETY 00yYarOIUMCs, He UMEIOIIM OTPaHUYEHUH B COCTOSIHUHU 310POBbSI.



6. JIUCT BHECEHHBIX U3MEHEHUI

JonoiHeHus M N3MeHeHUsI B padoyeli mporpamMmme

3220 /20 yueGHbIii rog

B pabouyro nporpammy CO0.02.01 MaTtemartuka

mo crendanbHocTH 08.02.01 CTpOMTEJLCTBO H_JKCILIYATAIMS 3IAHMH_M_COOPYKeHHIt
BHOCATCS CICAYIOLINE TOTIOTHCHUS U U3MCHCHHS:

JlonoHeHus: 1 U3MEHEHHUs] BHEC O. C. benrykosa
(moanuce)

PaGouast mporpamma mnepecMoTpeHa M OJ00peHa Ha 3aceJaHuM IPEAMETHOH (LHKIOBOI)
KOMHCCHU MaTeMaTHKH HHPOPMATHKU U HH(POPMAIOHHBIX TEXHOIOTU.

« » 20 T.

Ipencenarens mpeAMETHOH (IUKIOBOIT) KOMUCCHH O.E. UBanoBa
(moamucs)



